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The aim to study the effects of ART on the incidence and severity of supraventricular ectopy (SVE) and ventricular ectopy (VE)
in HIV-infected patients.

Materials and methods. We analyzed the results of ambulatory monitoring ECG (AM ECG) in 43 HIV-infected patients before and
after antiretroviral therapy (ART). The amount of serum high sensitivity C-reactive protein (hsCRP) was determined in all patients.

Results. In all patients before prescribing ART and one year after ART, SVE was registered with varying severity, whereas SVE
was registered in 28 (93.3 %) patients of the control group. VE was detected in 31 (72.1 %) patients before prescribing ART, 27
(62.5 %) patients after a year of receiving ART and 6 (20 %) patients in the control group.

After analyzing the structure of SVE and VE, it was noted that in HIV-infected patients before ART, a greater number of SVE and
VE was recorded, which were significantly decreased when the virological and immunological goals of ART were achieved. Patients
showed an increase in the SDNN index to 148.3 £ 11.2 ms and SDANN to 133.3 + 8.3 ms after effective ART.

There were not significant changes in other time-domain heart rhythm variability (HRV) indicators (SDNN, SDNN-index, pNN50
and rMSSD) in this group. A decrease in the frequency and severity of SVE and VE as well as HRV profile improvement were
registered with a decrease in the concentration of highly sensitive CRP from 19.1 + 2.2 mg/l to 10.7 £ 1.3 mg/I (P < 0.05).

Conclusions. In HIV-infected patients, both supraventricular and ventricular ectopy are more pronounced and significantly more
frequently recorded, including ectopic rhythms which are not peculiar to healthy people. In HIV-infected patients on antiretroviral
therapy for 52 + 4 weeks when viral load <20 copies/ml and CD4+ T lymphocytes >400 cells/ml are reached, the frequency of
supraventricular and ventricular ectopy registration is significantly decreased.

In HIV-infected patients, a decrease in supraventricular ectopy and ventricular ectopy intensity occurs coupled with a decrease in
the level of hsCRP, as well as an improvement in the integral time and spectral indices of heart rate variability. This suggests that
systemic inflammatory response and hypersympathicotonia are pathogenetic links of arrhythmogenesis in HIV-infected patients.

BnauB aHTMpeTPOBipyCHOI Tepanii Ha YaCcTOTy Ta BUPAXKEHICTb HAALUAYHOUKOBUX
| LWAYHOUKOBHMX nopyweHb putmy cepus y BIA-iHdikoBaHUX naujieHTiB

B. M. KoBaneHKo, B. A. BacuaeHko, B. A. MotabatuHii, A. M. BacuneHko

Meta po6oTu — BMBYMTM BNIMB @HTMPETPOBIpYCHOI Tepanii (APT) Ha 4acToTy i BUpaxeHiCTb cynpaBeHTpukynspHoi (CBE) i
wnyHoykosoi ektonii (LUE) y BINT-iHdikoBaHMX nawieHTis.

Marepianu Ta metoau. MpoaHanisyBanu pesynsrat ambynatopHoro MoHiTopysaHHs EKI™ (AM EKT) y 43 BIl-iHcbikoBaHux na-
LieHTIB 40 Ta nicns npusHadeHHs APT. Y BCiX nauieHTiB BUSHAUMnM piBeHb BUCOKOYYTNMBOrO C-peakTuBHoro npoteiny (B4CPI)
CUpOBATKU KPOBI.

Pesyniratu. Y BCiX nauieHTiB 4o npuaHadeHHs APT i yepes pik npuiimanHs APT 3apeectpoBaHa CBE pisHOro CTyneHst BupaxeHocTi,
TOL SIK Y KOHTpOnbHIN rpyni CBE —y 28 oci6 (93,3 %). LLnyHoukoBy exTonito BusiBunn y 31 (72,1 %) naujexnta go npuimants APT,
27 (62,5 %) navuieHTis — nicns npuitManHs i B 6 (20 %) 0cib KOHTPOMBHOI rpynn.

MpoaHanisysasLum cTpykTypy CBE Ta LWE, Big3Haumnw, wo y BlJl-iHdikoBaHnx nauienTie 4o APT peectpyeTbes binblue i CBE, i
LLE, KOTpi iCTOTHO 3MEHLLYKOTBCS NPU [OCATHEHHI BipyCOnoriYHuX Ta iMyHonorivHux Linen APT. Ha Tni ecoexktsHOi APT y nauieHTis
nicna APT BigaHaveHo 36inbLueHHst nokasHuka SDNN 1o 148,3 + 11,2 mcek i SDANN — 0 133,3 + 8,3 Mcek. |cTOTHOI 3MiHM iHLLIMX
4acoBwx NokasHukiB BapiabenbHocTi cepuesoro putmy (BCP) (SDNN-index, pNN50 i IMSSD) y wivi rpyni He BUSIBUNU. 3MEHLLIEHHS
yactotu Ta BupaxeHocTi CBE Ta LUE, a Takox noninteHHs npocpinio BCP 3apeecTpoBaHi Ha Tri 3HWKEHHS KOHLeHTpauii B4CPTT
i319,1+2,2 mr/n po 10,7 £ 1,3 mr/n (p < 0,05).

BucHoBku. Y BlJ1-iHbikoBaHWX naLieHTiB BIPOriAHO YacTille PeecTpyeTbCs Ta 3HAYHO BUPaXKEeHa CynpaBeHTPUKYNSpHa Ta Luny-
HOYKOBA EKTOMIsl, 30KPEMa i eKTOMiYHI pUTMK, HexapakTepHi Ans 3goposux. Y BIfl-iHdikoBaHux nauieHTi Ha Tni APT npotsirom
52 + 4 TWKHIB NpW JOCATHEHHI BipyCHOTO HaBaHTaxeHHst <20 koni/mn i CD4+ T-nimcpoumtn >400 kn/mn yacTota peectpauii
KiNbKOCTi CynpaBeHTPUKYNSPHIX i LLTYHOYKOBUX EKTOMIN BIPOTAHO 3HUKYETLCS.

Y BlJl-iHcbikoBaHMx nauieHTiB 3mMeHLweHHs BupaxeHocTi CBE Ta LLUE BinbyBaeTbcst Ha Tni 3HWxeHHs piBHa BYCPI, a Takox
MoniNLIEHHs! iHTerparnbHUX YacoBMX i CMEKTpanbHUX NOKasHUKiB BapiabenbHOCTi cepueBoro putMy. Lie aae niactasu BBaxary,
L0 CUMCTEMHA 3ananbHa BifnoBidb i rinepcMMNaTUKOTOHISA € NaTOreHeTUYHUMKN naHkamu aputMoreHesy y BlfT-iHdikoBaHMx
navjeHTiB.
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BAusiHWe aHTMPETPOBUPYCHOM TEPANUMK HA YacTOTY U BbIpa)XEHHOCTb HapyLIEHUH
putma cepaua y BUY-uHpuumpoBaHHbIX NaLUeHTOB

B. H. KoBaneHko, B. A. BacuneHko, B. A. Motabawunui, A. M. Bacunerko

Lienb paboTbl — N3y4nTb BIUSHWE aHTUPETPOBMPYCHON Tepanuu (APT) Ha 4acToTy U BbIPQKEHHOCTb CYMpPaBEHTPUKYNSPHON
(CB3) u xenyno4koBoii aktonum (XK3) y BAY-MHDULMPOBAHHBIX NaLMEHTOB.

Marepuansi u metogbl. NpoaHanuanposanu pesynsratel ambynatopHoro moHuTopupoBanus OKIT (AM OKI) y 43 BUY-us-
(hMLMPOBaHHBIX NALUMEHTOB [0 1 nocne HasHaveHust APT. Y BCex NauMeHTOB OMPeaEnsinm ypoBEHb BbICOKOUYBCTBUTENBHOIO
C-peakTusHoro npotenHa (B4CPI1) cbiBOPOTKM KPOBU.

Pesynbrathl. Y Bcex naumeHToB Ao Ha3HaveHus APT v yepes rog npuéma APT 3apervuctpuposada CBO pasHoii cTeneHn
BbIPXEHHOCTY, TOrAA Kak B KOHTporbHoii rpynne CB3 3apeructpuposaHa y 28 uvenosek (93,3 %). XKO yctaHosneHa y 31
(72,1 %) naumeHToB go APT, 27 (62,5 %) naumeHToB nocne APT u 6 (20 %) YenoBek KOHTPOMbLHOM rpynnbl. [MpoaHanusvposas
cTpykTypy CB3 1 X3, otMeveHo, uto y BUY-uHDMUMpOBaHHBIX naureHToB Ao APT peructpupyetcst 6onbluee KonmyecTso
kak CB3, Tak 1 X3, koTopble CYLLECTBEHHO YMEHbLUAKOTCS NpU JOCTWXEHUM BUPYCOMOTMYECKON U UMMYHOMOMMYECKON Lieneit
APT.

Ha dhoHe acpbekTvBHON APT y naumeHTOB nocne npuema 3admkcupoBaHo yBenudeHune nokasarens SDNN go 148,3 + 11,2
mcek 1 SDANN po 133,3 + 8,3 mcek. CyLecTBEHHOrO U3MEHEHWS ApYTX BPEMEHHBIX NoKa3aTenen BapnabenbHOCTW cepaey-
Horo putMa (BCP) (SDNN-index, pNN50 1 rMSSD) B 3T0# rpynne He OTMEYEHO. YMEHbLLEHWE 4acToTbl U BbipaxeHHocT CBI
1 X3, a Takke yny4wenue npocuns BCP 3aperncTprpoBaHbl Ha (hoHe CHIKeHNS KoHLeHTpaumn B4CPI ¢ 19,1 + 2,2 mr/n go
10,7 £ 1,3 mr/n (p < 0,05).

BbiBogbl. Y BUY-MHGMLMPOBaHHBIX NALMEHTOB JOCTOBEPHO YaLLie PErucTpupyeTcs 1 bonee BblpaxeHa CynpaBeHTPHKyNsipHas
1 KenyaovKkoBas 9KTONMs, B TOM YMCIE SKTOMUYECKUE PUTMbI, HE XapaKTepHble Ans 30oposbixX. Y BUAY-nHduumMpoBaHHbIX
naumeHToB Ha poHe APT B TeueHnn 52 + 4 Hegenw Npy AOCTUMXKEHWUM BUPYCHOW Harpy3kn <20 konuia/mn n CD4+ T-numdpounTbl
>400 kn/mn yacTota peructpaumm konudectsa CBO v K3 goctoBepHo cHinkaetcst. Y BAY-nHMLMPOBaAHHBIX NALUEHTOB YMeHb-
LueHue BelpaxeHHoCT CB3 1 K3 npouncxoamT Ha hoHe CHkeHUs ypoBHs BACPT, a Taioke ynyuLLeHNs MHTerpasbHbIX BpeEMEHHbIX
¥ CTIeKTparibHbIX MokasaTenei BapuabenbHOCTU CepAeYHOro puTMa. OTo 4aeT OCHOBaHWUS CHUTaTh, YTO CUCTEMHBIV BOCTANi-
TENbHbIN OTBET U TMNEPCUMNATUKOTOHUS SABNSKOTCS NAaTOreHETUYECKUMM 3BEHbSIMU apuTMoreHesa y BUY-uHdnumpoBaHHbIx

nauueHToB.

HIV-infected patients have a higher risk of developing car-
diovascular disease [7,10]. In comparison with the general
population, these patients in 4.5 times more often to have
sudden cardiac death caused by anamnesis of myocardial
infarction, cardiomyopathy, heart failure, and ventricular
arrhythmias [11,12] . Cardiovascular abnormalities are com-
mon in HIV-infected individuals but often go unrecognized or
untreated which results in increased cardiovascular-related
morbidity and mortality and reduced quality of life. Clinicians
may mistakenly attribute signs of cardiovascular abnormali-
ties to pulmonary or infectious causes, an error that can delay
appropriate treatment [9]. Despite the fact that the majority of
HIV-infected patients die from AIDS-related diseases, sudden
arrhythmic death is a significant risk factor for mortality in
HIV-infected patients [2,8,11,12].

Electrocardiographic abnormalities are more commonly
found in HIV-infected patients compared with HIV-negative
patients. Disturbances of intraventricular conduction, isolated
changes of the ST segment and T wave as well as QT inter-
val prolongation were found in 8 % of HIV-positive patients
resulting in a 2-fold increase in cardiovascular events in this
category of patients. In most cases, ECG changes were
reversible during antiretroviral therapy (ART). This may
indicate that due to the high viral load (VL) and low CD4+ T
lymphocytes count, these patients had ECG signs of myo-
carditis (HIV-associated) a frequency of which decreased in
the context of ART [6].

The incidence of atrial fibrillation (AF) in HIV-infected
individuals is 3.6 cases per 1000 person-years (95 % Cl:
3.4-3.9) [3]. In 780 (2.6 %) of the 30,000 HIV-infected pa-
tients observed, permanent AF developed within 15 years of
follow-up. Often, in HIV-infected individuals, a decrease in CD
4+ and an increase in VL are independent risk factors for AF
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development. Apossible pathogenetic mechanism linking AF
and HIV infection is systemic inflammation [5].

Currently, there are few reports in the literature about
the effect of ART on the frequency and severity of cardiac
arrhythmias in HIV —infected patients, which formed the basis
for our study.

Purpose of the study

To study the effects of ART on the incidence and severity of
supraventricular ectopy (SVE) and ventricular ectopiy (VE)
in HIV-infected patients.

Materials and methods

The work was performed in RCI “Kryvyi Rih Center for
Prevention and Control of AIDS” during the period from
2016 to 2018. We analyzed the results of ambulatory ECG
monitoring (AM ECG) in 43 HIV-infected patients regis-
tered in this medical institution before and after initiation of
ART who achieved an undetectable level of VL (less than
20 copies/ml) and the immunological goal of increasing CD4
count >400 cells/ml. Heart rate variability (HRV) indices and
serum levels of high-sensitivity C-reactive protein (hsCRP)
were evaluated in all the examined patients.

CD4+ T-lymphocytes count was determined by flow
cytometry using an automated biochemical analyzer Random
Access A-15, BioSystems S.A.

Plasma concentration of hsCRP was measured by a
latex particle enhanced immunoturbidimetric assay on a
Roche Cobas ¢311 chemistry analyzer (Roche Diagnos-
tics) which allows determining hsCRP level in the range of
1.00-250 mgl.

KatoueBble cAoBa:
BUY-nHdekums,
AHTMPETPOBUpPYCHas
Tepanus,
ambyraTopHoe
MOHWUTOPHUPOBaHWE
KT, aKcTpacucTona
npeAcepAHas,
BapuabeAbHOCTb
CEPAEUYHOTO pUTMa,
C-peakTuBHbiIN
NPOTEenH.
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The AM ECG was performed using the DX-AKM-03
ArNika hardware and software complex (Kharkiv). HRV
was analyzed by the following time-domain indicators:
the standard deviation of total normal R-R intervals during
the 24-hour period (SDNN, ms); the mean of the standard
deviations of all normal R-R intervals for all 5-min segments
during the 24-hour period (SDNN index, ms); root mean
square differences of the standard deviation during the 24-
hour period (rMSSD, ms); percentage of beats that changed
more than 50 ms from the previous beat (pNN50, %). The
spectral indices of HRV were also analyzed: high-frequency
component (HF, %), low frequency component (LF, %)
and the low frequency to high frequency component ratio
(LF/HF). These indicators were chosen based on their in-
formativity reflecting the influence of both sympathetic and
parasympathetic nervous system on HRV [9].

Patients were compared before and after receiving ART:

—43 HIV + patients before ART initiation.

—43 HIV + patients received ART during 1 year (52 + 4
weeks): 32 people (74.4 %) nevirapine (NVP)/zinovudine
(AZT)Nlamivudine (3TC), 11 people (25.6 %) — nelfinavir
(NFV)/zinovudine (AZT)/lamivudine (3TC) and achieved
CD4+ count more than 400 cells per ml and VL <20 co-
pies/ml.

The re-examination interval was caused by the fact that
longer ART in HIV-infected patients increases significantly
the risk of developing coronary heart disease (CHD). In such
patients, cardiac arrhythmias can be a manifestation of CHD
and its complications [1,4,7].

— the control group consisted of 30 practically healthy
individuals, matched by sex, age, body mass index. HIV-neg-
ative status of these people was confirmed by a screening
test for detecting HIV antibodies produced by Beijing Wantai
Biological Pharmacy Enterprise Co., Ltd, cat. No. WJ-1810E.

The inclusion criteria were: age 230 years, palpitations,
stage -1l of HIV, VL < 100000 copies/ml; CD4+ T-lympho-
cytes count <400 cells/ml.

The exclusion criteria were: CD4+ T-lymphocytes
count <200 cells/ml, VL >100,000 copies/ml; patients
with drug addiction and alcoholism, acute inflammatory
process, active tuberculosis and viral hepatitis B, C, thyroid
gland pathology.

Clinical and demographic characteristics of the examined
patients are presented in Table 1.

For statistical analysis of quantitative trait differences, a
parametric Student’s t-test for signs with a normal distribution
pattern and Mann-Whitney non-parametric test for signs that
differ from the normal distribution pattern, checking equality
of group variances using Fisher’s exact (one-sided) test in
four-field tables were used. Statistical and mathematical
data processing was performed using the licensed office
suite Microsoft Excel and the application package Statistica
(version 6.1), with the serial number AGAR909E415822FA
(StatSoft Inc., USA). Data were presented as M + m, where
M was the average value of the indicator, m was the standard
error. Statistically significant differences were determined
at P <0.05.

Results

InAM ECG, the average heart rate (HR) during the day in pa-
tients before ART 95.3 + 2.2 beats/min, after ART—89.1 £ 2.4

beats/min (P < 0.05). In the control group, this indicator was
77.5 £ 0.4 beats/min. The average HR at night in patients
before ART was 61.3 + 1.4 beats/min, and in patients after
ART-61.4 £ 1.7 beats/min. In the control group, this indicator
was 55.2 + 0.2 beats/min.

Patients before ART, a significantly higher circadian heart
rate index (Cl) was registered, which was 155.4 + 5.1 %,
compared with patients after ART — 148.6 + 5.5 % (P <
0.05). In the control group, Cl was 143.8 + 1.3 %. So, in
HIV-infected patients who did not receive ART, an increase
in the sympathetic influence of the autonomic nervous sys-
tem was observed, which was manifested by higher values
of the average HR during day and night periods, also a
higher value of Cl, compared with HIV-infected patients who
achieved virological and immunological goals of ART.

At the same time, the patients after ART maintained
significantly higher values of daytime and nighttime average
HR compared with the control group, and the Cl was not
significantly different.

In all patients before and after ART, SVE was registered
with varying degrees of severity, whereas SVE was registered
in 28 (93.3 %) of patients in the control group.

Analyzing the structure of SVE, it was found that
the number of isolated SVE was the maximum before ART
accounting for 1846.3 + 128.6, which was significantly higher
than in patients after ART — 1321.4 + 142.1 (P < 0.05). The
smallest number of isolated SVE (328.7 + 19.4, P < 0.05)
was registered in the control group patients compared with
both groups of HIV-infected patients.

SV allorhythmia (bi-, trigeminia) was observed in 35 pa-
tients (81.4 %) before ART and in 32 (74.4 %) patients after
ART. In the control group, SV allorhythmia was registered in
19 people (63.3 %). The total duration of SV allorhythmia in
patients before ART was 26.3 + 2.8 minutes, which was not
significantly different from the patients after ART—21.5+ 3.1
minutes (P> 0.05). In the control group patients, this indicator
was 4.2 + 0.4 minutes that was significantly less compared
with both groups of HIV-infected patients.

SVE couplets were registered in 25 (58.1 %) patients
before ART, and in 13 (30.2 %) patients after ART. In
the control group, SVE couplets were registered in 4
(13.3 %) people. SV triplets were recorded in 11 (25.6 %)
patients before ART, 8 (18.6 %) patients after ART and in
2 people (6.7 %) in the control group. Herewith, the largest
number of SV couplets and SV triplets were recorded in
patients before ART (82.6 + 7.4 and 41.1 + 3.3, respec-
tively), which was significantly different from the indicators
in patients after ART (59.4 + 2.3 and 31.9 £ 1.1; P < 0.05,
respectively) and the control group (14.8 0.6 and 9.7 £ 0.3,
respectively).

In 9 (20.9 %) patients before ART, 9.7 + 0.6 episodes of
unstable supraventricular tachycardia (SVT) were recorded
(up to 30 sec.). After ART — 7.3 £ 0.3 episodes of unstable
SVT were reported in 5 (11.6 %) patients.

SVT events, which are not typical for healthy people,
were registered in 2 patients before ART (4.65 %), and
in 2 (4.6 %) patients after ART. The total duration of SVT
events was significantly longer in patients before ART and
lasted for 21.4 + 3.8 minutes, compared with 11.4 + 2.6
minutes (P < 0.05) in patients after ART. In the control
group, episodes of unstable SVT and paroxysms of SVT
were not recorded.
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VE was detected in 31 (72.1 %) versus 27 (62.5 %)
patients before and after ART, respectively, and in 6 (20 %)
controls. Polymorphic VE was registered in 2 (4.65 %) pa-
tients before ART and it was not observed in other individuals.

The number of isolated VE was 986.2 + 72.3 in patients
before ART, whereas a significantly smaller its number was
registered in patients after ART — 783.9 + 59.4 (P < 0.05).
In the control group, the number of isolated VE was signifi-
cantly lower compared with the groups before and after ART,
representing 108.4 £ 14.1 (P < 0.05).

Ventricular allorhythmia was registered in 18 patients
(41.9 %) before ART with a total duration of 19.8 + 3.6
minutes. After ART, ventricular allorhythmia was regis-
tered in 16 (37.2 %) patients and its total duration did
not significantly differ from that in patients before ART
(14.7 £ 2.7; P < 0.05). In the control group, the lowest
indices of allorhythmia frequency and duration were
observed (6.1 % and 2.1 = 0.4 min, respectively). In
both groups of HIV-infected patients, VE couplets and
triplets were registered, but not being characteristics of
healthy people, accordingly, these arrhythmias were not
registered in the control group. Before ART, VE couplets
were recorded in 13 patients (30.2 %) and their number
was 56.1 1 2.3. After ART, VE couplets were recorded in 9
patients (20.9 %) and their number was significantly lower
(44.7 £ 1.2; P < 0.05). A similar situation was observed
when comparing the frequency of registration and number
of VE triplets in HIV —infected patients: 4 (9.3 %) patients
before ART versus 3 (6.9 %) patients after ART; 20.5+ 1.8
versus 12.4 + 0.8, respectively (P < 0.05).

Therefore, in HIV-infected patients before ART initiation,
a higher frequency and severity of both SVE and VE were
recorded, which were significantly decreased after virological
and immunological goals of ART achieving, but not reaching
the values of practically healthy individuals.

After analyzing HRV in the examined patients, it was
found to be decreased in patients before ART. It was man-
ifested by a significant decrease in SDNN and SDANN,
which are integral indicators characterizing the sympathetic
and parasympathetic influences of the autonomic nervous
system (ANS) on HRV, compared with the control group
(SDNN, ms: 125.1 £ 8.4 vs. 169.1 £ 4.3 (P < 0.05); SDANN,
msec: 114.3 £ 7.6 vs. 142.3 + 3.6 (P < 0.05), respectively).
At the same time, the SDNN-index in these groups did not
significantly differ (40.2 + 2.3 vs. 43.7 £ 0.9 (P > 0.05)).
Time-domain indicators, reflecting the parasympathetic
ANS influence, did not significantly differ between patients
before ART and the control group (pPNN50, %: 29.2 + 4.3
vs. 349 + 0.4 (P > 0.05) and rMSSD, ms : 32.6 + 5.6 vs.
38.1 1 0.6, respectively) (P > 0.05).

Analyzing the spectral indices of HRV, we also noted
the sympathetic effect predominance on HRV, which was
manifested by a significant increase in the low-frequency
component and the LF/HF ratio in patients before ART
and the control group (LF, %: 68.2 £ 4.3 vs. 54.4 + 0.3
(P < 0.05); LF / HF, units.: 2.31 + 0.07 vs. 1.81 + 0.04
(P <0.05), respectively). Along with that, the high-frequency
component did not significantly differ in the same groups
(HF, %: 27.7 £ 3.1 vs. 28.6 £ 1.1 (P > 0.05)). The data
above indicate an increase in the sympathetic effect of
the ANS on HRV in HIV-infected patients who did not receive
ART.

Zaporozhye medical journal. Volume 21. No. 6, November — December 2019

Original research

Table 1. Clinical and demographic characteristics of the examined patients

Indicators, units Before ART
(n=43)

Average age, years 423+28 431+21
Men, persons (%) 24 (47.6) 19 (44.2)
Women, persons (%) 27 (52.4) 24 (55.8)
BMI, kg/m? 195+24 21718
SBP, mm Hg 1243+ 31 1285+29
DBP, mm Hg 61.2+25 643+18
CD4+ T-lymph, cells/ml 264.2 +13.4* 497.3+36.7*
VL, copies/ml 74264 + 4216* <20*

hsCRP, mg/ml 19.1+2.2* 10.7 £ 1.3*%

After ART Control group
(n=43) (n=30)

42619
16 (53.3)

14 (46.7)
23112
125822
62.5+1.3
692.1+74.4
N/A
41£08

*: the difference is significant compared with the control group (P < 0.05);
#: the difference is significant compared to before ART (P < 0.05).

Table 2. Heart rate variability indicators in the examined patients

After ART Control group
(n=43) (n=30)

Indicators, units Before ART
(n=43)

SDNN, ms 125.1+8.4* 148.3+ 11.2*
SDANN, ms 114.3+7.6* 133.3+8.3*
pNN50, % 292+43 341+£33
SDNN index, msec 402+23 447+19
rMSSD, ms 326156 36.6+4.7

LF, % 68.2+4.3* BTGNS
HF, % 27.7+341 29.2+26
LF/HF, units 2.31+0.07* 1.84 £0.08*

169.1+£4.3
1423+ 3.6
349+04
437+£0.9
38.1£0.6
544103
286+1.1
1.81+0.04

«: the difference is significant compared with the control group (P < 0.05);
#: the difference is significant compared to before ART (P < 0.05).

An improvement in HRV was noted in patients after
achieving the virological and immunological ART goals. It was
manifested by an increase in SDNN to 148.3 + 11.2 msec
and SDANN to 133.3 + 8.3 msec. There were not significant
changes in other time-domain HRV indicators (SDNN-index,
pNN50 and rMSSD) in this group.

Improved spectral indices of HRV in patients after ART
compared with those before ART were noted manifesting by
a significant decrease in the LF/HF index and low-frequency
component proportion, which did not differ from those in
the control group (LF/HF: 1.84 + 0.08 vs. 1.81 + 0.04; LF:
53.3 £1.1 % vs. 54.4 £ 0.3 %, respectively). The high-fre-
quency component percentage was not significantly different
between the groups.

The identified changes indicate a decrease in sympa-
thetic effects on the heart and an improvement in the HRV
profile due to benefit of both integral time-domain parameters
and spectral indices of HRV in HIV-infected patients while
receiving ART.

In the course of an effective ART, HIV-infected patients
showed a significant decrease in systemic inflammatory
response severity, which was confirmed by a decrease in
the concentration of hsCRP from 19.1£2.2 mg/lt0 10.7 £ 1.3
mg/l (P < 0.05). However, the concentration of hsCRP in
HIV-infected patients, who achieved virological and immu-
nological ART goals, remained significantly higher compared
with that in the control group.

The dynamics of heart rate variability in HIV-infec-
ted patients in the course of 1-year ART is presented
in Table 2.

The dynamics of SV and VE in HIV-infected patients in
the course of 1-year ART is presented in Table 3.
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Table 3. Frequency of SV and VE in the examined patients

Before ART (n = 43) After ART (n = 43) Control group (n = 30)

SVE (registration frequency) Isolated 100
Allorythmia 814 35
Couplets 58.1 25
Triplets 25.6 1
Unstable SVT 20.9 9
Paroxysmal SVT 46 2

VE (registration frequency) Isolated 721 31
Allorythmia 419 18
Couplets 30.2 13
Triplets 9.3 4

SVE (number/duration) Isolated, (n) 1846.3 + 128.6*
Allorythmia, (min) 26.3+£2.8*
Couplets, (n) 826174
Triplets, (n) 411433
Unstable SVT, (n) 228+12*
Paroxysmal SVT, (n) 9.7£0.6*
Paroxysmal SVT, (min) 214+3.8*

VE (number/duration) Isolated, (n) 986.2 £ 72.3*
Allorythmia, (min) 19.8 £ 3.6*
Couplets, (n) 56.1 £2.3*
Triplets, (n) 205+ 1.8*

Average HR (day) 95.3+2.2*

Average HR (night) 61.3+1.4*

Cl 1554 +5.1*

100 93.3 28
74.4 32 63.3 19
30.2 13 133 4
18.6 8 6.7 2
11.6 5 6.7 2
46 2 - -
62.5 27 20 6
37.2 16 6.7 2
20.9 ¢ = =
6.9 3 = =
1321.4 +142.1% 328.7+484
215+£3.1* 42+04

59.4 £2.3% 148106
31.9+1.1% 9.7+03
17.7£0.7% 4402
7.3+0.3% -

1.4+26% B

783.9 £ 50.4* 108.4 £ 14.1

147 27" 21104

447 +1.2% -

12,4 0,8 =

89.1+24+ 775+04

614 +£1.7* 552+0.2

148.6 £5.5 143.8+1.3

*: the difference is significant compared with the control group (P < 0.05); #: the difference is significant compared to before ART (P < 0.05).
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Discussion

The life expectancy of human immunodeficiency virus-in-
fected (HIV+) persons has increased due to an effective and
available ART. As the HIV+ population age, HIV+ persons
are experiencing an increasing burden of comorbidities,
including cardiovascular diseases (CVDs) [13]. Myocardial
infarction, arrhythmias, heart failure, and sudden cardiac
death appear to occur more frequently in HIV+ versus
non-infected persons [7,8,11]. Epidemiologic data suggest
elevated risks for arrhythmias and sudden cardiac death
among HIV+ persons, but clinical characteristics and mech-
anisms associated with these risks are not well understood
[8,11]. A previous analysis of HIV+ persons in the Veterans
Affairs (VA) HIV Clinical Case Registry used International
Classification of Disease-9 (ICD-9) codes to identify likely
AF/atrial flutter (AFL) diagnoses and found that a high HIV
viral load and low CD4+ T cell count were associated with
a significantly increased AF/AFL incidence [14]. However,
none of the previous studies, as we know, has compared
AF/AFLin HIV+ persons and uninfected controls. Similarly,
although administrative codes may have a positive predic-
tive value as low as 70 % for identifying AF, early studies,
in our view, have not addressed AF/AFL diagnoses among
HIV+ persons [15].

HIV-related immunosuppression (nadir CD4+ count
<200 cells/mm?®) and traditional CVD risk factors are associa-
ted with significantly elevated odds of AF/AFL among HIV+
persons. Although both AF and AFL were more common
among HIV+ versus uninfected persons in this cohort, this

difference was attenuated by adjustment for demographics
and CVD risk factors.

It was also found in a study of J. M. Sanders [16] that
AF/AFL was somewhat more prevalent among HIV+ per-
sons compared with frequency-matched controls, but that
this difference was attenuated to statistical non-significance
after adjustment for demographics and CVD risk factors.
This may be due in part to a greater burden of co-morbidity
among HIV+ persons compared with uninfected controls, as
reflected in the generally sicker nature of the HIV+ persons
in this cohort compared with uninfected controls frequen-
cy-matched on demographics and zip code. Nevertheless,
the finding that greater progression of HIV was associated
with a substantially greater likelihood of AF/AFL among HIV+
persons suggests that HIV disease-related factors may also
play a role in AF/AFL [16].

Our study has revealed that in HIV-infected patients,
prior to ART initiation, there was an increased sympathetic
tone manifested by changes in the indicators of HR and
Cl towards increase. At the same time, changes in HRV
were noted, in particular, a decrease in SDNN and an in-
crease in SDANN in the absence of significant differences
in other integral and time-domain parameters compared
to the general population. In addition, an increased sym-
pathetic nervous system activity was confirmed based on
time-domain parameters of HRV analysis. An increase in
the LF component and LF/HF ratio was noted compared
with the general population.

Moreover, significantly more severe cardiac arrhythmias
were registered among HIV-infected patients as shown by a
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higher incidence and number of both SVE and VE, including
forms which are not typical for healthy individuals.

[t has been noted that in the course of effective ART, in
HIV-infected patients, there was a relative normalization of
HRV indices and a decrease in the incidence and severity
of both SVE and VE. However, the changes achieved are
not fully consistent with the results of the general population
examination.

Identified results were accompanied by a decrease in
hsCRP, which confirms the effect of systemic inflammation
on both HRV and identified cardiac rhythm disorders.

Nevertheless, in HIV-infected patients reached the vi-
rological and immunological goals of ART, heart rhythm
disturbances are not characteristic of the general population.
This justifies the need to develop new approaches to the di-
agnosis and treatment of such patients, which will include
the additional use of antiarrhythmic drugs.

Conclusions

1. In HIV-infected patients, supraventricular and ven-
tricular ectopy are more pronounced and significantly more
frequently recorded, including ectopic rhythms, which are not
characteristic of healthy people.

2. In HIV-infected patients on antiretroviral therapy for
52 + 4 weeks when viral load <20 copies/ml and CD4+
T lymphocytes >400 cells/ml are reached, the frequency
of supraventricular and ventricular ectopy registration is
significantly decreased but does not meet the indicators of
healthy people.

3. In HIV-infected patients, a decrease in supraventri-
cular ectopy and ventricular ectopy intensity occurs coupled
with a decrease in the level of hsCRP, as well as an im-
provement in the integral time and spectral indices of heart
rate variability. This suggests that systemic inflammatory
response and hypersympathicotonia are pathogenetic links
of arrhythmogenesis in HIV-infected patients.

Prospects for further research. More studies are need-
ed to find out the prevalence of life-threatening arrhythmias
in HIV-infected patients, their influence on the prognosis as
well as to evaluate the effectiveness of antiarrhythmic drugs.
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The aim of the study is to improve the efficacy of the treatment of sleep disorders in patients with arterial hypertension (AH)
and obesity.

Materials and methods. In total, 62 patients were examined (mean age 58.3 £ 2.3 years) with AH and obesity. All of the surveyed
persons underwent general clinical examination, daily BP monitoring, life quality assessment (General Well-Being Questionnaire).
The ICSD-2 (2005) criteria were used to identify sleep disorders (dyssomnia) and subjective sleep characteristics questionnaires —
for circadian “sleep —wake” rhythm disturbances assessment. Sleep disorders were found in all the examined patients at baseline.
After the baseline data registration, the patients were prescribed basic therapy, 32 (group 1) of whom additionally received melatonin
at a dose of 3 mg for 4 weeks; 30 patients were included in group 2.

Results. After treatment, in group 1, the levels of office SBP and DBP were 6.9 % and 6.7 % (P < 0.05), and the average daily SBP
and DBP (according to DMBP data) were 7.9 % and 6.7 % (P < 0.05) lower, respectively, than in group 2. In patients of group 1,
positive changes in lipid and carbohydrate metabolism, a significantimprovement in subjective sleep characteristics and circadian
“sleep — wake” rhythm were registered along with an improvement in the quality of life.

Conclusions. Thus, melatonin add-on treatment in patients with AH and obesity with sleep disorders increases the efficacy
of antihypertensive therapy, has a beneficial effect on glucometabolic parameters, subjective assessment of sleep quality
and the quality of life.

AikyBaHHA nopyLlieHb CHY B NaLi€HTIB 3 apTepiaAbHOIO FinepTeH3ielo Ta OKUPIHHAM

0. M. binoBon, I. I. KuasbkoBa, M. B. boryH, B. M. MiweHko
Meta po60oTy — nigBuLLEHHS €CheKTUBHOCT NiKyBaHHS MOPYLLEHb CHY B MaLIIEHTIB 3 apTepianbHOLO rinepTeHsieto (Al) Ta OKVpIHHAM.

Marepianu Ta metoau. O6cTexmnm 62 ocobu (cepepHin ik — 58,3 £ 2,3 poky) 3 Al Ta OXVPiHHAM. YCiM NPOBENY 3aranbHOKMIHIYHE
obcTexeHHs:, [060BUIT MOHITOPUHT AT, OLIHIOBaHHS AKOCTI XUTTS (onnTyBanbHuk «General Well — Being Questionnaire»). ins
BUSIBINIEHHS NOPYLUEHb CHY (aMCoMHiIs) BukopucToByeanu kputepii MKPC-2 (2005), a owiHtoBaHHS NopyLUEHb LMPKAZHOMO pUTMy
«COH — HecnaHHs» — aHKkeTW BanbHOro OLHIOBaHHS Cy6'eKTVBHUX XapaKTEPUCTUMK CHY. B navieHTiB 060X rpyn y BUXigHWX ymoBax
BiA3HaueHi NopyLUeHHst cHy. Micns peecTpauii BUXiAHNX AaHWX nauieHTam npusHayany 6asucHy Tepanito, 3 Hux 32 (1 rpyna) ot-
pyMyBanu LOAATKOBO Npenapat MenaToHiH y 403i Mo 3 Mr npoTsrom 4 TxkHIB; 2 rpyny cTaHoBunm 30 nauieHTis.

Pesyneraru. Micns nikyanHs B 1 rpyni pisHi ocpicHoro CAT i AT 6ynm Ha 6,9 % i Ha 6,7 % (p < 0,05), a cepenHbonobosi CAT
i OAT (3a gaHumn IMAT) — Ha 7,9 % i 6,7 % (p < 0,05) Hukui, HiX y 2 rpyni. Y nauieHTiB 1 rpynu Big3Ha4nMnM NO3NTUBHI 3MiHK
MOKa3HWKIB NinigHOro Ta BYrneBOAHOro 0OMiHy, BIpOriaHe NokpaLLeHHs Cy eKTUBHUX XapaKTEPUCTUK CHY Ta LIMPKagHOro putmy
«COH — HECNaHHS» NopsiA 3 NOMIMLEHHSM NOKA3HMUKIB AKOCTI XWTTS.

BucHoBok. [logaBaHHa MenaToHiHy naujeHtam 3 Al° Ta OKMPIHHAM i3 MOPYLIEHHSMMW CHY NigBULLYE ePEKTUBHICTb riNOTEH-
31BHOI Tepanii, MO3VUTMBHO BNNMBAE Ha rnokoMeTaboniyHi napameTpy, Cy6'eKTUBHE OLiHIOBaHHS SIKOCTi CHY Ta SIKICTb XWTTS.

NeueHue HapyLeHUI CHa Y NALMEHTOB C apTepUanbHOI rUNepTeH3uel U OXXKUpeHuem

A. H. Benoson, U. U. KHasbkoBa, M. B. boryH, B. H. MuLieHko

Lienb paboTtbl — noBbileHWe APEKTUBHOCTY NEYEHUSI HAPYLLEHWIA CHA Y MaLMEHTOB C apTepuarnbHoOn rnepteHauneit (Al) n
OXMPEHMEM.

Marepuansi u metoabl. O6cnenoBaHo 62 6onbHbIX (cpeaHuii BospacT — 58,3 + 2,3 neT) ¢ Al n oxupeHuem. Bcem obeneno-
BaHHbIM NLiaM NPoBEAEHO OBLLEKNHYECKoe 06CNenoBaHme, CyTO4HbIA MOHUTOPKHT Afl, OLIEHKa Ka4ecTBa XM3HM (ONPOCHUK
«General Well - Being Questionnaire). [1151 BbISBNEHNS HAPYLLIEHWIA CHa (AMCCOMHMA) 1cronb3osani kputepun MKPC-2 (2005),
a OLIEHKW HapyLLEHWIA LIMPKaAHOTO pUTMa «COH — 6oapCTBOBAHME» — aHKETbI GaribHO OLIEHKN CyOHEKTUBHBIX XapaKTEPUCTUK CHa.
Y naumeHToB 06emx rpynmn B UCXOAHbIX YCIOBMSAX OTMEYEHbI HApYLLIEHs cHa. Mocne perncTpaLni UCXOAHbIX AaHHBIX NaLMeHTam
HasHa4anu 6asncHylo Tepanuio, 13 Hux 32 (1 rpynna) AONOMHUTENBHO NOMyyana npenapar MeNaToHuH B 4o3e 3 Mr B TeueHue 4
Hedenb; 30 NaLUMeHToB COCTaBUIM 2 rpynmy.

Pesynerarhl. [ocne neyenns B 1 rpynne yposHu ocpucHoro CAL m JAL 6birv Ha 6,9 % v Ha 6,7 % (p < 0,05), a cpenHecyTo4HblE
CAL v JA[ (no paHHbiM CMAL) —Ha 7,9 % 1 6,7 % (p < 0,05) Hxe, yem Bo 2 rpynne. Y naumeHToB 1 rpynnbl OTMEYeHb! No3n-
TUBHbIE M3MEHEHMS NoKasaTenel NUNIUAHOTo, YrneBoLHOro o6MeHa U JOCTOBEPHOE YryulleHe CyObeKTUBHBIX XapakTepUCTMK
CHa 1 LMpKa[IHOTO PUTMa «COH — BoApCTBOBaHNEY Hapsidy C YNyULLEHUEM NOKa3aTeneil KayecTBa XU3HW.
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Oleer HaAbHbl€ NCCAEAOBAHNA

BuiBoa. Takum 06p330M, Ha3Ha4eHne MenaToH1Ha nauneHTam ¢ Al n OXUPEHNEM C HapyLLUEeHNAMU CHa NoBbILLIaeT 3CbeeK-
TUBHOCTb MMNOTEH3UBHOW Tepanum, NOMOXMTENBHO BMUSIET Ha rntokomeTabonmyeckue napamMeTpbl, Cy61:eKTVIBHyI0 OLIEHKY

Ka4yecCTBa CHa 1 Ka4yeCTBO XXU3HW.

It has been found that arterial hypertension (AH) and meta-
bolic disorders are associated with high cardiovascular
morbidity and mortality [1]. On the other hand, an extremely
pressing issue today is an increase in prevalence of obe-
sity and associated metabolic disorders, that is the basis
for the development of many chronic non-communicable
diseases [2]. The association between AH and obesity sig-
nificantly increases the risk of cardiovascular complications
development. Thus, weight gain of 1 kg increases the risk
of developing cardiovascular complications by 3.1 % and
diabetes by 4.5-9.0 % [3].

Many studies have demonstrated the relationship be-
tween sleep disorders, sleep duration and obesity [4]. Thus,
the results of meta-analysis [5] confirmed that in individuals
with short sleep duration, the risk of obesity development
was 1.55 times increased. The influence of sleep dura-
tion, insomnia and obstructive sleep apnea syndrome on
the increased risk of metabolic syndrome, cardiovascular
morbidity and mortality, determining the clinical and social
significance of sleep disorders, has been established [6].

Disturbances in the system of circadian biorhythms
associated with sleep disorders, in particular, changes in
the melatonin secretion — a hormonal mediator between
the suprachiasmatic nucleus of the hypothalamus and pe-
ripheral tissues, contribute to the development of a number
of diseases, including obesity, hypertension, type 2 diabetes
[7]. However, an important and protective role of melatoninin
case of obesity are regulation of body mass due to the stimu-
lation of lipolysis and thermogenesis, normalization of lipid
and carbohydrate metabolism, slowing the development
of atherosclerotic processes [8]. Changes in melatonin
secretion, circadian disorders, desynchronosis can play
a significant role in the pathogenesis and progression of
metabolic syndrome in patients with sleep disorders, so their
detection and evaluation from the diagnostic standpoint, as
well as the correction of melatonin deficiency is important
in optimizing therapy for this pathological condition. In
that regard, the aim of our study was to improve the treat-
ment efficacy of sleep disorders in patients with AH and
obesity.

Materials and methods

In total, 62 patients (12 females and 40 males, mean age
58.3 + 2.3 years) with stage 2 AH and obesity were exami-
ned. Based on body mass index (BMI), 46 and 16 patients
were diagnosed with obesity class | and I, respectively. AH
was diagnosed in accordance with the recommendations
of the European Society of Hypertension and the Euro-
pean Society of Cardiology (ESH/ESC, 2013) as well as
the Ukrainian Association of Cardiology for the Prevention
and Treatment of AH (2013).

Sleep disorders were diagnosed in accordance with
the International Classification of Sleep Disorders ICSD-2
criteria [9], which were manifested by difficulties with falling
asleep or staying asleep, daytime functioning associated
with poor sleep quality, or the above listed complaints in
any combination.

All patients underwent general clinical and physical
examination, office blood pressure (BP) and heart rate (HR)
were measured, clinical blood test, urinalysis, biochemical
blood test to determine fasting serum glucose (FSG), levels
of glycosylated hemoglobin (HbA1c) in whole blood, insulin,
fasting blood levels of lipids (total cholesterol - TC, low den-
sity lipoprotein cholesterol — LDL-C, high density lipoprotein
cholesterol — HDL-C, triglycerides — TGs) were performed;
insulin resistance was assessed by HOMA-IR index.

BMI was calculated according to the formula:

BMI = body weight (kg)/height (m?).

According to the 1997 WHO classification [10],
the following was considered: normal body weight if BMI —
18-24.9; overweight if BMI — 25-29.9 and obesity class |, Il
if BMI - 30-34.9 and 35-39.9 kg/m?, respectively. According
to the same guideline, abdominal obesity was defined as
waist circumference (WC) of 102 ¢cm or more for men and
88 cm or more for women.

Daily blood pressure monitoring (DBPM) was performed
using an “ABPM-02” equipment (Meditech, Hungary). The
following parameters were assessed: average values of
SBP, DBP, pulse pressure (PP), BP_ _ per day (24 hours),
day and night, BP rate variability during day and night, time
index (TI) of hypertension — percentage of daytime SBP
2140 and DBP 290 mm Hg and nighttime 2120 and 270
mm Hg, respectively [11]. We evaluated the severity of BP
two-phase pattern by daily index (DI) — day — night difference
in BP defined as a percentage decline using the formula:

DI'=100 % x (BPd — BPn)/BPd,

where BPd — mean BP during daytime; BPn — mean
BP during nighttime.

The patients were divided into four groups by the value
of DI:

- “dipper” (DI — 10-20 %) — optimal nocturnal BP drop;

- “non-dipper” (DI — 010 %) — insufficient nocturnal
BP drop;

- “night-peaker” (DI <0) — nocturnal increase in BP;

- “over-dipper” (DI >20) — extreme nocturnal BP drop.

The ICSD-2 (2005) criteria were used to identify sleep
disorders (dyssomnia):

1) complaints of sleep disorders 23 nights per week;

2) sleep disorders despite the presence / availability of
adequate opportunity and circumstances for sleep;

3) symptoms associated with daytime impairment are
due to the sleep difficulty.

In addition, at the screening stage, the patients com-
pleted the Berlin questionnaire and the Epworth Sleepiness
Scale and were excluded from the study in case of obstruc-
tive sleep apnea syndrome signs presence.

In order to assess circadian “sleep — wake” rhythm in
addition to anamnesis data, point assessment question-
naires were used to evaluate subjective characteristics of
sleep [12]. Patients were asked to complete the question-
naires and to evaluate the following sleep parameters on
a five-point scale: time of sleep onset and sleep duration,
number of night awakenings and dreams, quality of sleep
and morning awakening. The interpretation of the test re-
sults was performed according to the total number of points:
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22 and above — sleep was rated as normal, 18 points and
less — disturbed sleep, 19-21 points — boundary values. The
study included the patients who scored 19 points or less
according to the results of the questionnaire.

To assess the patients’ life of quality, the “General
Well - Being Questionnaire” of Marburg University (GWBQ,
J. Siegrist et al., 1989) was used. The questionnaire includes
7 clinical scales: patients’ assessment of their physical
well-being (1), ability to work (Il), positive (Ill) or negative
(IV) psychological health, psychological abilities (V), inter-
personal relationships (V1) and social abilities (VII). During
assessment the dynamics of the GWBQ questionnaire
scales, it was considered that a decrease in scales | and IV
and an increase in other scales indicated an improvement
in the quality of life.

After registration of baseline data, basic therapy for AH
was administered to 32 patients of the main group (group 1)
(Lisinopril, Amlodipine) and melatonin medication (“Vita-Me-
latonin”, Kyiv Vitamin Plant, Ukraine) at a dose of 3 mg, 30
minutes before bedtime for 4 weeks. Group 2 included 30
patients who received basic therapy for AH. Patients in both
groups also received Metformin, statins, antiplatelet therapy.
These patient groups were age- and gender-matched. The
control group consisted of 20 healthy individuals (4 females
and 16 males, mean age 58.1 + 2.9 years).

All patients successfully completed the study according
to the protocol. The second examination (assessment) was
performed after 4 weeks of treatment. There were no side
and adverse effects reported in that period.

The computer processing of the study results was car-
ried out using the software package Statistica 8.0 (StatSoft
Inc., USA).

A Lilliefors-corrected Kolmogorov-Smirnov test was
used to determine the distribution normality. Differences
between groups were tested for statistical significance using
Student's t test for unpaired data when the data passed
the normality test and a Mann-Whitney U test when it did
not. Continuous quantitative variables were expressed as
M + SD, where M was the arithmetic mean and SD was
the standard deviation. Dichotomous and ordinal qualitative
data were expressed as frequencies (n) — the number of
objects with the same attribute value and fraction (%). To
determine the differences in qualitative variables, contingen-
cy tables were analyzed using the exact Fisher criterion.
The differences were considered statistically significant at
P <0.05.

Original research

Results

In our study, after the treatment course in patients with AH
and obesity, a significant decrease in BP was observed ac-
cording to the office BP measurement and DMBP (Table 7).

It was found that after the course conducted in the group
of patients who received melatonin as add-on to basic thera-
py, the levels of office SBP and DBP were 6.9 % and 6.7 %
(P < 0.05) lower, respectively, than in group 2.

Analysis of DMBP after 4 weeks revealed high antihy-
pertensive efficacy of both treatment regimens (Table 2),
but more pronounced in case of melatonin add-on therapy.
Thus, average daily SBP and DBP were 7.9 % and 6.7 %
(P < 0.05) lower, respectively, in patients of group 1 in
comparison to group 2.

Indicators of pressure load, SBP and DBP Tl of hyper-
tension, were significantly decreased in all the patients on
the combined treatment with melatonin add-on at all time
intervals and did not exceed the norm, indicating a stable
24-hour antihypertensive effect.

Analysis of the BP daily profile showed that in group 1,
there was a significant increase in the number of “dippers”
from 5 (15.6 %) to 22 (68,8 %) (P < 0.05), and the number
of “non-dippers” decreased from 19 (59.3 %) to 10 (31.2 %)
(P <0.05). 8 patients “night-peakers” moved to the “dipper”
group. Less pronounced changes were found in group 2:
the number of “dippers” increased from 4 (13.3 %) to 15
(50 %) 1(P < 0.05), the number of “non-dippers” decreased
from 20 (66.6 %) to 12 (40 %) (P < 0.05). 3 patients moved
to the “dippers” group from 6 “night-peakers” patients.

After the treatment, an improvement of metabolic profile
indicators (Table 2) was found.

After treatment, it was found that there were positive
changes in the lipid metabolism indicators in both groups
of patients with AH and obesity, but more pronounced de-
crease in TC, triglycerides and LDL cholesterol levels along
with a statistically significant increase in HDL cholesterol
(P <0.05) level demonstrated the group received melatonin
add-on to basic therapy (Table 2).

Changes in the carbohydrate profile after the treatment
confirmed a significant decrease in FBS levels in patients
received melatonin add-on to basic therapy (Table 2). The
levels of HbA1c, insulin and HOMA-IR were decreased in
group 1 patients, indicating that fasting serum glucose was
under control and manifestations of insulin resistance were
reduced. No significant changes in carbohydrate metabo-
lism were observed in group 2.

Table 1. Indicators of blood pressure according to the office measurement and DMBP in patients with AH and obesity before and after treatment (M £ m)

—— otz |erow2m=3
before treatment after treatment before treatment after treatment

Sphygmomanometry:

SBP, mm Hg 164.3+2.3
DBP, mm Hg 938+25
DMBP

SBP24, mm Hg 151.6+2.6
DBP24, mm Hg 91.7+22
TI SBP day, % 61523
TI DBP day, % 50.3+2.1
TI SBP night, % 65.5+2.3
TI DBP night, % 433+23

130.5 £ 1.8 165.1+£24 139.5+ 1.8
80.3 1.8 941+£26 85.7 + 1.8
120.3 £ 1.6 1561.9+25 129.8 + 1.8
751 £ 1.7 91.6+23 80.1+1.8"
35.1£1.4% 621+£24 36.3 £ 1.1
15.9 £ 1.4 51123 26.7 £1.3*
48.1+£2.1* 65.3+2.1 49.5+23*
20.9 £ 2.1 432+24 219423

Significance of differences compared to the baseline data; *: P < 0.05; **: P < 0.01; ***: P <0.001.
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Table 2. Dynamics of glucose metabolism parameters in patients with arterial hypertension and obesity before and after treatment (M + m)

Group 1 (n=32) Group 2 (n = 30)
before treatment after treatment before treatment after treatment

Indicators, units

TC, mmol/l
LDL-C, mmol/l
HDL-C, mmol/l
TGs, mmol/l

FSG, mmol/l
HbA1c, %

Insulin, mcU/ml
HOMA-IR, mcU/ml

54101 5.0 +0.08"
34+£0.12 25+0.10*
0.98 +0.06 1.23 £0.02*
2.28+£0.07 1.79 £ 0.06™
56+0.15 52+0.10*
55+0.12 5.1+0.10%
19.1+£0.49 15.3 +0.45™
4.9+0.46 3.4 +042°

55+0.11 5.2+0.05%
35£0.13 2.8+0.10*
0.95+0.05 1.05+0.03*
2.35+0.07 1.98 £ 0.05**
55+0,16 54+01
54+0.14 54+0.11
18.2+0.49 18.1+0.47
3.9 +0.459 35047

Significance of differences compared to the baseline data: *: P < 0.05; **: P < 0.01; ***: P < 0.001.

Table 3. Subjective sleep characteristics in the control group and in patients with AH and obesity before and after treatment

m Period of study Group 1 (n=32) Group 2 (n = 30) Control (n = 20)

Time of falling asleep

Duration of sleep

Number of nighttime awakenings

Number of dreams

Sleep quality

Quality of morning awakening

Before treatment 28103 27404 40102
After treatment 3.8+0.2" 27402

Before treatment 24105 2505 43+0.3
After treatment 3.7+0.2 26103

Before treatment 225+0.3 225+0.3 3.820.2
After treatment 3.2+0.2" 225101

Before treatment 24+05 25103 40£0.2
After treatment 3.8+04* 25102

Before treatment 26+03 27404 45104
After treatment 3.7+04* 28103

Before treatment 28103 2904 43+0.3
After treatment 3.8+0.2" 29+03

Significance of differences compared to the baseline data; *: P < 0.05; **: P < 0.01.

Table 4. Changes in the quality of life indicators (M + m, in points) in the dynamics
of treatment in patients with AH and obesity

GWBQ scales | Period of study Group 1 (n=32) Group 2 (n=30)

Before treatment 7614043 7634043
After treatment 6.05+0.41% 6.07 £0.41%
I Before treatment 13.51+0.41 13.52 £ 0.40
After treatment 15.09 + 0.36** 14.73 £ 0.33**
1] Before treatment 8.26 £0.41 8.29 £ 0.40
After treatment 8.87 £0.36 8.86 £0.37
v Before treatment 11.08 £ 0.39 11.0£0.37
After treatment 8.50 £ 0.34* 9.83+0.35
\ Before treatment 14.4310.35 14.40£0.35
After treatment 16.48 + 0.30** 15.37 £ 0.32*
Vi Before treatment 7.53 £0.45 7.52£0.43
After treatment 7.39+0.41 7.40+£041
Vii Before treatment 12.72 £ 0.55 12.70 £ 0.54
After treatment 13.98 £ 0.43" 13.35+ 0.45
C Before treatment 3.76+0.11 3.7840.12
After treatment 3.9910.16 3.9510.15
H Before treatment 4171018 4.15+0.21
After treatment 443+0.19 440023

C: general condition a week before the survey; H: mood the week before the survey.
Significance of differences compared to the baseline data; *: P < 0.05; **: P < 0.001.
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Patients of both groups reported sleep disorders at
baseline, according to the anamnesis data and the resullts of
subjective sleep characteristics assessment. The question-
naire survey data of the examined patients and the control
group are presented in Table 3. It was found that the exa-
mined patients had pronounced sleep disorders according to
the questionnaire results of subjective sleep characteristics
evaluation. Thus, the mean score in patients with AH and

obesity was significantly lower compared to healthy persons
(15.4 £ 0.4 vs 24.9 £ 0.3; P < 0.001).

After 4 weeks of therapy, group 1 patients showed
significantly improved subjective sleep characteristics:
decreased duration of falling asleep and number of night-
time awakenings, improved quality of sleep and quality of
morning awakening that reasonably resulted in a significant
increase in the total point score from 15.25 + 0.5 up to
22.0 £ 0.6 (P < 0.001) points. Moreover, the total score
reached the normal values in 24 patients (75 %) (P < 0.05).

Analysis of the therapeutic effect on the subjective
assessment of sleep quality in the patients of group 2
showed no significant changes in any evaluated indicators
of the somnological status (the total score was slightly
increased from 15.5+0.5t0 15.7 + 0, 4).

Prescription of combined treatment with melatonin
resulted in an improvement of the indicators characterizing
the quality of life in patients with AH and obesity (Table 4).

Significant improvement in the indicators I, II, IV, V
and VIl of the questionnaire scales was revealed, covering
nearly all components of the quality of life in both groups of
patients. However, group 1 demonstrated a more significant
(P < 0.05) improvement in the psychological component
of the quality of life: psychological abilities (scale V) and
degree of negative psychological condition severity in
the examined patients (scale IV). The improvement of
physical health (scale 1) in patients of both groups was
estimated (apparently due to BP correction). In addition,
the tendency to more positive effect of combined therapy
with melatonin add-on on the ability for work (scale Il) and
ability for social contacts (scale VII) was found in patients
with AH and obesity.

3anopoxckuii MeguumHekuin xypHan. Tom 21, Ne 6(117), Hosbpb — aekabpb 2019 .



Discussion

The theoretical basis of the developed treatment complex
is the concept that changes in the production of melatonin,
which go beyond physiological fluctuations, lead to a dis-
crepancy of the body’s own biological rhythms between
themselves (internal desynchronosis) and the rhythms
of the organism with the environmental rhythms (external
desynchronosis) [13]. Chronobiological disorders have been
shown to occur in case of hypertension, diabetes mellitus,
and other pathological conditions [14]. It is important to
study the chronotropic activity of melatonin, as a potent
biochemical marker of circadian rhythm and a regulator of
the most important metabolic processes in the body. It has
been experimentally established that melatonin exhibits
endothelioprotective properties, in particular, increases
the bioavailability of nitric oxide, increases activity of an-
tioxidant enzymes and reduces oxidative damage, has
a positive effect on carbohydrate and lipid metabolism,
as well as the profile of BP, decreases insulin resistance,
accelerates weight loss [15]. Melatonin has been shown
to be effective in reducing BP in patients with metabolic
syndrome and chronic non-communicable inflammation
[16], but such studies are insufficient and controversial
regarding efficacy and safety of such therapy. In our study,
melatonin add-on to the traditional antihypertensive therapy
resulted in a significantly greater decrease in the levels of
office BP and average daily data, pressure load time and
normalization of the daily BP profile.

Itis also worth mentioning that antihypertensive therapy
choice is difficult in patients with obesity, since drugs for
such patients treatment should have a prolonged effect
during the day, contribute to the regression of target organs
damage, be easy-to-use and provide an opportunity for a
rational drug combinations as well as should not have a
negative effect on carbohydrate and lipid metabolism. The
research based on the systematic approach methodology
will allow developing a strategy for treatment optimization
taking into account individual characteristics of patients with
sleep disorders combined both with AH and obesity, and it
seems promising and justified.

We have found a more pronounced significant decrease
in the HOMA index and basal insulinemia, FBS and HbA1
levels in subjects taking melatonin appeared to indicate
the pathogenetic evidence of such therapy. The data
obtained meet the results of the previous studies [17,18].
Possible mechanisms of these effects can be an activation
of peripheral receptors to insulin by means of phosphory-
lation of tyrosine kinase, as well as the normalization of
the circadian rhythm of the adipose tissue secretory activity
[19]. Combined therapy with melatonin add-on resulted in
a slight but significant decrease in the blood levels of TC,
LDL and TG and a significant increase in HDL (P < 0.05),
that was apparently linked the antiatherogenic pleiotropic
effect of melatonin. Moreover, melatonin add-on to the basic
therapy in AH patients with obesity and insomnia showed an
improvement in sleep quality and normalization of the sleep-
wake rhythm giving advantages in the treatment for this
category of patients. Both groups demonstrated improved
physical and mental characteristics of the quality of life at
the end of the study.
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Conclusions

1. Melatonin add-on to the therapeutic complex in case
of sleep disorders in patients with AH and obesity improves
subjective assessment of sleep quality and is manifested
in the improvement of the circadian rhythm sleep-wake.

2. Melatonin add-on to the treatment regimen for
patients with AH, obesity and sleep disorders increases
the effectiveness of antihypertensive therapy, improves
BP daily profiles, positively influences glucometabolic
parameters and the quality of life in this category of
patients.

3. Complex therapy with melatonin add-on has a posi-
tive impact on the quality of life in AH patients with obesity
and sleep disorders. This is evident in improvements in
the indicators of scales reflecting physical well-being,
performance efficiency, psychological skills, the degree of
intensity of psychological well-being and social skills.

Currently, one of the most promising strategies is
the influence on chronobiological mechanisms triggering
cascade of metabolic disorders with an outcome of insulin
resistance. Our research showed that melatonin enhances
the hypotensive effect of basic therapy, especially in case
of inability to adequately reduce BP at night. It seems to
us that melatonin is still underestimated by doctors and
should be wider used for the therapy of internal diseases in
the future.
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Characteristics of interleukin-4 gene (C-589T, rs2243250) polymorphism
in children with bronchial asthma and allergic rhinitis with isolated
or allergic rhinitis-induced comorbid malocclusion
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Purpose. To determine the frequency of interleukin-4 (IL-4) (C-589T, rs2243250) single nucleotide polymorphism in children with  Key words:
bronchial asthma (BA) and allergic rhinitis (AR) and with isolated or allergic rhinitis-induced comorbid malocclusion. gentic
polymorphism,
interleukin-4,
bronchial asthma,
allergic rhinitis,
orthodontic
pathology, children.

Materials and methods. Single nucleotide polymorphism of the IL-4 (C-589T, rs2243250) gene was analyzed in 170 children
aged between 6 and 17 years, 11 months, 29 days. Group | included 89 children with BA; Group Il consisted of 31 children with
AR; Group Ill was composed of 27 children with AR and distal occlusion (DO); Group IV comprised 23 children with malocclusion.
Genotyping was performed using a commercial “SNP-express RT” kit by real-time polymerase chain reaction method (Applied
Biosystems, USA) via TagMan®SNP Genotyping Assay on an amplifier CFX96™ Real-Time PCR Detection System (Bio-Rad
Laboratories, Inc., USA).

DNAwas isolated using a commercial DNA-express kit (“LLC Research and Production Company LITEKH”). The general, recessive Zaporozhye
and dominant models of inheritance and the odds ratios with a 95 % confidence interval were used for the analysis. The results  egical journal
analysis was conducted using the Statistica 6.0 RU licensed software package. 2019; 21 (6), 723-732

Results. IL-4 (C-589T, rs2243250) gene polymorphism in children with allergy and malocclusion living in Zaporizhzhia was an-  por:
alyzed for the first time. 10.14739/2310-1210.

2019.6.186484
The frequency of C/C — C/T — T/T genotypes registration was 69.66 % — 22.47 % — 7.87 % of cases in children with BA; 58.06 % — )
38.71 % — 3.23 % in children with AR; 62.96 % — 29.63 % — 7.40 % in AR with DO. On the contrary, in children with malocclusion, ~ *Emai:

the C/C (34.78 %) and T/T (4.35 %) genotypes were registered less frequently and the C/T genotype (60.87 %) was recorded tgsr:;irlnc”:fn@

more often as a genetic feature of the DO phenotype. ’

Conclusions. The C/C genotype of IL-4 (C-589T, rs2243250) gene was associated with bronchial asthma (OR =4.31; 95 %

Cl =1.63-11.36; P = 0.002) and allergic rhinitis (OR = 4.32 (95 % CI = 1.04-7.81; P = 0.04), in comparison with the fact that

the C/T + T/T genotype indicated a predisposition to malocclusion development.

Xapakrepuctuka nonimopdiamy reHa iHtepaenkiHy-4 (C-589T, rs2243250) Kntouosi croea:

y AiTe i3 6pOHXiaAbHOIO aCTMOLO, aA€PriUHMM PUHITOM i 3 OPTOAOHTHUHOIO NATOAOTIEID, ;it'\f’“;g:*mﬂ

fIKa i30AbOBaHa Y4 KOMOPOiAHA 3 anepriYHUM PUHITOM iHTEpAGIiKiH-4,

. . . OpoHxiaAbHa actva,

T. €. WymHa, 0. C. depoceesa, T. 1. iHueHko, C. M. Heaenbcbka, 0. B. Boznu#, 0. M. KamuwHui ANePriuHit PUHIT,

OPTOAOHTUYHa

MeTta po6oTH — BU3HAUMTI HACTOTY OQHOHYKIEOTMAHOTO NnomiMopdiamy reHa iHTepnenkiHy-4 (IL-4) (C-589T, rs2243250) y pitei
i3 GpoHxianbHoto actMoto (BA), anepriyHumM puHiTom (AP) Ta 3 OPTOLOHTUYHOI NATOMOriEt0, LLO i3011b0BaHa Yu chopmMoBaHa Ha
TI1i anepriyHoro PuHiTy.

NaTtoAOrif, AiTH.

Marepianu Ta metoau. JocnimkeHHs nonimopdiamy rena IL-4 (C-589T, rs2243250) sukoHanwn y 170 giten Bikom Big 6 go 17 ?:;;:IT::;"“

pokis, 11 micsis, 29 gHis. Y | rpyny cnoctepexenHs ysiwnu 89 aitert i3 BA; y Il rpyny — 31 autuna 3 AP; y Il rpyny — 27 fiTeidt wypuan. - 2019. -
3 AP i guctansHum npukycom; y IV rpyny — 23 AUTUHW 3 OPTOLOHTUYHOIO NATOMOriEto. T.21, Ne 6(117). -

. . ; . C.723-732
leHOTVMyBaHHS 3AiACHWN METOOM MonMepasHoi NaHLtorosoi peakLii « SNP-ekcripec-PBy, BUkopucToBytoun Habopw peareHTis

000 HM® «Mutex», TagMan®SNP Genotyping Assay Ha amnnicikatopi CFX96™Real-Time PCR Detection Systems («Bio-
Rad Laboratories, Inc.», USA). [ina aHaniay BUKOPUCTOBYBanu 3arafibHy, PELIECVBHY Ta OMIHAHTHY MOZeni yenaaKkyBaHHs Ta
MOKa3HWKM «BIOHOLLEHHS LwaHciB» 3 95 % A0BipYMM iHTepBanom. Pesynsratv onpaltoBanu 3a 4OMOMOroio NiLeH3iNHoro naketa
nporpamu Statistica 6.0 RU.

Pesynktati. YnepLue B AiTen i3 M. 3anopiiokst 3 anepriyHowo Ta OpTOAOHTUYHOKO NaToNOorie 4ocniannm nonimopdiam reHa IL-4
(C-589T, rs2243250). Yactora peectpauii reHotunis C/C — C/T — T/T cTaHoBuna B piteit i3 BA 69,66 % — 22,47 % — 7,87 %; 3
AP - 58,06 % — 38,71 % — 3,23 %; AP i3 ancTansHum npukycom — 62,96 % — 29,63 % — 7,40 % Bunaakis. Y AiTel 3 OpTOLOHTUY-
Hoto natonorieto pigwe peectpyeanu reHotunu C/C (34,78 %) Ta T/T (4,35 %), vacriwe — reHotun C/T (60,87 %) Sk reHeTnyHy
0CcoBNMBICTb (heHOTUMY ANCTaNBHOMO NPUKYCY.

BucHoBsku. leHoTin C/C renHa IL-4 (C-589T, rs2243250) acouitoBascs 3 6poHxiansHoto actmoto (OR =4,31; 95 % Cl = 1,63-11.36;
p = 0,002) Ta anepriytnm puHitom (OR = 4,32; 95 % Cl = 1,04-7,81; p = 0,04), a reHotnm C/T + T/T cBiZuMnmn npo CXUNbHICTb
[0 PO3BUTKY OPTOLOHTUYHOI NaTonNorii.
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Xapakrepuctuka noaumopduama reHa MHTepAeMkuHa-4 (C-589T, rs2243250) y aetent
¢ 6poHXManbHOI aCTMOM, aANepPruuyecKUM PUHUTOM U C OPTOAOHTHUECKOM NaTOAOTUEHN,
M30AUPOBAHHOW UAU KOMOPOUAHOM C aAAePrUUECKUM PUHHUTOM

T. E. LWymHas, E. C. depoceeBa, T. M. 3uHueHKo, C. H. Hepenbckas, A. B. Bo3Hbii, A. M. KamblLWwHbIH

Llenb paboTbl — onpenenuTb YacToTy OAHOHYKNEOTUAHOO nonumopdmama reHa uHTepnenkuHa-4 (IL-4) (C-589T, rs2243250)
y [eTen ¢ bpoHxmarnbHo acTMon (BA), annepruyeckum puHUTOM (AP) 1 ¢ OPTOAOHTUYECKOI NATONOTUEN, N30MMPOBAHHOM UMK
ChOPMUPOBAHHOI Ha (HOHE anneprimvyeckoro puHuTa.

Marepuansi n metogbl. Miccnenosanne nonumopdmama reHa IL-4 (C-589T, rs2243250) nposeaeHo y 170 getent B Bo3pacte
ot 6 po 17 net, 11 mecsaues, 29 grel. B | rpynny HabntoaeHns BkmtodeHbl 89 aeteli ¢ BA; Bo Il rpynny — 31 pebeHok ¢ AP; B I
rpynny — 27 getei ¢ AP v guctanbHeiM npukycom; B IV rpynny — 23 pebeHka ¢ OpTogoHTUYeCKo naTtonorueit. feHoTunmposa-
He BbINOMHWUM METOAOM NONMMepa3HoN LenHoin peakumun «SNP-akcnpecc-PB» ¢ ncnonb3oeaHnem Habopos peareHTos OO0
HM® «Mutex», TagMan®SNP Genotyping Assay Ha amnnudukatope CFX96™Real-Time PCR Detection Systems («Bio-Rad
Laboratories, Inc.», USA). [ins aHanu3a ncnonb3o8ani 06LLyt0, peLLeCCBHYO M JOMUHAHTHYH MOZENW HacnefoBaHus U Nokasa-
TENN «OTHOLLIEHWS LWAHCOBY C 95 % A0BepUTENbHLIM UHTEPBANOM. AHaNN3 pe3yrkTaTos NPOBEAEH NPV NOMOLLM NIMLIEH3MOHHOTO
naketa nporpammbl Statistica 6.0 RU.

Pesynktathbl. Bnepsble y feTen I. 3anopoxbs C anneprvyeckoil i OPTOAOHTUYECKOW naTomnorven uccneaosaH nonmmopguam
reHa IL-4 (C-589T, rs2243250). Yacrtota pernctpaumm reHotunos C/C — C/T — T/T coctasuna y aetent ¢ bA 69,66 % — 22,47 % —
7,87 %; c AP — 58,06 % — 38,71 % — 3,23 %; AP ¢ guctanbHbiM npukycom — 62,96 % — 29,63 % — 7,4 % cnyyaes. Y aeTeii ¢
OPTOAOHTUYECKOI naTororueit pexe pernctpuposanu reHotunbl C/C (34,78 %) u TIT (4,35 %), vawe — rerotun C/T (60,87 %)
Kak reHeTU4eckyro 0COBEHHOCTb (heHOTHNA AMCTaNbHOTO NpyKyca.

BuiBoabl. leHotvn C/C reHa nHTepneiikuHa-4 (C-589T, rs2243250) accouumposancs ¢ 6poHxmansHoii actmoit (OR = 4,31;
95 % Cl =1,63-11,36; p = 0,002) n anneprudeckum puHutom (OR = 4,32 (95 % Cl = 1,04-7,81; p = 0,04), a reHotun C/T + T/T

CBUAETENLCTBOBAM O NPEAPAaCNONOXEHHOCTU K Pa3BUTUIO OPTOAOHTUYECKON NaToNorvu.

Introduction

The morbidity rate of allergic diseases has shown a continu-
ous increase in Europe and in other regions of the world, that
currently poses a serious challenge to modern pediatrics
and requires further research [1]. Thus, the well-known po-
pulation-based studies indicate that the frequency of allergic
diseases just in teenagers fluctuates from 40.3 % t0 71.1 %.
The prevalence of bronchial asthma (BA) is 12.9 % and
allergic rhinitis (AR) - 32.8 % [2,3]. In Germany, rhinitis was
comorbidity of BA in 34.7 % of children, and in Barcelona
(Spain), AR was combined with BAin 49.5 % of cases [4,5].

Atthe same time, in conditions of a high prevalence rate
of malocclusion in children and adolescents, various dental
anomalies and deformities represent up to 56.13-62.48 %,
and in cases of nasopharyngeal diseases, including rhinitis,
this figure increases to 86.08 + 1.59 %. However, the fre-
quency of malocclusion without concomitant pathology is
much less and rates to 35.63-45.92 % of cases, which
necessitates the study of isolated malocclusion and with
AR comorbidity in children [6,7].

Allergic diseases and malocclusion, often combined
with AR and coexisted with nasal obstruction or without it,
are considered as a multifactorial diseases associated with
single nucleotide polymorphism of genes. These diseases
are manifested only in interaction between genetic aspects
of pathology and environmental factors, a combined effect
of which leads to the disease development and pheno-
typic changes. Nowadays, there is the theory that allergic
diseases are caused by a violation of immune system
regulation due to activation of CD4+ T helper type 2 lym-
phocytes and increased secretion of cytokines, including
anti-inflammatory interleukin-4 (IL-4), which contributes to
IgE synthesis, mast cells and eosinophils activation. As a
result, allergic inflammation develops and secretion of other
immunoglobulins is activated forming the humoral immune
response [8].

The IL-4 gene is located on chromosome 5q31. More
than 50 allelic variants of the IL-4 gene polymorphisms
have been identified including rs2243250 (S589T) which
is the most significant genetic polymorphism observed in
the promoter site and characterized by the replacement
of cytosine (C) with thymine (T). That is, single nucleotide
polymorphism (SNP) in the coding region of the IL-4 recep-
tor (IL-4R) C589T (rs2243250) determines the presence of
C versus T at position 589 in the amino acid sequence. It
has been studied that the T allele of IL-4 rs2243250 poly-
morphism can increase binding of nuclear transcription
factors to the promoter region of the IL-4 gene, and thus
this polymorphism is functionally important. IL-4R transmits
signals into the cellular nucleus exerting biological func-
tions and playing an important role in regulating not only
IL-4 synthesis, but also estrogenes, and influencing bone
remodeling [8—10].

This work should confirm or disprove the hypothesis that
the IL-4 (C-589T, rs2243250) gene polymorphism, which
results in the replacement of C with T at position 589 in
the cytoplasmic domain of the mature protein, is associated
with allergic diseases and more often recorded in children
with BA and / or AR than in children with distal occlusion
(DO) without allergic diseases.

Purpose

To determine the frequency of interleukin-4 (IL-4) (C-589T,
rs2243250) SNP in children with respiratory forms of aller-
gic diseases (BA and AR) and with isolated or AR-induced
comorbid malocclusion.

Materials and methods

SNP of the IL-4 (C-589T, rs2243250) gene was analyzed
in 170 children aged between 6 and 17 years, 11 months,
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29 days. To confirm or disprove the hypothesis of genetic
predisposition and association of the studied gene polymor-
phism with certain respiratory forms of allergic pathology
and to clarify the causes of its comorbidity with AR or
isolated malocclusion, 89 children with BA were included
in Group 1; Group 2 consisted of 31 children with AR;
Group Il was composed of 27 children with AR and DO;
Group IV comprised 23 children with DO without allergic
pathology.

The inclusion criteria for enrolment into the study were
diagnosed BA, AR, AR combined with DO, isolated DO;
duration of allergic pathology 2 years or more; the absence
of chronic pathology in the stage of decompensation.
Exclusion criteria were acute infectious diseases; severe
concomitant somatic and psychiatric pathology, congenital
or acquired heart defects, malignant tumors; refusal of
the patient and / or parents to participate in the study. Prior
to starting the work, the children and their parents were
timely informed of the study purpose, tasks, methods and
gave written informed consent to participate in the study.

The IL-4 gene (C-589T, rs2243250) polymorphism was
genotyped using a commercial “SNP-express RT” kit by
real-time polymerase chain reaction (RT-PCR) according to
the manufacturer’s instruction (Applied Biosystems, USA).
Genomic DNA was extracted from the whole venous blood
of children using reagent kits (‘LLC Research and Produc-
tion Company LITEKH"), TagMan®SNP Genotyping Assay
on the amplifier CFX96™ Real-Time PCR Detection Sys-
tems (Bio-Rad Laboratories, Inc., USA) at the Department
of Molecular Genetic Studies of the Educational Medical

Original research

and Laboratory Center at the Department of Microbiology,
Virology and Immunology, Zaporizhzhia State Medical
University, Zaporizhzhia (under the guidance of the Head of
the Department of Microbiology, Virology and Immunology —
MD, PhD, DSc, Professor O. M. Kamyshnyi). The x2 method
(a=0.05, df = 1) was used to test whether the control sample
distribution was in accordance with the Hardy-Weinberg
equilibrium. To identify the association between the disease
and the IL-4 gene (C-589T, rs2243250) polymorphism,
the general, recessive and dominant inheritance models
and odds ratio (OR) with a 95 % confidence interval (95 %
Cl) were used. The data obtained as a result of the study
were processed using nonparametric methods of statistical
analysis with the Statistica 6.0 RU software package.

Results

In the work presented, we analyzed the distribution of poly-
morphism genotypes of the IL-4 (S-589T, rs2243250) gene
in each study group depending on the nosology, namely,
the presence of allergic pathology: BA, AR, comorbid
DO induced by nasal obstruction due to AR and isolated
malocclusion in the form of DO without allergic diseases.
Thus, in children of Group 1 with BA, the homozy-
gous C/C genotype of the IL-4 (C-589T, rs2243250) gene
polymorphism was prevalent and recorded in 69.66 %.
Accordingly, the homozygous variant T/T and heterozygous
CIT were significantly less frequent, in 7.87 % and 22.47 %
of cases, respectively. These data are presented in Fig. 1.

B C/C B C/C
o TT o TT
o cT o cT

Fig. 1. Distribution of IL-4 (C-589T, rs2243250) gene polymorphism in BA children. Fig. 2. Distribution of IL-4 (C-589T, rs2243250) gene polymorphism in AR children

H C/C H C/C
omT omT
o cT o cT

Fig. 3. Distribution of IL-4 (C-589T, rs2243250) gene polymorphism in children with
AR and DO.

Fig. 4. Distribution of IL-4 (C-589T, rs2243250) gene polymorphism in children with DO.
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Fig. 5. Distribution of IL-4 (C-589T, rs2243250) gene polymorphism in the examined children.

*1 P < 0.05 - the difference is significant between the C/C genotype frequency in Group 1 and 4;
#: P < 0.05 - the difference is significant between the C/T genotype frequency in Group 1 and 4).

Table 1. Distribution of IL-4 (C-589T, rs2243250) gene polymorphism in the examined

children according to the general inheritance model (chi-square test, df = 2)

Groups (n)
1(n=89)

2-4

34

Genotype C/C
0.697

0.581

0.630

0.348
X2=048,P=0.18

OR = 1.66;
95 % CI[0.71-3.86]

X2=0.58,P=0.75

OR =1.35;
95 % CI [0.55-3.33]

X2 =12.75, P =0.002

OR=4.31,95%Cl
[1.63-11.36]

X2 =0.89, P=0.64

OR=0.81;
95 % CI[0.28-2.35]

X2=2.88,P=024

OR = 2.60;
95 % C1 [0.85-7.92]

¥ =4.92, P =0.09

OR=3.19;
95 % CI [1.00-10.17]

Genotype C/T
0.225
0.387
0.296
0.609

OR = 0.46;
95 % C1[0.19-1.10]

OR = 0.69; 95 % Cl
[0.26-1.81]

OR=0.19;95 % Cl
[0.07-0.49]

OR =1.50;
95 % CI [0.50-4.50]

OR = 0.41;
95 % C1[0.13-1.23]

OR=0.27;
95 % CI [0.08-0.88]

Genotype T/T
0.079
0.032
0.074
0.043

OR = 2.56;
95 % CI [0.30-21.69]

OR =1.07; 95 % Cl
[0.21-5.47]

OR=1.88;95%Cl
[0.22-16.08]

OR=0.42;
95 % C1[0.04-4.87 ]

OR=0.73;
95 % Cl [0.04-12.38]

OR=1.76;
95 % CI [0.15-20.76]

Table 2. Distribution of IL-4 (C-589T, rs2243250) gene polymorphism in the examined

children according to the general inheritance model (chi-square test, df = 2)

m Genotype C/C Genotype CIT Genotype T/T

BA (n = 89)
AR (n =58)
DO (n = 23)
BA-AR

BA-DO

AR-DO

0.697
0.603
0.348
X2=2.70,P = 0.26

OR=151;95%Cl
[0.75-3.02]

X2 =12.75, P =0.002

OR=4.31,95%Cl
[1.63-11.36]

X2 =4.78, P =0.09

OR =2.85; 95 % Cl
[1.04-7.81]

0.225
0.345
0.609

OR = 0.55; 95 % Cl
[0.26-1.15]

OR =0.19; 95 % Cl
[0.07-0.49]

OR = 0.34; 95 % Cl
[0.12-0.92]

0.079
0.052
0.043

OR=1.57;95%Cl
[0.39-6.31]

OR =1.88; 95 % Cl
[0.22-16.08]

OR =1.20; 95 % Cl
[0.12-12.17]
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In children of Group 2 with AR, the homozygous C/C
genotype also dominated and it was registered in more than
half of children (58.06 %). A bit more than one third of these
children (38.71 %) showed the heterozygous C/T variant
of the IL-4 (C-589T, rs2243250) gene polymorphism, and
the homozygous T/T variant was detected only in 3.23 %
of cases, as shown in Fig. 2.

In children included in Group 3 with AR and DO as in
the previous groups, the C/C and C/T variants of the IL-4
(C-589T, rs2243250) gene polymorphism prevailed repre-
senting 62.96 % and 29.63 % of children, respectively. In
this case, the T/T genotype was registered only in 7.40 %.
These data are shown in Fig. 3.

In children of Group 4 without allergic pathology and
only with isolated DO, the homozygous T/T genotype was
found only in 4.35 % of children with DO (Fig. 4). Conversely,
unlike previous examined groups, the heterozygous C/T
genotype was dominant and recorded in 60.87 % of pa-
tients only with malocclusion, but significantly more often
than in BA children (14/23 vs. 20/89, Yates corrected Chi-
square = 10.99, P = 0.0009). The homozygous C/C variant
was registered in 34.78 % of patients with malocclusion,
significantly less than in BA children (8/23 vs. 62/89, Yates
corrected Chi-square = 8.06, P = 0.0045). The comparative
characteristic of each genotype frequency in IL-4 (C-589T,
rs2243250) gene polymorphism depending on the presence
or absence of BA, AR, AR with DO or only malocclusion in
the examined children is presented in Fig. 5.

Further, the general inheritance model was used to
study a genetic predisposition based on the presence or ab-
sence of associations between the IL-4 (C-589T, rs2243250)
gene polymorphism and multifactorial allergic diseases
development (BA, AR), AR combined with DO or only DO
without an allergic pathology after testing the samples to
detect the Hardy-Weinberg equilibrium (Table 1).

The data presented above refuted our hypothesis
concerning C with T (C-589T) replacement. It can be seen
that the C/C genotype was associated with BA development
(OR =4.31; 95 % CI [1.63-11.36], x* = 12.75, P = 0.002
and there was a tendency to C/C genotype predominance
in children with AR and comorbid DO unlike in children
without allergy but with malocclusion (OR = 3.19, 95 % ClI
[1.00-10.17], x2 = 4.92, P = 0.09.

Taking into account that there were not significant dif-
ferences in the distribution of the IL-4 (C-589T, rs2243250)
gene polymorphism between children in Group 2 and 3 (with
AR and AR with DO), therefore these children were grouped
together as patients with AR. The analysis of genotypes
distribution between groups of children with BA, AR and
DO was repeated (Table 2).

However, these data were consistent with the findings
that the C/C genotype of the IL-4 (C-589T, rs2243250) gene
polymorphism was significantly prevalent in BA children
(OR =4.31; 95 % CI [1.63-11.36], x* = 12.75, P = 0.002
(actual) and in all children with both AR and AR with maloc-
clusion comorbidity (OR = 2.85; 95 % CI [1.04-10.17],
X2 =4.78; P =0.09 (as the tendency) compared to the group
of children with DO without allergic pathology.

Therefore, in order to clarify an association between
the genotype and allergic pathology or malocclusion deve-
lopment in the examined children, the recessive and dom-
inant inheritance models (Tables 3-6) were also analyzed.
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Table 3. Recessive inheritance model of the IL-4 (C-589T, rs2243250) gene polymorphism in children with BA and DO (chi-square test, df = 1)

_- 95 % C|

Genotype C/C 0.697 0.348
Genotype C/T+T/T 0.303 0.652

Original research

0.002 4.31 1.63-11.36
0.23 0.09-0.61

Table 4. Dominant inheritance model of the IL-4 (C 589T, rs2243250) gene polymorphism in children with BA and DO (chi-square test, df = 1)

Genatypes oo ]
m_ 5%

Genotype C/C 0.348 0.697
Genotype C/T+T/T 0.652 0.303

0.002 0.23 0.09-0.61
4.31 1.63-11.36

Table 5. Recessive inheritance model of the IL-4 (C-589T, rs2243250) gene polymorphism in children with AR and DO (chi-square test, df = 1)

_- 95 % C|

AR

Genotype C/C 0.603 0.348
Genotype C/T+T/T 0.397 0.652

2.85 1.04-7.81
0.35 0.13-0.96

Table 6. Dominant inheritance model of the IL-4 (C 589T, rs2243250) gene polymorphism in children with AR and DO (chi-squared test, df = 1)

Genctypes e ]
m— 5%

CIC genotype 0.348 0.603
C/T+T/T genotype 0.652 0.397

0.35 0.13-0.96
2.85 1.04-7.81

While analyzing the study results, it was considered
that children with the C/C genotype of the IL-4 (C-589T,
rs2243250) gene polymorphism had a relative risk of deve-
loping BAat any time of life. In addition, DO predisposition as
an isolated malocclusion (P = 0.002) with OR = 4.31 (95 %
Cl = 1.63-11.36) was noted in children with the C/T + T/T
genotype.

These data also identified an association between a
relatively high risk of developing malocclusion in children
(P =0.04) OR =4.32 (95 % Cl = 1.04-7.81) and both
the C/C genotype, as a potential marker of AR, and the C/T
+T/T genotype of the IL-4 (C-589T, rs2243250) gene
polymorphism.

Therefore, summarizing the results of the conducted
study, it can be stated that allergic pathology such as BA
and AR in children was associated with the C/C genotype
(69.7 % and 60.3 %) while malocclusion —with the C/T + T/T
genotype (65.2 %) of the IL-4 (C-589T, rs2243250) gene
polymorphism. Therefore, it can be assumed that children
with the C/C genotype had DO with comorbid AR induced
by nasal obstruction of allergic genesis, and malocclusion
was formed initially in children with the C/T + T/T genotype.

Discussion

Then, we compared and presented in Fig. 6 our data on
the IL-4 (C-589T, rs2243250) gene polymorphism distribu-
tion in each study group with known widely varied data of
population studies [11].

So, the comparison of genotype frequencies between
the examined children of Zaporizhzhia (ZP) and children
from Europe (EUR), South Asian (SAS), Admixed Ame-
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rican (AMR), East Asian (EAS), Africa (AFR), Colombians
from Medellin, Colombia (SLM), Finland (FIN), showed
that the C/C — C/T — T/T genotype frequencies in children
of Zaporizhzhia with BA (69.66 % — 22.47 % — 7.87 %),
AR (58.06 % — 38.71 % — 3.23 %) and AR comorbid with
DO (62.96 % — 29.63 % — 7.40 %) were almost matched
the frequency in Europe (70.2 % — 26.0 % — 3.8 %) and
South Asian (68.1 % — 27.0 % — 4.9 %). At the same time,
the C/C — T/T — T/T genotype frequencies in children from
Zaporizhzhia with malocclusion (34.78 % — 60.87 % —
4.35 %) partially matched those in Colombians from Me-
dellin, Colombia (39.4 % — 50.0 % — 10.6 %) and Finland
(41.4 % —48.5 % —10.1 %).

The genotyping performed for all the examined children
generally showed that the homozygous C/C genotype,
registered in 61.76 % (105/170) cases, was the dominant
one. The heterozygous C/T and the homozygous T/T
genotypes were less common, in 31.76 % (54/170) and
6.44 % (11/170) of children, respectively. Meanwhile, our
data matched the indicators in Europe and South Asian, as
the C/ C, C/T and T/T genotype frequencies were 70.2 %
and 68.1 %, 26.0 % and 27.0 %, 3.8 % and 4.9 % of cases,
respectively, in these populations (Fig. 7). Alarge variability
in the incidence rate of C/C-C/T-T/T genotypes of the IL-4
(C-589T, rs2243250) gene polymorphism was noted among
the populations of Admixed American (42.1 % — 42.7 % —
15.3 %), East Asian (4.2 % — 35.9 % - 59.9 %), Africa
(7.6 % —38.9 % — 53.6 %) [11].

These data show that hereditary features of immuno-
pathogenesis can be found in different population groups,
which are of both theoretical and practical interest for
further study.
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Fig. 6. Genotype
frequencies of the IL-4
(C-589T, rs2243250) gene
polymorphism in children
of different observational
groups and population
studies, where:

1-7P (BA); 2-ZP (AR);
3-ZP (AR+DO); 4 - ZP
(DO); 5 - EUR; 6 — SAS;
7-AMR; 8 - EAS; 9 - AFR;
10 - CLM; 11 - FIN.
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Fig. 7. Frequency of the IL-4
(C-589T, rs2243250)

gene polymorphism in all
the examined children and in
population studies.
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It is worth mentioning that we have obtained study
results different from our initial hypothesis. Further ana-
lysis of information related to this problem has shown all
its complexity focusing on issues to study SNP located in
the promoter region of the IL-4 gene (C-589T, rs2243250)
and determining C versus T presence in different positions
of amino acid sequence as well as in relation to other chro-
mosomal regions and segments.

Thus, according to V. B. lvanova, in children with atopic
BA living in Krasnoyarsk, SNP C-590 T of the IL-4 gene
(rs2243250) was genotyped. As a result, the homozygous
C/C and T/T variants were recorded in 52.38 % and 6.67 %
of cases, respectively, while the heterozygous C/T variant
was found in 42.38 % of patients, that is, almost two times
more frequently than in our study. However, this study also
showed that the T/T genotype frequency was 9.2 % in
the group of patients with uncontrolled BA and it was higher
than in children with controlled BA (3.9 %) [12].

Nevertheless, in the genotypes of other populations,
for example, the Mauritian Indian and Chinese Han popu-
lations, there was no significant association between
C-590 T of the IL-4 gene and BA development as well as
no significant differences were observed when comparing
these groups based on distribution of polymorphisms IL-4
-590 C/T [13].

At the same time, it is known that in Brazilian adoles-
cents with allergic pathology and sensitization to domestic
allergens, the C/T and T/T genotypes of IL-4-590 rs2243250
were recorded in 10.2 % and 42.9 % of cases, respec-

CLM FIN

tively, against 43.1 % and 13.8 % in healthy children [2].
Gurieva L. L. also believes that a biological marker for a
high risk of developing atopic BAwithout associated allergic
diseases is the T allele of the SNP C-590> T in the IL-4 gene
(OR =1.59; Cl 95 % = 1.02-2.48) [14].

But in the studies of Smolnikova M. V. et al., as well
as in our study, it was shown that the C/C genotype of IL-4
(rs2243250; rs2070874) can be a genetic marker for risk of
developing both controlled (RR 0.26; SE 0.38; P = 0.0008)
and uncontrolled (RR 0.3; SE 0.38; P = 0.0018) atopic
asthma [15].

The children with infectious-dependent BA were more
likely to have the heterozygous C/T genotype of the IL-4
(C-589T) gene constituting 54.05 %. In addition, this gen-
otype was a predictor of severe infectious-dependent BA,
resistant to anti-inflammatory therapy [16].

Furthermore, E. A. Khotko and A. D. Taganovych pre-
sented a detailed analysis of reference data on the role of
gene polymorphism, including the IL-4 gene, responsible
for the production of pathogenetically important proteins in
immunocompetent cells of patients with chronic obstructive
pulmonary diseases [17]. There are also data evidencing
a greater susceptibility to the risk of developing chronic
obstructive pulmonary diseases in individuals, IL-4 — 589T
allele carriers, from the Kazakh population [18].

Under industrial pollution conditions, genotyping of
IL-4 — C-589T (rs2243250) SNP among adult patients with
occupational BA, asbestosis, and occupational chronic ob-
structive pulmonary disease revealed that 56.4 % of patients
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with occupational asthma had homozygous T/T variant of
the IL-4 gene in the presence of concomitant infection of
the nasopharynx, neutrophilic inflammation and destructive
radiographic changes. This allowed scientists to suggest
that the homozygous genotype T/T of the SNP C-589T of
the IL-4 gene presence contributes to a long-term circulation
of pro-inflammatory cytokines elevated levels. This, in turn,
leads not only to destructive processes in the lungs progres-
sion, but also to chronic inflammation confirming the asso-
ciation between IL-4 T allele and an inflammatory process
activation and maintenance. The association between the T
allele of the IL-4 as well as an increased level of systemic
inflammatory markers and a higher degree of respiratory
failure was also detected in workers exposed to industrial
aerosols. Thus, in asbestosis, the presence of T allele IL-4
increased the risk of developing II-Ill degree respiratory
failure by 5.2 times (OR =5.217, 95 % Cl = 1.115-24.407).
Therefore, the IL-4 C589T (rs2243250) gene polymorphism
identification allowed to identify the risk groups for more
severe forms of occupational bronchopulmonary diseases
development [19].

There are slightly less studies of the IL-4 gene poly-
morphism in patients with AR. Thus, when studying SNPs
of the IL-4 (rs2243248, rs2243250 and rs2070874) in
98 patients with AR, it was found that C/C genotype in
(rs2070874) was significantly correlated with AR develop-
ment, and SNPs of the IL-4 could change the clinical picture
of the disease [20].

In Poland, Barbara Korzycka-Zaborowska with col-
leagues showed that the (590 C/T) IL-4 gene polymorphism
was associated with AR in 15.3 % of patients, compared with
5.8 % of examined controls without AR, x? = 4.368; P <0.05
[21]. In a study of other scientists, the risk of developing
AR was associated with the IL-4 gene -590 TT genotype
[OR=1.93,95 % CI (1.61-2.31), P=0.00] and the TT+TC
unlike CC genotype of IL-4 C-33/T polymorphism was
significantly associated with allergic diseases [OR = 3.23,
95 % Cl (1.13-9.25), P = 0.03] [22].

In Pakistan, genotyping for SNP IL-4 C-589T
(rs2243250), T +2979G (rs2227284) and C-33T (rs2070874)
was performed in 108 patients with BA and 106 with AR.
Although we studied SNP C-589T (rs2243250) of the IL-4
gene, but unlike our results, S. Micheal and colleagues
showed that C/C genotype was recorded in 24.1 % of BA
patients, C/T—in58.3 % and T/T—in 17.6 %. Concurrently,
in children with allergic rhinitis, the C/C genotype was de-
tected in 17 % of cases; C/T —in 58.5 %; T/T —in 24.55 %.
Therefore, SNP C-589T (rs2243250) of the IL-4 was signifi-
cantly associated with both BA (x> = 11.0; P = 0.004) and
AR (x2 = 20.2; P < 0.001). In addition, the polymorphism
T+2979G (rs2227284) of the IL-4 gene was also related to
genetic risk factors for the developing asthma and AR in
Pakistan. But, unlike previous studies, there were no signi-
ficant differences between the groups of patients with both
BA and AR and the control group when studying the SNP
C-33T (rs2070874) of the IL-4 gene [23].

We have not found data regarding the polymorphism
(C-589T, rs2243250) of the IL-4 gene detection in children
with malocclusion in the scientific literature available today.
Nevertheless, E. Sh. Hryhorovych studied the molecular
genetic basis for periodontitis development in dental pa-
tients and showed that the IL-4 gene polymorphism is one
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of the predictors of chronic generalized periodontitis, which
was associated with a dense mononuclear inflammatory
infiltrate, represented by CD4, CD8, CD20 T lymphocytes
combined with a large number of CD45RO memory T lym-
phocytes, CD68 macrophages and intensive neutrophilic
infiltration [24].

However, a part of the paradontium is periodontal tis-
sue, which in left untreated dental caries may develop an
inflammatory complication such as periodontitis. On the one
hand, itindependently contributes to various malocclusions
that, on the other hand, could be a negative consequence of
being edentulous after periodontitis-related dental extraction
when myodynamics is disturbed. It was demonstrated that
complications of temporary teeth caries were found in more
than 2/3 of children and it was the leading cause of defects
in the dentition (16.3 + 3.6 % of cases). Early tooth loss
and related defects resulted in various dental anomalies in
61.7 £ 4.8% of children [25].

The work of A. Z. Isamulaeva et al. covers the influence
of genetic polymorphisms on the grade of inflammation,
which is a promising direction for early diagnosis, compre-
hensive assessment of dental status in somatic patients
with damage to dental hard tissues, parodontium and oral
mucous membranes and the rationale for new therapeutic
and preventive measures [26].

Furthermore, modern scientific studies have confirmed
that the IL-4 gene polymorphism influence IL-4 and other
cytokines production regulating immune responses that
directly associated with caries and periodontitis develop-
ment [27-29].

At the same time, the T allele (OR = 1.2, 95 %
Cl=1.02-1.42,P =0.03) and the T/T genotype (OR = 1.68,
95 % Cl = 1.05-2.67, P = 0.03) of the IL-4 gene (C -590T)
were associated with periodontitis in whites, and only the T/T
genotype was associated with periodontitis in Caucasians
(T/T vs CIT: OR = 1.75, 95 % ClI = 1.10-2.78, P = 0.02)
[30,31]. These data confirm, on the one hand, that the gen-
otype frequencies in studied polymorphism of the IL-4 gene
are varied among different populations; on the other hand,
it is the basis of a personalized approach to patients and
long-term treatment programs implementation.

Of great interest is the wide range of studies devoted to
determining the role of SNP (C589T, rs2243250) of the IL-4
gene in disease occurrence.

Thus, the T allele frequency and the homozygous
T/T genotype prevailed in children with acute respiratory
tract infections (pneumonia, brochiolitis) living in Egypt
(OR=1.3;95 % Cl = 1.07-1.56, P < 0.01 and OR = 2.0;
95% Cl = 1.38-2.96, respectively) [32]. In patients with
whooping cough, the homozygous T/T genotype (C589T)
of the IL-4 gene frequency was higher than in healthy ones,
and more than half of patients suffering from pyelonephritis
(52.7 %) were carriers of the heterozygous C/T variant of
this gene polymorphic region [33,34].

Chronic hepatitis C patients with the homozygous
T/T genotype (C-589T) of the IL-4 gene showed more
pronounced fibrous changes in the liver than the homo-
zygous C/C genotype carriers (P < 0.01) [35]. In patients
with ischemic heart disease and coronary atherosclerosis,
the C589T frequencies of the IL-4 genotype (P = 0.04;
OR =4.09) and 589T alleles (P = 0.04; OR = 2.45) were
statistically significantly increased [36].
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Scientists also took into account the possible risk of
developing oncopathology associated with IL-4 genotypes
and different sensitivity to chemotherapy for malignant
tumors of the female reproductive organs, as well as for
breast cancer [37,38].

Comparison of our study results with scientific literature
data has proved different effects of the studied mutations of
the IL-4 gene on the peculiar features of associative prog-
nostic links with various diseases, which in the long term
justifies the need for further research in this area.

Conclusions

1. The polymorphism of the interleukin-4 gene C-589T,
rs2243250) has been investigated for the first time in chil-
dren with respiratory forms of allergy (bronchial asthma and
allergic rhinitis) and with isolated or allergic rhinitis-induced
comorbid malocclusion living in the city of Zaporizhzhia.

2. The C/C - C/T — TIT genotype frequencies have
been calculated in children: with bronchial asthma
69.66 % — 22.47 % - 7.87 %; with allergic rhinitis —
58.06 % — 38.71 % — 3.23 %,; allergic rhinitis with distal
occlusion — 62.96 % — 29.63 % — 7.40 % of the examined
cases, which were matched their frequency in European
and South Asian populations.

3. The C/C - C/T-T/T genotypes in children with maloc-
clusion had the following distribution: 34.78 % — 60.87 % —
4.35 % of the examined cases, and the heterozygous C/T
genotype prevalence indicated the presence of genetic
features of distal occlusion phenotype formation.

4. The inheritance models analysis showed that the C/C
genotype of the interleukin-4 gene (C-589T, rs2243250)
was associated with bronchial asthma (OR = 4.31; 95 %
Cl=1.63-11.36; P =0.002) and allergic rhinitis (OR = 4.32:
95 % Cl =1.04-7.81; P = 0.04) in comparison with the fact
that the C/T + T/T genotype indicated a predisposition to
malocclusion development.

Prospects for further researches. In the future, we
will focus on the analysis of presented genotypes frequency
depending on the severity, stage, clinical and laboratory
features of these diseases course.
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BA s characterized by more severe course, worse response to standard therapy in obese patients, therefore asthma with obesity
is considered not just as comorbidity but as a distinct BA phenotype.

Aim. To study the lung ventilation impairment in asthma patients with obesity using capnometry. The tasks are to study parameters
of lung ventilation in asthma patients and healthy persons and to compare these parameters in asthma patients depending on
the presence of obesity.

Materials and methods. The study involved 60 participants (29 men and 31 women) aged 24 to 74 years, the mean age was
52.3 + 2.7 years, including 30 patients with asthma and 30 healthy subjects. For all participants, body plethysmography and
capnometry were performed.

Results. The respiratory minute volume and alveolar ventilation volume were higher in asthma patients with obesity, and the volume
of dead space ventilation and its fraction in the tidal volume were not substantially different among the groups of patients with
BA. Specifically in relation to the gas exchange parameters, it was found that in obese asthmatics, the end-tidal carbon dioxide
pressure was significantly increased — 4.8 + 0.1 kPa compared with non-obese patients 4.3 + 0.1 kPa, P < 0.05. The end-tidal
oxygen concentration was significantly decreased — 15.3 + 0.2 % compared to normal weight patients 16.0 £ 0.2 %, P < 0.05.

Conclusions. Asthma patients with obesity have characteristics that include reduced total lung capacity, inspiratory capacity
and forced vital capacity with a higher degree of airways obstruction. These changes lead to lung ventilation impairment with
a tendency to carbon dioxide retention, which may be an unfavorable factor for the process of gas exchange with increased
oxygen demands for the entire organism in obesity.

MopywweHHA AereHeBoi BEHTUAALLi y XBOPUX HA OPOHXiaAbHY acTMy 3 0XKMUPIHHAM

10. I. ®ewwerko, I. A. TymeHtok, M. |. TymeHtok, C. B. 3aikos, 0. M. Pekanoga, C. I. Onimax

[ns 6poHxianbHoi acTMm (BA), LLO PO3BUBAETLCS HA TTi OXMPIHHS, NPUTaMaHHi TSHK4MIA Nepebir, 3HVKEHHS BIANOBIZI HA CTaHAAPTHY
Tepanito. Take NoegHaHHS PO3rMALA0Tb 9K OKPeMUii (heHOTUN 3aXBOPIOBAHHS.

MeTa po60TH — BUBYMTY NOPYLLEHHS TErEHEBOT BEHTUMNSALLT Y XBOPUX HA aCTMy 3 OXMPIHHAM 3a JONOMOrOK METOAMKM KarHO-
MeTpii. 3aBAaHHs AOCTIMKEHHS NONSrant y BUBYEHHI NapameTpiB NereHeBol BEHTUNALi y XBOPWX Ha acTMy Ta 340POBKX 0CiD i
MOPIBHSHHI NapaMeTpiB NereHeBoi BEHTUNSLLIT Y XBOPUX HA aCcTMY 3aNneXHO Bif HASIBHOCTI OXMPIHHS.

Marepianu Ta meTogum. Y gocnigkeHHi B3anm yyactb 60 oci6 (29 vonosikis i 31 xiHka) BikoM Big 24 [0 74 pokis, cepe Hux — 30
xBopux Ha BA i 30 3gopoBux oci6, skum BukoHanu Goginnetnamorpadito Ta KanHOMETPItO.

PesynkraTi. Y XBOpKX Ha acTMy 3 OXUPIHHAM BU3HaYatoThb GinbLui 06'eM XBUMMHHOI BEHTUNALLT Ta 06'€M anbBeonspHOi BEHTU-
nALii NOpiBHAHO 3 XBOpUMM Ha BA 6e3 oXupiHHS. Mpn OXMpIHHI BIpOriaHO 36iNbLUYETLCA NapLianbHUA TUCK BYTNEKUCIONO rasy B
KiHUi Buauxy (4,8 + 0,1 klMa) nopiBHsHO 3 navieHTamu 6e3 oxupinHs (4,3 £ 0,1 kMa), p < 0,05. BctaHoBMNM BipOrigHE 3MEHLLEHHS
(hpaKLifHOT KOHLEHTPaLi KMCHIO B KiHUi BUamxy 80 15,3 + 0,2 % npu oxmpiHHi nopiHsHO 3 16,0 + 0,2 % y XBOpMX Ha acTmy 3
HopManbHOK Macoto Tina, p < 0,05.

BucHoBku. [Ins XBOpKX Ha BPOHXianbHy acTMy 3 OKUPIHHAM NpUTaMaHHi 3HWKEHHS! 3aranbHOi EMHOCTI NereHb, EMHOCTI BAUXY
Ta XWUTTEBOI EMHOCTI JIereHb, a TakoX 3HAYHO BUPaXeHW CTyniHb 0BCTPYKLIT AnxanbHux winsxis. Lii aMiHu npusBogaTe 4o
NOPYLLEHHS NereHeBol BEHTUNALT 3 TEHAEHLIEI0 4O 3aTPUMKM BYTTIEKUCNOTY B OPraHiaMi, LLO CYXWUTb HECTIPUATIIMBUM TSIOM
(yHKUiOHYBaHHSA ra3000MiHy B yMOBaXx MiABWLLEHOI 3aranbHOi NOTPEOK OpraHiamy B KUCHI NPy OXWPIHHI.

HapyweHua AerouHoN BEHTUAALMK Y 60AbHBIX OPOHXMAALHOW aCTMOM C 0XKMPEHHEM

10. U. dewweHko, I. A. TymeHtok, H. U. TymeHtiok, C. B. 3aiikos, E. M. PekanoBa, C. I. Onumax

BpoHxuanbHas actMa (BA) y BorbHbIX C OXMpPeHNeM XapakTepuayetcsi Gonee TsHKENbIM TEYEHUEM, CHIPKEHHBIM OTBETOM Ha
CTaHAaPTHYIO TEpaNuIo 1 paccMaTpUBAETCS Kak OTAeNbHbIA heHoTVN 3abonesanms.

Llenb pa6otbl — MU3Yy4nTb HapyLUEeHNA BEHTUNALUN Nerkux y 6OrbHBIX acTMON C OXUPEeHnem C ncnonb3oBaHMeM MeETOOUKN
KanHomeTpuu. 3apaun uccnenosaxms — U3y4nTb NapamMeTpbl BEHTUNALMM NErkMX y nalumMeHToB C acTMoii 1 3A0pPO0BbIX nopen n
CpaBHWTb NapaMeTpbl BEHTUMALUMM NErKUX Y NALMEHTOB C aCTMOW B 3aBUCUMOCTM OT HaMM4YMs OXKUPEHUS.
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Marepuansi u metogbl. B nccnegoanumn npuHsanm yyactue 60 y4acTHUKOB (29 MyxunH v 31 xeHLmHa) B Bo3pacTe oT 24 fo 74
net, cpeam Hux 30 BonbHbix BA 1 30 300pOBbIX NKL, KOTOPLIM NPOBEAEHO HoaMNNeTM3MOrpacnio U KaNHOMETPUH.

Pesynirathl. Y 60MbHbIX aCTMOW C OKUPEHNEM YCTaHOBMEHBI 60Mee BbICOKWME MUHYTHbIN 0BbeM AbIXxaHus M 06bem anbBeonspHON
BEHTUNALMM MO CpaBHEHNIO ¢ BomnbHbIMY BA 6e3 oxupeHus. Mpy 0XMpeHnn JOCTOBEPHO YBENUYMBAETCA NapLansHoe AaBneHne
yrnekucnoro rasa B koHue Bblgoxa (4,8 0,1 klMa) no cpaBHeHuto ¢ nauneHTamu 6e3 oxuperns (4,3 £ 0,1 kMa), p < 0,05. OTtme-
YEHO AOCTOBEPHOE YMEHbLLEHME (DPaKLIMOHHON KOHLIEHTPALWK KMCMNOpoAa B KOHLE Bblgoxa 4o 15,3 £ 0,2 % npu oxupeHuy no
cpaBHeHuio ¢ 16,0 £ 0,2 % y BonbHbIX aCTMOMN ¢ HOpManbHON Maccoi Tena, p < 0,05.

BbiBoabl. [Ins 6onbHbIX BA ¢ OX1peHMeM xapaKkTepHO CHUXeHWe OBLLEN eMKOCTU NMErkux, eMKOCTU BAOXa W XU3HEHHON
€MKOCTU NEerkuX, a Takke 6onee BblpaxeHHas cTeneHb 0BCTPYKUMW AbIXaTenbHbIX NyTei. JaHHble U3MEHEHUs NPUBOASAT K
HapYLLEHWIO NIETOYHOM BEHTUMALMM C TEHAEHUMEN K 3a[lepXKe YIMEKUCNOTbl B OPraHU3Me, YTO CIyXUT HEBRaronpusiTHbIM
hoHOM (pyHKLIMOHMPOBaHKS razoobmeHa npu NoBbILLEHHO 06LLen NOTPeBGHOCTM OpraHM3Ma B KUCIOPOAE NPU OXUPEHMUN.

The prevalence of both obesity and bronchial asthma (BA) is
increasing now as well as their comorbidity [1]. The problem
of asthma and obesity has been studied since 1999, when
it was found that overweight people have a higher risk of
asthma development. After 10 years, the results of more
than 50 studies worldwide have shown a higher incidence of
asthma in obese individuals. Later, a causal relationship be-
tween weight gain and asthma development was proved [2].

In GINA (Global Initiative for Asthma) guidelines,
obesity is included in the list of the risk factors and clinical
manifestations of asthma. Weight reduction in obese and
overweight patients with asthma is recommended in order
to improve lung function, symptoms and health status. BA
is characterized by more severe course, worse response
to standard therapy in obese patients, therefore asthma
with obesity is considered not just as a comorbidity but as
a distinct BA phenotype [3].

Obesity is a state of the systemic inflammatory re-
sponse, and fatty tissue is an active source of proinflam-
matory mediators (adipokines) secretion such as C-reactive
protein, tumor necrosis factor a, interleukin-6, -4, -5 and -13,
plasminogen activator inhibitor, eotaxin, vascular endothelial
growth factor, monocyte chemoattractant protein-1. Obesity
is accompanied by oxidative stress, as evidenced by the in-
crease in isoprostane-8 and other markers in both plasma
and bronchiolar alveolar lavage fluid with increasing body
mass index [4,5].

Obesity has a significant pathophysiological impact on
the respiratory system function including ventilation, respira-
tory mechanics, respiratory muscle strength and endurance,
gas exchange, control of respiration, decreasing exercise
capacity and resulting in respiratory failure [6].

Repeated episodes of airway obstruction in asthma
also lead to gas exchange disturbances especially due to
ventilation-perfusion mismatch. The presence of significant
gas exchange abnormalities along with almost normal clini-
cal and spirometric parameters in patients is the peculiarity
of asthma [7].

We study the possibilities of capnometry in evaluating
pulmonary ventilation in patients with asthma. Capnometry
is a measurement and a digital representation of the con-
centration or partial pressure of carbon dioxide in the air that
inhales or exhales the patient during the respiratory cycle.
Due to the integration of capnometers and pneumotacho-
meters in one device and the unique capnometry capability
to calculate CO -free air during exhalation as a dead space
volume and its fraction in the tidal volume, it is possible to
evaluate the effectiveness of alveolar ventilation [7].

Aim
To study the lung ventilation impairment in asthma patients
with obesity using capnometry. The tasks of the work are:
— to study parameters of lung ventilation in asthma
patients and healthy persons;
—to compare the lung ventilation parameters in asthma
patients depending on the presence of obesity.

Materials and methods

The study involved 60 participants (29 men and 31 wom-
en) aged 24 to 74 years, the mean age was 52.3 + 2.7
years including 30 patients with asthma and 30 healthy
subjects.

The inclusion criteria for asthma patients —women and
men from 18 years old, bronchial reversibility — percentage
change in baseline forced expiratory volume in the first
second (FEV1) of >12 % (or 2200 ml) after administering
short-acting 8,-agonists. Only asthma patients who had
no signs of disease exacerbation at the time of the exam-
ination participated in the study. The inclusion criteria for
healthy individuals — women and men from 18 years old
with normal respiratory function without bronchial obstruc-
tive pathology at the time of the examination. In addition,
for all participants — study protocol awareness and signed
informed consent to participate in the study, the ability
to understand and perform maneuvers of the diagnostic
procedures.

The exclusion criteria were having other than asthma
respiratory diseases, severe uncontrolled progressive
chronic diseases that can affect the examination results,
mental disorders.

The diagnosis of asthma was determined by the Order
of Ministry of Health of Ukraine No 868 from 08.10.2013
“About the approval and implementation of medical-tech-
nological documents on the standardization of medical care
for bronchial asthma” [8].

Body mass index (BMI) was calculated as body weight
in kilograms divided by height in meters squared. Obesity
was defined in subjects with BMI 30.0 kg/m? or higher.

The BA group consisted of 30 patients (11 men and 19
women) with the mean age of 57.3 £ 2.3 years and the mean
FEV, 72.3 £+ 1.8 % with both normal weight and obesity.

The group of healthy individuals consisted of 30
subjects (18 men and 12 women) with the mean age of
48.7 £ 3.7 years and the mean FEV, 100.2 + 1.5 % with
normal weight.

Pulmonary function tests and capnometry were per-
formed for all subjects.
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Pulmonary function tests (body plethysmography and
spirometry) were performed on the “Master Screen PFT”
apparatus of the “Cardinal Health” company (Germany)
according to the manufacturer's methodology. The following
parameters were studied:

— total resistance (Rtot),

— total lung capacity (TLC),

— residual volume (RV),

— RV/TLC ratio,

— intrathoracic gas volume (ITGV),

— inspiratory capacity (IC),

— forced expiratory volume in the first second (FEV.),

— forced vital capacity (FVC),

- FEV,/FVC ratio,

— maximal expiratory flow at 75 %, 50 % and 25 % of
remaining FVC (MEF,, ., MEF, ,, MEF ).

Capnometry was performed on a set for cardiorespira-
tory system examination “Oxycon Pro”, “Cardinal Health”
(Germany), the following parameters were studied:

- volume of dead space (the volume of gases in
non-perfused alveoli), ml (VD, ml),

— dead space to the tidal volume ratio % (VD%VT),

— minute ventilation (V'E, I/min),

— alveolar ventilation (VA, I/min),

- end-tidal CO, pressure, (PETCO,, kPa),

- end-tidal O, fraction (FETO,, %).

The data collection and mathematical processing
was carried out by licensed software products included in
the Microsoft Office Professional 2007 package, Russian
Academic OPEN 1 License No Level 43437596. Statistical
analysis was performed using MS Excel with descriptive
statistics (mean (M), the mean error (m)) and nonparametric
statistics (Mann—Whitney test for two independent samples)
and the level of significance (P) was determined. Statisti-

Table 1. Anthropometric data of the subjects (M

Original research

cally significant differences were estimated at p-values of
less than 0.05.

The study was agreed with the Ethics Committee
of the NIPhP NAMS, all participants were acquainted
with the study protocol and gave their written informed
consent.

Results

Data on age, body weight and BMI of study participants
are shown in Table 1.

Anthropometric data, except for BMI, of the asthma
patients did not differ from healthy subjects as healthy
subjects were not obese. Accordingly, there were statistically
significant differences only in body weight and BMI between
asthma groups due to having obesity. 11 patients from 30
asthmatics were obese.

Based on the pulmonary function test results it was
found that unlike healthy individuals, in asthma patients, all
the parameters of body plethysmography and spirometry
were abnormal, except for the TLC and IC, with the statis-
tically significant difference (Table 2).

In determining the effect of obesity on the pulmonary
function test in patients with asthma, we obtained evidence
showing that lung volumes were reduced in patients with
obesity. In particular, TLC, IC and FVC were reduced. At
the same time, the severity of bronchial obstruction was
more pronounced in obese patients compared with those
without obesity.

Capnometry was performed for all 60 participants in
the study. To solve the first task of our work, we analyzed
the capnometry results in patients with asthma and healthy
individuals. It was found that the overall pulmonary ven-
tilation parameters in patients with asthma were slightly

Indicators, units Asthma patients,
(n=30)

Age, years 573+23
Body weight, kg 79.6+3.5
BMI, kg/m? 287+1.1

Asthma patients

Asthma patients

Healthy subjects,
(n=30)

with obesity, without obesity,

(n=11) (n=19)

60.3+2.6 555+34 487137
99.0+4.2 68.3£2.5* 785+2.7
345+14 254 +0.7* 242+0.7*

*: statistically significant difference between asthma patients and healthy subjects, P < 0.05; #: statistically significant difference between asthma patients with and without obesity,

P <0.05.

Table 2. Pulmonary function test results (M

Asthma patients

Asthma patients

Healthy subjects,
(n=30)

Indicators, units Asthma patients,
(n=30)

with obesity, without obesity,

(n=11) (n=19)
Rtot, % 181.1+134 180.38 +27.4 1815+15.6 91.2+52*
TLC, % 1034+£28 96.3+3.9 107.7 £ 3.7 101.7+£28
RV, % 1287164 1219+ 134 1328+6.8 103.0+5.1*
RV/TLC, % 447114 448132 44613 325+1.7*
ITGV, % 106.7 £ 4.1 99.1+8.1 1113145 93.2+4.4*
IC, % 107.8+4.2 101.1+3.3 111.6 + 3.8* 1134135
FEV,, % 723+18 67.8+2.1 749 +2.4* 100.2 £ 1.5%
FVC, % 93.9+2.1 87.1+23 97.9+2.7* 102.4 £1.9%
FEV/FVC, % 64.4+1.6 65.1+24 64.0+22 816+1.2*
MEF ., % 523+35 521741 524+41 92.0+3.2*
MEF ;, % 318121 30.3£3.3 327128 88.7 + 3.6*
MEF ., % 225+19 239+33 216+23 68.4 £5.9*

*: statistically significant difference between asthma patients and healthy subjects, P < 0.01; #: statistically significant difference between asthma patients with and without obesity,

P <0.05.
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Table 3. Capnometry results (M

Asthma patients Healthy subjects,
without obesity, (n=30)
(n=19)

Indicators, units Asthma patients, Asthma patients
(n=30) with obesity,
(n=11)

V’E, L/min 10.7+£04 1.5+0.8 10.3+04 106+0.3
VD, ml 189+8 210.9+15.0 199.1£11.9 18148
VD%VT 27413 27418 29.3+1.6 27112
VA, L/min 78106 82105 74+04 79£02
PETCO,, kPa 45+0.17 48101 43+£0.1% 4601
FETO,, % 15.7£0.1 153102 16.0+0.2¢ 155+0.1

*: statistically significant difference between asthma patients and healthy subjects, P < 0.01;#: statistically significant difference between asthma patients with and without obesity,

P <0.05.
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different from those in healthy individuals. Thus, the average
value of V¢E was 10.6 £ 0.3 I/min in healthy individuals and
10.7 £ 0.4 I/min in asthma patients (Table 3). As for the VD, it
was, on average, higher in patients with asthma— 189 £ 8 ml
compared with healthy individuals — 181 + 8 ml, but without
statistically significant difference between groups. VD%VT
was also higher in asthma patients 27.4 + 1.3 % than
in healthy persons 27.1 £ 1.2 %, but without statistical
significance.

In resolving the second task of our work, it was found
that the indicators of V'E and VA were higher in patients with
obesity, while VD and VD%VT were not substantially differ-
ent among the groups of patients with BA (table 3). Spe-
cifically in relation to the gas exchange parameters, it was
found that in obese asthmatics, the indicators of PETCO,
were significantly increased — 4.8 + 0.1 kPa compared with
non-obese patients 4.3 = 0.1 kPa, p <0,05, but the indica-
tors of FETO, were significantly decreased - 15.3+ 0.2 %
compared to normal weight patients 16.0 + 0.2 %,
P <0.05.

Discussion

The obtained results of the pulmonary function tests
correspond to the generally accepted data that in obesity,
the TLC decreases due to an increased pressure in the ab-
dominal cavity impeding the normal diaphragm excursion.
Another TLC reduction mechanism is an excessive fat
deposition in the thoracic cavity, which reduces the space
for complete lung expansion during inhalation. The same
mechanism is suggested for the decrease in IC [9]. In our
study, a more pronounced bronchial obstruction was in
obese asthmatics with FEV, 67.8 + 2.1 % compared to
those without obesity 74.9 £ 2.4 %, P < 0.05 that can be
explained by a higher degree of bronchial hyperreactivity
in BA-obesity phenotype [10]. The literature indicates that
even obese non-asthmatics may have a significant airway
obstruction due to small airway collapse when lung volume
is reduced [11].

A similar mechanism underlies a higher PETCO, in
obesity. An accumulation of carbon dioxide in the alveolar
space is associated with inadequate ventilation through
mechanisms of lung volumes reduction, inhibition of
neural respiratory drive, respiratory muscle weakness
and ventilation-perfusion mismatch [12]. Given the fact
that carbon dioxide easily dissolves in blood and pen-
etrates biological membranes, the value of PETCO, in
the ideal pulmonary diffusing capacity should correspond
to the partial pressure of carbon dioxide in arterial blood

[13]. Although the level of PETCO, in the examined pa-
tients 4.8 + 0.1 kPa did not exceed the normal values for
this indicator (4.0-5.7 kPa) [14], but it was significantly
higher than that in patients without obesity — 4.3 + 0.1
kPa, P < 0.05, indicating the compromised processes
of pulmonary ventilation with a tendency to accumulate
carbon dioxide in these patients.

Regarding the FETO,, it can be calculated from inspired
atmospheric oxygen concentration of 20.85 % and expired
oxygen concentration of 16.0 % by a non-obese asthma
patient, so oxygen absorbance from the atmosphere is
4.85 %. Similarly, we assume that if expired oxygen con-
centration is 15.3 % in obese asthmatics, that is oxygen
absorbance is 5.55 %, which is 14 % higher compared to
patients without obesity.

According to the literature data, body weight gain
causes an increased total oxygen demand. The research
results show that oxygen consumption in obese patients at
restis 25 % higher than in patients with normal body weight.
Metabolism in overweight individuals requires higher lung
ventilation both for oxygen supply to tissues and carbon
dioxide elimination [11]. In our study, oxygen consump-
tion in obese patients was not as high as in the sources
mentioned. We explain this difference by the fact that in
our case, asthma patients with bronchial obstruction were
studied rather than obese non-asthmatics.

Despite the lack of pharmacological strategies for a
specific treatment of obese asthmatics, weight loss stra-
tegies have been thoroughly investigated and shown to be
effective in improving respiratory health in these patients
[15]. Thus, obesity is a current problem of clinical practice
which significantly disrupts overall health of patients and
complicates the course of BA, in particular [16].

Conclusions

1. Asthma patients with obesity have characteristics
thatinclude reduced total lung capacity, inspiratory capacity
and forced vital capacity with a higher degree of airways
obstruction.

2. These changes lead to lung ventilation impairment
with a tendency to carbon dioxide retention, which may
be an unfavorable factor for the process of gas exchange
with increased oxygen demands for the entire organism
in obesity.

Prospects for further research. Capnometry diag-
nostics criteria development for non-invasive hypercapnia
detection in obese asthma patients for initial assessment
prior to therapy and control evaluation of treatment efficacy.

3anopoxckuii MeguumHekuin xypHan. Tom 21, Ne 6(117), Hosbpb — aekabpb 2019 .
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IMYHOAOTiIUHi MOXXAUBOCTI AiarHOCTUKU Ta NPOrHO3YBaHHA PO3BUTKY
acenTUYHMX Ta iHGiKOBaHUX MiCLLEEBUX YCKAAAHEHD FOCTPOro NaHKpeaTuTy

B. . Aecatepuk*EF A, B. ManbueB>*, M. C. Kpukyn'2° B. B. LlanoBantok**°,
M. M. WkypalP

*A3 «AHINponeTpoBCbKa MeAnUHa akaaemia MO3 Ykpainu», M. AHINPo, 2HaLlioHaAbHUIA MeAUUHUI yHiBepeuTeT iMeHi 0. 0. BoromonabLig, M. Kuis,

YkpaiHa.

A - KOHUEnNLiA Ta AU3arH AOCAIAKEHHS; B - 36ip aaHux; C - aHani3 Ta iHTepnpeTauisn AaHux; D - HanucaHHs cTatTi; E - peparyBaHHa cTaTTi;

F - octatouHe 3aTBEPAXEHHS CTaTTi

MeTa po60oTn — 0BrpyHTYyBaTU MOXIMUBICTL JiarHOCTUKW Ta MPOTHO3yBaHHS acenTUYHMX, iHGIKOBAHMX MICLEBUX YCKNaHEHb
TOCTPOro NaHKpeaTuTy LLMSXOM BU3HAYEHHS PiBHS iMyHOrobyniHiB knacy G.

Marepianu Ta metogu. O6cTexunm 30 nauieHTiB i3 rocTpM NaHkpeaTUToM (HabpsikoBa Ta HEKPOTUYHA hopMu). [pyny KOHTPOS0
YTBOPUIM NaLieHTH, rocniTaniaoBaHi Ans 3aiNCHEHHs NNaHOBOMO OMepaTMBHOMO BTPYYaHHS 3 MPUBOAY NaxoBOi KUK, BapUKO3HOT
XBOpobm Ta ¢ibpoageHoMn Mono4Hoi 3anosu (n = 10). JlabopaTopHi Ta iMyHONOriYHi SOCHIMKEHHS BUKOHYBamM TPWYi: Npu Haa-
XO[KeHHi, Ha 7 Ta 14 noby. 3giricHnnu imyHodepmeHTHMI aHania cybknacis IgG (G1, G2, G3, G4) B OCHOBHIN rpyni AOCTIMKEHHS.

Pesynsratu. MegiaHa BWXMBAHOCTI, LIO XapakTepuaye MOMEHT Yacy, 40 SKOro JOXMBAE NOMOBMHA XBOpUX 6e3 ycknagHeHb,
CTaHoBMTb cepeq ycix obeTexennx 12 aHis (95 % [l 2,0-28,0). Mpy aediunTi iMyHOrnobyniHiB Lien Yac 3MEHLLYETLCS Ta CTaHo-
BUTb MPW 3HWKEHHI piBHs 3aranbHoro IgG 10 aHis (95 % Al 10,0-71,0). 3icTaBnsitoum rpynu 3i 3HKEHUM PiBHEM iMyHOTOBYNiHIB
MOPIBHSIHO 3 HOPMarbHUMM NOKA3HUKaMW, Taka TEeHAEHL|St NPOCTEXYETbCS N15 YCiX CyOKnacis, a CTaTUCTUYHO 3HAYYLLY Pi3HULIO
MiX HUMK BCTaHOBWM 3a |gG4. Busisunu siporigre (p = 0,049) posxomxeHHs kpusux KannaHa—Meiiepa B 6ik 3MEHLLEHHS B~
BaHHs 6e3 yCKnagHeHb Y nauieHTiB i3 H13bkuM piBHeM IgG4 (MepiaHa BwkvBaHocTi — 2,0 Hi, 95 %[l 1,0-17,0) nopiHsHO 3 oro
HopMarbHUM i Bucokum pisHamu (Me = 28,0; 95 % [l 10,0-71,0).

BwxuBaHicTb 6€3 ycknaaHeHb 0BCTEXEHNX XBOPUX CTAaTUCTUHHO 3HAYYLLO NiABMLLYETLCS 33 YMOBY 30iNbLUEHHS 3ararnbHoro PiBHS
imyHornobynitis: BP = 0,91 (95 % [l 0,11-0,98). IMoBipHicTb OTpUMAaTV ycknagHeHHs nif Yac Ta nicns rocnitanisallii 415 XBoporo
Ha IT] MeHLa npu nigBULLEHHI HanWbinbLLo Mipoto piBHs IgG4: BP = 0,02 (95 % [l 0,001-0,650). OTxe, 4iM BULLWIA piBEHD
iMyHOTOBYNIHIB Y XBOPWX, TUM MEHLLIMI PU3MK OTPUMATI YCKNaaHEHHS!. MaLieHT 3 Hu3bkum piBHeM IgG4 matoTb GinbLue LwaHciB
PO3BUTKY YCKMaAHEHb, HiX NaLiEHTV 3 HOPManbHUM YK NiasuLLeHM piBHem IgG4. TobTo pieHb cybknacy IgG4 moxHa BBaxatut
LiarHOCTUYHWM KpUTepieM PO3BUTKY YCKMaZAHEHb i pO3rnsaaTh Sk O4VH i3 NPEAVKTOPIB iX BUHUKHEHHS.

BucHoBku. BusHayeHHs 1gG y anHamiui y xBopux Ha IT1 fae HOBi MOXIMBOCTI AN NMPOTrHO3yBaHHS PO3BUTKY MiCLIEBUX
ycknagHeHb [T1. PiBeHb IgG4 moxe OyTi 4oOaTKOBUM AiarHOCTUYHUM KpUTEPIEM PO3BUTKY MICLIEBUX YCKnaaHeHb 1.

MMMyHOI\OFWleCKMe BO3MOXXHOCTU AUATHOCTUKHU U NPOrHO3UPOBaAHUA Pa3BUTUA
acenTMyecKUX U MUHPULUPOBAHHBIX MECTHBIX OCAOXKHEHUH 0CTpPOro naHkpeaTuta

B. U. Aecatepuk, A. B. Manbues, M. C. KpukyH, B. B. LLlanosantok, M. H. LLkypa

Lenb paﬁOTbI — 060CHOBaTb BO3MOXHOCTb [AMArHOCTUKN 1 NPOrHO3MPOBaHUA acenTU4eckux n I/IH¢)I/ILWIpOBaHHbIX MECTHbIX
OCIIOXXHEHMI OCTPOro naHkpeaTuTa nytem onpeneneHna ypoBHA VIMMyHOITIOGyJ'IVIHOB knacca G.

Matepuansi n metoabl. ObcnegoBany 30 MaLMEHTOB C OCTPbIM MaHKPEATUTOM (OTEYHas W HekpoTudeckast copmbl). Mpynny
KOHTPONS COCTABMIM NaLMEHTbI, FOCMUTANN3UPOBaHHbIE AN NPOBEAEHNS NIaHOBOMO ONepaTBHONO BMELLATENLCTBA N0 NOBOAY
MaxoBOW rpbiKK, BApUKO3HOM GonesHn 1 prnbpoageHoMbl MoroyHom xenesbl (n = 10). JlabopaTtopHble 1 MMYHOMOrnyeckue uc-
CreaoBaHUs MPOBOAMMM TPYXKABI: MPW NOCTYNNEHUU, Ha 7 1 Ha 14 cyTku. MpoBeaeH MMMYHO(EPMEHTHBIA aHanu3 cybknaccos
IgG (G1, G2, G3, G4) B 0CHOBHOW rpynmne 1ccneaoBaHus.

Pesynitathbl. MeayaHa BbhxvBaemMocTi 63 0CoXHEHUI cpeam Bcex obcnenoBaHHbIX coctasnsiet 12 aHen (95 % AW 2,0-28,0).
[Mpu AedprumrTe UMMYHOTNOBYNMHOB 3TO BPEMS YMEHBLLIAETCA 1 COCTABMSET NPU CHXKEHWUW ypoBHs obLuero IgG 10 aHeit (95 % AW
10,0-71,0). Mpw cpaBHEHMM rPyNN C NOHMKEHHBIM YPOBHEM UMMYHOTIOBYNMHOB MO CPABHEHMIO C HOPManbHbIMK NoKasaTensmu
Takas TeHAEHLMS NPOCNEXNBAETCA 115 BCEX CYDKIACCOB, a CTATUCTUYECKN 3HAUMMOE pasrninime MeXay HAMM YCTaHOBMIEHO MO
IgG4. OtmeveHo gocToBepHoe (p = 0,049) pacxoxaeHnue kpyebix KannaHa—Meiiepa B CTOPOHY YMeHbLUEHWS BbhkBaeMocTy 6e3
OCTOXHEHMIN Y NaLMeHTOB C HU3KUM ypoBHEM |gG4 (MeamaHa BebxueaemocTn — 2,0 aHs, 95 % W 1,0-17,0) no cpaBHeHMio ¢ ero
HopMarbHbIM 1 BbICOKM ypoBHeM (Me = 28,0; 95 % OV 10,0-71,0).

BbikuBaeMocTb 6e3 ocnoxHeHuin 0bcnenoBaHHbIX GOMbHbIX CTATUCTUYECKW 3HAYMMO MOBBLILLAETCS MPU YBENUYeHU 06LLEero
ypoBHS uMMyHornobynuHos: OP = 0,91 (95 % [ 0,11-0,98). BeposTHOCTb NOMY4MUTH OCAIOXHEHUS NPY W NOCTIE rocnuTanuaaumm
ans 6onbHoro Ol MeHbLLEe NPy NOBbILLIEHUN B Hanbonbluei cteneHun ypoeHs 1gG4: OP = 0,02 (95 % AW 0,001-0,650). Cnego-
BaTemnbHO, YEM BbILLE YPOBEHb UMMYHOIMOOYNMHOB Y BOMbHbIX, TEM MEHbLLE PUCK OCTIOKHEHUIA. MaLmMeHTbl C HU3KUM YPOBHEM
IgG4 nmetoT 6orbLLe LLIAHCOB Pa3BUTHSI OCTIOXKHEHWIA, YEM MaLMEHTbI C HOPMasbHBIM UMK MOBbILLEHHLIM YpoBHeM IgG4. To ecTb
ypoBeHb cybknacca IgG4 MOXHO CYMTaTh AMarHOCTUHECKUM KpUTEPUEM Pa3BUTIS OCAIOKHEHUIA N paccMaTpyBaTh Kak OauH U3
NPEOUKTOPOB X BO3HUKHOBEHWS.
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BriBogbl. Onpepnenerve IgG B anHamuke y 6onbHbIX O npefocTaBnsier HoBble BO3MOXHOCTY [Ns MPOrHO3MPOBaHUs pas-
BUTUS MECTHBIX OCTNOKHEHWI OT. YpoBeHb IgG4 MOXKET CryKnTb JONONHUTENbHBLIM AMArHOCTUYECKUM KpUTEPUEM Pa3BUTUS
MECTHbIX 0CroxHeHun Orl.

Immunological possibilities of diagnostics and prognosis of aseptic and infected local
complications of acute pancreatitis development

V. I. Desiateryk, D. V. Maltsev, M. S. Krykun, V. V. Shapovaliuk, M. M. Shkura

The aim. To substantiate the possibility of diagnosis and prediction of aseptic and infected local complications of acute pancreatitis
(AP) by determining the level of immunoglobulins of class G.

Materials and methods. 30 patients with AP (oedematous and necrotic form) were examined. The control group consisted of
patients scheduled for inguinal hernia, varicose vein and breast fibroadenoma surgery (n = 10). Laboratory and immunological
studies were carried out three times: the 1st study — upon admission; the 2nd — on the 7th day; the 3 — on the 14th day. An enzyme-
linked immunoglobulin analysis of IgG subclasses (G1, G2, G3, G4) was performed in the main study group.

Results. Median survival time is 12 days (95 % Cl 2.0-28.0) among all examined patients. This time decreases inimmunoglobulins
deficiency and is 10 days (95 % CI 10.0-71.0) in total IgG level decrease. When comparing groups with a lower level of
immunoglobulins and normal, this trend is reflected in all subclasses, and a statistically significant difference between them is
detected for IgG4. There is a significant difference (p = 0.049) in Kaplan-Mayer’s curves in terms of reducing survival without
complications in patients with low IgG4 level (median survival 2.0 days, 95 % CI 1.0-17.0) compared to normal and high its level
(Me =28.0; 95 % CI 10.0-7.0).

Survival without complications of the examined patients increases statistically significantly with an increase in the total level of
immunoglobulins — RR = 0.91 (95 % CI 0.11-0.98). The probability of complication in and after hospitalization for a patient with GP
is lower with the most increase in IgG4 — RR = 0.02 (95 % CI 0.001-0.650). Consequently, the higher level of immunoglobulins
in patients, the less the risk of getting complications. Patients with low IgG4 level are more likely to develop complications than
patients with normal or elevated IgG4 level. That is, the level of subclass IgG4 can be considered as a diagnostic criterion of
complications development and one of their occurrence predictors.

Conclusions. Definition of IgG dynamics in patients with AP provides new opportunities for predicting the development of local
complications of AP. The level of IgG4 may serve as an additional diagnostic criterion for the local AP complications development.

FocTpuin navkpeaTuT (M) — Baxke iMyHo3ananbHe
3aXBOPIOBAHHS, L0 MOXE 3yMOBWUTU KPUTUYHUIA CTaH
nalieHTa Ta cTaTi npuumnHo cmepTi. OCHOBHUMM CTpaTe-
MMV KOHCEPBATMBHOTO NiKyBaHHS rOCTPOrO NaHKpeaTuTy
€ aHTUhepMeHTHa Ta NpoTu3ananbsHa Tepanis. Ha paHHix
CcTagisx iMyHHUI aucbanaHc NposiBNSETLCA HAZAMULLKOBOK
npo3ananbHOK BiAMOBIAAK, ane Aeski Nikapi BBaXAKTb
3a [JouinbHe npuaHayaT iMyHOMOZymnBanbHy Teparnito
npu Baxkomy [T1, ane KOHCEHCYC y LUbOMY MUTaHHI He
pocarnyTui [1].

IMyHornoByniHoTepanis B pesynsraTi BUPasHoro iMyHo-
MOZYMtOBaNLHOTO Ta NPOTU3anansHoro BMMBIB Moxe yTu
eeKTUBHOIO Ta 6e3MNeYHOL0 NiKyBanbHOK CTpaTerieo npu
rOCTPOMY MaHKpeaTuTi, ofHaK HeobXiaHI AOAATKOBI paLjio-
HanbHO CaHoBaHi KIiHiYHI AOCTIXEHHS B LIbOMY HaMpsiMi.
Ockinbku cepen nauieHTis i3 1 € Ti, xTo Bignosigae i xTo
He BinoBigae Ha Tepanito iMyHornobyniHamu, akTyanbHUM
€ noLuyk 6iomapkepis, 3a JONOMOrOK SiKUX MoXHa 6yro 6 3
BWCOKOH TOYHICTIO CNPOrHO3YBaTH Yy TNMBICTb [0 iMyHOTe-
paneBTUYHOTO areHTa B KOXXHOMY BUMaZKy. TOMy AOLiNbHe
3MiICHEHHS BiANOBIAHOTO KNiHIYHOMO Ta iMYHOMOMYHOro
[OCTIKEHHS 3 BUBYEHHSI AMHAMIKW cybKknacoBoro cknagy
IgG y nauieHTiB i3 roCTpUM NaHkpeaTuToM Y pisHi hasu
MaTororiYHOro NpoLecy.

PoapisHsitots 4 cybknacu IgG, siki nosHavatoTs apab-
ChKUMU Lcbpamn B NOPSAKY 3MEHLLEHHS iXHBOTO BMICTY
B cuposartui kposi (IgG1, 1gG2, 1gG3, 1gG4). Cybknacu
PIBHATBLCS CTPYKTYPOI KOHCTAHTHUX JiNSHOK, CneuudivHi-
CTH0 10 @HTUrEHIB | (DYHKLIIOHANBHO aKTUBHICTIO [2]. AKLLO
TOBOPWTY NPO NOCHIAOBHICTb CUHTE3Y PidHMX Cybknacis IgG
nif Yac rocTpoi iIMyHHOT BiAMOBIA, TO, 3riAHO 3 OCTaHHLOK
mogennto (3anponoHosaHa A. M. Collins, K. J. L. Jackson),

NPV HaAXOMKEHHI aHTUreHa cnoyatky BUMpPoOONnsThHEA
Hu3bkoadiHHi IgE Ta 1gG3, wWo € cknapoBUMK HeraHoi
iMyHHOI BiZnNoBIZi, NoTiM — BUcokoadiHHi IgG1 Ta 1gG2,
KOTpi 3abe3nevyroTb KMipeHc CepeaoBULL Bif aHTUreHa,
0fOHaK (hyHKLIOHYHOTb Y NEBHI ONO3WLLIT OAWH A0 OHOTO, i
3peLwToto — IgG4, Lo HapoLLyHOTb cneumndidHICTb BiANOBIA
1 peanisytoTb edpekT GrokyBaHHs LLOAO Npo3anarnbHoi ak-
TUBHOCTI iHLLIMX iMyHOrnobyniHie. IgG1 Ta IgG2 nposiensioTs
MeBHWIA aHTaroHi3M OfIMH 0 OIHOTO, pPa3oM 3a6e3neyyroumn
LinicHy iMyHHY BiAnoBigb Y nepiog poanarty rocTporo iHgek-
uinHoro npouiecy. Akwo IgG1 onocepenkosyoTb NEPEBaXHO
npo3anarbHy BiAnoBifb BHACNIAOK aKTMBALli OncoHodaro-
LIMTO3Y Ta CUCTEMM KOMMIIEMEHTY 3@ KIMaCUYHMM LLIISIXOM,
10 1gG2 3pifcHIOTL aHTU3ananbHuiA, BrokyBanbHNI
edeKT, OCKinbk1, HeWTpanisyoun po3nisHaHW aHTUrEH,
He 3any4aroTb YUHHVKW NPUPOMKEHOTO IMYHITETY. 3 iHLLOrO
60Ky, KniHIYHE OLHIOBAHHS MexaHi3My iMyHHOI BianoBifi
MOXe [OMOMOITW B PO3yMiHHI Ta po3pobrneHHi edekTyB-
HOi NnikyBanbHoi TakTuky M1 [3,4], Wwo 6a3yBaTumMeThbCs Ha
CBOEYaCHiIi AiarHOCTHLL, NPOrHO3yBaHHi MOro yCknaaHeHb.

MeTa po6oTtu

OBrpyHTYBaT MOXIMBICTb AiarHOCTUKMW, MPOrHO3yBaHHS
acenTUYHUX Ta iHIKOBaHUX MiCLIEBUX YCKNaAHEHb FOCTPOMO
MaHKPEATUTY LUMSIXOM BU3HAYEHHS! PiBHS iMyHOrOBymiHiB
knacy G.

Martepianu i MeToAU AOCAIAKEHHA

B ymoBax MiCbKoro crneLiianiaoBaHoro BiaainieHHs 3 MikyBaH-
Hsi rocTporo naHkpeatuty «Micbka kniHiuHa nikapHs Ne 8»
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i «Micbka kniHiuHa nikapHs Ne 2» M. Kpusoro Pory, siki €
KniHiyHMMK Basamn kadpeppu Xipyprii, TpaBmatonorii Ta
opronegii hakynsTeTy nicnsgunnomHoi ocsiti A3 «AHinpo-
neTpoBcbka MeauyHa akagemis MO3 Ykpaitu», o6cTexmnm
30 naujieHTiB i3 rocTpUM naHkpeaTUToM (HabpsikoBa Ta He-
KpOTU4Ha dhopmu). [pyny KOHTPOITHO YTBOPWAM NaLEHTH, SKi
rocnitaniaoBaHi 4ns 3ainCHeHHs NIaHOBOTO ONepaTMBHOM
BTPYYaHHS 3 NPUBOAY MaxoBOI KM, BAPHUKO3HOT XBOPOOM
Ta hibpoageHomu MonoyHoi 3anosm (n = 10).

JlabopatopHi Ta imyHomnori4Hi fOCTIIKEHHS BUKOHYBa-
NV TPUMYi: Nif Yac HaaxomkeHHs:, Ha 7, 14 poby.

3giricHunmn imyHodbepmMeHTHWIA aHanis cybknacie IgG
(G1, G2, G3, G4) B ocHoBHii rpyni focnimkeHHs. Bumipto-
BaHHS1 CUPOBATKOBOI KOHLIEHTpaLlii cybknacis IgG 3gificHio-
Banu 3a JOMOMOror TBepAodhasHoro iMyHohePMEHTHOTO
aHanisy (BupobHuk peaktusiB — Thermo Fisher Scientific
Inc., USA) B ymoBax nabopatopii IHCTUTYTY iMmyHonorii Ta
aneprororii HaLioHansHOro MeAUYHOIo YHIBEPCUTETY iMEHi
0. O. boromonbugs.

AHani3 Ha 0gHOPIAHICTb OCHOBHOI Ta KOHTPOMBHOI rpyn
rnokasas, LLO Mif Yac Noginy XBOPVX Ha rpyni 3anexHo Bif
BiKy Ta CTaTi 3HauyLLuX BigmiHHOCTeln He 6yno (p > 0,05).
Lle Bkasye Ha KOPEKTHICTb IXHBOTO 3iCTABMNEHHS Ta MOXITN-
BICTb MOPIBHSHHSA 151 BUSIBNIEHHS PO3DiXXHOCTE 33 iHLLIMMK
napameTpamu.

MeToaom ouiHoBaHHS BKMBAHOCTI 6€3 yCKnagHeHb
BVBYaNIM 3aKOHOMIPHOCTi MOSIBU HECNPUATAMBUX MOAIN
npotsrom vacy (60 ai6) B obecTexernx xsopux. Hecnpusr-
TNVBVIMM MOAISIMI BBXanM yCKnagHeHHs NikyBaHHS — nicns-
onepaLiiHe HarHoeHHs! paHu. [104aTKOBOK TOUKOHO BIfSTIKY
obpanw gaty rocnitanisadii, KiHLEBOK — AaTy BUSIBNIEHHS
B NaLieHTa ycknagHeHHs (HeLeH3ypoBaHi faHi) abo pary
0CTaHHbOI iHthopmaLi Npo Te, Wo BiH nepebysas nif cno-
CTepeXeHHsAM — AaTy BUNUCKM (LieH3ypoBaHi AaHi). Yacom
OdiKyBaHHS BBaXKanu nepiof Big novaTky AOCMIMKEHHS A0
MigCYMKOBOI Nogji (yCKnaaHeHHs).

AHani3 BykoHanu 3 nobyaoBOK KPUBMX BUXKMBAHOCTI
3a npouenypoto Kannana—Meliepa, WO xapakTepuayoTb
iIMOBIPHICTb NEPEXUTI NEBHUIA MOMEHT Yacy MiCrs HaCTaHHs
no4aTKkoBOI Nogii. [N xapakTepucTUKn CepeaHbOro PiBHS
MOSIBM HECTPUSATIIVBOI NOZii BUKOPUCTOBYBANN NOKa3HWK
MefiaHu BUKUBAHOCTI, KOTPUI XapakTepudye MOMEHT
yacy, o skoro goxuBae 6e3 ycknagHeHs nonosuHa (50 %)
CrocTepexyBaHoi CyKynHocTi. [1ns BU3Ha4YeHHs! BiporigHOCTi
Pi3HNL NOKa3HWKIB BUXWBAHOCTI 3aCTOCOBYBANy N0r-paHKk
TECT (norapudMiyHO paHroBaHwii TecT; log-rank test) i3
nonpaekoto €iiTca Ha 6e3nepepBHicTs [5,6].

[ns ouiHBaHHA 3HAYeHHS iMyHOrnobyniHiB Ak
(hakTopiB PO3BUTKY YCKNaAHEHb BUKOHANW perpecinHui
aHania nponopuinHux pusukis Kokca. BusHavanw BigHo-
weHHs puankie (BP, HR hazard ratio), wo npu 3HauveHHi
noHag 1 ceigyatb Npo MNiABWLLEHUA PU3NK, BENNYMHU
MEHLLE HiX 1 03Ha4atoTb 3HVKEHWNIA PU3NK MPK NiABNLLEHHI
nokasHuka [5].

KpnTnyHe 3HauYeHHs piBHS CTaTUCTUYHOI 3HAYYLLOCTI
(p) npuitmanm <5 % (p < 0,05) ans BCix BMAiB aHaniay [5,6].

CraT!CcTMYHe onpaLtoBaHHs BUKOHamNM 3a A40NOMOroH
nporpamHoro 3abesneyeHHs Statistica 6.1 (StatSoftinc.,
cepintHin Ne AGAR909E415822FA). ROC-aHania i noby-
poBy ROC-kpvBux 3AiMCHIOBaNM y NporpaMHOMY NakeTi
MedCalc Statistical Software trial version 17.4. (MedCalc
Software bvba, Ostend, Belgium; https://www.medcalc.org;
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Tabnuus 1. MegiaHu BKMBAHOCTI 4O NOSIBY YCKINaAHEHb Y XBOPUX Ha rOCTPUiA

NaHKpeaTuT 3anexHo Bif piBHS iMyHOrnobyniHiB

PiBeHb iMyHOrno6yniHiB 95 % [l mepiann | Jlor-paHk Tecr (p)

1gG1 MeHLue Hix Hopma 10,0 10,0-71,0
Hopwma Ta Ginblue 13,0 2,0-28,0
1gG2 MeHwwe Hix Hopma 13,0 2,0-58,0
Hopma Ta 6inbLue 28,0 2,0-58,0
1gG3 MetLwue Hix Hopma 13,0 2,0-58,0
Hopwma Ta Ginblue 28,0 2,0-58,0
1gG4 MeHLue Hix Hopma 2,0 1,0-17,0
Hopwma Ta 6inblue 28,0 10,0-71,0
3aranbHuil [gG  MeHLwe Hix Hopma 10,0 10,0-71,0
Hopma Ta 6inbLue 13,0 2,0-28,0

¥ =0,92
p=0,336

¥2=0,05
p=0,822

X*=0,05
p=0822

¥ =381
p=0,049

¥ =0,92
p=0,336

Cumulative Proportion Surviving (Kaplan—Meier)
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Puc. 1. KpuBi kyMynsiTUBHIX 4acTOT 30 NMOSIBY yCKNafHEHb Y XBOpuX Ha [T1 3anesxHo Big piBHs 1gG4.

2017). [loBipyi iHTepBamu ANs BiAHOCHUX BEMWYMH PO3-
paxoByBanu 3a mMeToAom Bincona 3 nonpaskoto Ha 6es-
NepepBHICTb 3a JOMOMOrO OH-TaiH KarbKynstopa, Lo
3anponoHoBaHuin noptanom Wassar Stats: Web Site for
Statistical Computation [7].

Pe3yabTati

MegiaHa BUKMBAHOCTI, WO XapakTepuaye MOMEHT Yacy,
[0 SKOro AOXMBAE NOMOBMHA XBOPUX 6€3 ycKnaaHeHsb,
CTaHOBUTb cepef ycix obctexennx 12 gnis (95 % [l
2,0-28,0). Mpwn gediuwnTi iMmyHornobyniHiB Ll yac 3mMeH-
LIYETbCS Ta CTAHOBUTL MPUW 3HKEHHI PIBHA 3aranbHOro
IgG 10 awis (95 % Al 10,0-71,0) (ma6n. 1). MNopisHIOO4M
rpynu 3i 3HKEHUM piBHEM iMyHOrMoByniHIB i3 rpynamu 3
HOPMAasbHUMM MOKa3HWUKaMM, Taky TEHAEHL|I0 BU3HAUMMN
ANs1 ycix cybKnacie, a CTaTUCTUYHO 3HAYYLLY PISHULIEO MiX
HMu BusiBuvM Ans IgG4 (puc. 7). He BctaHoBWnM BIporigHi
PO36IXHOCTI MK KPUBMMI BUKMBAHOCTI A0 YCKNaAHEHb B
0BCTexXeHNX XBOpUX 3a iHWMMK cybknacamu.

Cnoctepiranu BiporigHe (p = 0,049) po3xopxeHHs
kpuBux KannaHa—Meliepa y 6ik 3mMeHLeHHs yacy 6e3
yCKMafHeHb Yy NaLieHTiB i3 HU3bkuM piBHeM IgG4 (vegiaHa
BukmBaHocTi — 2,0 aHi, 95 % [l 1,0-17,0) nopiBHsHO 3
110ro HopmanbsHUM i Bucokum pisHem (Me = 28,0; 95 % [
10,0-71,0).
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Tabnuus 2. Pusuk iHdekuinHnx ycknagHeHb y xBopux Ha I'T1 3anexHo Big pisHs IgG
(32 perpeciiiHol0 MoZEenmo NPonopLinHMX puaukis Kokca)

e R YY"

IgG1
IgG2
IgG3
lgG4
BaranbHuit IgG

0,40 0,01-0,85 <0,001
0,38 0,11-0,89 <0,001
0,58 0,24-0,84 <0,001
0,02 0,001-0,65 <0,001
0,91 0,11-0,98 <0,001
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Ha nigcrasi gaHnx (mabn. 2) MoxHa CTBepmXyBaTh,
O PiBHI iMyHOrMoByniHiB € He3anexHUMK dhakTopamu
MPOrHO3Y BUXKMBAHOCTI XBOPKX Ha [T 6e3 ycknagHeHs (ans
BCix cybknacis piBeHb 3HauyLocTi p < 0,01).

06roBopeHHA

BigHoLueHHs pusnkis (abo piBHi pu3ukiB) — Lie NigCymKoBe
3HaYeHHs NiABULLEHOMO PU3NKY Ha KOXHY ofuHML0 abo
piBEHb 3pOCTaHHSA NMPEANKTOPHOI 3MiHHOI — iMyHOrnoby-
niHy. BuxmBaHicTb Ge3 ycknagHeHb 06CTEXEHNX XBOPUX
CTaTUCTUYHO 3HAYYLLO NiABMLLYETLCS Mif Yac 30iNbLIEHHS
3aranbHoro piHs imyHornobyniwis: BP = 0,91 (95 % [l
0,11-0,98).

IMOBIpHICTb OTpUMaTK yCKNagHEeHHs nNpu Ta nicns
rocnitanisavji 4ns xsoporo Ha [Tl MeHLa Npu NigBULLEHHI
piBHs IgG1 — BP = 0,40 (95 % 1 0,01-0,85); piBHs IgG2 —
BP=0,38 (95 % [l 0,11-0,89); piBHs IgG3 — BP=0,58 (95 %
[10,24-0,84); HaitbinbLue — piBHsA IgG4 — BP = 0,02 (95 %
[10,001-0,65). OTxe, 41M BULLMIA piBEHb iIMYHOrMOGYNIHIB
Y XBOPVX, TUM MEHLLIE PU3NK OTPUMATM YCKaZHEHHS.

MauieHTy 3 HU3bkKM piBHeM |gG4 MatoTb BinbLue LaH-
CiB PO3BUTKY YCKINaZHEHb, HiX NaLEHTV 3 HOPMarbHUM Yn
nigsuLLeHnm pisHem 1gG4. Takox y nawjieHTiB i3 HU3bKUM
piBHem 19G4 mepiaHa BikvBaHoCTi Bes ycknagHeHb cTa-
HOBUTb 2 00, a B NaLeHTIB i3 HOPManbHUM pIBHEM YK
BULLie HX HOpManbHWii piBeHb |gG4 mepiaHa BUXMBAHOCTI
6e3 ycknapHeHb ctaHoBuTb 28 Aib (p = 0,049). OTxe, piBeHb
cybknacy lgG4 moxHa BBaxaru [iarHOCTUYHUM KpUTEPIEM
PO3BUTKY YCKMaAHEHb | pO3rnAAaTv K OAMH i3 MPeAnKTOpIB
X BUHWKHEHHS].

BucHoBKH

1. BusHayerHs IgG y aunamiui y xsopux Ha M1 gae
HOBI MOXITMBOCTi ANS MPOrHO3YBaHHSA PO3BUTKY MICLIEBUX
ycknagHeHs [T1.

2. PiseHb IgG4 moxe 6yTv 4OAATKOBUM AiarHOCTUYHUM
KpUTEpiEM PO3BUTKY MICLIEBUX YCKNaaHeHb 1.
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MeTa po60oTu — BU3HAUMTM 0COBNMBOCTI TpaHCMNaHTaLji rpachTiB NpaBoi Aoni NeYiHKK Bif XXMBOTO POAMHHOIO JOHOpa 3 i 6e3
BKJTIOYEHHS 10 HUX CEPEANHHOI NEYiHKOBOI BEHMU.

Marepianu Ta meToau. AHanis goonepawinHnx, iHTpaonepawinHnX i nicnsonepauinHuxX 4aHnx 76 peuunieHTis, SKUM TpaHcnnaH-
TOBaHO NpaBy [0S0 NEYIHKM Bif, )MBOTO POAWHHOIO AOHOPA 3 Pi3HUMM TUNAMU PEKOHCTPYKLT NEYiHKOBKX BeH: rpyna 1 — nauieHTw,
SIKUM TPaHCMNAHTOBAHO NpaBy LOMH NEYHKM 3 CEPEANHHOK NEYIHKOBOK BEHOH, Fpyna 2 — PELIUMIEHTH, SKUM TPaHCMIIaHTOBAHO
npaB.y AONH0 NeviHKV 6e3 cepeanHHOT NeYiHKOBOT BeHW. [ins NOpiBHSAMNBHOMO aHanidy BUKOPUCTOBYBanNM BioXiMiuHi MOKa3HWKM KPOBi Ta
napameTpu perioHapHoi reMoanHamiki B 060X rpynax npoTsroM nepLuoro TwxHa Ta Ha 10, 14, 21, 30 goby nicns TpaHcnnaHTaLji.

Pesynkratu. Y rpyni 1 cnoctepiranu Bui 3HaveHHs QBB: 649 + 220 m/xs, 1222 + 491 mn/xs; 1264 + 372 mn/xs; 1166 +
284 mn/xs; 1016 £ 211 mn/xs; 1095 + 301 mMn/xB) — NOPIBHSHO 3 rpynoto 2: 643 + 230 mn/xs; 1127 + 385 mn/xs; 1132 + 372 mn/xB;
1030 263 mn/xs; 980 + 254 mn/xB; 922 + 293 mn/xB Ha 0, 1, 3, 5, 7, 30 Koby nicns TpaHcnnaHTawii BignosigHo (p < 0,05). JILWKna
T1a RlIna 3poctanu go Buwmx 3HayeHs y rpyni 2 (Big 0,54 m/c o 0,69 m/c i Big 0,63 m/c oo 0,69 m/c BignosigHo; p < 0,05) nopiBHsHO
3 rpynoto 1 (Big 0,58 m/c go 0,62 m/c Ta Big 0,62 m/c go 0,69 m/c BignosigHo; p < 0,05). Y nicnsonepaviHoMy nepioai piBeHb
3aranbHoro Binipy6iHy y rpyni 1 (TpaHcnnaHTaT 3 CepeanHHO NEYIHKOBOK BEHOK) BYB CYTTEBO HIKYMM, @ PiBEHb TpaHCaMiHa3
BULLWM NOPIBHSAHO 3 rpynoto 2 (p < 0,05). Y rpyni peLmnieHTiB, kUM TpaHCMNaHTyBanm npasy AOMH0 NEYIHKA 3 CEPEAVHHOI BEHOIO,
BM3HaYeHa MeHLLIa YacToTa PO3BMTKY «CUHAPOMY Manoro neviHkoBoro TpaHcnnaHtatay (17,94 % npot 27,00 % y rpyni 2; p < 0,05)

BucHoBkw. i Yac TpaHcnnaHTavii npasoi AoMi NeYiHKK HasiBHICTb CEPEAVHHOI NEYiHKOBOT BEHW Y TPaHCNaHTaTi KOPErtoe 3i
3HUXXEHHSM YacTOTU PO3BUTKY MicnsionepaLiiHnx ycknagHeHb, CMHAPOMY Marnoro nNediHKoBOro TpaHcnnaHTara. AgeksaTHui
BEHO3HUI BIATIK NPy OCTAaTHLOMY 06’€Mi TpaHCNNaHTaTa NpaBoi 40N NeYiHKM BU3HaYae (hyHKLiOHarbHY Macy TpaHcnnaHTara.

OcobeHHOCTH TPpaHCNAAHTaUUU npaBoﬁ AOAU NMEeYeHU OT XKMBOro poACTBEHHOIro AOHOpa

0.T. KoteHko, A. A. MuHUY

Lenb paGOTbI —=onpegenntb 0CoBeHHOCTH TpaHcnnaHTaumm I'pa('.bTOB npaBon 051 NevYeHn OT XKMBOro POACTBEHHOIO JOHOpa c/
663 BKIMIOYEHUS B HUX CPEAVHHON NEYEHOYHO BEHBI.

Marepuansi n metopbl. [poBeaeH aHann3 oonepaLyoHHbIX, MHTPaoMNePaLMOHHbIX U NOCMeonepaLroHHbIX AaHHbIX 76 peuyni-
€HTOB, KOTOPbIM TPAHCMAHTUPOBaHa Npasast 40N NEYEHW OT XMUBOrO JOHOPA C Pa3NMYHbIMU TUNAaMU PEKOHCTPYKLMN NeYeHOY-
HbIX BEH: rpynna 1 — naumeHTbl, KOTOPbIM TPAHCNNaHTUPOBaHa NpaBast A0MNS NeYeHN CO CPEANHHON NEYEHOYHON BEHOW; rpynna
2 — peuunueHTbl, KOTOPBIM TPaHCNNaHTUPOBaHa Npaeas A0Ns neveHn 6e3 CpearHHON NEeYEHOYHON BeHbI. [ns cpaBHUTENbHOrO
aHanmsa 1cnorb3oBanu JaHHbIe BUOXMMUYECKIX MOKA3aTENeN KPOBY 1 MapaMeTpbl PETMOHaPHON reMoAHaMUK B 06eVX rpynnax
B TeYeHune nepson Hegenu, Ha 10, 14, 21, 30 cyTkv nocne TpaHCnnaHTaumm.

Pesynkrartel. B rpynne 1 otmeyeHbl 6onee Bbicokue 3HaueHnst QBB: 649 + 220 mn/muH; 1222 + 491 mn/muH; 1264 + 372 mn/muH;
1166 + 284 mn/muH; 1016 + 211 mn/muH; 1095 £ 301 Mn/MUH — MO cpaBHEHWIO C rpynnon 2: 643 + 230 mn/muH; 1127 + 385 Mn/MuH;
1132 + 372 mn/mue; 1030 £ 263 mn/muH; 980 + 254 mn/mun; 922 + 293 mn/muH Ha 0, 1, 3, 5, 7, 30 cyTku nocne TpaHcnnaHTaumm
COOTBETCTBEHHO (p < 0,05). ICKNa 1 MHAEKC Pe3NCTEHTHOCTY B MEYEHOYHON apTepUM POCH M 10 Gonee BbICOKVX 3HAYEHWI B rpynine
2 (o7 0,54 m/c po 0,69 m/c n ot 0,63 M/c go 0,69 m/c cooteTcTBeHHO; p < 0,05) no cpasHeHuto ¢ rpynnoii 1 (ot 0,58 m/c go 0,62
m/c v ot 0,62 m/c go 0,69 m/c cooTBeTCTBEHHO; p < 0,05). B nocneonepaumoHHoM nepuoae ypoBeHb 06Lero bunupybuHa B rpynne
1 (TpaHcnnaHTaThl CO CPEAVHHON NEYEHOYHOV BEHOIA) BbiN CYLLECTBEHHO HUXKE, @ YPOBEHb TPaHCAMMHA3 BbILLE NO CPABHEHWIO
¢ rpynnoi 2 (p < 0,05). B rpynne peunnmeHToB, KOTOPbIM TPAHCMNaHTUPOBaHa NpaBas fOMs NEYEHN CO CPEAVHHO BEHOM, Obina
HIKe YacToTa pasBUTUS «CUHAPOMA Manoro neYeHo4Horo TpaHennaxTaray (17,94 % npotus 27,00 % B rpynne 2; p < 0,05).

BriBoabl. [pu TpaHCNNaHTaLuuvy nNpasoi AONM NEYEHW Hannvne CPeavHHONM NEYEHOYHON BEHbI B TPAHCMNAHTaTe Koppenu-
PYET CO CHUXEHWEM YacTOTbl PA3BUTUS NOCHEONEPaLIMOHHBIX OCAIOXHEHMI, CUHAPOMa Manoro NeYeHOYHOr0 TpaHCMaHTara.
AfekBaTHbIN BEHO3HbIN OTTOK NPU AOCTaTOMHOM 06beMe TpaHcnnaHTara npasoi A0nM NeYeHr onpeaenseTr PyHKUMOHaNbHyo
Maccy TpaHcnnaHTara.

Features of right lobe liver transplantation from living related donor

0. H. Kotenko, A. A. Minich

Aim. To determine the peculiarities of liver transplantation using right lobe graft from living related donor with and without the middle
hepatic vein inclusion.
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Materials and methods. The study has analyzed preoperative, intraoperative and postoperative data of 76 recipients who underwent
right lobe living donor liver transplantation with different types of hepatic vein reconstruction: group 1 — patients who received a
right lobe liver graft with a middle hepatic vein, and group 2 — recipients of right lobe liver graft without the middle hepatic vein.
For comparative analysis, we used biochemical and regional hemodynamic parameters in both groups during the first week and
on days 10, 14, 21 and 30 after transplantation.

Results. In group 1, the higher values of Qpv — 649 + 220 ml/min, 1222 + 491 ml/min; 1264 + 372 ml/min; 1166 + 284 ml/min;
1016 £ 211 ml/min; 1095 £ 301 ml/min were observed compared to group 2 — 643 + 230 ml/min; 1127 + 385 mi/min; 1132 + 372
ml/min; 1030 £ 263 ml/min; 980 + 254 ml/min; 922 + 293 mi/min on days 0, 1, 3, 5, 7 and 30 after transplantation, respectively,
(P < 0.05). Peak systolic velocity (PSV) and resistance index of hepatic artery (RIha) were increased to higher values in group 2
(from 0.54 m/s to 0.69 m/s and from 0.63 to 0.69, respectively, P < 0.05) compared to group 1 (from 0.58 m/s up to 0.62 m/s and
from 0.62 m/s to 0.69 m/s, respectively, P < 0.05). In the postoperative period, the level of total bilirubin in group 1 (grafts with
middle hepatic vein) was significantly lower and the level of transaminases was higher than in group 2. In the group of recipients,
who had a graft with middle hepatic vein, the frequency of small-for-size syndrome (SFSS) was lower compared with group 2
(17.94 % vs 27.00 %, P < 0.05).

Conclusions. When performing the right lobe liver transplantation, the middle hepatic vein presence in the graft is correlated
with a decrease in the frequency of postoperative complications and small for size syndrome development. Adequate venous

outflow with sufficient volume of right lobe liver graft determines the functional graft mass.

TepmiHanbHi cTagii XpOHIYHWUX 3aXBOPIOBAHb MEYiHKH,
MEePBUHHI NYXIUHM NeYiHKK, MeTaboniyHi 3aXBOPIOBAHHS
MeYiHK1 — OfHi 3 OCHOBHUX MPUYWH 3aXBOPHOBAHOCTI Ta
CMepTHOCTI y ¢BiTi [1,2]. TpaHCnnaHTaLis NeviHkv — eQnHNIA
HasiBHUI METOZ paavkanbHOro NikyBaHHs NaLieHTiB i3 Lieto
natornorieto [3]. B ymoBax 06MEXeHOI KinbKOCTi TPynHMX
opraHiB, peniriHux nepekoHaHb i 3aKOHOAABYMX 0OMEXEHD
LUMPOKOrO po3BMTKY Habyna TpaHcnnaHTavis opraHis abo
IXHBOI YaCTWHW Big XuBKUX AOHOPIB [4]. TpaHcnnaHTaT Ya-
CTWHM Mevikm (npaBoi abo MiBoi YacTkM) Npu afeKBaTHiIN
(hyHKUiOHanNbHIN Maci 3abe3nevye BCi MeTabonivHi noTpedm
opraHiamy [5]. MpaBa [0ons neviHk1 — onTUManbHuiA BUGIp,
OCKinbKM il pyHKLiOHanbHa Maca € [OCTaTHBO AN peLy-
nieHTa, a BMacHe npoLeaypa B3ATTS 3@ HAasABHOCTI JOCBIZY
Ta Bigno.iaHoi kBanidikauii € 6eaneyHoto Ans goHopa [6].
BinbLUiCTb CBITOBMX TPAHCMMNAHTALIHUX LIEHTPIB Ha4aloTh
nepe.ary B34TT0 MPaBoi Joni 6e3 cepeanHHOI NeYiHKoBOT
BEHU, PO3Pax0OBYHOYN Ha BEHO3HWI BIATIK Bif NepeaHbol
CeKUii neviHky Yepes npaBy NeYiHKOBY BEHY, ska JOMIHYE.
Tinbkn noogunHoki LeHTpy, sk-oT Kioto University Hospital
(K. Tanaka) i University of Hong Kong Medical Centre
(S. T. Fan) [7] BukopuCTOBYOTb SIK IpaddT TpaHcnnaHTar
MpaBoi 4ONi 3 CepeanHHOI NEYIHKOBO BeHot. Lle nos's-
3aHO 3 TUM, LU0 Cama NnpoLeaypa B3ATTS Ta PEKOHCTPYKLUIT
BEHO3HOrO BIATOKY Bifj TakuX TPAHCMAHTATIB € TEXHIYHO
cknagHiLoro. Ane Takuii nigxig 3abesnevye onTUMansHNi
BEHO3HWI JpEeHaxX LUMSXOM aHaCTOMO3yBaHHs NpaBoi Ta
CepeaVHHOI BEH TpaHCnaHTaTa 3 HaTUBHUMM NEYIHKOBUMM
BeHamu peumnieHTa [8]. BukopucTtaHHsa TpaHcnnaHTarie i3
HeadeKBaTHAM BEHO3HUM BIZTOKOM 37ebinbLioro cynpo-
BOZKYETHCS PO3BUTKOM CUHAPOMY Manoro neviHKoBOro
TpaHcnnaHTata [9], Wo NPsSMO KOPEMOE 3i 3HMKEHHAM
3aranbHoi BUKMBAHOCTI Ta BUXKMBAHICTIO TPAHCMNaHTara B
Takvx nadieHTis [10,11]. yHKUiOHaNLHICTb TPaHCNNaHTaTa
BU3HAYaETbCSA He MOro (hakTUYHOK Macow, a 06’eMom
KWUTTE3LATHOI NEYIHKOBOI MapeHXiMyu, L0 3anexHuit Big
ONTUMAnbLHOTO KPOBOMOCTAYaHHSA Ta aAeKBaTHOMO BEHO3-
HOrO BiATOKY.

MeTta po6otu

BusHaumtn ocobnmeocTi TpaHcnnaHTauii rpadTie npaBoi
[Oni NEYiHKM Bif XXMBOTO POAMHHOIO 0HOPa 3 | 6e3 BKIio-
YEHHS 10 HUX CepeayHHOI NEYIHKOBOI BEHW.
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BukoHanu aHania goonepawiiHux, iHTpaonepawinHmux i
nicnsonepaLininx 4aHux 76 peumnieHTiB, SKUM BUKOHaNW
TpaHCnIaHTaLito Npasoi 4O NeYiHKM Bif, XMBOTO POAMHHOIO
[OHOpa 3 MpKBOAY TepMiHaNbHUX CTafil 3aXBOpPloBaHb
neviHk y 20032017 pp. (Binain xipyprii Ta TpaHcnnaHTawii
nevinku 1Y «HavjoHansHWA IHCTUTYT Xipyprii Ta TpaHcnnax-
Tonorii imeHi O. O. LLanimoBay). Bik nawjieHTiB cTaHOBMB
Bia 14 po 58 pokis.

Y 39 Bunagkax TpaHcnnaHTatom Oyna npaea gons
MediHK/ 3 CepeanHHOI0 NMeYiHKOBOK BeHOK (rpyna 1 — 3
MHV), y 37 — npaBa gons 6e3 cepeanHHOI NEYiHKOBOT BEHM
(rpyna 2 — 6e3 MHV). Hosonorii, 3 npnuBoay sIKUX BUKOHY-
BanV TPAHCNMaHTaLi neviHkn, aeTanisoBaHi B mabnuui 1.

Y rpyni 1 —23 peunnieHT 4onoBiyoi cTaTi, 16 —kiHouoT;
y rpyni 2 — 19 i 18 BignogigHo. Bik peuunieHTiB — 18-50
pokis (rpyna 1) i Big 14-58 (rpyna 2) (p < 0,05). Maca
Tina y rpyni peuunieHTiB, SKi OTPUManW TpaHcnnaHTar i3
CepeayHHOI MEYiHKOBOK BEHO, KonmBanach Big 48 kr
1o 78 kr, y rpyni 2 — Big 45 kr go 68 kr (p < 0,05). fiarHo3
LMpO3y NiATBEPMKEHUI TiCTOMOriYHO. MNaujeHTam i3 cuH-
APOMOM NOpTarnbHOI FinepTeHsii Ta renaToLesntoNnspHO0
HegocTartHicTto knacy C (3a knacudikauieto Yanng-IT'to)
3AIACHUNM MeaMKaMEHTO3HY KOpekuito ans crabinisauii
npouecy. CTyniHb TepMiHanbHOi CTaAii 3axBOPIOBaHHS
neviHku pospaxoByeamm 3a MELD (Model For End-Stage
Liver Disease) — moaenb Ans OLiHIOBaHHS TEPMiHANbHUX
CTafi 3axBOPIOBaHb MeYiHKM Ta MPOTHO3Y XUTTS B maj-
€HTIB i3 KiHLIeBO CTafjieto NeYiHKoBOI HEAOCTATHOCTI, L0
BM3HAYaeTbCS Ha NiACTaBi NMOKa3HVKIB CYPOBATKOBONO PiBHS
KpeaTwHiHy, 6inipybiHy, HaTpito Ta 3HAYEHHS MXXHAPOAHOO
HopmanisosaHoro cnissigHowleHHs — MHC (INR).

0na BW3Ha4YeHHS (PYHKLIOHANbHOrO CTaHy TpaH-
CnnaHTaTa OUiHIOBaNM napameTpy renatocniaHxHiYHOro
KPOBOTOKY (06’€MHUIA BOPITHUI KPOBOTOK, NMiHiNHA LWBMA-
KiCTb KPOBOTOKY Ta iHOEKC PE3UCTEHTHOCTI B MEYiHKOBIl
aptepii) Ta GioxiMiyHMX napameTpiB KpoBi (MOKa3HUKM
cvpoBartkoBoro 6inipy6iHy, anaHiHamiHOTpaHchepasn —
AT, acnapratamiHoTpaHcdepasn — AllT, ramma-rnioTa-
minTpancnentugasn — [T, nyxHoi docdotasn — NP,
npoTpombiHoBoro yacy — N4, MixHapogHoro Hopmani-
30BaHoro cniseigHoweHHs — MHC) Ha poonepadiiiHomy
€eTani npoTsrom nepLuoro TwkHs Ta Ha 10, 14, 21, 30 poby
nicns onepadii.

Key words:
living related
donor liver
transplantation,
intraoperative
complications,
outcomes in
right lobe liver
transplantation,
morbidity.
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Ta6nuus 1. Hosonorii, wo notpebyBanyu TpaHcnnaHTawii neviHku y rpynax 12

Coy Foy 2

LInpo3 nevinku BipycHoi etionorii (HBV) 20,51% (n=8) 189% (n=7)
LInpo3 nevinku BipycHoi etionorii ( HCV) 12,8 % (n=5) 10,8 % (n=4)

AWHHOT BeHn — 323 + 178 mn (p < 0,05). Ang peumnieHTiB
y rpyni 1 cepenHst kpoBoBTpaTta Oyna Ha pisHi 780 mn
(mianasoH — 340-6 000 mn), y rpyni 2 — 687 mn (giana-
30H — 280-4700 mn), p < 0,05. TpuBanicTe onepaT1BHOrO
BTPYYaHHs Ha peuunieHTi: rpyna 1 — 614 £ 86 x8; rpyna

i i i 1 1T 0 = 0, -

Linpos nequKta BipyCHOI e.Tlonorn (HBV + HCV) 25%(n=1) 8,1% (n=3) 2-565+ 93 x8 (p < 0,05). Cepeats mMaca TpaHcnnaxTara
Kparmrorskini pos nekisio 153%(n=6) 162% (n=6) npaBoi 0N 3 CepeMHHOK BEHOI — 792,2 T (AianasoH
Kiani _ [ = ,..
i“”ﬂngKia”a ,K'ap' zl o//° n = 2) 600-1010r), TpaHcnnaHTaTa 6e3 cepeauHHoi BeHn —821,9
ABOE.O e ?TCK'H; i ;5 % (1=6) o1 0/° E: = 3; r (mianasoH — 740-902r), p < 0,05. IHAEKC CriBBiAHOLLIEHHS

BTOIMYHHWUW LIN| MEYIHKN s = y = . .
AnKomﬁme iwioa T ; 5 °/° (n=2) Macu TpaHCnnaHTara go Macu Tina peuunieHta (GBWR):
- 4% (n= . i 8

X80po6a Binbcoka 25% (n=1) 27% (n=1) ;PZI:)aO; - 0,86 (0,79-1,2); rpyna 2 — 0,75 (0,73-0,96),
Xsopoba Kaponi 51%(n=2) 2,7% (n=1) ST

lenarobnactoma 27%(n=1) ,U,J'IFI OLIHIOBaHHA TUNY, Y4acToTK YCKNagHeHb B 060x
MeTacTas HelipoeHAOKPUHHOI NYXAMHI B NEYiHKY - 2,7% (n=1) rPy”aX |3_ pI3HI/IMI/.I. Bap_laHTa.MM PEKOHCTPYKLIl BEHO3HOTO
MlepeuHHWiA GiniapHWii Ltpo3 519 (n=2 54%(n=2) BIATOKY BIA NPaBOi AN NeiHKy BUKOPUCTOBYBAIM Knacu-
TMepBUHHMIA pak neviHku + umpo3 (HBV) 76% (=3 27% (n=1) dikavyiio Clavien-Dindo (2004)'

CTaTuCTYHO pesynbTaTy onpaLitoBank, BUKOPUCTOBY-
_ toun nporpamuuii naket SPSS 20. Metog cratncTuyHoro
aHanisy obpanu Ha niacTasi poanoginy gaHux. Biporig-
HAMW BBaXanu pesyrnsratv TECTIB i3 piBHEM 3HAYYLIOCTI
p < 0,05. BignosigHicTb po3noginy AocnimKyBaHoi BUGIpKUA
HOpMaribHOMY BM3Ha4anu 3a gornomoroto Tecty Lanipo—
Yinka. Y BCix BuBipkax BUSBMAM pO3Moain BiAMIHHOCTE

LInpo3 nevinku BipycHoi etionorii (HBV + HDV) 51%
[epBUHHMI CKNepo3yBarnbHWiA XOMaHriT

Tabnuus 2. IHTpaonepauiiHi AaHi

I [ [P

Kposogtpara (M) 912+ 96 889+ 80 <0,05 Bin HOpMabHOTO.
TpwBanicTb xonoaoB.oi iLuemii (xB) 63,0+22,3 49,0+£15,3 <0,05
TpuBanicTb Tennosoi iemii (xs) 61,5+8,0 425+7,0 <0,05
TpvsanicTb onepaLlii (xg) 614 + 86 565 + 93 <0,05 Pe3yAbTaTM
TpwBanicTb onepaT1BHOTO BTPyYaHHs y rpynax 1i2 ctaHo-
Buna 614 + 86 i 565 + 93 xB BianosigHo (mabsi. 2). PisHuus
wrxa Qes TpuBanocTi xonofosoi (63,0 + 22,3 xs; 49,0 + 15,3) Ta
1600 —a— 3 MHV Tennosoi (61,5 8,0 x8; 42,5 + 7,0 xB) iLuemii Mix rpynamu
1400 Ges MHV 3yMOBreHa J0AATKOBOK BEHO3HOK PEKOHCTPYKLIEH Y rpymi
1200 TPpaHCNaHTaTiB i3 CepeanHHOI NEYiHKOBOK BEHOH.
1000 . Q6‘eM KpOBOBTpaTH B obox rpynax CYTTGB.O He
BigpisHsaBcs (912 + 96 mn i 889 + 80,0 mn BigNOBIAHO).
800 CratuctnyHa BiporigHiCTb po3paxyBanu 3a [OnoMOrow
600 - HenapaMeTpUYHUX KpUTEPIiB ANa He3anexHux Bubipok
200 MaHHa—-YiTHi.
0 1 2 3 4 5 6 7 10 14 21 30 [ns aHanisy perioHapHoi remogvMHaMmiky TpaHcnnaH-
nog TaTiB nNpaBoi [OMi BUKOPUCTOBYBANW reMoAUHaMIYHi

napaMeTpu KpOBOTOKY Ha niactasi gonneporpadiyHoi
yNbTPa3ByKoBOi PrIoyMeTpii: 06’€MHNIA BOPOTHMIA KPOBOTIK
(QeB), nininHa wewnakictb kposoToky (NLLIKna) Ta iHaeke

Puc. 1. AnHamika 3MiH 06’€MHOT0 BOPOTHOMO KPOBOTOKY B 060X rpynax.

m/c JILLK B neviHkoBi apTepii . X o
0rs PE3NCTEHTHOCTI B NeviHKoBI apTepii (RIna) obox rpyn Ha
;)7 —=— 3MHV poonepadiitHomy etani Ta Ha 1-7, 10, 14, 30 nicnsionepa-
) 6e3 MHV LiiftHy A06Y.
0,65

Y rpyni 1 cnocTepiranu BuLLj 3Ha4yeHHs QBB — 649 + 220
06

.__./l——‘i\‘.'! —— ,;_.\H Mn/xB; 1222 + 491 mn/xs; 1264 + 372 Mn/xs; 11§6 + 284

0,55 = mn/xs; 1016 + 211 mn/xs; 1095 + 301 mn/xB NOPIBHAHO 3

05 rpynoto 2 — 643 + 230 mn/xs; 1127 + 385 mn/xs; 1132 + 372

0,45 mn/xs; 1030 + 263 mn/xs; 980 + 254 mn/xs; 922 + 293 Mn/xB

04 Ha 0, 1, 3, 5, 7, 30 noby nicnsa TpaHcnnaHTaLii BignosigHO
0 1 2 3 4 5 6 7 10 14 21 30

(puc. 1) (p < 0,05). NlLKna i RIna 3pocTany 4o BULLMX 3Ha-

non

Puc. 2. inHamika 3MiH NiHiHOT LUBMAKOCTi KPOBOTOKY B MEYIHKOBI apTepii B 060X rpynax.

TpuBanicTb 4OHOPCHKOrO €Tany npy B3ATTi NpaBoi Aoni
3 CepeayHHO NEYiHKOBO BEHO CTaHoBWIa 486 + 71 xB,
npw B3ATTi 6€3 CepeanHHoi BeHn — 463 + 48 xB (p < 0,05).
KpoBoBTpata y rpyni 4OHOpIB TpaHCNaHTaTiB NpaBoi
[oni 3 cepeanHHoro BeHoto — 315 + 146 mn; 6e3 cepe-
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yeHb y rpyni 2 (Big 0,54 m/c go 0,69 m/c i Big 0,63 m/c go
0,69 m/c BignogigHo, p < 0,05) nopiHsHO 3 rpynoto 1 (Big
0,58 m/c no 0,62 m/c i Big 0,62 m/c go 0,69 m/c BionosigHo,
p <0,05) (puc. 2,3).

®yHKLito TpaHCNNaHTaTa B nicnsionepawiiHoMy nepiogi
OLLIHIOBANM LLMSIXOM BU3HAYEHHS MOKa3HYIKIB KPOBI, LLIO BXe
onwvcaHi. Y nicnsonepaviiiHomy NepioAi piBeHb 3aransHoro
6inipy6iHy y rpyni 1 (TpaHCNnaHTaTV 3 CEPEaVHHOL MeYiH-
KOBOIO BEHO0) OYB CYTTEBO HUXKHYMM MOPIBHSIHO 3 rpynoto 2

3anopoxckuii MeguumHekuin xypHan. Tom 21, Ne 6(117), Hosbpb — aekabpb 2019 .



(TpaHcnnaHTaTy 6e3 cepeanHHOI NeYiHKOBOT BEHN) (puc. 4).
Y rpyni 1 cnocTepirany NOCTynoBe NiABULLEHHS CepeaHbOro
piBHsi cupoBaTtkoBoro 6inipy6iHy 3 1 ao 3 nicnsionepaviiHoi
[06u, gocsrakum NPOMIXXHOIO MiKOBOro 3Ha4eHHs B 167,03
MKMONb/N (gianasoH — 47-643 mkmonb/n); y rpyni 2 gu-
Hamika Gyna cxoxoro, MPOMIKHE MakcUMasnbHe 3Ha4YeHHs
cnoctepiranv Ha 3 1oBy micns onepaTuBHOIO BTPYYaHHs —
199,78 mkmonb/n (gianasoH — 20-643 mkmonb/n). Y nepiog
Bil 3 40 5 pobu nicna TpaHcnnaHTaLii Len NoKasHuK y
rpyni nauieHTiB i3 TpaHCNNaHTaTamm 3 CepeyHHOK BEHO
3HWXYBABCS, OOCAralyN CepeaHboro 3HaveHHs 135,94
MKMonb/n (48-300 mkmonb/n); y rpyni 2, nounHatoum 3 3
[obu, nicnsionepauinHuin piseHb 6inipy6iHy noctynoso
3HWKYBABCS, [OCAraloYM NPOMiIKHOMO CEepeaHboro 3Ha-
YeHHs Ha 6 nicnsionepauiiHy poby — 157,92 mkmonb/n
(11-524 mkmonb/n). Big 5 go 6 gobu y rpyni 1 cnocrepi-
ranu HesHayHe 3pOCTaHHS PiBHA 3aranbHoro GinipybiHy
[0 MaKCMMarbHOrO MIKOBOTO 3HAYEHHS, L0 JOPIBHIOBANO
146 mkmonb/n (pianasoH — 45-652 mkmone/n). Hagani B
nepiof cnocTepexeHHs piBeHb GinipybiHy 3HWXyBaBCs B
obox rpynax, ane guHamika byna CyTTEBO BMPAXEHILLO0
y rpyni nauieHTiB, SKUM BUKOHANW TpaHCMIaHTaLio npasol
[0Mi NEYIHKA 3 CEPEANHHOIO BEHOIO.

PiseHb TpaHcamiHas pisko 3pocTas 3 1 go 3 nicnsione-
paLiiHoi 4obu: MakcumanbHi 3HaveHHs AJTT — 169,5 Og/n
(oiana3oH — 18-1097 Opg/n) i 299,68 Op/n (mianasoH —
52-1456 Op/n) Ha TpeTto nicnsionepavinHy foby y rpynax
1'i 2 BignosigHo (p < 0,05) (puc. 5); ACT — 178,86 On/n
(mianasoH — 77-1272 Op/n) Ha 3 nicnsionepauiiHy noby y
rpyni 1i287,78 Op/n (gianasoH — 34-1807 Op/n) Ha 2 noby
nicns TpaHcnnanTauii, y rpyni 2 (p < 0,05) (puc. 6). MounHa-
toun 3 3 106w, piBeHb AJTT nocTynoBo 3HkyBascs 3 169,5
Opn/n (gianasoH — 89-834 Op/n) Ha 3 poby nicns onepadii
00 48,80 Op/n (24-234 Op/n) Ha 30 nicnsionepalinHy foby
y rpyni 1 1a 3 238,73 On/n (58-967 Opn/n) Ha 4 nicnsione-
pauinHy foby go 78,56 Op/n (17-321 Og/n) Ha 30 poby
nicnst onepauii'y rpyni 2. Wopo pisHst ACT, To anHamika 3miH
6yna igeHTnyHo: NounHatoum 3 3 gobm nicnsa onepavii, y
rpyni 1 cnocTepiran CyTTeBE 3HWKEHHS PIBHSA (hepMEHTIB
(cepenHi 3HaueHHs — 178,86 Op/n Ha 3 nicnsonepaLliiHy
no6y no 41,33 Op/n Ha 30 goby nicns onepauii); y rpyni 2
CepenHe 3HAYEHHs MOKa3HMKa 3HUKYBANOCh, NOYUHAKNM
3 2 pobu nicns TpaHcnnawTauii, 3 287,92 Op/n po 62,43
Op/n Ha 30 nicnsionepaiiHy foBy). Y rpyni TpaHcnnaHTaria
npaBoi Aoni neviHku 6e3 cepeanHHOT NeYiHKOBOT BEHW PiBHI
(hbepmeHTIB Gynu CYTTEBO BHLLi NPOTSATOM YCOrO Nepioay
CrOCTEPEXKEHHS], Xou4a | criocTepirany No3uTUBHY AVHaMIKY
[0 3HWKEHHS.

3MiHu piBHS xonectatnyHux hepmeHTia (T, NIP)
B 000X rpynax iaeHTWYHi, He BCTAHOBWMW CTaTUCTUYHO
3HAYYLLY Pi3HULIK0 B PELMMIEHTIB i3 TPaHCMIaHTaToOM NpaBoi
[0ni NeYiHKM 3 cepeayHHO NEYiHKOBOI BEHOI Ta 6e3 Hel.

PoapisHanu cyauHHi, GiniapHi Ta iHpeKUinHo-cenTunyHi
YCKMafHEeHHs, L0 BUHUKIM B NicnsonepayiiHoMy nepiogi
nicns TpaHcnnaHTaLin Npasoi AoNi nevdiHkv (mabr. 3).

HainvacrTiwe y rpyni SOCTimKeHHs Ta rpyni NOpPiBHAHHS
BU3Ha4anu ycknagHeHHs kareropii Il 3a knacudikauito
Clavien—Dindo (2004). Y 20 (51,28 %) nauieHTis rpynn 121
(56,75 %) rpynu 2 cnocTepiranu rocTpuin Kpu3 BiATOPrHEHHS!
TpaHcnnaHTaTa, Lo NPosiBASBCA 3MiHaMn nabopaTopHUX
MOKa3HWKIB KpoBi: 3pocTaHHam ACT, AT, ITTT, N1® i pisHs
6inipy6iny. Lli nposiau 3nebinbLuoro kopurysanu, fobupato-
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Puc. 3. [inHamika 3MiH iHAEKCY Pe3NCTEHTHOCTI B NeYiHKOBIIt apTepii B 060X rpynax.
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Puc. 6. [iuHawika pisHsi ACT B 06ox rpynax.

4 onTUMArbHY 103y iIMyHOLENPECAHTIB, KOPOTKOYACHUMM
Kypcamm «nyrnbc-Tepanii» KopTukocTepoigamu. Y Bunagkax
KOPTUKOPE3UCTEHTHUX KpK3iB (y 5 i 4 nauieHTiB y rpynax
1§ 2 BiANOBIAHO) BUKOPWUCTOBYBANMM TUMOINOOYNIH O
HopManisauii piBHS UMTONITUYHMX dhepMeHTiB. YacToTta
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Tabnuus 3. YcknagHeHHs B peumnieHTi 060x rpyn, n (%)

Bupa ycknagHeHb T'pyna 1 lpyna 2
(3 MHV) (6e3 MHV)

CyauHHI yCKnagHeHHst

Tpom603 neviHkoBoi apTepii 2(512%) 3(81%) 0,626
Tpom603 BOPITHOT BEHM 0 1(2,7 %) 0,812
CTeHo3 neviHkoBoi apTepii 1(256%) 1(2,7%) 0,242
BiniapHi ycknagHeHHst
CreHos biniapHoro aHacTomo3y 2(512%) 127 %) 0,444
YKosyoteua 1(2,56 %) 1(2,7%) 0,855
HepocTaTHICTb renaTMkoeloHOaHaCTOMO3y 1256 %) 0 0,742
IHbeKLiNHO-CenTUYHI yCKNaaHeHHs
lMicneonepaliiiHuii cenuc, noniopraHHa HegoctatHicte 4 (10,22 %)  6(162%) 0,163
lenatopeHanbHUiA CUHAPOM 1(256%) 2(54%) 0,506
AbBcuec TpaHcnnaHTata 1256 %) 0 0,112
Hecneuwdiyni xipypridHi ycknagHeHHs 8(20,5%) 10 (27 %) 0,391

16
14
12

10

15
12

llet

of

IAcT

lIBet IVAcT IVBet

B 3 cepeaVHHOIO NevdiHKoBO BeHo M be3 cepeuHHOT NeYiHKOBOT BEHN

Puc. 7. Yacrota ycknagHeHb B 060x rpynax 3a knacudikauieto Clavien—Dindo (2004).
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ycKnafHeHb kateropint |-V HaBegeHa Ha puc. 7. [Noniopran-
Ha HeJoCTaTHICTb | CTaHw, Lo NoTpebyBany iHTEHCUBHOTO
abo onepaTVBHOMO BTPYYaHHS, BUHVKAMK YacTile y rpyni
PELMMIEHTIB, Siki OTPUMAanM TPaHCMaHTaT NpaBoi Aoni ne-
YiHkv ©e3 cepeanHHOI MEeYiHKOBOI BEHW, XO4a LSt Pi3HNLS
He BGyna ctatucTyHo BiporigHoto (p > 0,05).

YacToTa po3BUTKY «CMHAPOMY Maroro neviHkoBOro
TpaHcnnaHTata» (SFSS)y rpynax 112 cranosuna 17,9 %
(y 7 peumnienTis) i 27,7 % (y 10 peumnieHTiB) BignoBigHo.

CepepHst TpuBanictb nepebyBaHHA peumnieHTiB y
BiAiNEHHi peariMaii Ta iHTeHCVBHOI Tepanii y rpynax 1 i
2 craHoBuna 4 i 5 gHiB BignosigHo. CepeaHs TpuBanictb
nepebyBaHHs y CTawjioHapi y rpyni 3 TpaHcmaHTaToM npa-
BOI [0Ni NeYiHKM 3 CEPEANHHOK NEYIHKOBOK BEHOK — 21
[eHb; Y rpyni PELMMIEHTIB, AKUM TPaHCMNaHTOBaHO npasy
JOMHo neviHky 6e3 cepeanHHoi BeHn — 27 aHis (p < 0,05).

06roBopeHHA

TpaHcnnaHTauis neviHky B 6araTbox BUNagkax — 4nHNIA
meToz 36epexeHHs xuTTs [12]. FocTpuin aediumT TpynHUX
OpraHiB i penirinHi NepeKkoHaHHs! CTanu NOLUTOBXOM Af1s
PO3BUTKY TpaHcnnaHTauii B KMBOrO POAMHHOIO AOHOPA,
LLIO 1ario MOXIMBICTb CYTTEBO CKOPOTUTY JIUCT OYiKYBaHHS
Ha opraH [13].

TpaHcnnaHTauis npasoi 4oni Big XMBOro JOHOpa 3
BKIMOYEHHSIM CEpEaVHHOI BEHU 3ampornoHOBaHa sik TpaH-
CnnaHTaT afekBaTHOI (OYHKLiOHaNbHOT Macu, 0cobnmBo y

BMNazKax, Konm Maca JoHoOpa MeHLLa 3a Macy peuunieHTa
[14]. He3saxatoun Ha Te, L0 AOUINbHICTb TPaHCMIaHTawji
Takux TUMiB JoBeaeHa baraTbMa JOCTIMKEHHAMM, AesKi
LIEHTPU HaJaKTb NepeBary B3ATTIO TPAHCMIaHTaTIB NpaBoi
[oni 6e3 cepeanHHOT BEHM, NOSICHIOKYM Lig BinbLLOK TprBa-
NICTHO Ta iHTpaonepaLinHOK KPOBOBTPATO B AOHOPIB [15].
Ane nicns TpaHcnnaHTavji Takvux TUniB rpadTie yHacnigok
MOpYLUEHHSt BEHO3HOIO BIATOKY Ta KOHI'eCTil nepeaHboi Cek-
Liii NeYiHKM MOXYTb BUHUKATW PI3HOMAHITHI YCKNagHEHHS,
ocobnvBo y BigAaneHomy nicnsonepadinHomy nepiogi [16].

Yci TpaHcnnaHTaT Bif XMBOMO POAWMHHOMO AOHOpa
€ «TpaHcnnaHTatamm Manoro po3mipy», Lo pobutb ix
BpasnuBuMu 0 penepdysinHnx nowkomkeHb [17]. PiBeHb
MOLLKOKEHHS, SIK NpaBuno, 06epHeHO NponopLiHUi
o6’emy rpadra. lwemiyHo-penepdy3iiHi NOWKOMKEHHS
(IPM) BigirpatoTb KMYOBY PONb Yy PO3BUTKY «CUHZAPOMY
Marnoro NeyviHKOBOro TpaHCMnaHTaTay, Lo NPOSIBNSETLCA
Koaryronarieto, eHuedanonartieto, acLMTONPOayKUieo Ta
MPOJIOHrOBaHO XOBTsHULE. TyCKoBUM MeXaHi3aMoMm
LIX MOLLIKODKEHb € rinepAanHaMiYHuiA nopTanbHU KPOBOTIK
yepes HEBENMMKWIA NEYIHKOBUI TPAHCMMAHTAT, Lo Npu3BO-
ANTb A0 MOLUKOMKEHHS! CUHYCOIAanbHNX eHaoTenianbHMX
KniTvH. Konm nopyLlyeTbes LinicHICTb eHgoTenianbHnX
KNiTVH, BinOYBaETLCA aaresis NefkouuMTiB 10 renatounTie
i3 3anyckoM Kackagy koarynsuiiHUX peakuii, yHacnigok
YOro NopyLLYETLCS KPOBOOBIr [5].

Y metaaHanisi 11 gocnigxeHb, WO BUKOHaHUI Zhang
[18], He BusBMNN CyTTEBOI Pi3HMLi Y BiZHOBMEHHI Bioxi-
MiYHUX (hyHKLi, TpuBanocTi nepebyBaHHs B rocnitani Ta
4acToTi yCkNagHEHb MiX rpynamu [JOHOPIB, Y AKUX B3ATO
npaBy [0S0 NeviHkv 6e3 cepeayHHOI MeYiHKOBOI BEHM Ta
3 Heto [18].

OcTaHHi AaHi HayKoBOi niTepaTypu Ta BnacHumn
[OCBIf CBigyaTh: B3ATTA TpaHCMiaHTaTa npasoi Aoni 3
CepeamHHOK BEHO — Ge3neyHa onepalis, Lo He NoB's-
3aHa 3i 36iMblIEHHAM 4acToTW ycknagHeHb y AOHOpa.
Ane TpuBanicTb OMepaTUBHOMO BTPYYaHHs NPOTSATOM
[OHOPCLKOrO eTany Ta etany CyAUHHOI PEKOHCTPYKLIi B
peuunieHTa AeLLOo BULLA Y BUNaAKy TpaHcnnaHTaLlii npaBoi
[0ni 3 CepeamrHHOI0 BEHOH, LLIO MOB’S3aHO 3 A0AaTKOBUMY
aHacToMO3amu NpU PEKOHCTPYKL|iT BEHO3HOTO BiATOKY, ane
Hemae pisHuLi 3a 06'eMOM KPOBOBTpaTU Ta NoTpeboto B
reMoTpaHcys3ii.

AHaniaytouu nicnsionepawiiiHi pesynsTaTii PELMMIEHTIB,
Yy LbOMY AOCTIIKEHHi BUSIBUMK BinbLUy 4acToTy CYANHHUX
ycKnagHeHb y rpyni peunnieHTis, AKki oTpuManu TpaH-
cnnaHTaT npaBoi foni 6e3 cepeanHHOI BEHU MOPIBHAHO
3 rpynoto 2.

Lli pesynbratv noe’ssaHi 3i 30inbLIEHHAM YacTOTK
PO3BUTKY MEYIHKOBOI HEAOCTATHOCTI BHACILOK MEHLLOT
Ta 34ebinblworo HefoCTaTHBOI (OYHKLOHANLHOI Macu
TpaHcnnaHTaTa B paHHLOMY MicrsonepauinHoMy nepiogi
y rpyni peuunieHTiB i3 NpaBoto Joneto neviHku 6es3 cepe-
[VHHOI BEHMW.

BucHoBKH

1. Mpu TpaHcnnaHTaLii NpaBoi YacTKW MediHkK 3 ce-
PELUHHOI0 BEHOK PO3BMBAETLCA TiNEpAMHAMIYHMIA TUN
CnnaHxHiYHOro kpoBooGiry 3i 3BinbLUeHHSM 06’eMHOro Nop-
TanbHOro KPOBOTOKY, BiANOBIAHO, 3VEHLLIEHHAM apTepiarb-
HOrO Ta 306iNbLUEHHSIM 3aranbHOro NEeYiHKOBOrO KPOBOTOKY.
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2. MikoBi 3HA4YEHHSI MOKa3HMKIB KPOBOOGIry y TpaH-
CnnaHTari BU3Haumnu B nepLui 3 obw nicns TpaHcnnaHTavi
3MOCTYMOBVM 3HUXEHHAM iX 10 7 406U nicns TpaHcnnaHTa-
uii. CyTTeBO BrpaeHe 36inbLUeHHs KpoBOODBiry BCTAHOBMM
y TPaHcnnaHTaTax NpaBoi YacTKW NEYiHKN 3 CEPeayHHO0
BEHOH0.

3. Y TpaHcnnaHTartax i3 cepeauHHOI NeYiHKOBO
BEHO0 MIKOBi 3HAYEHHS CMpOBAaTKOBOTO Ginipy6iHy i piBHSA
LMTONITUYHNX (DEPMEHTIB Bynn HUXYMMMW MOPIBHAHO 3
TpaHcnnaHTatamu 6e3 cepeanHHOI BEHM, L0 CBiAYUTL NPO
LLIBMAKE Ta NOBHOLiHHE BiAHOBNEHHS BiNKOBOCUHTETUYHOT
Ta [AesiHTOKCUKALIIHOT (OyHKLi y TpaHcnnaHTaTtax Lboro
TMny.

4. BeHosHWI BIATIK Npy focTaTHbOMYy 06’€Mi TpaH-
CnnaHTata npaBoi YaCTKW NeYiHKM BU3HaYa€e (hyHKLioHarb-
Hy Macy TpaHCnnaHTara.
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AHani3 3B’a3Ky rs1899663-nonimopdizmy reHa HOTAIR
i3 pO3BUTKOM paKy ce40BOro Mixypa B YKpaiHCbKiK nonyasuii

A. A. Boakoron*B, 1. A. UymaueHko®, B. K0. lapby3osa®t, 0. B. AramaH*f

CyMCbKUI AepXaBHUIA YHIBEPCUTET, YKpaiHa

Original research

A - KOHLIEMNLLS Ta AM3aMH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

HOX antisense intergenic RNA (HOTAIR), wo HanexwTb 4o knacy fosrux HekogysanbHux PHK (aHPHK), 3gilicHioe enireHeTuyHy
perynsLito ekCcrpecii reHis, NPUYETHUX 4O KNITUHHOTO noginy. Lie fae nigctasy NpunyCcTUTA: OGHOHYKNEOTWAHI NoniMopdiamm reHa
HOTAIR moxyTb BNANBATK HAa PO3BUTOK MyXIMHHKX NPOLIECIB, 30KpeMa paky Ce4OBOro Mixypa.

MeTa poboTu — npoaHanisysatu 38’130k rs1899663-nonimopdiamy reHa HOTAIR i3 BUHUKHEHHSIM paKy CE40BOro Mixypa Ta ioro
30aTHICTIO A0 MeTacTasyBaHHs y NPeaCTaBHIKIB YKPATHCLKOT nonynavii.

Marepianu Ta metoau. [1ns [OCNIZKEHHS BUKOPUCTaNW LinbHY BEHO3HY KpoB 241 ocobu (141 XxBopuid Ha pak CE40BOro Mixypa
Tta 100 oci6 rpynu KOHTPONO). [1Ns reHOTMNYBaHHS 3aCTOCOBaHa NoniMepasHa NaHLtoroBa peakLisi 3 aHarniaoM JOBXWHU PECTPHK-
uinHmx pparmeHTie (PCR-RFLP). CtatncTiyHe onpautoBaHHs pesynbraria BUKOHaM 3a LOMOMOro NporpamMHoro 3abesneyeHHs
SPSS 17.0.

Pesynkraru. BctaHoBneHa BigCyTHICTb 3B'3Ky Mix rs1899663-nonimopdiamom reHa HOTAIR | BUHUKHEHHSIM paKy CE40BOTO Mi-
Xypa sk 3a fiaHumMm 6iHapHOI noricTUHOT perpecii, Tak i nicns BpaxysaHHs NoNpaBsoK Ha BiK, CTaTb i 314Ky kyputv (P, >0,05Ta
P >0,05 B ycix Mogensix cnagkyBaHHs).

nonp
HatomicTb nokasaHo, Lo puanK po3BUTKY MeTacTadyBaHHS paKy CEYOBOTO Mixypa B HOCIIB TT-reHOTUMY MEHLUWIA, HiX Y HOCIiB
G-arens BignosigHo o peuecusHoi (P, =0,047; OR_ =0,334,95 % Cl = 0,113-0,986) mogeni cnaaxysaHHsi. [lo Toro x, 3a

AaHNMK aauTUBHOT MOAENi CNafKyBaHHS!, PU3NK PO3BUTKY MeTacTadyBaHHs B OCI6 i3 TT-TeHOTUMOM MEHLLIMIA, HiX Yy FOMO3WTOT 3a
ocHoBHUM anenem (P =0,04; OR___=0,301, Cl = 0,096-0,944).

Ane nicns 3aCTOCyBaHHS MOMPABOK Ha BiK, CTaTb, KYPiHHSA Ta 3NOBXVWBaHHS arkoronem CTaTUCTUYHO 3HauyLLMI 3B'A30K 3HWK i B peLie-
cveHin (P =0,09;0R __=0,386, 95 % Cl =0,129-1.159), i 8 agutueHin (P =0,076; ORnonp =0,348, CI=0,108-1,118) mogeni

nonp nonp

CnagkyBaHHA.

nonp

BucHoBku. 38’30k Mix rs1899663-nonimopdizmom reHa HOTAIR i BAHUKHEHHSIM | MeTacTaldyBaHHSM paky CE4Y0BOro Mixypa
B YKpaiHCbKil nonynsvii BigCyTHiN.

AHanu3 cBasu rs1899663-noaumopdusma reHa HOTAIR
C pa3sBUTMEM PaKa MOUYEBOr0 Ny3bipA B YKPAUHCKOW NONYAALMU

A. A. BonkoroH, fl. A. YymaueHko, B. 0. lap6y3oBa, A. B. AtamaH

HOX antisense intergenic RNA (HOTAIR), oTHocsiLascs K knaccy AnnHHbIX Hekoampytowwmx PHK (gHPHK), ocylecTsnsiet
SMUreHETUYECKYI0 PErYNSALMIO AKCTIPECCUM TEHOB, MPUYACTHBIX K KNETOYHOMY AeneHuto. OT0 NO3BONSET NPeAnonoxXuTb, YTo og-
HOHyKIeoTUaHbIEe NonMMopduamMbl reHa HOTAIR MoryT okasbiBaTb BNMsiHIE Ha Pa3BUTUE OMYyXOMEBbIX MPOLIECCOB, B YaCTHOCTY
paka MOYEBOrO My3bIpsi.

Lienb pabotkI — npoaHanuanposath cBa3b rs1899663-nonumopduama reHa HOTAIR ¢ BO3HUKHOBEHMEM paka MOYEBOrO My3bIpsi
11 €ro CnocoBHOCTLI0 K METACTA3MPOBaHWK Y NPeACTaBUTENER YKparHCKON NOnynsLmm.

Marepuansl u MeToabl. [Ans vccnenoBaHns UCNONb3oBaHa LienbHasi BeHO3Has kpoBb 241 nauweHTa (141 6onbHoM pakom
Mou4eBoro ny3bipst 1 100 nuL, rpynnbl KOHTPONS). [1NS reHOTUNMPOBAHWS UCMOMNb30BaNK NONMMEPA3HYHO LIEMHYH PEaKLMIo C aHa-
NN30M AIMHBI PeCTPUKLMOHHBIX pparmeHToB (PCR-RFLP). Ctatuctnyeckas obpabotka pesynsraToB NpoBeAeHa npy NoMoLLm
nporpammHoro obecneyerns SPSS 17.0.

PesynbraTthl. YCTaHOBNEHO OTCYTCTBUE CBA3W Mexay rs1899663-nonumopdmusmom reHa HOTAIR 1 BO3HUKHOBEHWEM paka
MOYEBOro My3bIpst kak No AaHHbIM GUHAPHOW MOTUCTUYECKON Perpeccum, Tak 1 Nocne NpUMEHEHUs MoNpaBok Ha BO3pacT, Nom 1
kypenme (P_. > 0,051 P, > 0,05 Bo BCex Mogensx HacrenosaHns).

el

Takke nokasaHo, YTo PUCK Pa3BUTUS METACTA3NPOBAHMS paka MOYEBOrO NMy3bipst y HocuTeneit TT-reHoTuNa MeHbLUE, YeM Y HOCU-
Tenei G-annens B COOTBETCTBIM C peuieccusHoi (P =0,047; OR . =0,334, 95 % Cl = 0,113-0,986) Moaerbto HacrenosaHus.
Boree T0ro, N0 AaHHbLIM aAANTUBHOI MOAENI HACNIEA0BaHNS, PUCK PA3BUTUS METaCTa3upoBaHus y N ¢ TT-TeHOTUNOM MeHbLue

no cpaBHeHuto ¢ obnapartensmm GG-reHotvna (P =0,04; OR _ =0,301, Cl = 0,096-0,944).

Habn
OpHako nocrne NpUMeHeHNst NoNpaBok Ha BO3PACT, MOfI, KypeHMe 1 3noynoTpebneHme ankoronem CTaTuCTUYeckn 3HauMmas
CBAi3b McHesna kak B peveceusroit (P = 0,09; OR | = 0,386, 95 % CI = 0,129-1,159), Tak u B apautueroit (P, = 0,076;
OR_ =0,348, Cl = 0,108-1,118) mogensx HacnesoBaHus.

nonp

Habn

BbiBoabl. Csizb Mexay rs1899663-nonumopcuamom reHa HOTAIR 1 BO3HUKHOBEHMEM, @ TaKKe MeTacTa3MpOBaHWEM paka
MOYEBOIO Ny3bIpsi CPEAN NPEACTaBUTENEN YKPAUHCKON MOMyNsLMM OTCYTCTBYET.
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Association analysis between rs1899663 HOTAIR gene polymorphism
and bladder cancer development in Ukrainian population

A. D. Volkohon, Ya. D. Chumachenko, V. Yu. Harbuzova, O. V. Ataman

HOX antisense intergenic RNA (HOTAIR), the well-known long noncoding RNA (InRNA), performs epigenetic regulation of cell
cycle genes expression. Based on this fact it can be assumed that HOTAIR single nucleotide polymorphisms (SNPs) affect the
development of different oncological processes, in particular, bladder cancer.

The aim of the study: to analyze the association between HOTAIR rs1899663 single nucleotide polymorphism and bladder cancer
emergence as well as metastasis potential in Ukrainian population.

Materials and methods. Venous whole blood from 241 patients was used for genotyping. The studied group was formed from
141 patients with diagnosed bladder cancer and the control group was consisted of 100 healthy subjects. Polymerase chain
reaction-restriction fragment length polymorphism analysis (PCR-RFLP) was used for genotyping. The statistical processing of
obtained results was done by SPSS 17.0 software.

Results. There was no association between HOTAIR rs1899663 SNP and bladder cancer emergence according to the binary
logistic regression analysis as well as after adjustment for age, sex and smoking (P, > 0.05 and P, > 0.05 for all hereditary models).
In contrast, it was shown that the TT-genotype carriers have decreased risk of bladder cancer metastasis compared to G-allele
carriers in the recessive (P, = 0.047; OR = 0.334, 95 % Cl = 0.113-0.986) model. Moreover, TT-genotype carriers have decreased
risk of bladder cancer metastasis in comparison with GG-genotype carriers according to the additive (P, = 0.04; OR_ = 0.301,
Cl = 0.096-0.944) model. But after the adjustment for age, sex, smoking and alcohol consumption, the statistically significant
association was lost both in recessive (P, = 0.09; OR, = 0.386; 95 % CI = 0.129-1.159) and additive (P, = 0.076; OR_ = 0.348,
Cl=0.108-1.118) models.

Conclusions. There is no association between HOTAIR rs1899663 SNP and bladder cancer emergence as well as metastasis

potential in Ukrainian population.

3a paHumu Global Burden of Disease (GBD), anoskicHi
MyXI1HW NOCIAAKTb Apyre MiCLie CEpes NMPUUMH CMEPTHOCTI,
MOCTYNalo4MCh TiMbKI 3aXBOPIOBAHHSM CEPLIEBO-CYANHHOT
cucTemn. 3aranbHa KinbKiCTb 3apeecTpoBaHNX BUNaaKiB
paky y cBiTi ctaHoM Ha 2015 pik ctaHoBuna 17,5 MiH, a
KiNbKICTb NOMeprX y pe3ynisraTi pPO3BUTKY MyXJIMHHUX Mpo-
LieciB carHyna 8,7 MiH ocib [1,2]. Y CTpyKTypi CMepTHOCTI
cepeq, OHKOMOrYHMX NaTomMorii pak Ce4OBOroO Mixypa nocis
13 micue, a piBeHb 3aXBOPIOBAHOCTI NMiaBNULLMBCA Ha 31 %
3anepion 2005-2015 pp. [2]. Pe3ynsratv €nigemionoriyHmx
[OCTIifKeHb BKa3ytoTb Ha HeOOXiAHICTb pO3pobneHHs MeTo-
[iB CBOEYACHOI NPOMiNakTV kv Ta eeKTUBHOIO NiKyBaHHS
OHKOMOTiYHMX XBOPOD, 30KpemMa paky Ce40BOro Mixypa, Lo
HE MOXIMBO 6€3 AeTarnbHOr0 BUBYEHHS MPUYMH | 3aKOHO-
MipHOCTEMN PO3BUTKY NYXMMHHUX NPOLIECIB.

Bigomo, Lo CyTHICTIO KaHLeporeHedy € Be3MeXHNN i
6€3KOHTPONBbHMIA MOAIN KNITWHK, SKa 3a3Hana MyXIMHHOT
TpaHcdopmalii. besnocepeaHimm npuuvHamn nepeTeo-
PEHHS1 HOPManbHOI KNITWHW Ha PaKkoBY BBaXaloTb MyTaLii
TEHiB, LLO MOB'AA3aHi 3 MPOXOMKEHHSAM KIITUHHOTO Noginy,
abo nopyLueHHs perynauii ixHeoi ekcnpecii [3]. AKTUBHICTb
TEeHiB 3aneXuTb Bif CTaHY IXHIX PErynsaTOPHUX LiNsHOK i
CTyneHs KOHAEHcaLlii XxpomMaTuHy, TOBTO KOHTPOMIOETHCS
3a [OMOMOro0 enireHeTUYHUX MexaHi3MiB (Hanpuknag,
aLeTUINIOBaHHS YK 1eaLeTUoBaHHS ricTOHOBKX BirkiB, Me-
TUNOBaHHA Ta iemMeTutoBaHHs CpG-0CTpiBLLIB NPOMOTOp-
HWX iNSHOK rewiB) [4,5]. Baxnuea porb Y 3AiNCHEHHI Taknx
XiMiYHWX MOAMAIKaLLii Hanex1Tb JOBIMM HEKOLYyBanbHAM
PHK (aHPHK). Liei knac PHK 06’eqHye TpaHckpunTyi 3 0B-
XnHo, noHaa 200 HykneoTMaiB, WO He MatoTb BiOKPUTOI
pamKu 34NTyBaHHS CYTTEBOTO PO3Mipy [6,7]. HuHi ogHieto 3
HaibinbLw gocnimkyeaHnx € HOX antisense intergenic RNA
(HOTAIR) — mixreHHa aHTM3micToBHa AHPHK, wo 6epe
yyacTb Yy perynsuii excnipecii 6araTbox reHiB Ha enireHeTuy-
HOMy Ta TpaHckpunuiiHomy piBHsx. FeH HOTAIR BxoguTb
[0 cknagy reHHoro knactepa Homeobox C (HOXC), a iioro
KOZyBanbHWiA NaHLOT € YaCTUHOK MiHYC-NaHLtora 10Broro

nneya xpomocomm 12q13.13 [8]. Bigomo, wo HOTAIR 38's-
3yetbest i3 PRC2 1a LSD1 i TpacHnoptye L Ginkosi koMnmnek-
CW 10 NEBHWX FEHETMYHNX NoKyciB (Hanpuknag, HOXD10,
PTEN, RBM38, MMPs) [9]. Y pesynbrati HOTAIR-onoce-
penKoBaHOMO METUMOBAHHS Mi3NHOBWX 3anuwikie Lys-27
(H3K27) i pemetnntoBaHHs Lys-4 (H3K4) y cknagi ricToHiB
H3 BinbyBaeTLCA 3HMKEHHS EKCNPECii reHiB, L0 NPUYETH
10 3aifcHeHHs kniTuHHoro noginy [10]. Came Tomy 3ycunns
6araTb0x BYEHWX CbOrOAHI CMPSIMOBaHI Ha [OCTIMKEHHS
poni HOTAIR y posBuTKy MyxnvHHOI TpaHcdopmalii KniTuH.

€ yumano npaub, L0 NPUCBAYEHI BUSHAUYEHHIO aK-
TmBHOCTI reHa HOTAIR y nyxnuHHUX 3paskax. 3okpema,
Yu et al. [11] y3aranbHunu pesynbratu, Wo ceigyaTb npo
MiABULLEHHS EKCMPECIT LibOro reHa Npu PI3HNX TUMax MyXmuH,
cepeq HUX paK MOJMIOYHOI 3a51031, CTPABOXOAY, NereHb,
LUNYHKa, NeYiHKY, ropTaHi, NigLWIyHKOBOI 3aro3u, rmioMu Ta
capkomu. HOTAIR yHacnigok akTusaLlii reHeTUYHUX Mexa-
Hi3MiB eniTenianbHo-Me3eHxiMansbHoro nepexoay 30inbLuye
iHBa3MBHICTb | PyXMMBICTb MYXMMHHUX KMITUH, LLO MPU3BO-
[MTb [0 YTBOPEHHS BiAAaneHnXx MeTacTaTu4HNX BOTHULL,
Martinez-Fernandez et al [12] 3'acysanu, L0 NigBUMLLEHHS
piBHs ekcnpecii HOTAIR y TkaHWHax MyxJIMH CEYOBOTO
MiXypa, L0 peLMaMBYHOTb, MOB'A3aHe 3 MipLUMM MPOrHO30M
Lwono BuxmeaHHs. Yu et al. [13] noBenu HOTAIR-3anexHui
OHKoreHHuit ecpexT Binka HUR, sikuii 3nateH 38’s3yBatncs 3
AU-nosTopamu monekyn PHK. MpurHivexHs exkcnpecii HUR/
HOTAIR y pakoBux KniTvHax Ce40BOro Mixypa npuasoam-
N0 [0 3HWKEHHS iXHBOI iHBA3WBHOCTI, NponicepaLlinHoi
Ta MirpauiiHOi akTUBHOCTI 3 OHOYACHOK CTUMYISLIED
anonTosy. Sun et al. [14] BctaHoBunn HOTAIR-onocepeako-
BaHe 3HWxeHHs ekcrpecii miR-205 y nyXnMHHWX TKaHUHaX
CE40BOro Mixypa BHacnigok MetuntoBaHHs H3K27 i pemeTu-
ntoBaHHs H3K4 npomoTopHoi AinsHky reHa uiei MikpoPHK.
BusiBunocs, wo miR-205 npurtivye aktusricts CCNJ, sikuin
KoLY€ UMKIIH J — BaXIMBWIA PErynsaTop KNiTMHHOTO LMKy,
HeobxigHun ana G2/M-nepexopy. BianosigHo, Haanmwkosa
ekcnpecis HOTAIR y pakoBuX KniTUHax CE40BOMO Mixypa
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Ta6nuus 1. Kniniuni xapaktepucTuku xsopux Ha MKPCM Ta ocib KOHTporbHOT rpynu

N L P [ e S P

NpV3BOAMTb A0 NiABULLEHHS akTuBHOCTI CCNJ i, ik Hacni-
[OK, MocuneHoi nponicepavii myxnuHu.
OTxe, BCTAHOBMEHHS MONEKYNSAPHUX MExaHiamiB

HOTAIR-onocepeaKoBaHoro KaHLieporeHeay TpUBae, Xo4a Bik, powu + SD 62,88 +12,91 77,38+849 < 0,001
HUHI HaKOMYeHO oBOMi Barato iHghopMaLlii oo nopy- G AL b0 o
Kypui, n (%) 70 (49,6) 27 (27,0) <0,001

LueHoro nuTaHHs. OfHak BapTo BiA3HAYUTL, LIO MPUYMHM
niauLeHHs ekcnpecii Liei AHPHK y NyXnuHHUX KNiTuHax €
MEHLL JocnigpKeHUMW. TOMy OAVH i3 HaWNepCneKTUBHILLNX
Cy4acHWX HanpsiMiB MOMEKYMAPHOI reHETUKM CTOCYETHCA
BUBYEHHS! (DYHKLIOHANBHOMO 3HA4YEHHS OIHOHYKNEOTUAHUX
NoniMOpdi3aMiB reHiB, a TakoX IXHBOIO 3B'513KY 3 PO3BUTKOM,
nepebiromM NyxMHHUX MPOLIECIB.

MKPCM: nepexigHOKMITMHHWIA pak Ce4OBOro Mixypa; N: KinbKiCTb OCI6; X: XiHKW; u: YOMOBIKY;
P: MOKa3HWK CTATUCTUYHOT 3HAYYLLOCTi; NOPIBHSHHS KaTeropianbHMX 3MiHHWX BUKOHaNM 3a ONOMOroio
X2-TECTY, KiNbKICHUX 3MiHHIX — 32 AOMOMOroto t-TecTy.

Tabnuus 2. Kninivni xapaktepuctuku xsopux Ha MKPCM i3 meTactasyBaHHsM
MyxyMHY Ta 6e3 Hboro

m Mertacrasu (n = 68) Hemae metacTasiB (n = 73) _

Merta po6otu Bik, pokn £ SD 64,41+ 13,06 61,45+ 12,69 0,175

Crarb, X/ 14/54 13/60 0,675
AHani3 38'a3ky rs1899663-noniMopdHNX BapiaHTiB reHa Kypui, n (%) 34 (50,0) 36 (49,3) 0,935
HOTAIR i3 BUHWKHEHHSIM paKy CE40BOro Mixypa Ta Woro Anoronb 42 (61,8) 58 (79,5) 0,021

30aTHOCTI 0 MeTacTasyBaHHs y NpeacTaBHUKIB YKPaiHCHKOT
nonynavii.

MKPCM: nepexigHOKITITUHHMIA pak CEY0BOrO Mixypa; n: KiNbKICTb OCIB; : XKiHKW; U: YOMOBIKM; p: MOKa3HMK
CTaTUCTUYHOT 3HAYYLLIOCTi; NOPIBHSIHHS KaTeropianbHUX 3MiHHIX BUKOHAMM 3a LJOMOMOTOH0 X*-TECTY,

Martepianu i meToAM AOCAIAKEHHA

Xapakmepucmuka epyn nopigHsIHHA. Y BOCTIMXEeHHs 3a-
nyamnu 241 ocoby, KOTPUX NOZINUIK Ha JOCAIAHY rpyny,
NPeaCTaBHUKM SKOI Manu pak Ce40BOro Mixypa (27 xiHoK
i 114 vonogikis; cepenHii Bik [+SD] — 62,88 + 12,91 poky)
Ta rpyny KOHTporto (34 xiHkv i 66 YonoBiKiB; cepeaHii Bik —
77,38 £ 8,49 poky). [liarHOCTMKy OHKOMOri4HOI NaTonorii Ta
BeJeHHs nauieHTiB 3aincHunm B CymcbkoMy obracHomMy
KniHiYHOMY OHKomoriyHoMy AucnaHcepi 3 2005 o 2016 p.
OcratoyHnin MopchonorivHui fiarHo3 NepexiaHoO-KMTUHHOMO
paky cevoBoro mixypa (MKPCM) BctaHOBMEHWIA BignoBigHO
[0 MikHapoaHux kpuTepii European Association of Urology
Guidelines. Yci naujentv manu kniHiny ctagito |l myxnuh-
Horo npouecy 3a TNM-knacudikavieto 3nosikiCHUX NyXSInH.
3aranbHi KniHiYHi XapakTepUCTUKN OHKOMOMYHWX XBOPKX i
MPEACTaBHWKIB KOHTPOMBHOI rPyNu HaBeaeHi B mabnuui 1.
CepeaHin Bik KOHTPONMBHMX OCIO BiPOTiAHO BULLMIA 32 TaKWiA
Ans gocnimkyBaHoi rpynu. Lien chakT nigsuLLye HagiiHicTb
KOHTPOTIO, apKe VIMOBIPHICTb PO3BUTKY MYXIMHHOI NaTonorii
Ha HaCTYMHWX eTanax KUTTS NOro NMPEACTABHUKIB 3MEHLLY-
€TbCsA. OCHOBHI KNiHIYHi XapakTepyucTUKI rpyn NOPIBHAHHS,
wo 6ynu cdopmoBaHi ANs BUBYEHHS METacTaTU4HOro
noTeHLiany NyxnvH, HaBeaeHi B mabruyi 2. MNpotokon Ao-
CRimKeHHs 3aTBepmxeHnin Komitetom 3 eTuku MeguyHoro
iHcTuTyTy CymIY (Ne3/05.12.11) Ta BignoBigae 0CHOBHUM
NoNoXeHHAM [enbCiHCbKOT Aeknapalii BcecBiTHbOI Meany-
Hoi acoujiavii. Yci naujieHTV Haganum nucbMoBy iHGOpMOBaHyY
3rofly Ha y4acTb Y JOCHimKEHH.

leHomunysaHHs. [na [OCAIAXEHHS BUKOPUCTOBY-
Banw LinbHy BEHO3HY KPOB MaLieHTIB, B3ATY y CTEpUIb-
HUX YMOBax y MOHOBETU 06’eMoM 2,4 Mn i3 KamnieBo
Cinnio eTuneHgiamiHTeTpaouToBoi Kucnotn («Sarstedty,
®PH) sk aHTukoarynsaHT. Buginenns OHK sukonamu 3a
CTaHZApTHUM MPOTOKOMOM, BuKopucToBytoun GeneJET
Whole Blood Genomic DNA Purification Mini Kit (Thermo
Fisher Scientific, USA). [ins reHOTUMyBaHHS NaLieHTIB 3a
rs1899663-nonimopchismom reHa HOTAIR 3acTocoBaHa
noniMepasHa NaHLIroBa peakList 3 HaCTYNHUM aHani3om
JOBXMHM pecTpukuinHnx dparmenTiB (PCR-RFLP). Ha
eTani amnnicikauii peakuiiHa cymil cknaganacs 3 5 MM
DreamTaq™ Green Buffer (10X) (Thermo Fisher Scientific,
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KiNlbKiCHIX 3MiHHUX — 3a [JOrOMOroto t-TecTy.

USA), 0,5 MM dNTP (Thermo Fisher Scientific, USA),
0,1 MM koxHoro npaimepa, 1U Tag-nonimepasu (Thermo
Fisher Scientific, USA), 75-100Hr HK i aeioHizoBaHoi Bogu
(3aranbHuit 06'em 25 mkn). MoniMepasHy naHLoroBy peak-
Liito 3airicH1v 3a gonomoroto amnnichikatopa Thermocycler
GeneAmp PCR System 2700 (Thermo Fisher Scientific,
USA), TemnepatypHui pexum HaBegeHuin y mabnuyi 3. Ha
eTani pecTpuKLii 4o 6 Mk amnnigikaTy foaaBani 2 MK eH-
[JoHykneasu pectpukuii BseG1y bydepHomy poauuHi Buffer
Tango (Thermo Fisher Scientific, USA). 3pasku iHkyOysanu
B TepmocTari 3a Temnepartypu 37 °C nporarom 20 rog.
Mpaimepn nigibpani Tak, WwWob o6MexmTn nocnigos-
HicTb [IHK 3aBoosxku 401 nH, Wwo mictutb rs1899663-no-
nimopcHuii cait. OgHak amnnicikaT yHacniZok HasiBHOCTI
KOHCTUTYTWUBHOTO CalTy PeCTPUKLi NiA Aieto eHA0HYKMeasm
BseG1 po3pizaBcs Ha 2 pparmeHT — 76 nH i 325 nH. YHac-
nipok TpaHcaepcii G—T y nonoxerHi 4093 (rs1899663-no-
nimopdiam) reHa HOTAIR (NC_000012.12) yTBoptoeTbCS
AofatkoBuii cant pectpukuii BseG1. MNopsa 3 yTBOpeHHAM
hparmeHTa 3 76 nH, doparMeHT JOBXMHO 325 NH po3pisa-
€TbCsA Ha 2 JoaaTkoBMX — 63 nH i 262 nH. 3a HasBHOCTI B
amnnicpikati G-anens yTBOPIOETLCA TiNbk ABa parmMeH-
™M =76 nH i 325 nH (puc. TA). ins posgineHHs npogykTis
PeCTpUKLiii 3aCTOCOBYBAINN rOPU30HTarbHUI enekTpodopes
(10Vicem) y 2,5 % arapoaHomy reni 3 4oAaBaHHAM PO3HNHY
6pomucToro etugito (10mr/mn). Juckpumiais reHoTunis
3a rs1899663-nonimopciamom reHa HOTAIR BrkoHaHa 3a
[0MOMOrOH0 TpaHcintomiHatopa («brokomy», P). Pesynsra-
TV PECTPUKLINHOMO aHanisy HaBeaeHi Ha puc. 15.
CmamucmuyHul aHani3. BinblWicTb CTAaTUCTUYHKX
po3paxyHKiB 34iNCHEHi 3a JOMOMOrO NPOrpamHoro 3a-
6e3neveHHs SPSS 17.0 (Chicago, IL, USA). KateropianbHi
3MiHHI HaBefeHi K abCOMOTHI Ta BiACOTKOBI 3HAYEHHS;
6e3nepepBHi aHi HaBedeHi sk cepenHi 3HaueHHs + SD
(HopmanbHiCTb Po3noAiny AaHVX NATBEpAXyBanacs 3a ao-
nomoroto Tecty LLlanipo-Yinka). [ins nopiBHAHHS CepeaHix
3Ha4eHb 3aCTOCOBYBANM JBOCTOPOHHIN t-TecT CTbloaeHTa.
BignosigHicTb po3noAiny YacToT anenis y KOHTPOMbHI rpyni
nepeBipsnK 3a 4OMOMOro MporpaMHoro 3abeaneyeHHs
Online Encyclopedia for Genetic Epidemiology Studies
(http://www.oege.org/software/hardy-weinberg.html). Ons
MOPIBHSIHHSA 4acTOT anenis i reHOTWNIB, a TaKOX THLLKMX
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Tabnuus 3. Ymoswu amnnidikavii ans rs1899663-nonimopdiamy rena HOTAIR

Mpsimuii: 5 TGAAAGCCAGGATCATTTAACA3 [eHarypalis li6pnan3sadis EnoHratisa 401 nH
3BopotHuii: 5GGGCTCATGGAGACATTTTAAGS 94°C-45¢ 59°C-45c¢ 72°C-45c¢

MH: Napy HYKNeoTUIB.

Puc. 1. PesynbtaTit pecTpuKLiliHOTO aHa-
53,967,468 nigy 3a rs1899663-noniMopdiamom rexa
| HOTAIR.
TCACCTCC 3’

AGTGGAGG 5

A 53,967,068

| | |
5 GGATGCAC

3 . ccTAcTc.TG

53,967,139 53,967,146 53,967,206 53,967,213
| |

A: 3niBa — cant pectpukuii BseG1;
CTpinKamMu NO3HaYeHi MicLst HAHECEHHS
PECTPUKTA300 OAHOMAHLIOTOBUX PO3PI3iB MO-
cnigosHocTi AHK; N — Gyab-sikuii Hykneotug,.
MocepeauHi — NOCNIBOBHICTb HyKNEoTUaiB
53,967,468 amnnicikaty BignosigHo o NC_000012.12;
| Mpaiimep R — 380pOTHWIA NpaiiMep;

TCACATCC 3 Mpaiimep F — npsMuit npaitmep;
AGTGTAGG 5 nocaipoBHicTb 53,967,139 - 53,967,146

T BiNOBIAAE KOHCTUTYTUBHOMY CalTy pec-
Tpukuji BseG1; nocaipoBHicTb 53,967,206 -
53,967,213 yTBOPIOE JOAATKOBUN CallT
pectpukuii BseG1 yHacnigok 3aminn G Ha
Ty nonoxerHi 53,967,210 (rs1899663);
CTpinKamMu No3HaYeHi MiCLis HAHECEHHS oa-
HOMaHLtoroBoro po3piay nocnigosHocti AHK
pecTpukTasoto BseG1; uepBoHUM KOAbOPOM
no3Ha4eHuiA nonimopHuii cairT rs1899663.
CnpaBa Bka3aHa BignoBIiAHICTb MiX reHo-

BseG1

53,967,068

|
5 Mpaiimep R

3’

53,967,139 53,967,146 53,967,206 53,967,213
I |

| |
GGATGCAC
CCTACGTG

BseG1 BseG1

CailT pecTpuKuii BseG1 GG-reHotun: 76 + 325 (nH)

GT-reHoTun: 76 + 63 + 262 + 325 (nH)

5’...GGATGNNN...3’
TT-reHotun: 76 + 63 + 262 (nH)

3'...CCTACNNN...5’

500 no
400 no

300 no
200 no

100 no
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kaTeropiarnbHUX 3MiHHWX 3aCTOCOBYBanM X2-TecT. 3B's30k
reHOTUMIB i3 PO3BUTKOM paKy CE40BOro Mixypa Ta MeTacTta-
3yBaHHSAM NyXJMHW aHanidyBanu 3a JOonoMorok BiHapHoT
NOTICTUYHOI perpecii. BuaHayanu BiHOLWEHHS LIaHCIB
(OR) i 95 % posipumin inTepsan (95 % Cl) B gomiHaHTin
(Hocii MiHOpHOTO anens NpPOTV AOMIHAHTHWX FOMO3MIOT),
peLieCBHiN (rOMO3UTOTM 32 MIHOPHM arenem NPoTY HOCHiB
[OMiHAHTHOTO anensi), HaaAOMIHaHTHIl (reTepo3uroTy Npo-
TV TOMO3MIOT) Ta aAWTUBHIN (FETEPO3NroTM Ta FOMO3UTOTH
3a peLecyBHUM anenemM npoTy TOMO3UTOT 38 OCHOBHWM
arnenem) mMogensx cnagkyBaHHs. 3acToCyBaHHS MynbTy-
BapiabenbHOi NOricTUYHOI perpecii A4ano 3mory 3pobuTy
MOMPaBKX Ha iHLUi (OaKTOpPU PU3NKY — BIK, CTaTb, 3BUYKY
KypWTY Ta 3MOBXVBaTY ankoronem. Yci tectv 6ynu aeobiy-
HMK. 3HayeHHs p > 0,05 BBaXKanu CTaTUCTUYHO 3HAYYLLMM.

Pe3yabTati

OcHoBHiI KIiHiYHi xapakTepucTukm xBopux Ha MKPCM i
MPEACTaBHWKIB KOHTPOMBHOI rPYNK HaBeaeH B mabnuui 1.
Ocobu KOHTPOIBHOI rpYNK BUSIBUINCS 3HAYHO CTapLUMMK
3a nauieHTiB 3 oHKkonoriyHoto natonorieto (p < 0,001). Hato-
MicTb cepep xBopux Ha MKPCM kinbkicTb KypLiB BUsiBUnacs

TUNOM i JOBXKWHOIO YTBOPEHUX (hparmMeHTiB
PECTPUKLLT; NH — Napy HyKNeoTuAiB.

B: M - monekynsipHuit Mapkep;
110 — Napu OCHOB;

Aopixkku 1, 3, 8 — GG-reHoTum;
AOpiXKK 2, 5, 6, 7 — GT-reHoTun;
Aopikka 4 — TT-reHotun.

3HavyLLo GinbLuoto, Hix cepen 3poposwx ocib (p < 0,001).
BcTaHoBMnM CTaTUCTUYHO BipOrigHi BiAMIHHOCTI po3noginy
npeacTaBHUKIB rpyn NopiBHAHHS 3a cTatTio (p = 0,009).

Y mabnuuj 4 y3aranbHeHi pe3ynsTaTi MopiBHAHHS Yac-
TOT anenis i reHoTUNiB 3a rs1899663-nonimopdismom reHa
HOTAIR cepep nauiexTis i3 TKPCM Ta 0ci6 KoHTpomnbHOT
rpynu. BCTaHOBMIW, LLO YacTOTV aneniB y rpyni KOHTPOMto
BiAnoBifatoTb piBHoBasi Xapai-BanHGepra (p,,,,. = 0,862).
CraTucTyHO 3HaYyLLi BiAMIHHOCTI po3noginy sik anenis
(p =0,296), Tak i reHoTuniB (p = 0,55) Mix rpynamm nopie-
HSIHHS HE BCTAHOBUIIU.

Pesynbratv aHanisy 38's3ky reHoTvnis 3a rs1899663-no-
nimopdiamom reHa HOTAIR i3 possutkom NMKPCM HaBepeHi
B mabnuyi 5. CTaTCTUYHO 3HaYYLLi pe3ynbTaTi Sk 3a fAaHn-
My GiHapHOi NoricTUYHOT perpecii, Tak i micns BpaxyBaHHs
MOMpaBoK Ha BiK, CTaTb i 3BUYKY KypUTU HEe BCTAHOBMUIM
(Pyroer > 0,05 Ta P, > 0,05 B ycix Moaensix cnaakyBaHHs).

Ons pocnigxeHHs 3B’A3KYy MiX reHoTunamu 3a
rs1899663-nonimopdhiamMom reHa HOTAIR i MeTacTaTyHUM
noteHuianom MKPCM oHkonorivHy rpyny noginunm Ha 2: B
nepLLy BBIMLLNN NaLiEHTV 3 METACTAaTUMHUMM BOTHULLL@AMY,
y opyry — ocobu Bes meTacTasis. KniHiuHi xapakTepucTiikm
rpyn NOpiBHSIHHS y3aranbHeHi B mabnuyi 2. Bussunocs,
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Lo cepeq naLlieHTiB 663 MeTacTasiB KinbKicTb XBOpUX, SIKi
310BXKMBAOTb ANKOroneM, CTaTncTUYHO BinbLua, Hix cepeq
oci6 i3 metactazamm (p =0,021). BigmiHHoCTi 3a Bikom, cTaT-
TIO NaLiEHTIB i KINbKICTIO KypLiB He Bu3Haynmm (p > 0,05).

Y mabnuui 6 HaBefeHi pe3ynsTaTi NOPiBHSAHHS YacToT
anenis i reHoTMniB 3a rs1899663-nonimopdiamMom rexHa
HOTAIR cepep oci6 i3 meTacTasamu Ta 6e3 Hux. He BcTa-
HOBWM CTATUCTUYHO 3HAYYLLI BIAMIHHOCTI 3@ PO3Moaifiom
Ak anenis (p = 0,055), Tak i reHoTunis (p = 0,104).

Pesynbratn aHanisy 3s's3ky rs1899663-nonimopdis-
My reHa HOTAIR i3 po3suTkom meTacTtasyBaHHs [KPCM
HaBefeHi B mabnuyi 7. BctaHoBUNM, LLO PU3NK PO3BUTKY
MeTacTasyBaHHs B HOCIiB T T-reHOTUMY MEHLLIMIA, HIX Yy HOCiB
G-anens (p,,,,= 0,047, OR __=0,334,95 % CI = 0,113~
0,986) BiAnoBigHO 40 peLIECMBHOI MOZENi CnafkyBaHHs. 3a
[aHUMV aAUTUBHOI MOZENi, PU3VK PO3BUTKY MeTacTasyBaH-
Hst MKPCM B oci6 i3 TT-reHOTMNOM MEHLLUWIA, HiX Yy FoMO-
3urot 3a ocHoBHIUM arnenem (p, = 0,04, OR___=0,301,
Cl = 0,096-0,944). OgHak nicns 3acTocyBaHHs MOMNpPaBoK
Ha BiK, CTaTb, KypiHHS Ta 3MOBXMBAHHS ankoronem ctaTuc-
TUYHO 3HaUYLLWIA 3BA30K 3HUK SIK Y PELIECUBHIA (P, o 0,09;
ORmnp= 0,386, 95 % CI = 0,129-1,159), Tak i B aguUTVBHIN
(P, = 0,076; OR | = 0,348, CI = 0,108-1,118) mopensx
CcnagKyBaHHs.

06roBopeHHs

len HOTAIR mae poBxmHy 12,649 nH, 110ro kogyBansHuit
NaHLor BXOAWTb A0 CKady MiHyC-naHLtora JOBroro ne-
ya 12913.13 xpomocomu (NC_000012.12). 3a gaHumm
GRCh38.p7 (Genome Reference Consortium Human
Build 38 patch release 12), TpacHBepcis G—T (rs1899663)
NOKani3yeTbCs Ha MiHyC-NaHLory XpoMOCOMM B MONOXEHHI
53,967,210. BiaaHaummo, Lo pechepeHcHa NocnifoBHICTb
NC_000012.12 Bignosigae 5’-3'-nocnifoBHOCTi HyKneo-
TMAiB HekodyBanbHoro naHutora reHa HOTAIR (i, igno-
BiJHO, YaCTWHI NOCMIAOBHOCTI 3MiCTOBHOIO faHLfora reHa
HOXC11), Tomy B Aesikmx mxepenax nonimopdHniA BapiaHT
rs1899663 po3rnsgatoTb sk 3amiHy C—A Ha nntoc-naHLora
XPOMOCOMM.

Y pesynbrati AOCIMKEHHS BCTAHOBUMM Taki 4yacTto-
TV MiHOpHOrO T-anens: y npeacTaBHWKIB KOHTPOMbHOI
rpynm — 0,405; y rpyni nauienTis i3 MKPCM - 0,358; y
XBOPYWX, SKi MatoTb MeTacta3n nyxmmHun, — 0,301; y rpyni
6e3 metactasiB — 0,411. Yactotn anenis y rpyni KOHTPO
BignoBigatoTh piBHOBa3i Xapai-BaiiHbepra, a cTaTUCTYHO
BIPOriAHi BiGMIHHOCTi 3@ pPO3MOAiNoM anene i reHoTMMIB Mix
rpynamw nopiBHsIHHS He BcTaHoBwnW. 3a gaHumn The 1000
Genomes Project (phase 3), yactora miHopHoro A-anens 3a
rs1899663-nonimopiamom y 3aranbHii nonynswji craHo-
BuTb 0,254, cepen acpukaHuis — 0,179, B aMmepuKaHcbKii
nonynsuii — 0,362, cepen HaceneHHs CxigHoi Asii — 0,205,
cepefn npefcTaBHukiB niBgeHHoi Asii — 0,314, cepep
esponenuis — 0,268. HaitbinbLu 3icTaBHa 3 KOHTPOIbHO
rpynoto YacToTa MIHOPHOTO anens BUSBMEeHa Y nomynsLii
konymbiiuis (MegenbiH) — 0,409, nepyanuis (Mima) — 0,4,
mekcukaHuis (Jloc-AHmxnec) — 0,383 [15]. Pesynsratu
CBigYaTb NPO HasABHICTb ETHIYHMX OCOBNMBOCTEN Y PO3NOAINi
rs1899663-nonimopcHux BapiaHTie reHa HOTAIR. OpHak
HUHI Lie nepLui faHi WoAo YacToTu MiHopHoro T-anens
cepef XBOpWX Ha pak Ce40BOro Mixypa sk Ans YKpaiHCLKOT,
TaK i cBiTOBOI nonynsuyii.
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Tabnuus 4. Posnogin anenis i reHoTmniB 3a rs1899663-nonimopdiamom reHa
HOTAIR cepep xBopux Ha MNMKPCM Ta oci6 rpynu kKoHTponio

_m_
R S O S

leHoTuM
GG 59 418 35 35,0 - 0,550
GT 63 447 49 49,0
T 19 13,5 16 16,0

Aneni
G 181 64,2 119 59,5 0,862 0,296
T 101 358 81 40,5

NKPCM: nepexiaHOKMITUHHMI pak Ce40BOT0 MiXypa; N: KiflbKiCTb OCIB; P, .+ MOKA3HUK BiAXVNEHHS
yacToT anenis Big piBHoBaru Xapai-BaitHbepra; p: nokasHWK CTaTUCTUYHOT 3HAYYLLOCTI.

Tabnuus 5. AHani3 38’a3ky rs1899663-noniMmopcHux BapiaHTis reHa HOTAIR i3

possutkom MNMKPCM
wogen, ——[o._[or PO

(95%C))  (95%Cl)

[lomiHanTHa 0284 0,748 (0441-1271) 0334 0,764 (0,442 —1319)
Pevecusra 0584  0818(0,398—1,681) 0607 0,823 (0,391 1,731)
HapnomiaHTHa 0508  0,841(0,503—1,405) 0561 0,855 (0,503 - 1452)
AavTuBHa® 0,382 0,704 (0,321-1545) 0421 0,717 (0,319 -1,613)

0,344 0,763 (0435-1,336) 0,397 0,779 (0,437 - 1,388)

NKPCM: nepexiaHOKITUHHMI pak Ce40BOro Mixypa; p,  : 3Ha4eHHs p 6es nonpaskn Ha koapiatu;
ORc..m BIAHOLLEHHS! WAHCIB; P, < 3HA4EHHS P MiCTIS MONPaBKiA Ha BiK, CTaTh | 3B14Ky nanuTy; ORMP'
BiAHOLLEHHS! LAHCIB Micrnsi nonpaekv Ha koBapiath; 95 % Cl: 95 % [LoBipunil iHTepBar; BEpXHil psgok
nokasye pesynbTaTit NopiBHSHHS TT-reHoTuny 3 GG-reHoTMNoM, a HKHINA — GT-reHotuny 3 GG-

reHOTUMNOM.

Tabnuus 6. Posnogin anenis i reHoTmniB 3a rs1899663-nonimopdiamom reHa
HOTAIR cepep xBopux Ha MKPCM i3 meTacTtasyBaHHsM i 6€3 Hb0ro

_ 3 meTacTazamu (n 68) Bea MmeTacrasiB (n 73)

eHoTUM
GG 32 471 27 37 0,104
GT 31 45,6 32 438
T 5 74 14 19,2

Aneni
G 95 69,9 86 58,9 0,055
T 41 30,1 60 41,1

MKPCM: nepexiaHOKMITUHHIIA pak Ce40BOro Mixypa; n: KinbKicTb oCi6; p: NOKa3HUK CTaTUCTUYHOI
3HaYyLLOCTi.

Tabnuus 7. AHania 38’a3ky rs1899663-nonimopdcpiamy rena HOTAIR i3 po3BuTKOM

meTacTasdyBaHHs [TKPCM
N O T E

(95 % CI)

[lomiHaHTHa 0,227 0,66 (0,337-1,294) 0,283 0,68 (0,336 - 1,375)
PeuecreHa 0,047  0,334(0,113-0,986) 0,09 0,386 (0,129 - 1,159)
HappomiHaHTHa 0,834 1,073 (0,552 -2,086) 0,884 1,053 (0,526 - 2,109)
AnvuTiBHa® 0,04 0,301 (0,096-0,944) 0,076 0,348 (0,108 - 1,118)
0,579  0,817(0,401-1,665) 0,602  0,82(0,39-1,727)

MKPCM: nepexigHOKMiTMHHWIA pak Ce4yoBOro Mixypa; p
OR__:BigHOLIEHHS LIaHCIB; p

cnoet”

noert 3HAYEHHA p B€3 NOMpaBKy Ha KoBapiaTy;

1 3HaYEHHS p MICNS NONPaBKM Ha BiK, CTaTb, 3BUYKY ManuTh Ta
3M0OBXKVBaHHS ankoronem; ORWP BiJHOLUEHHS! LUAHCIB nicnsi nonpasku Ha kosapiat; 95 % Cl: 95 %
[0BipYNiA iHTEPBAN; BEPXHIli PAAOK NOKa3ye pesynsTaTi NopiBHAHHA TT-reHoTuny 3 GG-reHoTunom, a
HWXKHI — GT-reHoTuny 3 GG-reHoTMnom.

nonp*

MonimopdHuin BapiaHT rs1899663 reHa HOTAIR
nokaniayeTbCs B iHTPOHI (nonoxeHHs 4903 3a gaHuMu
NC_000012.12). Bigomo 3 TpaHCKpWnLiiHi BapiaHTu
HOTAIR, Lo yTBOPIOKOTCA BHACTILOK arnkTepHaTUBHOIO
cnnaicuHry. Cepefl HAX TPACHKPUNUIAHMA BapiaHT 2
(NR_003716.3), poBxuHoto 2364 HykneoTuay, € HanbinbLL
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focnimkeHum. BetanosneHo, o rs1899663-nonimopdiam
3HaxoaWNTbCS Y APYroMy iHTPOHI (3'-kiHeLb nonepeaHLOro
€K30HY 2 3aKiH4yeTbCS HYKNeoTuaoM 266, paxyoun Big
CanTy iHiLiavji TpaHcKpunLii) Ta Mae NopsaKoBUA HOMep
59 (Bignik NPOBOAMTLCSA Bif NEPLIOTO HyKNEOTUAYy 5'-KiHLs
iHTPOHa 2), Lo no3HavaeTbes 266+59G>T (NR_003716.3).
Gong et al [16] 3'sicyBanu: TpacHeepcis G—T (rs1899663)
NPU3BOAMTbL A0 3MiHW MiHiMarbHOI BinbHOT eHepril (AG) Ha
7,8 kkan/monb y ueHTpanbHin ainsHui HOTAIR, wo moxe
BMMMBATU Ha BTOPUHHY CTPYKTYPY MOMeEKynu. Y noparnbiuo-
my Taheri et al BcTaHOBUMAK, WO 3amiHa G Ha T (rs1899663)
3miHtoe cnopigHeHicTb HOTAIR [0 TpaHCKpUnLiHNX dhak-
Topie HNF4, PPAR Ta RXRA, LU0 NoB’si3aHi 3 Nporpecieto
Ta peumanByBaHHAM GaraTbox MyXnWH, 30Kpema paky
ceyoBoro Mixypa [17-19].

Benuka kinbkicTb AocnigxeHb cnpsMoBaHa Ha
3'AcyBaHHsA poni nonimopchHux BapiaHTie reHa HOTAIR y
po3BUTKy MyxnuHHKX npouecis. Min et al [20] 3gicHunm
meTaaHania 18 mkepen ¢axoBoi nitepaTypu, BiANOBIAHO
[0 sKoro Hocii TT-reHoTuny 3a rs12826786 i rs920778 no-
nimopcHmm BapiaHTamu reHa HOTAIR matoTb MigBuLLIEHWIA
PU3NK BUHUKHEHHSI PAKOBUX 3aXBOPIOBaHb MOPIBHAHO 3
HoCisiMU OCcHOBHOro C-anensi. YXogHWX CTaTUCTUYHO 3Ha-
YyLumx pesynerartiB ans rs7958904, rs4 759314, rs874945 i
rs1899663 ofHOHYKNEOTAHUX NOMIMOPEI3MIB He BUSIBIN.
MetaaHanis 48 gocnimkeHb, Lo 3giicHeHwi Li et al [21],
NiaTBEPIKYE HaBEAEHi AaHi: AOCMNIAHUKN BUSBUMN 3HAYY-
LI 38’30k Mix rs920778 i rs12826786 nonimopdpiamamm
reHa HOTAIR i nyxnnHHO TpaHcopMaLlieto KIiT H, OfHaK
ans rs1899663, rs874945 i rs4759314 nonimopdiamis
TaKy 3aKOHOMIPHICTb He BCTAHOBUMW. PU3MK BUHUKHEHHSI
OHKOMOTIYHMX 3aXBOPIOBaHb TPaBHOI CMCTEMU B HOCIIB
MiHopHoro C-anens 3a rs7958904-nonimopdiamomM reHa
HOTAIR BUSIBUBCS HXKYMM MOPIBHSIHO 3 HOCISIMI OCHOBHOTO
G-anens y NnpeacTaBHUKIB KUTANCLKOT NOMYNsLi.

Cnig Big3HaumTK, WO pe3ynbraty BinbLwocTi HayKoBMX
MOLLYKIB CTOCYOTbCA AOCRimKeHHs BrnuBy rs1899663-no-
nimopdHux BapianTie reHa HOTAIR Ha nyXnuHHY TpaH-
chopmaLilo TKaHWH, WO YYTAKUBI 4O BNAMBY CTaTeBMX
ropmoHiB. Taheri et al [17] BcTaHoBWK, WO Hocii T-anens
3a rs1899663-nonimopisMoM MatoTb MiABULLEHNIA PU3NK
po3BUTKY OOPOSIKICHOT rinepnnasii nepeamixypoBoi 3anosu
B ipaHcbkin nonynauii. [lo Toro x Taki ocobu MatoTh GinbLuy
CXWUIBHICTb 4O PAKOBOTO NEPepOIKEHHS rinepnnasoBaHux
KNiTvH Hapani. Hassanzarei et al [22] Aiiwwny [0 BUCHOBKY:
Hocii T-anens 3a rs1899663-nonimopismom matoTb 3HU-
KEHUI PU3MK BUHWUKHEHHS paKy MOIIONYHOI 3a503n cepep,
NPeACTaBHWKIB NIBAEHHO-CXIAHOrO perioHy IpaHy. 3icTaBHi
pesynstat oTpumanu gocnigHuku Yan et al [23] ans ku-
TalcbKoi nonynsLii, BCTAHOBMBLUM NPOTEKTUBHUIA edekT
T-anens B po3BUTKy paky MOIIOYHOI 3aM03u Cepef XiHoK
i3 BikOM HacTaHHs MeHapxe noHag 14 pokiB i GinbL Hix
ABoma saritHocTamu. Hatomicts Weng et al [24] nokasanm
BiACYTHICTb 3B'513Ky Mix rs1899663-noniMmopcH1MY BapiaH-
Tamu Ta BUHUKHEHHAM LiepBikarnbHOi iHTpaeniteniansHol
Heonnagaii B asincbkux xiHok, a Guo et al [25] He BusiBUNK
CTaTUCTWNYHO 3HaYyLLi BIgMIHHOCTI 3a pO3MOoifIoM reHOTUNIB
3a rs1899663-nonimopiaMom Mix XBOPYMI Ha paK LUMIAKN
MaTku Ta ocobamm rpyniu KOHTPOIIO ceper, NMPEACTaBHUKIB
KUTanCbKOT nonynsLi.

|HWwa rpyna cyyacHux JOCRigXeHb CnpsMOBaHa
Ha BCTaHoBMEeHHs poni rs1899663-nonimopdiamy reHa

HOTAIR y po3BUTKYy myx/uH TpaBHOi cuctemu. Tak, Li et
al [26] He BCTAHOBMMW CTATUCTUYHO BIPOTigHUI 3B’S30K
Mix rs1899663-noniMopdiaMOM | BUHUKHEHHSIM renatoLie-
NONSAPHOI KapLMHOMM B KUTANCLKOTO HaceneHHs. Su et al
[27] BcTAHOBUNM NIABULLEHNIA PU3VK PO3BUTKY NIOCKOKI-
TWHHOTO paKy POTOBOI MOPOXHMHM Y HOCIiB T T-reHoTuny 3a
rs1899663-nonimopiamom nicns BpaxyBaHHS nonpaBok
Ha KypiHHS, )XyBaHHs BeTens Ta 3MoBXWBaHHS ankoronem
cepep npeacTaBHukiB CxigHo-AziiicbKkoro perioHy. [lo Toro
X BUSIBMEHa 3aKOHOMIpHICTb 30epiranaca nig 4Yac nopis-
HSIHHS TPYNU XBOPWX, SIKi HE BUKOPWUCTOBYKOTH GeTenb, i
KOHTPOIbHMX OCID i3 nonpaBkamu Ha KypiHHS Ta 3MOBXM-
BaHHSI ankoronem.

[exinbka HaykoBuX pobiT NPUCBAYEHi aHani3y 3B'a3Ky
Mix rs1899663-noniMopdH1MI BapiaHTaMu Ta BUHMK-
HEHHAM MyXNWH AWXanbHOI Ta HepPBOBOI CUCTEM. Tak,
Wang et al [28] BcTaHOBUNK, O HOCIT TT-reHoTuny MatTb
BULLWA PU3VK PO3BUTKY PaKy NereHb NOPIBHSHO 3 HOCIAMU
GG-reHoTuny B kuTancekin nonynsuii. Gong et al [16]
noBiAoOMNSA0TL NPO BinbLUy YyTMBICTL A0 XiMioTepanii B
KUTaNCbKMX NALIEHTIB i3 pakoM NereHb, Lo MatoTh T-anenb.
Yang et al [29] 3HaWLWNM CTATUCTUYHO 3HAYYLLUMIA 3B’A30K
MiX HasBHicTio AA-reHoTUny 3a rs1899663-noniMopdismom
i NiABULLEHMM PU3NKOM PO3BUTKY HEMpOOnacToMu B AiTen
kuTamncekoi nonynsuii. MNicns crpatudikavinHoro aHaniay
HayKOBLIi BCTAHOBMIN, WO OTPUMaHa 3aKOHOMIPHICTb
BUSIBNISETLCA Y FPYMi XKIHOK, @ TakoX Cepe nawieHTis i3
NEPBMHHOK NoKanisauielo NyXnuMHW B 3a04EPEBUHHOMY
NPOCTOPI Y1 CEPEAOCTIHHI.

Omxe, BnnuB rs1899663-nonimopdiamy Ha po3BUTOK
OHKOIOrYHOI NATONOrii 3HaYyLLe BiAPI3HAETHCS B PI3HUX
€THIYHMX rpynax. Pesynbratu 34iiCHEHOro AOCHIMKEHHS
CBiAYaTh Npo BiACYTHICTb 38’A3KY Mix rs1899663-nonimop-
ismom rena HOTAIR i possuTkom MKPCM B ykpaiHcbkin
nonynsuii. BctaHoBunw, Wo Hocii TT-reHoTuny MaioTb BY-
LA pU3MK MeTacTasyBaHHS MyXIMHW NOPIBHSIHO 3 HOCISIMM
G-anensi. Mpote nicnsi BHECEHHS B PIBHSHHSA NOMCTUYHOT
perpecii nonpaBok Ha BiK, CTaTb, KYPiHHS Ta 3MIOBXMBAHHS
arkoronem BUSIBIEHWI 3B'A30K BTPATWB CTATUCTUYHY 3Ha-
YyLicTb. Lle cBiguNTb Npo HasiBHICTb NOPSA i3 FeHOTUMOM
BaXIMBILUMX NPEAMKTOPIB METacTaTUYHOro noTeHuiany
MyXMWHW.

[Mopgi6He pocnimkeHHs LLoao 38'A3Ky Mix rs1899663-mo-
nimopdiamom reta HOTAIR i poasutkom MNKPCM y caiTi He
3.0iMCHIOBANK, a pesyrsTaT, Lo ofepKarnu, € nepLmMMy ans
YKpaiHCBKOT nonynsLii.

BucHoBKH
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2. B ykpaiHcbkin nonynsuii BigCyTHIN 3B’A30K Mix
rs1899663-nonimopcpiamom reHa HOTAIR | BUHUKHEHHAM
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3. MonimopchHuii nokyc rs1899663 reHa HOTAIR He
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The aim is based on the comprehensive examination of pregnant women to determine the risk factors for preterm labor and  Key words:

develop criteria for its prediction. preterm birth,
Materials and methods. In a prospective opened study took part 63 patients at 22—34 weeks of gestation. The study was carried progltlasterortwle, |
out on the basis of Pl “Regional Perinatal Center” ZRC, which is the clinical base of the Department of Obstetrics and Gynecology, gwritéﬁ%s?gr Isol,

ZSMU. The average age of pregnant women was 27.1 + 0.8 (M £ SD) years. Pregnant women were divided into two groups,
depending on the gestation period course. Thus, group | included 44 pregnant women who had TPL (threatened preterm labor),
and group Il — 19 patients with normal course of pregnancy. In the first day, body mass index was determined and laboratory ~ Zaporozhye

xaminations (pr rone, insulin an isol level) were performed. medical journal
examinations (progesterone, insulin and cortisol level) were performed 2019; 21 (6), 759-763

Results. According to the ROC analysis, we obtained the following distribution points: the age of pregnant women over 35 years DOL

(sensitivity 33.3 %, specificity 96.1 %), the area under the ROC curve of 0.542 (95 % CI 0.411-0.668, P = 0.6953); body mass  1; 14739 /2310-1210.
index (BMI) £22.95 kg/m? (sensitivity 66.7 %, specificity 84.3 %), the area under the ROC curve 0.694 (95 % Cl 0.566-0.804,  2019.6.186500
P=0.01); insulin >31.36 pMe/ml (sensitivity 41.7 %, specificity 90.2 %), the area under the ROC curve 0.505 (95 % C10.376-0.633,

P =0.96); cortisol £609.7 ng/ml (75 % sensitivity, 55 % specificity), the area under the ROC curve of 0.694 (95 % CI 0.518-0.765, S:;'C‘;tnkoaao202@
P = 0.07); progesterone <247.8 ng/ml (sensitivity 41.7 %, specificity 88.2 %), the area under the ROC curve 0.579 (95 % Cl gl com
0.448-0.703, P = 0.4).

Conclusions. The results of the conducted research indicate that multivariate logistic regression analysis allows determining
the risk factors of preterm labor. Among the established prognostic markers for spontaneous preterm birth, the most compre-
hensive information is the complex assessment of age, BMI and hormonal profile. The findings suggest that dependent risk
factors for preterm birth include: the level of progesterone lower than 139.5 ng/ml, cortisol less than 577.9 ng/ml, BMI less
than 24 kg/m? and maternal age of over 25 years. Independent factors should include the maternal age of over 35 years,
the level of insulin above 31.36 ng/ml and progesterone less than 247.8 ng/ml. Considering the study results, high specificity
and sensitivity of the proposed multivariate models, it would be appropriate to include measurements of progesterone, insulin
and cortisol levels in the standard examination complex for pregnant women from 22 to 34 weeks of gestation. It will enable
the identification of a risk group for preterm labor and implementation of timely prevention.

OuiHloBaHHA GaKTopiB PU3UKY Ta CyYacHi MOXXAMBOCTi NPOrHO3yBaHHSA Kntouosi croBa:
. nepeAyacHi nonoru,

nepepvyacHUX nNoAoriB nporecTepoH,

A. 0. WesueHko, 10. . KpyTb HOYNIF, KOPTMSOR,
MPOrHO3yBaHHA.

MeTta po60TH — Ha nigcTaBi KOMMIEKCHOTO 0BCTEXEHHS BariTHUX BCTAHOBUTY (aKTOPW pU3Ky NepeayacHux nomnoris i po3pobutu

KpuTepii iX NpOrHo3yBaHHs. 3anopisbkuii
MeAUYHUA

Marepianu Ta MeTogu. Y npocrnekTUBHOMY BIOKPUTOMY AOCTIMKEHHI B3SNM yyacTb 63 nauieHTku B TEPMIHI BariTHOCTI 22—-34 JypHan, - 2019, -
TWxHI. [locrifhkenHs BikoHany Ha 6asi K3 «ObnacHuit nepuHatanbHui ueHTp» 3OP, Lo € kniHiuHO 6a3ok kadeapy akyliepeTsa 1,21, Ne 6(117). -
Ta riHekonorii 30MY. CepegHint Bik BaritTHux — 27,1 + 0,8 (M £ SD) poky. BariTHux noginunu Ha asi rpynu 3anexHo Big nepebiry €. 759-763
recTaujinHoro nepiogy. Y | rpyny ysifunu 44 saritHi, ki Manu 3arposy nepeadacHux nosnoris, a B Il — 19 naujenTok i3 Hopmans-

HUM nepebirom BariTHOCTI. MpoTsArom nepLuoi o6y BCiM XiHkam BCTaHOBUNM iHAekc macu Tina (IMT) i aaiiichunn nabopatopHe

06CTEXEHHS! (BU3HAYEHHS! MPOreCTEPOHY, iHCYMiHY Ta KOPTU301Y).

Pesynitatu. Y pesynbrati ROC-aHanisy oTpumanu Taki TOYKM po3noginy: Bik BariTHUX noHag 35 pokiB (YyTnmBicTb — 33,3 %,
cneundivHicts — 96,1 %), nnowa nig kpusoto — 0,542 (95 % [ 0,411-0,668; p = 0,6593); inaekc macu Tina (IMT) £22,95 kr/m?
(vyTrnmBicTb — 66,7 %, cneumndiyHicTs — 84,3 %), nnowwa nig kpusoto — 0,694 (95 % [l 0,566-0,804; p = 0,01); iHcyniH >31,36
MKME/Mn (vyTnuBicTb — 41,7 %, cneumdiynictb — 90,2 %), nnowa nig kpueoto — 0,505 (95 % Al 0,376-0,633; p = 0,96); kop-
Tm30n £609,7 Hr/mn (YyTnmBicTb — 75 %, cneumdivnicTb — 55 %), nnowa nig kpusoto — 0,649 (95 % Al 0,518-0,765; p = 0,07);
nporecTepoH <247,8 Hr/mn (4ytnmeictb — 41,7 %, cneumndiyHictb — 88,2 %), nnowa nig kpusoto — 0,579 (95 % [l 0,448-0,703;
p=04).

BucHoBku. Pe3yneratn JocnimKeHHs ceigyath, Wo 6aratoakTopHUn NOFCTUYHWIA PEerpecininii aHani3 4ae MOXIIMBICTb
BU3HAUMTW (haKTopy puavKy nepeadacHux nonoris. Cepen BCTAHOBMEHUX MPOrHOCTUYHUX MapKepiB LLOAO CMOHTAHHOM
PO3BUTKY NepefYacHUX Nomnoris HanbinbLU iHhOPMaTUBHIM € KOMMIIEKCHE OLiHI0BaHHS Biky, IMT i ropmoHanbHoro npodisnto.
BcraHoBneHi Aani cBigyaTh, WO 3anexHuMmn haktopamu pusnky nepeayacHuX nosorie € piBeHb NPOrecTepoHy MeHLLEe Hix
139,5 Hr/Mn, KOpTH30My MeHLUE Hixk 577,9 Hr/mn, IMT MeHLue 3a 24 kr/m? i Bik BariTHOT NoHaz 25 pokiB. HesanexHi dhaktopw: ik
BariTHWUX NoHag 35 pokis, piBeHb iHCyniHy noHag 31,36 MKME/Mn, piBeHb NPOreCcTePOHY MEHLLE Hix 247,8 Hr/mn. Bpaxosytoum
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pe3ynsTaT AOCHImKEHHS, BUCOKY CMELMAIYHICTb | Yy TNMBICTb 3anpONOHOBaHNX MyIsTUBAPIaHTHUX MOZENEW, BariTHAM Y TEPMiHi
22-34 TWKHi LOUINBHO B KOMMNEKC CTAaHAAPTHOMO OBCTEXEHHS BKIOYATU BU3HAYEHHS! PIBHS MPOTECTEPOHY, IHCYMiHY, KOPTU301Y,
LU0 Ja€ 3MOry BUSIBUATY rpyny pU3unKy LLOAO PO3BUTKY NepeayacHnX Nomnorie Ta CBOEYACHO BXUTY NPOMINakTUYHNX 3aX0giB.

OueHKa ¢aKTopoB pUcKa U COBPEMEHHbIE BO3MOXXHOCTH NPOrHO3MPOBaHUA
npeXXAeBpeMEHHbIX POAOB

A. A. WeBueHko, 10. A. KpyTb

Llenb paboTbl — Ha OCHOBaHWUM KOMMIIEKCHOTO 06crenoBaHs GepeMeHHbIX OnpeaeniTb (haKkTopbl prcka NPexXaeBpeMEeHHbIX
pOLOB U pa3paboTaTb KpUTEPUN UX MPOTHO3MPOBAHUS.

Marepumans! n meToAbl. B npoCnekTMBHOM OTKPLITOM MCCNIEA0BaHUM NPUHANKW yqacTve 63 naumeHTkv B cpoke HepeMeHHOCTH
22-34 Hepenu. ViccnenoBaHue BbinonHeHo Ha 6ase KY «ObnacTtHol nepuHatanbHbii LeHTp» 30C, KOTOpbIA ABNSIETCS KIMHU-
yeckon 6a3on kadpenpbl akyLiepcTsa v ruHexkonorn 3rMY. CpegHuii BopacT 6epemenHbix coctasun 27,1 £ 0,8 (M + SD) roga.
BepemeHHbIX Noaenuny Ha ABe rpynbl B 3aBUCMMOCTH OT TEYEHUs reCTaLMoHHOro nepuoaa. B | rpynny Bowunu 44 6epemeHHble
C Yrpo3oi npexaeBpeMeHHbIX PofoB, a Bo || — 19 naumeHTok ¢ HopManbHbIM Te4eHneM BepeMeHHOCTH. B nepBble CyTkn y Bcex
XXEHLLUWH onpedenunu uHaekc maceol Tena (MMT) u BeinonHunmu nabopatopHoe obcnenoBaHue (onpegeneHne nporectepoHa,
VHCYNWHa 1 KopTr3ona).

Pesynktartbl. B pesynsrate ROC-aHanmsa nonyyeHbl Takve TOUKM pacnpeneneHns: Bo3pacT 6epemMeHHbix ctaplue 35 ner (Jys-
cTBUTENBHOCTL — 33,3 %, cneundmyHocTs — 96,1 %), nnowaab nog ROC kpueoii — 0,542 (95 % AW 0,411-0,668; p = 0,6593);
nHaexc macebl Tena (MMT) <22,95 kr/m? (4yBCTBUTENBHOCTL — 66,7 %, cneundnyHocTs — 84,3 %), nnowaab nog ROC kpusoi —
0,694 (95 % W 0,566-0,804; p = 0,01); uHcynmuH >31,36 MKME/Mn (4yBcTBUTENBHOCTL — 41,7 %, cneumnduryHocTs — 90,2 %),
nnowagps nog ROC kpueoit — 0,505 (95 % AW 0,376-0,633; p = 0,96); koptnaon <609,7 Hr/mn (4yBCTBUTENBHOCTb — 75 %,
cneumndmyHocTb — 55 %), nnowags nog ROC kpueoii — 0,649 (95 % OM 0,518-0,765; p = 0,07); nporectepoH <247,8 Hr/Mn
(vyBcTBUTENBHOCTL — 41,7 %, cneumduiHocTb — 88,2 %), nnowwaak nog ROC kpusoii — 0,579 (95 % N 0,448-0,703; p = 0,4).

BriBoAbI. Pe3ynsrathl CBUAETENLCTBYIOT, YTO MHOTO(AKTOPHbIV NOTMCTUMECKWIA PErPECCUOHHBIN aHanW3 No3BOMseT onpeae-
NUTb hakTOpbI pUCKa NPeXaeBPEMEHHbIX POA0B. Cpeay YCTaHOBMNEHHBIX MPOrHOCTUYECKMX MapKepOB CMIOHTAHHOTO Pa3BUTHS
npexaeBpeMeHHbIX POAoB Hambonee MHOPMATUBHON SIBMSIETCS KOMMIEKCHas oueHka Bo3pacta, MMT v ropmoHanbsHoro
npocuns. YCTaHOBMNEHHble JaHHble NoKasanw, YTO K 3aBUCKUMbIM hakTopaMm pucka NPeXaeBPEMEHHBIX POAOB OTHOCATCS
YPOBEHb NporectepoHa MeHblue 139,5 Hr/mn, kopTusora MeHblue 577,9 Hr/mn, UMT meHbLue 24 kr/m? 1 Bo3pacT 6epemen-
Hov 6onee 25 net. K HesaBuCHMBIM (hakTopam crieflyeT OTHECTU BO3pacT 6epeMeHHbIX cTaplue 35 neT, ypoBeHb VHCYNHA
6onee 31,36 MKME/Mn v ypoBeHb nporectepoHa MeHblue 247,8 Hr/mn. YunTblBas pesynsratbl UCCEefoBaHusl, BbICOKYHO
CNeUneUYHOCTb N YyBCTBUTENBHOCTb NPEASIOKEHHbIX MYMETMBAPUAHTHBLIX Mogenen, bepeMeHHbIM B cpoke 22—-34 Hepenu
LenecoobpasHo B KOMMMEKC CTaHAapTHOrO 06CnefoBaHNs BKIKOYATb OMPeeneHne YpoBHS NPOrecTepoHa, UHCYHA U
KOpTK30Ma, YTO MO3BOMWUT YCTAHOBUTL FPYMMy prcka MO PasBUTUIO NPEXAEBPEMEHHBIX POAOB M CBOEBPEMEHHO MPOBECTU
npodunakTuieckme MeponpuiTHS.

For many years, premature delivery (PD) remains one of
the main problems of modern practical obstetrics due to
high rates of reproductive loss, perinatal morbidity and
mortality in preterm infants. Today, positive changes in this
area have been achieved through a set of measures within
the framework of the National Programs, regionalization
of perinatal care and continuous improvement of the con-
ditions for children with a small and extremely low body
weight at birth. However, the data from the State Program
for “Reproductive Health of the Nation” for the period up
to 2018 indicate that direct reproductive losses from PD
make up 36—40 thousand unborn wanted children annually
and do not have a tendency to decrease, despite the high
potential of obstetricians in the implementation of numer-
ous and highly effective diagnostic methods and treatment
regimens for pregnancy maintenance. The frequency of PD
remains high and ranges between 10-12 % and 20-25 % of
the total number of pregnancies [1,2]. More than 30-40 %
of perinatal pathology and mortality cases are associated
or predisposed to PD [3].

Given the fact that PD is based on both polyetiologic
factors and polypathogenetic mechanisms of development,
atthe present stage, itis considered not as an independent
nosological entity, but as a syndrome [4]. PD syndrome
covers a combination of processes caused by fibronectin
assembly, changes in the cervical length, activation of
infection in a pregnant woman, proinflammatory cytokines

production in the amniotic fluid, and diseases of the newborn
associated with an intrauterine infection [5].

The frequency of preterm birth varies in different regions
of the world, for example, in the United States, PD rates are
from 12 % to 13 %, while in Europe and other developed
countries, official rates range from 5 % to 9 % [6,7]. It should
be noted that during the last decade in industrialized coun-
tries, the rate of PD is increasing, for example, in the USA
this indicator has increased from 9.5 % to 12.8 % (25 %) [7],
despite the fact that specialists and scientists have obtained
up-to-date knowledge about risk factors and mechanisms of
PD development over the last years, as well as a number
of social and medical interventions have been developed
to reduce the rate of preterm labor [8].

Overall proportion of premature birth in the structure
of perinatal mortality is about 75 % and in the structure of
long-term morbidity in children — more than 50 % and it
is the biggest problem [9]. In addition, most of premature
children have an increased risk of developing neurological,
respiratory and gastro-intestinal violations [9].

In fact, there are two reasons for inability to reduce
the frequency of PD: the lack of both necessary examina-
tions to identify women at high risk and effective measures
to prevent these complications. Current conditions dictate
the need to find new methods for predicting PD, as well
as the use of new more effective methods of pregnancy
maintenance.
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The aim

The aim is based on the comprehensive examination of
pregnant women to determine the risk factors for preterm
labor and develop criteria for its prediction.

Materials and methods

In a prospective open study, 63 patients at 22—-34 weeks of
gestation were included. Pregnant women were involved
in the study after signing an informed consent. The study
was carried out on the basis of PI “Zaporozhzhia Regional
Perinatal Center”, which is the clinical base for the Depart-
ment of Obstetrics and Gynecology, ZSMU (the head of
the Department — MD, PhD, DSc, Professor Yu. Ya. Krut).
The average age of the pregnant women was 27.1 + 0.8
(M £ SD) years. The pregnant women were divided into two
groups, depending on the gestation period course. Thus,
group | included 44 pregnant women who had threatened
preterm labor (TPL), and group Il - 19 patients with a normal
course of pregnancy.

The exclusion criteria were severe somatic diseases.
Every pregnant woman was interviewed to determine
whether additional methods of examination would be
appropriate and gave consent for their performance. The
study met the modern moral and ethical standard require-
ments regarding the ICH/GCP Guidelines, the Helsinki
Declaration of 1964, the Council of Europe Conference on
Human Rights and Biomedicine, as well as the provisions
of the legislative acts of Ukraine.

On the first day, all women were laboratory examined
(determination of progesterone, insulin and cortisol) and
body mass index (BMI) was calculated.

Statistical processing of materials was carried out using
the packages of programs Statistica 6.0 (StatSoft, USA)
and MedCalc. The normality of quantitative characteristics
distribution was checked with the Shapiro-Wilk test. The
method of binary logistic regression analysis was used to
determine the predictors of TPL. Factors that had a proba-
ble predictive value in one factor analysis were included in
the multivariate model by the inverse step-by-step method
for the determination of independent predictors. The data
were presented as odds ratio and confidence intervals.
Cut-off values of the quantitative indicators included in a
multivariate logistic regression model were determined
using ROC analysis. All statistical tests were two-sided
and P values <0.05 were considered statistically significant.

Results

Pregnant women with TPL accounted for 69.8 % (44 out of
63 pregnant women) of the total number of patients involved
in the study. For 12 women, pregnancy ended with preterm
birth, accounting for 19.1 % of the total. Most pregnant
women (80.9 %) gave birth to full-term neonates.
According to the study results, pregnant women with
TPL had a 57 % (P < 0.05) longer hospital stay after giving
birth in comparison to women with normal pregnancy course
(6.90 £ 1.27 days versus 3.70 + 0.33 days). It was due to
PD and, in some cases, the need for special medical care
for preterm infants and resuscitation measures. In the struc-
ture of diseases in preterm infants, the leading ones were:
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hypoxic-ischemic injury of the central nervous system with
inhibition syndrome, neonatal jaundice, respiratory distress
syndrome, predominantly Type |, intraventricular cerebral
hemorrhages and retinopathy of prematurity. Two children
had a congenital heart disease as an intraventricular
septum defect and an atrial septum defect, 2 children had
neonatal jaundice.

In order to find out the factors that influence the course
of pregnancy and increase the risk of PD, we have con-
ducted an analysis of the results from the monitoring of 63
pregnant women who were observed in the Pl “Zaporizhzhia
Perinatal Center”. Logistic regression analysis was used to
determine the cut-off value of quantitative indicators that
increase the risk of PD, to construct univariate and multi-
variate models and to identify dependent and independent
risk factors for the spontaneous appearance of clinical
symptoms and prematurity.

In the ROC analysis, we obtained the following distri-
bution points (Table 1): the age of pregnant women over 35
years (sensitivity 33.3%, specificity 96.1 %), the area under
the ROC curve 0.542 (95 % CI 0.411-0.668, P = 0.6593);
BMI £22.95 kg/m? (sensitivity 66.7 %, specificity 84.3 %),
the area under the ROC curve 0.694 (95 % CI 0.566-0.804,
P =0.01); insulin >31.36 pMe/ml (sensitivity 41.7 %, speci-
ficity 90.2 %), the area under the ROC curve 0.505 (95 % ClI
0.376-0.633, P = 0.96); cortisol <609.7 ng/ml (75 % sensi-
tivity, 55 % specificity), the area under the ROC curve 0.694
(95 % C10.518-0.765, P=0.07); progesterone <247.8 ng/ml
(sensitivity 41.7 %, specificity 88.2 %), the area under
the ROC curve 0.579 (95 % CI 0.448-0.703, P = 0.4).

These factors have been identified as the potential risk
predictors for PD using regression logistic analysis. Table 2
shows the data of the univariate regression analysis.

Consequently, according to the univariate model
(Table 2), the following indicators were found to be depen-
dent risk factors for PD: maternal >35 years significantly
increased the risk of PD in 12.25 times (95 % CI 1.91-78.27;
P =0.008); the risk of PD was also 10.75 times increased in
BMI less than 22.95 kg/m? (95 % Cl 2.60-44.37, P =0.001),
the insulin level above 31.36 pM/ml significantly increased
the risk of PD in 6, 65 times (95 % CI 1,507-28,659;
P=0.01).

At cortisol levels < 609.7 ng/ml, PD was 3.65 times
(95% CI 1.50-28.65; P = 0.01) increased. The literary data
indicate that the fetus can generate signaling factors that ac-
tivate the labor activity itself. Hypothalamic-pituitary-adrenal
theory is represented as one of these theories. Preparation
for labor begins with the fetal adrenal cortex functional
activation, which are responsible for the synthesis of major
steroids — dehydroepiandrosterone and cortisol [10].

The risk of PD also depends on the level of proges-
terone, which was convincingly proved by the logistic
regression analysis in our study. If progesterone was less
than 247.8 ng/ml, the risk of PD was 5.36 times (95 % ClI
1.280-22.369; P = 0.02) increased. Progesterone plays
an important role in the central and peripheral nervous
system regeneration manifesting in multifaceted effects,
including soothing, anxiolytic and antidepressant effects at
high concentrations, and vice versa, at low levels — anxiety
and fear [11-13].

We have constructed three multivariate models
(Table 3) with the logistic regression analysis. According
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Table 1. Distribution point by the ROC analysis for the risk of premature birth

m Area under ROC curve (AUC) |95 % ClI Significance level, p | Distribution point Sensitivity, % Specificity, %
>35

Age, years 0.542 0.411-0.668 0.659 33.3 96.1
BMI, kg / m? 0.694 0.566-0.804 0.011 <2295 66.7 84.3
Insulin, pM / ml 0.505 0.376-0.633 0.958 >31.36 417 90.2
Cortisol, ng / ml 0.649 0.518-0.765 0.07 <609.7 75.0 54.9
Progesterone, ng/ml 0.579 0.448-0.703 0.403 <247.8 M7 88.2

Table 2. Univariate model of the risk of premature delivery

Indicator, units Univariate model
Odds Ratio, OR Significance level, P 95 % Confidence interval, Cl

Age, years 12.25 0.008 1.91-78.27
Insulin, yMe/mg 6.57 0.01 1.50-28.65
Cortisol, ng/ml 3.65 0.073 0.08-15.08
Progesterone, ng/ml 5.35 0.020 1.28-22.36
BMI, kg/m? 10.75 0.001 2.60-44.37

Table 3. Multivariate models of threatened preterm labor

Indicator, units

Age, years

Insulin, pMe/mg
Cortisol, ng/ml
Progesterone, ng/ml
BMI, kg/m?

Mt 1 Moz |

Odds ratio, | Significance | 95% Confidence | Odds ratio, | Significance | 95% Confidence | Odds ratio, | Significance | 95% Confidence
(0] level, P interval, Cl o] 3 level, P interval, Cl (0] level, P interval, Cl

23.87 0.007 2.37-240.45 100.95 0.002
10.28 0.02 1.45-72.87

10.25 0.02
11.81 0.01 1.77-78.59

56.73 0.0009

5.42-1877.17 65.12 0.006 3.39-1249.92
12.23 0.04 1.10-135.69

1.38-76.16

5.23-615.17 53.82 0.002 4.19-689.89
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to the first model, independent risk factors of PD were
the following: maternal age over 35 years, serum insulin
>31.36 ng/ml and progesterone <247.8 ng/ml.

The combination of these factors significantly increased
the odds ratio of PD in comparison with the influence of a
particular factor in the univariate model. Thus, in the first
multivariate model, maternal age over 35 years increased
the risk of PD in 29.3 times (P < 0.01), the level of insulin
above 31.36 increased the odds ratio (OR) in 10.3 times
(P =0.01) and progesterone level less than 247.8 ng/ml
increased OR in 11.8 times (P = 0.01).

The second model combined such independent risk
factors as BMI, age and cortisol level. According to this
model, the age proved to be a very powerful factor that
the OR was 100 times (P < 0.01) increased, maternal body
weight deficiency 56 times (P < 0.01) increased the OR
and the cortisol level less than 609.7 ng/ml - in 10 times
(P=0.02).

The third model also combined BMI, age and insulin
content. According to our data, the risk of PD was 65 times
(P < 0.01) increased in maternal age over 35 years, 54
times (P < 0.01) — in BMI less than 22.96 kg/m?, 12 times
(P =0.04) in insulin level above 31.36 pMe/mg.

PD can be caused by a variety of factors, including
infections, vascular lesions, uterine contractions, violation
of mechanisms of allogeneic recognition, stress and other
pathological processes [14,15].

It is known that increased activity of endogenous pro-
gesterone is required for normal pregnancy development
as it can directly reduce the risk of PD due to endocrine
and anti-inflammatory mechanisms. In addition, it has
been shown that the level of endogenous progesterone

withdrawal is involved in the onset of labor. It was followed
by numerous studies on the evaluation of exogenous pro-
gesterone efficacy for PD prevention.

There are a number of recognized risk factors for PD,
including PD in the anamnesis, a short cervix according to
ultrasound data in the second trimester of pregnancy, and
a high concentration of cervicovaginal fetal fibronectin. The
cervical length according to ultrasound data is a powerful
and informative prognostic marker for PD, even more sig-
nificant than the presence of PD in the anamnesis [16,17].

Discussion

So, according to our data, the dependent factors for PD
include:

—progesterone less than 139.5 ng/mlincreases the OR
in 8.23 times (95 % CI 1.06— 63.94; P = 0.043);

— cortisol less than 577.9 ng/ml increases the OR in
10.6 times (95 % Cl 1.93-57.68; P = 0.006);

—BMlless than 24 kg/m? increases the OR in 12.4 times
(95 % CI, 1.89-81.14, P = 0.008);

— age more than 25 years increases the OR in 4.48
times (95 % CI 1.002-20.06, P = 0.049).

Among the independent factors for PD are:

— age over 35 years increases the risk in 29.3 times
(P=0.007);

— the level of insulin over 31,36 pMe/mg increases
the OR in 10.3 times (P = 0,01);

— the level of progesterone less than 247.8 ng/ml
increases OR in 11.8 times (P = 0.01).
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Conclusions

1. The results of the conducted study indicate that
multivariate logistic regression analysis allows determi-
ning the risk factors for preterm labor. Among the estab-
lished prognostic markers for spontaneous development
of preterm labor, the complex assessment of age, BMI
and hormonal profile contain the most comprehensive
information.

2. The findings suggest that dependent risk factors for
preterm birth include: the level of progesterone lower than
139.5 ng/ml, cortisol less than 577.9 ng/ml, BMI less than
24 kg/m? and maternal age of over 25 years. Independent
factors should include maternal age of over 35 years,
the level of insulin above 31.36 ng/ml and progesterone
less than 247.8 ng/ml.

3. Considering the study results, high specificity and
sensitivity of the proposed multivariate models, it would be
appropriate to include measurements of progesterone, insu-
lin and cortisol levels in the standard examination complex
for pregnant women from 22 to 34 weeks of gestation. It
will enable the identification of a risk group for preterm labor
and implementation of timely prevention.

Prospects for further research. A comprehensive
assessment of biochemical markers taking into account
the psycho-emotional state of pregnant women with PD is
going to be conducted.

Funding

The research was carried out within the framework of research
work of the Zaporizhzhia State Medical University “Scientific
substantiation of the influence of non-medicamentous and
medical methods of treatment of pregnant women on reduction
of obstetric and perinatal complications” (state registration
number 0110U000909).

Conflicts of interest: authors have no conflict of interest to declare.
KoHAIKT iHTepeciB: BiACYTHIM.

Haailaa o peaakuii / Received: 27.07.2019
MNicas poonpautoBaHHs / Revised: 14.08.2019
Mpuitato po Apyky / Accepted: 05.09.2019

Information about the authors:

Shevchenko A. 0., MD, Assistant of the Department

of Obstetrics and Gynecology, Zaporizhzhia State Medical
University, Ukraine.

Krut Yu. Ya., MD, PhD, DSc, Professor, Head of the Department of
Obstetrics and Gynecology, Zaporizhzhia State Medical University,
Ukraine.

BipomocrTi npo aBTOpiB:

LLleBueHKo A. O., acuCTEHT Kad. akyLLepcTBa Ta riHEKOAOTiT,
3anopi3bknit AepXKaBHUA MEAUYHUI YHIBEPCUTET,

Ykpaina.

KpyTb 0. 1., A-p MeA. Hayk, npodecop, 3aB. Kad. akyLiepcTea
Ta riHeKoAorii, 3anopi3bKuiA AePXaBHUIA MEANUYHIUI YHIBEPCUTET,
YkpaiHa.

CBepeHus 06 aBTOpax:

LLleBuYeHKO A. A., aCCUCTEHT Kad. aKyLLIepcTBa U MMHEKOAOTHH,
3anopoXCKUi rOCyAAPCTBEHHBIA MEAMLMHCKIIA YHUBEPCUTET,
YkpauHa.

KpyTb t0. 1., A-p MeA. Hayk, npodeccop, 3aB. kad. akyllepcTsa
1 TMHEKOAOTMM, 3aNOPOXCKUIA FOCYAAPCTBEHHBIM MEAULMHCKWI
YHWUBEpCHTET, YKpanHa.

Zaporozhye medical journal. Volume 21. No. 6, November — December 2019

Original research

References

[

[2

3]

[4]

18]

(6]
[

18]

9]

[10]

(1]

[12]

[13]

[14]

[19]

[16]

(7

Serov, V. N, Sidelnikova, V. M., Agadzhanova, A. A., & Tetruashvili, N. K.
(2003). Rannie poteri beremennosti — novoe ponimanie gormonalnyh
narushenij [Early pregnancy losses —a new understanding of hormonal
disorders]. Russian Medical Journal, 11(16), 907-908. [in Russian].
Zhuk, C. |., & Chechuga, S. B. (2008). Sovremennye aspekty pato-
geneza, diagnostiki i lechenija gipergomocisteinemii u zhenshhin s
nevynashivaniem beremennosti [Modern concepts of the pathogenesis,
diagnosis and treatment of hyperhomocysteinemia in women with
miscarriage]. Women'’s doctor, 5, 14. [in Russian].

Di Renco, D.K. (2008). Sovremennyj vzgljad na vedenie prezhdevre-
mennyh rodov [Modern view on management of preterm birth]. Wo-
men’s doctor, 4, 41. [in Russian].

Usanov, V.D., Shtah, A. F., Ishkova, M. V., Magdeeva, N. ., Popova, O.A.,
& Timshin, A. V. (2010). Akusherskie aspekty prezhdevremennyh
rodov. Sovremennye predstavlenija [Obstetric aspects of preterm
birth. Modern views]. University proceedings. Volga region, 1(13),
120-132. [in Russian].

Hodzhaeva, Z. S. (2010). Taktika vedenija spontannyh prezhdevre-
mennyh rodov s pozicij dokazatelnoj mediciny [Management tactics
of spontaneous preterm birth from the point of view of evidence-based
medicine]. Gynaecology, 2, 12-16. [in Russian].

Slattery, M., & Morrison, J. (2002). Preterm delivery. The Lancet,
360(9344), 1489-1497. doi: 10.1016/s0140-6736(02)11476-0
Hamilton, B., Martin, J., Ventura, S., Sutton, P., & Menacker, F. (2006).
Births: Preliminary Data for 2007. National vital statistics reports: from
the Centers for Disease Control and Prevention, National Center for
Health Statistics, National Vital Statistics System. CDC, 54. 1-17.
Goldenberg, R., & Rouse, D. (1998). Prevention of Premature Birth.
New England Journal Of Medicine, 339(5), 313-320. doi: 10.1056/
nejm199807303390506

McCormick, M. (1985). The Contribution of Low Birth Weight to Infant
Mortality and Childhood Morbidity. New England Journal Of Medicine,
312(2), 82-90. doi: 10.1056/nejm198501103120204

Zhukovec, I. V., & Zarickaja, Je. N. (2012). Sintez steroidnyh gormonov
vo vremja beremennosti [The synthesis of steroid hormones during
pregnancy]. Yakut Medical Journal, 2, 96-98. [in Russian].

Andréen, L., Nyberg, S., Turkmen, S., van Wingen, G., Fernandez, G.,
& Béackstrom, T. (2009). Sex steroid induced negative mood may be
explained by the paradoxical effect mediated by GABAA modulators.
Psychoneuroendocrinology, 34(8), 1121-1132. doi: 10.1016/}.psyn-
euen.2009.02.003

Schiller, C., Meltzer-Brody, S., & Rubinow, D. (2014). The role of
reproductive hormones in postpartum depression. CNS Spectrums,
20(1), 48-59. doi: 10.1017/s1092852914000480

Stopifiska-Gtuszak, U., Wasilewska-Dziubinska, E., Stowinska-Srzed-
nicka, J. (2008) Progesteron — neurosteroid syntetyzowany w uktadzie
nerwowym [Progesterone — neurosteroid synthesized in nervous sys-
tem.]. Postepy Nauk Medycznych, 3, 154-158. [in Polish].

Ananth, C.,Ananth, C., & Vintzileos, A. (2006). Epidemiology of preterm
birth and its clinical subtypes. The Journal Of Maternal-Fetal & Neonatal
Medicine, 19(12), 773-782. doi: 10.1080/14767050600965882
Spiridonova, N. V., & Melkadze, E. V. (2013). Sostojanie novorozh-
dennyh u zhenshhin pri prezhdevremennyh rodah v zavisimosti ot
nalichija ugrozy preryvanija beremennosti v |, I, Il trimestrah gestacii
[The condition of newborns in women with preterm birth depending on
a miscarriage risk during the |, II, IIl gestation trimesters]. Mother and
Child. Proceedings of the XIV All-Russian scientific forum. (pp. 461-
462). Moscow. [in Russian].

Hassan, S., Romero, R., Vidyadhari, D., Fusey, S., Baxter, J., &
Khandelwal, M. et al. (2011). Vaginal progesterone reduces the rate of
preterm birth in women with a sonographic short cervix: a multicenter,
randomized, double-blind, placebo-controlled trial. Ultrasound In Ob-
stetrics & Gynecology, 38(1), 18-31. doi: 10.1002/uog.9017
Behrman, R. E. (2007). Institute of Medicine (US) Committee on
Understanding Premature Birth and Assuring Healthy Outcomes. Behr-
man, R.E., &Butler, A. S. (Eds). Preterm Birth: Causes, Consequences,
and Prevention. Washington, DC: National Academies Press (US).
Retrieved from https://www.ncbi.nlm.nih.gov/books/NBK11362/ doi:
10.17226/11622

ISSN 2306-4145  http://zmj.zsmu.edu.ua 763



Ole r’MMHaAbHblEe UCCAEAOBAHNA

UDC: 618.176+618.174

Features of women’s reproductive dysfunctions associated
with prolonged stressful situations

0. H. Horbatiuk**ACE A, S, Shatkovska'”?, A. P. Hryhorenko¥, O. V. Vaskiv'¢,
l. 0. Bets?®, I. M. Kustovska?®, A. |. Petrash?g, M. H. Palahniuk?®

*National Pirogov Memorial Medical University, Vinnytsia, Ukraine, 2National Bohdan Khmelnytskyi Memorial Academy of the State Border
Guard Service of Ukraine, Khmelnytskyi

A - research concept and design; B - collection and/or assembly of data; C - data analysis and interpretation; D - writing the article;
E - critical revision of the article; F - final approval of the article

Key words:
stress,
menstruation
disturbances,
menstrual cycle.

Zaporozhye
medical journal
2019; 21 (6), 764-769

DOI:
10.14739/2310-1210.
2019.6.186501

*E-mail:
shymanskaolga09@
gmail.com

Katouosi croBa:
CTpec, MeHcTpyaLi
NOPYLUEHHS,
MEHCTPYaAbHUI
LIMKA.

3anopisbkui
MEeAUYHUI
XypHaa. - 2019. -
T.21, Ne 6(117). -
C. 764-769

764 ISSN 2306-4145 http://zmj.zsmu.edu.ua

The number of appeals of migrant women and servicewomen for specialized gynecological care has increased during the years
of the armed conflict in Eastern Ukraine.

The aim of the work was a comprehensive study of the hormonal function of pituitary gland, ovaries, thyroid gland and adrenal
glands in women of reproductive age with various types of menstrual cycle disorders caused by a prolonged stressful situation.

Materials and methods. With the help of immune-enzyme analysis the authors have conducted a study of pituitary hormones
(FSH, LH, prolactin), ovarian hormones (estradiol, progesterone, free T), thyroid hormones (TSH, FT,) and thyroid peroxidase
antibodies, as well as adrenal glands hormones (ACTH, cortisol (urine), DHEA-s) of 74 migrant women and servicewomen with
menstrual disorders caused by a stressful situation. According to complaints, women were divided into 2 subgroups: with amen-
orrhea 34 (45.9 %) and abnormal uterine bleeding — 40 (54.1 %).

Results. Women with stressed amenorrhea had a significant 2 times (P < 0.05) increase in FSH; 1.9 times — LH; 1.6 times —
prolactin (which is not typical for classical hyperprolactinemia) and 3.2 times decrease in estradiol, 3.9 times — progesterone in
comparison to the control group. Dysfunction of the thyroid gland was recorded, in particular 2 times decrease in FT,and 1.7 times
increase in thyroperoxidase antibodies relative to the control. Asignificant 1.6 times increase in ACTH, 1.8 times increase in cortisol
(urine) and 1.6 times increase in DHEA-s were detected compared with the control. Women with abnormal uterine bleeding had
a significant 1.5 times (P < 0.05) increase in prolactin, 1.3 times increase in estradiol, and a 2.5 times decrease in progesterone
compared to the control women group. 90.5 % of women of reproductive age with menstrual cycle disorders caused by the influence
of prolonged stress factor had hormonal disorders of the ovaries, adrenal glands and thyroid gland.

Conclusions. In women with stress-related amenorrhea there is a violation of the relationship in the hypothalamic — pituitary
system while maintaining the negative feedback loops of the pituitary-ovarian axis or ovarian depletion; post-traumatic stress
disorders have a significant pathological effect on the reproductive system of women who have experienced such suffering.

0co6AMBOCTI NOpyLLEHb PENnpPOAYKTUBHOIO 3A0POB’A XKIHOK,
LLLO NOB’A3aHi 3 TPMBAAMMM CTPECOBUMM CUTYaLLIAMM

0.T. lTop6artiok, A. C. LLIaTkoBCbKa, A. . Tpuroperko, 0. B. Bacbkis, I. 0. Beu, I. M. KyctoBcbka, A. I. Metpalw, M. I. MararHiok

3a pokv 36poiHOro KOHANIKTY Ha cxoi YkpaiHu 30inbLumnach KinbkicTb 3BEPHEHb XIHOK-NEPEeCeneHOK i KiHOK-BINCHKOBOCITYOO0BL|B
3a crevjasni3oBaHo MHEKOMOriYHOK AOMOMOrOH.

MeTa po6oTu — KOMNNEeKCHe JOCigXeHHs FOPMOHONPOAYKYBanbHOI dhyHKLii rinodisa, Se4YHVKIB, LMTONOAIOHOT 3an03n Ta Hag-
HWUPKOBWX 3103 Y XiHOK PenpomyKTUBHOTO BiKY NPU Pi3HKX BiLAX NOPYLLIEHb MEHCTPYaNbHOMO LYKNY, O CPUYMHEH] TPUBAMOW
CTPECOBOI CUTYaLi€t0.

Marepianu Ta meTogu. 3a JONOMOro iMyHOEPMEHTHOrO aHanisy 3aiINCHUIN JOCTIMKEHHS rinodizapHux ropmois (PCT, JTT,
NpOnaKTUHY), SEYHNKOBMX FOPMOHIB (€CTPaAiony, NPOrecTePOHY, BiNbHOrO TECTOCTEPOHY), & TaKOX FOPMOHIB LLMTONOAIBHOT 3anoan
(TTT, T, BinbHOrO) Ta @HTUTIN 40 TMPEOMEPOKCIAA3N, TOPMOHIB HaaHUPHNKOBIX 3a03 (AKTT, kopTusony (cedi), AEA-C) y 74 xi-
HOK-TIEpeCceneHoK i iHOK-BIliCbKOBOCYKOO0BLIB i3 NOPYLLEHHSIMI MEHCTPYaNbHOMO LiMKITY, LLIO CIPUYMHEHI CTPECOBOI cuUTYaLlieto. Ha
niacTa.i ckapr XiHOK NOZiNWAV Ha 2 nigrpynu: 3 ameHopeeto — 34 (45,9 %), 3 aHomanbHUMK MaTkoByMM kpoBoTedamu —40 (54,1 %).

Pe3ynkratu. Y pesynbrati 4OCHIMKEHHS B XIHOK 3 aMmeHopeeto BusiBinm BiporiaHe (p < 0,05) 36inbLuenHs ®CT yagidi, J e 1,9 pasa,
nponakTuHy B 1,6 pasa (He BNacTMBe KNacuyHili rinepnponakTMHeMIi), a TakoX 3HVKEHHs ecTpagiony y 3,2 pasa, NporecTepoHy
y 3,9 pasa WoAo KOHTPObHOI rpynn. 3adikcyBanm BiaxuneHHs B poboTi WwuTonogiGHoT 3anoau: sHkeHHa T, yaBidi Ta nigsu-
LeHHs ATTO B 1,7 pa3a Lofo koHTposto. Buseunu siporigHe (p < 0,05) nigsuierHs AKTT y 1,6 pasa, koptusony (cevi) -8 1,8
pa3a ta AFEA-c — B 1,6 pa3a NOpiBHAHO 3 KOHTPONEM. Y XIHOK 3 aHOManbHUMW MaTKOBUMU KPOBOTEYamM Bigbysanock BiporigHe
(p < 0,05) nigBuLLeHHs nponakTuHy B 1,5 pasa, ectpagiony B 1,3 pasa Ta 3HWKEHHS! NPOrecTepoHy Y 2,5 pasa NopIBHSHO 3 KOH-
TPOMBHOHO rPYMOt0 XKiHOK. Y 90,5 % XIHOK penpoayKTUBHOTO BiKY 3 MOPYLLEHHAMU MEHCTPYASTbHOMO LIMKNY, LLO BUHWKIN Nif, BIIIMBOM
TPUBArIOro CTPECOBOro (hakTopa, BUSIBUMM FOPMOHANbHI MOPYLUEHHS B POOOTI SIEYHWKIB, HAOHWUPKOBMX 32103 YW LLMTOMNOAIOHOT
3arnosu.

BucHOBKM. Y XIHOK 3i CTPECOreHHOI0 aMEeHOPEEHD BUSIBUMMW NOPYLUEHHS B3aEMOBIAHOCWH Y CUCTEMI rinoTanamyc — rinodia npu
30epexeHHi HeraTYBHOro 3BOPOTHOTO 3B’A3KY MiX SE4YHMKaMW Ta rinodi3omM abo BUCHAXXEHHS IEYHMKIB; NOCTTPABMaTWYHi CTPECOBI
MOPYLUEHHS MaK0Tb 3HAYYLLWIA NaTOMNOriYHWIA BMAVB Ha PENPOAYKTUBHY CUCTEMY XKIHOK, SIKi iX nepeHecnu.
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0co6eHHOCTH HapyLIeHUA PenpoAyKTUBHOTO 3A0POBbSA XKEHLLMH, Kntouesble croa:

cTpece,
cBA3aHHble C AAUTEAbHbIMU CTPECCOBbIMU CUTYaALLUAMMU P
MEHCTpyaLun
HapyLLeHWs,
0. I. Topbariok, A. C. LLlaTkoBckas, A. . Tpuropexko, 0. B. Bacbkug, U. 0. Beu, U. H. KyctoBckas, .
MEHCTPYaAbHbIU
A. U. Metpaw, M. I. ManarHiok
LMKA.
3a rozbl BOOPYKEHHOTO KOH(MMKTA Ha BOCTOKE YKpaHbl YBENMUMAOCH KOMMYECTBO 0BPALLIEHHIA KEHLLMH-NIEPECENEHOK 1 XeH-
LLIH-BOBHHOCTTYXKALLVX 38 CELMaNN3MPOBAHHOI TMHEKOMOTNYECKON NOMOLLbHO. 3anopoxcKui
Llenb paGoThl — KOMMNEKCHOE MCCTENOBaH1e FOPMOHOMPOAYLMPYHOLLEH (YHKLMN rMNodu3a, SUUHIKOB, LUMTOBIUAHON U Hag- x;s:::"_c;mg )
MOHEUHVKOBLIX XENE3 Y KEHLLIMH PENpO/YKTUBHOMO BO3PACTA C PA3HBIMI BIAMIA HAPYLIEHW MEHCTPYAINBHOTO LKNA, KOTOPBIE 1,91, Ne 6(117). -
BO3HUKIIN 10[ BUSIHAEM [IUTENBHOTO CTPECCOBOTO hakTopa. C.764-769

Marepuansi u metogbl. C NOMOLLBI0 IMMYHOEPMEHTHOO aHanuaa npoBeaeHo 1ccnefoBaHue rmnogusapHbix ropMoHoB (PCT,
JII, nponakTuHa), sAMYHNKOBLIX FOPMOHOB (3CTPaAMona, NporecTepoHa, CBO6OAHOr0 TECTOCTEPOHA), & Takke FOPMOHOB LLMTOBUAHOM
xenesbl (TTT, ceoGogHoro T,) 1 aHTUTeN K TMPEONepoKCHAa3e, FOPMOHOB HAAMO4EHHMKOBbIX xenes (AKTT, koptusona (Moun),
OM9A-C) y 74 eHLUMH-NepeceneHoK v XXEHLLMH-BOEHHOCTYKaLLMX C HApYLLIEHUAMU MEHCTPYarbHOrO LKA, KOTOPbIE MPOM30LLIN
Ha ¢OHe CTPeCccoBOW cuTyaumn. Ha ocHoBaHWM xanob KeHLWH pasnenunu Ha 2 noarpynnbl: ¢ ameHopeein — 34 (45,9 %), ¢
aHoManbHbIMK MaTo4HbIMK KpoBoTedeHnammn — 40 (54,1 %).

Pesynkrarthl. B pesynbrate uccnefoBaHus y eHLUUH C aMeHopeeit YCTaHoBMeHo AocToBepHoe (p < 0,05) ysennyerne GCI B 2
pasa, JIM B 1,9 pa3a, nponaktvHa B 1,6 pa3a (4To He XapaKkTepHO Ans KNacCU4eCKo rneprponakTHEMIN), @ TakKe CHIDKEHWE
acTpagvona B 3,2 pasa 1 nporectepoHa B 3,9 pasa OTHOCUTENBHO KOHTPOIbHOM rpynmbl. 3adpMKCMpOBaHO OTKMOHEHWE B paboTe
LUMTOBMAHON XKenesbl, @ UMEHHO CHkeHne T, - B 2,0 pasa n yeenu4eHve ATMO B 1,7 pasa No OTHOLUEHWIO K KOHTPOSHO. YCTa-
HoBneHo foctoBepHoe yeennyeHne AKTT B 1,6 pa3a, koptuaona (moum) B 1,8 pasa, [l OA-c B 1,6 pasa B CpaBHEHWN C KOHTPO-
neM. Y eHLUMH C aHOMarbHbIMI MaTO4YHBIMU KPOBOTEYEHNSIMI OTMEHYEHO A0CTOBEPHOE (p < 0,05) NoBbILLIEHME NpoNakTUHA B
1,5 pasa, acTpagumona B 1,3 pasa, CHKeH1e NporecTepoHa B 2,5 pasa no CpaBHEHHO C KOHTPOMBHOM rpynnom xeHwwH. Y 90,5 %
naLMeHTOK penpoayKTUBHOMO BO3pacTa C HapyLLEHWSMY MEHCTPYarbHOTO LKA, KOTOPbIE BO3HWKIM NOA BAMSHUEM ANTENbHOM0
CTPECCOBOrO (hakTopa, AMarHOCTUPOBaHbI FOPMOHASTbHbIE HapyLLEeHUst B paboTe SMYHUKOB, LWMTOBUAHON U HAZNOYEYHUKOBBIX
xenes.

BbiBOAbI. Y XeEHLLWH CO CTPECCOreHHO aMeHOpeeil UMEET MECTO HapyLLEHVE B3aMMOOTHOLLIEHUIA B CUCTEME runoTanamyc —
rMnocu3 Npy coXpaHeHUM HeraTMBHON 0BPaTHO CBA3KM MeXAy sSIMYHMKaMU 1 rnodu3om Nnbo e UCTOLLEHNE SNYHUKOB;
MOCTTPaBMaTUYECKNE CTPECCOBbIE HAPYLLEHWS UIMEIOT 3HAUNTENBHOE NATONOTMYECKoe BIUSIHWE Ha PEMPOAYKTUBHYO CUCTEMY

JKEHLLUWH, KOTOpble X NepeHecni.

The number of local military conflicts which are mostly
harmful for women and children is increasing each year
in the world. A local armed conflict continues from 2014 to
the present time in the East of Ukraine, which has caused
an increase in the number of migrant women and service-
women seeking specialized gynecological care.

Post-traumatic stress dysfunctions of military and
civilian population that arise as a result of warfare (in dif-
ferent countries) have been studied mainly by neurologists
and psychiatrists. The results of these studies indicate
the long-term and serious medical and social consequen-
ces for the population. According to the scientific literature,
42-50 % of the female population after extreme stresses
has psycho-emotional and neurological disorders [1,2].
The peculiarity of stress and strong emotional experienc-
es is that through the central nervous system, which is
the highest coordination center in the system “cortex — hy-
pothalamus — hypophysis — ovaries — uterus”, they affect
the function of the ovaries and the reproductive system as
a whole [1,2]. Nowadays, these processes are poorly un-
derstood and the scientific literature on this problem is very
limited.

Itis proved that endorphins are produced in the central
nervous system during high stress or psycho-emotional
strain; they reduce pain and facilitate the perception of nega-
tive situations [1,3,4]. This is so-called protective reaction
of the organism. But the prolonged release of endorphins
in the blood has its negative consequences. An increase in
the level of endorphins causes a decrease in the synthesis
of another neurotransmitter, dopamine, which increases
the formation of corticoliberin by the hypothalamus and ad-

Zaporozhye medical journal. Volume 21. No. 6, November — December 2019

renocorticotropic hormone (ACTH) by the hypophysis. The
adrenal glands are intensively stimulated under the action
of ACTH and the amount of cortisol is increased that can
cause hypertension, steroid diabetes, obesity, immunode-
pressive state etc. Clinically, such patients may develop a
hypotalamic syndrome with the appearance, first of all, of
menstrual cycle disorders, since the hypothalamic-ovarian
system is most sensitive to stress-related changes in
the central nervous system. In addition, an elevated level
of cortisol blocks follicle maturation, ovulation in the ovaries,
which is the cause of anovulatory cycles, amenorrhea,
infertility [4—6].

As aresult of the increase in endorphins and dopamine
depletion, prolactin (PRL) secretion, which is also a stress
hormone, is exacerbated. The high concentration of PRL
inhibits secretion of gonadotropic hormones of the hypophy-
sis and, as a result, there is a decrease in the synthesis of
estrogens and progesterone in the ovaries, that is the cause
of menstrual cycle disorders, early ovarian depletion, amen-
orrhea, infertility, dyshormonal breast diseases, tumors of
uterine and ovaries [7-10].

In addition, during the interaction between ecological
and genetic factors, inherited defects of the gonadotro-
pin-releasing hormone biology can reduce the threshold at
which external stressors suppress the hypothalamic-pitui-
tary-ovarian axis [1,3].

Despite the achievements of modern science,
the mechanisms of stress-dependent hormonal implemen-
tation at the level of target organs are not sufficiently studied
[11,12]. There is no evidence of chronic stress effect on
premature ovarian insufficiency [13,14].
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Aim

The aim of the research was a comprehensive study of
the hormonal function of pituitary gland, ovaries, thyroid
gland and adrenal glands in women of reproductive age

with various types of menstrual cycle disorders caused by
a prolonged stressful situation.

Materials and methods

Over the past 3 years, 74 women with complaints of
menstrual disorder (the main group), which manifested
for the first time after resettlement (return) from the zone
of armed conflict, have asked for medical help. Among 74
women, there were 63 migrant women (85.1 %) and 11
servicewomen (14.9 %). All patients were 18-37 years old.
The average age of these women was 27.7 £ 8.7 years. The
control group consisted of 23 women of reproductive age
(19-36 years) who were in a state of psychological comfort
and had no menstrual cycle violations. The average age of
women in the control group was 27.2 + 7.9 years.

Randomization of the main group patients to sub-
groups was conducted taking into account complaints
about the absence of menstruation or the presence of
vaginal bleeding.

The level of hormones in blood plasma was measured
by means of ELISA test system sets (DRG International
Inc., USA) by immunosorbent methods. We studied such
hormones as luteinizing hormone (LH), follicle-stimulating
hormone (FSH), PRL, estradiol, progesterone, free tes-
tosterone (free T), adrenocorticotropic hormone (ACTH),
sulfate dehydroepiandrosterone (DHEA-s). Free cortisol (24
urine) was measured by the same ELISA test system sets.
Hormonal function of the thyroid gland was also studied:
thyroid stimulating hormone (TSH), free thyroxine (FT,).
Thyroid peroxidase antibodies (TPO Ab) were detected by
a sequential ELISA method.

In women with preserved menstrual cycle, hormonal
examination was carried out at early follicular phase (2—4"
day of a menstrual cycle). The levels of prolactin, ACTH,
cortisol and thyroid hormones did not change during
the menstrual cycle, but for the convenience of studied
women, these hormones were assayed together with other
hormones on day 2—4 of the menstrual cycle.

All women of the main group were subjected to an
ultrasound examination of the uterus and ovaries by the Ul-
trasound scanner General Electric Voluson E8 Expert with
an endovaginal transducer 3.0-9.5 MHz. Magnetic reso-
nance imaging and other examinations and consultations
were conducted for the main group women according to
indications.

Statistical data were processed by means of Excel
adapted for medical and biological research. Wilcoxon
non-parametric criterion for the paired samples was used for
quantitative data comparison before and after the treatment
period. When a difference was found, paired comparisons
between groups by means of Mann—-Whitney test were
used. Differences were recognized statistically significant
atP <0.05[15].

Hormonal examination of the main group women and
controls was carried out in Khmelnytskyi Municipal Peri-
natal Center and Khmelnytskyi Military Hospital between
1.09.2015 and 31.08.2018.

Awritten informed consent was signed by women who
made up the main group and those who volunteered to
participate in the study.

Results

The patients of the main group were randomized to 2
subgroups based on complaints: amenorrhea and abnor-
mal uterine bleeding. Women from the first subgroup (34
people) complained about delay in menstruation from 3 to
6 months — 27 patients (79.4 %), absence of menstruation
for 6 months and more — 7 patients (20.6 %). Patients from
the second subgroup (40 people) were troubled by frequent
menstruation (twice a month) — 14 (35.0 %) patients, dura-
tion of menstrual bleeding more than 7 days — 15 women
(37.5 %), heavy menstrual bleeding accompanied by clots —
11 patients (27.5 %). Hormone measurements in women of
the main group showed a significant imbalance in the main
endocrine organs functioning.

A significant (P < 0.05) increase in the hypothalamic
hormones (FSH — 2 times, LH — 1.9 times, prolactin — 1.6
times) was observed in women of the first subgroup com-
pared to controls, and there was a decrease in the ovarian
hormones (except for free T): estradiol — 3.2 times, proges-
terone — 3.9 times in relation to the control group (Table 1).

A significant 2 times decrease in FT4 and 1.7 times
increase in TPO Ab relative to the control indicated a vi-
olation of the thyroid gland function in the patients of this
subgroup (Table 2).

A significant 1.6 times increase in ACTH, 1.8 times
increase in cortisol (urine) and 1.6 increase in DHEA-s in
patients of the first subgroup compared with the control
indicated an adrenal dysfunction (Table 3).

The following pathological changes were detected
among 34 patients of the first subgroup: the levels of FSH
and LHin 18 (52.9 %) patients deviated above the norm. The
PRL level in 14 (41.2 %) patients was above the reference
value. 16 (47.1 %) patients had a high level of cortisol in daily
urine, 13 (38.2 %) patients had an elevated level of ACTH,
which is considered to be a stress hormone suppressing
the gonadotropic function of the hypophysis and the ovarian
function (indirectly). 8 women (23.5 %) had an increased
DHEA-s. An increase in TSH and reduction in FT, beyond
the reference values were observed in 7 patients (20.6 %),
2 (5.9 %) of them showed elevated level of ATPO and 1
patient (2.9 %) had a reduction of TSH and increased FT,.
In general, among this group of examined women, the hor-
monal abnormalities were found in 33 women (97.1 %).

Clinically, women of the first subgroup had the follo-
wing changes: according to ultrasound, the average thick-
ness of the endometrium in women from this group was
5.7 £ 0.8 mm, 1 (2.9 %) patient had an atrophic changes
in the endometrium (2.2 mm thickness). A hyperplasia of
adrenal tissues was detected in 4 patients (11.8 %) during
the ultrasonography of the adrenal glands; they also had
an elevated level of ACTH. Microadenoma (prolactinoma)
of the pituitary gland was detected in 1 woman (2.9 %).
Hypothyroidism (including subclinical form) was diagnosed
for the first time in 7 patients (20.6 %), thyrotoxicosis — 1
(2.9 %), autoimmune thyroiditis — 2 (5.9 %).

\Women with amenorrhea lasting more than 6 months, in
addition to reproductive abnormalities, had vegetative-vas-
cular and psycho-emotional disorders.
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Table 1. Reproductive hormones (M £ m)

Main group of women (n=74) Control group (n = 23) P,
subgroup 1 (n = 34) subgroup 2 (n = 40)
| N

Hormone, measurement unit

FSH, miU/mL 1.9+26 4815 59+13 <0.05 >0.05
LH, mlU/mL 134131 73+£18 7217 <0.05 >0.05
PRL, ng/mL* 27.3+42 24935 16.7£3.1 <0.05 <0.05
Estradiol, pg/mL 22047 892179 70485 <0.05 <0.05
Progesterone, ng/mL 0.21+£01 0.33+0.09 0.82 £0.08 <0.05 <0.05
Free T, pg/mL 558 +0.5 459+0.3 4.78+0.3 >0.05 >0.05

*: reference values according to the laboratory data 4.79-23.3 ng/mL.

Table 2. Indicators of the thyroid gland function (M + m)

Hormone, measurement unit

subgroup 1 (n = 34)

Main group of women (n = 74)

subgroup 2 (n = 40)

Control group (n = 23)

TSH, mlu/L* 48+0.7 4306 35+0.7 >0.05 >0.05
FT,, ng/dL** 0.7+0.1 12+0.2 14+01 <0.05 >0.05
TPO Ab, IU/mL 384+6.5 346+58 222+6.9 <0.05 >0.05
*: reference values according to the laboratory data 0.3-4.0 mIU/L; **: reference values according to the laboratory data 0.8-2.0 ng/dL.
Table 3. Hormones of the adrenal glands and ACTH (M £ m)
Hormone, measurement unit Main group (n = 87) Control group (n = 23)
subgroup 1 (n=34) subgroup 2 (n=40)
ACTH, pg/mL* 476+83 374+71 29.3+4.7 <0.05 >0.05
Free cortisol (24 urine), mkg/24 hour 1770+ 325 1124 +£271 97.6+19.2 <0.05 >0.05
DHEA-S, ng/mL 99+18 7714 6.1+1.2 <0.05 >0.05

*: reference values according to the laboratory data 1.0-46.3 pg/mL.

We consider these changes as a consequence of
the long-term stressful situation in which these women were.

Patients of the second subgroup of the examined
women had a significant 1.5 times (P < 0.05) increase in
prolactin, 1.3 times increase in estradiol and a 2.5 times
reduction of progesterone (Table 1) compared with the con-
trols. There were no significant (P < 0.05) changes detected
in the thyroid gland and adrenal glands (Table 2, 3); although
there was a clear tendency to increase in TSH, ACTH, free
cortisol (24 urine) and FT, reduction.

After the examination of 40 women of the second
subgroup, 33 of them (82.5 %) had estradiol at the control
level, 7 patients (17.5 %) had increased estradiol level,
progesterone levels in all patients were within the lower limit
of normal values. FSH and LH levels were within reference
values for all women in this subgroup, but the LH/FSH ratio
was <1.5. The level of PRL was within the upper normal limit
in 31 (77.5 %) women, an elevated PRL level —in 9 (22.5 %)
women. 7 (17.5 %) patients of the second subgroup showed
an increased level of ACTH and cortisol.

An increase in TSH and reduction of FT, from the ref-
erence values were observed in 3 patients (7.5 %), an
increase in TPO Ab was found in 2 patients (5.0 %). Clini-
cally, according to the ultrasound, hypertrophic changes of
the endometrium (thickness of the endometrium — 20 £+ 4.8
mm) in 19 patients (47.5 %), adenomyosis — in 4 patients
(10 %), rapid growth of myoma —in 1 patient (2.5 %), myo-
ma with the presence of submucous nodes —in 5 (12.5 %)
patients of the second subgroup were detected.

Zaporozhye medical journal. Volume 21. No. 6, November — December 2019

A subclinical form of hypothyroidism (according to
the levels of TSH and FT,) was first diagnosed in 3 patients
(7.5 %) and formation of autoimmune thyroiditis (the appea-
rance of TPO Ab without thyroid gland function disturbance)
was diagnosed in 2 (5.0 %) patients. Anemia of 1 or 2
degree was detected in 19 patients (47.5 %). Pathological
changes of hormones were found in 34 (85.0 %) out of 40
examined women.

Discussion

Consequently, there are complex biochemical processes
associated with a negative influence of chronic stress on
the central nervous system in a woman’s body in a stressful
state [2,3]. Mechanisms of menstrual disorders are realized
through neurosecretory structures of the brain that regulate
tonic and cyclic secretion of gonadotropins. Clinically, these
violations are manifested in anovulatory cycles, hyperplastic
processes of the endometrium, abnormal uterine bleeding,
amenorrhea, endocrine forms of infertility and others [1,8].

Our research shows that a menstrual dysfunction asso-
ciated with stress-induced hyperprolactinemia occurred in
31.1 % of patients. However, classical hyperprolactinemia
is characterized by a decrease in FSH and LH levels and,
accordingly, a decrease in estradiol and progesterone [5,7]. In
our study, in presence of hyperprolactinemia (subgroup 1), an
increase in FSH and LH levels with low peripheral hormones
is observed (Table 1), which may indicate a disturbance in
the hypothalamic-pituitary gland relationship while maintaining
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the negative feedback loops of the pituitary-ovarian axis or
depletion of the ovaries. Such changes may indicate the depth
of the impact of chronic stress on the woman’s body and
the severe degree of the reproductive system dysfunction.

ACTH and cortisol are also stress hormones which
suppress gonadotropins of the pituitary gland and folli-
culogenesis in the ovaries. Among the examined groups
of women, 27.0 % of patients had high ACTH values and
31.1 % — cortisol.

In addition, the 1.7 times increase in TPO Ab in wo-
men with stress-induced amenorrhea relative to the control
indicates an impairment of immunological tolerance, which
in combination with hormonal dysfunction, in fact, can rule
out the menstrual cycle at all.

Hormonal disorders were more presented in the group
of women with stress-induced amenorrhea than in women
with abnormal uterine bleeding. Significant changes were
detected according to 10 indicators in the subgroup of
women with amenorrhea and in the subgroup of women
with abnormal uterine bleeding — according to 3 out of 12
examined hormonal indicators in comparison to the control
group. Pronounced hormonal dysfunction was found in 67
(90.5 %) out of 74 examined women with menstrual cycle
disorders which appeared after stress.

Conclusions

1. Thus, out of 74 examined women with menstrual
cycle disorders caused by a stressful factor, pronounced
hormonal abnormalities were found in 67 women (90.5 %).

2. In women of the main group with stressful amenor-
rhea, pronounced hormonal disorders were found in 97.1 %,
and in women of the main group with abnormal uterine
bleeding - in 85.0 %.

3. In the studied women with stress-induced amenor-
rhea, not inherent to hyperprolactinemia levels of FSH and
LH in low peripheral hormones were observed, which may
indicate a disturbance in the hypothalamic-pituitary gland
relationship while maintaining the negative feedback loops
of the pituitary-ovarian axis or ovarian depletion.

4. Thus, post-traumatic stress disorders lead to signifi-
cant pathological changes not only in the psycho-emotional
sphere, but also in the reproductive system of women,
suffering from them, and require not only prolonged psy-
chological rehabilitation, but also a serious gynecological
examination and treatment. Since both amenorrhea and
abnormal uterine bleeding are accompanied by infertility,
the problem of rehabilitation of such women acquires both
medical and social significance.

Prospects for further research. The effect of long-
term stress-related factors on the interaction of pituitary
hormones: prolactin, FSH and LH, the mechanisms of this
interaction, as well as the impact of stress-induced immuno-
logical disorders on the hormonal profile of women, require
further in-depth studies.
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In the treatment of infertility by the method of fertilization in vitro, such a serious complication as ovarian hyperstimulation syn-
drome (OHSS) can occur. Primary predictors of OHSS development are widely used in practice while selecting controlled ovarian
stimulation patterns. The identification and evaluation of secondary predictors of OHSS development is relevant.

Aim. To identify and evaluate secondary predictors of OHSS in women at high risk of OHSS.

Materials and methods. The study included 240 women at high risk of developing ovarian hyperstimulation syndrome, 63 of these
women subsequently developed ovarian hyperstimulation syndrome, and 177 did not. To identify secondary predictors, a number
of preovulatory follicles and oocytes was evaluated, estradiol levels, vascular endothelial growth factor (VEGF) and interleukin-6
(IL-6) were defined in the blood serum and follicular fluid.

Results. Compared to women without OHSS, there was a statistically significant increase in the number of preovulatory follicles,
oocytes, estradiol, VEGF, IL-6 in the blood serum and follicular fluid in OHSS patients. There was a direct correlation between
the serum and follicular fluid levels of estradiol (r, = 0.85; 95 % CI 0.80-0.89; P < 0.001), VEGF (r, = 0.76; 95 % Cl 0.69-0.81;
P <0.001) and IL-6 (r, = 0.67; 95 % CI 0.58-0.74; P < 0.001). Secondary predictors of OHSS was the number of preovulatory
follicles 230 for two ovary (sensitivity — 46.0 %, specificity — 91.0 %), the number of oocytes 219 (sensitivity — 87.3 %, specificity —
97.7 %), serum estradiol levels 24800 pg/ml (sensitivity — 74.6 %, specificity — 96.6 %) and estradiol in follicular fluid — 2725000
pg/ml (sensitivity — 98.4 %, specificity — 97.7 %), serum VEGF > 30 pg/ml (sensitivity — 76.2 %, specificity — 98.3 %) and VEGF
in follicular fluid 2500 pg/ml (sensitivity — 87.3 %, specificity — 97.2 %), IL-6 in serum 24 pg/ml (sensitivity — 65.1 %, specificity —
98.9 %) and IL-6 in follicular fluid 8.5 pg/ml (sensitivity — 90.5 %, specificity — 98.3 %), respectively.

Conclusions. The predictors of OHSS should be taken into account to reduce the risk of its development. In identifying
secondary predictors of OHSS development, itis necessary to use preventive measures consisting in discontinuation of luteal
phase support, vitrification of all embryos and their transfer in subsequent thawed cycles.

BTOpWHHI NpeAUKTOpU PO3BUTKY CUHAPOMY FinepcTUMYAALIi AEYHUKIB

E. M. AizsatynoBa

[ vac nikyBaHHs 6e3nninas MeTonoM 3annigHEHHS in Vitro MOXe BUHUKHYTY Take BaXKe YCKNaaHEHHS!, Ik CUHAPOM rinepcTuMynsiLyii
seqHukiB (CMA). MepsuHHi npegukTopy po3suTKy CIA LUMPOKO BUKOPWUCTOBYHOTb Y MPaKTHL, 06Mpakoum CXeMU KOHTPONbOBaHO!
oBapianbHoi CTUMYNSLi. AKTyanbHUM € BUSIBNEHHS Ta OLiHIOBaHHSA BTOPUHHWX NpeaunkTopie po3sutky CIA.

MeTta po6oTu — BUSIBUTY Ta OLIHWTY BTOPUHHI NpeamnkTopu po3suTky CIA B XKIHOK i3 BUCOKVM PU3MKOM AOTO PO3BUTKY.

Marepianu Ta meToau. Y SOCRimKeHHi B3snm yqacTb 240 iHOK i3 BUCOKUM puankom po3suTky CI'A, y 63 i3 HUX 3rogom po3suHyBCst
CrA, ay 177 — He po3suHyBcs. LLlogo BrU3HAYEHHS! BTOPUHHWX NPEAVKTOPIB, OLHWMW KiNbKiCTb NepesoBynsaTOpHUX (honikyniB
i oouMTIB, Y CMPOBATLL KPOBI Ta (HONIKYNAPHINA PiauHi BU3HAYUNW piBHI ecTpaaiony, CyAUHHO-eHaoTeNianbHoro daktopa pocTy
(VEGF) 1a inTepnetikiHy-6 (IL-6).

Pesynbratu. Y nauieHTok i3 CI'A nopiBHsAHO 3 xiHkamm 6e3 CIA cnocTepirany CTaTUCTUYHO 3HauyLLe 30iNbLUEHHS KiNbKOCTi ne-
penoBynATOpHUX chonikynis, ooumTiB, BMICTY ecTpagiony, VEGF, IL-6 y cupoBatui kpoBi Ta B dhonikynsipHin pigunHi. BctaHosunn
MpsiMy KOPEnsiLlito Mix NokasH1KaMm1 B CMPOBATLYi KPOBI Ta ChoniKyNApHiA piauHi BMiCTY ecTpagiony (r, = 0,85; 95 % CI 0,80-0,89;
p <0,001), VEGF (r, = 0,76; 95 % CI 0,69-0,81; p <0,001) i IL-6 (r, = 0,67; 95 % CI 0,58-0,74; p < 0,001). BropuHH1MI Npeank-
Topamu po3suTky CI'A € kinbkicTb nepenoBynsaTopHux gonikynis 230 Ha ABa S€YHUKN (YyTnuBICTb — 46,0 %, cneumndiyHicTb —
91,0 %), uncno oouuTis 219 (4yTnmeictb — 87,3 %, cneumdiyHicTs — 97,7 %), piBeHb ecTpagiony B cuposartLi kposi 24800 nr/mn
(4yTnmBicTb — 74,6 %, cneumdivnicTb — 96,6 %) Ta ectpagiony B conikynspHin piguHi — 2725 000 nr/mn (YyTnueicTb — 98,4 %,
cneuundpivnicts — 97,7 %), VEGF y cvposarui kposi 230 nr/mn (4ytnmBictb — 76,2 %, cneuudiynicte — 98,3 %) i VEGF y
conikynspHin pignni 2500 nr/mn (YyTnmeicTb — 87,3 %, cneumndivHicTb — 97,2 %), IL-6 B cupoBaTLyi KpoBi 24 nr/mn (4yTimBiCTb —
65,1 %, cneundivHicte — 98,9 %) i IL-6 y donikynspHin piguHi 28,5 nr/mn (4ytrmsicte — 90,5 %, cneumdivnictb — 98,3 %)
BiANOBIAHO.

BucHoBku. [Ins 3HKeHHs pranky po3suTky CI'HA HeobxigHO BpaxoByBaTh NPeaMKTOPU PO3BUTKY LIbOTO CUHAPOMY. Busens-
t04M BTOPWHHI npeaunkTopy po3suTky CIA, HeobXigHO BXMBATW NPEBEHTVBHI 3aX0AW, LLIO NONSAratoThb Y CkacyBaHHi MoTeiHOBOI
MiZTPUMKK, BITpUdpiKaLii BCix eMOPIOHIB i iX NepeHeceHHi B HACTYMHUX PO3MOPOXKEHNX LKIIaX.

BTOpM‘IHbIe NPEeAUuKTOpPbl pa3BUTUA CUHAPOMA rMNepCcTUMyAAUUU ANYHUKOB
3. M. Ainzsatynoea

[Mpn neveHnn Gecnnoanst METOAOM ONMOLOTBOPEHUS in Vitro MOXET BO3HWKHYTb Takoe TSHKENOE OCHOXHEHWE, Kak CYHAPOM
runepcTumynsaunm suaHnko (CIA). MepauyHble npeaykTopbl pa3sutis CIA LWWPOKO 1CNonb3ytoT B NpaKTUKe Npyu Bbibope cxem
KOHTPONMpYEMOIt 0BapyanbHOM CTUMYNSILMK. AKTyarnbHbIMU OCTAKOTCS ONPeserneHe U OLieHKa BTOPUYHbIX NPEAUKTOPOB PasBrTUs
Cra.
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Lienb paboTbl — YCTaHOBUTb N OLEHUTb BTOPUYHBIE NPEANKTOPLI Pa3BUTUA cra Y XXEHLUWUH C BbICOKMM PUCKOM €ro pasBuTuA.

Marepuansi u meTtoabl. B nccnegosanve Bowwnmu 240 XeHLUMH C BbICOKAM puckoM pa3suTist CIA, y 63 13 aTUX XXeHLmH Bno-
cnencteuv paseuncst CM'A, ay 177 — HeT. [ins ycTaHOBNEHUSt BTOPUYHbIX MPEAVKTOPOB OLIEHWIN KONUYECTBO NPEAOBYNSTOPHbIX
chonnukyrnos 1 0OLUTOB, B CHIBOPOTKE KPOBHW 1 (HONMMKYNSPHOMN XWAKOCTW ONPELEnuUn ypoBHI 3CTPaanona, CoCyamcTo-aHao-
TenuansHoro caktopa pocta (VEGF) u nitepneiikuta-6 (IL-6).

Pesyneratbl. Y naumentok ¢ CI'l no cpaBHEHMO ¢ xeHlwmHamy 6e3 CIA 0TMEYEHO CTAaTUCTUYECKM 3HAYMMOE MOBbILLEHNE
yucna npeoBynATOPHbIX HONIMKYNOB, OOUMTOB, coaepxanus actpagumona, VEGF, IL-6 B cbIBOpOTKe KpoBU W B (hONIUKYSIPHON
xuakocTn. OTMedeHa NpsiMast KoppensaLms Mexay nokaatensMn B CbIBOPOTKE KPOBU 1 hONMMKYNSPHON XUAKOCTY COAepaHns
acTpaauona (r, = 0,85; 95 % CI 0,80-0,89; p < 0,001), VEGF (r, = 0,76; 95 % Cl 0,69-0,81; p < 0,001) n IL-6 (r, = 0,67; 95 % Cl
0,58-0,74; p < 0,001).

BropuuHble npeaukTopsl passutust CIA: konuyecTBo NpeoBynsTOpHbIX Gonnnkynos 230 Ha ABa MYHKKA (4yBCTBUTENBHOCTb —
46,0 %, cneumdmuHocTb — 91,0 %), konmyecTBo ooumToB 219 (YyBCTBUTENBHOCTL — 87,3 %, CneundunyHocTb — 97,7 %), ypoBeHb
3cTpaguona B cbiBopoTke kposy 24800 nr/mn (4yBCTBUTENBHOCTL — 74,6 %, creumdunyiHocTb — 96,6 %) 1 acTpaauona B pomnmmky-
NSAPHOM kmakocTv — =725000 nr/mn (4yBcTBUTENBHOCTL — 98,4 %, cneumnduyHocTs — 97,7 %), VEGF B cbiBopoTKe kpoBw 230 nr/mn
(4yBCTBUTENBHOCTL — 76,2 %, cneumdmyHocTb — 98,3 %) n VEGF B dhonnmukynspHoi xugkocty 2500 nr/mn (4yBCTBUTENbHOCTb —
87,3 %, cneumndmyHocTtb — 97,2 %), IL-6 B CbIBOPOTKE KPOBYM 24 nr/Mn (4yBCTBUTENBHOCTL — 65,1 %, cneundunyHocTs — 98,9 %) n
IL-6 B dhonnukynsipHow xuakocTn 28,5 nr/mn (YyBcTBuTeNbHOCTL — 90,5 %, cneumndmnyHocTb — 98,3 %) COOTBETCTBEHHO.

BbiBoabl. [Ins cHwxeHnst pucka passutist CI'A HeobxogmMMo yuuTbIBaTb NPEAMKTOPEI PasBUTUS AaHHOTO cuHapoma. Mpu
YCTaHOBMEHUN BTOPUYHBIX NPEAVKTOPOB pa3suTus CI'A HeoBXoaymo NCnonb30BaTh NPEBEHTUBHBLIE MEPbI, 3aKIHOYaLOLLMECS B
OTMEHE IITENHOBOW NOAAEPXKY, BUTPUGDMKALIMM BCEX IMOPUOHOB U X NEPEHOCE B NOCNEAYHOLLMX PAa3MOPOXEHHBIX LIMKIAX.

Infertility is the most important medico-social problem not
only in Ukraine, but throughout the world [1-4]. An effective
method of infertility treatment is fertilization in vitro [1,5].
However, its widespread introduction into clinical practice
does not only help to solve the problems of infertility, but
also can be accompanied by severe complications that
threaten the health and even the life of the patient [5,6].
One of these complications is ovarian hyperstimulation
syndrome (OHSS) [5-10].

Despite the large number of studies on the given state,
up to the present date, there is no perfect strategy that
completely eliminates OHSS. At the same time, there are
risk factors that can be taken into account in order to reduce
the frequency of its development [7—10]. Primary predictors
of OHSS development, including the number of antral
follicles, antimullerian hormone levels, polycystic ovary syn-
drome, OHSS in previous cycles, young age and low body
weight in patients are proved by many scientists and already
widely used in practice while selecting controlled ovarian
stimulation [7-10]. However, despite the implementation of
preventive measures, the risk of developing OHSS remains
because of the controlled ovarian stimulation. Therefore,
identification and evaluation of OHSS secondary predic-
tors allow to develop further tactics of patient treatment
that will contribute to the reduction of OHSS cases up to
complete elimination.

Aim
To identify and evaluate secondary predictors of OHSS in
women at high risk of OHSS.

Materials and methods

The study included 240 women at high risk of OHSS de-
velopment taking into account the primary predictors such
as: the number of antral follicles more than 20, the content
of antimullerian hormone 5.5 ng/ml and more, polycystic
ovary syndrome, OHSS during previous in vitro fertilization
attempts. Subsequently, 63 of these women developed
OHSS and 177 did not.
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An echographic study was performed using an ultra-
sound diagnostic system SSA-790A (APLIO-XG) (Toshiba,
Japan) with transabdominal and transvaginal convex
transducers.

Definition of estradiol, vascular endothelial growth
factor (VEGF) and interleukin-6 (IL-6) in the blood serum
and follicular fluid were performed on the day of trans-
vaginal follicle puncture. The follicular fluid was obtained
from the dominant follicles, centrifuged for 5 minutes and
separated from the blood cells. Using the electrochemilu-
minescent method and the reagents of Roche Diagnos-
tics (Switzerland) company on an automated analyzer
Cobas-e411 (Roche Diagnostics, Switzerland), estradiol
concentration was determined; by immune-enzyme meth-
od using an immune-enzyme reader ImmunoChem-2100
(Hight Tehnology, USA), VEGF was investigated using
the reagents of the company “BIO Tech Lab S” (USA) and
IL-6 — of “Vector-Best” company (RF).

Statistical processing and the obtained data analysis
were performed using the SPSS Statistics 22 software
package. Since the most of the variables were not normally
distributed, they were represented by the median (Me) and
interquartile ranges — 25 and 75 percentiles (25; 75 %). The
comparison of indicators between groups was performed
using the non-parametric Mann-Whitney U test. To deter-
mine the direction and strength of a relationship between
the variables the Spearman rank coefficient of correlation
(r) and the 95 % confidence interval (95 % Cl) was further
calculated.

Binary logistic regression method was used to deter-
mine the boundary values of independent variables relative
to the probability of OHSS occurrence. The prognostic
test sensitivity (true positive result) and the specificity of
the test (true negative result) were determined. The
ROC-curves were represented. The value, which was
diagnosed with a zero degree of prognosis, was depicted
in the figures as a diagonal dashed line. Consequently,
the more steeply curved ROC-curve (the maximum degree
of prediction 1) was, the more accurate was the test results
prediction.
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Fig. 1. The number of preovulatory follicles and oocytes in women with and without OHSS.
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Results

While studying the characteristics of the corresponding
ovarian response to controlled ovarian stimulation it was
found that OHSS women had a statistically significantly
higher number of preovulatory follicles than women without
OHSS (29 (27; 32) versus 21 (18; 25); U = 1475, 2= 8.7,
P < 0.001). The number of punctured follicles oocytes in
OHSS women was also significantly higher than in those
without OHSS (22 (19; 25) versus 15 (12; 16); U = 293,
Z=11.2,P<0.001) (Fig. 1).

Determining the levels of biochemical parameters, it
was found that estradiol contentin OHSS women was statis-
tically significantly higher than in those without OHSS, both
in the blood serum (6540 (4730; 8121) pg/ml vs 2977 (2354;
3731) pg/ml; U =238, Z = 11.3, P < 0.001), and follicular
fluid 829000 (775700; 860000) pg/ml vs 268500 (92700;
446500) pg/ml; U =123, Z = 11.5, P < 0.001). Determina-
tion of VEGF content also showed statistically significantly
higher indicators in OHSS than without OHSS in the blood
serum (58.0 (30.0; 142.8) pg/ml vs (17.5 (13.4; 21.4) pg/
ml; U=292, Z=11.2, P <0.001), and follicular fluid (602
(526; 674) pg/mlvs 272 (216; 364) pg/ml; U =373,Z2=11.0,
P < 0.001). A similar pattern was observed in the evalua-
tion of IL-6 content, thus, the indications in OHSS women
significantly exceeds those in women without OHSS in
the blood serum (4.5 (3.7; 5.0) pg/ml vs 2.9 (2.4; 3.2) pg/ml;
U =1014, Z = 9.6, P < 0.001) and follicular fluid (11.8
(9.4; 18.2) pg/ml vs 6.1 (5.0; 6.8) pg/ml; U =76, Z = 11.6,
P <0.001) (Fig. 2).

When calculating it was noted that estradiol content
in the blood serum was strongly correlated with estradiol
content in the follicular fluid (r_ = 0.85; 95 % CI 0.80-0.89;
P <0.001), the moderate correlation with VEGF (r, = 0.76;
95 % C10.69-0.81; P <0.001) and IL-6 (r, = 0.67; 95 % Cl
0.58-0.74; P < 0.001) was also noted (Fig. 3).

Correlation dependence between the follicular fluid
and blood serum variables indicates a tendency to in-
crease or decrease simultaneously, which, according to
our opinion, in the case of unavailability of all laboratory
values determination, makes it possible to determine only

the indicators available in a particular laboratory, serum
or follicular fluid.

By the method of binary logistic regression it was de-
termined that the boundary value in OHSS was the preovu-
latory follicles number 230 for two ovarian, the sensitivity of
the given predictor was 46.0 % and the specificity reached
91.0 %. The number of oocytes obtained after transvaginal
puncture is one of the important predictors for OHSS occur-
rence. |t was established that OHSS development could be
assumed with the number of oocytes 219 with a sensitivity
of 87.3 % and a specificity of 97.7 %.

In the course of a further study it was found that
the boundary value for OHSS development was estradiol
content in the blood serum 24800 pg/ml and in follicular
fluid 2725 000 pg/ml. The sensitivity for these predictors
was 74.6 % and 98.4 %, the specificity was 96.6 % and
97.7 %, respectively.

The next indicator analyzed was VEGF, the boundary
value of which for OHSS development corresponded to
230 pg/ml in the blood serum and =500 pg/ml in the folli-
cular fluid. The sensitivity for these predictors was 76.2 %
and 87.3 %, the specificity was 98.3 % and 97.2 %,
respectively.

By the further analysis determined that the patients
with IL-6 level in the blood serum 24 pg/ml and 28.5 pg/ml
in the follicular fluid were classified as OHSS category. The
sensitivity was 65.1 % and 90.5 %, the specificity — 98.9 %
and 98.3 %, respectively.

Developing ROC-curves pointed to the high diagnos-
tic efficiency of the considered predictors (Fig. 4). Thus,
the area under the ROC-curve for preovulatory follicles
was 0.87 (95 % CI 0.82-0.91), oocytes — 0.97 (95 % Cl
0.95-0.99), estradiol content in the blood serum — 0.98
(95 % CI 0.96-0.99), estradiol in the follicular fluid — 0.99
(95 % CI 0.97-1.00), VEGF in the blood serum — 0.97
(95 % CI 0.95-1.00 ), VEGF in the follicular fluid — 0.97
(95 % C10.94-0.99), IL-6 in the blood serum —0.91 (95 %
Cl 0.85-0.97), IL-6 in the follicular fluid — 0.99 (95 % ClI
0.98-1.00), that is, all figures were approaching 1, 95 %
Cl, indicating the diagnostic value of the data indicators.
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Fig. 2. The content of estradiol, VEGF and IL-6 in the blood serum and follicular fluid in women with and without OHSS.

Discussion 230 pg/ml and 2500 pg/ml, IL-6 — 24 pg/ml and 28,5 pg/ml,
Thus, on the basis of the conducted study, secondary ~ "eSPectively. - .
predictors of OHSS development include: the number of In identifying secondary predictors of OHSS develop-

preovulatory follicles 230 per two ovaries, the number of ~ ment, the main management tactics for such patients is
oocytes 219, the level of estradiol in the blood serum 24800 discontinuation of luteal phase support, vitrification of all
pg/ml and in the follicular fluid — 2725000 pg/ml, VEGF - embryos and their transfer in subsequent thawed cycles.
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Fig. 3. Correlations between the content of biochemical parameters in the serum and follicular fluid.

Fig. 4. ROC-curves of secondary predictors of OHSS development.
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Conclusions

1. The patients with OHSS demonstrate a statistically
significant increase in the number of preovulatory follicles,
oocytes, estradiol, VEGF, IL-6 in the blood serum and
follicular fluid compared with the women without OHSS.

2. There is a direct correlation between the serum and
follicular fluid levels of estradiol (r, = 0.85; 95 % CI 0.80-0.89;
P <0.001), VEGF (r,=0.76; 95 % Cl 0.69-0.81; P < 0.001)
and IL-6 (r, = 0.67; 95 % Cl 0.58-0.74; P < 0.001).

3. Secondary predictors of OHSS development are
the number of preovulatory follicles 230 per two ovaries,
the number of oocytes 219, the level of estradiol in the se-
rum 24800 pg/ml and in the follicular fluid — 2725000 pg/ml,
VEGF - 230 pg/ml and 2500 pg/ml, IL-6 — 24 pg/ml and
28,5 pg/ml, respectively.

4. In identifying secondary predictors of OHSS devel-
opment, the main management tactics for such patients is
discontinuation of luteal phase support, vitrification of all
embryos and their transfer in subsequent thawed cycles.
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The aim was to study the parameters of bone mineral density (BMD) and frequency of fragility fractures in males and females
with ischemic stroke depending on a side of brain’ injury and duration of post-stroke period.

Materials and methods. We examined 140 patients aged 50-80 years old, divided into 2 groups: | — subjects without any di-
seases influencing the bone state and Il - patients after ischemic stroke. BMD indexes (BMDs) were measured using dual-energy
X-ray absorbtiometry method.

Results. The males with stroke had significantly lower parameters of total body, upper extremity and trunk BMDs compared to
indexes of the control group without any differences in lower extremities BMDs in contrast to women with stroke who had lower
BMDs of total body, trunk and upper/lower extremities compared to parameters of the control group. Almost all measured BMDs
were significantly lower on a paretic side compared to BMDs on a non-paretic side, except distal radius and total lower extremities
BMDs in men with stroke in contrast to women who demonstrated significantly lower femoral neck and total femur BMDs compared
to the control group. Most BMDs were decreased in females with post-stroke period duration of more than 1 year in contrast to data
in men who did not show any BMD differences, except significantly decreased BMD of upper extremities compared to the control
group. Fragility fractures were revealed in 21.4 % of patients after stroke (31.8 % in women and 10.0 % in men, P < 0.05), their
frequency was higher only in women compared to the control group patients.

Conclusions. BMDs in stroke patients are lower and frequency of osteoporosis is higher with some sex differences that should
be taken into account in their assessment and development of rehabilitation programs for older age subjects.

MiHepaAbHa LWiAbHICTb KICTKOBOi TKAHWHU W HU3bKOEHEePreTUUHi nepenomu
B Nauji€HTIB NicAA iIHCYAbTY

B. B. lMoBopo3Htok, M. A. buctpuupka, H. B. lpurop’eBa

MeTa po60TH — BUB4MTH NOKa3HWKW MiHEPANbHOI LLiMbHOCTI KiCTKOBOI TKaHUHM (MLLIKT) i 4yacTOTW HU3bKOEHEPreTUYHIX Nepenomis
Y YOMOBIKIB i IHOK i3 NepEeHECEHNM iLLEMIYHUM iHCYNETOM 3anexHO Bif GOKY ypaxeHHs, TPUBAnocTi NiCSIHCYNLTHOTO Nepiogy.

Marepianu Ta metoaun. O6¢ctexunmu 140 nauientis Bikom 50-80 pokiB, skUX MOAINMAM Ha 2 rpynu: | — ocobu 6e3 byab-skux
3aXBOPIOBaHb, LU0 BMNWBAOTb Ha CTaH KICTKOBOI TkaHWHMK, || rpyna — XBopi Nicis NepeHeceHoro ilemivyHoro iHeynsTy. MokasHuku
MLLUKT BumiptoBanu 3a 4OMOMOrOK MeTOZY ABOXEHEPreTUYHOI PEHTTEHIBCHKOI abcopbLiomeTpi.

PesynikraTi. Y YonoBsikiB i3 nepeHeceHnM iHCYnsToM BUSIBIANW BIPOTiAHO HIbkYi nokasHukv MLLIKT ycboro ckeneta, BEpXHiX KiHLIBOK,
Tyny6a nopiBHSIHO 3 NOKa3HWUKaMM KOHTPOMbBHOT rpynu 6e3 3HauyLwmx BiamiHHocTel napameTpis MLLKT HKHIX KIHLBOK; XiHKM 3
iHCYnLTOM Manm BiporigHo Hybkyi nokaaHuku MLUKT yeboro ckeneta, Tyny6a 11 BepXHiX/HWKHIX KIHLIBOK MOPIBHSIHO 3 MOKa3HUKaMu
KOHTPOMbLHOI rpynu. Y 4omoBikiB 3 iHCyNbTOM GinbLuicTb nokasHukis MLLKT i3 napetuaHoro 60Ky Gyn BiporigHO HKYMMI NOPIBHSAHO
3 BiANOBIgHMMY 3 HEMaPETUYHOTO, KpiM nokasHuka MLLIKT npomeHeBoi KicTku Ta 3aranbHoro nokasHuka MLLKT HimkHix KiHLIBOK; y
XIHOK BU3Ha4MnM BiporigHo Hkyi napameTpy MLLKT cTerHoBoi KicTku Ta ii LUMAKM MOPIBHAHO 3 MOKa3HNKaMK KOHTPOMbBHOI rpynu.
BinbLuicTb nokasHukie MLLKT 3meHLLyBanmcs 3 TpUBanicTio NiCNSIHCYNBTHOMO nepioay noHag 1 pik y XiHOK, Ha BiAMIHY Bif, Takux
[aHNX y HOrOBIKIB, B SIKUX BiPOTiAHO HYXK4MM OyB Tinbkm nokasHuk MLLKT BepxHix KiHLiBOK. H3bKOEHEPreTUYHI NepenomMi BUSIBUNK
y 21,4 % xBopux nicns iHcynety (31,8 % xiHok i 10,0 % YonoBikiB), Npu LibOMY iXHsi YacToTa 6yna BipOrifHO BULLIOKO TiMbKY B JKIHOK
MOPIBHSIHO 3 0C06aMU KOHTPOIBHOI TPyMK.

BucHoBku. Y XBOpUX, siki nepeHecny iHcynsT, nokadHukv MLLUKT BiporigHO Hykui, @ YacToTa HU3bKOEHEPTETUYHNX NEPENOMIB
€ BULLOKO 3 NEBHUMM BiMIHHOCTSIMM 3a CTaTTHO, LU0 MatloTb ByTW BpaxoBaHi Nig Yac OuiHIOBaHHS Ta po3pobneHHs peabinita-
LIiNHMX Nporpam y XBOpKX CTapLUmUX BiKOBUX rpym.

MMHepal\bHaH NAOTHOCTb KOCTHOM TKaHH U HU3KO3HepreTuyeckue neperombl
Yy NauueHToB NOCAe UHCYAbTA

B. B. lMoBopo3Htok, M. A. BeicTpuukas, H. B. puropbeBa

Lienb paboTbl — N3y4nTb NOKa3aTeny MUHepPanbHOM NNOTHOCTY KOCTHOM TkaHu (MIKT) n 4acToTbl HU3KOSHEPreTUYECKUX Nepe-
TIOMOB Y MYXUUH U XEHLLUUH C NEPEHECEHHBIM MLLEMUYECKUM WHCYNETOM B 3aBUCUMOCTM OT CTOPOHbI MOPaXKEHWS 11 MPOAOIKN-
TEMbHOCTU MOCMEUHCYNBTHOMO Nepuoza.

Marepuans! n metogbl. Obcnegosanu 140 naumeHTos B BospacTe 50-80 neT, KOTOPbIX pasaenuny Ha 2 rpynnsi: | — nuua 6e3
Kakux-nnbo 3abonesaHuii, BINSIOLLMX HA COCTOSIHIE KOCTHOW TKaHW, || — 60nbHbIe NOCIe NEPEHECEHHOTO ULLEMUYECKOTO MHCYMbTA.
Mokasarenu MIMKT namepsnu ¢ NOMOLLb0 METoAa ABYX3HEPreTM4eckoi peHTreHoBCKo abcopbLumomeTpum.
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Pe3ynkratbl. Y MyX4nH C nepeHeceHHbIM MHCYTETOM YCTaHOBMNEHbI 10CTOBEPHO Bonee Hu3kve nokasateny MIKT Bcero ckeneTa,
BEPXHMX KOHEYHOCTEN W TyNOBMLLA MO CPABHEHWIO C NOKa3aTeNsMI1 KOHTPOIBHOW rpynnbl 663 3Ha4YUMbIX pasnnyuii napameTpos
MIKT HUKHNX KOHEYHOCTEN; Y XEHLUMH C MHCYNBTOM OTMEYEHbI 4OCTOBEPHO Bonee Hu3kine nokasateny MIKT Bcero ckenera,
TYNOBULLA W BEPXHUX/HWKHNX KOHEYHOCTEN MO CPaBHEHWUIO C MoKa3aTensMM KOHTPOIbHOM rpynmbl. Y MYX4UH C UHCYNLTOM
6onbLumHCTBO nokasateneit MMKT Ha napeTnyeckoii CTOpoHe Bbini JOCTOBEPHO HUXKE NO CPABHEHMIO C COOTBETCTBYHOLLMMM Ha
HenapeTM4eckol CTOpoHe, 3a uckntodeHnem nokasatens MIMKT nyyesoi koctv u obuero nokasarenst MIKT HUKHUX KOHEYHO-
CTeN. Y XeHLUMH yCTaHOBMEHbI JOCTOBEPHO Gonee Huskve napameTpsl MIKT GeapeHHONM KOCTY W e LEKM N0 CPABHEHMIO C
rnokasaTtensmu KOHTPOnbLHOW rpynnbl. BonblwnHeTBO Nokasateneit MIKT ymeHbwanueb npy AnnTenbHOCTU NOCHENHCYIBETHOMO
nepuoga bonee 1 roga y XeHLUWH, B OTAIMYME OT TaKWUX AaHHBIX Y MY>KHUMH, Y KOTOPbIX 4OCTOBEPHO HIbke Obin TOMBKO Nokasatenb
MIMKT BepxHux koHe4YHOCTEN. HuskoaHepreTnieckie nepenomsl otMeyeHsl y 21,4 % 6onbHbIX nocne uHeynsta (31,8 % KEeHLUMH v
10,0 % My>K4mMH), NpK 3TOM UX YacToTa bbina SOCTOBEPHO BbILLIE TOMBKO Y KEHLLWH MO CPABHEHWIO C NULIAMI KOHTPOIBHOW rpynbl.

BbiBoAbl. Y 60MbHbBIX C NepeHeceHHbIM MHCYNbTOM nokasatenu MIMKT 6binv 4OCTOBEPHO HUXKE, @ YacToTa HU3KO3HepreTyh-
YECKMX NEPENTIOMOB BhILLE C HEKOTOPLIMU PA3NMYUSMU B 3aBUCUMOCTH OT N0N1a, KOTOPbIE JOMKHbI ObITb YYTEHBI MPY OLEHKE

1 paspaboTke peabunUTaLMoHHbIX NPOrpamMM y GOMbHLIX CTAPLUKX BO3PACTHLIX Py,

Stroke and systemic osteoporosis are both important
age-related diseases which are associated with increased
disability and high risk of mortality [1,2]. Each of them has
own prevalence, risk factors and clinical features; however,
their combination is life-threatening for elderly patients [3-6].

Various observations and longitudinal studies, which
were performed over the past decades, demonstrated
progressive bone loss in stroke patients with some gender
particularities. Progressive bone loss stars immediately
after stroke; however, its mechanisms are fundamentally
different in patients with secondary systemic osteoporosis
with stroke from postmenopausal ones. Moreover, current
evidences demonstrate that the rate of bone loss depends
on sex, post-stroke duration, patients’ age, stroke severity,
falls, preexisting osteoporosis or other reasons [7—10].

Additionally, numerous literature data confirm that
patients with stroke have an increased risk of osteoporotic
fractures; however, the information about their incidence
differs significantly [11-14]. Furthermore, most studies
were performed in Western and Asian countries, but
studies among the Ukrainian population have not yet been
conducted.

The aim

The aim was to study the parameters of bone mineral den-
sity (BMDs) and frequency of fragility fractures in males and
females with ischemic stroke depending on a side of brain
injury and duration of post-stroke period.

Materials and methods

The study was conducted at Department of Clinical Phy-
siology and Pathology of Locomotor Apparatus with collab-
oration of Department of Cerebral Vascular pathology of
D. F. Chebotarev Institute of Gerontology NAMS of Ukraine
and was approved by Ethics Committee of the Institute
(19.12.2014, protocol Ne 5). All patients signed informed
consent for participation in the study and treatment in
the Institute Clinic.

We have performed a cross-sectional case-control
research design and have examined 140 patients aged
50-80 years old, who were divided into 2 groups depending
on previous stroke: Group | (control) — subjects without any
significant states or diseases influencing bone state and
metabolism (n = 70, 30 males and 40 females) and Group
Il - patients with stroke (n = 70, 30 men and 40 women).
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Patients of Group | were examined at the Department
of Physiology and Pathology of Locomotor Apparatus for
bone mineral density without being admitted to a hospital
and signed an informed consent to participate in the study
of osteoporosis. All patients of Group Il were hospitalized
to the Department of Cerebral Vascular pathology of
D. F. Chebotarev Institute of Gerontology NAMS of Ukraine
for rehabilitation after a stroke. These subjects were ad-
vised to participate in a study to examine osteoporosis.
Patients who agreed and signed the informed consent to
participate in the study were examined in the Department
of Physiology and Pathology of Locomotor Apparatus of this
institute.

The diagnosis of stroke was confirmed previously by
neuroimaging (CT or MRI). Mean duration of post-stroke
period did not differ between sex and was 1.7 + 1.9 years
in males and 1.7 + 1.9 years in females, respectively
(t=0.02, P = 0.98). All patients had unilateral ischemic
stroke. The severity of paresis was established according
to NIH Stroke Scale [15]. Mild, moderate and severe degree
of paresis was observed in 31.1 %, 44.8 %, 24.1 % of men,
respectively. The similar data in women constituted 25.0 %,
45.0 % and 30.0 %.

All patients were standardized by age (P > 0.05 for
both groups of men and women, Table 1). The parameter
of height also did not differ depending on stroke presence
in males and females; however, it was higher in men com-
pared to women of both groups. Additionally, we did not
find any significant differences in weight and body mass
index (BMI) parameter in males and females depending
on stroke presence. Characteristics of the patients are
presented in Table 1.

Bone mineral density of the femoral neck, total femur,
lumbar spine, radius (ultradistal, distal and total) and the to-
tal body were measured using dual-energy X-ray absorpti-
ometry (DXA) (Prodigy, GEHC Lunar, Madison, WI, USA).
Interpretation of DXA results for men and women aged 50
years and older was conducted according to the Internatio-
nal Society for Clinical Densitometry recommendations [15]
according to the lowest T-score at lumbar spine, proximal
femur or femoral neck (normal bone (T- score > -1.0 SD),
osteopenia (< (-1.0) T- score > (-2.5) SD and osteoporosis
(T- score <-2.5 SD).

We performed the analysis in women and men sepa-
rately depending on paretic and non-paretic body side and
post-stroke duration. An assessment based on the duration
of post-stroke periods was performed by dividing the pa-
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Table 1. Characteristic of patients

Age, years 65.7 £6.0 62.2+53 66.2+9.2 66.6 + 9.6 0.83 0.65
Height, m 1.73+0.06 1.62 £ 0.06 1.74 £ 0.06 1.61+0.06 0.27 0.32
Weight, kg 81.9+127 783+9.8 83.3+132 75.8 +14.6 0.64 0.32
Body mass index, kg/m? 2715+4.2 299+38 2714+43 294+54 0.92 0.56

Data presented as mean + SD, Group I: control group, Group II: stroke patients, P: differences between the indices in men, P,: differences between the indices in women.

778 ISSN 2306-4145 http://zmj.zsmu.edu.ua

tients into the following groups: 1 — duration of post-stroke
period less than 6 months, 2 — from 6 months to 1 year,
3 —from 1 to 2 years, 4 — post-stroke period more than
2 years.

Presence, localization, mechanism and timing of
fracture were determined using specialized questionnaire,
which was developed in Ukrainian Scientific Medical
Center of Osteoporosis. All information was received from
patients by interview. The frequency of fragility fractures
was calculated in %.

The statistical analysis was performed using the me-
thods of descriptive statistics. The distribution of all variables
was tested using the Shapiro-Wilk test. Inter-group com-
parisons were made using the Student’s t-test, Mann-Whit-
ney U test (for parametric and non-parametric variables)
and one-way analysis of variance (ANOVA) with Scheffe
test. Continuous parameters were represented at mean
(M) £ standard deviation (SD). Differences in the distribution
of samples were evaluated using criterion x ? test. The pack-
ages of Statistica10.0 Copyright® StatSoft Inc., 1984-2011
software were used for analysis.

Results

Analysis of DXA parameters in both groups showed that
most BMD indexes (except femoral neck) were significantly
higher in men in comparison with similar indexes in women.
In addition, all measured BMD parameters (lumbar spine,
femoral neck, total hip, radius and total body) in women with
stroke were significantly lower compared to similar indexes
in the control group. Unlike the findings above, analysis of
DXA parameters in men depending on stroke presence
demonstrated significant differences only in distal radius
and total body BMDs. These indexes were significantly
decreased in males with stroke in comparison with similar
indexes in the control group, whereas parameters of lumbar
spine and femoral neck BMDs did not differ significantly
(Table 2).

Osteoporosis, according to ISCD Recommendation
[16] (=-2.5 SD for men and women aged 50 years and
more at lumbar spine/femoral neck/total hip), was regis-
tered in stroke persons more frequently than in subjects
of the control group (x.2 = 4.2, 95 % confidential interval
(CI): 0.3-20.5, P < 0.05). Analysis of bone deterioration
distribution (norm-osteopenia-osteoporosis) in men with
stroke demonstrated that 6.7 % of them had osteoporo-
sis, 50.0 % — osteopenia and 43.3 % had normal BMD in
comparison with 0.0, 16.7 % and 83.3 %, respectively in
the control group. Also, it was established that 20.0 % of
female with stroke had osteoporosis, 47.5 % — osteopenia
and 32.5 % had normal BMD in comparison with 7.5 %,
17.5 %, 75.0 %, respectively in the control group.

Analysis of BMD parameters depending on paretic
or non-paretic body side revealed more substantial dif-
ferences in men compared to women after stroke. Almost
all measured BMD indexes (Table 3) in males with stroke
were significantly lower at paretic side compared to BMD
parameters at non-paretic side of body, except distal radius
and total lower extremities BMDs. Nevertheless, in females
with stroke, only femoral neck and total femur BMD indexes
were significantly decreased in comparison with similar BMD
parameters in the control group.

Assessment of BMD differences in upper/lower ex-
tremities in men depending on side of brain injury showed
that differences in paretic upper extremity and control were
equalto 11.7 % (0.911 £ 0.149 versus 1.032 + 0.11 4 g/cm?,
t=4.5,P <0.001, respectively), in non-paretic one — 6.7 %
(0.974£0.121 versus 1.045+£0.118 g/lcm?,t=2.8, P < 0.05,
respectively). The same differences in the lower extremities
were less pronounced accounting for 4 % at paretic ones
(1.359+0,176 versus 1.453 +0.112 g/cm?,t=2.0, P < 0.05,
respectively) not significantly differently from non-paretic
lower extremity.

The similar indexes in women were more expressed in
the lower extremities and represented for these fourth spec-
ified parameters 9.8 % (0.771 £0.129 versus 0.356 £ 0.116
glem?,t=3.4,P<0.001, respectively), 8.8 % (0.783 £ 0.134
versus 0.859 +0.141 g/cm?, t=2.7, P < 0.05, respectively),
11.4 % (1.122 £ 0.182 versus 1.267 + 0.122 g/cm?, t = 4.8,
P < 0.001, respectively) and 10 % (1.130 + 0.152 versus
1.264 £ 0.111 glem?, t = 5.1, P < 0.001), respectively.

The ANOVA-analysis revealed the influence of post-
stroke duration on all BMD indexes in females with stroke
(lumbar spine: F =5.88, p = 0.002; femoral neck: F = 6.98,
P =0.0008; total femur: F = 3.78, P = 0.02; upper extremities:
F =8.05, P =0.0003; lower extremities: F = 3.70, P = 0.02;
and total body BMDs: F = 4.44, P = 0.009). The assessment
using Scheffe test did not show any significant differences
between first two groups (duration of post-stroke period less
than 6 months and 6 months-1 year) for all BMD indexes
measured. However, the lumbar spine, femoral neck and
upper extremities (Fig. 1A) BMDs in women of the 3¢ and 4
groups were significantly lower compared to similar indexes
of the 2¢ group, whereas BMD parameters in total femur,
total body and lower extremities (Fig. 1B) were significantly
decreased only in females of the 4" group in comparison
with same indexes of the 2¢ group.

Fragility fractures were revealed in 14 patients with
stroke (20.0 %, 11 females (37.5 % from the all women) and
3 males (10 % from the all men)). Four women with stroke
(36.4 % from all fractures in the females) had hip fractures
(mean post-stroke duration was 4.3 + 4.0 years, two of them
had moderate paresis and other individuals — severe one),
two women (18.2 %, respectively) had vertebral fractures
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Table 2. Bone mineral density indices in patients depending on stroke presence

L-L,: BMD, glcm? 1.30+£0.11 1.19+0.19 1.25+0.21 1.06 +0.17 0.24 <0.001
L-L,: T-score, SD 0.7+09 01+16 03+18 -1.0+14 0.28 <0.001
L,-L,: Z- score, SD 1.0+£09 12+15 0617 01+12 0.29 <0.001
Femoral neck: BMD, g/cm? 0.99+0.04 0.99+0.10 0.97+0.17 0.85+0.13 0.52 <0.001
Femoral neck: T-score, SD -06+0.3 -0.3+0.7 -08+1.3 -14+09 0.55 <0.001
Femoral neck: Z- score, SD 0404 09+0.7 0212 -0.1£0.7 0.48 <0.001
Distal radius: BMD, g/cm? 0.99 +0.07 0.81+0.12 0.95+0.10 0.72+0.13 <0.05 <0.001
Distal radius: T-score, SD -0.1+£0.8 -08+1.4 -05+£1.0 -19+14 0.09 <0.001
Distal radius: Z- score, SD 0.6+08 06+13 02+1.0 -0.3+1.0 0.06 <0.001
Total body: BMD, g/cm? 1.27 £0.07 1.17 £0.09 122+0.12 1.06+0.11 <0.05 <0.001
Total body: T-score, SD 06108 05+1.1 01+15 -08+1.3 0.09 <0.001
Total body: Z- score, SD 08+1.0 1.2+1.0 0.3+1.3 -0.1+£1.0 0.09 <0.001

Table 3. Differences in bone mineral density indices between paretic and non-paretic side of body in males and females with stroke, g/cm?

_____

Femoral neck 0.05+0.07 4.02 <0.001 0.03+0.05 3.84 <0.001
Ward's triangle 0.06+0.13 249 0.02 0.01+0.07 0.50 0.62
Trochanter 0.06 +0.11 3.45 0.001 0.01+0.05 1.33 0.19
Total femur 0.05+0.07 4.38 0.0001 0.02 +0.05 2.37 0.02
Upper extremities 0.06 £0.13 3.04 0.004 0.01+£0.09 0.53 0.60
Lower extremities 0.02 +0.08 1.84 0.07 0.00 +0.06 0.28 0.78
Ultradistal radius 0.05+0.07 3.03 0.007 0.02+0.04 1.71 0.11
Distal radius 0.04£0.08 1.87 0.08 0.01+0.06 0.83 0.42
Total radius 0.03+0.07 220 0.04 0.02+0.05 1.72 0.11
Total body 0.02 +0.05 2.62 0.01 0.01+0.05 1.76 0.09
1.2 16
77777 L P<ooor)] is elow
T P<0.05 ! | 14 |
E | | o ’
< 10 | | 5 13
g ‘ ! 7 12
209 1 g -
g g
§ 08 % 1.0
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0.7
05 o Mean 06 o Mean
’ 1 2 3 4 [Mean SD 1 2 3 4 [ Mean £ SD
A Duration of post-stroke period, years T Mean+1.96 * SD B Duration of post-stroke period, years T Mean+1.96*SD

Fig. 1. Bone mineral density of upper (A) and lower (B) extremities in women depending on the stroke duration.
1: duration of post-stroke period less than 6 months; 2: form 6 months to 1 year; 3: from 1 to 2 years; 4: post-stroke period more than 2 years; *: P < 0.05 compared to Group 2.

(mean post-stroke duration was 3.0 + 1.4 years, one of them
had moderate and the other had severe paresis). The other
5 females with stroke had low-energy distal radius fractures
(41 % of all fractures in women, respectively). In the control
group, 9 women (13.6 %) had low-energy fracture (four of
them had distal forearm fracture, two women had verte-
bral fractures and three females had other non-vertebral
fractures).

Four men with stroke (10 %) had low-energy fractures
(three of them had distal radius fractures (75 %) and one
had other non-vertebral fracture (25 %)). In the control group
men, three had non-vertebral fractures (5 % from all males).

Zaporozhye medical journal. Volume 21. No. 6, November — December 2019

Men and women with stroke and low-energy fractures
did not differ significantly by age (in males and females,
66.9+7.371a64.7 £7.3 years,t=0.54, P >0.05, respective-
ly), duration of post-stroke period (1.89+2.3and 1.7 £ 1.7,
t=1.6, P > 0.05 and severity of paresis (2.0 + 0.78 and
2.1 + 0.85, Mann-Whitney U Test = 1.05, P > 0.05). How-
ever, comparative analysis demonstrated that frequency
of fragility fractures was higher in women with stroke
compared to the control group patients (P < 0.05) without
significant difference in men. Furthermore, the frequency of
low-energy fractures in males with stroke was significantly
lower compared to similar parameters in females (P <0.01).
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Discussion

Stroke and systemic osteoporosis, which are associated
with a high risk of disability, are both crucial age-related
diseases with own prevalence, risk factors and clinical fea-
tures [1,3,7]. Sex is one of the common risk factor for both
pathologies [5,6]. Since the mid 1990s, various cross-sec-
tional and longitudinal studies have been performed in
patients after stroke. These studies have confirmed that
osteoporosis and its complication (low-trauma fractures) are
major challenges for these patients, significant bone loss is
detected mainly on the paretic side, depends on the severity
of functional deficits, post-stroke duration etc. and more
evident in the upper extremities. However, all these studies
were performed in various European, American and Asian
populations therefore may have some ethnic differences,
but studies among the Ukrainian population have not yet
been conducted.

Our study is the first one in Ukraine aimed at identifying
the features of BMDs and frequency of fragility fractures in a
Ukrainian cohort with stroke depending on the side of brain
injury and duration of post-stroke period. Our previous stu-
dies focused on some particularities of risk factors in stroke
patients [17,18], however, they analyzed the parameters
of body composition, and did not studied the frequency of
osteoporotic fractures.

This research has demonstrated that all measured BMD
parameters (lumbar spine, femoral neck, total hip, radius and
total body) in women with stroke were significantly lower
compared to similar indexes in the control group in contrast
to men with stroke who had only significant lower only distal
radius and total body BMDs in comparison with the control
group confirming sex differences in bone loss in stroke pa-
tients and coinciding with the results of other authors [7,9].

Furthermore, the assessment of peripheral body BMD
indexes in men with stroke has shown that parameters of
upper extremity and particularly in radius were significantly
lower than similar indexes in the control group. In addition,
males with stroke had significantly lower parameters of
trunk, total hip BMD and total body BMDs compared to
control indexes without any significant differences in lower
extremities BMDs. In contrast, stroke women had lower
BMD indexes in trunk and upper / lower extremities in
comparison with control parameters.

According to the existing literature data, more pro-
nounced process of bone loss in patients with stroke is
present on the paretic side [10]. In stroke patients, BMD
rapidly decreased in the paretic upper limb, whereas in
the nonparetic one could be increased due to more widely
habitual use of it. In addition, BMD of the paretic lower
limb could be decreased up to 10 % within 1 year while a
relatively smaller decrease was typical for the nonparetic
lower limb [10].

Analysis of BMD parameters depending on paretic
and non-paretic body side in our patients with stroke has
revealed more substantial differences in men compared
to women after stroke. Almost all measured BMD indexes
were significantly lower on the paretic side compared to
BMD parameters on the non-paretic side of body, except
distal radius and total lower extremities BMD. In contrast,
in women with stroke, only femoral neck and total femur
BMD indexes were significantly lower than similar ones in
the control group.

Additionally, we have confirmed more pronounced
bone loss in the upper extremities compared to the lower
ones in men (11.7 % and 4.0 % in paretic side, respec-
tively), which is consistent with the results of other authors
without any differences in the rate of bone loss depending
on upper/lower limbs in women that require further longi-
tudinal studies to assess gender features of osteoporosis
development.

According to some literature data, the length of the post-
stroke period is another important factor for bone loss [1,7].
Bone loss starts immediately following brain injury and
progressively increases during 3-4 months. Then bone
loss progresses slowly until the end of the first year after
stroke. After that, the rate of bone loss decreases and
reaches some stable condition of permanent bone loss with
subsequent high risk of fractures.

Furthermore, our research has demonstrated that most
BMD indexes were decreased in females with post-stroke
period duration of 1 year and more (L-L,, femoral neck,
total femur, total body and upper/lower extremities and
trunk) in contrast to the data in men who did not show any
significant differences in BMD indexes, except the upper
extremities BMDs, which were significantly lower compared
to the control group.

Fragility fractures are the dangerous complication of
systemic osteoporosis. The risk of osteoporotic fracture in-
creases with post-stroke duration, age of patients (old age),
female sex, stroke severity, a positive history of previous
fractures or falls, preexisting osteoporosis and concomitant
diseases (rheumatoid arthritis, hyperparathyroidism, etc.)
[11,13,19]. Despite the prevalent bone loss in the upper
extremities in patients with stroke, literature review has
demonstrated that hip fracture is the most common osteo-
porotic fracture [12,13,19].

The retrospective analysis of Swedish register [13]
that analyzed the data of patients from 1987 to 1996 years
(273 000 individuals were hospitalized with stroke) showed
that the risks of low-trauma fractures were higher in women
than in men. This risk decreased with the age of the patient
and time since stroke; however it was always higher than
age- and sex-matched controls, except for patients over
the age of 80 years. The relative risk of any osteoporotic
fracture requiring hospitalization immediately with stroke
was 3.72 in women aged 50 to 54 years, and the risk for
hip fracture was 11.75.

Analysis of Ontario Stroke Registry (23751 patients
were hospitalized with stroke in 2003-2012) [13] also
showed that 2-years risk for any low-trauma fracture was
lower (HR =1.32, 95 % CI 1.19-1.46), than for hip fracture
(HR =1.57, 95 % Cl 1.35-1.83). In addition, females had
greater risk of low-trauma fracture than males (HR = 1.72,
95 % Cl 1.53-1.94).

Given the wide range of osteoporotic fracture incidence
in patients with stroke (from 7 per 1000 person-years in
Dennis’ et al. study [20] to 32 per 1000 person-years in
Andersson’ et al. study [19], it is essential to analyze rate of
low-energy osteoporotic fractures in the Ukrainian cohort.

Our study has found out that that frequency of oste-
oporotic fractures in the Ukrainian population was higher
in women with stroke compared to patients of the control
group (P < 0.05) without significant difference in men.
Furthermore, the frequency of low-energy fractures was

3anopoxckuii MeguumHekuin xypHan. Tom 21, Ne 6(117), Hosbpb — aekabpb 2019 .



significantly lower in males compared to similar parameters
in females with stroke. Fragility fractures were revealed
in 20.0 % of patients with stroke (37.5 % of all the women
and 10 % of all the men). Hip fracture was about 36.4 %
of all fractures in women. Among females, 18.2 % of all
fractures were vertebral fractures and 45.4 % - distal ra-
dius fractures. These fractures are the main osteoporotic
complications which have great negative consequences
on the quality of life and average mortality even in patients
without stroke.

The limitations of our study are cross-sectional design
and sample size that did not allow determining the effect
of some other stroke-related parameters on bone tissue
state. Further large-scale longitudinal studies in men and
women are required to find the association between the rate
of bone loss, frequency of osteoporotic fractures to better
define the bone-preserving strategy for patients with stroke.

Conclusions

1. The parameters of BMD in the lumbar spine, femoral
neck, total hip, radius and total body in stroke women are
significantly lower compared to similar indexes in the control
group in contrast to stroke men who only have significantly
lower parameters of the distal radius and total body BMDs
in comparison with the control group.

2. The stroke males have significantly lower parameters
of the upper extremity and trunk BMDs compared to indexes
in the control group without any significant differences in
the lower extremities BMDs in contrast to stroke women
who have lower BMD indexes in the trunk and upper/lo-
wer extremities in comparison with these parameters in
the control group.

3. Aimost all measured BMD indexes are significantly
lower on the paretic side compared to BMD parameters on
the non-paretic side of body, except the distal radius and
total lower extremities BMDs in stroke men, in contrast to
women who only demonstrate significantly lower parame-
ters of the femoral neck and total femur BMDs compared
to the control group.

4. Most of the BMD indexes were decreased in females
with post-stroke duration of 1 year and more in contrast to
the data in men who did not show any significant differen-
ces in the BMD indexes, except significantly lower upper
extremities BMDs.

5. The frequency of fragility fractures in stroke patients
is 21.4 % (31.8 % in women and 10 % in men, P < 0.05); it
is higher only in women compared to patients of the control
group without any differences in males.

Prospects for further research. Further cross-sec-
tional and longitudinal researches devoted to the study
of sex-specific bone loss and other risk factors of fragility
fractures will allow developing more sophisticated indivi-
dual approaches to the rehabilitation of stroke patients with
concomitant disturbances of bone mineral state.
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"pGAOﬂeanMOHHaH OLleHKa KOCTHOro MaccMBa MeAUaAbHOU CTEHKH
BGpTI\Y)KHOI?i BMnaAuHbl B YCAOBUAX AUCNAACTUYECKOH Aepopmauuu

A. E. NockytoB*1AEF E A, KoBbacal*BCP A, E. OneMHUKAPEF B, T, CTpbKEHbIN?BC,

0. A. NockyToB®**8, K. C. DypmaHoBa**®B

TY «AHenponeTpoBcKas MeAMLMHCKan akapemua M3 YkpauHbl», . AHUNPO, 2KY «O6AaCTHaA KAMHUYecKas 60AbHULA UMeHU U. M. MedyHnkoBa»,
r. AHMNPO, YkpauHa, 2000 «Medinua Clinic & Lab», r. AHUNpo, YkpaunHa, “KY «AHenponeTpoBckas 06AacTHas AeTCKasa KAMHWYecKas BOAbHULIA

AOC», r. AHMNPO, YKpanHa

A - KOHLIENUWS U AU3aHH MCCAEA0BaHNS; B - c60p AaHHbIX; C - aHaAW3 U MHTepnpeTauusa AaHHbIX; D - HanucaHue cTaTbu;
E - pepakTMpoBaHKe CTaTbk; F - OKOHUATEABHOE YTBEPXKAEHME CTaTbH

OpnHMM 13 KIoYEBbIX aCMEKTOB 3HAONPOTE3VPOBaHMS TazobeapeHHoro cycTasa (ATC) npu avcnnactnyeckom kokcapTpose (OK),
00yCnoBNMBaIoLLMX [ONTOCPOYHYIO CTabUBLHOCTb aLeTabynsipHoro komnoHeHTa (AK) 1 ycneLwHoCTb onepaumm, SBSETCS PEKOH-
CTpYKLUMS BEPTNYHOM BaguHbl (BB). Cpenu napameTpoB, onpeaensioLLyx XMpypritieckyto TakTuKy peKOHCTpyKUmn BB, Ha nepBbii
MnaH BbIXOAUT KOCTHbI Maccus ee meauansHow cTeHkn (MC) B npoekummn hopM1poBaHMS MMIAHTALMOHHOIO J10Xa 3H4OoNpoTesa.

Llenb paboTbl — OLEHKa COCTOSIHUSI KOCTHOrO Maccvea MeamanbHoii cTeHkn BB B npoekumn nMnnaxtaumonHoro noxa AK B
Hopme U npu 1K, onpeaeneHue ero B3auMocBsian ¢ nokasatensimu chepuyHOCTY 1 cekToparbHoro AeduumuTa BB Ha ocHoBaHum
MCKT-mopdometpum.

Marepwuanki v MeToabl. [MpoBeaeHo komnrekcHoe cpaBHUTensHoe MCKT-MopdhomeTpuyeckoe uccnenoBanme 32 TazobeapeHHbIx
cycTaBoB 6e3 npusHakos natonoruu 1 65 ¢ 1K (Crowe | - 26 (40,0 %), Crowe Il — 23 (35,4 %), Crowe Ill - 16 cycTaBoB (24,6 %)).
OueHuBany TonwmHy MeauanbHON CTeHk BB B npoekumm noxa Kpyrion CBS3kM W 30HbI MMNnaHTaumn AK no npeanoxeHHom
MeTOoAMKe, KOPPensALMI0 C NoKasaTensamu KpaHuanbHoN MUrpaLmm ronosku 6eapeHHoi KocTu, yrna cdepuyHocTy BB B ropn3soH-
TanbHOW NIOCKOCTH.

Pe3ynkrathl. YCTaHOBNEHO, YTO HA PYTUHHON PEHTreHOrpaMMe Ta3a B TOYKE, COOTBETCTBYIOLLIE LIEHTPY NoXa Kpyrroi CBA3KY,
1306pakeHne SBNSETCS NPOEKLUMOHHBIM 1 He COOTBETCTBYET UCTUHHOMY 3HAYEHWIO TOMLMHBI KOCTHW, ONPESensieMoMy B Xome
pekoHcTpykumn MCKT-1306paxeHust cornacHo npegcTtaBneHHon metoguke. A6contotHas TonwmHa MC BB B npoekumn noxa
KpYrron CBA3KU/MMNMaHTALMOHHOIO T0Xa SHAONpOoTe3a coctaBunu: B Hopme — 4,3 mm [3,3; 4,8]/ 7,2 mm [6,2; 7,8], npn Crowe | —
9,95 mm [7,5; 11,6]/ 11,85 mm [9,8; 13,5], Crowe Il — 15 mm [11,7; 17,3] / 15,7 mm [13,5; 17,3], Crowe Ill — 15,45 mm [13,7; 19,8] /
16,05 mm[12,8; 20,2]. MNMokasaTenu KoppensumMoHHol cesiav TonwmHbl MC BB B 30He MMNnaHTaLmm ¢ nokasartensimMm KpaHuasnsHOM
MUrpaLmm ronosku 1 yrna cpepuyroctn BB coctasunm r = 0,36 (p = 0,006) n r = 0,36 (p = 0,007) cooTBETCTBEHHO.

BeiBogpl. Criabble KoppensuMoHHbIe CBA3V TOMLLMHBI MeananbHo CTeHk1 BB ¢ nokasatensmu chepriHOCTV 1 CeKToparibHoro
Aedvumta BB 0bycrnosnveaoT HeO6X0AMMOCTb M30NMPOBaHHON OLIEHKN JAHHOTO KpUTEPUS MPU OMPeaeneHuni X1pyprudeckon
TakTuky ToTanbHoro ATC. Mcxoas M3 HeOOCTYMHOCTY €10 OLEHKY C UCTIOMNb30BaH1EM PYTUHHOM ABYXMITOCKOCTHOM peHTreHorpadum,
npumeHeHre MCKT-mopdomeTpuy obnacTv TasobeapeHHbIX CyCTaBoB Mo NPeAoKeHHON METOAUKE SBSIETCS KIMHWYECKN LIEHHbIM
1 PEKOMEH0BAHO K BKIKOYEHWIO B Mporpammy npeaonepaLmoHHoro o6erenoBaHus NaLmMeHToB C AUCIIACcTUHECKAM KOKCAPTPO3OM.

MNepeaonepauijitHe oLiHIOBaHHA KICTKOBOrO MacuBYy MeAiaAbHOi CTIHKHU
BEPTAIOrOBOi 3anaAMHU B YMOBaX AUCNIAACTUUHOI AedopmaLii

0. €. NockyToB, 0. 0. Koebaca, 0. €. OniliHuK, B. T. CTpuxenui, 0. 0. AockyTos, K. C. DypmaHoBa

OpHUM i3 KITIO4OBWX aCNeKTiB eHAONPOTE3yBaHHA KynbLuoBoro cyrnoba (EKC) npu aucnnactuuHomy kokcaptposi (AK), wo 3ymos-
TIOKOTb JOBrOCTPOKOBY CTabiNbHICTb aLeTabynspHoro komnoHeHTa (AK) Ta ycniluHICTb BTPYYaHHS!, € PEKOHCTPYKLSt BEPTIIOroBOI
3anaguhu (B3). Cepen napameTpiB, LLO BU3HaYaKOTb XipypriYHy TaKTUKY PeKOHCTPYKLii B3, Ha nepLuwii nnaH BUXOANTb KICTKOBMI
macuB ii MmegianbHoi cTiHku (MC) y npoekLii (hopmMyBaHHS iMMaHTaLiHOrO foXa eHgonpoTesa.

MeTa po60T1 — OLjiHIOBaHHS CTaHy KiICTKOBOrO MacuBy MefianbHoi CTiHkv B3 y npoexwii imnnaxTauiiHoro noxa AK'y Hopwmi ta npu [K,
BW3HAYEHHS! LibOro B3aEMO3B 3Ky 3 NoKa3HUKkamMm chepuyHOCTi Ta cekToparnbHoro Aediumnty B3, Buxogsum 3 gaHux MCKT-mMopdomeTpii.

Marepianu Ta metogu. 3giicHunm komnnekcHe MCKT-mopdomeTpuyHe focnimkeHHs 32 KynbLUoBwX Cyrnobis 6e3 03Hak natonorii
1a 65 i3 1K (Crowe | — 26 (40,0 %), Crowe Il - 23 (35,4 %), Crowe Il — 16 cyrnobis (24,6 %)). BuaHavanu TOBLUMHY MedianbHOT
CTiHkv B3 y npoekuii noxa Kpyrmnoi 38'sa3k1 Ta 30HM imnnaHTauii AK 3rigHo 3 3anponoHOBaHOK METOAUKOH; KOPENALto 3 MOKa3HU-
Kamu KpaHiarnbHoi MirpaLji ronisky CTErHOBOI KICTKW Ta KyTa cdepnyHocTi B3 y roprsoHTanbHil nnoLyymHi.

Pesynbrari. BusHaumnu, Lo Ha pyTUHHINA peHTreHorpami Tady B TOUL, LLO BIiBNOBIAAE LEHTPY Noxa KPYrioi 38’53k, 306paxeHHst
NPOEKLiliHE Ta HE BiAMOBIAAE CPaBXHLOMY 3HAYEHHIO TOBLUMHM KICTKW, LLO BM3HAYaeTbCs Npu pekoHcTpykuii MCKT-306pa-
XEHHS! 3riAHO 3 3anpPONOHOBaHOK MeToauKow. AbcontoTHa ToBlwwmHa MC B3 y npoekuii noxa kpyrnoi 38’ssku/imnnaHTauiiHoro
noxa eHaonpoTe3y CTaHoBUMK: B HopMi — 4,3 mm [3,3; 4,8] / 7,2 mm [6,2; 7,8], npu Crowe | — 9,95 mm [7,5; 11,6] / 11,85 mm [9,8;
13,5], Crowe Il = 15 mm [11,7; 17,3] / 15,7 mm [13,5; 17,3], Crowe Il — 15,45 mm [13,7; 19,8] / 16,05 mm [12,8; 20,2]. MNokasHuku
kopensujnHoro 38's3ky ToBLMHY MC B3 y 30Hi iMnnaHTaLlii 3 nokasHukamu kpaHianbHoi MirpaLlii roniekv Ta kyTa cdepuyHocTi B3
craHoeunm r = 0,36 (p = 0,006) Tar = 0,36 (p = 0,007) BignosigHo.
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BucHoBku. Cnabki kopensiuiiHi 38's13kM TOBLUWHM MegianbHoi cTiHku B3 i3 nokasHukamu chepuyHoCTi Ta cekTopasibHoro
fediuuty B3 3yMoBnOIOTE HEOOXIQHICTD i301150BAHOTO OLLIHIOBAHHS LibOr0 KPUTEPIt0 MPY BU3HAYEHHI XipYprivyHOi TaKTWKM
TEKC. Brxoasium 3 HEMOXIMBOCTI BU3HAYEHHS!, BUKOPVUCTOBYIOUYM PYTUHHY ABOMIOLLMHHY peHTreHorpadito, 3aCTOCyBaHHs!
MCKT-mMopdhomeTpii AinsiHKK KynbLLOBMX CYrMoBiB 3rigHO 3 3anpOnOHOBaHO METOAMKOK — KITIHIYHO LiHHE 11 peKOMEH0BaHe
[10 BKITKOYEHHS B Nporpamy nepegonepauiinHoro 0bCcTeXeHHs NaLieHTIB i3 AUCNNacTUYHUM KOKCapTPO30M.

Preoperative assessment of medial acetabular wall bone stock in dysplastic deformation

0. Ye. Loskutov, 0. 0. Kovbasa, O. Ye. Oliinyk, V. H. Stryzhenyi, O. O. Loskutov, K. S. Furmanova

Acetabular reconstruction remains to be one of the crucial aspects of total hip replacament in developmental dysplasia of the hip
(DDH) that provides endoprosthesis’ long-term stability and general success of the operation. Among the parameters that influ-
ence surgical technique of acetabular reconstruction, medial wall bone stock of the endoprosthesis’ bed zone should be taken
into consideration.

Purpose of the work to assess medial wall bone stock in the site of acetabular component’s bony bed in normal and dysplastic
deformed hips and to define correlation with indices of sphericity and sectoral deficiency of the acetabulum based on MSCT-mor-
phomerty.

Materials and methods. A complex comparative MSCT-mophometric investigation of 32 normal hips and 65 hips with DDH
(Crowe | — 26 hips (40.0 %), Crowe Il — 23 hips (35.4 %), Crowe Il — 16 hips (24.6 %)) was performed. There were assessed
width of the medial wall bone stock in the projection of the crucial ligament's and acetabular component’'s bony beds according to
the proposed method; their correlation with indices of femoral head’s cranial migration and acetabular horizontal sphericity angle.

Results. It has been revealed that measurements in he site of the crucial ligament's bony bed based on pelvic images obtained
by a conventional biplanar X-ray remains to be biased and doesn’t correspond to true width of medial acetabular wall bone stock.
Absolute width of the medial acetabular wall in sites of the crucial ligament's / acetabular component's bony beds carried out
through the special MSCT-recontruction methodic was defined as: 4.3 mm [3.3; 4.8)/7,2 mm [6.2; 7.8] for normal hips, 9.95 mm
[7.5; 11.6])/11.85 mm [9.8; 13.5] for Crowe | hips, 15 mm [11.7; 17.3]/15,7 mm [13,5; 17,3] for Crowe Il hips and 15.45 mm [13.7;
19.8]/16.05 mm [12.8; 20.2] for Crowe llI hips, respectively. Correlations between medial acetabular wall bone stock in site of
acetabular component’s bony bed and indices of femoral head’s cranial migration and acetabular horizontal sphericity angle were
defined as: r = 0.36 (P = 0.006); r = 0.36 (P = 0.007), respectively.

Conclusions. Weak correlation of medial acetabular wall bone stock with indices of acetabular sphericity and sectoral defi-
ciency requires the necessity of independent evaluation of this index during preoperative planning. Due to the impossibility of
the index assessment based on the conventional pelvic X-ray, application of elaborated MSCT-morphometric methodic seems

to be clinically valuable and should be applied during preoperative examination of patients with DDH.

OHponpoTesnpoBaHune TazobegpeHHoro cycrasa (3TC)
npu aucnnactnyeckom kokcaptpose (OK) — cnoxHoe u
HecTaHOapTHOe XMpYpriyeckoe BMeLLaTenbCTBO BCRea-
CTBUE TEXHUYECKIX OCOBEHHOCTEN BbIMOMHEHNS 1 6OMbLLO
BEPOSTHOCTU Pa3BUTWS MOCMEONepPaLMOHHbIX PUCKOB,
CBSI3aHHbIX, B YaCTHOCTU, C HECTABUMBHOCTLIO BEPTYXXHOTO
KOMMNOHEHTa sHponpotesa [2,6,9,16,21,25,26]. OgHum 13
kntouesbix acnektos TC npu [K, onpeaenstowmx gonro-
CPOYHYH CTabUNBHOCTH aLeTabynspHoro koMnoHeHTa (AK)
1 YCMELLHOCTb OMNepaLym B LiENoMm, SBMSETCS PEKOHCTPYK-
LS BepTy>KHOW BnaguHbl (BB), HanpaeneHHas Ha BocCTa-
HOBIEHME HOPMaJSTbHbIX GBOMEXaHNYECKIX COOTHOLLIEHMIA B
CyCTaBe v afekBaTHOro kKocTHoro nokpbITvst AK. OyesnaHo,
3T0 npeanonaraet ycraHoBky AK B NpOeKLUuy UCTUHHOTO
noxa BB, uto TpebyeT arpeccuBHbIX XMPYPriveckux ma-
HUMYNAUMA Ha ee MeauansHon cteHke (MC) (megmanu-
3aLMsi, KOTUKOTOMMSI, KOTUIONMACTMKA), PEKOMEHIYEMbIX
psSiEoM BeayLmMx cneupanucTos [2,3,8,10,16]. YenelwHocTb
YMOMSIHYTBIX XMPYPTUYECKUX MaHUMYNsauuiA Hanpsimyto
onpenensieTcs TOYHbIM NPOrHO3MPOBaHNEM OGBEKTUBHOMO
cocTosHus nnoxa AK B 30He MMNnaHTaLuy Anst LOCTVXKEHNS
€r0 afieKBaTHOW chukcaLmm 1 0becneveHns NepBUYHON 1
BTOPUYHOM cTabunbHocTh AK, a Takoke npeaynpexneHms
pasBMTMA HENpOBaCKYNAPHLIX ocnoxHeHwi [1,4,6,9,21].
OuyeBunaHO, YTO Cpeay NapamMeTpOB, ONPEAENSOLLUX XUPYP-
TUYECKYH TaKTUKY PEKOHCTPYKLv BB B 30He MMnnaHTaumm
AK, Ha nepBbIli NnaH BbIXOAWT OLiEHKa COCTOSIHUS KOCTHOTO
mMaccuBa MeauansHOM CTEHKW BEpTIY>KHOW BrnaduHbI

(acetabular medial wall bone stock) B npoekuun dop-
MUPOBaHNS UMMMaHTaunoHHoro noxa AK [2,3,11,17,19].
Wccnenosarenu atoii npobrnemaTky CXOaHbI BO MHEHWN,
YTO MMEHHO BCECTOPOHHSIS OLiEHKa 30Hbl UMMMaHTaLuUK
AK B x0fe NpenonepaLyMoHHOro NnaHnpoBaHns Npu auc-
nnacTuyeckux gedektax u gedopmaunsix BB aensetcs
kntoyom k yenexy TOTC [11,12,17,21]. Mopaensiowas
yacTb paboT, NOCBALLEHHbIX M3Y4EHMIO 30HbI MMMMAHTaLMN
AK; CKOHLIEHTPVPOBaHLI BOKPYT MOKa3aTens UCTUHHOW Tor-
LUMHbI MeauarnbHo cteHkn BB Ha ypoBHe noxa kpyrnon
CBSI3KM, YTO HEOOCTATOYHO MOMHO MO3BOMSET OLEHUTH
MOPONMNNAHTALMOHHYIO KapTUHY 1 NULLAeT Xupypra
BO3MOXHOCTM MOMHOLEHHOTO UCMOMb30BaHNUS TEXHUKM
MeToza SHAoNpoTe3npoBaHus. bonee Toro, 60MbLNHCTBO
uccnenoBaHnid 6asmpyoTcs Ha nokasaTensix, NonyYeHHbIX
B XOf}e PYTUHHOW ABYXMNMOCKOCTHON PEHTrEeHorpadnm, YTo
MPUBHOCUT HEOBBLEKTUBHOCTb B CUMY NOMPELLHOCTEN Haco-
€HUSI PEHTTEHOBCKOTO M300paXKeHusl, yKnaakv nauyeHTa u
M3MEPEHMIA C YHETOM NMPOEKLIMOHHOTO YBENnnyeHus. PaboTbl,
MOCBSILLEHHbIE OLiEHKE KOCTHOTO MaccvBa MeayarnbHOM
cTeHkn BB B npoekumu 30HbI umnnaHTaumm AK, HocaT, B
OCHOBHOM, @HaTOMO-MOPCHONOTUYECKUIA U ONUCATENbHBIN
xapakTep, uccnepys TazobefpeHHbIii cycTaB B HOpME
6e3 npusHakoB naronorum [7,27]. B [OCTYNHOW Hay4HOM
nnTepartype He OBHaPYXXWIN OCTATOYHBIX YETKWX AAHHBIX
0 3aKOHOMEPHOCTAX U3MEHEHWIA JaHHOTO NapameTpa B yC-
nosusix K, 6onee Toro, METOAbI €ro onpeaeneHns HedeTku
1 HEOZIHO3HAYHbI.
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Lleab pa6otbi

OueHka COCTOSIHWS KOCTHOTO MaccvBa MeananbHO CTEHKM
BEPTNYXHON BNagWHbl B NPOEKLMW UMMNAHTALUOHHOIO
noxa AK B Hopme 1 npu K, onpegenexve ero B3anmo-
CBSI31 C NOKa3aTensiM1 NPOKCUMarbHOM MUrpaLm rofoBKH
6enpeHHoN kocTu, yrna ccheprnyHocTn BB n yrna Bubepra
KaK KMo4YeBbIX NapaMeTpoB, ONpefensowmx gucnna-
CTUYeCKyro Aeopmaumio Ta306eapeHHOro cycTaBa, Ha
ocHoBaHun MCKT-MopchomeTpryeckoro nccneaoBaHms ¢
NPUMEHEHNEM MYTBTUNIIAHAPHON PEKOHCTPYKLIMN.

Matepuanbl U METOABI UCCAEAOBAHUA

MpoBeneHo komnnekcHoe cpasHuTensHoe MCKT-mopdo-
MeTpU4ecKoe 1ccreaoBaHme TazobeapeHHbIx CycTaBoB be3
MPU3HaKOB NATOMOMMM 1 C AUCNNACTUHECKM KOKCApPTPO30M
(-1l TvnoB ancnnaswm TaszobenperHbix cyctaBoB (TBC)
no Crowe).

Mpynny Hopmbl cocTasunn 16 nauuentos (32 TBC)
6e3 npu3HakoB naTonorn Ta3obeapeHHbIX CycTaBoB: 2
MYXUmH (6,3 %), 14 xeHwmH (93,7 %). CpeaHuid Bo3pacTt
nauueHToB — 52 roga (¢ 95 % [OW [49; 55]).

Mpynny natonorun JK coctasunm 49 naumeHTtoB (65
Ta306eapeHHbIX CyCTaBoB): 4 MyxuuHb (8,2 %) 1 45 XeHLUmH
(91,8 %). CpenHuii Bo3pacT 6oMbHbIX AaHHOM rpynnbl — 53
roga (¢ 95 % AW [50; 55]). B cootBeTcTBIM C Knaccudmka-
umeit Crowe, | Tun IK otmeveH B 26 (40,0 %), Il Tun —B 23
(35,4 %), lll Tun — B 16 KNHU4eCKNX Criyyasx (24,6 %). Vc-
cregyeMmble rpynmbl CONOCTaBUMbI MO OCHOBHbIM 3HAYMMbIM
XapakTepucTvikam (ror, Bo3pacT, pocT, Bec 1 ap.) (p > 0,05).

PacwwupeHHas nporpaMmma npeaonepauyoHHOro
obcrenoBaHus KpOMe CTaHAAPTHOTO KIMHNYECKOTO, PEHT-
reHorpagM4ecKoro, CTaTOMETPUYECKOrO UCCIe[0BaHNA 1
OLIEHKM KMNHMKO-CDYHKLIMOHAMBHOTO cTaTyca nauueHTa no
wkanam Harris u BAL Bknioyana nposeaexne MCKT o6-
NacTV NOSICHNYHO-KPECTLIOBOTO OTAeNa N03BOHOYHMKA, Ta3a
1 TazobeapeHHbIX CycTaBoB Ha 128-Cpe3oBOM KOMMbIOTEp-
Hom Tomorpadpe TM «General Electrics» ¢ npumeHeHnem
npoTokona uccrnegoBanus «Pelvisy. OueHunm nokasatenu
KpaH1arbHON MUrpaumuy ronoeku GegpeHHon KocTw, yrna
chepuyHocT BB B ropraoHTanbHomM nnockocty, yrna Bu-
Gepra, ToNLWMHLI MeauansHoM cTeHky BB B npoekumn noxa
Kpyrnow CBsi3kW W 30HbI UMnnaHTaumv [11,12,14,15,18,27].

ABCONIOTHbIV M OTHOCUTENBHbIA NOKa3aTeNy KpaHuasb-
HOW MUTpaLK C NoCreaytoLLen CTpaTudUKaLmen KImHude-
CKUX HabrrogeHwii No rpynnam UCCeaoBaHns OnpeaeneHsi
rnocre AByXMepHoW pekoHCTpyKLmn MCKT-ckaHoB B nepes-
He3aHewn NPOEeKLWKM cornacHo krnaccudukadym Crowe [15].

Yron cdepnyHocTi BB B ropr3oHTansHOM NNockocTy
YCTaHOBIEH Ha rOPWU30HTArNbHOM CKaHe Ha YpOBHE roxa
KpYrom CBA3KM Kak yron, 06pasoBaHHbIii 0Tpeskamu, Mpo-
BeEHHbIMM 13 NepeaHero 1 3agHero kpaes BB k LeHTpy
noxa [12,14] (puc. 1). Yron Bubepra (centre-edge angle)
onpeaeneH nocrne AByXMEPHON pekoHcTpykumm MCKT-cka-
HOB B NepeaHe3afHel NpoekLMn no obLenpuHATLIM
Tonorpaduyeckum opueHtupam [18,22].

[ins onpeAenenus ToNLLMHbI KOCTHOTO Maccusa Meau-
arnbHoii CTeHkn BB B Npoekumn MMNNaHTaLMOHHOTO foxa
MPUMEHSAINN PEKOHCTPYKLIMIO MO TONOrpamMme, BbIMOTHEHHON
Ha ypOBHE LieHTpanbHbix otgenos BB noa yrmom 65°,
OTKPbITBIM Knepeau, 06pa3oBaHHbIM CarnTTanbHONM OChio
¥ NWHWEN, NPOBELEHHON Yepe3 GuoMexaHUYeckuin LIEHTP
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71,8 mm

57,7 mm
+

52,8 mm

Puc. 1. Onpenenenue yrna cepnuHoctn BB B ropusoHTansHoi nnockoctvt Ha MCKT-ckane.

BepTIyXHOW BnaguHbl [5,13,27]. [anbHenLLyo pekoHCTPYK-
M0 BBINOMHANM B pechopmarte PpoHTanbHONM MIoCcKOCTU
nog yrnom 30° K ropu3oHTanbHO OCK C U3MEPEHNEM TOTT-
LLMHBI MeAnarbHON CTEHKM Ha JaHHOM YPOBHE, a Takke B
MPOeKLMN Noxa Kpyriomn cessku [27].

Obpabortka KT-ckaHOB v nocneaytoLee peHTreH-Mop-
thomeTpryeckoe uccnenoBaHe NPOBELEHbI MPY MOMOLLM
nporpammHoro komnnekca Myrian 2.0.

CratncTuyecky aaHHble obpabotanu B cpene Microsoft
Excel npu nomoluy HaacTpoiikv AtteStat, a Tarke ¢ nomo-
b0 NporpammMHoro npogykta Statistica 8.0. Mpoeepka
HOpMarnbHOCTU pacnpeaeneHns Bolbopky npoeedeHa ¢
nomoLbio kputepus LWanupo-Yunka. Kputuyeckuin ypo-
BEHb 3Ha4MMocTy paseH 5 % (p < 0,05). OnucatenbHas
cTaTucTuKa npefcTaeneHa B dopmate Me ¢ 95 % M
(accumeTtpruHoe pacnpegenerve), M + m (HopmanbHoe
pacnpegenenune). Mex- 1 BHYTpUrpynnoBoe CpaBHEHMUS
npoBesEeHbI MPY NOMOLLM MHOrOhaKTOpHOro Henapame-
Tpuyeckoro ANOVA. lanbHenLLnin anocTepropHbIA aHanm3a
BbIMOMHEH MO KpuTepnio MaHHa—YUTHW C NpUMeHeHnem
nonpaskn Ha MHOXECTBEHHbIE cpaBHeHus. OLeHKa koppe-
NSLMOHHBIX CBSI3EN MEXAY rpynnamy BbINOMHEHA COMNAcHo
kputepuio CnnpmeHa.

Ot60p MauveHToB B rpynnbl HabmoaeHWs npoeeaeH
Ha 6ase KY «[JHenponeTpoBckas obnactHas KnmHuyeckas
6onbHuua nmenn W. U. Meynnkoa» pynny HOpMbI Co-
cTaBUv 16 NauMeHTOB (2 MyXUuH, 14 XEHLLUH; CpeaHWi
Bo3pacT — 52 ropa [49; 55]), koTopbIM ¢ okT0ps 2016 1. no
ceHTA0pb 2018 1. Ha 6a3e neyebHOro yupexaeHns BbInon-
HeHo MCKT obnactt Ta3a v Ta306epeHHbIX CyCTaBoB Mo
npuY“HaM, He CBA3aHHBIM ¢ 3aboneBaHnem TasobeapeH-
HbIX CycTaBoB. [laHHble Obinv NpefoCcTaBneHbl apxvBOM
KY «JOKB umenun W. N. MeyHukoBay» no COrmacoBaHuo
afMuUHUCTpaLmert neYebHOro yupexaeHs nocre nomnyye-
HWS1 MHCDOPMUPOBAHHOTO COTNAcUsl NaLMEHTOB Ha y4acTue
B ICCMEA0BaHMM.

Ipynny natonorun coctasunu 49 naumentoB ¢ K
[-Il TvnoB no Crowe (4 Myxu4uHbl, 45 XEHLUNH; CPeaHWi
Bo3pacT — 53 roaa [50; 55]), kotopbIM B knuHuke KY «OKB
umeHn . N. Meunnkosay ¢ siHBapst 2017 1. no ceHTsI0pb
2018 r BbinonHeHo STC B COOTBETCTBUM C XMPYPrUYeCKom
TaKTVKOW, ONMPAIOLLENCS Ha pacLUMPEHHYIO NporpaMmy
npenonepaLmoHHoro obcrnefoBaHNs, BKIOYatoLLY0 npo-
BeaeHne MCKT obnacTu nosicH4Ho-KpecTL0BOro oTaena
MO3BOHOYHNKA, Ta3a W Ta306epeHHbIX CycTaBoB. MHop-
MMPOBaHWe cornacve naumeHToB Ha 06paboTky NUYHbIX
[aHHbIX B XO[l€ NPOBEAEHNS CCNEA0BaHMS NOMYYEHO.
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Tabnuua 1. MNokasaTenu KOCTHOro MaccuBa MeauanbHoW cTeHku BB rpynnbl HOpmbl M natonorum B 3asrucumocTtu ot Tuna K no Crowe

Wccnepyembiv nokasatenb _ Tun OK no Crowe

TonwwmHa MeauansHoi cTeHku BB (noxe kpyroii cBsiaki) 4,3Mm [3,3;4,8] 9,95 mm [7,5; 11,6]* 15 mm [11,7; 17,3 15,45 mm [13,7; 19,8]*
TonwwmHa MeamanbHoii cTeHkv BB (MMnnaHTaumoHHoe noxe) 7,2 mm [6,2; 7,8] 11,85 mm [9,8; 13,5]* 15,7 mm [13,5; 17,3]** 16,05 mm [12,8; 20,2]*

*1 CTAaTUCTUYeCKM 3Ha4MMast pashmua (p < 0,001) no cpaBHEHMHO C rpyNMoit HOPMBI;* *: CTaTUCTUYECKM 3HaUMMas pasHiua (p < 0,001) no cpaBHEHMIO C rPyNMoi HOPMbI, NPeabIayLLen
NoArpynnomn.
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KpuTtepum ucknoveHns n3 nccnegoBaHuns: 0Tkas naum-
€HTa 0T y4acCTus, HEBO3MOXHOCTb NPOBEAEHNA MCKT-uc-
cnefosaHnsa B CUIYy Hann4yua NPOTMBOMNOKa3aHW.

Pe3yabTatbl

YcTaHoBneHo, YTo Ha ayxmepHon MCKT-tonorpamme
Ta3a (4TO COMOCTaBMMO CO CTaHAAPTHON nepeaHe3aaHen
peHTreHorpacuen) B TOUKE, COOTBETCTBYHOLLEN LIEHTPY
noxa Kkpyrnon ceaskv BB, TonwyyHa KocTv SBnsanack Npoek-
LIMOHHO 1 He COOTBETCTBOBArIa UCTUHHOMY €€ 3HaYEHUIO,
ornpeaensemMoMy B Xode PEKOHCTPYKLMW n3oBpaxeHus
COrMacHoO MEeTOANKe, KOTopas onucana Bhille [27].

Tak, cpeaHss norpewHoCTb nokasaTens TOMLWMHbI
KOCTHOrO MaccyvBa MefarnbHol cTeHky BB Ha ypoBHe noxa
KpYrIoii CBS3KM B rpynne naTtonoriy coctasuna 5,6 Mm ¢
95 % W [4,4; 6,8].

B xone namepeHuin nocne pekoHCTpykumm KT-ckaHoB
Mo NpeLnoXeHHON METOAVKE CPeaun MauyeHToB rpynmbl
HOPMbI YCTaHOBMEHbLI NAapaMeTpbl KOCTHOTO Maccvea BB,
KOTOpble CriefyeT paccMaTpyBaTh Kak STanoHHbIE: TONLLMHA
MeauansHoN CTeHk BB Ha ypoBHe noxa Kpyriown CBA3KA —
4,3 mm ¢ 95 % [N [3,3; 4,8], Ha ypoBHE MMNMAHTALMOHHOTO
noxa—7,2mmc 95 % [ [6,2; 7,8]. OTme4eHa aHanornyHasi
TEHOEHUMS B 3aKOHOMEPHOM YBENMYEHNW TOMLLUUHbLI Meay-
anbHou cTeHk BB kak Ha ypoBHe noxa Kpyrioi CBA3KW, Tak
1 B NPOEKLMN UMMNAHTALMOHHOTO J10Xa COOTBETCTBEHHO
nporpeccupoBanuto TsekecTv 1K (mabr. 1, puc. 2a,6). Otve-
YEHO CTaTUCTUYECKW 3HAYMMOE YBENUHYEHNE TONLLVHBI Meau-
anbHoW cTeHk BB kak Ha ypoBHe noxa Kpyrioi CBA3KW, Tak
1 B NpOeKLyn umnnaxTaumorHoro noxa npy OK 1=l Tunos
1o CpaBHEHHO ¢ rpynnoi HopMbl (p < 0,0001), Gonee anHa-
MWYHO — B criyyae nepsoro nokasarens (+234 %, +353 %,
+364 % npotne +163 %, +216 %, +221 % COOTBETCTBEHHO).

Crenyet OTMETUTb, YTO TEHAEHUMS K YBEMNYEHMIO
TONLUMHBI MeAMarbHON CTEHKW B 06e1X NIoKanmaaumsx npm
cpasHeHuu nogrpynn AK 1 v Il He Hawwna cratucTnyeckoro
nogTeepxaerns (p = 0,33 u p = 0,78), 4To NPOTMBOPEUMT
[aHHbIM, MOJSTYYeHHbIM B XOfie aHTPOMOMOPOMETPUM,
OCHOBaHHOW Ha CTaHAApTHOW peHTreHorpacum.

YcTaHoBNEHa 3HAUMTENbHAsA BHYTPUrpynnoBas Awc-
nepcvis (nokasatens akcuecca — 1,04, kputepun Wanupo—
Yunka - p = 0,68) nokasatens TONLLMHbI CTEHKM B MPOEKLN
MMnnaHTaLmoHHoro noxa B noarpynne AK Il ¢ rppaHnyHbIMmn
3HaueHuammn — [8,8; 27,0] mm (puc. 3a,6), UTo yKasbiBaeT Ha
HeobXxoAVMMOCTb TLLATENBLHOIO NPefonepaLmMoHHoro obcne-
[0BaHus 30HbI MMNnanTauuy AK 1 BHegpeHNs NpUHLMNOB
VHAVMBMAYaNM3aLmMmn B NpakTuky pytuHHoro TOTC.

OueHka KOppensLMOHHbBIX CBA3EN TOMLLMHbBI KOCTHOTO
MaccuBa MeamanbHOM B 30He UMMNMaHTaUMK C PyTUHHbI-
MU nokasaTensmMu, OnuChbiBaOWMMK AUCTINACTUYECKYIO
Aedopmaumio BB (kpaHnanbHas MurpaLys ronosku, yron
cchepuyHocT BB), nokasana Hanuume cnabbix cBsseit B
kaxxgon u3 nap (puc. 3a,6).

Yuutbisas cniabyto cuny nomnyyeHHbIX KOPPENsALMOHHbIX
CBA3el, AaHHble 3aBUCUMMOCTY Mexay WuccrnesyembiMu
nokasaTensamn He MMeKT KIMHUYecKoro 3HadeHus. Cre-
[0BaTENbHO, MPOrHO3MPOBAHNE W3MEHEHWIA MoKa3aTens
TONLWWHBI MeAnansHomn cTeHkv BB B npoekumn nmnnaxTa-
LIYIOHHOrO NOXa Ha OCHOBaHWM CTeNeHMN KpaHWanbHON Mu-
rpauyn ronoskw (Tuna JK) u HapyLwerus cpepuyHocTv BB
(yron ropusoHTarnbHom cdepuyHocTy BB) He o6ocHOBaHHO
1 TpebyeT OLeHKW [aHHOTO MoKasaTens U30NMPOBaHHO.

06c¢cyxaeHue

Be3 coMHeHWs1, pEKOHCTPYKLS BEPTAYXXHOMN BNaauHb! 1 M-
nnaHTauws aueTabyrnsipHOro KOMMOHEHTA — KITlO4YEBOWA 1 0f-
HOBPeMEHHO Hanboree TEXHUYECKM BaxHbI acnekt TATC
npu OK, onpeaensiowmii ycnewHoCcTb BMeLLaTeNnbCTBa
[3,6,9,16,21,26]. Mockorbky yCTaHOBKa YallKi SHAOMPO-
Te3a BblLLE UK NaTeparbHee YpoBHs GUOMEXaHNYECKOTO
LIeHTpa BpalLLieHUsi CycTaBa cyuTaeTcs hakTopoMm pucka
pasBuTUS HECTAOUIMBHOCTU BEPTIYXHOrO U BepeHHoro
komnoHeHToB [9,10,21], onTuMancHa ee UMNnaHTaums B
npoekumn nctuHHoro noxa BB [2,8,10,21,26], uto, B CBOKO
ovepesb, COMpsKEHO C TpYAHOCTAMM opueHTaummn AK u ero
HEMOIHLIM KOCTHBIM NOKpbITUEM [3,8-10,21].

OnHOM M3 NepCrneKTUBHBIX XMPYPTUYECKUX TEXHUK,
Mo3BOMNAKOLLMX MMNMaHTpoBaTh AK Ha YPOBHE NCTUHHOTO
noxa, yBENU4MTb NMOoLLaab MOKPBITUS KOCTBH-XO3AMHOM,
obecneynBasi TeM camblM afleKBaTHYHO CTabUIMBHOCTb U M-
HUMW3aLMI0 U3HOCA BKMabILLa, ABMSETCA Meananusaums
(ocTeoTomus MmegmanbHow cteHkn BB) [8,10,26]. Zhang H.
et al. ykasbIBatoT, YTO 3Ta METOAMKA NO3BOMSAET COXPaHSATh
MaccvB MeamarnbHOM CTEHKM U LIENOCTHOCTb COBCTBEHHOTO
KOCTHOTO NOKpbITHA [2]. Mo mHeHuto Th. Karachalios et al.;
L.D. Dorretal.; J. Crowe et al., 3T OCHOBHble npenmyLLe-
cTBa obneryatoT Gyadyllee peBU3VMOHHOE BMELLIATENLCTBO
npw ero Heobxogmmocty [3,9,10] EQMHCTBEHHOE NPOTHBO-
rnokasaHve Ans NPUMEHEHUS! AAHHON TEXHUKM — TOSLLUMHA
meananbHoi cteHku <10 M [2]. MpeHebpexeHne faHHbIM
KPUTUYECKUM 3HAYEHUEM CO3AET ONacHOCTb nepdopaLmm
BHYTPEHHE NNaCT1HKW NOAB3A0LLHON KOCTY B XOAE NOAro-
TOBKM MMMI@HTaLMOHHOIO NOXa, YTO MPUBOANT K PUCKY Kak
HEPOBaCKyNAPHbIX OCIIOKHEHNIA, TaK 1 HECTABUITBHOCTH,
0CEBOV MUrpaLM YaLLKK, @ TakKe YCTaIoCTHOrO Nepenova
meamanbHoi ctexku [1,4,6,9].

HayyHbIli nouck npeabiayLLmx ecaTuneTuii B cdepe
“3yyeHus gucnnactuyeckoi gecopmaymm BB n TOTC B
€€ YCrOoBMsIX CBOAMINCS NULLIb K OLIEHKE NoKa3aTens TomnLym-
Hbl iHA B NPOEKLMM T0Xa KPYIMOW CBSA3KW HA OCHOBAHMM
PYTUHHOW [BYXMNMOCKOCTHOW peHTreHorpadum, nokasan
pe3ynbTaThl B JOCTATOMHO Pa3pPO3HEHHBIX 3HAYEHMSIX — OT
2 MM 0 8 MM B Hopme 1 OoT 7 MM A0 40 MM B yCnoBusX
avcnnasuu (mab6n. 2)[6,9,10,17,24,25]. BHegpenne MCKT
C nocreaymLLen NpeLm3MoHHON peHTreHMopOMETpUEN,
HaLleneHHoe Ha OObEKTUBM3ALMI0 COCTOSHUSI CTPYKTYP

3anopoxckuii MeguumHekuin xypHan. Tom 21, Ne 6(117), Hosbpb — aekabpb 2019 .
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Puc. 2. 3HaueHus TONLLMHbI MeananbHoii cTeHkv BB Ha ypoBHE noxa Kpyrroli CBSi3ku (@) v B MPOEKLWM UMMNTaHTaLMOHHOTO noxa (6) cpeay KMMHUYECKUX Cy4aes rpynbl HOPMbI

1 Tpynnbl natonoruu B 3aBucumocty ot tuna JK no Crowe no ganHbiM MCKT-MopdhomeTpum.

Scatterplot (10v*58c)
Implantation = 0,5469+0,1083*x; 0,95 Conf.Int

Scatterplot ( 10v*57c)

Implantation = 10,1416+0,417*x; 0,95Conf.Int.
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Puc. 3. [inarpamMmel paccenBaHms nap nokasarenei Cpeau rpynnbl natonoruy. a: TONLWyMHa MeananbHoi CTeHku BB B npoekLmm MMNNaHTaLnoHHOro N0Xa — yron ropuaoHTanbHON
cpepuyHocTy BB (r = 0,36; p = 0,007); 6: TonwumMHa MearanbHoi CTeHkU BB B MpoekLym MMNaHTaLMOHHOTO Noa — KpaHuarbHasi Murpaums ronoskm (r = 0,36; p = 0,008).

BB 3a cyeT HMBENMPOBaHWS NOrPELLHOCTEN CTaHAAPTHOIO
PEHTrEHOrpachyECKOro MCCEN0BaHNS, Takke COXpaHUNno
HECOIMacoBaHHOCTb CPeay UCCrefoBaTeneli c Bapuamen
nokasatenei ot 1,13 mm [1,08; 8,8] go 4,80 + 0,35 mm
B Hopme 1 oT 3,8 + 2,1 mm go 7,17 mm [6,24; 8,11] npu
Crowe | Tuna [11,17,22,23]. 3TO MOXHO NOSICHUTL Kak
marnbIM Y1crnoM HabnopeHnin B page pabot, otnnumamm
MOSIOBO3PACTHOW CTPYKTYPbl BbIOOPOK, pasHbIMM MOAXO-
Jamu k cTpatudmkamm cnyyaes no Tsxectn K, a Taioke
MOrpeLLHOCTSIMU METOAOMNOTMM OMPEAENEHNS NoKa3aTens,
06YyCrOBNEHHLIMU N3MEePUTENbHBIMU NPOrpaMMHbLIMK
komnnekcamu. Cneayet OTMETUTb, JaHHble KacaTenbHO
TONWMHbI AHa BB (kocTHOro MaccuBa MeananbHON CTEHKM
BB) HenocpencTBEHHO B NMpoekumn hopMUpoBaHUs UM-
MNaHTaLWOHHOIO NTOXa YAanock HANTY ML B EAMHUYHBIX
paboTax, KoTopble HOCAT aHaTOMO-MOP(ONornieckni
XapakTep M OCHOBBIBAKTCA HA WUCCNEOOBaHWUN KaLaBep-
Horo matepuwana [7,23,27]. [JaHHble HOCAT onncaTenbHbIN
XapaKTep v NULLEHbI CTpaTUVKaLMK, YAOBNETBOPSIOLLEN
notpebHocTsim TOTC.
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Psp aBTOpPOB CoLLNMCh BO MHEHUM 06 OTCYTCTBUM 3a-
KOHOMEPHOCTM M3MEHEHWS KOCTHOTO MaccuBa MeamarsHOM
CTeHky BB COOTBETCTBEHHO CTEMEHU KpaHWanbHOMO CMeLLie-
HWS1 TONOBKY BGepEeHHON KOCTK, YTO MOMNYy4YEHO Ha OCHOBa-
Hm MCKT-mopdomeTpryeckux namepenuii [11,20]. Bonee
Toro, yTpata cchepriHocTi BB B xoze nporpeccupoBanust
TxecTn K He ABNSETCS NPOrHOCTUYECKUM (hakTOpOM
YBENUYEHNS TOMLLUMHBI €8 MeamnarnbHo cTeHkm [7,20,22].
Ob6a hakTta NnpoTBOpEYaT UCCNEefOBaHNAM, OCHOBAHHBIM
Ha PYTUHHOW PEHTreH-MOPOMETPUM, OLHAKO MOATBEPX-
[eHbl B BbIMOMTHEHHOM MCCNeAoBaHUW. 3HauuTenbHas
BHYTPUrpynnoBasi pasHuLia nokasatensi TOMLMHbI CTEHKM
B NPOEKLMM UMMIaHTauMoHHoro noxa npu Crowe Il Tvna
yKasblBaeT Ha 3HAYMTENbHblE KMMHUYECKUE PUCKW MpW
OpVEHTaLMN Ha CPEAHEB3BELLEHHIV NOKa3aTenb B Xoae
npeaonepaLMoHHOro NaHnpoBaHns. 1o 060CHOBLIBAET
HeobXoAyMOCTb MPOBEAEHMS TLLATENBHOTO Npeaonepaum-
OHHOTO 06cneoBaHMs 30HbI MMNNaHTaLyy AK npy noMoLLm
MCKT u BHeLpeHUst NPUHLMMNOB UHAMBUAYaNU3aLum B
npakTuky pyTuHHoro TOTC.
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1. Bo Bpems komnnekcHoro cpaBHuTensHoro MCKT- Hayk, npodecop, 3as. kad. opToneAii Ta TpaBMaToAorii,

MOP(OMETPUYECKOTO MCCTIEAOBAHUA KOCTHOTO Maccuga A3 “AHINPONeTposcoka meana akaaemin MO3 Ykpaitin,
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This article presents the results of clinical approbation of our proposed method for protecting the receptor apparatus of the teeth
through a complex of domestic light-curing adhesive preparations and antihomotoxic drug “Traumeel”, the application of which
was substantiated by experimental studies in laboratory animals.

The purpose of the study was to confirm clinically the experimentally obtained results to protect the receptor apparatus of the teeth
by using the antihomotoxic drug combined with the domestic light-curing adhesive.

Materials and methods. The method was tested in 72 patients, of whom 57 were the main group and 15 were controls. They
were divided into 3 subgroups by age. A total of 200 teeth were prepared for one-piece cast fixed implant-supported prosthe-
ses. Electro-odontometry (EO) was performed and masticatory force (MF) was measured by the proposed method (patent
number 99095142 dated September 16, 1999) before the preparation, when an anesthetic was worn off and one month after
preparation.

Results. The positive results of our method were clinically confirmed by the EO data analysis and the MF values measured by
proposed by us method on the day of the study, the next day, in a month after the intact teeth were coated with the proposed
complex of preparations. When assessing the data obtained, it was found that there were no significant changes in the EO in-
dices as well as MF indicators on the day of the examination, the next day, in a month after the examination in the study group
compared with the control.

Conclusions. Analyzing the results obtained, it can be noted that our method has a significant advantage in protecting
the stumps during teeth preparation at the stages of treatment with non-removable prosthesis design and contributes to
preventing complications of the hard dental tissue preparation.

KaiHiuHe BUNpo6yBaHHA METOAY 3aXMCTY peLenTopHoro anapary 3y6is
Ha eTanax AikyBaHHAl HE3HIMHUMM KOHCTPYKLIISAMU npoTesiB

0. B. Bo3Hui, |. B. fiHiweH, I. A. Atopina, B. T. Tominin, A. B. Moropira

MeTa po60oTu — KniHiuHe NiATBEPIKEHHS EKCTIEPUMEHTANBHO OTPUMAHIX Pe3ymbTaTis OO 3aXUCTY PeLenTopiB KyBarnbHOM
TUCKY 3y6iB LLNFXOM 3aCTOCYBaHHS aHTUFOMOTOKCYHOTO Mpenapary pasoM 3 BiTYM3HSIHIM CBITIOTBEPAHUM aAre3nBoM.

Marepianu Ta metogu. Metoz anpoboBaHuin Ha 72 nauieHTax, 3 HUX 57 yTBOPWIK OCHOBHY, @ 15 — KOHTPOIbHY rpyny, skux
noginumv Ha 3 niarpynu 3a BikOBMMW O3Hakamu. [penapyBanu nig OnopHi eNeMeHTH HE3HIMHUX CyLinbHONMTMX npoTesiB 200
3y6iB. BumiptoBanu nokasHuku enektpoogoHTometpii (EO) Ta kyBanbHoro Tucky (XKT), 3aCTOCOBYHOUM METOL, SKUIA 3anpONoHy-
Banu (nateHT Ne 99095142 Big 16.09.1999), o onepaLii npenapyBaHHs, nicns 3aBepLUeHHs Aji aHecTesii Ta Yepes MicsLb nicns
npenapyBaHHs.

Pesynktatu. [M03nTVBHI pesynsTatit po3pobneHoro MeToay B KMiHILi NiATBEPAKYIOTHCS aHani3oM AaHUX enekTpOoOLOHTOMETPIi
Ta 3HaYeHHS! XyBanbHOrO TUCKY, LLIO BUMIPSNN 32 METOAMKOIO, iKY 3anpOnOHyBank, B AeHb AOCTIMKEHHS, HACTYMHOTO AHS, Yepes
MicsiLb i Yepes pik nicns Toro, SIK iHTaKTHi 3ybu Gynu NoKpMTI KOMNMEKCOM Npenaparia 3a 40MOMOro0 METOY, SIKWiA 3anpOMnoHyY-
Banu. OUiHIoYM pesynbTaTi, BCTAHOBUII: B OCHOBHIi rpyni NOPIBHAHO 3 KOHTPOIbHOK NOKA3HWKW eNEeKTPOOAOHTOMETPIl B A€HD
DOCTiMKEHHS!, Yepes AeHb, Yepes MicsiLyb NICNS OCIMKEHHS He Mank 3HaYyLLMX 3MiH, Te CaMe CTOCYETLCS NMOKa3HWKIB XyBasnbHOro
TUCKY B Ha3BaHWX nepiofax LOCHIMKEHHS.

BucHoBKKM. AHaniyroun OTpUMaHi pesynsTaTi, BUHaYUIK, LU0 METOA Mae CYTTEBY nepesary LIOA0 3aXMCTy KyKCu Mif Yac
MiArOTOBKM iHTAKTHWX 3y6iB Ha eTanax NikyBaHHS HE3HIMHUMI KOHCTPYKLISIMM MPOTE3iB i Cnpusie 3anobiraHHI0 ycknagHeHb
onepallii 3 NiAroToBKM TBEPAUX TKAHMH.

KAMHHuecKoe UcnbiTaHMe MEeToAa 3alUMThl PELLeNTOPHOro annapara 3y60B Ha aTanax
AeYEHUS HECbEMHBIMU KOHCTPYKLMAMM NPOTE30B

A. B. Bo3Hbiit, U. B. AHnweH, U. A. AtoauHa, B. I. TomuauH, A. B. Moropenas

Lenb pa601'b| — KnHn4yeckoe noareepXaeHne akcnepnmeHTanbHO Nony4yeHHbIX pedynbraTos Mo 3alluTe PeLenTopoB XeBaTelb-
HOro AaBrneHnd 3y6OB nyTem npumMeHeHns aHTUroMOTOKCUYECKOro npenaparta ¢ 0Te4eCTBEHHbIM CBETOOTBEPXKAAEMbIM aAre3nBOM.

3anopoxckuii MeguumHekuin xypHan. Tom 21, Ne 6(117), Hosbpb — aekabpb 2019 .



Original research

Marepuans! n metoabl. MeTo anpobupoBaH Ha 72 naumeHTax, 13 KOTopbiX 57 COCTaBMSNM OCHOBHYH), @ 15 — KOHTPOMbHYH
rpynny, KOTOPbIX PA3AENUNW Ha 3 NOArpyNMbI Mo BO3PaCTHbLIM Npu3HakaMm. MpenapyupoBank Nog OnopHbIE 3MIEMEHTbl HECHEMHBIX
LenbHonmuTbIx NpoTe3oB 200 3yboB. M3mepsnu nokasatenu anektpoogoHTometpum (0) 1 xeBaTenbHoro fasneHus (XKT) npea-
noxeHHbIM paHee meTogom (nateHT Ne 99095142 ot 16.09.1999), no onepauuy npenapyupoBaHKs, NOCHe OKOHYaHUs AENCTBUS
aHecTesnn 1 Yepes MecsiL, Nocrne npenapupoBaHus.

Pe3yJ1I=TaTI:I. lMonoxuTenbsHble pesynbrarbl paspa60TaHHoro METOAa B KINMHUKE NOATBEPXAAKTCA aHANM30M AaHHbIX 3NTEKTPOOA0H-
TOMETPUM 1 3HAYEHWI XXEeBATENBHOTO AABNEHNS, UIBMEPEHHBIX MO npeanoXxeHHoOMy METOAY, B A€Hb UCCNEN0BAHNA, Ha CJ'Ie,CI,yIOI.LlVIVI
[eHb, Yepe3 MecdL, nocre Toro, Kak UHTaKTHbIe 3y6bl Obinn MOKPbITbI KOMMNIIEKCOM NpenapaTtoB npeanaraeMbiM METOAOM. |-|pI/1
OLIEHKE NONy4YeHHbIX AaHHbIX YCTAaHOBMNEHO, YTO B OCHOBHOWA rpynne no CpaBHEHWIO C KOHTpOJ'IbHOVI Mo NoKasaTenam aneKkTpo-
OAOHTOMETPUY B Ai€Hb UCCMEAOBaHNS, YEPE3 AEHb, YEPE3 MECAL, M FO MOCEe UCCMEef0BaHNS 3HAYMMbIX M3MEHEHUI NOKa3aTeNen
He ObINo, TO e OTHOCUTCS K AaHHBIM XeBaTENbHOro AaBneHus B YKa3aHHble nepunodbl UccrnenoBaHua.

BbiBogbI. AHanmsmpyﬂ Nnony4eHHble pedynbraTtbl, yCTaHOBIIEHO, YTO NPEASIoKEHHbIN METOA obnapaet CyLLEeCTBEHHbIM Npeun-
MYLLIECTBOM 3aLLMTbl KyNbTy NPY NOArOTOBKE UHTAKTHbIX 3y603 Ha aTanax 06pa60TKI/1 HECBHEMHbIMU KOHCTPYKLUMAMN NPOTE30B

n CI'IOCOGCTByeT I'IpO(t)VIJ'IaKTVIKe OCIOXHEHWI onepaunn no NOAroToBke TBePAbIX TKaHen.

At present, the most commonly used prosthesis construc-
tions are plastic- or ceramic-coated one-piece-cast, but
the number of cases involving intact tooth pulp extraction,
which is considerably supportive, regardless of an initial
state of the tooth, has significantly increased in fixing these
dentures. The reason for this is the desire of orthopedic
dentists to avoid possible complications in the hard dental
tissue preparation linked to the data about possible damage
to the dentinal tubules and, as a result, the disturbance
of hydrodynamic odontoblast processes. Depending on
the removed layer of dentin, there is also a possibility to
start compensatory mechanisms. However, it depends on
the volume of tissues prepared, time interval since inter-
vention [1,2,6,9,10,11,14].

Nevertheless, these protective reactions do not always
start. Therefore, the first stage of prosthetic preparationis a
dental pulp extraction. But some researches have proven
that this manipulation significantly reduces the strength
of dentin, which is the reason of frequent damage to
the tooth crown after prosthetic treatment and a decrease
in toughness and resistance to MF during functional loading
[3,5,7,8,12].

To preserve intact teeth and prevent negative conse-
quences, various methods of pulp extraction and techniques
for preservation of supporting pulp vitality and reduction
of their sensitivity after preparation were proposed by
many scientists. According to these methods, the stumps
of the prepared teeth were covered with various materi-
als, provisional crowns, which were fixed with one-step
and multi-step self-etching adhesives. However, none of
the proposed methods resulted in restoration of the dental
hard tissue and odontoblast processes damage during
preparation, which are a part of the mechanoreceptors in
the tooth pulp [4,13,15].

In view of the above and taking into account the rele-
vance and practical importance of this issue, we proposed a
method that was tested in the clinical practice of orthopedic
dentistry.

Purpose

The purpose of the study was to confirm clinically the experi-
mentally obtained results to protect the receptor apparatus
of the teeth by using the complex of antihomotoxic drug
“Traumeel” and the domestic light-curing adhesive.

Zaporozhye medical journal. Volume 21. No. 6, November — December 2019

Materials and methods

The method was tested in 72 patients, 57 of whom were
the main group and 15 were controls. They were divided into
3 subgroups by age. In total, 200 teeth were prepared for
one-piece cast fixed implant-supported prostheses. The dental
stump was prepared according to our method consisting of
the following steps: an infiltration anesthesia giving preference
tointraligamentary injections using anesthetics of the articaine
formulations such as Septanest, Ultracain with 1:100.000 or
1:200.000 epinephrine depending on the clinical case.

The dental hard tissues were ground with a centered
and sharp water-cooled abrasive tool at 300.000 revolutions
per second. After preparation, the stumps of the teeth were
covered with etching gel for 20-30 seconds. This signifi-
cantly contributes to medicines penetration into the dential
tubules. Then the gel was washed away by a water stream,
sterile cotton pellet was placed to isolate the stump of
the tooth and absorb any oral fluids and, if necessary, a
saliva aspirator was used additionally, the stumps were
dried with warm air. The antihomotoxic drug “Traumeel”
was applied evenly over the dental stump surface with an
applicator and a current of warm air. The domestic light-cur-
ing adhesive was subsequently applied with the applicator
over the antihomotoxic preparation. The current of warm
air was used to remove the rest of the drug. Following
that, the adhesive was polymerized for 20 seconds. To
reduce the environmental effect on the dental stumps of
the prepared tooth, temporary crowns that were point-of-
care made before the dental preparation, were fixed with
the water dentine via material of GNJ Tempo Lux Company
according to the standard methods [10,11].

For clinical validation of the experimental study results,
the parameters of EO and MF were measured according
to the method proposed by us (patent No. 99095142 of
16.09.1999) before the preparation, when an anesthetic
was worn off and one month after the preparation.

Results

The data analysis was aimed at determining the dy-
namics of EO and MF indicators, naturally occurring after
the dental hard tissues preparation, the effectiveness of
our proposed methodology in the experimental and control
groups of patients as well as identifying the factors contrib-
uting to positive and, possibly, negative changes. ANOVA
was used to measure statistical differences between results

KatoueBble cAoBa:
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annapar,
MHTaKTHble 3y6bl,
3NEKTPOOAOHTO-
METPUSA, XeBaHKe,
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3anopoXxcKui
MEeAULIMHCKUI
XypHaa. - 2019. -
T.21, Ne 6(117). -
C.790-794

ISSN 2306-4145  http://zmj.zsmu.edu.ua 791



OpurnHanbHble UCCAEAOBAHUA

However, the picture was significantly changed in a
1.2 month. If the EO indicators remained the same as they
were before the preparation for the studied group, a statis-
tically significant increase in these indices was observed
in the control group concerning practically all anatomically
oriented teeth, except for canines.

Looking at the average EO values in the study group, it
can be seen that indicators were not increased in 84.96 %
of cases after the experimental processing of the teeth. In
13.54 % of cases, there was a slight increase in this indicator
and only in 1.5 % of cases it was increased, that can be
interpreted as a complication.

In the controls, unlike the study group, the EO index
was not increased only in 20 % of cases, and it was signifi-
cantly increased in 23.3 % of cases that can be interpreted
as a complication, but a change in the indices was of 1-2
units from baseline in 56.7% of cases. It is notable that
the control group indicators were more than 2 times higher
than in the study group. This indicates a much less certainty
regarding the control processing results.

) : : There were only 2 cases with complications in the study
Fig. 1. Percentage of uncomplicated and complicated cases by electro-odontometry after teeth s
preparation in the studied and control groups. group constituting 1.5 % of the total number of teeth
processed by our method. At the same time, there were
14 complicated cases in the control group accounting for
of the analysis using SAS software package. Regression 23.3 % of the studied teeth number (Fig. 7).
analysis was implemented using Statistica software pack- The average values (M) of the MF and the standard
age (StatSoft Inc., Ne JPZ8041382130ARCN10-J). errors of the mean (m), obtained from the clinical study, by
As shown in Table 1, the EO parameters remained  patient groups and anatomically oriented groups of teeth
practically unchanged or slightly increased in the study are given in Table 2.

98.5 %

B Experimental group

@ Control group

0.8

0.6

0.4

23.3%
0.2

1.5%

Uncomplicated cases Cases with complications

group before the operation of preparation, on the next day The analysis of MF measurements (Table 2) demon-

and in a month after that when using our method, and did strated independence of these indicators from the group of

not depend on the group of teeth. teeth and absence of their significant changes in the studied
The EO values showed almost the same downward individuals.

trend, except for incisors, after the preparation in both The MF data from Table 2 shows that the increase in

the study and control group. this index was statistically significant for not only the incisors

Table 1. Indicators of electro-odontometry, MA

P R
Before On the Before On the Before On the Before On the
nextday |[a month nextday |a month next day next day

Study 3.24 2.21 3.34 4.10 2.85 3.95 4.36 3.06 4.42 5.20 3.74 5.65
0.09 0.09 0.15 0.23 0.21 0.25 0.15 0.12 0.14 0.16 0.18 0.24
P1<0.001 P2>0.05 P1<0.001 P2>0.05 P1<0.001 P2>0.05 P1<0.001 P2>0.05
Control M 3.22 267 6.22 4.75 3.50 5.25 4.20 2.93 6.07 483 3.89 6.89
0.15 0.24 0.76 0.48 0.50 0.48 0.20 0.16 0.36 0.22 0.14 0.62
P1<0.05 P2<0.001 P1<0.001 P2<0.001 P1<0.001 P2<0.001 P1<0.05 P2 <0.001

P1: significance between before the preparation and on the next day after that; P2: significance between before the preparation and in a month after that.

Table 2. Masticatory force indicators, pF

osors  [cannes  |pomoar  |wewr |
Before the Before On the Before On the Before n the
next day next day next day next day

Study M 10.79 12.79 1.4 14.10 16.15 14.40 18.44 20.53 19.00 31.66 33.97 32.63
0.23 0.26 0.40 0.46 0.47 0.47 0.39 0.39 0.38 0.59 0.57 0.61
P <0.001 P>0.05 P<0.001 P>0.05 P<0.001 P>005 P<0.01 P>0.05
K M 10.22 12.55 13.44 15.00 17.55 16.75 18.89 21.83 22.00 33.00 35.67 36.27
M 0.60 0.63 0.69 0.71 0.75 1.1 0.35 0.36 0.40 0.46 047 0.65
P <0.01 P <0.01 P <0.05 P<0.05 P<0.001 P<0.001 P<0.001 P <0.001

P1: significance between before the preparation and on the next day after that; P2: significance between before the preparation and in a month after that.
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and canines on the next day after processing if compared
between the study and control groups, as this increase
concerning the premolars and molars was significantly
greater in the control group than in the experimental
group.

The MF indicators of the experimental group were not
increased in 55.64 % of cases in a month after processing.
In 42.1 % of cases, this indicator was increased of 1-2 pF
and only in 2.26 % of cases — of 4 pF and more that can
be understood as complications.

In the control group, the MF indicator was not increased
only in 3.33 % of cases and its significant increase (4 pF
and more) was observed in 36.66 % of cases that could be
considered as complications (Fig. 2).

Discussion

From the analysis of the obtained resullts, it can be seen
that the EO and MF indicators remained at the same level
in a month after preparation in more than 50 % of the cases
and did not depend on the tooth anatomical orientation in
those patients who underwent the proposed by us protective
method of stumps supporting during teeth preparation [12].
Nevertheless, in the control group, where our technique was
not applied, the same indicators were significantly increased
in a month and the anatomical dependence of the tooth was
very important. The largest increase in these indicators was
observed for incisors, then for canines, premolars and less
for all the molars.

Conclusions

Thereby, we can see a significant advantage of our method
in protecting the intact stumps during teeth preparation at
the stages of treatment with non-removable prosthesis de-
sign. This makes it possible to apply our protective method
of stumps supporting in the wide orthopedic practice and
significantly increase the use of orthopedic non-removable
denture helping prevention of complications in the hard
dental tissues preparation.
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Fig. 2. Percentage of uncomplicated and complicated cases by MF indicator after teeth preparation

in the studied and control groups.

Biaomocrti npo aBTopiB:

BosHuit 0. B., A-p MeA. HayK, AOLIEHT, 3aB. kad. TepaneBTUyYHOI,
OpPTONEANYHOI Ta AUTAUOI CTOMATOAOTT, 3anopi3bKI1it AEPXaBHMUI
MeAUYHUI YHiBepcuTeT, YkpaiHa.

fHiweH 1. B., A-p MeA. Hayk, npodecop, 3aB. kad. OPTONEeANYHOT
CTOMATOAOT i, XapKIBCbKWI HaLOHAABHWIA MEANYHWUI YHIBEPCUTET,
YkpaiHa.

AtoaiHa |. A, KaHA. MeA. HayK, AOLEHT Kad. OpToneAUUHOT
CTOMaTOAOT i, XapKiBCbKMI HaLliOHAaAbHWI MEAUYHUIA YHIBEPCUTET,
YkpaiHa.

TominiH B. T., KaHA. MEA. HayK, AOLEHT Kad. opToneAnyHoI
CTOMATOAOT i, XapKiBCbKMI HaLLIOHAAbHWI MEAUYHUI YHIBEPCUTET,
YkpaiHa.

Moropina A. B., aCUCTEHT Kad. OPTONEANYHOI CTOMATOAOTI,
XapKiBCbKWIA HaLOHAAbHUI MEAWUHUI YHIBEPCHTET,

YkpaiHa.

CeeaeHus 06 aBTopax:

Bo3Hblit A. B., A-p MeA. Hayk, AOLIEHT, 3aB. kao.
TEpaneBTUYECKOM, OPTONEAUYECKON 1 AETCKOM CTOMATOAOTMK,
3anopoXCKWUi rOCyAaPCTBEHHBIA MEAULIMHCKUI YHUBEPCUTET,
YkpauHa.

AHuweH W. B., A-p Mea. Hayk, npodeccop,

3aB. Kad. OPTONEANYECKOM CTOMATOAOM MU, XapbKOBCKUI
HaLMOHAAbHbIA MEAUMLIMHCKUIA YHUBEPCUTET, YKpauHa.
AroanHa W, A, KaHA. MeA. Hayk, AOLEHT Kad. opToneAMyecKom
CTOMATOAOMMM, XapPbKOBCKMI HALMOHAABHBIA MEAULIMHCKMI
yHWBepcuTeT, YkpaunHa.

ToMUAWH B. T, KaHA. MEA. HayK, AOLEHT Kad. OpTONEANYECKON
CTOMATOAOTMM, XapPbKOBCKUM HALMOHAABHBIA MEAULIMHCKUN
YHWBepcuTeT, YKpanHa.

Moropenas A. B., acCUCTEHT Kad. OpPTONEANUYECKOI CTOMATOAOTMK,
XapbKOBCKHIA HALMOHAAbHbIA MEAULIMHCKUIA YHUBEPCHTET,
YkpavHa.

References

[1] Bolshakov, G. V., & Bedjurova, B. K. (2002). Izuchenie temperaturnoj
chuvstvitelnosti zubov na jetapah ortopedicheskogo lechenija [Study
of the temperature sensitivity of teeth during the orthopedic treatment].
Institute of Dentistry, 1, 30-31. [in Russian].

[2] Bolshakov, G. V., & Kuznecov, O. S. (2009). Germetizacija vskrytyh
dentinnyh kanalcev posle odontopreparirovanija [Sealing of opened
dentinal tubules after odontodissection]. Current issues in dentistry.
Collection of Scientific Abstracts. (S. 45-47). Moscow. [in Russian].

ISSN 2306-4145  http://zmj.zsmu.edu.ua

793



794

Ole r’MMHaAbHblEe UCCAEAOBAHNA

(3]

[4

5]

(]

Y

(8]

&

[10]

(1

[12]

[13]

[14]

[19]

ISSN 2306-4145  http://zmj.zsmu.edu.ua

Makeeva, I. M., Panina, T. M., Amanatidi, G. E., & Pogabalo, I. V.
(2002). Issledovanie reakcii sosudov pulpy na primenenie razlichnyh
adgezivnyh sistem [Study of the reaction of pulp vessels to the use
of various adhesive systems]. Stomatology, 6, 20-23. [in Russian].
Garazha, S. N., Grishilova, E. N., Kashnikov, P. A., Garazha, I. S., &
Kodzhakova, T. Sh. (2013). Morfologicheskie izmenenija v povrezh-
dennom dentine zubov pod vlijaniem sinteticheskogo gidroksiapatita
[Morphology of damage due dentin of the teeth synthetic hydroxyapa-
tite]. Fundamental research, 9(6), 999-1002. [in Russian].
Kalamkarov, H. A. (2003). Ortopedicheskoe lechenie s primeneniem
metallokeramicheskih protezov [Orthopedic treatment with metal-ce-
ramic prostheses]. Moscow. [in Russian).

Petrikas, A. Zh., Petrikas, O. A., Kartoshkin, A. A., & Zhuravlev, O. N.
(2018). Pulpotomija pri protezirovanii zubov. Pilotnoe issledovanie
[Pulpotomiya at prosthetics of teeth. Pilot research]. Actual problems
in dentistry, 14(2), 48-51. [in Russian)].

Gente, M. (2001). Novyj metod ogranichenija glubiny preparirovanija
[A new method for limiting the dissection depth]. NewDent, 2, 38-45.
[in Russian].

Zabuha, Yu. |, & Bida, O. V. (2016). Rezultaty ortopedychnoho likuvan-
nia patsiientiv z defektamy tverdykh tkanyn vitalnykh zubiv [The results
of orthopedic treatment of patients with defects of hard tissues of vital
teeth]. Ukrainian Dental Almanac, 2, 40-42. [in Ukrainian].

Bida, V. 1., Struk, V. 1., Bida, O. V., & Sydorenko, T. H. (2015). Pokaznyky
mikrotsyrkuliatsii tkanyn parodonta u osib z patolohichnym styranniam
tverdykh tkanyn zubiv riznoho stupenia tiazhkosti, uskladnenym
bruksyzmom [Indicators of microcirculation in periodontal tissues in
individuals with pathological abrasion of hard tissues of teeth of vary-
ing severity, complications of bruxism]. Collected Works employees
NMAPO them. PLShupyk, 24(1), 471-477. [in Ukrainian].

Yanishen, I. V., & Diudina, I. L. (2016). Patohenetychni mekhanizmy
rozvytku zmin u retseptornomu aparati zubiv pid chas preparuvannia
tverdykh tkanyn ta vplyv depulpuvannia na yikh vytryvalist do me-
khanichnykh navantazhen (ohliad literatury) [Pathogenetic mechanism
of development of change in reception apparatus of teeth in during
preparation hard tissues and impact the devitalization on fixedness
to mechanical load (review of the literature)]. Journal of Medical and
Biological Problems, 1(126), 62-66. [in Ukrainian].

Holik, V. P., & Diudina, I. L. (2013). Vplyv operatsii preparuvannia
tverdykh tkanyn na pulpu zuba pid chas likuvannia neznimnymy
konstruktsiiamy proteziv [Influence the operation of preparation hard
tissue on pulp of tooth in period] Treatment by Fixed Dental Prosthesis,
1(4), 11-15. [in Ukrainian].

Abdollahi, A., & Jalalian, E. (2019). Effectiveness of two desensitizer
materials, potassium nitrate and fluoride varnish in relieving hypersen-
sitivity after crown preparation. The Journal of Contemporary Dental
Practice, 20(4), 489-493.

Nawareg, M. M., Zidan, A. Z., Zhou, J., Chiba, A., Tagami, J., & Pash-
ley, D. H. (2015). Adhesive sealing of dentin surfaces in vitro: Areview.
American journal of dentistry, 28(6), 321-332.

Dereiko, L. V., Zhyznomyrska, O. O., Samoiliuk, L. H., Trukh, H. H., &
Nefodova, T. O. (2005). Zastosuvannia antyhomotoksychnoi terapii v
kompleksnomu likuvanni heneralizovanoho parodontytu [The impor-
tance of antihomotoxic therapy for generalized parodontitis combined
treatment]. Medicine of Ukrainian transport, 3, 63-65. [in Ukrainian].
Yanishen, ., Diudina, ., Krychka, N., Diieva, T., & Kuznetsov, R. (2019).
Experimental justification of a method-of-choice to protect the receptor
apparatus of the teeth, supporting a non-removable design denture.
Georgian Medical News, 1(286), 36-39.

3anopoxckuii MeguumHekuin xypHan. Tom 21, Ne 6(117), Hosbpb — aekabpb 2019 .



YAK: 611.91+611.92:572.544:616.5-003.93

Original research

KAiHiKo-imyHOAOTiYHA epeKTUBHICTb KOpeKLil BIKOBUX 3MiH LWKIipH

LUAAIXOM 3aCTOCYBaHHA HEOPiOPOAIPTUHTY

I B. LlenkoneHKko*

[HCTUTYT NAacTUUHOI Xipyprii «Biptyc», M. Opeca, YkpaiHa

MeTa po60oTun — po3pobuTi MeToauKy BuAineHHs 3 Giontaty Lkipy niMcoumTis, BMBUMTK BMICT CD4*- i CD8"-knitvH cybno-
nynauin afT-niMcoLMTIB y NALEHTIB Pi3HNX BIKOBUX rpyn y NPOLECI 3AINCHEHHS HEOdiOPONIPTUHTY 11 OLIHUTI MOXIUBY POIb
iIMYHHOT CUCTEMM LUKIpU B AOCATHEHHI €PeKTUBHOMO KMiHIYHOMO pesynbTaTy 3a3HaqeHuM crnocoboM KopekLii iHBOMLiAHNX
3MiH.

Martepianu Ta meTogu. ObcTexwnu i nponikysany 99 nawieHTOK pisHOTo BiKy 3 03HaKaMu XPOHO- | (hOTOCTapIHHS LLKipW 06nyys,
sKi 3BEPHYNNCS Y KNiHIKY «BipTycy. 3aiicHUnM KniHiyHe Ta AepmaTtonoriyHe 0DCTEXEHHS, a Takox HeodibponichThHI' i3 nocnigos-
HUM BBELEHHAM Y LWKipy 36arayeHoi TpomboumnTtamm nnasmm (PRP) i nepmanehnx aytogibpobnacrie (OPE). PRP ogepxysanu
3a CTaHAapTHOKO NpoLeaypor LEeHTpUdyryBaHHAM Ha cneujanbHii LeHTpudysi Harvest Smart PReP2. I®Bb otpumyBanm i3
6GionTaTiB LUKIPK 3aBYLLHOI AINSAHKW Ta HaKoMU4yBanu ix ex vivo B ymoBax GioTexHomnoriyHoi nabopatopii. llimcounTn i3 GionTaty
LUKIpV BUZINSAM 32 AONOMOrOK hepMeHTaTuBHOI 06pobKku. PeHoTunyBaHHs kNiTuH 3a CD4- i CD8-aHTuUreHamu 3airicHioBanm
METOA0M NPOTOYHOI LIMTOdIyopUMETPIL.

Pe3ynbTtatn. BetaHoBunu, Lo KniHiYHa BUPAXKEHICTb iHBOMIOLIMHUX 3MiH Y LUKIpi 30iraeThbCs 3i 3MEHLLEHHsAM KinbkocTi CD4*- i
CD8*-nimchoumTiB. Y pesynbTaTi HEOGiOPOnichTUHI'Y crocTepiranyu cyTTeBy KMiHiYHY KOPEKLito BikOBWX MopyLueHb. KinbkicTb
CD4*-kniTnH 3pocTae yxe Yepes 2 TkHi nicns BeegeHHs PRP i gani 3binbLuyeTtbes B pesynbTaTi TpaHcnnaHTauji ayrodibpobnactis
i 3aNMWaeTbCA Ha BUCOKOMY PiBHi BeCb nepiog cnoctepexerHs (12 micsuis). Kinbkicts y wkipi CD8*-niMdounTiB 3miHIOBanach
y npoTunexHui 6ik. KniniyHe noninwueHHs Byno YiTko BUPaXeHUM yxe Yepes 2 TWxkHI nicns BBeaeHHs PRP, edbekT 36epirascs
npoTarom 12 micsuis.

BucHoBku. Kinbkicte CD4+- i CD8+-kniTvH y navjieHTiB BikoBux rpyn (45-55 i 56 pokiB i CTapLue) CyTTEBO 3HWKEHA NOPIBHAHO
3 NOKa3H1KaMy MOOALLMX MaLeHTIB, L0 CBIAYMTb NPO CTaPiHHS T-KMITMHHOTO IMYHITETY LWKipW. Y pesynbTaTi Heodibponi-
dTuHr'y BXe nicns BeeaeHHs PRP BinbyBaeTbca 3HauHe nigBuLLeHHs KinbkocTi CD4+-niMcpounTiB 3i 3pOCTaHHAM iXHBOMO
piBHS HaZani B peaynbTaTti ayToTpaHcnnanTauii ibpobnactis, Ak1ii 3anmnWaeTbCs CYTTEBO BULLMM Bif BUXIGHOTO NPOTSFOM
12 micsyis. Kinbkicte CD8+-niMchounTiB 3MIHIOETCS Y NPOTUNEXHOMY Hanpsimi. PedynbTtaTy ceigyaTh, WO iMyHHa cuctema
LUKipW Gepe NeBHY yyacTb y peanisaLii MexaHiamiB HeoibponipTuHry.

KAMHUKO-UMMYHOAOTHUECKAs 3P PEKTUBHOCTb KOPPEKLIMK
BO3PaCTHbIX U3MEHEHUH KOXU NyTem NpUMeHeHUA HeopubpoAndTHHra

A.B. LlenkoneHko

Llenb pa6oTki - pa3pabotarb METOAVKY BbiAENEeHUs U3 BronTaTta Koxu TMMAGOLMTOB, U3y4nTb conepkanne CD4*- n CD8*-knetok
cybnonynsauui aBT-nMMOLMTOB y NALMEHTOB Pa3nMYHbIX BO3PACTHBIX IPYMM B NPOLIECCe OCYLLECTBEeHUsS HeohnbponudTuHra
1 OLIEHWTb BO3MOXHYHO POMb MMMYHHOW CCTEMbI KOXM B OCTVKEHUN APPEKTUBHOTO KITMHUYECKOTO pesynbTaTa ykasaHHbIM
€nocob0oM KOPPEKLMM UHBOIIOLIMOHHBIX M3MEHEHUIA.

Matepuansi u metoabl. Obcrnefosan v nponeunny 99 naumMeHTok pasnnyHoOro Bo3pacTa ¢ NpuaHakamu XpoHo- 1 dhoTocTape-
HWS1 KOXM N, 06paTUBLUMXCA B KNMHUKY «BupTycy. MPoOBOAMMM KNMHYECKOE M fiepMaTonorudeckoe o6CrnefoBaHue, a Takke
HeoUBPONMATUHT ¢ NocreaoBaTenbHbIM BBELEHUEM B KOXY oboralleHHoi TpomGoumTtamu nnaambl (PRP) 1 aepmanbHbIx
aytocpmbpobnactve (OPE). PRP nonyyanu no ctaHaapTHOW npoueaype LEeHTpUMYrMpoBaHMEM Ha creumarnbHon LeHTpudyre
Harvest Smart PReP2.

[®B nonyyanu u3 GruonTatoB KOXM 3ayLLUHON 06NacTK 1 HakannMBanm 1x ex vivo B yCnoBusix GrotexHomnormyeckon naboparto-
puu. JiumcpoLmTbl U3 GronTaTa KoM BbIGENsM ¢ NOMOLLbIO hepMeHTaTUBHOM 06paboTkn. PeHoTunpoBaHme knetok no CD4- u
CDB8-aHTureHam ocyLLEeCTBSNN METOLOM NPOTOYHOI LIMTODNYOPUMETPUM.

Pe3ynkrathl. YCTaHOBNEHO, YTO KIMHMYECKast BbIPaXEHHOCTb MHBOMIOLMOHHBIX M3MEHEHWIA B KOXe COBMafaeT C YMEHbLUEHNEM
konuyectBa CD4*- n CD8*numcpountoB. B pesynsrate nposeaeHns HeombponudTHra oTMeYEHa 3HaUNTENbHAs KIMHNYe-
CKas Koppekums Bo3pacTHbIX HapyLueHuin. KommyectBo CD4*-kneTok Bo3pacTaeT yxe yepes 2 Hegenw nocne BeeaeHus PRP,
fanee yBenW4yMBaeTCs B pesynbraTe TpaHCmiaHTauun aytodunbpobnacToB 1 OCTaeTCs Ha BbICOKOM YPOBHE BECh MEPWOA
Habntogexns (12 mecsues). Konnyectso B koxe CD8*-nuMcounToB N3MEHSIETCS B NPOTUBOMONOXHYIO CTOPOHY. KnnHuye-
CKOe ynyuLueHne BbIno YeTKo BbIpaXeHHbIM Yxxe Yepe3 2 Heaenu nocrne BeedeHus PRP 1 npocnexusanocs Ha NpoTshkeHun
12 mecsiLeB.

BbiBoabl. YncnenHocts CD4*- n CD8*-kneTok y nauueHToB bonee Bo3pacTHbIX rpynn (45-55 1 56 1 6onee net) cyLlecTtBeHHO
MOHWKEHA NO CPABHEHWIO C MOKA3aTENSAMM MONOAbLIX NALMEHTOB, YTO CBUAETENLCTBYET O CTAPEHWUN T-KNETOYHOrO MMMYHUTE-
Ta KoxXw. B pesynbrate HeodnbponudTiHra yxe nocne seegeHus PRP npoucxogut 3HauMTenbHOe MOBbLILIEHWE KOnMYecTBa
CD4*-nmchoLmMTOB C MocrneaytoLLMmM pOCTOM X YPOBHS B pe3yrnbTaTe ayToTpaHCnnaHTaumm ¢nbpobnacTtos, KOTOPbINA OCTaeTcst
CyLLECTBEHHO BbILLe MCXOAHOro B TeveHne 12 mecsueB. KonuyectBo CD8*-nnmoLMTOB U3MEHSETCS B MPOTUBOMONOXKHOM
HanpaeneHuny. PesynbTatbl CBUAETENLCTBYHOT, YTO UMMYHHAS CUCTEMA KOXW NPUHUMAET ONpeaeneHHoe y4acTue B peanusaumnm
MEXaH13MOB HeOUOPONNTUHTa.
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Clinico-immunological efficiency of age-related skin changes correction
by neofibrolifting

H. V. Tsepkolenko

The aim of the work is to develop a procedure for isolation of lymphocytes from biopsied skin samples, to study the content of
CD4+ and CD8+ cells of afT-lymphocytes subpopulations in patients of different age groups in the process of neofibrolifting
and to evaluate the possible role of the skin immune system in achieving an effective clinical result by the indicated method of
involutional changes correction.

Materials and methods. In total, 99 patients of different ages with signs of skin chrono- and photoageing on the face who visited
the Clinic “Virtus” were examined and treated. Clinical and dermatological examinations were conducted, as well as neofibrolifting
with the sequential intradermal administration of platelet-rich plasma (PRP) and dermal autofibroblasts (DFBs). PRP was prepared
by standard centrifugation on a Harvest Smart PReP2 special centrifuge. DFBs were obtained from biopsied skin samples of the
postaural area and accumulated ex vivo in the biotechnological laboratory. Lymphocytes from the skin biopsies were isolated by
enzymatic treatment. Phenotyping of cells for CD4 and CD8 antigens was performed by flow cytofluorimetry.

Results. It was established that the clinical manifestation of involutional changes in the skin is accompanied by a decrease in the
number of CD4+ and CD8+ lymphocytes. As a result of neofibrolifting, a significant clinical correction of age-related disorders is
observed. At the same time, the number of CD4* cells increases within 2 weeks of the PRP administration and increases further
as a result of autofibroblasts transplantation and remains at a high level over the entire follow-up period (12 months). The number
of CD8+ lymphocytes in the skin is changed in the opposite direction. The clinical improvement was clearly pronounced after
autofibroblast transplantation and throughout the 12-month period.

Conclusions. The number of CD4+ and CD8+ cells in patients aged 45-55 and 56 years and older is significantly reduced
compared with the indices of younger patients, which indicates aging of the skin T-cell immunity. As a result of neofibrolifting,
there is a significant increase in the number of CD4+ lymphocytes after the PRP introduction followed by an increase in their
level due to autotransplantation of fibroblasts, which remains significantly higher than baseline for 12 months. The number of
CD8+ lymphocytes changes in the opposite direction. The results indicate that the skin immune system is partly involved in

the implementation of neofibrolifting mechanisms.

Y cyyacHin gepmatonorii Bce Binblue npuBepTae ysary
JyMKa, LU0 po3pobrieHHs HOBMX MIgXOZiB A0 MiABULLEHHS
eeKTMBHOCTI, NPOiNaKkTNKK Ta KopekLii IHBOMOLNHUX
3MiH y WKipi HeobXigHO 3OiMCHIOBATYW, BPAXOBYOYN PONb
iIMYHHOI cucTEMU, Sika TeX NifaaeTbCs cTapiHHio. Enemen-
TN IMYHHOI CUCTEMW NPeLCTaBneHi Y LUKIpi LUMPOKO N Tak
no-0cobnMBOMY PO3TALLOBAHI, LLIO CKMaBCA EAVHWIA MO,
Mpo Te, LLUO LLUKipa HanexuTb 40 OAHOTO i3 HANBAXMMBILLMX
nepudgepuyHNX opraHis LinicHoi iMyHHoI cuctemu. bes
[0CKOHaNOoro BUBYEHHS iIMYHHOI CKaA0BOI LLKIPY HEMOX-
NMBO CKNACTU MPaBUMbHE YSBMEHHS Hi NPO CTPYKTYPY,
Hi Npo i yHKuioHyBaHHs. OYEBMOHOK € TaKOX y4yacTb
iMYHHOI CMCTeMV B PO3BUTKY iHBOMKOLIMHUX 3MiH, L0 HUHI
BVBYEHO MEHLLE, HiX iHLUi acnekTu. He BUHUKAE CymHIBY,
LLO MOXMWBOCTi iIMYHHOI CUCTEMM LLKIpK y 3BepexeHHi Ta
03[10POBIEHHI i TKAHUHW MOXYTb ByTU BUKOpUCTaHI edhek-
TuBHiLe. OTXe, NOCTAE NOTYHE NUTaHHS NPO NornuobneHe
BWBYEHHS! iIMYyHHOI CYCTEMW LUKIPW Y NPOLIECI iT CTapiHHS, a
TaKoX 0BrpyHTOBYETHCS AyMKa MPO BUKOPUCTAHHS iMyHHUX
MexaHi3MiB nig yac po3pobneHHst HOBUX NiKyBasnbHO-Mpo-
(inakTM4HMX 3axoais.

3MiHV IMYHHOI CMCTEMM y NPOLIECT CTapiHHSA B OCTaHHI
POKM MO3HAYaoTb TEPMIHOM «iIMYHOCEHECLIEHLLiS1, OfHIE0
3 MPUYKH KOTPOI € NPOLIEC MITIBOTO XPOHIYHOTO 3anarneHHs,
ANs BU3HAYEHHS AKOro BBEAEHO TepMiH «inflamm-aging»
[1-7]. Mpo BaXnMBICTb i iHOPMATUBHICTL AOCHIMKEHHS
cybnonynsuin CD4*- i CD8*-T-nimcoumTiB y npoueci
CTapiHHA Ta KOPEKLT iHBOMIOLIHNX 3MiH Y LLKIpi CBIRYUTb
Te, WO IMYHOCEHECLIEHLiSi CyNPOBOMKYETLCS BUPAXEHNM
3HWKEHHSM KinbkocTi CD4*-KniTuH, 0cobnmBo HaiBHuMX [8],
a TaKoX iHodi nigBuLLEHHAM kinbkocTi CD8*-cybnonynsuii
[9,10], nepepycim, TepmiHanbHO AndepeHLinoBaHNX
nimcpoumTiB [11,12]. MoxHa NpunycTuTH, WO OOQHUMU 3
Halla[eKBaTHILLMX aHTUEeNIKUHIOBUX MiAXOMiB BUSBMSATb-
€Sl Ti, WO NepeLKomKaTUMYTh Came iMyHOCEeHeCLeHLii.

Cepen Hyx HanbinbLL NepPCNEKTYBHUMU BBAXAKOTb METOAM
ayToTpaHcnnaHTauii aepmarnbHux ¢ibpobnacTis, skum
HamnexwTb rofioBHa porb Yy POpMYBaHHI MiKKNITUHHOIO
MaTpUKCy Ta NIATPUMLL KIITUH iMYHHOI CUCTEMU, CTaH SIKUX
MOXe MnoKa3yBaT 30opoB’s Lwkipm [13].

Merta pobotu

Po3pobuti meToguky BuaineHHs 3 bionTaty Lukipu nimdo-
uuTis, BMBYMTK BMicT CD4*- i CD8*kniTwH cyBnonynauin
apT-nimdouunTiB y NaLIEHTIB Pi3HUX BIKOBWX rpyn y npo-
Lieci 3AINCHEHHS HeodiBPONIPTUHTY N OLIHUTU MOXMMBY
POIb IMYHHOI CUCTEMM LUKIPU B JOCATHEHHI eheKT1BHOrO
KMiHIYHOro pesynbTaTy 3asHaqeHnM cnocobom kopekuii
iHBOMIOLLIHMX 3MiH.

Marepianu i MeToAH AOCAIAYKEHHA

Micna nignucanHs iHGopMOBaHOT 3rogn B AOCAIKEHHSX
B3AnM y4acTb 99 navuieHToK, siki 3BEPHYNUCA Y KITiHiKY
nnacTuyHoi Xipyprii Ta kocmeTonorii «BipTycy 3i ckapramm
Ha BikoBi 3MiHu Lwkipu B nepiof 2015-2018 pp. Mavjentok
noAinunv Ha 4 BikoBi rpynu. Y rpyni xiHok Bikom 25-35 pokis
Gy paHHi BikOBi 3MiHW, LLIO XapakTepuayBanvcs nepeaycim
HasBHICTIO MiMIYHWX i TOBEPXHEBUX CTATUYHWX 3MOPLUOK — ||
Aknac (n = 22). Y rpyni 36—45 pokie nepesaxanu rnmooki
CTaTWYHi 3MOPLLKM 3 NOYATKOBMMM NPOSIBAMU rpaBiTaLliiHo-
ro ntosy — |1 B knac (n = 30). Y nauiexTis Bikom 46-55 pokis
6ynu rnboki cTaTUyHi 3MOPLUKY Ta rpasiTaLliiHii nTo3 1-2
ctynens — Il Aknac (n = 18). Y rpyni xiHok Bikom 56 pokiB i
CTapLue BU3HauMnM rmboki MiMiuHi 11 CTaTW4Hi 3MOPLLKM Ta
rpasitauiituii nto3 3 ctynens — Il B, 1l C knacm (n = 29).
Y rpyni NOpiBHAHHS 0BCTEXyBaNW NPaKTUYHO 300POBUX
XiHOK Bikom 25—35 pokiB, B sikix He Byno 03Hak XpoHo- abo
dotocTapinHs (n = 20).
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Cxema Heogpibponigpmunry. Tlicns BUKOHAHHS BCiX
KMiHiYHWX aHanisiB NpoBoAMnv npoLieaypy 3abopy bionTata
LUKipW 4N OTPUMaHHS AepmanbHux dibpobnacris i T-nim-
ouuTie AN deHoTMNyBaHHs. Yepes 2 TWKHI 34iINCHUIN
npoueaypy BefeHHs 36arayeHoi TpomboumTamu nnasmu
(PRP) - iHTpapgepmanbHi iH'ekwii B 06’emi 14 mn npenapaty
Ha oHy npoueaypy. LLie yepes 2 TvxkHi — npoueaypy B3STTS
GionTaty LKipn Ans 3iiCHEHHS iIMYHONOTIYHNX AOCTIMKEHD
Ta OQHOYACHOro BBEAEHHS ayTodhibpobnacTiB — iHTpa-
aepmanbHi iHekuii, 30 MiH kniTuH. LLe vepes 2 TwxkHi, 6 i
12 micsauiB nicns BBeLeHHs ayToibpobnacTis BUKOHANM
npoueanypy B3sTT BionTaTy WKipy AnNs iMyHOMOriYHNX
[OCHigKeHb.

PRP oTpumyBanu BigoM1MM METOA0OM, BUKOPUCTOBYHO-
yu cnevianbHy aBToMaTUyHy LeHTpudyry Harvest Smart
PReP2 (CWA). Kynbtypy ayTonoriynux cibpobnactis i
NiMcPOLMTIB LLKIPW OTPUMYBanM 1 3AINCHIOBANM ix (heHo-
TMNyBaHHS B BioTexHonorivHii nabopatopii SmartCell 3a
BIIACHWIA KOLIT AocnigHuka. licns mexaHiyHoi aesiHTe-
rpauii B3ATOro 3 3aBYLLHOI 4ingHky 6ionTaTy Ha LUMaTOuKK
poamipom 0,5-1,0 MM®, oTpumaHi parMeHT LKipu B
Tennomy noxusHomy cepeposui (37 °C) nepeHocunm
B KynbTypasnbHuit driakoH. ®rakoH nomiwany B CO,-iH-
kybatop npu Temnepatypi 37 °C Ta abcontoTHil Bonoroc-
Ti. KoxHi 3—4 gHi 3amiHiOBanu NoxuBHE cepefoBuLLE Ha
cBixe. CTaH NepBMHHOI KyNbTYpU B CEpeaHbOMY TpUBaB
12-18 pi6. MoTiM BUKOHYBanu nepLuuin nacax KiiTuH.
[Ons HeodibponipTHr'y BUKOPUCTOBYBanu AepManbHi
ibpobnactu 2—3 nacaxy.

BionTatu LWkipy Ans BuaineHHs nimdgouuTis 06pobnsanm
posunHom aucnasn (1 mr/mn) B cepeposui RPMI 1640
(Invitrogen) npotsirom 60 xBunuH 3a Temnepatypm 37 °C.
MoTim BUKOHYBanM iHkyBalLlito 3paskiB y pO34mHi KonareHaau
3 koHueHTpauieto 0,8 mr/mn (Tvn 1IV) B cepeposuLi RPMI
1640, wo mictuna 10 % FCS i 500 U/ml GM-CSF, npotsirom
8 rog y yawui MeTpi, a Takox 36yMpanm KNiTWHK, LLO Mirpy-
10Tb. BraHaueHa 3a MeTOLOM BUKITIOYEHHS TPUMAHOBOTO
CYHBOTO XWUTTE3AATHICTb BULINEHNX Y TaKUIA COCIO KNiTUH
3assuyali ctaHosmna 80-90 %. 3pasku KNiTMHHOT cycneHsii
3 KOHLeHTpaLlieto He BinbLue Hixk 10 TUC. KNITUH Y 1 MITiHKY-
6yBanu y 6riokyBanbHOMY PO34MHi, LLO MiCTHB 5 % MuLLIaYoi
cvpoBaTku, 5 % Lypsyoi cupoBaTki 3 foaaBaHHaM 1 %
FcBlock Solution (eBiosciences, San Diego, CA) B PBS, a
noTim 3abapBrtoBarnu 3 3aCTOCyBaHHSM CTaHAAPTHOT naHeni

%

40
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10 I
0
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BD Multi-Check Control npotarom 30 x8B npu KiMHaTHin
Temnepartypi. Micns 3abapeneHHs KNiTWHW NpoMUBany i
hikcysanu pos4uHom Ha ocHosi 0,4 % napadhopmanbaerigy
y PBS. KniTHu gocnimxysani 3a 4OMOMOTO0 NPOTOYHOMO
uutocpnyopumetpa BD FACSCalibur 3 opuriHansHum npo-
rpamHnm 3abesneveHHsim (BD Bioscience). KomneHcauito
BWKOHYBamnM Ha Mo4aTKy KOXHOMO ekcriepumeHTy. [aHi
aHanisyBanu 3a [OMOMOrOK NPorpamMHoro 3abesneveHHs
CellQuest (BD Bioscience).

Pesynbtati onpautoBanu metogamu BapiauinHoi
CTaTUCTUKK, BUKopucTOBYtoum nporpamy Excel (MS Office
XP). Sk onK1COBI CTATUCTUKN ANS KiNbKICHUX O3HaK BUKO-
pucToBYBanu cepeaHe 3HaueHHs (M) i nomunky cepeaHLoro
(xm). BiporigHicTb BigMIHHOCTE MiX rpynamu oLiHoBanm
3a gonomoroto t-kputepito CtbrogeHTa. Mig Yac iHTepnpe-
Tauii pe3ynsratiB KpUTUYHOK BENWUYUHOK PIBHS 3HAYYLLIOCTI
BBaxanu 0,05.

Pe3yabtati

BcraHoBneHo, o 3 Bikom kinbkicTb CD4*- (puc. 1a) i
CD8*-nimcpouuTiB (puc. 16) y LKipi CyTTEBO 3MEHLLYBa-
niacsl, Wo Moxe OyTn 03HaKO CTapiHHS IMYHHOI cucTemu,
OCKiNbKI BiIOMO, LLIO KiNbKICHi 3MEHLLIEHHS B CyBrnonynsawjisix
T-KNiTUH iIMyHHOI CUCTEMM MpUTaMaHHi NpoLecy iMyHoce-
HecLeHuji [5].

Y npoueci HeohibponichTuHry kinbkicte CD4*-kniTWH
3HavyLLe nigsuLLyBanacs Bxe nicns sBegeHHs PRP i notiv
nicns BBeAEHHs ayToibpobnacTis 3apocTana Lie, 3 MaKkeu-
MyMOM Ha 6 micsuis (rpymu 25-35 i 46-55 pokiB) (puc. 2
a,8) abo 12 micauis (rpynn 36-45 pokis i 56 i cTapLue) (puc.
26,2). Kinbkictb CD8*-nimcpoLmTiB CyTTEBO 3MEHLLYBanacs
nicnst BBeaeHHss PRP i notim 3HwxyBanacs gani nicns
ayToTpaHcnnaxTauii gibpobnacris (puc. 3a—-2). 3HauHO
HVDKYWIA, HiXX BO NiKyBaHHS, piBeHb CD8*-kniTvH 30epirascs
npotarom 12 micsuis, xoua y rpynax 25-35 i 46-55 pokis
MOXXHa nobaunTy NeBHe BigHOBNEHHS KinbkocTi CD8*-nim-
¢houwis i3 6 40 12 micAuiB.

Y pesynerati AOCNIMKEHHS! 3MiH KinbKiCHOI AMHaMIKM
CD4*- i CD8"-nimchouuTie y npoueci HeodibponichTuHry
BCTAHOBIIEHO, LLO KMiHIYHWIA eheKT KOpentoe 3 pisHocrps-
MOBaHVMW 3MiHaMV KinbKOCT Y LLIKIpi Ha3BaHWx cybnonyns-
uiv T-nimcpounTiB. Lie cBigUUTL NPO iXH0 MMOBIPHY y4acTb y
peanisauii ecpekty MeToay Ta BHacnigok BBeaeHHs PRP, i B

%

Puc. 1. Bmict CD4*- (a)
i CD8*-cybnonynauiit (6)

40 T-nimcboLmTiB y LWKipi navy-
€HTIB PIi3HNX BIKOBMX rpyn.
[M: rpyna nopiBHSAHHS;
30 *:p < 0,05 wono rpynu
* NOpIBHAHHSA; **: p < 0,05
*k * L1oA0 rpynu 25-35 pokis.
*%
20 *
*%
10
0
rm 25-35 3645 46-55 56i
b cTapLue
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Puc. 2. Bmict CD4*-T-nim-

0,
% o choumTiB Y LKipi NaLieHTiB

70 * 70 Pi3HVX BIKOBMX FpyM:

- * * a: 25-35 pokis,
60 o *k 6: 36-45 pokiB,

60 * B: 46-55 pokis,

* * ke r: 56 pokiB i cTapLue.

50 il w5k 50 ***

[T1: rpyna nopiBHAHHS,

40 40 1-5: fHamika nikyBaHHs:
1 — [0 nikyBaHHs,

30 30 2- n!cnﬂ BBefeHHs PRP,
3 - nicnsi BBEAEHHS ayTo-
¢ibpobnacris,

20 20 4 — yepes 6 micauis nicnsa
TNiKyBaHHS,

10 10 5 — yepe3 12 MicALiB nicnst
TNiKyBaHHS;

0 0 *:p < 0,05 Wwogao rpynn
m 1 2 3 4 5 MOPIBHSAHHS;
A rm ! 2 3 4 5 b *%*: p < 0,05 nopiBHsHO
3 NoKa3HUKamu o niky-
% * % BaHHS.
70 * 70
*
60 *% 60 *
* * *%
50 * 50 *% il
*%

40 40 *

30 30

20 20 *

10 10 I

0 0
B M 1 2 3 4 5 r rm 1 2 3 4 5

% % Puc. 3: BMiCTIqDS*-T-ﬂi.M-
choumTiB Y WKIpi navieHTiB

30 30 Pi3HNX BIKOBHX rpyn:

a: 25-35 pokiB,
6: 36-45 pokis,
* B: 46-55 pokis,
20 % * 20 r: 56 pokiB i cTapLue.
ok ek * *

* > ok * * [Tl: rpyna nopiBHAHHS;

wk ok L 1-5: auHamika nikyBaHHs:
1 — 0o nikyBaHHs,

10 10 2 — nicns BBeAeHHs! PRP,
3 - nicns BBEAEHHS ayTo-
ibpobnacris,

4 — yepes 6 micauis nicns
0 0 TiKyBaHHS,
A m 1 2 3 4 5 b m 1 2 3 4 5 5.— yepes 12 micsuis nicns
NiKyBaHHS;
*:p < 0,05 wopo rpynn
% % MOPIBHSHHS;
* ke i

30 30 :p<0,05 nopiBHsAHO
3 NIoKa3HUKamu o niky-
BaHHS.

*
20 20
* * * * * * *
* * *% ** *k *%
*%

10 I I 10 I I I I

0 0
B m 1 2 3 4 5 I m 1 2 3 4 5

798 ISSN 2306-4145 http://zmj.zsmu.edu.ua 3anopoxckuii MeguumHekuin xypHan. Tom 21, Ne 6(117), Hosbpb — aekabpb 2019 .



pesynbrari ayToTpaHcnnanTauii pibpobnacTis. Baxnmsoto
A5 OLHIOBAHHS NepCneKTUBHOCTI NPOLEAYpY € BCTAHOB-
neHa TPUBAniICTb IMyHHUX 3MiH.

Ocobnueo Tpeba Big3HAYUTU PETYNATOPHY aHTUEN-
IDKVHIOBY [it0 HeodibponidhTuHr'y, kOTpa € NpUBINEEBOIO
wono CD4*-kniTuH i cnpsiMoBaHa y MpoTUNEXHWIA Bik LLoao
npuTamMaHHoi cTapiHio. MoxHa npunyctuTy, wo CD4*-nim-
houmMTV BaXNMBILI ANS NPOSBIB pereHepaLii LUKIpW, HixK
CDB8*-kniTHK. Ane MoXHa Takox npunyCcTUTH, LLO CYTTEBE
3HWKEHHS kinbkocTi CD8*-nimdoumTiB y npoueci Heodi-
6ponidhTvHI'y MOXE MaTy | NO3UTUBHWIA BNNMB. Ha KoprcTb
LIbOro CBiAYUTb 3aA0BINbHNIA | TPMBANUI KMIHIYHUIA eCekT,
AKUA NPOSBAABCA 3MEHLLEHHSAM KiNbKOCTi 3MOPLLIOK YCiX
TUNIB, IXHBOT MWUGMHY Ta JOBXMHU, NiABULLEHHS Typropy
€nacTUYHOCTI LLKIpW.

06roBopeHHsA

MexaHiam BnnuBy HeoibponiTUHI'Y Ha KIITUHM iIMYyHHOT
cucTemu Lukipn, 6eaymoBHo, GaratorpaHHuii. Mepenycim
Tpeba B3sTV 4O yBaru, WO NiCNs oro 3aiicHeHHs BinbyBa-
€TbCA 30inbLLEHHS KinbkocTi CD4*-niMcoLmTiB | 3SMEHLLEHHS!
Takoi CD8*-nimchoumTie. Baxnueo Takox, O peakuis €
TPMBAIOK — MiHIMYM 12 MiCSILIB; Lie 03HA4a€ BUHUKHEHHST
[oBoni cTabinbHoOi TKaHWHHOT nepebynoBMu.

Ha nepwowmy etani nicns BBEAEHHS Takoro BUCO-
KOaKTUBHOrO GionoriyHoro marepiany, SKUM € YUCHEHHI
thakTopw, LLO BUBINbHAKOTLCS 3 rpaHyn TpombowumTis (PRP),
iHOYKYETBCS 3ananeHHs, 3 IKOro 3a3Buyai NOYMHaKTLCS BC
eeKTVBHI iMyHHi NpoLiecy, Lo Ha HAaCTYMHUX eTanax Bia-
3HaYatoTbCA 3any4YeHHsM Y NpoLieC pereHepallii HeobXxigHUX
knitvH. Mig gieto PRP nposanasbHi LMTOKIHM NOYMHAKTbL
aKTUBHO NPOAYKYBaTW Pe3naEHTHI N TpaHCMNaHTOBaHi
CTpOMarbHi KNiTUHK, @ Takox cami nimcoumuTy, nepeny-
cim cybnonynsuii Th1 i Th17. BeaxaeTtbcs, WO Yy LWKIpi
afexBaTHi yMoBM ANS MiATPUMKM NiMOLMTIB CTBOPIOKTb
¢hibpobniacTu. Tak, yHacnigok KOHTaKTy 3 chibpobnactamu
CD56"9"-kniTuHu audepeHuitototecst y CD569™KniTUHM
[14]. ®ibpobnacTv npununaoTb Jo GibpoHekTuHy. [o
Hboro Ta konareHy Il Tuny agresyroTb i 3pini reMONOETUYHI
KNiTUHW, SKi B3aEMOAitOTb TaKOX i3 konareHoM | Tuny,
TpoMBOCNOHAVMHOM, MeTanonpoTeiHasamu, rianypoHaHoM
i 6araTbma iHLLMM MOTEKyaMm MO3aKMITUHHOTO MaTPUKCY.
MDKKRITUHHI KOHTaKTV i1 aaresist SO MKKITITUHHOMO MaTpuKkcy
BNMMBAKOTb HA OAHY 3 FOMOBHUX XapaKTePUCTUK iMYyHHOI
CUCTEMM — NOCTINHUIA pyX NIMAOUUTIB Y TKaHUHAX i NiM-
hoigHmx yTBOPEHHsIX [15].

B3aemogisi 3 chibpobnactamm Ta MaTpPUKCOM MOXe
no-pi3HOMY BMAMBATM Ha NeBHi cybnonynsuii nimcouuTis.
lMokasaHo, wo AepmanbHi MCK npurxivytotb nponichepa-
Lito i WKipHUiA xoymiHr CD8*-nimcbounTis, nokaniaoBaHmnx
B enigepmici [16] Ta migBuMLLYIOTb aKTUBHICTb Treg-KniTH
[17]. MCK iHgykytoTb Takox aboOpTWMBHY Mporpamy akTu-
BaLii AudepeHLinoBaHUX LUTOTOKCUYHMX NMiMAOLMTIB,
LLO NPOSIBRSETLCA NEpPeayCiM NPUTHIHEHHSM ekcnpecii Ha
knitnHax CD3*- i CD8*-monekyn [18]. ®i6pobnacty He iH-
AyKytoTb reHepalito CD4-8*-TumouuTis, Xo4a npu akTusaLlii
iMyHHUX peakuii iHaykuis CD8*-LumToTOKCUYHMX/Cynpe-
COPHUX KNITUH 30iACHIOETHCS OOHOYACHO 3 BKITHOYEHHSM
CD4*-knituH-xennepis, xoua CD8*-kniTuHW po3srBaloTLCA
MOBINbHiLLE, A0 TOro X TiNbKX N AiEl0 AOBOMI CUMBHUX
ctumynsaTtopis. OTxe, po3BUTOK | yHKLiOHYBaHHA CD4*- i
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CD8*-nimchoumTiB CyTTEBO PO3BEAEHI 38 YaCcOM, | PO3BUBA-
TWCS BOHU MOXYTb Y MPOTUNEXHNX HanpsIMKaXx.

OnucaHi NpoLecy MOXyTb MOSICHUTU 3MiHM Y LUKIpi
cybnonynsauin T-nimoLmTiB Ha NepLUmMx eTanax npolecy
HeodiOPONiHTUHTY, KOMK FONOBHUM (HAKTOPOM 3MiH MOXHa
BBaxatu iHgykoBaHe PRP 3ananeHHs. Ane niacuneHe
HakonnyeHHs CD4*-kniTvH npotarom Tpyearnoro yacy (12
micsLiB) noTpedye NPOAOBXKEHHS aHaniay.

Bizowmo, Lo cTpoManbHi KNiTWHW NiAAarTbCS CTAPIHHIO
Ta ceHecueHji in vitro [19]. Bucoky cTumyntoBanbHy doyHk-
LlioHanbHy aKTUBHICTb hibpobnacTis — fito, KO 3a3Hak0Tb
i PE3VOEHTHI, | TPAHCNNAHTOBaHI KNiTUHW, — NPOSBASAIOTH
TpombBounTapHi YmHHKKW [20], WO CRYLWHO BUKOPUCTOBY-
I0TbCS Ha NoYaTKy HeodibponichTUH'Y.

Bigomo, o taktopu nepuuoro etany Heodibponi-
TUHIY MOXYTb [iaTW nodgiiHo. lNo-neplue, iHoyKoBaHe
3anarneHHst CPUYMHSIE NiACUNEHHS aKTUBHOCTI PE3VAEHT-
HVIX | TPAHCMT@HTOBaHWX hibpobrnacTis i 3yMOBMIOE PO3MHO-
XeHHs1 (DYHKLIOHArNBHO MOBHOLLIHHILLIMX KNiTUH. [o-apyre, B
yMOBaX 3ananeHHs Ta fii CUnbHUX CTUMYNIB peani3yeTbes
anonTo3 i 3amMiHa CeHecUEHTHUX ¢hibpobnacTiB Ha aKTu-
BOBaHi, @ OTKe CTBOPHOIOTLCSH YMOBU ANst NepUEPUIHOI
niMchOLMTAPHOI EKCMAHCIT 3 enemMeHTamm cenexLii.

CtumynboBaHi ibpobnactit oTpuMyoTb HOBI MOX-
MUBOCTI ANs B3aemopii 3 iMyHHOK cucTemor. BoHu
iHAYKYHOTb reHepaLlito AEHAPUTHWX KMITUH | pa3oM i3 HUMK
abo cami no cobi nigBuLLYOTb TEMN AU EpEHLitoBaHHS Ta
nponicpepauii T-kniTuH neBHux cybnonynauin. Mepegycim
Tpeba Big3HauuTh BupaxeHy 3natHicte MCK o iHgykuii
T-perynaTopHuX KniTUH, SiKi HanexaTb NepeBaxHO Ao
CD4*-nimdcpouuTis [21].

OTxe, penapauist iHBOMIOLIAHMX 3MiH Y LUKipi nig vac
HeodibponichTUHI'Y BKMtOYaE Kinbka OCHOBHWX (haKTOPIB.
[Mo-nepue, Ue iHAyKUiA 3ananeHHs PRP i knitTnHHa ne-
pebynoBa 3a yyacTo niMoiaHNX KNiTWH i ibpobnacTis;
no-Apyre, BUAANEHHs! CEHECLIEHTHMX KIITVH Ta IXHS 3aMiHa
CTUMYNbOBaHUMW pe3naeHTHUMM dibpobnactamu, a Ta-
KOX KinbKiCHe MOMOBHEHHS TKAHWHW TPaHCMaHTOBaHUMM
KniTUHaMK; NO-TPETE, BiOMe NOMOBHEHHS LLKIpW MOGini3o-
BaHUMY 3 kicTkooro mosky 'CK, MCK i eHgoTenianbHumm
nonepeaHukamu, Lo pobnsTb CBil BHECOK Y MOMMLLIEHHS
MiKPOOTOYEHHS, MO3UTUBHO BNMMBAKOTL HA MiMAONoes i
CNpUSIIOTb aHTUENIKMHIOBIN pereHepaLii LKipy.

BucHoBKH

1. BionTaTty WKipy 3aBYLLHOI AINSHKW MICTATb [OBONI BE-
nnky Kinbkicte CD4*- nimcpoumTis | MeHLLe CDS*-KNiTvH, sk
MOXYyTb OyTV OTPUMaHI LLNSIXOM (hepMeHTaTUBHOT 06pobku
TKaHWHM i KOPOTKOCTPOKOBOTO KyIbTUBYBAHHS Ha NNACTUKY
3a HasiBHOCTI cheTanbHoi Tensyoi cuposatkut i TM-KC®.

2. Kinbkicte CD4*- i CD8*-kniTwH y navieHTiB BinbLu Biko-
BUX rpyn (45-55 i 56 pokiB i cTapLLe) BUSIBNSETLCS CYTTEBO
3HVKEHOH MOPIBHSIHO 3 MOKA3HWKaM MOTOALLIMX NALEHTIB,
LLO CBiAYUTbL NPO CTaPiHHSA T-KMITUHHOTO IMYHITETY LUKIpH.

3. Y pesynbrati HeodibponipTuHry Bxe micns Bae-
AeHHs PRP BinbyBaeTbcs CyTTeBE MiABULLEHHS KiNbKOCTI
CD4*-nimcpouuTiB 3i 3pOCTaHHAM HaZasi iXHbOrO PiBHSI B pe-
3ynkTarti ayToTpaHcnnaHTauii pibpobnacris, skvi sanuia-
€TbCS CYTTEBO BULLMM Bif, BUXiZHOTO NpoTsroM 12 micauis.
Kinbkicte CD8*-nimMcbounTiB 3MIHKOETLCS Y MPOTUMEKHOMY
Hanpsimi, ane Takox NOYMHaETLCA 3 peakuii Ha PRP i gani
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3HVXYETBCS Y BiANOBIAb Ha ayToTpaHcnnaHTaLito dibpo-
6nacTiB 40 12-MiCA4HOr0 TEPMiHY CIOCTEPEXEHHS.

4. Pesynbratit cBigYaTth, WO iMyHHa cucTeMa LUKipu

nigaaeTbes CTapiHHio, a Takox Lwo CD4*-i CD8*-nimdouunTy
6epyTb NEBHY y4acTb y peanisaviji MexaHiamiB Heodibpo-
NICOTUHTY, KOMK BUBYEHI NOKA3HWUKM MOXYTb 3MiHIOBATUCS
pi3HOCNPAMOBAHO, Noka3yun, MabyTb, cneuniyHuin
BNAMB Ha nepebynoBy TKaHWHK, WO iHAyKyeTbes PRP Ta
ayTochibpobnactamu.

MepcnekTBM nopanbluMX AOCHigXeHb nonsra-

0Tb B YTOYHEHHI poni BUBYEHUX (PAKTOPIB y PO3BUTKY
iHBOSHOLIMHMX 3MiH LUKIPK, NiABULLEHHI €(hEeKTUBHOCTI HEO-
ibponichTuHr'y Ta po3pobLi HOBMX YAOCKOHAMEHMUX 1oro
METOAMK.
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The aim. To conduct a comprehensive study of the legal regulation peculiarities of natural therapeutic resources and factors
of sanatorium and resort treatment for the population, to identify problems of legal regulation of these relations and to outline
the ways to resolve them.

Materials and methods. The research material is a modern regulatory framework. The methods of information retrieval, analysis,
systematization and generalization were carried out.

Results. It has been established that natural therapeutic resources include mineral and thermal water, medical mud and ozokerite,
sea and lake brine, sea water, natural objects and complexes with favorable climatic conditions. It has been substantiated that
sanatorium and spa treatment is an important part that provides continuity and complexity of medical rehabilitation measures. The
main resorts, located on the territory of Ukraine, have been described. It has been determined that regulation of social relations
in the sphere of organization and development of resorts and sanatorium-resort treatment, detection and accounting of natural
medical resources, ensuring their rational extraction, use and protection in order to create favorable conditions for treatment,
medical rehabilitation, prevention of diseases and vacation for people is provided by environmental, land, health care and resort
legislation.

Conclusions. Legal regulation of the natural therapeutic resources usage is ensured by environmental, land, health care and
resort legislation. The purpose of this legislation is to regulate social relations in the sphere of organization and development of
resorts and sanatorium and spa treatment, to detect and account natural medical resources, to ensure their rational extraction, use
and protection in order to create favorable conditions for treatment, medical rehabilitation, prevention of diseases and population
health improvement.

Efficient exploitation of natural therapeutic resources in resort treatment is currently affected by a number of economic,
political, environmental problems, which have to be solved by organizational and legal means of the state impact on such legal
relations.

NpaBoBe 3ab6e3neueHHA BUKOPUCTAHHA NPUPOAHUX AiKyBaAbHUX pecypciB
Yy CaHaTOPHO-KYPOPTHOMY AiKyBaHHiI HaCeAeHHS

B. B. Koctuupkuii, B. A. Cuaop, I. 0. KocTuubka

MeTa po6oTu — 3gicHUTM BCeBiUHE BUBYEHHS OCOONMBOCTEN NMPaABOBOTO PErystoBaHHs NMPUPOLHMX NiKyBarnbHUX pecypcis, dak-
TOPIB CaHATOPHO-KYPOPTHOIO NiKyBaHHS! HACENEHHS, BUSIBUTW NpoBnemMm NpaBoBOro PeryrioBaHHs 03Ha4YeHUX NpPaBoBIgHOCKH Ta
OKPECTNTW LUMSAXM iXHBOTO BUPILLEHHS.

Marepianu Ta metogu. Martepian focnimkeHHs — Cy4acHa HopMaTMBHO-NpaBoBa 6asa. BukopucTaxi metoau iHopmaLinHoro
MOLLYKY, aHani3y, cuctematusalii Ta yaranbHeHHs.

PesyniraTu. BctaHounm, WO A0 NPUPOAHUX NiKyBanbHUX PECYPCiB HanexaTb MiHeparbHi M TepmarbHi Boay, NikysarbHi rpasi 1a
030KepWT, porna NMMaHiB Ta 03ep, MOpCbka BoAa, NPMPOAHI 06'€KTH, KOMMMEKCH 3i CIPUATAVBAMM 4115 NiKyBaHHS KNiMaTUYHUMU
ymoBamu. O6r'pyHTyBanK, L0 CaHaTOPHO-KYPOPTHE NiKyBaHHS — BaXIMBA YaCcTUHA, Lo 3abe3neyye be3nepepBHiCTb, HACTYMHICTb
i KOMMMEKCHICTb NikyBanbHUX peabinitaviiiH1x 3axoais.

CxapakTepu3oBaHO OCHOBHI KypopTH, KOTPi po3MilLieHi Ha TepuTopii YkpaiHu. BuaHaueHo, Lo peryntoBaHHs CycrinbHWX BigHO-
CWH y cchepi opraHisaLii, po3BUTKY KYpPOPTIB i CAaHAaTOPHO-KYPOPTHOTO MiKyBaHHSI, BUSIBNEHHS Ta 00IiKy NPUPOAHMX MiKyBanbH1X
pecypcis, 3abe3nedeHHs ix pauioHanbHOro BUOoBYTKY, BUKOPUCTAHHS Ta OXOPOHM 3 METOK CTBOPEHHS CMIPUSATIIMBUX YMOB NSt
nikyBaHHs, MeauyHoi peabinitauii, npodinakTvki 3axBopioBaHb Ta BiANOUYMHKY Nioael 3abe3neyyeTbes eKoNOoriYHAM, 3eMENbHUM
3aKOHOABCTBOM, 3aKOHOAABCTBOM MPO OXOPOHY 310POB'S Ta MPO KYPOPTY.

BucHoBku. MpaBoBe perynoBaHHs BUKOPUCTAHHS NPUPOAHUX NiKyBanbHUX pecypeiB 3abe3neyyeTbes eKOMNOriYHNM, 3eMENbHAM
3aKOHOLABCTBOM, OXOPOHOHO 3A0POB’S Ta KypopTiB. MeTol0 LibOro 3aKOHO4ABCTBA € PErynioBaHHS CYCrinbHUX BiHOCUH Y cdhepi
opraHisauii Ta po3BUTKY KypOPTIB i CaHaTOPHO-KYPOPTHOTO MiKyBaHHS!, BUSIBNIEHHS, 00K NPUPOAHMX MeaNYHUX pecypcis, 3a0e3-
NeYeHHs IXHbOrO paLioHanbHOro BUA0DOYTKY, BUKOPUCTAHHS Ta OXOPOHW 3 METOK CTBOPEHHS CIPUSATIIMBIX YMOB ANS JiKyBaHHS,
MeauyHoi peabinitauii, npodinakTuk/ 3aXBOPHOBaHb Ta 0340POBNEHHS J0AEN.

EcbekTnBHE BUKOPUCTAHHS NPUPOLHUX TiKyBanbHUX PECYPCIB Y CAHATOPHO-KYPOPTHOMY iKyBaHHI HACEMEHHS HUHI Mae HU3KY
Ceprio3HMX Npobnem eKOHOMIYHOTO, NOMITUMHOTO, EKOMOMYHOMO XapakTepy, Lo MatoTb OyTu BUpILLEHI 3a JOMOMOIO0 OpraHisa-
LIiiHO-NPaBOBWX 3aX0AiB AEePXaBHOTO BMIMBY HA 3a3HaueHi NPaBOBIgHOCUHM.
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MpaBoBoe o6ecneueHne UCNOAb30BaHUA NPUPOAHBIX A€UEOHBIX pecypcoB
B CaHaTOPHO-KYPOPTHOM A€YEHUU HaCEeAEHHSA

B. B. Koctuukui, B. A. Cupop, U. A. Koctuukas

Llenb paboThl — NPOBECTM BCECTOPOHHEE U3y4eHUE 0COBEHHOCTEN NPABOBOTO PErYNMPOBaHMS MPUPOAHLIX NeYeGHbIX PECYPCOB
11 (haKTOPOB CAHATOPHO-KYPOPTHOTO NIEYEHNS HACENEHNS!, BbISBITL MPOBEMbI MPABOBOTO PEryniMpoBaHIS 3TUX NPABOOTHOLLIEHWIA
11 O4EPTUTH MYTW UX PELLEHMS.

Marepuansi u Metoabl. MaTepuan uccnenoBaH1s — COBpeMEHHast HopmaTyBHO-NpaBoBasi 6asa. Vcnonb3oBaHbl METOAb! UH-
¢hopmaLMoHHOro noucka, aHanmaa, cuctemMaTuaamm 1 0600LLeHms.

Pesynbrathl. YCTaHOBMEHO, YTO K NPUPOAHBIM NeYeBHBIM pecypcam OTHOCATCS MUHEParbHbIE 1 TepMaribHble Bofbl, JievebHble
Tpsian, 030KepUT, pana NIMMaHOB 1 03ep, MOpCKasi BOAA, NPUPOAHbIE OGBEKTHI U KOMMMEKCH! C GnaronpusTHLIMK 1S NieYeHuns
KnumaTideckmm ycriosusiMu. OGOCHOBAHO, YTO CAHATOPHO-KYPOPTHOE NMEYEHIe SBMSIETCS BaXHOW YacTbto, 06ECre|nBaET He-
NPEPbLIBHOCTb, NPEEMCTBEHHOCTb W KOMMIIEKCHOCTb NeYeBHbIX peabunnTaLioHHbIX MeponpusiTuii. OxapakTepy3oBaHbl OCHOBHbIE
KypOpThl, PACNONOXeHHbIE HA TeppuTopum YkpauHbl. OnpeeneHo, YTo perynpoBaHue oGLUECTBEHHbIX OTHOLLEHMIT B cdepe
OpraHu3aLuv 1 pa3BUTUS KYPOPTOB M CAHATOPHO-KYPOPTHOTO JIEYEHMS!, BLISIBIIEHNS 1 y4eTa MPUPOLHbIX fe4YeGHbIX PECYpPCOB,
obecneyeHme 1x paLmoHarnbHoi Jo6bIYM, UCTONb30BaHMS 1 OXPaHb C LIENbo CO3AaHms BnaronpusTHBIX YCIOBUI Ans NeYeHIs,
MEOVMLMHCKOI peabunutaumm, NpodunakTvki 3a00neBaHuii 1 OTabIXa Ntofelt 06ecneunBaeTcs SKOMOMMYECKM, 3EMENbHBIM
3aKOHOZaTeNbLCTBOM, 3aKOHOAATENLCTBOM 00 OXpaHe 3[O0pOBbsi 1 O KypopTaX.

BriBoabl. paBoBoe perynupoBaHue MCMonb30BaHWS NPUPOAHbIX NevebHbIX PecypcoB 06ecnednBaeTCcs SKOMOrnyecknuM,
3eMenbHbIM 3aKOHOLATENbCTBOM, OXPaHOW 300pOBbS 1 KypopToB. Llenbio aToro 3akoHoAaTenbCTBa SIBMSETCS perynnpoBaHue
06LLECTBEHHBIX OTHOLIEHWA B Cdepe OpraHM3aLy U pasBuTUSt KYPOPTOB W CAHATOPHO-KYPOPTHOTO NEYEHMs!, BbISBMIEHNE U
YYET NMPUPOAHBIX MEANLIMHCKIX PECYPCOB, 0BECMEYEHe NX PaLMOHanbHOI J0DbIYM, UCMONb30BAHWS U OXpaHbl C LIENbK CO3-
[aHns BnaronpusaTHbIX YCHOBUIA ANt NEYeHNsl, MEAULIMHCKON peabunutaumm, npodunakTvky 3abonesaHuin 1 0300pOBEHNS
noaen.

OhheKTMBHOE 1CMONb30BaHIE MPUPOAHBIX NIEYEGHbIX PECYPCOB B CAHATOPHO-KYPOPTHOM JIEYEHNM HACEMNEHMS B HACTOsILLEE
BpEMs UMEET psif Cepbe3HbIX MPOBIIEM 3KOHOMIYECKOTO, NOMUTUYECKOTO, KOMNOrMYECKOTo XapakTepa, KOTopble JOMkHbI BbiTb
PeLLEeHbI C MOMOLLbH OpraH13aLMOHHO-MPaBOBbIX MEP roCyAapCTBEHHOTO BO3AENCTBHS Ha YKa3aHHbIE NPABOOTHOLLIEHUS.

The relevance of the chosen topic of the research has been
stipulated by the provisions of Art. 3 of the Constitution of
Ukraine, which declared that “An individual, his life and
health, honor and dignity, inviolability and security shall be
recognized in Ukraine as the highest social value”. Also
Art. 49 of the Basic Law lays down that “Everyone shall
have the right to health protection, medical care and medical
insurance. Health protection should be ensured through
state funding of the relevant socio-economic, medical and
sanitary, health improvement and prevention programs” [1].
It is an important fact that the legislator defines health as
“a state of complete physical, mental and social well-being
and not only the absence of iliness and physical disabilities
(Art. 3 of the Fundamentals of Ukrainian Health Law)” [2].
It is worth recognizing that sanatorium and spa treatment
is an important part that provides continuity and complexity
of medical rehabilitation measures. This type of treatment
and rehabilitation is necessary both for persons with chronic
diseases and postoperative patients.

The immutability of natural therapeutic resources in
the treatment of population, medical rehabilitation and
diseases prevention as well as their legal bases were
investigated at the dissertation level by such researches
as A. Bobkova, A. Orlov, Yu. Petlyuk, V. Polyakov, O. Tka-
chenko and other Ukrainian scientists. However, a number
of theoretical issues regarding the use of natural therapeutic
resources and factors in the spa treatment of the population
need further study.

The aim

To conduct a comprehensive study of the legal regulation
peculiarities of natural therapeutic resources and factors

Zaporozhye medical journal. Volume 21. No. 6, November — December 2019

of sanatorium and resort treatment for the population, to
identify problems of legal regulation of these relations and
to outline the ways to resolve them.

Materials and methods

The research material is a modern regulatory framework.
The methods of information retrieval, analysis, systemati-
zation and generalization were carried out.

Results

The territory of Ukraine is characterized by exceptionally
favorable natural and climatic conditions, as well as various
resources availability for the treatment of the population.
Scientific and technological progress stimulates the con-
tinuous improvement of methods of prevention, diagnosis,
treatment and rehabilitation.

Almost everything has changed during the last century,
but the main point has remained unchanged — the maxi-
mum usage of natural therapeutic resources and factors in
organizing the process of health improvement for patients.
The Law of Ukraine “On Resorts” (Art. 6) refers to mineral
and thermal waters, medical mud and ozokerite, sea and
lake brine, sea water, natural objects and complexes with
favorable climatic conditions suitable for use in treatment,
medical rehabilitation and disease prevention [3].

All natural therapeutic resources are divided into:

— especially valuable and unique natural medical re-
sources that can rarely be found on the territory of Ukraine,
they have limited distribution or small reserves in the fields
and are particularly favorable and effective for use in medical
treatment, medical rehabilitation and disease prevention;
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—common natural medical resources that can be found
in different regions of Ukraine, they have significant reserves
and are suitable for use in treatment, medical rehabilitation
and prevention of diseases.

Areas with pronounced natural therapeutic factors:
mineral springs, climatic and other conditions favorable for
the treatment and rehabilitation of people are recognized
as spa and health-improving zones (Art. 62 of the Law “On
Environmental Protection”) [4].

Resort is an exploited natural territory on the lands
of health-improving purposes, which has natural medical
resources, buildings and structures with the objects of
infrastructure necessary for their exploitation, can be
used for the purpose of treatment, medical rehabilitation,
prevention of diseases and for recreation and subjected to
special protection (Art. 1 Law of Ukraine “On Resorts”) [3].

Occupying 0.01 % of the territory of Ukraine (about 8.6
thousand hectares), the land of health-improving purposes
plays an extremely important role as a natural resource with
natural healing properties. The natural therapeutic proper-
ties of such lands are the availability of natural therapeutic
resources within them, which are extremely effective means
for the prevention and treatment, as a rule, of widespread
human diseases [5].

There are all types of resorts on the territory of Ukraine:
balneological, mud, climatic and various combinations:
balneo-mud, climatic-balneological and climatic-mud. Medi-
cal profile (specialization) of resorts is determined taking
into account the properties of natural medical resources.
According to its specialization, resorts are divided into gene-
ral-purpose resorts and specialized resorts for the specific
diseases treatment. The Ministry of Health Care (Art. 5
of the Law of Ukraine “On Resorts”) establishes medical
profile of resorts [3].

The unique sources of mineral water are the main
therapeutic factor in balneological resorts of Ukraine. The
mineral waters are unevenly distributed. The largest number
of sources is located in the Ukrainian Carpathians: Lviv, Iva-
no-Frankivsk, Chernivtsi and the Transcarpathian region [6].
More than 12 large deposits of radon water were discovered
in the zone of the so-called Ukrainian crystalline shield, a
granite platform that crosses Ukraine from the Northwest to
the Southeast and covers the Rivne, Zhytomyr, Vinnytsia,
Khmelnytskyi, Kyiv and, partially, Cherkasy, Kirovohrad,
and Dnipropetrovsk regions.

Mineral water of various compositions is in the Donetsk,
Poltava, Kharkiv, Luhansk, Kherson, Odesa, Zaporizhzhia
regions and in the Crimea, where thermal water was first
obtained during deep drilling (Saky, Moinake, Yevpatoriia).

The most popular resorts in Ukraine are Truskavets,
Morshyn, Shklo (the Lviv region), Myrhorod (the Poltava
region), Berezovsky mineral water of the Kharkiv region, as
well as Poliana, Soiy, Shaian (the Transcarpathian region).
Resorts of Nemirov and Liuben-Velyky in the Lviv region,
Cherche in the Ivano-Frankivsk and Syniak in the Trans-
carpathia region have sources of sulfur-hydrogen water in
combination with peat and ozokerite deposits.

Mineral water of the balneological resorts is used
for the treatment of gastrointestinal tract, cardiovascular,
nervous, respiratory, musculoskeletal system diseases,
urological and gynecological diseases, skin diseases,
metabolic disorders, occupational diseases, as well as for

the health of pregnant women and children. If joint disease is
to be treated, spa therapy should include the use of mineral
water both for drinking and bathing.

The main healing factor in balneological resorts is
mineral water intake. It produces a unique tonic and cura-
tive effect on the human body. Such water has a special
composition with a unique combination of minerals and
other useful nutrients. Following the indications and dos-
age, serious illness can be cured and quality of life can be
improved. Drinking mineral water, taking healing baths and
medical mud is a complex of balneological procedures that
relieves fatigue, removes waste and toxins from the body,
rejuvenates the skin, and normalizes pressure.

Truskavets is the famous balneological resort of
Ukraine. The main treasure of Truskavets is the weakly
mineralized hydrocarbonate-calcium-magnesium “Naftu-
sia”. Qil-derived substances add a specific flavor to the wa-
ter as oil has long been extracted in this area. In total, there
are 25 sources in the Truskavetsk region of which 14 are
used with 10 varieties of water compositions. There are 2
pump-rooms in the city [7]. Treatment with mineral water is
supplemented by ozokerite procedures.

The Skhidnytsia Balneological Resort is known far
beyond Ukraine with its unique mineral water, which has no
analogues in Europe. Mineral water Shidnytska “Naftusia”
has 38 sources, 17 wells, more than 25 sources that have
not been explored yet [8].

Balneological resort Morshyn provides integrated
treatment of healing water from three sources, mineral
coniferous and iodine-bromine baths and mud. The miracu-
lous properties have given the Morshyn water its name
“God’'s Mother”, similar to the sanctified Jordanian water.
In Morshyn, digestive system, urinary tract, gynecological
diseases, metabolic and nervous disorders are treated [9].

The basis of treatment at the resort of Poliana (Sva-
liava) is the well-known medicinal table waters “Poliana
Kvasova” and “Poliana Kupel”. Waters of the Polyana are
characterized by a high concentration of minerals and
carbon dioxide and a specific taste. The main specialty of
Poliana sanatoriums is the digestive organs treatment. Here,
without the use of medicines, peptic ulcer disease, gastritis,
erosions in remission are treated [10].

Kvasy is incredibly rich in mineral springs with over 80
of them. Local water belongs to the Essentuki type of water,
it has been used for treatment since the middle of the XIX
century when the first hydrotherapy hospital was opened
in the village. According to the chemical composition,
Kvasy water is distinguished by the presence of calcium,
silicon-iron, hydrocarbon-sodium and hydrogen sulfide. In
addition, mineral baths are used for the treatment of various
diseases. The resort is specialized in the treatment of mus-
culoskeletal and nervous system diseases [11].

The inalienable basis of treatment at the Shaian resort
remains the healing hydrocarbon-sodium-silicon water
“Shaianska”. Two varieties of local waters “Shaianska-242"
and “Shaianska-4” are characterized by high calcium,
magnesium and iron content. The medicinal properties
of Shaianska water are close to the known water types
“Borjomi” and “Vishy-Seleston”. Shaian water is prescribed
for the treatment of chronic gastritis and peptic ulcer, gall
bladder and urinary tract diseases, diabetes mellitus,
etc. [12].
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Bathing in Siniatska mineral water with admixture of
hydrogen sulfide is prescribed for musculoskeletal, nervous
system and skin diseases, etc [13].

The most famous mineral springs of the Mizhhiria region
are Soimivske, Kelechinske, Vuchkivske, Kolochavske
and Verkhniostrianske. Soimi resort has been known
since the XVIII century. Chloride-hydrocarbonate water of
the Soiminsky deposit, saturated with calcium, iron, zinc,
manganese, is indicated for the prevention and treatment
of digestive system diseases, diabetes mellitus, calcium
deficiency, etc. Local water has a beneficial effect on
the child’'s body development. Kolochava village is famous
for the largest reserves of mineral water in the Transcar-
pathia, analogue to which is found only in Kamchatka. Low-
mineralized chloride-hydrocarbonate-calcium-magnesium
water supplies the body with the necessary micronutrients,
eliminates toxins, stimulates the acid-forming function of
the stomach. The uppermost layer of mineral water has 3
sources. The source number 3 on the site “Kvass” is chara-
cterized by special therapeutic properties. Its carbonic iron
and manganese containing water is hydrocarbonate-sodium
and -calcium chloride and is effective in the treatment for
digestive system diseases [14].

The main therapeutic factors of the resort Myrhorod are
peat mud and unique mineral water, which is not inferior to
the Baden-Baden and Aachen waters [15].

Khmilnyk resort is unique with special radon water, as
well as local peat mud. These are the main factors on which
sanatorium and spa treatment is based. In addition, Khmil-
nyk resort is located in the picturesque area of the forest
park, close to the Southern Bug River. The mineral water
of Khmilnyk is healing due to the presence of an inert gas
radon. It is successfully used for baths (so-called radon
baths), as well as for intake [16].

Cherche is a balneological and mud resort in Ukraine.
Cherche village stretches through the forest-steppe zone,
near the rivers Struh and Potyk. Unique mineral resources
containing sulfurous sulphated-hydrocarbonate-calcium
and sulfate-calcium water bring glory to the Cherche resort.
Sulfate-calcium mineral water is used for drinking and sulfu-
rous sulphated-hydrocarbonate-calcium — for bathing [17].

The resort of Berehove is known for thermal springs,
where there are wells with hot mineral water, which are
iron-saturated. There are thermal sources of high minera-
lization in two lakes, analogues of which can be found in
Kamchatka and Sakhalin, Iceland and Hungary [18].

One of the oldest resorts in Europe is in the village of
Velykyi Lubin. The therapeutic hydrogen sulfide sources of
it were described by the personal physician of King Stefan
Batory. The main therapeutic factors are hydrogen sulfide
water of the type “Matsesta” and peat mud [19].

Medobory is a unique geological and botanical place.
Modern Medobory is a real treasure of medical factors. Po-
dilski Tovtry has a beneficial regional climate forcing effect.
The height of the ridge and its position create favorable
microclimatic conditions for the person. Nature has given
this corner a unique underground treasure — healing water.
Nowadays, four natural factors are used for medical and
preventive purposes: hydrogen sulfide water of the famous
“Matsesti”, iodine-bromine sodium chloride mineral water of
the Morshyn specimen, sulphate-hydrocarbonate peat and
blue clay. Procedures using peat moss and ozocerite with
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regenerative properties are also popular. In sanatoriums
for the treatment of joints, applications of medical ozocerite
and mud are practiced. The refined mountain wax is a
natural source of many minerals and inorganic compounds,
namely mineral oils, potassium, iron, propylene, sulfur,
sodium and other useful elements. The tissues supply with
the necessary components occurs under the influence of
this substance application stimulating regenerative and
healing processes [20].

The main positive effects of the medical ozocerite usa-
ge are pain syndrome relieving; anti-inflammatory action
in the knee joints treatment; resorption of pathological
changes occurred in the joint tissues; normalization of
impaired blood circulation; prophylaxis of lymphostasis and
toxin production.

Ukraine is rich in curative mud deposits, unexpired
lichen and lake mud deposits in the Black Sea coasted
area — in the Kuialnytsky and Khadzhibei estuaries in
Odesa. The second most important reserves of mud are
the Crimean mud lakes: Saky, Moinake (Yevpatoriia), Aji-
Gol (the territory of Feodosia), Chorkaia lake on the Kerch
peninsula, Syvash and others. Mud resorts of Odesa and
Crimea are considered the oldest Ukrainian resorts. The Ut-
liuha estuary in Kyrylivka village of the Zaporozhzhia region
and the mud lakes of Berdiansk are the largest reservoirs
of medicinal mud on the Azov Sea coast.

The Solotvyn salt lakes are known for mud which is
rich in useful trace elements. It is proved that the water of
the Solotvyn lakes is similar in composition and therapeutic
properties to the Dead Sea waters. The largest of the Solot-
vyn Lakes is the Kunihunda Lake. It appeared in a place of
flooded mine building dating back to Austrian times. People
who cannot swim are able to do so in salty water because
it pushes swimmers to the surface, covering the body with
salt crystals. The Solotvyn lakes water effectively treats
cardiovascular, nervous, musculoskeletal system and skin
diseases [21].

In addition to mud estuaries and lakes of marine ori-
gin, there are a number of salt lakes of continental origin
in Ukraine including lakes in Hola Prystan in the Kherson
region, salt estuary in the Dnipropetrovsk region and salt
lakes in Veisove, Rapne and Slipne in the Slavic resort in
the Donetsk region [6].

There is a unique resort in Serhiivka in the Odesa re-
gion. This place is special because the estuary with healing
mud divides the village into several parts. In particular,
the main part of Serhiivka is located on the mainland. To
reach the shore you should pass a “kilometer of health” it is
the distance, which stretches across the estuary to the sea.
People visit Serhiivka also because of mud. Sanatoriums
have been built there with the provision of a full range of
therapeutic procedures for the musculoskeletal system [22].

Beaches are important recreational resource. There
are many beaches in Ukraine, because a large number of
sanatoriums and resort facilities are located on the coasts
of the seas and on banks of the rivers and lakes. The sea-
side is the most popular place. The combination of quality,
quantity and nature of climatic conditions, balneological and
landscape resources of sea beaches, the sea and coastal
waters determine its healing properties.

The detection of natural healing resources is carried
out by complex medical-biological, climatological, geologi-
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cal-hydrological, resort and other research works. Medi-
co-biological assessment of the quality and value of natural
therapeutic resources, determination of their methods
usage are carried out by the Ministry of Health care based
on research data. According to the results of geological
exploration operations, operational reserves of medicinal
underground mineral waters, therapeutic mud and other
minerals belonging to natural therapeutic resources are
approved and introduced into the State Fund of deposits,
minerals of Ukraine and provided for use in accordance with
the legislation of Ukraine (Article 16 of the Law of Ukraine
“On Resorts”) [3].

As to the issue of the organizational and legal support
of the resort business development, it is important to note
that the Strategy of the tourism and resorts development
until 2026 was approved by the Cabinet of Ministers of
Ukraine, dated 16" March 2017, No. 168-p. However,
the aforementioned Strategy, firstly, is not performed as
to its basic provisions, and, secondly, contains no specific
action plans, measures, responsible persons indicated,
performance time limits, and therefore has declarative
nature. Thirdly, the documents of such importance, in our
opinion, should be approved by the legal act in accordance
with the Constitution of Ukraine.

The analysis of Art. 85 and 116 of the Constitution of
Ukraine proves that the program documents constitute
the economic, scientific and technical, social and cultural
development of Ukraine and should be adopted by the Verk-
hovna Rada of Ukraine and prepared by the Cabinet of
Ministers of Ukraine. Under Art. 10 of the Law of Ukraine
“On State Target Programs”, state programs of economic,
scientific and technical, social and cultural development
and environmental protection are adopted as laws following
the relevant proposal of the Cabinet of Ministers of Ukraine.

Conclusions

1. Legal regulation of the natural therapeutic resources
usage is ensured by environmental, land, health care and
resorts legislation. The purpose of this legislation is to
regulate social relations in the sphere of organization and
development of resorts and sanatorium-resort treatment,
detection and accounting of natural medical resources,
ensuring their rational extraction, use and protection in order
to create favorable conditions for treatment, medical reha-
bilitation, prevention of diseases and vacation for people.

2. The financial and economic crisis, which has
aggravated in recent years, the events associated with
the annexation of the Autonomous Republic of Crimea and
anti-terrorist operations on the territory of the Donetsk and
Luhansk regions had a negative impact on the sanatorium
and resort structure of our state. In fact, the number of
foreign tourists has diminished twice. Ukraine loses its
popularity as a health-resort hospital, because the country
is perceived as a crisis spot. In addition, the resort devel-
opment is closely linked to the country’s environmental
security. Negative influence on the environment is caused by
harmful emissions, land pollution by sewage and industrial
waste, spontaneous building of sanatorium and resort areas,
etc. The natural resources of the health-improvement lands
are exposed to enormous anthropogenic impact, caused by
the operation of industrial enterprises, utilities, automobile

and marine transport. The current ecological situation has
a very devastating effect on the mineral springs and mud
deposits state. Enabling favorable environment to enhance
the development of spa treatment in accordance with inter-
national standards of quality and taking into account Euro-
pean norms will improve the quality of life of the population
and harmonious development of the society.

3. Based on the foregoing, we propose to adopt
the State Program of the Social and Economic Deve-
lopment of Resorts and Health Tourism, which should be
adopted by the Verkhovna Rada of Ukraine, prepared
and performed by the Cabinet of Ministers of Ukraine in
accordance with the Constitution of Ukraine as well as
other legislative documents as important State activities in
the public health sector.

4. Such program should include the following:

- increasing availability of resort treatment for
the Ukraine population as a significant factor in preserving
and restoring physiological and psychological functions,
human optimal performance and social activity;

— counteracting the illegal privatization of sanatorium
facilities and their illegal development;

— improving the environmental situation in Ukraine in
general and within resort areas in particular;

— promoting Ukrainian health tourism in the world,
increasing tourist attractiveness of Ukrainian resorts for
foreign tourists as a way to uphold the efficiency of unique
natural therapeutic resources exploitation in order to
achieve significant social and economic effect for the state
and society.
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Aim. The purpose of this study was to find out the clinical and epidemiological features of measles in children during the outbreak
of 2017-2018.

Materials and methods. A retrospective study of 230 case histories of children suffering from measles hospitalized in the Kyiv
Children’s Clinical Hospital was conducted during two epidemic outbreaks in 2005-2006 and 2017-2018.

Results. In 2017-2018, the majority of hospitalized children with measles (62.9 %) were school age children. Compared to 2006,
the mean age of patients has increased significantly, the proportion of children in the first year of life has significantly decreased
and the percentage of children of primary school age (6 to 11 years old) has increased. Compared to 20052006, an increase in
the duration of fever (from 6.60 to 7.26), shortening of prodromal period (from 3.68 to 2.96) and prolongation of rash period (from
4.97 to 5.88) are characteristic of the course of measles in 2017-2018. Leukopenia was observed in almost every fifth patient. In
14.3 % of patients in 2017-2018, the course of the disease was complicated (the vast majority was associated with respiratory tract
organs). Compared to 2005-2006, the structure of patients with measles in 2017-2018 had the proportion of vaccinated patients
decreased and, respectively, the percentage of unvaccinated individuals increased: the proportion of unvaccinated patients was
72.1 %; unknown vaccination status — 2.9 %. Approximately 10.0 % of children had only one administration of a measles vaccine.

Conclusions. During the current outbreak, school age children and adolescents prevail in the age structure of ill children
hospitalized with measles. Compared to 2005-2006, an increase in the duration of fever, shortening of prodromal period and
prolongation of rash period are characteristic of the course of measles in 2017-2018. Changes in the clinical and epidemiological
features of the disease may be associated with changes in the spectrum of circulating strains of measles virus.

KniHiuHi Ta enipemionoriuHi oco6AuBOCTI KOpY B rocnitanizoBaHuxX Aiteu
nia yac ABox cnanaxis (2005-2006 i 2017-2018 pokiB) B YkpaiHi

B. B. €BTyweHkKo, C. 0. Kpamapbos, B. O. WapapiH, A. I. Mapkos, T. M. KamiHcbka, €. O. [peuyxa
MeTa po60oTH — BOCTimKEHHS BUSIBNIEHHS KIiHIYHWX Ta erigemionoriyHrx 0cobnmBocTel kopy B AiTed nif vac cnanaxy 2017-2018 pokis.

Marepianu Ta metoau. BukoHanu petpocnektueHe gocnigkeHHs 230 icTopin KniHiYHWX BUNaAKiB OiTEN, sKi XBOPI Ha Kip i
rocnitanioBaHi B KUIBCbKy MICbKy AWUTAYY KIHI4YHY iHEKLiHY NikapHio nif vac ABox cnanaxis enigemii kopy y 2005-2006 Ta
2017-2018 pokax.

Pesyneraru. Y 2017-2018 p. 6inbLuicTb rocnitanisoBanux aitei i3 kopom (62,9 %) — wkinsHoro Biky. MopisHsiHo 3 2006 p. cepes-
Hilt BiK NaLieHTiB CyTTEBO 30iNbLUMBCS, YacTka AiTel Ha NepLUOMY PO XWUTTS ICTOTHO 3MEHLUMNAcs, a YacTka AiTel MOMOALOro
LUKinbHoro Biky (Big 6 40 11 pokis) 3HauyLLo 36inbwmrnacs. MopisHaHo 3 2005-2006 p. nig yac cnanaxy 2017-2018 p. xapakTepHe
30iNbLLEHHS TPMBANOCTI NIMXOMaHky (3 6,60 [0 7,26 HS), CKOPOYEHHs NpoapoManbHoro nepioay (3 3,68 [0 2,96 AHA), NOOBXEHHS!
nepiogy BucvnaHHs (34,97 o 5,88 aHs). lefkoneHito croctepiranu maiixe B KOXHOrO n'AToro nauieHta. Y 14,3 % BCix nauieHTiB y
2017-2018 p. 3axBoptoBaHHs Marno nepebir 3 ycknagHeHHsaMM (30e6inbLuoro 3 60Ky opraHis AvnxaHHs). MopisHsHo 3 2005-2006 p.
y CTPYKTYpi XBOpMX Ha Kip y 2017-2018 p. YacTka BaKLMHOBAHWX XBOPUX 3MEHLLMMACS i, BiAMOBIAHO, BiiCOTOK HEBAKLMHOBAHNX
0Ci6 30inbLWMBCS: YacTka HeBaKLMHOBaHMX NaLieHTiB cTaHoBKUNa 72,1 %; YacTka fiTei i3 HEBIZOMUM BaKLMHAMBHUM CTaTyCOM —
2,9 %. Maixe 10,0 % giten Manu Tinbku 0fHE BBEAEHHS BaKLMHM NPOTH KOpY.

BucHoBku. [ig yac ocTaHHLOro cnanaxy y BiKOBIW CTPYKTYpi [iTel i3 KOPOM, SKMX rocniTanisysanu, nepesaxaroTb 4iTn Ta
nigniTKK WKinbHoro Biky. MopiBHsHO 3i cnanaxom 2005-2006 p. y 2017-2018 p. BCTaHOBWM 30inbLUEHHS TPUBANOCTi IMXO-
MaHKW, CKOPOYEHHS MPOLPOMAIbHOrO Nepioay Ta NPOAOBKEHHS BUCUMAHHS. 3MiHW KNiHIYHMX, enigemMionoriyHmnx ocobnmeocTei
3aXBOPOBAHHS MOXYTb OyTU NOB’A3aHi 3i 3MIHOK CMEKTpa LWTamiB BipyCy KOpY, L0 LIMPKYIOTb.

KAMHMuecKue U aNMAEMUONOTHUECKUE 0COOEHHOCTH KOPU Y FOCNUTaAM3UPOBaHHbIX AETEH
BO Bpems ABYX Benblwek (2005-2006 1 2017-2018 rr.) B YKkpauHe

B. B. EBTywweHKo, C. A. Kpamapes, B. O. LLaapuH, A. U. Mapkos, T. H. KamuHckas, E. O. [peuyxa

Llenb pa6oTb! — ycTaHOBMEHE KIMHUYECKUX 1 3NMAEMUONOTYeCcKX 0COBEHHOCTEN Kopu y AieTel BO Bpemsi Berbilku 2017-2018
rofoB.
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Marepuans! u MeToAbI. BoINonHeHo peTpocnekTBHOe uccnenoBanme 230 UCTOPUIA KITMHUYECKMX CIy4aeB AETEN, CTPafatoLLmX
KOPbO Y TOCTINTanM3NpoBaHHbIX B KMEBCKYHO ropOLCKYH0 AETCKYH KMMHUYECKYHO MHGEKLIMOHHYHO 60MbHILY BO BPEMS iBYX BCTbILLEK
anuagemun kopu B 20052006 1 2017-2018 rr.

Pesyniratbl. B 2017-2018 r. 60nbLUMHCTBO rOCMNTaNU3MpOBaHHBIX AETEN C KOpbio (62,9 %) — LwKkonbHoro BoapacTa. 1o cpaBHEHMIO
¢ 2006 r. cpenHuii BO3PaCT NaLMEHTOB 3HAUUTENBHO YBENUUMICS, ONS AETE HA NEPBOM rogy XW3HW 3HAUUTENBHO YMEHbLLMMACh,
a [ons feten MnapLuero LIKomnbHoro BospacTta (ot 6 4o 11 net) 3HauuTensHo yBenuumnace. Mo cpasHerumto ¢ 2005-2006 r. Bo
Bpemst BCrblwku 2017-2018 1. xapaKTepHO YBENUYEHUE NPOLOMMKMTENBHOCTY NIMXopaaku (¢ 6,60 fo 7,26 oHs), cokpalLeHue npo-
ZpomarnbHoro nepuoga (¢ 3,68 4o 2,96 aHs) 1 yanuHeHve neproaa Beicbinanms (¢ 4,97 fo 5,88 aHs). llefikoneHns oTMedeHa nouTy
y kaxgoro nstoro naumenTa. Y 14,3 % naumnentos B 2017-2018 r. 3aboneBaHus npotekano ¢ 0CNoXHeHWeM (B0MbLUMHCTBO — CO
CTOPOHbI OpraHoB AbixaHus). Mo cpaBHeHuto ¢ 2005-2006 r. B cTpykType 3abonesLunx kopbto B 2017-2018 1. gons BaKLUMHUPO-
BaHHbIX DOMbHBIX YMEHbLIKNACH W, COOTBETCTBEHHO, MPOLEHT BaKLMHUPOBAHHbIX MWL, YBENUYUICS: A0NS HEBAKUMHUPOBAHHbIX
nauueHToB coctaeuna 72,1 %; [0ons aeteit ¢ HEW3BECTHbIM BaKUMHaNbHbIM cTatycoM — 2,9 %. MpumepHo 10,0 % aeten nmenn
TONbKO OfIHO BBEAEHME BaKLMHbI MPOTUB KOPU.

BbiBoabl. Bo Bpems HbIHELLHEN BCTbILLKW B BO3PACTHOW CTPYKTYPE roCMUTanv3vpoBaHHbIX AETEl C Kopbio npeobragatot AeTn n
NOAPOCTKY LLKOMBHOTO Bo3pacTa. 1o cpaBHeHuto co Benbiwkon 2005-2006 r. 8 2017-2018 r. xapakTepHO yBenuyeHve Npoaomku-
TENbHOCTY NINXOPaAKM, COKpaLLEHUE NPOAPOMasibHOrO Neproaa v YANMHEHME BbiChiNaHUs!. I3MEHEHVS KITMHUYECKWX 1 SnuaeMmo-
NOM4Yecknx 0coBEHHOCTEN 3ab0oneBaHNsa MOTyT ObiTb CBA3aHbI C UIBMEHEHVEM CMIEKTPA LIMPKYIIMPYHOLLIMX LUTAMMOB BUpYCa KOpY.

Measles is a highly contagious disease of viral nature.
Before the use of the measles vaccine in 1963 in the United
States and the introduction of a large-scale vaccination,
epidemic outbreaks were observed every 2-3 years,
and the number of deaths from this infection reached
approximately 2.6 million people annually. However, even
despite the availability of a safe and effective vaccine, this
disease remains one of the main causes of death among
children throughout the world. In 2016, approximately
89.780 people died as a result of the measles, mostly
children under 5 years old [1]. In Ukraine, several epidemic
outbreaks of measles infection occurred over the past few
years (Fig. 1).

The most powerful outbreak in the last two decades in
Ukraine was recorded in 2006, during which 42.724 cases
of this disease were registered (Source, date and content
of request Consulted experts WHO Regional Office for
Europe-Alert and Response Operations Main conclusions
and recommendations). According to the Center for Public
Health of the Ministry of Health of Ukraine (PHC), more
than 41.000 children and adults were affected by measles
in the European Region in 6 months of 2018. In seven
countries of the European Region (Greece, Georgia,
Italy, Russian Federation, Serbia, Ukraine and France),
more than 1000 cases of measles in children and adults
in each of these countries were recorded. In Ukraine, on
the 41st week since the beginning of the year, measles was
diagnosed in 33.165 people, including 13.184 adults and
19.981 children (PHC).

The outbreak of measles of 2006 in Ukraine was caused
mainly by the measles virus genotype D6 [2]. However,
during the last outbreak, which is still ongoing, the circulation
of other variants of measles virus including genotypes B3,
D8 and D9 is observed on the territory of Ukraine.

We suggested that the emergence of new varieties of
measles virus could lead to certain changes in the clinical
picture of the disease.

Aim
The purpose of this study was to find out the clinical and

epidemiological features of measles in children during
the outbreak of 2017-2018.

Zaporozhye medical journal. Volume 21. No. 6, November — December 2019

Material and methods

A retrospective study of 230 case histories of children
suffering from measles hospitalized in the Kyiv Children’s
Clinical Hospital (KCCH) was conducted during two
epidemic outbreaks in 2005-2006 and 2017-2018.

Mean values (M) and standard deviations (SD) were
calculated for data presentation. The difference between
the quantitative indicators was determined using the one-
way or multivariate ANOVA. In the case of non-compliance
with normal distribution and / or insignificant number of
variants, the Mann-Whitney test was used; categorical
values were analyzed using the odd ratio (OR) and the Xi-
square test (Xi?). Statistically significant difference was
considered at P < 0.05.

Results

The diagnosis was based on clinical and epidemiological
data (contact with measles patients, a typical clinical
aspect), confirmed by PCR studies and the determination
of specific IgM antibodies.

Patients were divided into two groups: one group
included 90 children hospitalized during 2005-2006;
and 140 children during 2017-2018. Age and gender
characteristics of patients are presented in Table 1.

In 2017-2018, the majority of hospitalized children with
measles (62.9 %) were school age children. Compared to
2006, the mean age of patients has increased significantly,
the proportion of children in the first year of life has
significantly decreased and the percentage of children
of primary school age (6 to 11 years old) has increased
(P < 0.0001). The gender structure did not change
significantly (P > 0.05).

In 2017-2018, the proportion of patients unvaccinated
against measles was 72.1 % and vaccination status was
unknown in 4 (2.9 %) (Table 2). In the group of children of 1
to 2 years old, unvaccinated patients accounted for 75.0 %,
2to 5years old—72.4 %, 6 to 11 years old — 83.3 %, over
12 years old — 55.9 %. Among patients with measles, 21
(15.0 %) were vaccinated in full, while another 14 (10.0 %)
children over 6 years old had only one administration of a
measles vaccine. The total number of patients who received
atleast one vaccine was 35 (25.0 %). The largest proportion
of children suffering from measles who had a history of
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Table 1. Age and gender features of measles patients

N P P L

Age, years (M £ SD)
0-1 years old (n/%)
1-2 years old (n/%)
2-5 years old (n/%)
6-11 years old (n/%)
>12 years old (n/%)
Boys (n/%)

Girls (n/%)

6.12£6.61 7.70+5.33 0.047
24126.7 % 12/8.6 % 0.0002
15/16.7 % 1/7.9% ID
16/17.8 % 29/20.7 % ID
8/8.9 % 54/38.6 % <0.0001
27/30.0 % 34/24.3 % D
42/46.7 % 77/55.0 % ID
48/53.3 % 63/45.0 % ID

ID: insignificant difference (P > 0.05).

Table 2. Clinical and epidemiological features of patients

S T P

Vaccination MMR (n/%)
Inpatient treatment (days)
Duration of fever (days)

Duration of prodromal stage (days)

Duration of rush (days)
Leukopenia (n/%)
Complications (n/%)

Concomitant pathology (n/%)

32/35.6 % 35/25.0 %

5981234 5.98+£2.82 D
6.60 +2.33 7.26+1.88 0.020
3.68 +1.50 2.96 + 1.46 0.0002
497 £1.12 588 +1.77 0.0001
20/22.2 % 32/22.9 % ID
20/22.2 % 18/12.9 % ID
13/14.4 % 19/13.6 % ID

Vaccination MMR: documented administration of at least one vaccine dose; Complications: number
and percent of patients with complicated course; Concomitant pathology: number of patients with
concomitant pathology; ID: insignificant difference (P > 0.05).
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vaccination was observed in the group of children over 12
years old — 44.1 %, the smallest — in the group of children
of 6-11 years old — 16.7 %. Compared to 2005-2006,
the structure of patients with measles in 2017-2018 had
the proportion of vaccinated patients decreased and,
respectively, the percentage of unvaccinated individuals
increased.

The duration of inpatient treatment in 2017-2018
varied from 1 to 19 days (5.96 + 2.85, M + SD). Compared
to 2005-2006, the mean duration of inpatient treatment
did not change significantly (Table 2). The duration of

Fig. 1. Number of measles
patients in Ukraine during
1999-2018

(WHO vaccine-preventable
diseases: monitoring system.
2018 Global summary).

2011
2012
2013
2014
2015
2016
2017
2018

inpatient treatment did not significantly depend on the age
of patients: it was 5.57 £ 2.10 days (2 to 12 days) in
children in the first year of life, 5.63 + 3.97 days (1 to 19
days) in 1-2-year-old children, 6.07 + 1.96 days (2 to 11
days) in 2-5-year-old children, 6.02 + 2.39 days (1 to 16
days) in 6-11-year-old children, 6.26 + 2.88 days (1 to
16 days) in children over 12 years old. Among children
vaccinated against measles (at least 1 dose of the vaccine),
the duration of stay in the hospital was 6.03 + 2.44 days (1
to 14 days), among non-vaccinated — 5.94 + 2.75days (1 to
19 days) (P > 0.05). The duration of stay in a hospital was
significantly longer in patients with the complicated course
of measles —8.10 + 2.93 days compared to patients without
complications — 5.53 + 2.35 days (P = 0.00001).

Classic triad — conjunctivitis, cough and runny nose —
was present in 79.1 % of patient. Conjunctivitis was
observed in 85.7 % of patients, cough — in 96.1%, runny
nose — in 87.8 %. Another known symptom of measles
infection, the Koplik's spots, was documented in 90.0%
of patients.

Fever was observed in all patients. There was no
significant difference in the level of fever between different
age groups (P > 0.05). In children vaccinated with at least
one dose of measles vaccine, the body temperature was
39.310.6 °C (37.5t040.0°C), the duration of the fever was
6.6 £ 1.74 days (1 to 10 days). In unvaccinated patients,
respectively, the body temperature was 39.3 £ 0.55 °C (38.0
to 40.5 °C), duration was 7.5 + 1.92 days (4 to 13 days) —
significantly longer (P = 0.018). Compared to 2005-2006,
the mean duration of fever significantly increased in children
undergoing treatment in 2017-2018 (Table 2).

The average duration of the prodromal period in
patients with measles in 2017-2018 was significantly shorter
compared to 2005-2006 data (Table 2). We observed a
decrease in the duration of this period in all age groups.
Moreover, we did not find a significant relationship between
the duration of the prodromal period and age: among all
patients (20052006 and 2017-2018), the mean duration
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Fig. 2. Leukocyte count
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in children in the first year of life was 3.1 + 1.55 days (1 to
6 days), 1-2 years old: 3.4 + 1.62 days (1 to 7 days), 2-5
years old: 3.3 £ 1.30 days (1 to 6 days), 6-12 years old:
3.1+ 1.56 (P > 0.05). Among unvaccinated individuals,
the prodromal period lasted 3.2 + 1.47 days (1 to 8 days)
and was significantly longer than that in patients vaccinated
with minimum one single administration of measles vaccine:
2.4 +1.31 days (1 to 6 days) (P = 0.004).

Rush was present in all patients. In all cases, the rush
was maculopapular with a tendency to fuse. In 97.0 % of
patients, there was a progression of rash with characteristic
distribution from the head to the distal parts of limbs. In
all patients, the spread of rash lasted 2-3 days. The rash
was present on the skin for an average of 5.55 days (3 to
12 days). In comparison with 2005-2006, the duration of
rash was significantly longer in 2017-2018. The duration of
rash did not significantly depend on the vaccination status
and was 5.63 + 1.73 days (3 to 12 days) in unvaccinated
patients and 5.30 + 1.30 days (3 to 10 days) in vaccinated
patients (at least one vaccine) (P > 0.05). At the same time,
according to the results of our observation, the duration of
rash depended on the child’s age. In children in the first year
of life, the duration of rash was 4.96 + 1.29 days, in 1-2
year-old patients: 6.09 + 2.11 days, in 2-5 year-old patients:
5.60 + 1.29 days, in 6-11 year-old patients: 6.02 + 1.78 days,
in patients over 12 years old: 5.13 + 1.44 days (P = 0.0058).

The count of peripheral blood leukocytes in patients in
2017-2018 ranged from 2.1t0 32.2 G/L. In 96.3 % of patients
in the first study, there was a shift of neutrophils towards
their young forms. The percentage of stab neutrophils in
the first study on the first day of hospitalization ranged from
110 37 % (15.2 £ 7.42 %). Leukocyte count depending on
the day of examination is shown in Fig. 2. A decrease in
the number of leukocytes was observed predominantly
during days 4-6 of the disease. An elevated leukocytes
count (more than 9 G/L) was typical in the interval from
days 6 to 13 from the onset of the disease.

Leukopenia, one of the most common laboratory
symptoms of measles, was observed in almost every fifth

Zaporozhye medical journal. Volume 21. No. 6, November — December 2019

patientin both 2005-2006 and 2017-2018. Overall, among
patients examined in 2017-2018, leukopenia (leukocyte
count <4 G/L) was observed in 38 patients. Leukopenia
was recorded in patients from 2 to 12 days from the onset
of the disease (5.6 + 1.72 days). Leukopenia was recorded
in patients of all age groups from 11 months to 17 years
11 months old (8.8 + 5.01 years). There was no significant
difference depending on vaccination status.

In 22.2 % of patients in 2005-2006 and in 14.3 %
of patients in 2017-2018, the course of the disease was
complicated (Table 2). The incidence among children in
the first year of life was 16.7 %, in the age group from 1
to 2 years old: 23.1 %, in 2-5-year old patients: 17.8 %, in
6-11-year old patients: 11.3 %, in patients over 12 years old:
21.3 % (frequency depending on age was not significant).
The incidence of complications was 18.1 % among
unvaccinated patients and 15.7 % among vaccinated ones
(atleast 1 vaccine), OD = 1.09 (0.51-2.34). Table 3 presents
the spectrum and frequency of individual complications.

Bronchitis was observed in 8 children, of whom 3
patients were of the first year of life, 2 patients of 2 to 5
years old, 2 patients of 6 to 11 years old and 1 patient over
12 years old.

Pneumonia complicated the course of measles in
seven patients. In all cases, this was a secondary bacterial
complication. The durations of pneumonia were within
4-6 days (median — 6 days). In all cases, pneumonia
was confirmed radiologically. One patient had pneumonia
complicated by pleuritis. Three children had pneumonia
accompanied by respiratory insufficiency and the use
of supportive oxygen therapy was required. Bacterial
complications from ENT organs occurred in 11 patients.
Among them, there were six cases of sinusitis and five
cases of otitis media. All cases were registered among
children over 6 years old. The frequency of respiratory
organ complications in 2018 did not differ significantly from
the data for 2006.

Gingivostomatitis was observed in six patients of early
age (under 2 years old) in 2005-2006. In 2017-2018, such
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Table 3. Features of complications in patients with measles

Complications 2005-2006 2017-2018
(n=90) (n =140)

Bronchitis
Hepatitis

Retinal dystrophy
Diarrhea
Respiratory failure
Encephalitis
Cardiomyopathy
Otitis

Pneumonia
Sinusitis
Stomatitis

Febrile seizures
Total

5/5.56 % 3/12.14 % ID
0 2/1.43 % ID
11111 % 0 ID
414.44 % 0 0.023
0 3/12.14 % ID
0 2/1.43 % D
0 10.71 % ID
1111 % 4/2.86 % ID
414.44 % 42.86 % ID
1111 % 5/3.57 % ID
6/6.67 % 0 0.003
1111 % 0 D
22124,44 % 23/15,71 % ID

Hepatitis: increase in ALT > 2N. ID: insignificant difference (P > 0.05).
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cases were not observed among studied patients. Among
patients of 2005-2006, manifestations of gastroenteritis
were observed in four cases.

In 2018, we observed two patients with CNS damage.
Among them, a girl of 5.5 years old, unvaccinated
against measles, whose disease started suddenly with
a temperature rise to febrile values, the appearance of
catarrhal phenomena. On the 3rd day of the disease, a
maculopapular rash appeared on the face that spread
throughout the body during the next 24 hours. On
the 5th day, the general condition of the child worsened,
she became sleepy, refused to eat, could not rise from
the bed without help, pain in the legs and back appeared,
while the rash on the skin at that time disappeared. On
the 6th day of the disease, during the examination, an
impairment of consciousness was recorded (score 13
based on the Glasgow Coma Scale, E4V4M5); the physical
examination showed positive meningeal symptoms (rigor
of the occipital muscles, Kernig's and Brudzinski's signs),
symptoms of spinal nerve roots tension (Neri’s sign). The
child was not accessible for the productive contact. The face
was symmetrical. The bulbar group of the cranial nerves
was not impaired. Pupils D = S, moderately expanded,
photoreaction was preserved, conjugate. General
muscular hypotonia. Abdominal reflexes were absent.
There were no seizures and vomit. Body temperature was
36.4-36.6. Microcirculation was not affected. Breathing was
spontaneous, effective, biomechanics was not impaired,
with the support of humidified oxygen through a face mask.
Heart rate was 58-86/min, blood pressure was 103/41—
83/48 mmHg. Peristalsis was preserved. There was no
self-defecation. Diuresis was sufficient at 3 ml/kg/hr. During
the next 3 days, the state of consciousness deteriorated.
At day 8 of the disease, a result of measles-specific
IgM study was obtained. On the day 9 of the disease,
the level of consciousness was 9 based on the Glasgow
Coma Scale (E4V1M4), bradycardia increased to 44/min,
there was a decrease in blood pressure to 65/40 mmHg.
Cerebrospinal fluid analysis revealed slight lymphocytic
pleocytosis, while a MRI study showed scattered focal
changes. From the 10" day of the disease, there was a
gradual improvement of the child’s condition. Restoration of
consciousness was observed on day 12. During discharge
from the hospital on the 18" day of the disease, the child had

minor manifestations persisted in the form of a decrease in
muscular strength in the limbs, increased fatigue.

Another child, an 11-year-old girl, was hospitalized to
the KCCH with an impairment of consciousness (score
9 according to the Glasgow Coma Scale, E4V1M4).
No impairments of the cranial nerves were observed.
Abdominal reflexes were not activated. Muscle tone
was lowered. Breathing was spontaneous, effective.
Hemodynamics was stable. The disease history showed
that the child suffered from measles at the age of 9 months
old. 1.5 years ago, the girl suddenly began having her
motor function impaired in the form of spontaneous tremor
of hands, inclination of her head to the right, episodes
of involuntary falls up to 30 times a day. Subsequently,
there were periods of deterioration and improvement of
her neurological status. Four days before hospitalization
in our clinic, the child became sleepier, the intensity of
myoclonus and hallucinatory reactions increased. On
the day of hospitalization, the child had consciousness
impaired to the level of a sopor (score 9 according to
the Glasgow Coma Scale, E4V1M4), and lymphocytic
pleocytosis was detected in the cerebrospinal fluid. MRI
of the brain showed signs of periventricular leukoaraiosis.
The results of the cerebrospinal fluid test for the markers
of toxoplasmosis, CMV, EBV, VZV, HSV1/2, HHV 6-7
(PCR) were negative, but a high titer of IgG antibody to
measles virus was detected. The child received empirical
antiviral therapy (acyclovir), immunomodulatory therapy
(corticosteroids, intravenous immunoglobulin), supportive
and symptomatic agents. However, despite the treatment,
the condition of the child progressively deteriorated with
the gradual development of multiple organ failure. On
the day 18 of inpatient treatment, the patient had a cardiac
arrest associated with increased cardiac insufficiency and
the development of DIC-syndrome, and death of the patient
was recorded.

Manifestations of liver damage were observed in
two patients in 2017-2018. They showed an increase in
transaminases, including an increase in ALT of more than
two normal values. There were no clinical manifestations
of hepatic dysfunction in these patients. In both cases, a
spontaneous normalization of the ALT level was observed,
the duration of hypertransferasemia did not exceed 10 days.

Concomitant pathology in patients with measles was
found to be practically identical in 2006 and 2018 (Table
2). We took into account both the premorbid condition
and the cases of acute diseases that developed during
the stay of patients with measles in the hospital and were
not associated with the underlying disease by causative
relationships. Concomitant pathology was represented by
a broad spectrum of chronic and acute diseases, among
which allergic dermatitis was most common (5 cases),
congenital heart disease (3 cases), chicken pox (3 cases),
deficiency anemia (3 cases), ascariasis (2 cases), bronchial
asthma (2 cases). Among other rare cases, patients with
HIV infection, epilepsy, hemophilia, diabetes mellitus,
rheumatoid arthritis, and urinary tract infections should be
noted. We found that the presence of concomitant pathology
was associated with a higher frequency of complications.
On the background of concomitant pathology, the incidence
of complications was 34.4 %, and in children without
concomitant pathology — 15.7 % (P = 0.006, Xi? test).
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Discussion

The measles incidence depends on many factors, among
which the level of coverage by prophylactic vaccination
is the key. After the introduction of planned measles
vaccination in Ukraine in 1966-1967 and revaccination
in 1986, the incidence rate decreased significantly,
the proportion of children in the structure of patients
decreased and inter-epidemic intervals increased to 5-6
years. However, after 2008, the coverage rate for measles
vaccination in Ukraine declined to less than 95 %, reaching
a minimum in 2017-2018. In particular, according to
WHO, the first dose of measles vaccine in 2017-2018
was received by 42 % of children, while the second dose
of the vaccine was received by only 31 % of children
[3]. The results of this study indicate that the majority of
patients were unvaccinated individuals, and, accordingly,
the cause of epidemic surge is a decrease in the coverage
by scheduled vaccination.

The hospitalization of children with measles infection
and the duration of stay in a hospital is usually conditioned
both by clinical and epidemiological indications. We did
not see any significant changes in the length of hospital
stay between patients in 2005-2006 and 2017-2018.
Also, the observation showed that the duration of inpatient
treatment did not significantly depend on the age of patients
and their vaccination status. The only factor that had a
reliable connection with the extension of the time of inpatient
treatment was a complicated course of measles. Our results
regarding this indicator do not differ significantly from
the data of other studies. In particular, 13 years agoin China,
Lee K-Y. who analyzed the data of three epidemic outbreaks
during 1989-2001 (a total of 520 patients) reported
the duration of inpatient treatment ranged from 5.7 to 6.4
days. In another his study, a relationship between clinical
features of measles was studied, in particular the duration
of inpatient treatment, the age of patients. According to
the results, the mean stay in a hospital lasted from 5.1 to
6.0 days and did not depend on the age of children.

The fever has been selected as a clinical criterion for
infection, since it can be objectified and generally reflects
the duration of the acute period of an infectious disease. The
results of our observation demonstrated some regularities
of this symptom. In particular, according to our data,
the duration of fever in vaccinated patients was significantly
shorter than that in unvaccinated ones. In addition, we noted
that the duration of the fever in patients with measles in
2018 has increased significantly compared to 2006. These
changes were not related to changes in age structure,
complications development and percentage of vaccinated
people. In our opinion, this tendency may be due to changes
in the etiological pattern, in particular the circulation of non-
traditional genotypic variants of the virus for this territory.

Other interesting features of the clinic of measles in
2017-2018, compared to the previous epidemic period,
were a relative reduction in the prodromal period and
prolonged duration of rash. In particular, a reduction in
the duration of the prodromal period was observed in all
age groups of patients. This tendency could be even more
pronounced, because the proportion of unvaccinated
children, who, according to our data, are characterized by
a longer prodromal period, has increased in the structure
of patients since 2017-2018.
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As for the duration of rash, we have established that it
depended on the age of patients. According to the results
of our observation, it was relatively shorter in children in
the first year of life and in patients over 12 years old. Taking
into account that the proportion of children of the first year
of life in the structure of patients relatively decreased and
the number of children from 2 to 11 years increased, it is
reasonable to assume that the lengthening of rash duration
may be related, in particular, to the change in the age
structure of patients.

An important pathogenetic feature of measles is
suppression of the immune system. It is associated
with the development of secondary complications and
the severity of the course of the disease. Although
the mechanism of immune suppression has not been fully
understood yet, the leading links include the impairment
of lymphocyte proliferation, suppression of hemopoiesis,
damage of immunological memory and the destruction of
the epithelial barrier [4-7]. Leukopenia, the most known
manifestation of immune suppression, correlates with
the time of appearance and severity of viremia [5]. According
to our observation, leukopenia was observed in more than
22 % of patients. More often, the decrease in the number of
leukocytes was recorded 4-6 days of the disease.

The immunosuppressive effect of measles virus is
directly related to the development of complications. The
most important and frequent complications of measles is
pneumonia, the frequency of which according to various
studies varies from 14 % to 66 % [8,9]. Among our patients,
pneumonia was also a relatively frequent complication, but
its frequency did not exceed 4.5 %. This is probably due to
broader indications for hospitalization in our clinic, which
do not restrict the stay of patients with non-severe forms of
the disease in the inpatient facility. In particular, in the city of
Kyiv, more than 70 % of measles patients were hospitalized
during the epidemic outbreak of 2018.

Impairments of the nervous system are among
the most severe complications in measles [10]. Their
development is possible due to direct damage by
the virus, immune-mediated damage (post-infection
encephalitis) as well as in the form of subacute sclerosing
panencephalitis [11]. Among our patients, we observed a
case of postinfectious meningoencephalitis and subacute
sclerosing panencephalitis. The second one is generally
more difficult for correct diagnosis due to a very long period
between primary disease (measles) and its neurological
complication [12].

Common complications of measles are also considered
to be liver damage. The manifestations of this complication
may vary from subclinical change in laboratory parameters
to manifestations of fulminant hepatitis (especially in infants
[13]). According to published studies, hepatitis and liver
dysfunction are more common in children over 15 years
old and in adults. The frequency of this complication
can reach as much as 80 % [11-14]. In our observation,
manifestations of hepatitis were recorded in two patients.
Both belonged to the age group of older children (15 and
17 years old). In both cases, liver changes were limited to
an increase in transaminases and were not accompanied
by clinical symptoms.

A classic complication of measles is thought to be
diarrhea. Previous studies indicate that the frequency of this
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complication in patients with measles varies according to
some data but can be very serious [12-15]. We observed
the manifestations of gastroenteritis in four patients who
belonged to the category of early age children. All these
cases were recorded among patients during the epidemic
breakout of 2005-2006. No diarrhea was observed among
patients in 2017-2018.

Conclusions

1. During the current outbreak, school age children
and adolescents prevail in the age structure of ill children
hospitalized with measles.

2. Compared to 2005-2006, an increase in the duration
of fever, shortening of prodromal period and prolongation
of rash period are characteristic of the course of measles
in 2017-2018.

3. Changes in the clinical and epidemiological
features of the disease may be associated with changes in
the spectrum of circulating strains of measles virus.
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Visual organ injuries are still one of the main causes of blindness and occupational disability. Despite the good protection of
the eyeball by the bone walls of the orbit and adnexa oculi, its injuries are 5-10 % of the total number of all damages in peacetime
and about 20 % in wartime. Employees of the Department of Pharmaceutical Chemistry of Zaporizhzhia State Medical University
(ZSMU) together with the specialists of the SPA “Farmatron” under the supervision of professor |. A. Mazur synthesized a new
compound, called Angiolin.

The aim of the research is to study the anti-inflammatory, wound-healing, reparative activity of the Angiolin eye drops action during
a chemical burn of the cornea rabbits modeling.

Materials and methods. The pharmacological efficacy of the prepared Angiolin eye drops in concentrations: 0.5 %, 1.0 %, 1.5 %,
2.0 % and 2.5 % has been studied. All studies were carried out on 40 eyes of 20 Chinchilla breed rabbits of both sexes weighing
2.1-3.5kg. The chemical burn model was reproduced according to the Obenberger method using 10 % sodium hydroxide solution
(application of 8 mm blotting paper), exposure time 20 seconds, after preliminary installation anesthesia with 0.5 % Alcaine solution.

Results. Based on experimental data, it can be noted that Angiolin eye drops in concentrations: 1.0 %, 1.5 %, 2.0 %, 2.5 % show almost
the same pharmacological activity, and 1 % Angiolin eye drops were the most effective, that gives us the opportunity for further study.

Conclusions. Angiolin eye drops exhibit high anti-inflammatory, wound healing, reparative activity in the treatment of eye
burn. As a result of the study, it was found that 1 % of Angiolin eye drops turned out to be the most effective. The obtained
results are an experimental rationale for further study of 1 % Angiolin eye drops.

EkcnepuMeHTanbHe OLiHIOBaHHA cneuyudiuHoi aKTUBHOCTI HOBOI AiKapcbKoi ¢popMu
AHrioniH B ymoBax XimiuHoro oniky porisku

I. ®. BeneHiues, A. |. KyuepeHko, . A. Ma3yp, P. P. AkonsiH, 0. B. XpomuaboBa, . B. MaBatok

[OLKOMKEHHS OpraHy 30py 3anMLLIAOTLCA OOHIEID 3 OCHOBHWX MPWUYMH CRINOTK Ta NPOdeciiHoi iHBanigHoCTI. Hessaxatoun Ha
3axXMLLEHICTb O4HOTO AbMyKa KiICTKOBUMM CTiHKamm opbiTi Ta npuaatkamu oka, Aoro NOLUKOMKEHHS cTaHoBNsATL 5-10 % Big 3a-
ranbHoi KirbKoCTi BCiX TPaBM Y MUpHUIA vac i Maiike 20 % y BoeHHWIA. CriBpobiTHUKK kadeapu hapMaLeBTUYHOT XiMii 3anopisb-
KOro epxaBHOro meanyHoro yHisepcutety (30MY) cninbHo 3 daxiBusamu HBO «PapmatpoH» nig kepiBHULTBOM npodecopa
I. A. Ma3ypa cuHTe3yBanu HOBY CoryKy, LU0 OTpUMana Ha3sy AHFIOMiH.

MeTa poboTu — focnimKkeHHs NpoTM3ananbHoi, paHo3aroBarbHoI, penapaTuBHOI Aii 04HKX Kpanenb AHioNiH nig yac mogento-
BaHHS XiMi4YHOrO OniKy POriBKW O4el KPOMMKIB.

Marepianu Ta meTogu. Buunnu hapmakonoriyHy epekTUBHICTb NPUTOTOBaHUX O4HMX Kpanenb AHrioniH y koHueHTpauisx 0,5 %,
1%, 1,5%,2,0% 2,5 %. Yci nocnimkeHHst BukoHanu Ha 40 ovax 20 Kponwvkie nopoay WuHWuna 06ox cratei macoto 2,1-3,5 kr.
Mopenb ximiyHoro oniky BinTBopeHa 3a metofom ObeHbeprepa 3a gonomoroto 10 % po3ynHy HaTpito rigpokenay (annikaLlieto 8 Mm
kona hinkTpyBanbHoOro nanepy), Hac excnouwii — 20 cekyHz nicns nonepeaHbLOoi iHcTansAuinHoi aHecTesii 0,5 % po3unHoM arnkaiqa.

PesyniraTi. Brxoasum 3 ekcnepumerTanbHuX 4aHuX, 04Hi kpanni AHrioniH y koHueHTpauisx 1,0 %, 1,5 %, 2,0 %, 2,5 % sussnsiots
Maiixe ofHaKoBY hapMaKornorivyHy akTUBHICTb, @ HanbinbLL eekTBHUMU BUSIBUNUCS 1 % O4Hi Kpanmi AHFioniH, Lo 3yMOBIOE
NEepPCNeKTUBHICTb NPOAOBXKEHHS iX BUBYEHHS.

BucHoBku. OuHi kpanni AHrioniH BUSIBNSOTb BUCOKY NpOTM3anarbHy, paHo3arolBarbHy, penapaTyBHy akTUBHICTb nig Yac
nikyBaHHS OMIKiB 0Yel. Y pesynbrati JOCMIMKEHb BCTAHOBUMN, IO Hanbinbw edekTnBHUMK BusBunncs 1 % odHi kpanni
AHrioniH. Pesynstati € ekcnepuMeHTanbHUM 06r'pyHTYBaHHSAM 4arbLlioro BUBYEHHS 1 % OYHMX Kpanenb AHFioniH.

JkcnepuMeHTaAbHaA OLEeHKa cneuuMduueckon akTHBHOCTU HOBOM AeKapCTBEHHOW GOpMbI
AHIMOAMH B YCAOBUAX XMMUUECKOTO 0XKOra POroBuULibl

WN. ®. BeneHunues, A. U. Kyuepehnko, U. A. Masyp, P. P. AkonsH, O. B. XpombInéBa, U. B. MaBatok

[MoBpexaeHns opraHa 3peHnsi 0CTalTCs OAHON U3 OCHOBHBIX NPUYMH CNENOTbI 1 MPOGECCHOHANBHON MHBANWAHOCTY. HecmoTpst
Ha XOPOLLYHO 3aLLMLLEHHOCTb F11a3HOr0 S6M0Ka KOCTHBIMW CTEHKaMV OpOUTBI 1 NPUAATKaMU r1asa, ero NOBPEXAEHNS COCTaBNAT
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5-10 % oT 0bLLero konmyecTBa BCEX TPaBM B MUpHOE Bpemsi 1 okoro 20 % B BoeHHOe. COTpyAHWKM kadheapbl hapMaLeBTUHECKON
XvMUK 3anopOXKCKOro rocyaapCTBEHHOrO MeauLmHeKoro yHuBepcuteta (3MMY) coBmecTHo co cneupanuctamu HIO «dapmatpoHy
noa pykoBoACTBOM npocheccopa W. A. Masypa crHTe3npoBanu HoBOe COeAUHEHe, MOMyYMBLLEE HA3BaHWE AHIUOMMH.

Lenb paGOTbI — U3y4nTb NPOTUBOBOCNANNUTENBHOE, PaHO3aXMBNAKLEee, penapatupHoe [ENCTBME rMasHbIX Kanenb AHIMOMNUH
npu moAenupoBaHumM XMMNM4eCcKoro 0xora porosuLbl rnas KPosnKkoB.

Marepuanel n metoabl. M3yunnn dapmakonornyeckyto achekTMBHOCTb NPUrOTOBMEHHBIX MMa3HbIX kanefb AHMMOMUH B KOH-
ueHTpauwmsx 0,5 %, 1,0 %, 1,5 %, 2,0 % v 2,5 %. Bce uccnenosanus BeinonHeHs! Ha 40 rmasax 20 KponvKoB NOpoab! LUMHLLMAMA
obownx nonos maccon 2,1-3,5 k. Mogenb xummndyeckoro oxora BocrpoussedeHa no merogy ObeHbeprepa npu nomoww 10 %
pacTBopa HaTpusi ruapokcuaa (annnukauven 8 MM kpyra counsTpoBanbHoi Bymaru), Bpemst akcnosuummn — 20 cekyHz nocne
npeaBapuTENbHON MHCTaNNALMOHHO aHecTeaun 0,5 % pacTBOpoM ankauHa.

Pesynbrarhbl. Micxons 13 akcneprMeHTanbHbIX JaHHbIX, FMasHble kannnm AHrMonuH B koHueHTpauusx 1,0 %, 1,5 %, 2,0 %, 2,5 %
MPOSBNSHOT NPAKTUYECKM OAMHAKOBYO (hapMaKOMOrM4eckyto akTUBHOCTb, a Hambonee ahdekTBHbIMK oka3anich 1 % rnasHble
Kanmm AHIMOMNMH, Y4To 0BYCNOBNMBAET NEPCMEKTUBHOCTbL UX AANbHENLIENO U3YYeHUS.

BbiBogbl. [MasHble kannm AHMMOMNUH NPOSIBIISIOT BbICOKY!O NMPOTUBOBOCNANUTENbLHYI0, PAHO3AXMBISIOLLYIO, penapaTuBHYo
aKTUBHOCTb MpW NEYEHUM 0XXOTOB IMas. B pesynbrare nccnenoBaHuii yctaHoBMm, YTo Hanbonee achpekTMBHLIMI Oka3anuch
1 % rnasHble Kanmu AHMMonuH. PesynbtaTbl SBMSIOTCS 3KCNepUMeHTanbHbIM 060CHOBaHWEM AJ1S AanbHEALIEro U3y4YeHns

1 % rnasHbIX Kanenb AHTMOMUH.

Visual organ injuries are still one of the main causes of
blindness and occupational disability. Despite the good
protection of the eyeball by the bone walls of the orbit and
adnexa oculi, its injuries are 5-10 % of the total number of
alldamages in peacetime and about 20 % in wartime [4,6,7].

Nearly 20 % of the entire eye pathology is injuries;
they are the cause of unilateral blindness in 50 % of cases,
bilateral — 20 %. Eye injuries are observed mainly in people
of the most working age (84.6 % at 20-30 years old) and
often lead to restriction or total loss of working ability, and
the state suffers significant economic damage — in almost
half of cases, victims are released from work for at least
37 days. Visual organ injuries are divided into mechanical
(damages) and burns.

Injuries, inturn, are divided into contusions and wounds.
Contusions are inflicted by blunt objects (fist, snowball, clod
of earth, stone, etc.), and wounds — by sharp, prickly, or
cutting objects (knife, scissors, needle, nail, etc.). Contu-
sions predominantly cause damage to all parts of the visual
organs, but they are conventionally divided into adnexa
oculi contusions and eyeball contusions. Wounds are also
divided into adnexa oculi wounds and eyeball wounds.
Eyeball wounds, in turn, are divided into penetrating and
nonpenetrating. Penetrating eyeball wounds can be without
and with the intraocular foreign bodies [5].

Among all visual organ injuries, eye burns are one of
the most serious clinical and social problems and are se-
cond in severity after penetrating wounds in the structure
of visual organ injuries and are recorded in 20.0-42.2 % of
cases. The main component of the adult population with
this pathology (up to 70 %) is a person of working age,
at the age of 1945 years (63 %), mostly male (78 %). In
connection with the crime situation that has been crea-
ted, as well as the ATO in the South-East of the country,
the number of visual organ injuries has sharply increased,
among which contusion and burn injury came out on top
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and are noted in 50-64 % of cases. Chemical eye burns
are one of the most severe types of visual organ injuries,
both in the nature of changes in the tissues and in the out-
come. The pathological mechanism of burn disease and its
consequences is multifactorial. According to the literature
data, corneal epithelium membranes are destroyed by
chemical burns; its architectonics, chemical property, all
types of metabolism are disturbed; the systemic changes
also occur in the body (kidney failure, liver dysfunction,
dyspancreatism). In addition, burn injury creates favorable
conditions for the development of a secondary infection,
which increases intoxication and aggravates the burn [3].

For many years, the studies have been conducted on
the conservative treatment of hemorrhage in various parts
of the eye, searching for the most effective and safe drugs,
studying the methods and doses of their use, improving
the regimen of resolution therapy [5].

In the early 90s of the last century, free-radical links of
oxidative stress drew the attention of pharmacologists and
clinicians as a target of drug treatment of eye contusional
injuries. Hyperproduction of the reactive oxygen species
and NO neurochemical reactions (transmitter autocoido-
sis) and IL-1b-induced iNO Shyperexpression leads to
oxidative modification of receptor protein structures, ion
channels, cell membranes of the visual analyzer, impaired
photochemical reactions, suppression of nerve impulses
generation and conduction, reduced vision, and blindness.
As a rule, such disorders occur against the background
of deprivation of the expression of the antioxidant system
that control photochemical reactions in the retina. Thus,
a decrease in the expression of Se-GPR mRNA and its
activity was detected in patients with contusional lesions of
the eye membranes. At this time, emoxipin, mexidol, thiotri-
azoline, cysteine, succinic acid salts, etc., became widely
used as water-soluble antioxidants in ophthalmic practice.
However, the effectiveness of antioxidants does not always

Fig. 1. The structural formula of Angiolin
((S)-2,6-diaminohexanoic acid 3-methyl-1,2,4-
triazolyl-5-thioacetate).
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2
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meet the requirements of ophthalmologists, because their
mechanism of action does not affect the initial and primary
stages of the molecular-biochemical cascade of damage to
the eye membranes during contusion [1,2].

In relation to revolutionary discoveries in neurobiology,
neurochemistry, and neurophysiology and the disclosure of
the role of glutamate excitotoxicity, neuroapoptosis trigger
mechanisms, molecular factors of endogenous neuroprotec-
tion, the question of including of neuroprotectors in the com-
plex therapy of contusional injuries of the eye was recently
discussed. The main direction of neuroprotection in case
of eye injury is the reduction of excitotoxicity (magnesium
ions and glycine), energy deficiency (succinic acid salts,
thiotriazoline), ROS/NO-dependent mechanisms of neu-
rodestruction (thiotriazoline, mexidol, ergotein, emoxipin,
glutathione, cysteine). The drugs that inhibit neuroapoptosis
(recombinant drugs of the anti-apoptic protein bcl-2) are
of some interest. In addition, the promising use of the fol-
lowing drugs is considered: modulators of endogenous
neuroprotection, in particular regulators of the expression
of the heat shock protein 70 kDa -HSP70 (selective modula-
tors of estrogen receptors, intermediates of the glutathione
system — selenase, glutaredoxin, glutathione, melatonin). In
this regard, special attention is attracted by the new original
drug — Angiolin [1,9].

The employees of the Department of Pharmaceutical
Chemistry of Zaporizhzhia State Medical University (ZSMU)
together with the specialists of the SPA “Farmatron” under
the supervision of professor I. A. Mazur synthesized a new
compound, called Angiolin.

Therefore, it is advisable to expand the range of do-
mestic medicines, namely, eye drops with wound healing,
reparative, anti-inflammatory, and local anesthetic actions,
in order to improve the therapeutic effect and cost-effec-
tiveness of treatment.

The aim

The aim of the research is to study the anti-inflammatory,
wound-healing, reparative activity of the Angiolin eye
drops action during a chemical burn of the cornea rabbits
modeling.

Materials and methods

In the course of work in the Drug Standardization and
Formulation Laboratory of the Department of Pharmaceu-
tical Chemistry, ZSMU, Angiolin eye drops were made in
the following concentrations: 0.5 %, 1.0 %, 1.5 %, 2.0 %
and 2.5 % (used series: Angiolin, experimental series 9,

Table 1. The clinical status of the rabbits’ eyes on the 14th day after the burn injury and treatment with Angiolin eye drops (in points)

Animal groups Photophobia Blepharospasm Corneal defect, mm
0 0 0 -

Intact (n = 5) 0
Burn (control) (n = 5) 3 3
Angiolin, 0,5 % (n = 5) 120+ 0.44 1
Angiolin, 1% (n = 5) 1 1
Angiolin, 1.5 % (n = 5) 1 1
Angiolin, 2.0 % (n = 5) 1 1
Angiolin, 2.5 % (n = 5) 1 1

Original research

produced by the State Enterprise “Chemical Reagents
Plant” of the Scientific and Technical Complex “Institute
of Single Crystals” of the National Academy of Sciences
of Ukraine) [8,9].

We have studied the pharmacological efficacy of
the prepared Angiolin eye drops in concentrations: 0.5 %,
1.0 %, 1.5 %, 2.0 % and 2.5 %.

All studies were carried out on 40 eyes of 20 Chin-
chilla breed rabbits of both sexes weighing 2.1-3.5 kg.
The chemical burn model was reproduced according to
the Obenberger method using 10 % sodium hydroxide
solution (application of 8 mm blotting paper), exposure
time 20 seconds, after preliminary installation anesthesia
with 0.5 % Alcaine solution. From the first day, rabbits have
administrated 0,1 ml of eye drops 3 times a day for 14
days into the conjunctiva. 0.5 %, 1.0 %, 1.5 %, 2.0 % and
2.5 % Angiolin drops were used. The rabbits of the control
group were administrated with the same volume of saline.
There were 5 rabbits in each group. From the first day of
the experiment, an ophthalmoscopic examination of animals
was made. We have also determined the signs of corneal
syndrome — (lacrimation, photophobia, pain during villus
irritation, blepharospasm), as well as chemosis, areas of
ischemia and superficial necrosis of the conjunctiva, dila-
tion of blood vessels and limb edema in points, which are
assigned depending on the severity of edema, hyperemia,
erosion: 0 points — the sign is absent, 1 point — the sign
is expressed slightly, 2 points — the sign is expressed
moderately, 3 points — the sign is expressed strongly. Cor-
neal defects were measured quantitatively (diameter using
caliper).

The study results were processed using the statistical
package of the licensed program Statistica® for Windows
6.0 (StatSoft Inc., No. AXXR712D833214FAN5), as well as
SPSS 16.0, and Microsoft Excel 2003. Separate statistical
procedures and algorithms are implemented as specially
written macros in the corresponding programs. For all types
of analysis, the differences were considered statistically
significant at P < 0.05.

Results

In groups of animals treated with Angiolin, on the 2nd day
of treatment, the cornea was available for inspection. The
reduction of the epithelium defect in the form of a circle
to 3.35 mm and 2.11 mm by the end of the 14th day was
determined. It is worth noting that in groups of animals that
received 1.0 %, 1.5 %, 2.0 % and 2.5 % Angiolin eye drops,
epithelization proceeded faster, with its full completion on
the 8-11 days.

3 3
1.80+£0.44 1.80 £ 0.44
1 1

1 1
1 1
1 1

0 points: no sign, 1 point: expressed slightly sign, 2 points: moderately expressed sign, 3 points: strongly expressed sign;*: P < 0.05 in relation to control.
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Ole r’MMHaAbHblEe UCCAEAOBAHNA

Thus, it can be noted that eye drops containing Angiolin
as an active ingredient exhibit a high anti-inflammatory,
wound-healing, reparative activity in the treatment of eye bums.

In addition, based on experimental data (Table 1), it can
be noted that Angiolin eye drops in concentrations: 1.0 %,
1.5%, 2.0 %, 2.5 % show almost the same pharmacological
activity, and the most effective were 1 % Angiolin eye drops,
that gives us the opportunity to conduct further study. The
mechanism of therapeutic action of Angiolin eye drops is
associated with its chemical structure. Thus, the L-lysine
residue is also metabolized into pipecolic acid, which
enhances the affinity of the GABA-benzodiazepin receptor
complex. This effect of lysine is especially important in con-
ditions of glutamate “excitotoxicity”, which occurs in hypoxia
and leads to an increase in intracellular Ca?* concentration,
activation of NO synthase, intensive formation of NO and
peroxynitrite (ONOO"), which is the immediate cause of
cell death. By enhancing the affinity of GABA receptors,
pipecolic acid reduces the hyperexcitability of glutamate
receptors, the release of exciting amino acids (glutamate
and aspartate) and, thereby, neutralizing manifestations of
glutamate “excitotoxicity” [10].

Another important effect of L-lysine is its ability to
replace arginine in nitric oxide synthesis reactions, which
also leads to a decrease in the manifestations of nitrosative
stress in the nervous tissue in hypoxia [11].

Discussion

The significant antioxidant activity of Angiolin is due to
the presence of a thiol group in its structure. Thereby
the drug has pronounced reparative properties and the abili-
ty to receive electrons from various reactive oxygen species.
In this case, sulfur in the thiol groups passes from bi- to
the tetravalent state. Proceeding from the above, Angiolin
can be attributed to the group of antioxidants, which are
the “traps” of free radicals. This group of medicines converts
oxygen free radicals to an inactive state, promotes reacti-
vation of antioxidant enzymes, and contributes to more ef-
ficient use of the non-enzymatic tocopherol antioxidant [12].

During course administration, Angiolin is known to in-
crease the concentration of HSP, protein in damaged nerve
tissue [13], which may be a key mechanism of its protective
action in corneal burns. HSP proteins are induced in the cells
of all living organisms in response to the action of numerous
stressors, such as heat shock, hypoxia, ischemia, metabolic
disorders, viral infection and pharmacological agents’ influ-
ence [10]. The genes of these proteins are activated not only
under stress, but also during the main processes of cellular
activity, proliferation, differentiation, and apoptosis. HSPs
take part in all vital processes of tissues and organs [14,15].

Thus, the creation of eye drops based on the original
drug Angiolin, which exhibits antioxidant, neuroprotective,
mitoprotective properties and is able to regulate HSP, ex-
pression, can optimize approaches to the complex treatment
of corneal chemical burn.

Conclusions

1. Angiolin eye drops exhibit high anti-inflammatory,
wound healing, reparative activity in the treatment of eye
burns.

2. As aresult of the study, it was found that 1 % of Angio-
lin eye drops turned out to be the most effective.

3. The obtained results are an experimental rationale
for further study of 1 % Angiolin eye drops.
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CyuacHe poBkinns 3abpyaHeHe KCeHOBIOTUKaMK, LLO 30aTHi BUKIMKATU PO3BUTOK NaTonoriYHnx npouecis. OayH i3 KceHoBIoTuKiB —
enixnoprigpuH (EMXT). Bnave upboro kceHobIoTMKa BUKIUKAE 3MiHW CTaHy Pi3HMX OpraHiB, 30Kpema OpraHiB TpaBHOI CUCTEMMU.
Hacnigkv gii ENXI™ Ha asaHapuatunany kuwky (OK) He gocnimkeHi.

MeTa po6oTun — gocnignti xapaktep 3MiH cTaHy BopcuH cnn3oBoi 060moHku (CO) K i MITOTUYHOI akTUBHOCTI KNiTUH eniTenito
CO [K 3a ymos tpusanoi aii EMXI, a Takox ouiHUTX MOXNMBICTb, DEKTUBHICTL BUKOPUCTAHHS EKCTPaKTY exiHaLei nypnypoBoi
i TioTpia3oniHy Ans KopekLji X 3MiH.

Marepianu Ta meToau. EkcnepumeHTanbHe JOCTIMKEHHS BUKOHANMW Ha camusx 6inux Lwypie. CdopmyBanm 6 ekcrnepymeHTanbHuX
rpyn. Micns 3aBepLueHHs 2-micsuHoro BBeneHHs EMXI, exkcTpakTy exiHavei nypnyposoi (EM) i Tiotpiasonity Ha 1, 7, 15, 30, 60
[00y 3 eKCriepuMeHTY BUBOAMIM NO 6 LLPIB i3 KOXHOI excnepumeHTansHoi rpynu. Bucoty BopenH CO [IK i MiTOTUYHY akTUBHICTD
kniTuH CO K ouiHtoBany 3a gonomoroto nabopatopHoro mikpockona cepii MC 100 dipmu Micros (AscTpis).

Pesynitatu. MNicns 3aBeplueHHs Tpuearnoro BeeaeHHs EMXI y mopdodyHkuioHanbHil opranisaii CO K wypis BinbysBanucs
3MiHK, LU0 NPOSIBNANMCS Y 3MEHLLEHHI BUCOTW BOPCYH | MITOTUYHOI akTUBHOCTI kniTuH enitenito CO K. 3 yacom BUpasHicTb 3MiH
3meHLuyBanacs. BeneHHs ekctpakTy ENN i BBeneHHs TioTpiadoniHy Luypam, siki He otpumysany EMXT, cynpoBomkyeTbes 30inb-
LUEHHSIM BMCOTW BOPCUH. Y pasi 3aCTOCyBaHHS TIOTPiasoniHy Liei edekT € TpuBanilwmm. 3actocyBaHHs ekcTpakTy Ell, a Takox
BUKOPWCTaHHA TIOTpia3oniHy nig yac iHransauin EMXI 3ameHLwye BUpasHiCTb | TPMBANICTb 3MEHLLEHHS BUCOTY BOPCYH | MITOTUYHOI
aKkTMBHOCTI KniTuH enitenito CO [K, W0 BUKIMKaHi Lieto XiMiYHOK peyOBMHOIO.

BucHoBku. Tpmsanuii Bnnue EMNXI™ cynpoBomkyeTbes HeratvBHMM 3MiHamuy ctay CO [K. TiotpiasoniH edpeKkTuBHiLLe, Hix
ekcTpakT EIM koperye Hacnigku HeraTueHoro Brnnusy EMXT.

CocToAHHe BOPCUH CAU3UCTON 060NOUKH ABeHaAI.I,aTMHepCTHOﬁ KHULLKHU KpbIC
B YCAOBUAX AEUCTBUA SMUXAOPruApuHa U MeAUKaMEeHTO3HbIX npenapaTtoB

A. C. CmupHoB, M. A. Mup3sebacos, C. H. CMupHoB

CoBpeMeHHas OKpyxarolas cpeaa 3arpsaHeHa KCeHOBMOTMKaMK, KOTOpble CNOCOOHb! BbI3BaTb PasBUTHE NATONOMMYECKMX
npoueccoB. OfHUM 13 KCEHOBMOTUKOB siBNseTcst anuxnopruapuH (MXI) BnnaHre aToro KCeHOOMOTUKA BbI3bIBAET UBMEHEHUS!
COCTOSIHWS Pa3niYHbIX OPraHoB, B TOM YMCIE OpraHoB NuLLEBapUTENbHON cucTembl. MocneacTsus aevicteus AMNXI Ha aBeHan-
LaT1nepcTHyro knwky (OK) He nccnegoBaHsl.

Llenb pa6oThl — N3y4nTb XapakTep M3MEHEHMIA COCTOSIHUS BOPCUH crinancTomn obomnouku (CO) K 1 MUTOTUYECKO aKTUBHOCTY
knetok anutenus CO K B ycnosusx gnutensHoro genctaus OMNXI, a Taioke oLEeHUTb BOIMOXHOCTb U 3h(DEKTUBHOCTb UCMOMb-
30BaHWs 3KCTpaKTa dXMHaLem nypnypHon (A1) v TMOTpUasonuHa ANns KOPPEKLMM STUX U3MEHEHWIA.

Matepuansi u MeToabl. QKCNepUMEHTarnbHOe UCCNeaoBaHMe BbIMOMHEHO Ha camuax 6enbix kpeic. Cdopmmposanm 6 akcne-
puMeHTanbHbIX rpynn. Mocne 3aBepLuenns 2-MmecsyHoro BeeaeHns OMMXT, akctpakTa 3l v TmoTpuasonuHa Ha 1, 7, 15, 30 1 60
CYTKVW W3 3KCMEPUMEHTA BbIBOAWIN MO 6 KPbIC U3 KaXKA0N JKCNepuMeHTanbHoi rpynnbl. Beicoty BopeuH CO [IK n MutoTdeckyto
aKTMBHOCTB kneTok anutenus CO K oueHnBanm ¢ nomoLto nabopatopHoro mukpockona cepun MC 100 dmpmbl Micros (AscTpus).

Pe3ynkratbl. Mocne okoHyaHus gnutensHoro BeeaeHust AMXI B MopchodyHKumoHanbHon opranmsaummn CO K kpeic npoucxoguni
M3MEHEHWS!, KOTOPbIE NPOSIBASNUCH B YMEHBLLEHUW BbICOTbI BOPCUH U MUTOTUYECKO akTUBHOCTM kneTok anutenus CO K. Co BpemeHem
CTeneHb 3MEHEHUI yMeHbLUanack. BeaeHue akctpakTa 3l v BBeAEHWE TMOTPUa3onuHa Kpbicam, koTopble He nomyyani SMNXT, conpo-
BOX[aroCh YBEMNMYEHNEM BbICOTbI BOPCYH. B cryyae npuMeHeHwst TMoTprasoniHa aToT aphekT sBnsietcs Gonee AnuTentHbIM. Mpume-
HeHue akcTpakTa I, a Takke MCMOoNb3oBaHe TUOTPUA3ONMHa BO BpeMs MHransLmi SMXI™ yMeHbLLAMO BbIPAXEHHOCTb U ANUTENBHOCTL
YMEHbLUEHNS BbICOTbI BODCUH 1 MUTOTUYECKON aKTUBHOCTY KkreTok anutenus CO [IK, BbI3BaHHON STM XMMUYECKUM BELLIECTBOM.

BbiBoabl. AnuTensHoe Bosaevicteue AMNXI conpoBoxaaeTcs HeraTMBHbIMMU U3MeHeHusiMmu cocTosiHus CO K. TuoTtpurasonuH
6onee agpchekTrBHO, Yem aKCTpakT O, KOPPEKTUPYET NOCNEACTBUS HeraTUBHOTO BnnsiHKS MXT.

The state of the duodenal villi in rats under epichlorohydrin and drugs influence
A. S. Smirnov, M. A. Mirzebasov, S. M. Smirnov

Introduction. The modern environment is polluted by xenobiotics which can cause the development of pathological processes.
One of xenobiotics is epichlorohydrin (ECH). The impact of this xenobiotic causes changes in the state of various organs, including
the organs of the digestive system. However, the effects of ECH on the duodenum have not been investigated.
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The aim of the study is to investigate the changes in the state of the duodenal villi in rats and changes in mitotic activity of mucous
epithelial cells under ECH influence as well as to evaluate a possibility and effectiveness of Echinacea purpurea (EP) extract and
thiotriazoline use for these changes correction.

Material and methods. An experimental study was performed on male white rats. Six experimental groups were created. Six rats
from each experimental group were removed from the experiment on the 1st, 7th, 15th, 30th, 60th days after the end of the two-
month administration of ECH, EP extract and thiotriazoline. The height of the villi of the duodenal mucosa and changes in mitotic
activity of mucous epithelial cells were estimated using a microscope of the MS 100 series of Micros (Austria).

Results. Morphofunctional organization of duodenal mucosa in rats was changed after the long-term introduction of ECH. The
height of villi and mitotic activity of mucous epithelial cells were reduced. Over time, the expressiveness of the changes diminished.
Introduction of EP extract and thiotriazoline administration to rats which did not receive ECH was accompanied by an increase
in the height of villi. In the case of thiotriazoline administration, this effect was longer. The use of EP extract as well as the use of
thiotriazoline during ECH inhalations reduced the severity and duration of the decrease in the height of villi and mitotic activity of
mucous epithelial cells caused by this chemical. The negative effects of ECH were corrected more effectivelly by thiotriazoline
than by EP extract.

Conclusions. Prolonged action of ECH is accompanied by negative changes in the state of duodenal mucosa. The negative

effects of ECH were corrected more effectivelly by thiotriazoline than by EP extract.

CyuacHe [oBKinns 3abpyaHeHe KceHobioTvKkaMm. BinbLuicTb
KCEeHOBIOTUKIB Mpu NOTPansIsHHI B OpraHiam BMMBalOTh
Ha CTaH XMTTEBO BaXMNMBKX NPOLECIB i 30aTHi BUKMMKATU
po3BMTOK NatonoriYHnx npouecis [4,12,19,22]. Lii haktopu
3yMOBIIOIOTb PO3BUTOK 3aXBOPOBAHD, HEraTUBHO BrNMBAK0-
4 Ha OpraHy Ta CYCTEMM OpraHiB OpraHiamy nioamHm [3,18].
MexaHi3amm fii kceHOGIOTVKIB pisHOMaHITHI Ta 3anexatb
Bif iXHboI npupoay [2,10,13,23]. OgHnM i3 kceHobioTuKIB,
3 SIKUM YaCTO KOHTAKTYeE NoauHa, — enixnoprigput (EMXI)
[6,17].

EMXr i matepianu, WO BMroTOBNSAKTLCS 3 WOT0 BU-
KOPWCTaHHSM, LUIMPOKO 3aCTOCOBYHOTb Y MPOMMCIIOBOCTI,
cinbcbkomy rocrnogapctsi, nobyTi. EMXI BukopucToBytoTh
nig Yac BUrOTOBMNEHHsI COPBEHTIB, KOTpi 3aCTOCOBYHOTH ANs
BUZANEHHS iOHIB KONbOPOBUX, BXKKYX | BnaropoaHunx meta-
B 3 MPOMMBHWX i CTIYHUX BOA, i3 TEXHOMOMYHUX PO3YMHIB
[35], npw BUrOTOBMEHHI r'yMOBWX CyMiLLei [38].

HeratvHuit Bnnue EMXI Ha opraHiam nos’azaHuii i3
110ro TOKCUYHUMU [29], KaHLLEPOreHHMM BNacTUBOCTAMM
[11], 3i 3gaTHICTIO BUKNMKATH PO3BUTOK OKCUAAHTHOTO CTpe-
cy [14], nopyLueHHs eHepreTyHoro obmiHy [28].

Pesynbrati 6araTbox eKCrnepuMeHTanbHUX i KMiHIYHUX
HayKOBMX JOCTIDKEHb CBiYaTh, LU0, NOTPanmsoymM B op-
raHiam, EMNXI HeraTMBHO BNNMBAE Ha CTaH Pi3HUX OpraHiB.
3okpema, 3a ymoB xpoHiyHoi aii EMXI™ nesHi 3miHn Bigby-
BaKTbCS B KICTKOBIl TKAHUHI, NOPYLUYIOTLCS MPOLIECH POCTY
HWKHBOI Wenenw [30]. Bigomo, wo Tpuani iHransuii EMXC
YNOBIMNbHIOKTb TEMMMU POCTY KyIbLUIOBOI, BEMMKOrOMINKOBOT
KiCTOK | TpETHOTO NonepekoBoro xpebus Ginux Lwypis [40].

XpoHiyHa pis EMXI cynpoBomKyeTbCH pO3BUTKOM
MopyLUeHb Y PEnpoAYKTUBHIUX OpraHax. Y cTaTeBo3pinmx
LLypiB YHacnigok iHransauiisoro snnuey EMXI npotdrom
60 aHiB y koHueHTpauii 10 Mr/mM® BUHUKaNMM 3MiHM eHpo-
KPWHHOTO CTaTycy, MopyLUYyBaBCs CliepMaToreHes, 30kpema
YTBOPEHHsi cnepmatug. Binbysanucs amiHu y CTpykTypi
nepeaMixypoBOi 3a1031 Ta CiM’'HUX MyXVpLiB, LLO Xapak-
Tepu3yBanucs MOCUNEHNM 3MYLLEHHAM KIiTUH eniTenito,
HasBHICTIO MeTannasii enitenito [27]. Jocnipxyoun it
EMXI Ha wypis, BUSBUAK FICTONATOMNONYHI NOPYLLEHHS B
eniguamMici Ta HasiBHICTb aHoManin cnepmarto3oigis. Kpim
TOrO0, 3MEHLLYBanacs KinbkiCTb CriepmaTto30ifis, 3viHioBana-
s ixHs pyxnmBicTb [14]. EMXT HeraTWBHO BNMBaE Ha CTaH
eniguanMicy LUNSXOM 3MiHW XapakTepy NpoLEeCiB KNITUHHOT
3arubeni. Micns nepopanbHOro 0AHOPAa30BOr0 BBEAEHHS
wypam EMNX y gosi 50 mr/kr macu Tina BUSIBNSANN 3MiHMW
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KinlbkoCTi KNiTUH 3 03Hakamm amontody [1]. Mig BnnvBom
EMXI 3MmiHt0eTbCA CTaH iMyHHOI cucTemMu. Y pesynbrari
aHanisy AvMHaMiku ctaHy iMyHOpeakTUBHOCTI NpaLiBHUKIB
XiMi4HMX BUPoOHMLTB EMXI BUSBUNM 3MiHW KOHLEHTpaLi
cvpoBaTKoBWMX iMyHornobyninie IgA, IgM, IgG. Xapaktep
LMX 3MiH 3anexwuTb Big TpusanocTi snnusy EMXI [45].
Bnnus EMXI™ Buknukae 3MiHW CTaHy AuxanbHOi cUCTeMH,
penpoayKTUBHOI CUCTEMU, iIMYHHOI cuctemu [5,16,34].
Bigomo, wo EMXI BnnvBae Ha opraHu TpaBHOI cucTemu,
30Kkpema Ha LnyHok [15].

Hacnigku gii ENXT Ha gBaHagustvnany kuwky (OK)
He JocnimkeHi. Takox He po3pobneHi MeToamn Kopekuii
nopyweHb ctaHy [K, wo suknukae EMX.

MeTa po6otu

[ocnignTy XapakTep 3miH CTaHy BOPCYH CrIM30BOi 0GOMOHK
(CO) OK i miTotnyHoi akTnBHOCTI kniTuH enitenito CO K 3a
ymoB TpuBanoi gii EMXI, a Takox OLHAT MOXIMBICTb Ta
€(DEKTVBHICTb BUKOPUCTaHHS EKCTPaKTY exiHaLel myprypo-
Boi (EM) i TioTpiasoniHy Ans kopekwuji Lyx 3MiH.

Martepianu i MeToAU AOCAIAXKEHHA

ExcnepvmMeHTanbHe JOCRIMKEHHS BUKOHANW Ha CamLusxX
6invx LwypiB penpoayKTUBHONO Biky 3 Macoto Tina 200-250
(iBapin 13 «JlyraHCbKiA AepKaBHUIA MEAUYHWIA YHiBEp-
cuTeT»). MpoTAroM eKkcnepuMeHTy LLypiB yTpUMyBamnm
y CTaHOApPTHWX KMiTkax. Y KOXHiN KniTui nepedysanu He
6inbwe Hix 6 TBapuH. TemnepaTypy nigTpumyBanwu B
mexax 20-25 °C, BigHocHa BonoricTb noBiTpst — 50-65 %.
3abeaneyyBany pexumM NoBITPOOOMIHY BUTSHKKA-NPUNIVB
8/10. LLlypis yTprmyBanu y BinbHOMY JOCTYNi 40O BOAW Ha
CTaH4apTHOMY paLioHi y NPUPOAHOMY CBITIIOBOMY peXUMI
AeHb — Hi4y. EkcnepumeHTW BMKOHaNW, JOTPUMYHUUCH
€TUYHNX acneKTiB MOBOMKEHHS 3 TBAPUHAMU. YMOBU YTpu-
MaHHS TBApUH, 3MIKCHEHHS EKCNEPVMEHTIB Ta eBTaHaaii
BiZMOBiAATM NpMHLMNaM [enbCiHCbKOI Aeknapalii.
CdopmyBanu 6 ekcnepumeHTanbHux rpyn no 30
LLYpPIB Y KOXHIN. Y 1 rpyny BBIALLMW LLypK, siKi OYnn KOHTPO-
nem. LLlypam 2 rpynu npoTsirom 2 MicsiLis 5 AHIB Ha TWXKAEHb
MPOTAroM 5 roAuH Ha AeHb NPoBOAMNYW iHransauii EMXT y
103i 10 rppaHU4HO JOMYCTUMMX KOHLIEHTpaLii. [paHnyHoO Ao-
nycTuma koHueHTpauis EMNXI y nositpi craHoBuTh 1 Mr/v?.
LC,, (HanienetanbHa koHueHTpauis) EMXI gopieHioe

Key words:
duodenum,

villi, mucosa,
epichlorohydrin,
rats.
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Oleer HaAbHbl€ NCCAEAOBAHNA

360420 mr/m®[28]. Bubip 1031 3yMOBREHWIA TUM, LLIO came
ii BUKOPUCTOBYIOTb YaCTO iHLLi aBTOpW, i BOHA BUKMWKaE
MOPYLLUEHHSI CTaHY OpraHiB eKCriepuMEHTarbHIX TBapuH
[40,471.

IHransuinHe BBeAeHHs 3aincHioBany y nepiod 3 9.00 o
14.00 HaTLLe. YcTaHOBKa ANs NpOBEAEHHS iHransuin Mmana
3aTpaBHy kKamepy, MapoHacu4yBarbHy Kamepy, a Takox Ha-
rpiBanbHNA ENEMEHT, KOMMPECOP, AATYMK AT1S PEryTOBaHHS
nofaui pe4yoBWHM, NOBITPOBOAM, TEPMOPETYNATOP, PeoMe-
TPW, NOIMMHAIbHI eNeMeHT Ta AONOMiXHe 0bnagHaHHs.

LLlypu 3 ekcnepuMeHTanbHoi rpyni NpoTsroM 2 mics-
uiB no 5 gHie Ha TwxaeHb 0 9.00 Yepes LNYHKOBUIA 30HT,
y BUMMSAAI BOOHOTO pO34mMHy OTpumMyBanu ekctpakt EMM i3
pospaxyHky 200 mr/kr macu Tina. [Jody exkctpakty EMM, sy
BWKOPUCTOBYBaNM B eKCnepuMeHTi, obpanu 3a pesynsra-
Tamn nonepeHix gocnimkeHs [43] Ta 3a pesynsraramut
focnigxeHb iHwKx astopis [8,20,21,24,25]. EkctpakT ElN
obpanu ans apmakokopekLii ToMy, Lo pesynsTaT Hay-
KOBWX [OCTIDKEHb BKA3YHOTb Ha HAasBHICTb €HEKTUBHOCTI
3acTocyBaHHs npenaparis EMN ans saxucty Big HeraTMBHOT
nii kceHobioTwkis [9,31].

LLlypam 4 rpynu npoTsirom 2 MicauiB 5 AHIB Ha TXOEHb O
9.00 BHYTPILLHEOYEPEBHO BBOAMN 2,5 % PO34MH TiOTpia3o-
niny B Ao3i 117,4 mr/kr macu Tina. Lis go3a — ontumansHa 1a
BCTaHOBIEHa paHille [42]. Taky fo3y TiOTpia3oniHy LWXPOKO
BWKOPVCTOBYIOTb B €KCrIEpUMEHTaNbHiIN poboTi iHLi focnip-
Hukm [36,40,48]. TiotpiasoniH 06panu Ans hapmMakoKkopeKLii
Y 3B'A3KY 3 TUM, LLIO €DEeKTUBHICTb MOr0 BUKOPUCTAHHS eKcre-
pVMeHTarnbHo foBeaeHa [26,41]. EdpekTuBHicTb 3acTocyBaH-
Hs1 TIOTPia30MiHY ik KOPEKTOpA NOPYLLEHB, L0 BUKIMKAKTb
KCEHOBIOTWKM, 3yMOBIEHA TWM, LLO BiH € aHTUOKCULAHTOM
[32,39], mae imyHoMOpymtoBanbHuiA, MembpaHocTabiniay-
BarnbHWiA, NpoTyiLeMiyHniA ecoexT [46,49].

LLypw 5 rpynun otpumysanu EMXI Ta ekctpakT EM. Y 6
rpyny BBINALLNK Lwypw, sikum BBogunu EMNXI i tiotpiasoniH.
Micnsa 3aBepLUEeHHs BBEAEHHS AOCMIIKYBAHNX XiMIYHMX
pevoBuH Ha 1, 7, 15, 30, 60 0By 3 ekcnepuMeHTy BUBO-
Vv No 6 LWypiB i3 KOXHOI €KCnepUMEHTarnbHOI rpynu.
BuBeaeHHs LLypiB 3 EKCIEPUMEHTY 34INCHIOBAIM METOAOM
Jekanitayii nicns BBe4EHHs TioneHTany HaTpito.

Mitotuny aktmeHicTs y CO K ouiHtoBany unsxom
nigpaxyHKy KirbKOCTi KMiTWH, KOTPI AiNSTbCA MITO30M, Cepeq
He meHLe Hix 5000 knitni CO K. MiToTYHY akTUBHICTb
BM3Ha4anm LWoAO KinbKOCTi KIITUH, LLO AiNSTbCA MiTO30M,
[0 3ararnbHoi KinbKOCTi NigpaxoBaHMX KIiTUH | BUpaxanuy
npomine. [ins oLiHoBaHHS MITOTUYHOI aKTUBHOCTI 3aCTOCO-
ByBanu meTog OriokoBaHux MiTo3iB [33,44]. EdbekTy Groky
MITO3IB fOCAran BBEAEHHAM PO34HMHY BIHKPUCTUHY B 403
0,2 mr/kr macu Tina LLypiB BHYTPILLHBO4YEPEBHO 3a 4 rofnHN
[0 BUBEAEHHS LLYypIB 3 ekcriepuMeHTy. o3y BIHKPUCTUHY
BM3HAYanm B cepii nonepeaHix ekcnepumenTiB. Kputepiem
eeKTUBHOCTI 4031 BIHKpUCTUHY Byna BifcyTHICTb aHadha3
i Tenodas Ha ricTonoriYHNx npenaparax.

®parmeHTnt K cbikcyBanu B po3yuHi hopmaniny,
06pobnanM 3a CTaH4APTHOK TICTOMNONYHOI METOAMKOH.
MNapadiHoBi 3pi3n thapbyBanu reMaToKCUH-€031HOM i 3a
meToaukoto BaH lM3oHa. Bucoty Bopcun CO K ouiHtoBanm
3a gonomorot nabopartopHoro mikpockona cepii MC 100
chipmn Micros (ABcTpist) Ta nporpamHoro 3abe3neyeHHs
Microvisible (sepcist 1.11.10). BiporigHicTb BigMiHHOCTEN
pe3ynbTaTiB B13Ha4anm 3a gonomororo kputepito U Man-
Ha—YiTHi. BigmiHHOCTi BBaXXanu BiporigHumm npu p < 0,05.

Pe3yabTati

lMopiBHsAHO 3 BUCOTOK BopCiH CO LLypiB rpynu KOHTPOMHO
Liei NokasHUK Y LLypiB, Ha skux giss EMXI, ameHLwysascs
Ha 1 poby pocnimkeHHs Ha 23,6 % (p < 0,01), Ha 7 poby —
Ha 21,4 % (p < 0,01), Ha 15 noby — Ha 16,1 % (p < 0,01),
Ha 30 poby — Ha 9,1 % (p < 0,01), Ha 60 poby — Ha 5,0 %
(p < 0,05). BicTaBneHHs pesynbTaTiB OLHIOBaHHS BUCOTU
BopcuH CO wypis, Ha skvx Bnnveas ENMXT, Ha 1, 7, 15, 30
Ta 60 0o0y JocnigkeHHs 4ano MOXMMBICTb BCTAHOBUTH,
Lo 3a nepioa 3 1 go 60 o6y nicnsa NPUNMHEHHS BBEAEHHS
EMXT sucora BopeuH CO K wwypis, siki oTpumyBanm Lien
npenapar, 3binbLuyBanacs Ha 25,1 % (p < 0,01) (mabn. 1).

MMicns 3aBepLUeHHs BBeeHHs ekcTpakTy ENMy wypis,
ski He oTpumyBanu EMXT, Bucota BOPCUH NOPIBHSHO 3 Ta-
KM MOKa3HMKOM Y LLYpiB rpyni KOHTPOIHo 36inbLuyBanacs
Ha 1 goby pocnimxeHHs Ha 4,9 % (p < 0,05). MopiBHSHHSA
Bucotn BopcuH CO Ha 1, 7, 15, 30 Ta 60 goby focnimKeHHs
y rpyni LWypis, ki oTpumysanu ekctpakT ElM, nokasano:
BMCOTa BOPCUH Y nepiog 3 1 Ao 60 gobu 3MeHLwyBanacs
Ha 4,0 % (p < 0,05) (mabn. 1).

lMopiBHsHHS BrcoTy BopeuH CO JK wwypis, kM BBO-
Aunv TioTpiasoni, ane He Beoaunu ENMXT, Ta BignosigHoro
MoKasHUKa B LLLypiB rpyni KOHTPOMIO MoKasaro: B NepLUMX
BiH BUsiIBMBCS Ginbwmm Ha 1 poby Ha 7,7 % (p < 0,05),
Ha 7 poby — Ha 5,9 % (p < 0,05), Ha 15 noby — Ha 5,0 %
(p < 0,05). ictaBneHHs Bucotn BopcuH CO wWypiB, Ha
AKvX Aiss TioTpiasonid, Ha 1, 7, 15, 30 Ta 60 poby nicns
NPUNMHEHHS iH'eKLIN TioTpia3oniHy y rpyni LypiB, ki Horo
OTpUMYBanw, Aano 3mMory BCTaHOBWTY, LIO 3a nepiog 3 1
[0 60 gobu cnocTepirany 3MEHLLEHHS BUCOTU BOPCUH Ha
5,8 % (p < 0,05) (mabn. 1).

3a ymoB TpuBanoro BeeaeHHs EMXI ta ekctpakTy
EM Bucota BopcuH CO [OK wwypiB BUSBUNACS MEHLLO0
3a Taky B LypiB rpynu KoHTporio Ha 1 poby Ha 12,2 %
(p <0,01), Ha 7 poby — Ha 9,0 % (p < 0,01), Ha 15 goby —
Ha 5,7 % (p < 0,05). MNMopiBHSAHO 3 BUCOTOK BOPCHH LLYPIB,
Ha akux giss EMXT, y wypis, ski 3asHaBanv snnuey EMNXI
Ta ekctpakTy EM, uei nokasHuk ByB Ginblumm Ha 1, 7, 15,
30 Ta 60 goby BignosigHo Ha 14,9 % (p < 0,01), 15,9 %
(p<0,01),12,4 % (p<0,01),7,2 % (p <0,05) TaHa 5,4 %
(p < 0,05). MopiBHsAHHS BUCOTM BopeuH CO Ha 1, 7, 15, 30
Ta 60 goby B eKcnepuMeHTanbHil rpyni LLypiB, Ha SKUX
gisnm ENXI ta ekctpakt EMM, nokasano: Bucota BOPCUH
CO [JK 36inbLuyBanacs 3 1 1o 60 gobu nicnst npunuHeHHs
BBE/EHHS X pe4oBuH Ha 14,7 % (p < 0,01) (mabn. 1).

MopdodpyHkuioHansHuii ctaH CO [IK nicns 3aBepLueH-
Hst Tpuanoi aii EMNXI i TioTpiasoniHy xapakTepu3yBaBcs
TVM, LLO BMCOTa BOPCUH LLYpIB, SKi OTPUMYBanu Ui peyo-
BWHU, BUSIBUNACS MEHLLO, HiX Y LLLYPIB rPYNn KOHTPOMHO
Ha 1 Ta 7 poby mocnimxerHs Ha 7,8 % (p < 0,01) 16,0 %
(p < 0,05) BignosigHo. Y wypis, Ha sikux Bnueanu EMXC
i TioTpiasonin, Bucota BopcuH CO [K 6yna 6inbLuoto, Hix
BiZMNOBIAHWA NOKA3HUK Y LLYPIB, ki 3a3Hanwu Bnnvsy EMXI,
Ha 1 o6y pocnimxenHs Ha 20,7 % (p <0,01), Ha 7 foby — Ha
19,7 % (p < 0,01), Ha 15 poby — Ha 15,5 % (p < 0,01), Ha
30 noby —Ha 8,0 % (p < 0,01). icTaBneHHs BUCOTW BOPCYH
COHa 1,7, 15,30 1a 60 noby B ekcnepuMeHTarnbHil rpymi
LLypiB, Ha SIKUX BNNMBANK Lii PEYOBMHM, MOKa3arno: BUCoTa
BOpCUH 3 1 go 60 fobu gocnimkeHHs 36inbLyBanacs Ha
7,6 % (p <0,01) (mabn. 1).

[MopiBHsAHHS 3Ha4eHb BucoTn BopeuH CO [K'y wypis,
ki otpumysanu EMXT i TioTpiasoniH, 3 Takoto B LLypiB, Ha

3anopoxckuii MeguumHekuin xypHan. Tom 21, Ne 6(117), Hosbpb — aekabpb 2019 .
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Tabnuus 1. Bucota BopcvH cnn3oBoi 060noHky ABaHaausaTUNanol kuwku wypis (M + CKB, mkm)

——— T

i [ 2 £ R I
1 KoHTporb 30 445,89 £ 16,71 449,42 + 15,85 449,25 + 16,36 444,40 £ 14,14 448,55 £ 13,22
2 ENXT 30 340,55 £ 15,07~ 353,03 £ 13,16~ 377,07 £16,51* 403,77 £ 12,34* 426,04 £ 12,33
3 EkctpakT EN 30 467,82 + 17,85 464,64 £17,10 459,03 £ 16,09 449,07 + 14,46 449,21 + 12,85*
4 TiotpiasoniH 30 480,37 £ 19,17 475,79 £ 18,29 471,93 £ 16,40 458,92 + 18,44 452,30 + 16,53*
5 EMX Ta exctpakt EMN 30 391,33 + 14,68% 409,18 + 16,60 423,69 + 18,67 432,98 + 16,57% 449,02 + 13,27%
6 EMXT Ta Tiotpiasonit 30 411,08 + 14,52 422,65 £ 14,04 435,65 £ 17,10 436,06 + 12,28 442,19* £ 13,54

% p < 0,05 — NOPIBHSHHS 3 NOKa3HUKOM LLYPIB rpynu koHTporio (1 rpyna); *: p < 0,05 — NOpiBHSHHS 3 MOKa3HUKOM LLYpiB, Ha sikux Ais EMXI (2 rpyna); *: p < 0,05 — nopiBHsIHHS 3
nokasHWKamu LLYpiB OAHIET rpyni B pi3Hi CTPOKM AOCRimKEHHS; *: p < 0,05 — NOpiBHAHHSA MK NOKa3HWUKOM LLYpiB, Ha skux gisnu EMNXT Ta ekctpakt EMM (5 rpyna), Ta nokasHuKoM Luypis,
Ha skvx gisnu EMNXT tiotpiasonit (6 rpyna).

Tabnuus 2. Mitotnyna aktuBHicTb kniTuH enitenito CO K, M £ CKB (%o)

ExcniepuMeHTanbHa rpyna KinbkicTs wypis
Y rpyni 1+t s Jao ]|

1 KoHTpornb 30 22,38+1,09 22,13+1,15 22,36 1,00 22124128 22,05+1,05
2 EMXr 30 20,36 + 1,02 20,33 £ 1,39 21,16 £ 1,20 21,94 +1,48 21,92 +0,92*
3 EkctpakT ENM 30 22,80+ 0,91 22,58 +1,09 22,49 £1,17 22,29+1,12 22,11+1,14
4 TioTpiasoni 30 22,86 +1,02 22,66 +1,14 22,80 1,02 22,37+ 0,95 22,07 £1,04
5 EMXI Ta excrpakt EMN 30 20,96 + 1,07 20,66 + 0,97 2161111 21,69 +1,05 22,00 +0,98*
6 EMXT i TioTpiasoniH 30 20,97 + 0,96 20,76 £ 1,19 21,69+1,01 21,55+ 1,05 22,03+1,08

*: p < 0,05 — NOPIBHSIHHS 3 MOKA3HWKOM LLYpIB rpynK KoHTponto (1 rpyna); *: p < 0,05 — NOpiBHSIHHS 3 NOKA3HUKOM LLypiB, Ha sikux gisie EMNXI (2 rpyna); *: p < 0,05 — nopiBHsHHS 3

nokasHVKam¥ LLYpiB OJHIET rpyni B pi3Hi CTPOKM JOCTImMKEHHS.

Akux gisnu EMXIT Ta ekctpakT ENN, nokasano, LWo B nepLumx
BMCOTa BOpcuH byna BinbLuoto Ha 1 oby cnocTepexeHHs
Ha 5,0 % (p < 0,05) (mabn. 1).

Micnsa 3aseplueHHs Tpueanoi Aii ENXI mitotnyxa
aKkTuBHicTb KniTuH enitenito CO [K wypis, siki oTpumyBanu
EMXI, 3meHwyBanacs nopiBHAHO 3 MITOTUYHOK aKTUB-
HicTio kniTwH enitenito CO [K LuypiB rpynu KOHTPOMIO Ha
1, 7 Ta 15 poby gocnimkerHs Ha 9,0 % (p < 0,05), 8,1 %
(p <0,05), 54 % (p < 0,05) BignosigHo. 3 1 go 60 Kobm
nicns npunuHeHHs BBeaeHHs EMXI MiToTUYHa akTUBHICTb
knituH enitenito CO OK wwypiB, Ha sikux Aisna us xiMivHa
peyoBWHa, 36inbLuyBanacs Ha 7,7 % (p < 0,05) (mabn. 2).

3MiHM MITOTWYHOI akTUBHOCTI KniTuH enitenito CO K
LypiB nicns 3aBeplUeHHs TpuBanoi Aii ekctpakty EIM,
a TakoX nicns 3aBepLUeHHs TpuBanoi Aii TioTpiasoniHy
MOPIBHSHO 3 TAKOHO B LLYPIB rPYN KOHTPOIio He Bynu cTa-
TUCTUYHO BIPOTiAHUMM. TTOPIBHAHHS MITOTUMHOT aKTUBHOCTI
knituH enitenito CO [IK wypis, Ha sIKMX BNIMBaB EKCTPaKT
EM,Ha 1,7, 15, 30 Ta 60 £oby cnocTepexeHHs He nokasarno
CTaTUCTUYHO BIpOriaHi BigMIHHOCTI (mabs. 2).

3a ymos TpuBanoi aii ENXI Ta ekctpakty EM wmi-
TOTUYHA aKTMBHICTb KNiTuH enitenito CO [K wwypis, Ak
OTpUMYyBan¥ Li XiMiYHi PEYOBUHM, BUSBUNACH MEHLLOK0
3a TaKuii NOKa3HMK LLLpiB rpynu KOHTponto Ha 1 Ta 7 poby
cnocrtepexerHs Ha 6,3 % (p < 0,05) Ta 6,7 % (p < 0,05)
BiANOBiAHO. [NOPIBHAHHSA MITOTUYHOI aKTUBHOCTI KMiTWUH
enitenito CO [K wypis, Ha skvx gisnm EMXI Ta ekctpakT
ENM, i BipnosigHoro nokasHuka y Lwypis, skvum ysoguni EMXT,
He NnoKasano CTaTUCTMYHO BiporiaHi BigMiHHoCTI. 3 1 go 7
[1061 I0CTiMKEeHHS! MITOTUYHA aKTUBHICTb KNITUH eniTenito
CO [K wypis, Ha skux Bnnveanv EMXI ta exctpakT EM,
3MiHtOBanacs CTaTUCTMYHO HEBIpOriaHO, OAHaK 3a nepioa
37 po 60 noby BoHa 36inbLyBanacs Ha 6,5 % (p < 0,05)
(mabn. 2).

3miHn MopdodbyHKLioHanbHoro cTaHy [K wypis nicns
3aBepLLeHHs Tpusanoi aii EMNXI i iotpiasoniHy nposisnsnu-
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CS1'y 3MEHLLIEHHi MITOTUYHOT aKTUBHOCTI KNiTUH enitenito CO
[K nopiBHSHO 3 MITOTUYHO aKTUBHICTIO KNiTWH enitenito CO
JK wwypis rpynu koHTponto Ha 1 foby Ha 6,3 % (p < 0,05)
Ta 7 foby Ha 6,2 % (p < 0,05). MopiBHSAHHS MITOTUYHOI ak-
TMBHOCTI KNiTwH enitenito CO K wwypis, Ha skvx BNAvMBanu
EMXI i Tiotpiasonin, i BiANOBigHOMO nokasHuka B LLYpIB,
ki 3a3Hanm aii EMNXI Ta ekctpakTy ElN, He nokasano cta-
TWUCTUYHO BiporigHUX BigMiHHocTen. 3 1 no 60 gobwu nicns
npunuHeHHs BBeaeHHs EMXI i TioTpiasoniHy MiToTUYHa
aKkTuBHicTb KniTuH enitenito CO [K wwypis, siki oTpumyBanu
Li XiMi4Hi pe4oBMHK, 3MiHIOBaIacs CTaTUCTUYHO HEBIPOTiAHO
(mabn. 2).

06roBopeHHsA

Pesyneratu csigyatb npo HassHicTb B ENMXIT 3gaTHoCTi
30iNCHIOBATW HEraTUBHUI BMMNMB Ha CTaH OpraHis, LLO
36iraeTbcs 3 pesynsrataMmyt NonepeaHix AOCMimKeHb, K
3AiCHeHi Ha iHWmnXx o6’ekTax [3,18]. HeratnsHui Bnnve
EMXT Ha opraHu TpaBHOi cUCTEMU He 0OMEXYETLCS TiNbKU
BMNMMBOM Ha cTaH wnyHka [16]. Ctan K, 3okpema ctaH
BopcuH CO [K, Takox ypaxaeTbea nia Aieto Liei XiMiyHoi
PEYOBVIHW, LLIO NPOSIBNISIETLCS Y 3MEHLLUEHHI BUCOTW BOPCUH.
Taki 3MiHWM MOXYTb BKadyBaTH, L0 HeraTuHuiA Brinve EMXT,
iMOBIPHO, 3yMOBIEHWIA NOPYLLEHHSIM MPOLIECIB KNITUHHOMO
OHOBIMEHHS Ta KIMITUHHOTO AMdepPeHLitoBaHHS Y BOPCUHAX
CO [K. Pesynsratit Lboro JOCRIZQXEHHS NOBOAATb, LU0
TpuBana aist EMXI BUKnvkae 3MEHLLEHHS MITOTUYHOI akTWB-
HocTi knituH enitenito CO [IK, Lo nigTeepmKye NpunyLLEHHs
LLOAO0 HeraTuBHOI i Liei XiMIYHOT pe4YoBMHN Ha NpoLecu
KMITMHHOTO OHOBMEHHSI.

AHani3 HacnigkiB 3acTocyBaHHs ekctpakTy EMM i Tio-
TpiasoniHy nig yac BeedeHHs EMXI nokasae HasBHICTb
MO3MTUBHOIO BNIMBY LMX pevoBuMH Ha ctaH [K, 3okpema
Ha Bucoty BopcuH CO [K. Takox goBedeHa HasiBHICTb
No3uUTUBHOI Aji ekcTpakTy ENM i TioTpiasoniHy Ha MITOTUYHY
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aKTUBHICTb KniTuH enitenito CO K, TpuBanicTb 3MEHLLEHHS
AKoi ckopouyeTbes 3 15 aib y wypis, siki otpumysanu EMNXT,
[0 7 pi6 y wypis, skum Ha Tni iHransauin EMNXT seogunm
ekctpakT ElMabo TiotpiasoniH. TobTO, 0aHUM i3 MeXaHi3miB
NO3UTWUBHOIO BNNMBY ekcTpakTy EMi TioTpiasoniHy Ha cTaH
CO [K e ctumynsuis npoLeciB KNiTMHHOrO OHOBMEHHS.

HasBHi HayKOBI JaHi CBigYaTh, L0 MEXaHi3M NpoTek-
TOpHOI fji ekcTpakTy EIN moxe OyTu nos's3aHuii i3 ioro
aHTMOKCUAAHTHOK Ta afanTtoreHHot aieto [7,20]. Moaun-
TUBHWIA edpekT TioTpiasoniHy Ha i Bnnuey ENXT, imoBipHo,
3YMOBIEHWIA aHTUOKCUAAHTHUMU Ta MembpaHocTabini-
3yBanbHUMKM BracTMBOCTAMM npenapaty [32,39,46,49], a
TaKoX MOro 30aTHICTIO BNAMBATU HA CTaH XpomaTtuHy [15].

MexaHiamu gji TioTpiasoniHy pi3HOMaHITHI Ta nonsratTb
Yy 3MeHLUEHHI KOHLIEHTpALlil BiNlbHWX paaukanis, CTuMynsuii
eKcnpecii aHTUOKCUAAHTHUX (DEPMEHTIB, OMTUMI3aLLT LMKy
Kpebca Ta iHiuitoBaHHi Red/Oxi-3anexHoi ekcnpecii cak-
TOpIB TPAHCKPUMLIi B yMOBaX iLLeMii, a TakoX B akTuBaLlii
KOMMEHCATOPHOrO Manar-acnapTaTHOrO LUyHTa NpomyKLii
eHeprii [37].

OTpyMaHi y LibOMy JOCTIiKEHHI pe3ynbTaTii He AakoThb
MOXIIMBOCTI OCTAaTOYHO BU3HAYUTHU, SiKi Came MexaHi3mu il
ekctpakty EIN i TioTpiasoniHy Ha ctan CO [IK gomiHyioTb.
Lle nutanHs Hagani notpebye BUBYEHHS. Ane pesynbsraTu
[OCTIIXEHHS CBigYaTb NP0 MOXMUBICTb BUKOPUCTAHHS
ekctpakTy EIM i tioTpiazoniHy ans kopekuii 3amiH ctaHy K,
ki ingykye EMXT.

BucHoBKH

1. Tpueana gia EMXI npu3sognTb [0 3MEHLUEHHS
BrcoTn BopcuH CO [K i 0 3MEHLLEHHS MITOTUYHOI aKTuB-
HocTi knituH enitenito CO K. 3MeHLLeHHst BUCOTY BOPCUH
crocTepiratoTb NpoTarom 60 4i6 nicns 3aBepLIEHHs BBe-
aeHHs EMNXI. BupasHictb 3MeHLweHHst BUCoTH BopcH CO
[OK'y nepiog 3 1 go 60 gobwm nicns NPUNUHEHHs! BBEAEHHS
EMXI™ a3meHwyeTbCS.

2. BeegeHHs exkctpakTy ElM Wwypam, siki He oTpymyBanu
EMXT, cynpoBogxyeTbCs 36iMbLUEHHAM BUCOTU BOPCUH
CO [K Ha 1 poby pocnimkenHs. 3 1 go 60 nobw nicns
3aBepLUeHHs BBeeHHs ekctpakTy ElM Bucota Bopcud CO
[K 3ameHLwyeTbes.

3. BBegeHHs TioTpiasoniHy Lypam, Ha SKUX He AisB
EMXT, npu3soanTb A0 36inbLueHHs Bicotu BopcuH CO JK,
ske crocTepiratotb npotsarom 15 gib nicnsa 3aBepLlieHHs!
BBEEHHS npenapaty. 3a nepiog 3 1 go 60 gobu cnocre-
pexeHHs Bucota BopcuH CO K wwypis, Ha skuX BNnvBaB
TIOTpia3oniH, 3MEHLLYETLCS.

4. 3actocyBaHHs ekcTpakTy EIN, a Takox BUKOPUCTaHHS
TioTpia3oniHy nig Yac iHransauin EMXI aveHLwye BupasHicTb
i TpBanicTb 3MEHLLEHHS! BUCOTW BOPCUH, @ TaKoX TpUBa-
NICTb 3MEHLLEHHSI MITOTUYHOT aKTUBHOCTI KITiTMH eniTenito
CO [K, wo BuknvKaHi Lt XiMiYHO pevoBrHOL. TioTpi-
as3oniH ecbeKkTuBHiLLE, Hix ekcTpakT El koperye Hacnigku
HeratusHoro Bnnvey ENMXT.

MepcnekTMBu nopanblumMx AocnigkeHb. HacTynHi
focnimxeHHs Hacnigkis aii EMNXI Ha cTaH opraHiB TpaBHOI
cvcTeMu Ta, 30kpeMa Ha cTaH [IK, 4agyTb 3amory posLumpuTi
ekcnepuMeHTanbHy 6asy ans rmubLIoro po3yMiHHSA Mexa-
Hi3MIB PO3BUTKY MOPYLLEHb CTaHy LX OpraHiB 3a yMoB fii
Hebe3neyHX XiMiYH1X pe4oBuH. MpOOOBKEHHS JOCHIMKEHD
B LIbOMY HanpsiMi MOXyTb MaTV NPakTUYHE 3HAYEHHS Ans

po3pobreHHst eCHeKTUBHUX METOZIB KOPEKLii NaTonoriyHmnx
CTaHiB, aKi Buknukae EIMXT.

®inaHcyBaHHA

Poborta BHKOHaHa BiAMOBIAHO AO NAAHY HayKOBMX AOCAIAXEHb
A3 «\yraHCbKUM AepXaBHUM MEAYHUIA YHIBEPCUTET SIK
yacTuHa iHiLjaTMBHOI HayKOBO-AOCAIAHOT PO60TH «CTPYKTYPHO-
GYHKLIOHAABHUI CTaH TKaHWH B yMOBaX Al €K30T€HHUX i
E€HAOTEHHWX GaAKTOPIB | KOPEKLLA 3MiH, LU0 BUHWKAOTb B yMOBaX
Al Lnx dakTopiB» (Homep Aepxpeectpaii 0112U002870) Ta sik
yacTuHa iHiLiaTMBHOI HayKOBO-AOCAIAHOT PoBOTH «CTaH TKaHUH B
YMOBaAX Aii €K30reHHUX i eHAOrEHHUX GAKTOPIB i LLIASIXM KOPEKLLT
3MiH, AKi BUKAMKaHI LMK Gaktopammu» (HOMep AepxpeecTpauii
0116U006014).

KoHAIKT iHTepeciB: BiACyTHIl.
Conflicts of interest: authors have no conflict of interest to declare.

Haaifiwaa po pepakuii / Received: 12.02.2019
Micas poonpauroBaHHst / Revised: 23.05.2019
MpuitHaTo po Apyky / Accepted: 01.08.2019

BiaomocrTi npo aBToOpIB:

CmipHoB A. C., KaHA. MEA. HayK, AOLEHT Kad. MearuHoi bionorii,
rictonorii Ta em6pionorii, A3 «A\yraHCbK1I AEpPXaBHUI MEAUYHHIA
yHiBEpCHTET, M. PybixHe, Ykpaia.

ORCID ID: 0000-0002-1562-4591

Mipsebacos M. A., acucTeHT kad. MeanyHoi bionorii, rictoaorii Ta
embpionorii, A3 «\yraHCbKWii AepXaBHWU MEAUYHUIA YHIBEPCUTET,
M. Py6ixHe, Ykpaixa.

ORCID ID: 0000-0002-4287-8829

CmipHoB C. M., A-p 6ioA. Hayk, npodecop Kad. MeanuHoi Bioaorii,
ricronorii Ta em6pionorii, A3 «AyraHCbKMI1 AepXaBHUI MEAUYHMI
yHiBepcuTeT, M. PybixHe, YkpaiHa.

ORCID ID: 0000-0002-8197-5752

CBepeHus 06 aBTopax:

CmupHOB A. C., KaHA. MeA. HayK, AOLEHT Kad. MEANLIMHCKOM
61OAOTM, TUCTOAOTUM 1 AMOPHOAOTU, TY «AyraHCKWi
rOCYAAPCTBEHHbIM MEAUUMHCKUI YHUBEPCUTED, T. PyBexHoe,
YkpauHa.

Mwup3aebacoB M. A., aCCUCTEHT Kad. MEAWLIMHCKOW BUOAOTHH,
TUCTOAOTHM 1 3MEPUOAOTUM, TY «/\yraHCKWI roCyAaPCTBEHHBIN
MEAWMUMHCKUI YHUBEPCUTED, T. PyBexHoe, YkpauHa.
CmMupHOB C. M., A-p 61OA. Hayk, Npodeccop kad. MEAULMHCKON
61OAOTM, TUCTOAOTUM 1 AMOPHOAOTU, TY «AyraHCKWi
rOCYAAPCTBEHHbIM MEAUUMHCKUI YHUBEPCUTED, T. PyBexHoe,
YkpauHa.

Information about authors:

Smirnov A. S., MD, PhD, Associate Professor of the Medical
Biology, Histology and Embryology Department, S| «Lugansk State
Medical University», Rubizhne, Ukraine.

Mirzebasov M. A., Assistant of the Medical Biology, Histology and
Embryology Department, Sl «Lugansk State Medical University»,
Rubizhne, Ukraine.

Smirnov S. M., PhD, DSc, Professor of the Medical Biology,
Histology and Embryology Department, S| «Lugansk State Medical
University», Rubizhne, Ukraine.

Cnucok aitepaTtypu

[1]  Apoptotic cell death in rat epididymis following epichlorohydrin treatment
I Lee . etal. Human & Experimental Toxicology. 2013. Vol. 32. Issue 6.
P. 640-646. doi: 10.1177/0960327112467042

[2] Assessing the impact of benzo[a]pyrene with the in vitro fish gut model:
An integrated approach for eco-genotoxicological studies / L. Langan,
S.Arossa, S. Owen, A. Jha. Mutation Research/Genetic Toxicology And
Environmental Mutagenesis. 2018. Vol. 826. P. 53-64. doi: 10.1016/j.
mrgentox.2017.12.009

3anopoxckuii MeguumHekuin xypHan. Tom 21, Ne 6(117), Hosbpb — aekabpb 2019 .



(3]

[4

]

(6]

Y

(8]

9]

[10]

[

[12]

[13]

[14]

[19]

[16]

(171

(18]

[19]

[20]

[21]

[22]

(23]

Zaporozhye medical journal. Volume 21. No. 6, November — December 2019

Schiavoni G., D’Amato G., Afferni C. The dangerous liaison between
pollens and pollution in respiratory allergy. Annals Of Allergy, Asthma
& Immunology. 2017. Vol. 118. Issue 3. P. 269-275. doi: 10.1016/j.
anai.2016.12.019

Climate change, food, water and population health in China / Tong S.
etal. Bulletin Of The World Health Organization. 2016. Vol. 94. Issue 10.
P. 759-765. doi: 10.2471/blt.15.167031

Decreased lung function associated with occupational exposure to
epichlorohydrin and the modification effects of glutathione s-transferase
polymorphisms / J. Luo, T. Cheng, H. Kuo, M. Chang. Journal Of
Occupational And Environmental Medicine. 2004. Vol. 46. Issue 3.
P. 280-286. doi: 10.1097/01.jom.0000116807.73005.97
Determination of epichlorohydrin in workplace air by gas chromatograph-
electron capture detector/ Wan X. et al. Zhonghua Lao Dong Wei Sheng
Zhi Ye Bing Za Zhi. 2015. Vol. 33. Issue 4. P. 307-309.

Echinacea purpurea -derived alkylamides exhibit potent anti-
inflammatory effects and alleviate clinical symptoms of atopic eczema/
OlahA. etal. Journal Of Dermatological Science. 2017. Vol. 88. Issue 1.
P. 67-77. doi: 10.1016/j.jdermsci.2017.05.015

Effects of cichoric acid extract from Echinacea purpurea on collagen-
induced arthritis in rats / L. Jiang et al. The American Journal Of
Chinese Medicine. 2014. Vol. 42. Issue 03. P. 679-692. doi: 10.1142/
50192415x1450044x

Effects of Echinacea purpurea on hepatic and renal toxicity induced by
diethylnitrosamine in rats / A. Rezaie et al. Jundishapur journal of natural
pharmaceutical products. 2013. Vol. 8. Issue 2. P. 60-64.

Exposure to welding fumes activates DNA damage response and
redox-sensitive transcription factor signalling in Sprague-Dawley
rats / J. Krishnaraj et al. Toxicology Letters. 2017. Vol. 274. P. 8-19.
doi: 10.1016/j.toxlet.2017.04.001

Formation of epichlorohydrin, a known rodent carcinogen, following oral
administration of 1,3-dichloro-2-propanol in rats / S. Waidyanatha, N.
Gaudette, Y. Hong, T. Fennell. Chemical Research In Toxicology. 2014.
Vol. 27. Issue 10. P. 1787-1795. doi: 10.1021/tx500239q

Immune System Reaction against Environmental Pollutants / T. Tanabe
et al. Nippon Eiseigaku Zasshi (Japanese Journal Of Hygiene). 2015.
Vol. 70. Issue 2. P. 115-119. doi: 10.1265/jjh.70.115

Impact of chlorpyrifos on human villous trophoblasts and chorionic villi /
M. Ridano et al. Toxicology And Applied Pharmacology. 2017. Vol. 329.
P. 26-39. doi: 10.1016/j.taap.2017.05.026

Induction of Oxidative Stress in the Epididymis of Rats After Subchronic
Exposure to Epichlorohydrin / I. Shin et al. Bulletin Of Environmental
Contamination And Toxicology. 2010. Vol. 84. Issue 6. P. 667-671.
doi: 10.1007/s00128-010-0018-9

Nikolaeva O., Smirnov A. Status of euchromatin in mucous cells nuclei
of pyloric glands after inhalation of epichlorohydrin and correction of
emerging changes. Inter Collegas. 2017. Vol. 4. Issue 1. P. 29-32.
doi: 10.35339/ic.4.1.29-32

One-generation reproductive toxicity study of epichlorohydrin in
Sprague-Dawley rats / |. Shin et al. Drug And Chemical Toxicology.
2010. Vol. 33. Issue 3. P. 291-301. doi: 10.3109/01480541003734030
Risk Assessment of Workers’ Exposure to Volatile Organic Compounds
inthe Air of a Petrochemical Complex in Iran / F. Shanh, S. Rahimnejad,
A. Bahrami, M. Farhadian. Indian Journal Of Occupational And
Environmental Medicine. 2017. Vol. 21. Issue 3. P. 121-127.
doi: 10.4103/ijoem.ijoem_86_17

Rutkowska A., Diamanti-Kandarakis E. Polycystic ovary syndrome and
environmental toxins. Fertility And Sterility. 2016. Vol. 106. Issue 4.
P. 948-958. doi: 10.1016/j.fertnstert.2016.08.031

Saeedi Saravi S., Dehpour A. Potential role of organochlorine pesticides
in the pathogenesis of neurodevelopmental, neurodegenerative, and
neurobehavioral disorders: A review. Life Sciences. 2016. Vol. 145.
P. 255-264. doi: 10.1016/).Ifs.2015.11.006

Simultaneous determination and pharmacokinetic study of four
phenol compounds in rat plasma by ultra-high performance
liquid chromatography with tandem mass spectrometry after oral
administration of Echinacea purpurea extract/ C. Gan et al. Journal Of
Separation Science. 2016. Vol. 39. Issue 9. P. 1628-1637. doi: 10.1002/
jssc.201600051

Studies on phytochemical, antioxidant, anti-inflammatory,
hypoglycaemic and antiproliferative activities of Echinacea purpurea
and Echinacea angustifolia extracts / R. Aarland et al. Pharmaceutical
Biology. 2017. Vol. 55. Issue 1. P. 649-656. doi: 10.1080/13880209.
2016.1265989

Taboureau O., Audouze K. Human environmental disease network: A
computational model to assess toxicology of contaminants. ALTEX.
2017. Vol. 34. Issue 2. P. 289-300. doi: 10.14573/altex.1607201
B-carotene and retinol reduce benzo[a]pyrene-induced mutagenicity
and oxidative stress via transcriptional modulation of xenobiotic
metabolizing enzymes in human HepG2 cell line / W. Darwish et al.
Environmental Science And Pollution Research. 2017. Vol. 25. Issue 7.
P. 6320-6328. doi: 10.1007/s11356-017-0977-z

[24]

[29]

[26]

[27]

28]

[29]

[30]

[31]

[32]

[33]

[34]

[39]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

Original research

BnnsHne akcTpakta axuHaLew nypnypHOW Ha CTPYKTYpy CRM3NUCTON
000MoYKN 1 KOMMYECTBO KNETOK COBCTBEHHBIX Xenes CrnancTon
obonoykn byHaanbHoro otaena xenyaka kpbic / Kysenésa M. J1.,
Jlyaun B. W., Mopo3os B. H., Mopososa E. H. Kypckuti Hay4Ho-npak-
muyeckutl secmHuk «Yenosek u e2o 30oposbey. 2016. Ne 2. C. 66-68.
doi: 10.21626/vestnik/2016-2/12

BrinsHue aKcTpaKToB NekapCcTBEHHbIX pacTeHwil GaikarbCkoro pervoHa
Ha nokasaTteny UMMyHUTETa 1 reMocTasa Mpu AKCrepUMeHTanbHOM
ummyHogeduuuTe / M. B. Libigengambaes, . P. banpaqosa, A. (0.
Epentyesa, I1. P. Abunyesa. BecmHuk Bypsimckoeo 2ocydapcmeeH-
Hoeo yHusepcumema. Meduyura u papmayus. 2018. Ne 1. C. 9-16.
Bonowwuna M. C. OcobeHHOCTI KOppeKLuu TMOTPUA3ONMHOM MOp-
horormyeckx M3MeHeH!I  NpocTaThl U CEMEHHBIX My3bIPbKOB KPbIC,
BbI3BaHHbIX BO3AENCTBMEM NapOB AMNXIOPruApUHA. Y/IbSHOBCKUU Me-
Auko-buonozuydeckuti xypHan. 2017. Ne 4. C. 133-139. doi: 10.23648/
UMBJ.2017.28.8751

Bonowmwra I. C. lcTonorivHa byaoBa BHYTPILLHIX OpraHiB penpoayKT1Be-
HOi CUCTEMM CTaTEeBO3PINMX LLYpPIB CaMLiB NiCIS TPMBANOro BNAMBY Ha
opraHiam enixnopriapuHy. BicHuk npobnem 6ionoeii i Meduyuru. 2014.
Bun. 1. Ne. 106. C. 230-236.

Boicoukuit W. 0., Beicoukas E. /. BnusiHue mMeTabonmToTponHbIx
npenapaToB Ha HEKOTOpble NokasaTenu aHepreTuyeckoro obmeHa B
YCIOBMSIX OCTPOrO TOKCUHECKOTO NOPaXeHIst NeYeHi NETY MMM KOMMO-
HeHTamu anokcuaHon cmonbl 3f1-20. BicHuk Cymcbko2o OepasHO20
yHisepcumemy. Cepist Meduyura. 2009. Ne 1. C. 15-21.

Beicoukuii W. t0. ®apmakonoruyeckas KoppekLus HapyLUeHns npoc-
TaLMKMMH-TPOMBOKCAHOBOrO PaBHOBECKS MPU OCTPOM TOKCUYECKOM
NopaXeHUN NeYeHI NeTy4MMU KOMNOHEHTaMI AMAHOBON SMOKCUAHON
cmonbl. CyyacHi npobnemu mokcukonoeii. 2005. Ne 1. C. 51-56.
laBpunos B. A., Ilyaun B. W. PocT u dopmoobpasoBaHue HixHel
yentocTn y Benbix kpbic pa3nnyHoro Bospacta nocne 60-gHeBHOrO
BO30eCTBIS NapoB anuxmnopruapuHa. Ceim meduyuru ma bionoeii.
2014. Ne 4(47). C. 93-97.

TcTomophoMeTpryeckue napameTpbl ANCTamNbHbIX U3BUTbIX KaHamb-
LieB MOYeK KPbIC PasnnyHbIX BO3PACTHBIX FPynN Ha (hoHe MHransLmMoH-
HOTO BO3[ENCTBMS Tonyona ¢ NpuMeHeHnem koppekTtopos / B. U.
Jlyaun, O. H. ®actosa, B. H. Mopo3os, E. H. MoposoBa. HayyHbie
sedomocmu beneopodckozo eocydapcmeeHHO20 yHugepcumema.
Cepus: Meduyunra. @apmayus. 2016. Ne 5. C. 99-103.

[ewmkouy A. €. Bnnus TioTprasoniHy Ha akTUBHICTb LIMTOKIHOTEHe3y y
KPOBi B NPOLIECi PO3BUTKY E€KCIEPUMEHTANbHOrO NOCTEKCTPAKLAHOTO
anbBeoniTy. BicHuk npobnem 6ionoeii i meduyuru. 2014. T. 1(113).
Ne 4. C. 355-359.

[IMHamuka KneTouHoil nponudepaLii B NeYeHM Kpbic B paHHEM Mo-
CTHaTanbHOM OHTOreHese W porb annaepManbHoro haktopa pocTa
B OpraHu3auuv nponudepatmsHoro pexuva / B. b. 3axapos, C. H.
CmupHos, C. I MamonToB, E. T. 3axapoBa. bonnemeHs akcrnepu-
MeHmanbHol buonoauu u meduyunel. 2005. T. 139. Ne 5. C. 585-588.
/13meHeHWst IMMYHOPEaKTUBHOCTM Yy pabOTHUKOB XMMUYECKUX Mpo-
V3BOACTB B 3aBMCMMOCTY OT AO30BOI Harpy3ku TokcukaHTamm / C. ®.
LLlasixmeToB, I. M. Bogumerkosa, H. M. MewjakoBa, C. /. KypueeHko.
lueueHa u caHumapus. 2012. T. 91. Ne 4. C. 40-43.

Kacuwmos LW. A., bkanunos A. T., Typaes X. X. CuHTe3 copBeHTa Ha
OCHOBE AN-(2-aMMHO3TMNa)-auTHOdoCcdaTa Kanus 1 ANMXIopruapuHa.
Universum: xumusi u 6uonozus. 2017. Ne 9(39). C. 16-21.

JlyauH B. W., Ckopoboratos A. H., Mopo3os B. H. OcobeHHocTn pocTa
KocTelt ckeneta 6enbix KpbiC pasnUYHOrO Bo3pacTa Mocne MHrans-
LIMOHHON 3aTpaBKy ToryomnoM. Tagpuyeckuli Meouko-6uomoauyeckull
secmHuk. 2013. T. 16. Ne 1(1). C. 135-138.

MecTo TvoTprasonnHa B ranepee coBpemMeHHbIX MetabonutoTpon-
HbIX NekapcTBeHHbIX cpeacts / U. ®. Benennyes, B. A. Buaup, B. U.
Mamuyp, A. B. Kypsita. 3anopoxckuli meduyuHckul xypHan. 2019.
T.21.Ne 1(112). C. 118-128. doi: 10.14739/2310-1210.2019.1.155856
MycTacaesa P. 3., Moenaes W. I, W6parumosa C. M. Monyuerne
1 MCCNeAoBaHNe Pe3nHOBO CMECH Ha OCHOBE W30MPEHOBOrO W
MOANMULMPOBAHHOTO ONMIO3UPMETAKPUNATOM 3NUXNOPrAPUHA
6yTaamneH-CTpOmbHOTO Kay4ykoB. [TpOMbILUIeHHOE Mpou3sodcmeo u
ucnonbe3oseaHue anacmomepos. 2015. Ne. 1. C. 37-39.

CUHepruyHble HelpoTpodnyeckie ahdekTbl NMpaLieTama u TuoTpua-
sonuHa / O. A. Tpomosa, W. tO. TopLuwH, A. B. MpoxuH, A. 1. Bonkos.
Hesponoeus, Hetiponcuxuampusi, ncuxocomamuka. 2016. T. 8. Ne. 1.
C. 86-89. doi: 10.14412/2074-2711-2016-1-86-89

Ckopo6oratos A. H., Mactyxosa B. A. BoapactHble 0cobeHHocTy
pocta v chopmoobpa3soBaHusi KocTeil ckeneta nocne 60-gHeBHOMO
BO3/ENCTBMS Ha OpraH13M NapoB aNUXNOpruapuHa. BicHuk npobnem
6ionoaii i Meduyuru. 2017. T. 4. Ne 2. C. 140-144.

Ckopo6oratos A. H., Fapunos B. A. Mpo4YHOCTHbIE XapaKTepUCTMKM
HVKHWX YEMIOCTEN 1 NeYeBbIX KOCTEN Y HEMonoBo3perbix Genblx Kpbic
nocne ANUTENbHOTO BNIUSHWS NapoB Tonyona. BicHuk npobnem bionoaii
i meduyuru. 2014. T. 2. Ne 2. C. 138-141.

CKpWHIHT | NOpiBHANbHA OLiHKa eekTUBHOCTI 3acobiB AeTokcukaLii
cepef KoOpAMHALLIAHIX CMIONYK repmaHito 3 GioniraHaamm npy CUHOPOMi

ISSN 2306-4145  http://zmj.zsmu.edu.ua 825



Ole r’MMHaAbHblEe UCCAEAOBAHNA

[43]

(44]

49]

[46]

[47]

48]

[49]

TpMBanoro poyaentoBanHs / B. [1. Nyk sHuyk Ta iH. Odechbkull MeOuyHUl
xypHas. 2007. Ne 1(99). C. 15-19.

CmupHoB A. C., CmupHoB C. H. Mupsebacos M. A. MameHeHns cocTo-
SIHUS! CEKPETOPHbIX rPaHYI MOBEPXHOCTHBIX SMUTENMOLITOB CIIU3VCTON
060MoYKM NMMOPUYECKOrO OTAENa Xernyaka Kpbic npu AeicTBIN
anuxnopriapuHa. 3amopoxckuti MeduyuHckut xypHar. 2016. Ne 5(98).
C. 89-92. doi: 10.14739/2310-1210.2016.5.82693

CmuproB C. H. B3aumopelicTBue aecumnatisaumy U TMPEOUAHBIX
TOPMOHOB B OpraHu3auun putmoB [JHK-CUHTETUYECKOW N MUTOTH-
4eCKOW aKTMBHOCTM JMUTENNOLNTOB A3blka HEMONOBO3pPENbIX KPbIC.
YkpaiHcokuli mopghonoeiyHuli anbmarax. 2010. T. 8. Ne 2. C. 200-202.
CocTosHWe W iMHaMIKa HapyLLEHMIA IMMYHOPeaKTUBHOCTY Y paboTHK-
KoB xummyeckux npouaeoacts / . M. BoauneHkosa, E. B. BoknaxeHko,
C. W. Kypuesetko, P. H0. Anekcees. bronnemens BCHL CO PAMH.
2014. Ne 1(95). C. 9-13.

Cyp C. B., Cono6iokoBa H. A., Makapos A. A. dapMakoaKoHOMUYECKIN
aHarnu3 neYeHns NaLMeHTOB C OCTPbIM KOPOHAPHBIM CHHAPOMOM 6e3
nogbema cermerta ST B YkpauHe. MeduyuHa HEOMMOXHbIX COCMOS-
Hud. 2015. Ne. 6(69). C. 30-35.

Okonoruyeckas MOpoNorus OpraHoB 3HAOKPUHHOM, UMMYHHOM W
KOCTHOW CUCTEM B YCIIOBUSIX XPOHUYECKOTO MHIansILMOHHOTO BIUSHUS
NEeTY4NX KOMMOHEHTOB 3nokeuaHbix cmon / B. T. KoBeluHnkos v ap.
AcmpaxaHckuli meduyuHckul xypHan. 2013. T. 8. Ne. 1. C. 128-130.
OKCMEPUMEHTAMNBHOE UCCTIeA0BaHWe BRMSHUS TUOTPUA3ONMHA Ha
opraHbl 1 cucTeMbl opraHuama / B. T, KoselwHukoB 1 ap. 3anopoxckut
meduyurekuli xypHan. 2010. T. 12. Ne 5. C. 174-176.

O deKTUBHOCTL NaTOrEeHETUYECKOrO NeveHnst y 6ombHbIX Tybepky-
1Ie30M MErKMX C KCCYAATMBHBIM TUMOM BOCMANMTENBHON TKaHEBOI
peakuun / J1. A. WoBkyH 1 ap. MeduyuHckuli secmHuk Fz2a Poccuu.
2016. Ne. 1. C. 87-91.

References

[

[

B3]

[4

5]

(]

Y

(8]

&l

[10]

(1

[12]

ISSN 2306-4145  http://zmj.zsmu.edu.ua

Lee, I., Kim, K., Kim, S., Baek, H., Moon, C., & Kim, S. et al. (2013).
Apoptotic cell death in rat epididymis following epichlorohydrin
treatment. Human & Experimental Toxicology, 32(6), 640-646.
doi: 10.1177/0960327112467042

Langan, L., Arossa, S., Owen, S., & Jha, A. (2018). Assessing the
impact of benzo[a]pyrene with the in vitro fish gut model: An integrated
approach for eco-genotoxicological studies. Mutation Research/Genetic
Toxicology And Environmental Mutagenesis, 826, 53-64. doi: 10.1016/j.
mrgentox.2017.12.009

Schiavoni, G., D’Amato, G., & Afferni, C. (2017). The dangerous
liaison between pollens and pollution in respiratory allergy. Annals
Of Allergy, Asthma & Immunology, 118(3), 269-275. doi: 10.1016/.
anai.2016.12.019

Tong, S., Berry, H., Ebi, K., Bambrick, H., Hu, W., & Green, D. et al.
(2016). Climate change, food, water and population health in Chi-
na. Bulletin Of The World Health Organization, 94(10), 759-765.
doi: 10.2471/blt.15.167031

Luo, J., Cheng, T., Kuo, H., & Chang, M. (2004). Decreased lung
function associated with occupational exposure to epichlorohydrin and
the modification effects of glutathione s-transferase polymorphisms.
Journal Of Occupational And Environmental Medicine, 46(3), 280-286.
doi: 10.1097/01.jom.0000116807.73005.97

Wan, X., Zhao, Z., Qiu, J., Guo, Y., & Wu, J. (2015). Determination of
epichlorohydrin in workplace air by gas chromatograph-electron capture
detector. Zhonghua Lao Dong Wei Sheng Zhi Ye Bing Za Zhi, 33(4),
307-309. [in Chinese].

Olah, A., Szab6-Papp, J., Soeberdt, M., Knie, U., Dahnhardt-Pfeiffer, S.,
Abels, C., & Bir, T. (2017). Echinacea purpurea -derived alkylamides
exhibit potent anti-inflammatory effects and alleviate clinical symptoms
of atopic eczema. Journal Of Dermatological Science, 88(1), 67-77.
doi: 10.1016/j.jdermsci.2017.05.015

Jiang, L., Li, W.,, Wang, Y., Zhang, X., Yu, D., & Yin, Y. et al. (2014).
Effects of cichoric acid extract from Echinacea purpurea on collagen-in-
duced arthritis in rats. The American Journal Of Chinese Medicine,
42(03), 679-692. doi: 10.1142/s0192415x1450044x

Rezaie, A., Fazlara, A., Haghi Karamolah, M., Shahriari, A., Najaf
Zadeh, H., & Pashmforosh, M. (2013). Effects of Echinacea purpurea
on hepatic and renal toxicity induced by diethylnitrosamine in rats.
Jundishapur journal of natural pharmaceutical products, 8(2), 60-64.

Krishnaraj, J., Kowshik, J., Sebastian, R., Raghavan, S., & Nagi-
ni, S. (2017). Exposure to welding fumes activates DNA damage
response and redox-sensitive transcription factor signalling in
Sprague-Dawley rats. Toxicology Letters, 274, 8-19. doi: 10.1016/).
toxlet.2017.04.001

Waidyanatha, S., Gaudette, N., Hong, Y., & Fennell, T. (2014). For-
mation of epichlorohydrin, a known rodent carcinogen, following oral
administration of 1,3-dichloro-2-propanol in rats. Chemical Research
In Toxicology, 27(10), 1787-1795. doi: 10.1021/tx500239q

Tanabe, T., Yamaguchi, N., Okuda, M., Ishimaru, Y., & Taka-
hashi, H. (2015). Immune System Reaction against Environmental

(13]

(14]

[19]

[16]

(171

(18]

[19]

20]

[21]

(22]

(23]

(24]

25]

26]

27]

28]

Pollutants. Nippon Eiseigaku Zasshi (Japanese Journal Of Hygiene),
70(2), 115-119. doi: 10.1265/jjh.70.115 [in Japanese].

Ridano, M., Racca, A., Flores-Martin, J., Fretes, R., Bandeira, C., &
Reyna, L. etal. (2017). Impact of chlorpyrifos on human villous tropho-
blasts and chorionic villi. Toxicology And Applied Pharmacology, 329,
26-39. doi: 10.1016/j.taap.2017.05.026

Shin, I., Lim, J., Kim, S., Kim, K., Park, N., & Bae, C. et al. (2010).
Induction of Oxidative Stress in the Epididymis of Rats After Subchronic
Exposure to Epichlorohydrin. Bulletin Of Environmental Contamination
And Toxicology, 84(6), 667-671. doi: 10.1007/s00128-010-0018-9
Nikolaeva, O., & Smirnov, A. (2017). Status of euchromatin in mu-
cous cells nuclei of pyloric glands after inhalation of epichlorohydrin
and correction of emerging changes. Inter Collegas, 4(1), 29-32.
doi: 10.35339/ic.4.1.29-32

Shin, ., Park, N., Lee, J., Kim, K., Moon, C., & Kim, S. et al. (2010).
One-generation reproductive toxicity study of epichlorohydrin in
Sprague-Dawley rats. Drug And Chemical Toxicology, 33(3), 291-301.
doi: 10.3109/01480541003734030

Shanh, F., Rahimnejad, S., Bahrami, A., & Farhadian, M. (2017). Risk
Assessment of Workers’ Exposure to Volatile Organic Compounds in
the Air of a Petrochemical Complex in Iran. Indian Journal Of Occu-
pational And Environmental Medicine, 21(3), 121-127. doi: 10.4103/
ijoem.ijjoem_86_17

Rutkowska, A., & Diamanti-Kandarakis, E. (2016). Polycystic ovary
syndrome and environmental toxins. Fertility And Sterility, 106(4),
948-958. doi: 10.1016/j.fertnstert.2016.08.031

Saeedi Saravi, S., & Dehpour, A. (2016). Potential role of organochlorine
pesticides in the pathogenesis of neurodevelopmental, neurodege-
nerative, and neurobehavioral disorders: A review. Life Sciences, 145,
255-264. doi: 10.1016/j.1fs.2015.11.006

Gan, C., Liu, L., Du, Y., Wang, L., Gao, M., & Wu, L. et al. (2016).
Simultaneous determination and pharmacokinetic study of four phenol
compounds in rat plasma by ultra-high performance liquid chroma-
tography with tandem mass spectrometry after oral administration of
Echinacea purpurea extract. Journal Of Separation Science, 39(9),
1628-1637. doi: 10.1002/jssc.201600051

Aarland, R., Bafiuelos-Hernandez, A., Fragoso-Serrano, M., Sier-
ra-Palacios, E., Diaz de Ledn-Sanchez, F., & Pérez-Flores, L. et al.
(2017). Studies on phytochemical, antioxidant, anti-inflammatory,
hypoglycaemic and antiproliferative activities of Echinacea purpurea
and Echinacea angustifolia extracts. Pharmaceutical Biology, 55(1),
649-656. doi: 10.1080/13880209.2016.1265989

Taboureau, O., & Audouze K. (2017). Human environmental disease
network: A computational model to assess toxicology of contaminants.
ALTEX, 34(2), 289-300. doi: 10.14573/altex.1607201

Darwish, W., Ikenaka, Y., Nakayama, S., Mizukawa, H., Thomp-
son, L., & Ishizuka, M. (2017). B-carotene and retinol reduce benzo[a]
pyrene-induced mutagenicity and oxidative stress via transcriptional
modulation of xenobiotic metabolizing enzymes in human HepG2 cell
line. Environmental Science And Pollution Research, 25(7), 6320-6328.
doi: 10.1007/s11356-017-0977-z

Kuvenjova, M. L., Luzin, V. 1., Morozov, V. N., & Morozova, E. N. (2016).
Vlijanie jekstrakta jehinacei purpurnoj na strukturu slizistoj obolochki i
kolichestvo kletok sobstvennyh zhelez slizistoj obolochki fundalnogo
otdela zheludka krys [Influence of echinacea purple extract on the struc-
ture of the mucosa and number of proper gastric glands cells of fundic
mucosa of rats’ stomach]. Kursk Scientific and Practical Bulletin “Man
and His Health”, 2, 66-68. doi: 10.21626/vestnik/2016-2/12 [in Russian].
Cydendambaev, P. B., Baldanova, |. R., Erentueva, A. Ju., & Abidueva
L. R. (2018). Vlijanie jekstraktov lekarstvennyh rastenij bajkalskogo
regiona na pokazateli immuniteta i gemostaza pri jeksperimentalnom
immunodeficite [Extracts of medicinal plants in baikal region:their effect
on the immunity and hemostasis indicators in case of experimental
immunodeficiency]. Bulletin of the Buryat State University. Medicine
and pharmacy, 1, 9-16. [in Russian].

Voloshina, I. S. (2017). Osobennosti korrekeii tiotriazolinom morfo-
logicheskih izmenenij prostaty i semennyh puzyrkov krys, vyzvannyh
vozdejstviem parov jepihlorgidrina [Use of tiotriazoline for correction of
morphological changes in rat’s prostate and seminal vesicles caused
by exposure to epichlorhydrin vapor]. Ulyanovsk Medico-Biological
Journal, 4, 133-139. doi: 10.23648/UMBJ.2017.28.8751 [in Russian].
Voloshyna, I. S. (2014). Histolohichna budova vnutrishnikh orhaniv
reproduktyvnoi systemy statevozrilykh shchuriv samtsiv pislia tryvaloho
vplyvu na orhanizm epikhlorhidrynu [Changes in the histological struc-
ture of the internal organs of the reproductive system of immature rats
after inhalation exposure to toluene]. Bulletin of problems biology and
medicine, 1(106), 230-236. [in Ukrainian].

Vysockij, I. Ju., & Vysockaja, E. I. (2009). Vlijanie metabolitotropnyh pre-
paratov na nekotorye pokazateli jenergeticheskogo obmena v uslovijah
ostrogo toksicheskogo porazhenija pecheni letuchimi komponentami
jepoksidnoj smoly JeD-20 [The influence of metabolytotropic medicines
on some indices of energetic exchange in the conditions of acute toxic

3anopoxckuii MeguumHekuin xypHan. Tom 21, Ne 6(117), Hosbpb — aekabpb 2019 .



[29]

(30]

(31]

[32]

(33]

(34]

[39]

(36]

[37]

(38]

(39]

[40]

[41]

[42]

Zaporozhye medical journal. Volume 21. No. 6, November — December 2019

liver damage by flowing components of epoxyde tar ED-20]. Journal of
SSU. Series MEDICINE, 1, 15-21. [in Russian].

Vysockij, I. Ju. (2005). Farmakologicheskaja korrekcija narushenija
prostaciklin-tromboksanovogo ravnovesija pri ostrom toksicheskom
porazhenii pecheni letuchimi komponentami dianovoj jepoksidnoj smoly
[Pharmacological correction of prostacyclin-thromboxane imbalance
in acute toxic liver damage with volatile components of diane epoxy].
Modern problems of toxicology, 1, 51-56. [in Russian].

Gavrilov, V. A., & Luzin, V. . (2014). Rost i formoobrazovanie nizhnej
cheljusti u belyh krys razlichnogo vozrasta posle 60-dnevnogo vozde-
jstvija parov jepihlorgidrina [Growth and formation of mandible in rats
of different ages after 60-day inhalation of epichlorohydrin]. World of
medicine and biology, 4(47), 93-97. [in Russian].

Luzin, V. I., Fastova, O. N., Morozov, V. N., & Morozova, E. N. (2016).
Gistomorfometricheskie parametry distalnyh izvityh kanalcev pochek
krys razlichnyh vozrastnyh grupp na fone ingaljacionnogo vozdejstvija
toluola s primeneniem korrektorov [Histomorphometric parameters of
renal distal convoluted tubules in rats of different age periods on the
background of toluene inhalation with the use of correctors]. Scientific
bulletins of Belgorod State University. Series: Medicine. Pharmacia,
5(226), 99-103. [in Russian].

Demkovych, A. Ye. (2014).Vplyv tiotryazolinu na aktyvnist tsytokinohe-
nezu u krovi v protsesi rozvytku eksperymentalnoho postekstraktsiinoho
alveolitu [Effect of tiotriazoline on development process of cytokine-
genesis activity in experimental postextraction alveolitis]. Bulletin of
problems biology and medicine, 1(4), 355-359. [in Ukrainian].
Zaharov, V. B., Smirnov, S. N., Mamontov, S. G., & Zaharova E. T.
(2005). Dinamika kletochnoj proliferacii v pecheni krys v rannem post-
natalnom ontogeneze i rol jepidermalnogo faktora rosta v organizacii
proliferativnogo rezhima [Time course of cell proliferation in rat liver
in the early postnatal ontogeny and role of epidermal growth factor in
organization of proliferative regimen]. Bulletin of Experimental Biology
and Medicine, 139(5), 585-588. [in Russian].

Shajahmetoy, S. F., Bodienkova, G. M., Meshhakova, N. M., & Kur-
chevenko S. I. (2012). Izmenenija immunoreaktivnosti u rabotnikov
himicheskih proizvodstv v zavisimosti ot dozovoj nagruzki toksikantami
[Alterations of immunoreactivity in cnemical production workers in
dependence on dose exposure to toxicants]. Hygiene and sanitation,
91(4), 40-43. [in Russian].

Kasimoy, Sh. A., Dzhalilov, A. T., & Turaev, H. H. (2017). Sintez sor-
benta na osnove di-(2-aminojetila)-ditiofosfata kalija i jepihlorgidrina
[The sorbent synthesis based on di-(2-aminoethyl)-dithiophosphate
of potassium and epichlorohydrin]. Universum: chemistry and biology,
9(39),16-21. [in Russian].

Luzin, V. I, Skorobogatov, A. N., & Morozov, V. N. (2013). Osobennosti
rosta kostej skeleta belyh krys razlichnogo vozrasta posle ingaljacionnoj
zatravki toluolom [Features of bone growth in white rats of different
ages after inhalation of toluene vapors]. Taurian Medical and Biology
Journal, 16(1), 135-138. [in Russian].

Belenichey, I. F., Vizir, V. A., Mamchur, V. |, & Kurjata, A. V. (2019).
Mesto tiotriazolina v galeree sovremennyh metabolitotropnyh lekarst-
vennyh sredstv [Place of tiotriazoline in the gallery of modern metab-
olitotropic medicines]. Zaporozhye medical journal, 21(1), 118-128
doi: 10.14739/2310-1210.2019.1.155856 [in Russian].

Mustafaeva, R. Je., Movlaey, |. G., & Ibragimova, S. M. (2015).
Poluchenie i issledovanie rezinovoj smesi na osnove izoprenovogo i
modificirovannogo oligojefirmetakrilatom jepihlorgidrina butadien-stirol-
nogo kauchukov [Obtaining and investigation of rubber mixtures on the
basis of isoprene and modified oligoethermetacrylate epichlorhydrine by
styrene butadiene rubber]. Industrial production and use of elastomers,
1, 37-39. [in Russian].

Gromova, O. A., Torshin, I. Ju., Pronin, A. V., & Volkov, A. Ju.
(2016). Sinergichnye nejrotroficheskie jeffekty piracetama i tiotri-
azolina [Synergistic neurotrophic effects of piracetam and thiotri-
azoline]. Neurology, Neuropsychiatry, Psychosomatics, 8(1), 86-89.
doi: 10.14412/2074-2711-2016-1-86-89 [in Russian].

Skorobogatov, A. N., & Pastuhova, V. A. (2017).Vozrastnye osobennosti
rosta i formoobrazovanija kostej skeleta posle 60-dnevnogo vozdejstvija
na organizm parov jepihlorgidrina [Age peculiarities of growth and
formation of skeletal bones after influence of the 60-day exposure to
epichlorhydrin vapor on organism]. Bulletin of problems biology and
medicine, 4(2), 355-359. [in Russian].

Skorobogatov, A. N., & Gavrilov, V. A. (2014). Prochnostnye harak-
teristiki nizhnih cheljustej i plechevyh kostej u nepolovozrelyh belyh
krys posle dlitel'nogo vlijanija parov toluola [Strength features of rat
mandible and humerus after long-term influence of toluene vapors].
Bulletin of problems biology and medicine, 2(2), 138-141. [in Russian].
Lukianchuk, V. D., Seifullina, 1. Y., Rysukhina, N. V., Martsynko, O. E.,
& Tkachenko V. M. (2007). Skryninh i porivnialna otsinka efektyvnosti
zasobiv detoksykatsii sered koordynatsiinykh spoluk hermaniiu z bi-
olihandamy pry syndromi tryvaloho rozchavliuvannia [Screening and
comparative efficiency analysis of detoxicative remedies among organic

[43]

[44]

[43]

[46]

[47]

[48]

[49]

Original research

germanium compounds in crush syndrome]. Odessa medical journal,
1(99). 15-19. [in Ukrainian].

Smirnov, A. S., Smirnov, S. N., & Mirzebasov, M. A. (2016). Izmenenija
sostojanija sekretornyh granul poverhnostnyh jepiteliocitov slizistoj
obolochki piloricheskogo otdela zheludka krys pri dejstvii jepihlorgidrina
[Changes the state of secretory granules of the superficial epitheliocytes
of the pyloric mucous membrane in the stomach of rats under the
action of epichlorohydrin]. Zaporozhye medical journal, 5(98), 89-92.
doi: 10.14739/2310-1210.2016.5.82693 [in Russian].

Smirnov, S. N. (2010).Vzaimodejstvie desimpatizacii i tireoidnyh
gormonov v organizacii ritmov DNK-sinteticheskoj i mitoticheskoj
aktivnosti jepiteliocitov jazyka nepolovozrelyh krys [Co-operation of
sympathectomy and thyroxin in the regulation of ton— gue’s epithelial
cells division of immature rats]. Ukrainian morphological Aimanac, 8(2),
200-202. [in Russian].

Bodienkova, G. M., Boklazhenko, E. V., Kurchevenko, S. I., & Alek-
seev, R. Ju. (2014). Sostojanie i dinamika narushenij immunoreaktivno-
sti u rabotnikov himicheskih proizvodstv [Disorder state and dynamics
of immune responsiveness in employees of chemical productions].
Bulletin of the ESRC SB RAMS, 1(95), 9-13. [in Russian].

Sur, S. V., Solobjukova, N. A., & Makarov, A. A. (2015). Farmakojekono-
micheskij analiz lechenija pacientov s ostrym koronarnym sindromom
bez podema segmenta ST v Ukraine [Pharmacoeconomic analysis of
treating patients with acute coronary syndrome without ST-segment
elevation in Ukraine]. Emergency medicine, 6(69), 30-35. [in Russian].
Koveshnikov, V. G., Fomina, K. A., Luzin, V. I., Voloshin,V. N., Volos-
hina, I. S., & Shutov, E. Ju. et al. (2013). Jekologicheskaja morfologija
organov jendokrinnoj, immunnoj i kostnoj sistem v uslovijah hronich-
eskogo ingaljacionnogo Vvlijanija letuchih komponentov jepoksidnyh
smol [The ecological morphology of the organs of endocrine, immune
and bone systems under the of chronic inhalation influence of volatile
components of epoxy resins). Astrakhan medical journal, 8(1), 128-
130. [in Russian).

Koveshnikov, V. G., Fomina K. A., Voloshin, V. N., Rykova, Ju. A,
Belik, I. A., & Gladkova, A. N. et al. (2010). Jeksperimentalnoe issledo-
vanie vlijanija tiotriazolina na organy i sistemy organizma [Experimental
study of the influence of thiotriazoline on organs and systems of the
organism]. Zaporozhye medical journal, 12(5), 174-176. [in Russian].
Shovkun, L. A., Kampos, E. D., Konstantinova, A. V., Franchuk, I. M., &
Volodko, N.A. (2016). Jeffektivnost patogeneticheskogo lechenija u bol-
nyh tuberkulezom legkih s jekssudativnym tipom vospalitelnoj tkanevoj
reakcii [Efficiency pathogenetic treatment of patients with pulmonary
tuberculosis with exudative type inflammatory tissue reaction]. Medical
Herald of the South of Russia, 1, 87-91. [in Russian].

ISSN 2306-4145  http://zmj.zsmu.edu.ua 827



Ole r’MMHaAbHblEe UCCAEAOBAHNA

UDC: 579.861.2:579.262:577.18.04:615.372

The effects of cell-free extracts derived from probiotic strains
Bifidobacterium bifidum and Lactobacillus reuteri
on the proliferation and biofilm formation by Lactobacillus reuteri in vitro

0. V. Knysh*

State Institution “I. Mechnikov Institute of Microbiology and Immunology of National Academy of Medical Sciences of Ukraine”, Kharkiv

Key words:
proliferation,
probiotic
derivatives,
Bifidobacterium
bifidum,
Lactobacillus
reuteri.

Zaporozhye
medical journal
2019; 21 (6), 828-834

DOI:
10.14739/2310-1210.
2019.6.186711

*E-mail:
knysh_oksana@ukr.net

Katouosi croBa:
nponidepauis,
AepuBaTy
npobioTuKiB,
Bifidobacterium
bifidum,
Lactobacillus
reuteri.

3anopisbkuit
MeAHYHUI
XKypHaa. - 2019. -
T. 21, Ne 6(117). -
C. 828-834

828

ISSN 2306-4145  http://zmj.zsmu.edu.ua

The aim of the research was to investigate the ability of cell-free extracts, containing derivatives of probiotic strains Bifidobacterium
bifidum and Lactobacillus reuteri, to influence the proliferation and biofilm formation by Lactobacillus reuteri in vitro; to evaluate
the prospects for the creation of new metabiotics and means of increasing the overall productivity of probiotic cell biomass based
on them.

Materials and methods. Cell-free extracts were obtained from probiotic strains B. bifidum 1 and L. reuteriDSM 17938 by the authors’
method. Probiotic strain L. reuteri DSM 17938 used as a test culture. The investigation of the proliferation and biofilm formation
by L. reuteri was carried out by spectrophotometric method using a microtiter-plate reader “Lisa Scan EM” (Erba Lachema s.r.o.,
Czech Republic).

Results. It has been established that the cell-free extract obtained from L. reuteri culture grown in its own disintegrate, sup-
plemented with glycerol and glucose, is the only one of all studied, which stimulates both proliferation and biofilm formation by
L. reuteri. The cell-free extracts, obtained from L. reuteri and B. bifidum disintegrates and from L. reuteri culture, grown in its own
disintegrate, stimulate proliferation of test-culture to varying degrees (depending on the type of extract and its content in the culture
medium), but have a significant inhibitory effect on the biofilm formation by L. reuteri. The extract, obtained from B. bifidum cul-
ture, grown in its own disintegrate, does not have a significant effect on proliferation and greatly suppresses the biofilm formation
by L. reuteri.

Conclusions. The results of the study allow us to positively evaluate the prospects for the creation of new metabiotics based on
probiotic derivatives. Cell-free extract, obtained from L. reuteri culture, grown in its own disintegrate supplemented with glycerol
and glucose can contribute to the survival and facilitate inoculation of the introduced probiotic in the gastrointestinal tract when
used together.

Derivative-containing extracts with a pronounced growth-stimulating effect can be the basis for creating the means of increasing
the overall productivity of the probiotic cell biomass. The use of such means will increase the economic efficiency of probiotic
cultures production. Obtained data induce further study of the biochemical composition, elucidation of the mechanism of cell-
free extracts action and confirmation of their efficacy in vivo.

BnauB 6€3KAITUHHUX €KCTPAKTIB, WO OTPUMaHi 3 NPo6ioTMUHMX WTamiB
Bifidobacterium bifidum Ta Lactobacillus reuteri, Ha npoaidpepauito
Ta 6ionniBkoyTBOpeHHA Lactobacillus reuteri in vitro

0. B. KHuw

MeTa po60oTu — focnianTyi 3aaTHICTb Be3KMiTMHHUX EKCTPAKTIB, LU0 MICTATb AepuBaTi NpobioTUYHKX WTamis Bifidobacterium bifidum
i Lactobacillus reuteri, Bnnneatv Ha nponicbepaito Ta bionniskoyTeopeHHs Lactobacillus reuteri in vitro; OLiHUTM NepcnekTuBm
CTBOPEHHS! Ha iXHilh OCHOBI HOBMX MeTabioTWKiB, 3aC0DiB NiABMLLEHHS 3aranbHOi NPOAYKTUBHOCTI KNiTMHHOI Giomacy npobioTuka.

Marepianu Ta metogm. BeskniTyHHI excTpakTi oTpumyBanm 3 npobioTuyHmx wramie B. bifidum 1 i L. reuteri DSM 17938 3a
METOAOM, Lo po3pobneHuii asTopamu. MpobioTnynmi wram L. reuteri DSM 17938 BukopucToByBanu sik TecT-kynstypy. Mponi-
thepauito Ta BionniskoyTBOpeHHs L. reuteri nocnigpysany cnekTpooTOMETPUYHIM METOLOM 32 AONOMOFOK MIKPOMITAHLLETHOTO
aHanisaropa «Lisa Scan EM» («Erba Lachema s.r.0.», Yecbka Pecnybnika).

Pesynirati. Be3kniTMHHUI eKCTpaKT, ki OTpUManu 3 Kynstypu L. reuteri, WO BUPOLLEHa y BNAacHOMY Ae3iHTerparti 3 foAaBaH-
HAM TTiLepUHY Ta [MIOKO3K, € EANHWM 3 YCiX AOCRIMKEHNX, KOTPUIA CTUMYITIOE i nponidepaLito, | BionniBkoyTBOpeHHs L. reuteri.
BeskniTWHHI ekcTpakTy, Wo oTpumaHi 3 AesiHTerparis L. reuteri i B. bifidum i 3 kynsTypu L. reuteri, BUPOLLEHOI y BNacHOMy
fesiHTerpari, CTUMYMIOKTb NpornidepaLito TeCT-KynbTypy Pi3HO MIpOH (3aneXHO Bif TUMY eKCTPakTy Ta NOro BMICTY B cepe-
[OBULL KYNBTUBYBaHHS), ane MatoTb 3HaYyLLUIA iHriBITOpHWIA BNNWB Ha GionniBkoyTBOPEHHS L. reuteri. EKCTpaKT, LLLO OTpUMaHNii
3 KynbTypu B. bifidum, BUpOLLEHOT y BNacHOMY AesiHTerpari, He Mae iCTOTHOrO BNMBY Ha nporicepallito Ta CyTTEBO MPUrHidye
GionniBkoyTBOPEHHS L. reuteri.

BucHoBKuM. Peaynsratv fOCTIMKEHHS Aal0Tb MOXMMBICTb NO3UTUBHO OLHUTY NEPCTEKTUBM CTBOPEHHS HOBWX METabioTuKIB Ha
OCHOBI MPOBIOTUYHNX MOXIAHNX. BE3KNITUHHWI EKCTPAKT, Lo OTPUMAaHWIA 3 KynbTypy L. reuteri, sika BUpOLLEHa y BMacHOMY Ae3iH-
Terpati 3 4ofaBaHHAM MiLepyHy Ta rMoKO3W, MOXe CMPUSITU BUXKUBAHHIO Ta MONErLUyBaTy iHOKyNsLo BBEAEHOro npobioTuka y
LUMYHKOBO-KMLLUKOBOMY TPaKTi NPy NOEAHAHOMY BUKOPUCTAHHI.

[epuBat-BMICHi €KCTPaKTU 3 BUPAXEHUM PICT-CTUMYMIOBaNbHAM €DEKTOM MOXYTb CTaTW OCHOBOK ANsi CTBOPEHHS 3acobiB
MiABWLLEHHS 3aranbHOi NPOAYKTMBHOCTI KNITWHHOI Giomack npobioTuka. BukopuctaHHs Takux 3acobiB MiaBULLUTL EKOHOMIYHY
e(hEKTUBHICTb BUPOBHULITBA NPOGIOTUYHIX KynbTyp. Pe3yrnsTaTi CnoHykatoTh 40 NPOLOBKEHHS BUBYEHHS BioXiMiYHOrO cknaay,
3'ACyBaHHs MexaHi3My Aii De3kniTMHHUX eKCTPAKTIB i NiATBEPMXEHHS iXHBOT epeKTUBHOCTI in Vivo.
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BAusiHue 6eCKAETOUHbIX JKCTPAKTOB, MOAYYEHHbIX U3 npoéuomqecmx wrammoB Kniouesble crosa:

Bifidobacterium bifidum w Lactobacillus reuteri, zggagi’fga”““'

Ha npoAaudepaumto u buonreHkoobpasosanue Lactobacillus reuteri in vitro MPOBHOTHKOB,
Bifidobacterium

0. B. KHbiw bifidum,

Llenb pa6oTkl — uccnenosatb CMOCOBHOCTL BECKMETOUHbIX 3KCTPAKTOB, COAEPXKALUMX AepuBaThl NPOBUOTMYECKMX LUTAMMOB Lactolgacr/lus

Bifidobacterium bifidum w Lactobacillus reuteri, BnusiTe Ha nponucdepauyio n GuonneHkoobpasosaHme Lactobacillus reuteri in - " euterl.

vitro; OLieHWTb NePCMeKTVBLI CO3aHNS! Ha X OCHOBE HOBLIX METABMOTIKOB 1 CPELCTB NOBLILLEHMS O6LLEH MPON3BOAUTENBHOCTH

KneTo4Hoit Gruomacce! npobroTuka. 3anopoxckuii
MeAULIMHCKUIN

Marepuans! u MeToabl. BeckneTouHble SKCTPaKTbI Nonyyanu 13 npobruoTnieckux LWtammos B. bifidum 1w L. reuteri DSM 17938
METOAOM, pa3paboTtaHHbIM aBTopamu. [NpobuoTndeckuit wramm L. reuteri DSM 17938 ncnonbaoBanu B ka4ecTse TECT-KYNbTYpbI.
Mponudepauyto 1 GruonneHkoobpasosanue L. reuteri nccnepoBanyt CnekTpoPOTOMETPUYECKAM METOLOM C MOMOLLbH MUKPO-
nnaHLIeTHoro aHanuaatopa «Lisa Scan EM» («Erba Lachema s.r.0.», Yewickas Pecnybnuka).

XypHaa. - 2019. -
T. 21, Ne 6(117). -
C. 828-834

Pe3ynbrathl. BeckneTouHbI 3KCTPaKT, MOMyYeHHbIN 13 KynbTypbl L. reuteri, BblpalleHHOW B COBCTBEHHOM [e3uHTerpate ¢
no6aBneHneM muueprHa 1 roKo3bl, — EAUHCTBEHHBINA 13 BCEX UCCNEA0BaHHbIX, KOTOPbIA CTUMYNMPYET W Nponudepauuto, 1
HuonneHkoobpasoBaHue L. reuteri. BeCKNeTOYHblE KCTPaKTbI, MOMNyYeHHbIE U3 AeanHTerpatoB L. reuteri v B. bifidum v kynbTtypbl
L. reuteri, BbpaLLieHHOW B COBCTBEHHOM Ae3nHTerpate, CTUMYNMPYIOT NponndepaLiyio TECT-KyNbTYpbl B pa3HON CTenexm (B 3aBu-
CMMOCTM OT TUNa SKCTPAKTa 1 Er0 COAEPKaHNs B Cpeae KyNbTUBUPOBAHMS), HO MIMEKT 3HAUUTENBHOE MHIMOUTOPHOE BRMSIHWE Ha
BuonneHkoobpasoBaHue L. reuteri. QKCTPaKT, NONyYEHHbIA U3 KynbTypbl B. bifidum, BeipalleHHo B COOCTBEHHOM Ae3nHTErpare,
He UMEeT CyLLECTBEHHOTO BNWSIHWS Ha NponvdepaLmio 1 3HauUTenbHO nofaenseT bruonneHkoobpasosaxue L. reuteri.

BhIBoAbI. Pesynbrathl UCCnefoBaHust NO3BONSKOT NOMOXUTENBHO OLEHUTL NEPCMEKTHBLI CO3aHNS! HOBbIX METABMUOTIKOB Ha OC-
HOBE NPOBKOTNYECKNX NPOU3BOAHBIX. BECKNETOUHBIA 3KCTPAKT, NOMYyYEHHbIN 13 KyNbTYpbI L. reuteri, BbipaLLeHHON B COOCTBEHHOM
[esuHTerpare ¢ 4o6aBNeHEM MULEPVHA U FTHOKO3bI, MOXET CMOCOBCTBOBATBL BbhKMBAHWIO 1 06NeryaTh MHOKYMSALIMIO BBEAEHHOTO
npoBroTHKa B KenyA04YHO-KMLLEYHOM TPaKTe NPYU COBMECTHOM UCTOMNb30BaHM.

[epviBat-coaepalLime 3KCTPaKTbl C BbIPaXKEHHbIM POCT-CTUMYIIMPYHOLLMM 3ChPEKTOM MOTYT CTaTb OCHOBOM 11151 CO3aHUs CPELCTB
MOBbILLIEHNS O6LLIEN MPOAYKTUBHOCTY KNETO4HOW G1oMacchl npobroTyika. crnons30BaHme Takvx CPeacTs NOBbICUT 3KOHOMUYECKYHO
3(hpeKTMBHOCTb NPOM3BOACTBA NPOBMOTUYECKNX KynbTYp. [onyyeHHble JaHHbIe NOOYXAAtT K AanbHENLLeMy U3ydeHno Groxu-
MUYECKOTrO COCTaBa, BbISICHEHUS MeXaH13Ma AeNCTBUS GECKMETOHBIX SKCTPAKTOB M NOATBEPXAEHNS UX 3QEKTUBHOCTY in Vivo.

Lactobacillus reuteriis one of the first microorganisms colo-
nizing the gut of newborns and determining the subsequent
development of the immune system. This microorganism is
an important natural inhabitant of human breast milk, skin,
urinary tract, and occupies a special position in the gut
ecosystem [1-3]. L. reuteri belongs to probiotic microor-
ganisms due to a number of beneficial effects for the host
organism. These lactobacilli regulate the composition of
the microbiotas. They inhibit the growth of opportunistic
and pathogenic microorganisms due to the production of
antimicrobial substances (organic acids, ethanol, reuterin
and reutericyclin) and compete for receptors and binding
sites on the intestinal mucosa with other microbes, provi-
ding colonization resistance. Thereby L. reuteri strengthens
the intestinal barrier and reduces the microbial translocation
across the intestinal epithelium. It has been shown that
L. reuteri have anti-inflammatory activity: it decreases
the production of many pro-inflammatory cytokines, pro-
mote the formation of T, cells and stimulate ptoduction of
IL-10 [1]. L. reuteri also exhibits anti-cancer activity due to
production of anti-carcinogenic compounds (short chain fatty
acids) and reduction of intestinal absorption of endogenous
and exogenous carcinogens [2,3].

According to the research of Gerhard Reiter and To-
monari Mitsuoka, in the middle of the past century L. reuteri
was one of the dominant lactobacilli. In recent decades,
along with a decrease in the bacterial diversity of the gut
microbiota, reduction of the L. reuteri population size and low
its prevalence in human is observed [4]. This phenomenon
has arguably contributed to an increase in human immune
dysregulation and other negative health consequences.
In this regard, scientists proposed the Microbiome Rewil-
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ding Hypothesis [5]. This hypothesis prompts to realize
the need for “reintroduction” and engraftment of L. reuteri
in the human gut.

L. reuteri as probiotic species is produced by BioGaia
AB. L. reuteriDSM 17938 is the daughter strain of L. reuteri
ATCC 55730 which has an important advantage: it does
not possess undesirable plasmid resistance to antibiotics.
There is much evidence of the effectiveness of L. reuteri
DSM 17938 for the treatment and prevention of diseases in
infants, children and adults: infantile colic and regurgitation,
necrotizing enterocalitis, functional constipation or functional
abdominal pain, diarrhea [1,3,4,6]. However, most studies
show that the beneficial effect of L. reuteriis temporary and
disappears after discontinuation of the probiotic taking [7-9].
Orally taken bacteria do not survive due to the damaging
effects of physicochemical factors in the gastrointestinal
tract, the effects of the host's immune system, competition
with commensal and pathogenic bacteria [8]. Probably one
of the serious reasons why L. reuterileaves the gastrointes-
tinal tract is the lack of important dietary substrates.

Taking into account the importance of L. reuteri for
human health and significant benefits for functioning of
the hosts’ immune system, the development of methods
aimed at improving survival and facilitating the inoculation
of lactobacilli in the gastrointestinal tract has a significant
therapeutic value. One way to increase the survival of
bacteria is to protect them by encapsulation or adhesion to
a semi-permeable biocompatible dextranomer microsphere
in the form of a biofilm [8]. The second way is to use growth
promoting prebiotic ingredients: B-galacto- oligosaccha-
rides, lactulose, fructo-oligosaccharides, inulin, isomaltose
[10]. An alternative approach to increasing colonization of
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the gastrointestinal tract by beneficial microorganisms and
enhancing the protective properties of the immune system
is using the biological activity of the probiotics’ derivatives
[11-13].

The aim

The aim of the research was to investigate the ability of
cell-free extracts, containing derivatives of probiotic strains
Bifidobacterium bifidum and Lactobacillus reuteri, to influ-
ence the proliferation and biofilm formation by Lactobacillus
reuteri in vitro; to evaluate the prospects for the creation
of new metabiotics and means of increasing the overall
productivity of probiotic cell biomass based on them.

Materials and methods

Five cell-free extracts containing probiotics’ derivatives
were investigated:

— L —filtrate of L. reuteri disintegrate;

— ML — filtrate of L. reuteri culture, grown in L. reuteri
disintegrate;

— MLG —filtrate of L. reuteri culture, grown in L. reuteri
disintegrate supplemented with 0.8 M (73.7 g/1) glycerol and
0.4 M (72.1 gll) glucose;

— B —filtrate of B. bifidum disintegrate;

- MB —filtrate of B. bifidum culture, grown in B. bifidum
disintegrate.

Disintegrates and probiotics’ cultures were obtained
from probiotic strains B. bifidum 1 (from medical product
“Bifidumbacterin-Biopharma”, JSC Biopharma, Ukraine)
and L. reuteriDSM 17938 (from medical product “BioGaia”,
BioGaia Production AB, Sweden) using the method deve-
loped by the authors [14]. Disintegrates were prepared by
tenfold cyclic freezing-thawing of the bacterial suspensions
with an optical density of 10 units on the McFarland scale.
Cultures were obtained by growing probiotic microorga-
nisms in their own disintegrates for 72 hours. Disintegrates
and cultures were centrifuged and passed through mem-
brane filters (Vladipor, RF) with a pore diameter of 0.2 ym
to remove microbial cells and cellular debris. As a result,
cell-free extracts were received.

The probiotic strain L. reuteri DSM 17938 was used
as a proliferating and biofilm-forming test culture. The lyo-
philized microbial mass was rehydrated and recovered by
cultivation in tryptone soya broth (TSB; HiMedia, India) in
microaerophilic conditions for 24 hours at 37 °C. After che-
cking the purity of the culture, the cells were washed three
times to remove the components of the nutrient medium.
For this, the cell suspension was centrifuged for 10 min at
1500 g and the pellet was resuspended in a sterile isotonic
saline solution (0.9 % NaCl). The inoculum was prepared
from the suspension of washed cells. It was a microbial
suspension in a physiological saline solution with an optical
density of 10 units on the McFarland scale (~10° CFU/ml).
The turbidity of the suspension was measured using
the Densi-La-Meter Il device (PLIVA-Lachema Diagnostika,
Czech Republic).

The study of the effect of cell-free extracts on the
L. reuteri proliferation was performed in sterile 96-well poly-
styrene microtiter plates (JSC “Eximcargotrade”, Ukraine).
TSB supplemented with 1 % glucose, cell-free extracts

and inoculums were added into the test wells in the ratio
of 8:1:1; 6:3:1 and 4:5:1. Thus, the final concentration of
each extract in the cultivation medium was 10 % vol, 30 %
vol or 50 % vol. TSB supplemented with 1 % glucose,
physiological saline (PhS) and inoculums were added into
the positive control wells (PC) in the same ratio: PC, (10 %
vol of the PhS in the cultivation medium); PC,; (30 % vol
of the PhS in the cultivation medium); PC,; (50 % vol of
the PhS in the cultivation medium). The final concentration
of microbial cells in the test and positive control wells was
~108 CFU/ml. The negative control wells (NC) contained
only TSB. The plates were covered with lids and incubated
in microaerophilic static conditions for 24 hours at 35-37
°C. The optical density (OD) of the wells was measured
at 578 nm using a microtiter-plate reader “Lisa Scan EM”
(“Erba Lachema s.r.0.”, Czech Republic). The inhibition (or
stimulation) indices were calculated by the formula: Inhl
(Stl) = (AOD - AOD,,;) + AOD,.x100%, where AOD and
AQD,,, are the optical density gain in the test and positive
control wells within 24 hours, respectively.

The study of the effect of cell-free extracts on the biofilm
formation by L. reuteri. Cultivation of biofilms in the wells
and subsequent detection by stain for biofilm recognition
were performed according to the method of Stepanovic’
et al. [15]. After measuring the optical density of the wells
the plates were continued to incubate in microaerophilic
static conditions for 24 hours at 35-37 °C. Than the con-
tents of the wells were decanted into discard container.
Each well was carefully washed three times with sterile
0.1 M phosphate-buffered saline (PBS; pH 7.2) using an
appropriate micropipette. Plates were drained in an inverted
position. Attached biofilms were fixed by exposing them to
hot air at 60 °C for 60 min. Then they were stained by 1 %
crystal violet for 15 min. After that, wells were washed ten
times with purified water using a micropipette. Ethanol as
an eluent was gently added into the wells for resolubilization
of the dye. Microtiter plate covered with the lid and was left
at room temperature for 30 min. The optical density (OD)
of the eluate in the test and control wells was measured at
630 nm by using a microtiter-plate reader “Lisa Scan EM”
(“Erba Lachemas.r.0.”, Czech Republic). Based on the OD
values obtained for NC and test samples, biofilm formation
was defined as:

—weak (OD,, < OD = 2xOD,.);

—moderate (2xOD,, < OD < 4x0D,.);

- strong (4xOD,, < OD);

- no biofilm formation (OD < OD, ), according to
the method for quantification of biofilm formation proposed
by In Lee S. et al. [16].

The inhibition (or stimulation) indices were calculated by
the formula: Inhl (Stl) = (OD - OD,,) + OD,,.x100%, where
OD and OD,,, are optical density of the test and control
samples, respectively.

All experiments were performed three times. Each
sample was tested in triplicate. Obtained data were sta-
tistically processed with Excel 2010 software (Microsoft,
USA). Average values of obtained indices (OD or AOD)
with standard deviations (SD) were determined. The sig-
nificance of the difference between the obtained indices of
the test and control groups was determined by Student’s
t-test. Differences were considered significant at P < 0.05.
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Results

At the first stage of research, the effect of cell-free extracts
on L. reuteri proliferation was studied. The data presented
in Fig. 1 suggests that an increase in the volume of the PhS
replacing the nutrient medium in the control sample from
10 % to 30 % and from 10 % to 50 %, is accompanied
by a decrease in the optical density gain of the culture by
an average of 13.8 % and 26.0 %, respectively. This is a
dilution effect due to a decrease in the amount of nutrients
in the cultivation medium. Introduction into the cultivation
medium of the L extract at a concentration of 10 % leads to
asignificantincrease in the optical density gain of the culture
compared to PC,; (Stl is 24.5 %). ML and MLG cell-free
extracts at a concentration of 10 % do not have a significant
effect on the optical density gain of the culture.

The increase of L, ML and MLG extracts’ content in
the cultivation medium for up to 30 % is accompanied by
a significant increase in the optical density gain of the cul-
ture in comparison with PC,; (Stls are 101.4 %; 54.3 %
and 30.0 %, respectively). Introduction into the cultivation
medium of L and ML extracts at a concentration of 50 %
results in a significantly increase of the optical density gain
of the culture compared to PC, (Stls are 81.7 % and 32.7 %,
respectively). MLG extract at 50 % content in the cultivation
medium does not have a significant effect on optical density
gain of culture compared to PC,.

As shownin Fig. 2, cell-free extract Bin the composition
of the cultivation medium at a concentration of 10 % does
not have a significant effect on the optical density gain of
the culture compared to PC, . An increase in the content of
this extract in the composition of the cultivation medium to
30 % and 50 % leads to a significant increase of the culture
optical density gain compared to the PC, and PC,; (Stls
are 19.5 % and 16.3 %, respectively). The presence of B
extract in the cultivation medium does not affect the culture
optical density gain.

At the second stage of research, the effect of cell-free
extracts on biofilm formation by L. reuteri was studied.
Optical density of the eluate enables to indirectly judge
the biofilm formation by bacteria. An increase in the volume
of the PhS replacing the nutrient medium in the control
sample from 10 % to 30 % and from 10 % to 50 %, is ac-
companied by a decrease in the optical density of the eluate
by an average of 8.9 % and 29.8 %, respectively (Fig. 3).
The biofilm formation by L. reuteri culture at 10 %, 30 % and
50 % content of the PhS in the cultivation medium is defined
as strong. The introduction into the cultivation medium of
extract L at a concentration of 10 % is accompanied by
a decrease in the optical density of the eluate compared
with PC, (Inhl is 16.3 %). Extract ML at a concentration
of 10 % does not affect the optical density of the eluate.
An increase in the concentration of extracts of L and ML
to 30 % in the cultivation medium is accompanied by a
significant decrease of the biofilm formation by test-cul-
ture compared to PC,; (Inhls are 63.6 % and 51.3 %,
respectively).

But, despite this, the biofilm formation of the test cul-
ture is defined as strong. An increase in the content of L
and ML extracts in cultivation medium up to 50 % leads to
pronounced inhibition of biofilm formation by L. reuteri com-
pared to PC,, (Inhls are 78.0 % and 48.3 %, respectively).
It should be noted that in the presence of L extract, biofilm
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Fig. 1. The effect of cell-free extracts derived from L. reuteri on the proliferation of L. reuteri (average
AOD + SD, at 578 nm, n = 3).

PC: positive controls (PC, ; PC,; PC, ); L:filtrate of L. reuteri disintegrate; ML: filtrate of L. reuteri
culture, grown in L. reuteri disintegrate; MLG: filtrate of L. reuteri culture, grown in L. reuteri
disintegrate supplemented with glycerol and glucose; *: the differences are significant compared
to the PC,; #: compared to the PC,; }: compared to the PC,, P < 0.05.
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Fig. 2. The effect of cell-free extracts derived from B. bifidum on the proliferation of L. reuteri
(average AOD + SD, at 578 nm, n = 3).

PC: positive controls (PC, ; PC,; PC, ); B:filtrate of B. bifidum disintegrate; MB: filtrate of B. bifidum
culture, grown in B. bifidum disintegrate; #: the differences are significant compared to the PC,;
1: compared to the PC,, P < 0.05.

formation by L. reuteri culture becomes moderate. MLG
extract at 10 % and 30 % concentration in the cultivation
medium significantly stimulates the biofilm formation of
the test culture (Stls are 32.9 % and 25.5 %, respectively).
The degree of biofilm formation by L. reuteriin a cultivation
medium containing 50 % MLG extract does not differ from
biofilm formation by test culture in the PC,,.

As can be seen from the data presented in Fig. 4, B
and MB extracts significantly inhibit biofilm formation of
L. reuteri in a dose dependent manner. Calculated Inhls
of biofilm formation under the influence of introducing B
extract into the cultivation medium at concentrations of
10 %; 30 % and 50 % are: 50.0 %; 82.9 % and 83.7 %,
respectively. The Inhls after the introduction of MB extract
into the cultivation medium at the same concentrations are:
31.0 %; 73.8 % and 73.1 %, respectively. Biofilm formation
by L. reuteri culture in the presence of extracts Band MBin
the cultivation medium at concentrations of 30 % and 50 %
is defined as moderate.
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Fig. 3. The effect of cell-free extracts derived from L. reuteri on the biofilm formation by L. reuteri
(average OD % SD, at 630 nm, n = 3).

PC: positive controls (PC,; PC,; PC,); L:filtrate of L. reuteri disintegrate; ML: filtrate of L. reuteri
culture, grown in L. reuteri disintegrate; MLG: filtrate of L. reuteri culture, grown in L. reuteri
disintegrate supplemented with glycerol and glucose; *: the differences are significant compared
to the Pcm;": compared to the PC,; 1: compared to the PC,, P < 0.05.
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Fig. 4. The effect of cell-free extracts derived from B. bifidum on the biofilm formation by L. reuteri
(average OD £ SD, at 630 nm, n = 3).

PC: positive controls (PC, ; PC,; PC, ); B filtrate of B. bifidum disintegrate; MB: filtrate of B. bifidum
culture, grown in B. bifidum disintegrate; *: the differences are significant compared to the PC, ;
#: compared to the PC, ; $: compared to the PC, P < 0.05.

Discussion

Summarizing the data obtained at the first stage of research,
it should be noted that cell-free extracts obtained from L. re-
uteri disintegrate and culture, grown in its own disintegrate,
stimulate the proliferative activity of L. reuteri to a much
greater degree than the extract obtained from B. bifidum
disintegrate. According to the degree of stimulatory effect
on the L. reuteri proliferation, cell-free extracts arranged
in ascending order: B < MLG < ML < L. The stimulation
abilities of cell-free extracts enhance with increasing con-
centration in the cultivation medium from 10 % to 30 %
and weaken with increasing concentration to 50 % due to
the dilution effect. The most pronounced stimulatory effect
on L. reuteri proliferation is exerted by extract L, containing
disintegration products of L. reuteri. The less pronounced
effect of ML and MLG extracts on the proliferative activity of
L. reuteriis obviously associated with the inhibition effect of
some metabolites contained in these extracts. One of these
metabolites can be reuterin, produced by L. reuteri when

cultivated in a glycerin-containing medium. It is known that
reuterin exhibits pronounced antimicrobial activity toward
to representatives of many genera of bacteria, fungi and
protozoa in concentrations 4-5 times lower than those that
can inhibit the growth of lactic acid bacteria. It is noteworthy
that among all species of the genus Lactobacillus L. reuteri
produces the highest concentrations of reuterin and is most
resistant to its antimicrobial activity [1]. In addition to reu-
terin, proliferative activity can be suppressed by lactic acid
produced by lactobacilli in the process of cultivation. Lactic
acid due its chelating properties can capture essential for
growth elements, such as iron [17,18].

Data obtained at the second stage of research, allow
us to conclude that all cell-free extracts, with the exception
of MLG, inhibit biofilm formation by L. reuteri. According
to the degree of inhibitory effect on the L. reuteri prolif-
eration, cell-free extracts arranged in ascending order:
ML < L < MB < B. The inhibitory and stimulatory abilities
of cell-free extracts are in a concentration-dependent way.
The chemical stimuli that influence the development of
biofilms include nutrients and metabolites, quorum sensing
molecules, and antimicrobials. According to recent studies,
bacterial exposure to subinhibitory antimicrobials of many
chemically different classes increases biofilm formation.
This phenomenon can be considered as a quick and
nonspecific way to protect the population from chemical
threats. It can be explained by relying on the fundamental
biomedical paradigm of hormesis, according to which small
doses stimulate, and large inhibit biological parameters
[19]. We assume that stimulatory effect of MLG extract
on biofilm formation by L. reuteri is related to the content
in the extract of reuterin, which has antimicrobial activity.
To date, we have not established which mechanisms
underlie the inhibitory effect of other extracts on the bio-
film formation by L. reuteri. This issue is to be studied
further. However, we assume the existence of at least
two mechanisms of inhibition. The first mechanism is
based on the ability of disintegration products, which are
signal molecules, to suppress the expression of genes
responsible for biofilm formation. The second mechanism
is associated with the involvement of some structural
components of bacteria (EPSs, proteins, for example) in
non-specific interactions of cells with abiotic and biotic
surfaces [18]. Supposedly, the disintegration products,
which are structural components of lactic acid bacteria,
can disrupt the biofilm formation by shielding cell surface
adhesins and changing its physicochemical properties.

Analysis of the data suggests that the different direc-
tionality and degree of influence of the studied cell-free
extracts on the basic physiological functions of L. reuteri
are due to differences in their composition, which is pre-
determined by the method of preparation and by the type
of derivatives’ producer. It is obvious that extracts from
disintegrates, obtained by repeated freezing-thawing of a
bacterial suspension, contain the structural components
of bacterial cells (MAMPs, microbe-associated molecular
patterns) and bacterial cold shock proteins (DAMPs, da-
mage-associated molecular patterns). These structures
possess powerful bioregulatory potential. For example,
cold induced proteins have the ability to orchestrate multi-
ple cellular processes, including proliferation and differenti-
ation by regulation of transcription, translation, and splicing
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[11,12,20]. Extracts from probiotic cultures additionally
contain metabolic products of actively proliferating cells.
Some substances can be catabolized by lactobacilli and
serve as signaling molecules involved in the regulation of
gene expression and in the quorum sensing mechanism
implementation. Elucidation of the mechanism of action
requires further careful study of the biochemical compo-
sition of cell-free extracts.

Conclusions

1. The results of the study allow us to positively evaluate
the prospects for the creation of new metabiotics based on
probiotic derivatives.

2. Cell-free extract, obtained from L. reuteri culture,
grown in its own disintegrate supplemented with glycerol
and glucose can contribute to the survival and facilitate
inoculation of the introduced probiotic in the gastrointestinal
tract when used together.

3. Derivative-containing extracts with a pronounced
growth-stimulating effect can be the basis for creating of
means for increasing the overall productivity of probiotic cell
biomass. The use of such means will increase the economic
efficiency of the production of probiotic cultures.

4. Obtained data induce further study of the biochemi-
cal composition, elucidation of the mechanism of action of
cell-free extracts and confirmation of their efficacy in vivo.

Prospects for further research: obtained results are
of practical importance and will be used in the development
of new metabiotics and means for increasing the overall
productivity of cell probiotic biomass based on B. bifidum
and L. reuteri derivatives.
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Review

PeKypeHTHi pecnipaTopHi 3aXBOpIOBaHHA Y NPaKTULLi CiIMEMHOro Aikaps

Ta nepiaTpa: OCHOBHiI NUTaHHA (OrASIA AiTepaTypm)

0. . Aemko*ACEF C, B, AykaLykBCP

AY «HayKkoBO-NpaKTUUHUI MeAUUHUI LEHTP «Peabinitauis» MO3 YkpaiHu», M. YXropoa

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTaLis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3atBEpPAXEHHS CTaTTI

MeTta po60oT1 — npoaHaniaysaTi chaxoBy Nniteparypy Ta BUBYMTM Cy4acHi HaykoBi TeHAEHLI LOAO BU3HAYEHHS, 0cobnnBocTei
eTionaToreHesy, AnepeHLLIiHOI AiarHoCTWKM Ta 3anobiraHHs peKypeHTHUM pecnipaTopHuM 3axBoptoBaHHsM (PP3) y npakTuui
CiMEIHOrO Nikaps Ta nepiarpa.

BucHoBKu. PecnipaTopHi 3aXBOpOBaHHS B AUTAYOMY BiLli MOXYTb BifirpaBaTii HEOAHO3HAYHY POIb, OCKINbKW, 3 OBHOr0 OOKY, BOHU
€ CTVMYITOM [7151 3aXVICHUX CUIT OpraHiaMy, 3 iHLLIOrO, — NpK CYTTEBOMY 3BinbLUEHHI YacTOTW Ta BaXKOCTi Nepebiry MoXyTb cTaTut
MPUYNHOK BTOPUHHOI iIMYHHOT AncdyHkuii. OgHak KOHKPETHI kpuTepii giarHocTuky PP3 BigcyTHi. [Jo hakTopis, L0 3yMOBMIO0TL
po3suToK PP3, Hanexarb LKigvBi eKomnoriyHi yMoBW, HECNPUATIIMBMI CIMEAHWIA aHAMHE3, BIICYTHICTb rPyAHOTO BUrOA0BYBaHHS,
HasiBHICTb CymyTHbOI MaTonorii Ta 6araTo iHLWMX YHHWKIB. YacTuHa AiTent i3 PP3 matoTb BigXuneHHs B iMyHHOMY CTaTyCi, 30Kpe-
Ma 3MiHM HeceLmMiYHOro 3axMCTy Ta KIITUHHOTO iMyHITETY. Xoua PP3 MOXyTb po3BMBaTUCA i Ha TN BIACYTHOCTI BiAXWUneHb 3a
OCHOBHUMM MOKa3HUKaMW iMyHOrpamu.

[Jitn 3 PP3 notpebytotb 0cobnmBoi yBaru, age nig Mackot YacTux rocTprX pecrnipaTopHUX 3aXBOPOBaHb MOXYTb DyTH NprUXoBaHi
TSOKKI, iHOZi HeBUNikoBHi naTonorii. CiMedHWiA nikap i negiatp MatoTb 3giACHUTY AUdepeHLiHY JiarHOCTUKY 3 aTOniet0, NEPBUHHIM
iMyHopediLmTOM, racTpoesodarearnbHIM PedrtoKCOM, CTOPOHHIM TiNoM BPOHXiB, MyKOBICLA030M, CUXOTEHHM KaLLTEM | psfoM
iHWWX 3axBoptoBaHb. HeobxigHO Takox BigOKPeMMoBaTY AiTel i3 XPOHIUHUMM BOTHULLIAMM iHGEKL.

[ins afexBaTHOro OLIHKOBaHHS CUTYaLLii Ta po3pO6KM 3BaXKEHOI TAKTUKM BEAEHHS TaKUX MaLeHTIB HEOOXiAHO YXBaNMUTW BITYU3HSHI
KpuTepii 3apaxyBaHHs aiteit go rpynu 3 PP3. Jlikap mMae 3abe3neqnTy iHavBigyansHU nigxia A0 Takoro nawieHTa 3 onTuManbsH1M
00CAroM BUKOPUCTaHHS! iarHOCTUYHIX METOAIB Ta pO3pobneHHsM TakTUKM BeAeHHs | npy rocTpux enisogax PP3, i nosa roctpum
nepiofoM i3 MakcMMarbHUM 3ay4eHHsIM HeMeaUKaMeHTO3HMX 3acobiB Ans 3anobiraHHs NPOrpPeCyBaHHI0 NATONONYHOMO MPOLIECY.

PekyppeHTHble pecnupaTopHble 3aboreBaHUA B NPaKTUKe CEMEWHOro Bpaua U nepuatpa:
rAaBHble BOnpocbl (0630p AuTepartyphbi)

0. W. Aemko, C. B. N\ykawuyk

Llenb pa6oThl — NPOBECTW aHaNM3 CneLman1anpoBaHHOM NUTEPATYPbI U U3Y4UTb COBPEMEHHBIE HAy4YHbIE TEHAEHLMN onpeae-
nexns, ocobeHHOCTe! aTnonaToreHesa, AnddepeHLmnansHoN AMarHoCTUKM U NPOGUIAKTKN PEKYPPEHTHBIX PECTIMPATOPHbIX
3abonesanui (PP3) B npakTuke ceMeiHoro Bpava 1 neguarpa.

BriBoabl. PecnpatopHble 3aboneBaHns B JETCKOM BO3pacTe MOryT UrpaTb HEOAHO3HAYHYIO POMb, TaK Kak, C O4HON CTOPOHI,
SBNSAIOTCA CTUMYNOM ANS 3aLUMTHBIX CUM OPraHW3ma, a C APYron, — NP CyLLECTBEHHOM YBEMNMYEHUN YacTOTbI U TSHKECTU TEYEHMS
MOFyT CTaTb MPUYMHOM BTOPUYHOWA UMMYHHOMN AnccyHKumU. OHAKO KOHKPETHbIe kputepun auarHoctukun PP3 otcyteTaytot. K
npegpacnonaratoLm haktopam OTHOCST BpeaHble 9KOMOrNYeCKVe YCrnoBws, HeBNaronpUATHLINA CEMENRHBIN aHaMHES, OTCYTCTBIE
rPYAHOTO BCKapMIMBaHWS, HanuyWe ConyTCTBYIOLLEI NaTornorn 1 MHorve Apyrie haktopsl. YacTs fetei ¢ PP3 nMeeT oTknoHeHus
B MMMYHHOM CTaTyce, B YaCTHOCTW U3MEHEHWS HECTIELMMUYECKON 3aLMThI M KNETOYHOrO MMMyHUTeTa. XoTst PP3 MoryT nmetb
MECTO U Ha (POHE OTCYTCTBUS OTKIOHEHMIA MO OCHOBHBLIM MoKasaTensM MMMyHOrpaMMbl.

Jetn ¢ PP3 TpebytoT 0coboro BHUMaHWs, BeAb Noj Mackoii YacTblX OCTPbIX PECIMPATOPHbIX 3a60MeBaHMin MOTYT NpoTekaTh
TSXenble, MHOTZA HenaneduMble 3abonesaHus. CeMeliHbIi Bpad 1 neanaTp AOMMKHbI MPOBECTW AnddepeHUmanbHyto ava-
THOCTUKY C aTonueil, NepBuYHbIM UMMYHOLEULMTOM, racTpoasodareantHbiM pedrtokCoM, MHOPOAHBIM TENOM BGPOHXOB,
MYKOBMCLIMA030M, NCUXOTEHHbIM KaLLyeM 1 psiaoM pyrvix 3aboneBaHnin. Heobxoammo Taioke OTAENsITb AeTeil ¢ XPOHUYECKMM
oyaramm HAeKLMK. [ins afekBaTHOR OLEHKM CUTYaLUN U pa3pabOoTKM B3BELLEHHO TaKTVKI BEAEHIUS TaKuX NaLMeHTOB Heob-
XOAMMO NPUHATL OTEYECTBEHHbIE KpUTEPUN OTHECEHUS eTel K rpynne ¢ PP3. Bpay aomkeH o6ecneynts MHAMBULYamNbHbIA
noaxod K TakoMy MauWeHTy ¢ ONMTUManbHbIM 0GLEMOM MPUMEHEHWUS! AMArHOCTUYECKUX METOLOB M pa3paboTKOiA TaKTHKM
BeAeHUs 1 Npu oCTpbIX ann3oaax PP3, n BHe ocTporo nepuoda ¢ MakcumaribHbIM NpUBMeYeHeM HeMEeOUKaMEeHTO3HbIX
CPEACTB A1 NpeaynpexaeHNs NporpeccupoBaHmMs NaTonormyeckoro npoLecca.

Recurrent respiratory diseases in practice of family physician and pediatrician:
main issues (a literature review)

0. I. Lemko, S. V. Lukashchuk

The aim of the study — to analyze the professional literature and evaluate modern scientific trends concerning definition,

peculiarities of etiopathogenesis, differential diagnosis and prevention of recurrent respiratory diseases (RRD) in the practice of

family doctors and pediatricians.
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Conclusions. Respiratory diseases in children can play an ambiguous role, because on the one hand, they are an inducement
for the host defenses, while they can cause secondary immune dysfunction in a significant increase in their incidence and severity,
on the other. However, there are no specific criteria for RRD diagnosis. Contributing factors include harmful ecological conditions,
unfavorable family history, absence of breastfeeding, presence of comorbid pathology and many other factors. Some children with
RRD have immune dysfunctions, including changes in nonspecific protection and cellular immunity. Even if there are no changes
in the main immunological indices, RRD can occur.

Children with RRD require special attention, because severe, sometimes incurable diseases can be under the mask of frequent
RRD. For such children family doctor and pediatrician should conduct a differential diagnosis with atopy, primary immune deficiency,
gastroesophageal reflux, bronchial foreign body, cystic fibrosis, psychogenic cough and other diseases. Children with chronic
infection should also be separated.

In order to adequately assess the situation and develop a well-grounded treatment tactics for such patients, it is necessary
to work out domestic criteria for assigning children to the RRD group. A physician should provide an individual approach
to such a patient with optimal diagnostic methods and the development of management tactics both in acute episodes of
respiratory diseases and during non-acute periods with the maximum involvement of drug-free modalities and for prevention

of the pathological process progression.

3axBoproBaHHA AWXanbHOI CUCTEMU NOCidalTb OfHe 3
nepLmx Micb Y CTPYKTYPi AUTSYOI 3aXBOPIOBAHOCTI. ToMy
MUTaHHSA FOCTPUX pecnipaTopHux 3axeoptoBaHb ([P3) i
BMMMBY iX YaCTOTU Ha 3aranbHWiA CTaH 340POB'S ANTUHU
3anuLIaeTbCs akTyansH1M. HasiTb B yMoBax nporpecy Hay-
KOBVX [1aHVX | MPAKTUYHUX 3HAHb HE MOXHA CIPOrHO3yBaTy
nepebir MP3. Hacnigkv natonorii 3anexatb He Tinbku Big
MPaBUbHOTO Ta CBOEYACHOTO NiKyBaHHS, ane 1 Bif 3arasb-
HOTO CTaHy OpraHiamMy AUTVHM, Ha TNi Ikoro BUHKKNO P3,
30Kkpema Bif PyHKLIOHANBbHOTO CTaHy iIMyHHOI CUCTEMM, LLIO
B nepiof ANTWHCTBA Lue nepebyBae y CTaHOBMEHHI.

MeTa po6otu

lNpoaHanisyBaTu haxoBy nitepaTypy Ta BUBYUTU CydacHi
HayKOBi TEHAEHLIiT OO BU3HAYEHHSI, 0COBMMBOCTEN €Ti-
onaTtoreHesy, AudbepeHLiiHoT AiarHoCTUKV Ta 3anobiraHHs
PEKYPEHTHUM PECTIiPAaTOPHUM 3aXBOPIOBAHHSM Y MPaKTUL
CiMenHoro nikaps Ta negiarpa.

3 1980-x pokiB y MPaKTUYHIN MEAWLMHI akTyanbHUM
6yno BMOKpEMMEHHS B OKpeMy rpyny AiTel, ki yacTille,
HiXX OOHONITKY, XBOpINKW Ha MP3; Takux nauieHTiB HasuBanm
«yacto xBopi ity (UX[). Y cyyacHii BITYN3HSHIN KNiHIYHINA
MEOMULMHI TaKOX KOPUCTYIOTBCS LM NMOHATTAM. Big3Haum-
Mo, Wwo YX[ — ue He Ho3onorivyHa hopma 1 He fiarHos, a
rpyna AMCMaHCepHOro CMOCTEPEXEHHS.

Bigomo, Lo po3pisHAoTb Kinbka rpyn AiTel 3a CTaHOM
300poB’s. Tak, | rpyny 300poB’st CTaHOBMATb COMATUYHO
3poposi Aitv. Jo Il rpynn 3gopos’s Hanexats UXI: aitn 3
06TsPKeHMM GioNoriYHUM aHaMHe30M, (pyHKLiOHanbHUMK,
MopdonoriyHMMM 0COBNMBOCTAMM Ta NOB'A3aHAMY 3 LIUM
3MiHamMK, pU3NKOM PO3BUTKY XPOHIYHWX 3aXBOPIOBAHb.
YacTti 'P3 NosCHIOTLCA TPAH3UTOPHUMU BIiXUMEHHAMM
B 3aXMCHUX CUCTEMAX OpraHiaMy AUTWHW (3a BiACyTHOCTI
OpraHivyHMX NopyLLeHb), siki nigaatoTbesa kopekuii [1]. Yxe
CaMme BM3HaYeHHs nepeabadae Tepanito NEBHUMM KOpUry-
BanbH1MK 3acobamu.

lNepLue NUTaHHS, WO NOCTae, — Lie KpuTepii BKMKYeH-
Hs giTen y o rpyny. Y 1986 p. akagemik A. A. bapaHos
i npocbecop B. F0. Anbbiubkuin 3anponoHyBanu kKpuTepii
BKITIOYEHHS AiTer y rpyny YX[, BpaxoByoun 4actoTy Bu-
HUKHEHHS enisoaiB P3 3anexHo Bia Biky AUTUHU. 3rigHO
3 KpUTEPISIMM, TakuMK NavieHtamu 6ynu gitn sikom fo 1
POKy, SIKLLO BOHW XBOpinu Ha MP3 4 i BinbLue pasiB Ha pik;
Bikom Bif 1 00 3 pokiB — npu YacToti P3 6 i GinbLue pasis
Ha pik; Bikom Big 3 10 5 pokiB — npu 5 i GinbLue enisogax

'P3 Ha pik; aiteit ctapLe 5 pokis, sKwo NP3 BuHukanm 4 i
GinbLue pasiB Ha pik [1].

OpHak, Ha AyMKy OesKux AOCMiAHUKIB, OLHIOBaHHS
Tinbkn Yactotn MP3, HaBiTb Y B3aEMO3B'AA3KY 3 BiKOM Ay-
TWHW, HepocTaTHe. Tak, 3. C. MakapoBa 3anponoHysana
BPaxoBYBaT! TaKOX BaXKICTb KOXHOIO eni3oay, HasBHICTb
YCKMaAHEHb, CyNyTHIX XPOHIYHIX 3aXBOPHOBAHb HOCOITIOTKM,
anepriyHnx naTomnorii. Y pesynsrati 3'aBUnmuca nigrpynu:
«ICTMHHO» Ta «YMOBHO» YaCTO XBOpi AiTH, — @ TaKOX Tpu
KMiHIYHI TUNKU: COMaTUYHWIA, OTOPUHONMAPUHIONOTIYHUA |
3MiLaHmn [2].

[Jewwo iHwwi nigxig 3anponoHysamm . A. CamcuriHa Ta
€. M. Buxnosa (2016 p.). BoHn nponoHytoTb po3paxoByBa-
TV TaK 3BaHU iHOeKC pesncTeHTHOCTi (IP) — BigHOLLEHHS
KinbkocTi enisonis [P3, Lo noaineHe Ha KinbKiCcTb MicALLB
cnocTepexeHHs. Akwo anTtuHa npotarom 1,5-2,0 micsuis
mae aBa enizogun NP3 abo npotsirom 3 micsuiB — gga i
GinbLUe eni3opis, TO LUe € MiACTaBOK PO3paxyHKY LbOro
iHoekcy. Mpu 3HayeHHi IP noHag 0,3 anTuHy BeaxatoTb UXJ
i BXMBAOTb 3aX0au, L0 nepedayeHi Takum navjieHtam [3].

IHO3eMHi [OCNIAHWKN He BUKOPUCTOBYIOTb MOHATTS
YXA. Y cyyacHiin daxosinn nitepatypi Ans BU3HAYEHHS
MOBTOPHUX PECMIPATOPHUX 3aXBOPHOBAHb KOPUCTYIOTLCS
MoHATTAM «recurrent respiratory infections» — peumausHi,
abo pekypeHTHi pecnipatopHi iHdekuii (PPI).

BiasHaummo, wwo B MixkHapogHii knacvdikaLlii xBopob
X nepernsgy (MKX-X) BigcyTHi peunamBHi pecnipaTopHi
iHdbekuii. 3a MKX-10, po3pi3HsOTb TifbKy FOCTPI T2 XPOHIYHI
XBOPOOY BepxHix anxansHux wnsxis: JOO — FocTpuii Haso-
thapwunrit; JO1 —Toctpuii cunyenT; JO2 — MocTpuin hapuHriT;
JO3 —TocTpui ToH3uniT; JO4 — FOCTPUIA NAPUHTIT Ta TpaxeiT;
JO5 — TocTpuii 06CTPYKTMBHWIA NAPUWHIIT Ta enirnoTuT;
J31 — XpOHIYHWIA PYHIT, Ha30apuHriT Ta apuHriT; J32 —
XPOHi4HUIA CUHYCUT; J35 — XpOHiuHi XBopoby MuraanuH Ta
afeHoigis; J37 — XpOHIYHWI NAPUHIIT Ta NapyUHIOTPaxeiT;
J40 — BpOHXIT, HEYTOYHEHUI SK FOCTPUIA YK XPOHIYHWA. Y
npoekTi HoBoro nepernsgy MKX-11, Lo H1Hi 0BroBoptoeTh-
¢4, Ui koay 3anuwatoTbes 6e3 3miH [4].

Benuke mocnigkeHHs, wo BukoHas A. Bush, nokasa-
no: B AUTWHCTBI CepefHs KinbKiCTb BiPYCHWUX iHAeKui
CTaHoOBUTbL 5 pasiB Ha pik, ane noHaa 10 % aiTei MawTb
10 i 6inblue NpocTyAHMX 3axBOplOBaHb. BBaxaloTb, WO
cepenHs Tpuanictb cumntomie 'P3 Moxe CTaHoBMTH
maiixe 8 gHiB, ane B Oyab-skoMy BUNaAKy He Ginblue Hix
2 TWKHi. Ha nigcTaBi uboro 3pobneHo BUCHOBOK, LLIO HOp-
MarnbHa AUTUHA MOXe MaTy NepiofnyHi CUMMTOMM 3acTyau
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npoTsirom Maiixe 6 micsuis [5], T06To kinbkicTe P3 moxe
caratv oo 10, ogHak Mae ByTh TeHAEHLIS A0 3MEHLIEHHS!
KinbKOCTi eni3ofiB i3 BiKOM. 3po3yMino Takox, Lo AiTu, siki
BifBiAYIOTb ANTSYI cagkn abo nepebyBatoTb Yy 3aKpUTHX
ANTSYMX KOMNEKTMBAX, YacTillie XBopitoTb Ha 'P3.

ITaninceke ToBapucTBo neaiatpis (Gruppo di Studio di
Immunologia della Societa Italiana di Pediatria) 3anpono-
HyBano, L0 A5 4iarHOCTUKN PEKYPEHTHUX PECTpaTOPHUX
3axBoptoBaHb (PP3) mae ByTu npuHaiMHi 0guH i3 Takux
KpuTepiiB: 6 abo GinbLLe pecripaTopHUX iHAEKLIN Ha pik,
opaHa 4m Ginblue pecnipaTopHKX iHPEKLIN Ha Micsub i3
3arnyyYeHHsIM BEPXHIX AnXanbHVX LUMSXIB Bif BEPECHS [0
KBiTHSI, 3 abo Ginblue pecnipaTopHuX iHekLii Ha pik i3
3arny4YeHHAM HKHIX AyxanbHuX Wnsxis [6,7].

3HauHO LUMPLUI KpUTEPIi NPOMOHYIOTL NediaTpy iHLWKX
kpaiH. Tak, Ha AyMKy BYeHUX KuTato, Ans ningTBepmKeHHs
PP3 gocTaTtHbO LoHalMeHLLe ABa €Ni30am iHGhEKLN HKHIX
AMXanbHUX LWNsXiB npoTaroM poky [8]. IHwWi HaykoBLUi Ao
aiten i3 PP3 3apaxoByoTb THX, ski Manw 5 i GinbLue enisoais
TOCTPOro CepenHbOoro otuTy, 3 i GinbLue eni3oan CUHyCUTy
Ta/abo 2 nHeBMOHii Ha pik [9].

MpONOHYIOTb TaKOX BBaXaTU PEKYPEHTHUMU pechi-
paTopHUMK iHekuismmu (6e3 YiTkol ineHTMdikawii) Taki,
Lo TpannstoTbea 8 i GinbLue pasiB Ha pik, ANs AiTEN BiKOM
[0 3 pokis; 6 i Binblue iHGeKLi Ha pik — onsa aitel BikoMm
noHag 3 poku [10]. Aesiki asTopw sk PP Bu3Havatots 10-12
€eni3ofiB Ha pik, NEPEBAXKHO B MEPIoa 3 BEPECHS 40 KBITHS,
LLO Pi3ko 30iMbLLyeE KiMbKICTb NPONYLUEHNX 3aHATb Y LLKOM
[11]. OgHak iHWi poboTK 3acBiguyOTb, L0 TaKa KiNbKICTb
XapakTepHa i ins 300poBuWX AiTel, ki BiABiAY0Tb CaaokK un
wkony [12].

3a gaHnmMu BeecBiTHBOT OpraHisaLii OXOpoHYM 300poB’s
(BOOBS), antuHa BikoM [0 5 pOKiB MOXe LLOPIYHO MaTm
Bif 4 [0 6 enisopiB pecnipaTopHux iHekuin. Hanbinblua
Kinbkictb 'P3 npunagae Ha Bik 6—18 micsuis i 57 pokis, Lo
MOXe ByTy MOB’A3aHO 3 PO3LLMPEHHSAM KOHTAKTIB MiX AiTbMU
Ta 0coBNMBOCTAMI AUTSYOI iMyHHOT cucTemu [13,14].

OTxe, npono3uuii NpakTUYHKMX NikapiB i AOCNIAHMKIB
LLIOA0 YacTOTK, XapaKTepy HO30MOorvHUX GhopM, SKi cnig
BBa)KaTu MiAcTaBaMn ANsi BUSHAYEHHS OUTUHU Y Tpyny
Yxn abo PP3, cyTTeBO BigpisHAtOTLCS B pisHKX kpaiHax. Lie
3YMOBIOE HaranbHICTb YXBaNeHHs BITYN3HSHWUX KpUTEpiiB
LOAO LbOro NUTaHHs. bes Takoro pilleHHs1 HEMOXMUBO
MopiBHIOBaT POBOTH Pi3HMX LOCMIAHWUKIB, €DEKTUBHICTD
NiKyBaHHS Ta BU3HAYUTL €QNHY TaKTUKY BEAEHHS NaLIEHTB.

[yxe BaXIN1BE NUTaHHSA — B3aEMO3B 30K MOBTOPHUX
'P3 i3 NeBHO XPOHIYHOO NATOSOrIE, 30KPEMA TOH3UMITOM
Ta ageHoiguToM. HaykoBi niTepaTypHi JaHi MokasytTb,
Lo 50 % obcTexeHux, koTpi nepeHecnn 8-9 enisoais NP3
Ha pik, Marnu XpoHiYHi BOTHWLLA IHEKLT BEpXHiX Avxans-
HWX Lnsxie, a npu kinbkocti MP3 10 i Ginblue —y 100 %
00CTeXEHNX HasiBHI XPOHIYHI BorHMLLa iHdekuii. Taki gitu
noTpebyHoTb iHLLOT TaKTWKK, 30KpEMa afeKBaTHOI aHT1baK-
TepianbHoi Tepanii, Lo cnpusie 3MeHLLeHHto YacToTu FP3
LUNAXOM CaHaLii XpOHIYHMX BOTHULL, iHdpeKLii [14].

He MeHLW BaXnmBuUM € OLjHIOBaHHS BionoriyHoi poni
P3y possutky antuHu. Ha XIX MixHapogHOMy KoHrpeci
nepiaTpiB 3ageknapoBaHo, WO AeKinbka nepeHeceHnx
TOCTPUX PUHOAPWHIITIB CTUMYIIIOIOTH 3aXUCT OpraHiamy,
TOMY NO3UTMBHO BNIMBAIOTL Ha CTaH iMyHiTeTy [15]. deski
aBTOPU BBaXatoTb, LLO TPEHYBATH iMyHHY CUCTEMY AOMO-
MararTb TakoX eni3oay PUHITY, Ha30hapuHriTy Ta HaBiTb
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6poHxiTy [13]. Mpy LboMy MOXTMBI 6inb y Byxax, xpunu Ta/
abo yTpyaHeHe AuxaHHs, cyb6debpunbHa Temnepatypa.
lMoBTOpHiI ENi30ay MOXYTb TPUBATK Bif 2-3 AHIB i GinbLue Ta
MOBTOPHOBATUCH HE YaCTiLLIe, HiX Yepes 2 TYkHI, BIPOLOBX
Akvx Hemae cumntomis [10]. Kpim Toro, Bnitky 'P3 maiixe
He 6yBae, 3aranbHWU CTaH MK 3aroCTPEHHSMM 3a40Birb-
HWIA, @ ckapru BiaCyTHi [13].

OpnHak, KpiM NeBHOro MO3WUTUBHOIO BNIMBY, LLO MOB's-
3aHUI 3i CTUMYIALLIEK IMYHHOTO 3aXWUCTy OpraHi3mMy, YacTi
P3 moxyTb mMaTh 11 HebaxaHi Hacnigku. [aHi HaykoBoi
niTepaTypu BkasytoTb, Lo Aitn 3 PP3 (6-8 'P3 3a pik) ma-
10Tb BiMIHHOCTi 3@ CTAHOM 3[40POB’S MOPIBHSHO 3 AiTbMY,
AKi MatoTb MEHLLE TaKuX eni3oaiB. 30KpemMa, B HUX YacTille
CoCTepirakTh YCKIMaAHEHHS, Lo NOTPebyHoTh CTaLliOHApHO-
ro nikyBaHHs. PiBeHb rocnitaniaLii 3anexuTb Bif CE30HY,
BiKy AUTUHN [16].

Kpim Toro, aitn 3 PP3 yacTilLe MatoTb XPOHi4HI BOrHULLA
iHdbexuii, aHeMmil, anepriuHi peakuji Towwo [17]. Y 80 % aiten,
ki nepeHecnn noHag 8 MP3 Ha pik, cnocTepiran CMHAPOM
XPOHIYHOT BTOMW, Maiike B MOMOBUHU — NiMcbageHonaTito, y
12 % BU3HauMnn anepriyHy pecnipatopHy natonorito [18]. Y
25 % YX[ BusieneHi noBTopHi 6poHxoobeTpykuii [14]. Liika-
BO, LLIO CEper] XBOpUX Ha LiyKpoBwii AiabeT iHcheKwii BEpXHiX
AVXanbHUX LUASIXIB PEECTPYBasA 3 TaKOK CaMOK) YaCTOTOH,
K y Aiter 6e3 nopyLueHb ByrneBogHeBoro 06miHy. OnHak
nauieHTu 3 giabeTom Manu GinbLUMA PUNK IHGIEKLLT HKHIX
anxanbHux wnsxis [19].

[MeBHy yBary npuainsany Takox NUTaHHSM €TIONOrYHNX
(hakTopiB Ta 0COBNMBOCTAM MaToreHedy MOBTOpHMX [P3.
Bigomo, 1o ocHoBHa npuunHa P3 — BipycHa iHdekLis,
ane TpurepHumm dakropamu PP3 moxyTb Byt 11 ynmano
iHWKX YnMHHKKIB. Tak, 36inblueHHs vacTtotu MP3 3ymos-
MIOKTb HECNPUATANBA EKOMOriYHa CUTyaLlis, HeraTuBHi
thakTopy [OBKINNS, 30KpEMa curapeTHuiA 4uM, 0cobnmeo
naniHHs 6aTbkiB Ha NepLioMy poui XUTTs auTuHK [11,20].
Hecnpuatnmeumm aktopamm TakoX € HU3bKUA PiBEHb
maTtepianbHoro 3abe3neyeHHsl poayHU, NoraHi KUTMOBI
YMOBW, KOTpi BipOriHO MOB’A3aHi 3 PO3BUTKOM 3HaYyLLOT
3aTPUMKN MOCTHATaNbHOrO (i3nYHOro po3suTky [21].
BaxnuByMM YMHHKMKAMKU PU3NKY € TecTo3u BariTHOCTI
Ta Hocincteo TORCH-iHdekuin maTepiB, nepegyacHi
nomnoru, Mororu LWNsSXOM KECApeBOro PO3TWHY, anepriyHi
3axBOPIOBaHHA poauuiB [17], @ Takox Hu3bka Bara npw
HapOMXeHHi, BIACYTHICTb rpyAHOro BUrogoByBaHHs [11],
rnoraHe xap4yBaHHs AUTVUHW, HASiBHICTb CyNyTHLOI NAToNOrii,
30Kpema paxiTy, acTMK, a TakoX 3HKEHWUI BMICT 3anisa y
KpOoBi Ta BUCOKWI piBeHb NMyxHOI dpocchaTasn [8]. YmoBamu,
LLO MPOBOKYKOTb NoBTOPHe P3, BBaX@toTb TaKOX PaHHIO
couianiaavito AUTUHW Ta TYPUCTUYHI NOI3AKW A0 3-PiYHOO
BiKy [3].

Y GinbWOoCTi Takux AiTEA BUSBUMN NATEHTHI BHY-
TPILUHBOKNITUHHI iHEpeKLii, 30kpema Bipyc reprnecy, Bipyc
Enwrenna-bapp, untomeranosipyc, xnamigii, Mikonnamu.
Hagitb y nepioa BigHOCHOTO KniHiYHOro Griarononyyys 3
(haprHreanbHOro ekcydaTy BUAINSATL HU3KY NaTOreHHUX
Ta YMOBHOMNATOrEHHWX MIKPOOPraHiaMmiB, HanJacTille — cTa-
(inokoku, CTPENTOKOKM, MOpaKceny, eLLepuXxii Ta KaHanan
[22]. Maitxe y 50 % Takvix AiTei BUGINMMW NaToreHHi wramm
6akTtepint [14]. Mig yac nosTopHux P3 BinOyBaeTbCs ak-
TMBALYS NATEHTHUX | NEPCUCTYIOUMX iHGDEKLIN BIpyCHOrO,
HakTepianbHOro Ta rpubkoBoro noxomkeHHs. Lie nocuntoe
iMYHHI MOpYLUEHHS Ta 3yMOBITIOE XPOHi3aLlito NpoLecy.
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MpoBigHUM NaToreHeTUYHUM hakTopoM, skuid 3a6e3-
nevye peanisaLlito eTIONOMYHMX | CNPUATINBUX YUHHWKIB, €
CTaH iIMyHHOI cucTeMu AUTUHW. Baxnuy porb BigirpatoTb
MOPYLUEHHS CaMe MyKO3asnbHOrO iMYHITETY, B TOMY YucHi
LLNYHKOBO-KULLKOBOIO TpakTy, Ta Mikpobiotn. Y fitent i3
PPI BcTaHoBMNM 3HWXEHHS PiBHIB SIGA y cnuHi, Ancbios
BEPXHIX BiAAINIB ANXanbHUX LWNAXIB NOPAS, 3i 3HWKEHHAM
piHst BiTamiHy D i 3Ha4yLumMM MikpoGHO-BipYCHUM HaBaH-
TaxeHHam [18,23].

Y Takux AiTel peecTpytoTb SHKEHHS NOTMMHANBHUX
BNaCTUBOCTEN HENTPOQIniB | MOHOLMTIB [24]. 3MEHLLEHHS
KiflbKOCTi Ta NOpYLIEHHST (PYHKLIOHANBbHOI aKTUBHOCTI Hell-
Tpodpinis BusiBunm B 50 % Aiten i3 PPI [7]. Cnoctepiratotb
TaKoX MOPYLIEHHS (PYHKLIIOHYBaHHS NMPUPOAHMX Kinepis
(CD16*-kniTuH), 3MeHLeHHs KinbkocTi CD4*-, CD8'-,
CD19*-nenkouunTiB, 3HMKEHHNA cniBBigHoweHHs CD4*/
CD8*-kniTuH, 36inbleHHs yucna CD25'- nimhounTis ToLLo
[7,18,24].

[esiki aBTOpU BKa3yloTb Ha 3MEHLLEHHS piBHIB IgM,
IgA, IgG, HasiBHICTb 1eheKTIB YyTBOPEHHS MOCTIHAEKLiAHNX
cneumiyHnx aHTuTin [6].

Mopsg 3 TUM € poboTK, B SIKMX aBTOPM BKa3ytoTb, LLIO
OCHOBHi iMyHOIOriYHi nokasHuku B fiten i3 PP3 € Hop-
ManbHUMK BiNbLL HiX Y MOMOBUHM OBCTEXKEHNX, @ B iHLIUX
JiTen ixHi 3Ha4eHHst MOXyTb BYTW SIK MiABULLEHUMU, TaK i
3HKEHUMM [T7].

Ony6nikoBaHO AOCTIAKEHHS, WO CBigYaTh Mpo Bia-
CYTHICTb PIi3HWL NOKa3HWKIB haroumnTosdy, KNiTMHHOrO Ta
TyMOpPasibHOrO iMYHITETY MiX rpynamm AiTen, siki Manm 6—12
'P3 Ha pik, Ta ocobamu i3 MeHLLE Hix 5 Takumu enisopa-
mu. Kpim Toro, maibke B MONOBWHM Takux AiTel 060X rpyn
iMYHOMOTiYHi NOKa3HWKW He 3MiHeHi [15].

OTxe, aHani3 cy4acHyx HayKOBWX MiTepaTypHUX AaHUX
BKa3ye Ha BiACYTHICTb OOHOCTAWHOI JYMKM K LIOAO Kpu-
TepiiB OLiHIOBAHHS 4aCcTOTU PEKYPEHTHWX PecnipaTopHUX
naTonoriiA, TaK i WoAo eTionaToreHeTUYHNX MeXaHi3miB
PP3 i 6ionoriyHoi poni rocTpux pecnipaTopHuX iHgeKLii y
po3BUTKY AUTUHU. OOHaK 3HaHHS! LyX acnekTiB HeobxigHe
ANs1 PO3pi3HEHHST ghisionoriyHmx MP3, Wo cnpusitoTb «HaB-
YaHHIO» IMyHITETY, Ta NS TOro, Wob BUKIIOYUTH NaTono-
riYHi CTaHW, WO MatoTb Nepedir i3 CUMNTOMATHKOK YacTUX
pecnipaTopHUX iHGEKLN.

[OwntuHa, sika mae PPI, cTaHOBUTL 0fHY 3 HancknaaHi-
LUMX [iarHOCTUYHUX npobriem y negiarpii. Tomy Baxmeum
3aBAaHHAM Ans nikaps € AudepeHLiiiHa fiarHoCTVKa Ans Bi-
KIKO4YEHHS iHLWOT maTornorii, sika Mae nepebir, cxoxwii Ha PP,
i Anst MiHiMi3aLii YacToT NOBTOPHMX iHCheKLi, 3anobiraHHs
HeraTMBHUM Hacnigkam, ocobnneo B yMOBaX 3pOCTaHHs
aHTUBIOTMKOPE3NCTEHTHOCTI Ta aneprisauii [10,25].

PP3 cnig andepeHuitoBatn 3 atonieto, imyHoaedi-
LIMTOM, CMafKOBUMMW Ta BPOMKEHUMM 3aXBOPHOBAHHAMM
nereHb. HeobxiaHo Takox po3niaHaTy aHomarnii cTpaBoxozy,
racTpoesodaranbHy pedritokCHy XBOPOOy, MOXITMBI MUCTHI
iHBasii. Y AiTen JOLIKINbHOMO BiKy MOXMMBI MyKOBICUMIO3,
CTOPOHHE TiNO BPOHXiB, @ B NALJEHTIB LUKINLHOO BiKy —
neyxoreHHun kawens [10,13,26]. Kpim Toro, Tpusanui
Kalenb Moxe OyTW CNpPUYMHEHWIA KALLMIOKOM i MHEBMO-
HISIMK, LLO BUKIMKAHI atunoBummn 30yaHWKaMu (xnamigii,
Mikonnaamu) Ta rpubamu (acneprinu) [13]. Baxnveo 3HaTy,
Lo enizoawm P3, HanyacTilue CUHycUT, OTUTKW, BPOHXITH,
MOXYTb CyMpOBOIKYBAaTUCS KalLeM, iK1 TpUBAE NoHaz
6-8 TuxHiB [26].

[Ons piarHoctuku PPl HeobxigHO ouiHuTK nepebir
iH(DEKLIN: 3MiHY 3aranbHOro CTaHy, TPUBanicTb, HAsBHICTb
CynyTHLOI NaTonorii, ePEeKTUBHICTb CUMMTOMATUYHOI Tepa-
nii, BiBNOBIAb Ha eMNipuyHe NikyBaHHA aHTUGIoTUKaMW, Ha-
SIBHICTb MOBHOTO Ofy)XaHHs Mix enisogamu xsopobu [6,15].

IMyHoaediLmT cnip npunyckaTi 3a HasBHOCTI 8 i BinbLue
€ni3oziB roCTPOro CepeaHLOro OTUTY MPOTArOM POKy, 2 abo
GinbLue enisoaiB MHEBMOHii, 2 a60 GinbLue THKKMX IHADEKLL
B aHaMHe3i (MEHIHriT, OCTEOMIENIT, CenTuLemMist), CTiKoro
oparnbHoro abo LUKIPHOro KaHAMAO3Y, BUKOPUCTaHHS aHTUDI-
oTuKiB 6€3 edpekTy npoTsroM 2 i GinbLue Micauis [5], a Takox
KOMW OUTWHA He 3naTHa Habupatn Bary abo HopmarbHO
POCTU, HasiBHI XPOHIYHa Aiapest Ta CIMeHA aHaMHE3 iMyHO-
aediumTy [6]. BcTaHoBNEHHs fiarHo3y 0608 's13k0BO noTpebye
KOHCynbTaLii AUTAY0ro iIMyHOIOra, 3AICHEHHS IMYHOIOMYHO-
1o 0BCTEXEHHS, LU0 BKIMOYAE BU3HAYEHHS! HecrieLmiuHmxX
dhakTopiB 3axMCTy, 30KpeMa NPOLECIB ParoLmTosy, KiflbKocTi
nimcpouuTiB Ta ixHiX cybnonynsuiii, piBHIB iMyHOrnobyniHiB
[12,27]. BapTo He 3abyBatv Npo Npu3HaYeHHs 3aranbHoro
aHaniay kposi, ocobnueo B AuHamili, 6aktepionoriyHoro
[OCTiMKEHHS Ta NPO AjarHoCTVKY renbMiHTO3IB [28).

HeobxigHo nam’'siTaty, Wo B AiTen BikOM A0 2 pOKiB
NeBHUN iMyHOAEeILMT BBaXAaKOTb NEPEXiAHMM SBULLEM, a
B-kniTuHHWI iMmyHopediumT Moxe 36epiratucs HaeiTb 10 16
pokiB i MHae Ge3 cnewianbHoro nikysaHHs [9].

LlikaBe focnimkeHHs 3AiCHANW HayKoBLii 3 TypeydmnHu,
K BUKOHanNW peTpoCnekTMBHUI aHania 507 gite Bikom Big
Jekinbkox micsiLiB Ao 18 pokis, siki Binosigany nonepenHiv
KpUTEPIAM LLOAO NPUMYLLEHHS HasiBHOCTI iMyHOOeiLuTY.
BcraHoBunu, Wwo npubnusHo B NOMoBWHM fiTel He Gyno
CepI03HUX BiaXuneHb QYHKLIOHYBaHHS iMyHHOI cuctemm. Y
10 % oBcTexeHMX BCTAaHOBUMM NEPBUHHNIA iIMyHOLEILMT;
Lie nauieHTn nepegyciM i3 cepiiozHUMu GakTepianbHUMm
iHCbeKLisMM B aHaMHe3i Ta Ti, siki NoTpebyBanm npusHayeHHs
napeHTepanbHux aHTubioTukiB [12]. o nogiGHoro BUCoBKy
Ainwnm takox A. Macchi et al. (2018), ski He BUsBUnK imy-
HoZediumT y AiTeit Bikom A0 12 poKiB HaBITb 3a HASIBHOCTI
10-12 enisopis M'P3 Ha pik [11].

OpHak He BapTO HeOOLHIOBAaT MOXNMBICTb Nep-
BUHHOTO iMyHomediunTy. Tak, iHdekuii JIOP-opraHis i
AVXanbHNX LWSXIB, SKi pELMAVBYIOTb, MOXHA cnocTepiratit
33 YMOBM NOPYLLEHHS B-KNiTUHHOTO iMYHITETY, ONOPTYHiC-
TWYHa iHekuia xapakTepHa ans gedekTis T-niMdouuTis,
peuuanBHi cTadinokokoBi Ta rprbKoBi iHdbeKLii npuTamaHHi
Aedektam haroynTapHuX KNiTWH. Taki 4iTv MatoTb Tpueani
MPOMYCKN 3aHATb Y LLKOSI, YacTO B aHaMHesi Bij3Ha4yarTb
YepryBaHHsi nierkoro nepebiry 3axsoptoBaHHs 3 enizogamm
TSKYOI iHApeKLUiT (THEBMOHiIS, cenTuuemis, octeomienit abo
MEHIHTIT), Lo noTpebytoTb rocnitaniaavii. Binomo, wo PP3
MOXHa CriocTepiratit POTArOM TPUBAMNONo Yacy (40 7 PoKiB),
nepw Hix Gyge BCTAHOBMEHMIN MpaBubHWA AiarHos. Lle
CMPUYMHSIE PO3BUTOK HE3BOPOTHUX 3MiH B OpraHiami, KoTpi
MOXyTb ByTu NigrpyHTaM Ans iHBanigu3aLii xsoporo [28].

YacTi F'P3 MoxyTb 6yTn HACMIZKOM BTOPUHHWX iMYHO-
AediluTiB, TOMY B HU3L BUNAAKIB ANs yTOYHEHHS AiarHo3y
nauieHTam pekomeHgoBaHui TecT Ha BIJ1. Y 3akopaoHHin
HayKOBI NiTepaTypi BACBITNIOKTb NUTaHHSA MPO HU3bKY
BiZMOBiAb Ha BaKLMHALLIKO Yy 3B'SA3KY 3 HEAOCTATHIM BUPO-
6neHHAM BiZMOBIAHNMX 3aXMCHUX aHTUTIN [5]. Tak, HayKoBLj
BusiBunK, Wo 10 % HEMOBNST HELOCTATHBO pearyrTh Ha
OiNbLUICTb PYTUHHMX BaKUMHALA Yepe3 3MiHY BPOMKEHUX
Ta ajanTUBHWX iIMyHHUX peakuii [29].
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3acnyroBye Ha yBary audepeHLuinHa giarHocTuka PP3
i3 BpoHxianbHo acTMoto. PecnipaTtopHi iHdekLii, Lwo Hai-
yacTille BUKIUKaHi PUHOBIPYCOM, MOXYTb CMPOBOKYBaTH
OPOHX006CTPYKTUBHUIA CUHAPOM NEPEBAXHO BHACMIAOK
HaKOMWUYEHHS! Cr3y B HKHIX AyxanbHux wnsxax [30]. Taki
nposiBK 0COBNMBO XapaKTEPHi 415 fiTel PaHHBOTO Biky Ha
TN FeHETUYHOI CXUMBHOCTI Ta B YyMOBaX HECMPUSATIINBUX
30BHILLHIX ¢hakTopis [31-33]. KombiHauis iHaykoBaHOro
Bipycom wheezing-cuHapomy Ta atonii nepegbavae BUCOKY
AIMOBIPHICTb PO3BUTKY GpOHXianbHOi acTMu. OfHaK MMTaHHs
Mpo Te, YN MOXYTb YacTi BIpyCHi iHdekuii ByTh 0CHOBO
ANs1 PO3BUTKY OPOHXianbHOI acTMu, He Mae OHO3HAYHOI
BignoBiai [32]. BusHaumnm 3anexHicTb Mix nposiBamm 6poH-
X006CTPYKTMBHOMO CMHAPOMY Ta NepebyaoBOt opraHiamy
y NpoLeci 403piBaHHS iIMYHHOI Ta, MOXIMBO, iHLLMX CUCTEM
opraHismy. [locnimkeHHs nokasanu, wo 60 % gitei, ki
manm 6poHX00BCTPYKTUBHWIA CUHAPOM [0 6-PiYHOrO BiKY,
nicnst 6 pokiB GinbLue He Big4yBanu oro. 3 iHworo 6oky,
MPOAEMOHCTPOBaHO, WO bGinbLicTb (52-72 %) Aiten i3
fiarHo3om BpoHxianbHa actma, siki Manm ii cumnTomm B
LUECTUPIYHOMY BiLli, BiA3Ha4aT!MyTb NPOSIBM 3aXBOPIOBaHHS
'y 22 poku [30].

Cnig nam’aTaTtu, WO XPOHIYHWI i30MbOBaHUI KaLlenb
PiAKO 3yMOBMIEHUI acTMOIO, i Oro He cnif NikyBaTh fK
TaKy natonorito. Kawenb sk BapiaHT acTMK 3a3Bu4ai €
AiarHo3om-BuHATKOM [5]. ABu audepeHuitoBatn actmy,
HeobxigHo 3ibpaty aHamHe3, e nauieHTy abo ixHi 6aTbkm
BKa3yt0Tb Ha MOBTOPHI €Mi30AM AUXaHHS 3i CBUCTOM, Kalll-
Mo, 3afuLLKK, WO, K NpaBuno, BinbyBaTbCA BHOYI abo
BpaHLli, Make 3aBxau BigaHa4atoTb HasBHICTb anepriyHmx
3axBOPOBaHb Y CiMeNHOMY aHamHesi. OGOB’'A3KOBO OLyi-
HIOKOTb pecnipaTopHi (yHKLT 3a Zonomoroto criporpadii 3
BW3HaYeHHSM peaKTUBHOCTI Ta 3BOPOTHOCTI 0BCTPYKLIT Nig
BNNMBOM [3,-aroHicTiB. Ha 3ananeHHs auxanbHux WNaxis
BKa3ytoTb €03nHodhinu, mactounTu (6asodinu), nigsuie-
HWW 3aranbHuii piBeHb imyHornobyniy E (IgE) B cuposari.
3pebinbluoro anTsaya acTMa noB’si3aHa 3 aTomivHoK CeH-
cubinizallieto, TOMy B Takvx NaLieHTIB YacTo peecTpyoTb
nigBuULLEHNI cneumndivHmia IgE Ta nigBuLLEeHi piBHI aHTUTIN
[0 KniLiB gomaluHboro nuny. [Ans aiten Bikom 4o 3 pokiB
nepeBary cnig HagaBaTh 0BCTEXEHHIO Ha 3aranbHui IgE i
cneuudivHi IgE-aHTUTING, @ BikOM NOHaZ 3 POKM — LLIKIPHAM
Tectam [3,30,34]. HaTo4HILLIMM METOLOM HUHI € MOMEKy-
nsipHa aneprogjiarHocThKa.

Tlikytoun giTeli MonoaLLoro Biky, He cnif 3abysatu npo
MYKOBICLZ03, L0 Ma€e Nepedir i3 ypaxeHHsIM 30ebinbLuoro
AvxarnbHoi Ta TpaBHoi cuctem. OCHOBHEe AOCTIMKEHHS ANst
110ro NiATBEPMKEHHS — MOTOBUIA TECT (MiABULLEHHS BMICTY
X10puAiB noTy) abo BU3HAYEHHS TEeHOTUMY (HASBHOCTI
myTaLin) [5].

PeHTreHonoriyHe AOCTIMKEHHS JOMOMOXe BUKITOYM-
M Ty6EpKynbo3, HasBHICTb OPOHXOEKTA3iB YW aHOManiN
possuTky 6poHxiB [30]. Cepen aHomani GpoHxonereHeBoi
cucTemu, Wo mae nepebir i3 kniHikoro PP3, HaivacTilwe
BM3HavatloTb cuHapom Kaptarewepa (Primary Ciliary
Dyskinesia), reHeTU4HWIA posnad, KON NOpPYLIYETb-
cs (PyHKLUiA BiYacToro enitenito, WO NpU3BOAUTL OO
MOPYLUEHHSI MYKOLMNIApHOTO KIipEHCY, BUHUKHEHHS
OpOHX0EKTa3iB i MOXE CYMpPOBOAXYBATUCS aHOMAsbHO
pO3TallOBaHNMW BHYTPILUHIMU OpraHamu; CUHAPOM
MyHbe—KyHa (TpaxeobpoHxomeranisi, auckiHesis memb-
paHO3HOI YacTuHM Tpaxe); cuHapom Binbsimca—Kemn6e-
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nna (BpomKeHe HeJOPO3BUHEHHS XPALLIB Ta eNacTUYHOI
TKaHUHU cepeaHix 6poHxiB). Kpim peHTreHorpadii rpyaHoi
KMiTKW B 0fHi a0 ABOX NPOEKLIisSiX, HEPIAKO NPU3HAYaK0Th
komm’toTepHy Tomorpadito. [ins audepeHLinHoi giarHoc-
TWKV BaXIMBO, LLO aHomanii GpoHXOMereHeBoi CUCTEMM
CynpOBOXYIOTLCA TPMBaNUM abo XPOHIYHWUM, YacTille
BOJIOTUM, KaLLeMm, Lo He XapakTepHui ans YX[, ockinbku
Mix noBTOPHUMM 'P3 y Taknx navieHTiB nogibHuii cuMnTom
He BM3HavaroThb [3,5].

3a HasiBHOCTI CTOPOHHBOTO Tifla B AMXanbHUX Lnsxax
3a3B14al BUHVKAE panToBWiA BUOYX KaLLIIO, ane MOXMMBUN
KaLLenb, L0 TPUBAE NPOTATrOM AEKINbKOX TVXKHIB | HABITb Mi-
CsiLiB. PEHTreHONoriYHo MoXHa NigTBEpAUTM Litd NaTonoris
TiNbKY TOAi, KON CTOPOHHE TifO € PEHTTEHKOHTPACTHNM. B
iHLKMX BUNaaKkax npuaHadaoTb BpoHxockonito [26].

PecnipaTopHi posnagu moxyTb CniBiCHyBaTW TakoX i3
ractpoesoareanbHuM peditokcoM. 3B’S30K MK HUMM
MOXHa JOBECTU 3a gonomoroto pH-metpii. Kawens, wo
BUP@XKEHILLWIA Y HIYHUI Yac, Moxe ByTu NoB’'A3aHui i3 Bif-
pvxkoto abo perypriTadieto. MpuyrHamm TpUBanoro kaLumnto
moxe ByTn kuenuin abo cnabokncnmin pednioke y Aiten
HaBiTb LLKiNbHOro Biky [35]. Ane JocnifkeHHs nokasanu,
wo B BinbLIoCTi nawjieHTiB i3 yacTum kawwnem (83,9 %)
pechrtoKe He BrSBNEHO [36].

He cnig 3abyeatv npo aHaToMiuHi aHoManii cTpaBoxo-
Ay, 30Kpema rpui, siki MoXyTb GyTV BUSIBMEH 3a 4OMOMOrol0
PEHTIEHKOHTPACTHOrO abo eHA0CKOMIYHOTO 0OCTEXEHHS.

Baxrnu1eo Haronocutu, WO Kalenb Takox Moxe 6yTu
CYMMTOMOM [ESIKVX reNnbMIHTO3IB | OyTh NobivHO Aj€to Bif
NPUIAMaHHS NEBHUX MEAUKaMEHTO3HMX 3acobiB.

OTxe, nuTaHHsa andepeHLiiHoi aiarHocTuky npu PP3
BOJHOYAC Ta IXHiX KpUTEPIiB € LeHTpanbHUM Yy TakTuLi
BefeHHs nauieHTiB. [JudepeHuintuii giarHo3 notpebye
LUIMPOKOTO KoMa 3HaHb y MPaKTU4HOTO iKapsi, Baxnvea
ponb HanexuTb 00€KTUBHOMY OBCTEXEHHI, 0cobnMBO
B AvHamiui [37]. HanBaxnueiwe 3aBaaHHA Cy4acHOro
nikapsi — BUSIBNIEHHs! AiTel, ski noTpebyoTb A0AaTKOBOTO
00CTEXEHHS ANst PO3Ni3HAHHS TSHKKOT NaTONOrii, BUSBMEHHS
XPOHIYHOTO BOTHYLLIA iHCPeKLIiT, HegonyLLEeHHs noninparmasii,
HaBYaHHs1 6aTbkiB 3abe3nedyBaTv afaekBaTHWUIA JOMsa Ta
CTBOPIOBATY ONTUMasbHI YMOBU NSt AUTUHW, BPAXOBYHOMM
0COBNMBOCTI KOXHOT KOHKPETHOI NaTomNoril.

CyuyacHi nigxoay 0608’ A3KOBO BKITHOHAKOTb 320X0YEHHS!
IPyZHOMO BUIOLOBYBAHHS, CMIPUSIHHS MOLLMPEHIOK BaKLM-
Hauji, 30Kpema NpoTy rpuny Ta iHLWKX BipyCiB cepen AiTen
MOJIOALLIOrO BiKy Ta BariTHMUX XIiHOK. Crif YHUKATU Takox
BMMMBY HEraTMBHWX (haKTOPIB AOBKINNS, 30KpEMA THOTIOHO-
BOro AvMy Ta 3abpyaHeHoro nosiTps [8,13,16].

JlikyBaHHs mae ByTu cnpsiMoBaHe K Ha ETioNOriYHNIA
(hakTop, TaK i Ha BUKOPUCTaHHS afeKkBaTHOrO NikyBanbHOMo
KoMnnekcy Ans 3anobiraHHs peumameam iHdekuii [25,38].
AHTUGIOTVKM Tpeba 3acTOCOBYBaTH Tirbku B pasi KIiHiYHO-
ro yu BakTepionoriyHoro nigTBepAXeHHs bakTepianbHoi
iHbeKLii. BUKOpPUCTOBYIOTL TakoX Npenapaty, WO MarTb
NPOTMBIPYCHY Aito [22,25].

[1ns 3MeHLLEeHHs YacToTu Ta TpueanocTi [P3 pekomeH-
[Jyt0Tb MpU3HaYaT Npenapati, Lo HopMariaytoTb MICLIEBUIA
3axucT, 36anaHcoByOTb MIKPOGIOTY KULLEYHWKA, MalTb
QHTUOKCUAAHTHY Aito, 3a6e3neqytoTh iMyHOKoperyBanbHi
BnvB Towo [22,37-39]. [leski aBTopy pekoMeHayTb
BiTaMiHW, ane CynepeynBuMM € BiZOMOCTI LLOAO iX ONTh-
MarnbHUX 03 | KOHLEeHTpaLii y cuposartLi [23,40].
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BpaxoBytoun peunanBHUin nepebir 3aXBOPHOBaHHS,
Pi3HOMaHITHi NaTOreHETUYHI MEXaHI3MU, LLIO NEXATb B iXHil
OCHOBI, T2 BEMNuKi pe3epBHi MOXIMBOCTI AUTAYOrO OpraHiamy,
HeoOXigHO BYKOPUCTOBYBATW TaKOX HEMEAVKAMEHTO3HI Me-
TOAM NiKyBanbHOTO BrMMBY, X04a TaKWX MOBIZOMIIEHb Maro.
3okpema, € npaui, WO BKa3yloTb Ha iMyHOMOAYIOBamb-
HUM BMAUB iHransauin MiHepanbHUMKM BOgaMuK Ta LUBMAKE
BiJHOBMEHHS OYHKLIN AnXanbHOI cMCTEMU Mg BRAWBOM
nikyBarnbHoi ciskynsTypm [41,42].

Ocobnusy yBary HeobXigHO 3BEPHYTU Ha BUKOPU-
CTaHHs1 aepo30ribHUX CEpPeaoBULL KaM'siHOI comi 3 neB-
HUMW XapaKTepuUCTUKaMU KOHLIEHTpaLi Ta AWCnepCHOCTI
(ranoaepo3sonbTepanii). Fanoaepo3onksTepanis fae
3MOry HopmanisyBatyt ApeHaxHy dyHKLUilo 6poHXiB, Mae
CaHyto4y, NPOTUHABPSAKOBY Ta MyKOMITUYHY Aii, LLO CNpusie
NOMINLIEHHIO MICLEBOr0 3aXMCTY Ta BiAHOBIEHHIO IMYHHOT
peakTuBHoCTi [43].

BucHoBKU

1. PecnipaTopHi 3axBOptoBaHHs B AUTAYOMY BILli MO-
XYTb BifirpaBaTii HEOLHO3HAYHY POfb Y PO3BUTKY AUTSHOTO
OpraHiamy, OCKirnbki, 3 0fHOrO BOKY, BOHW € CTUMYIIOM AJ151
3aXMCHWX CUMN OpraHiamy, 3 iHLLIOro — Npu CyTTEBOMY 30inb-
LLEHHi YacTOTI | BaXKKOCTi nepebiry MOXyTb CTaTW NMPUYMHO
BTOPWHHOI IMYHHOT AMCAYHKLii Ta OCHOBOIO Asi PO3BUTKY
XPOHIYHUX 3aXBOPIOBaHb Y OPOCIIOMY BiLli.

2. BpaxoBytouy Pi3HOMaHITHICTb NiAXOAIB 3 OLiHIOBAHHS
yactotn PP3 i xapakTepy 3axBoptoBaHb, siki € NifcTaBow
ans opmyBaHHs gucnaHcepHoi rpynu YX[, HeobxigHo
YXBaNUTU BITYN3HSAHI KPUTEPIT LLIOAO LibOr0 MUTaHHS.

3. [itn 3 PP3 noTpebytoThb 3AiNCHeHHs audepeHLianb-
HOI [liarHOCTUKI ANS BUKIOYEHHS IHLLIMX BaXKKUX NaTomOrild,
30KpemMa MepBUHHUX IMyHO4EMILMTIB, SKi MOXYTb MaTy
nepeoir, cxoxmin Ha yacTi MP3.

4. BepeHHst naujexTis i3 PP3 notpebye komnnekcHoro
MiZXoAy, BPaxoByHUM MOXINBI TPUTEPHI (haKTopK Y KOXKHOT
KOHKPETHOI AUTUHM Ta 3 LUMPOKMM 3amny4eHHsIM HeMeamKa-
MEHTO3HMX 3acobiB, 0COBNMBO N03a roCTPUM MePioaoM.

MepcnekTMBM noganbLMX AOCHiAKeHb NOMSAraloTh
Yy po3pobrieHHi YiTKMX KpUTepiiB Ans 3apaxyBaHHs 4iTed y
rpyny 3 PP3, MOXn1Be BUAINEHHS KNiHIKO-NaTOreHeTUYHUX
BapiaHTiB nepebiry (3 HAssBHYMW MOPYLLEHHAMM iMYHHOT
cucTeMn Ta 6€3 HUX TOLLO) 3 PO3pPOBNEHHAM anropuTMy
[iarHoCTMKM Ta NPUHLMNIB BEAEHHS TaKWX LiTEN.
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PantoBa HecnoaiBaHa cMepTb Npu eninencii:
OTASIA AiTepaTypy Ta BAACHi CNOCTEpPEXXEHHA

A. B. Map’eHko**-F, K. M. Map’eHkoBCPF

NbBiBCbKMIA HALIOHAAbHWUI MEAUYHWI YHIBEPCUTET iMeHI AaHWAa [aanubKoro, YkpaiHa

Review

A - KOHLIEMNLLS Ta AM3aMH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

MeTa po60Ty — Ha niaCTaBi BUBYEHHS pe3ynbTaTia AOCHIMKEHb, L0 HABEAEHI Y [kepenax HaykoBoi iHchopMalLlii 3a OCTaHHi poky,
npoaHaniayBaTi Cy4aCHWIN CTaH HayKOBWX AaHWX LLOAO panToBoi HecnogiaHoi cmepTi npu eninencii (PAHCEN), ii Bu3HayeHHs
Ta knacudikallii, hakTopis pusuky, eninemionoriyHux gaHux, natodisionorii, BanigHoCTi 3anponoHoBaHWx GiomMapkepis, pe3synb-
TaTiB NaTonoroaHaToMiYHMX JocnigkeHb, 3axogis npodinaktukn PAHCET, a TakoX HaBeCTU BNIACHi CMOCTEPEXEHHS neTanbHNX
BUNaZKIB 3 iXHBOKO KnacudikaLlieto.

YucneHHi LoCTiMKeHHS, KOTPi 34iNCHUMM NPOTArOM OCTaHHIX POKIB, MOKa3anu BUCOKE MeaNyHe Ta couianbHe 3HayeHHs npobne-
MU panToBOi HeCroaiBaHOi CMepTi Npu eninencii, YacToTa kol y XBOpMX Ha eninencito y 20 pagi BLLA NOPIBHSHO 3 3aranbHo0
nonynsuieto. [loBeaeHnin 38’930k Takoi CMEPTi 3 reHepani3oBaHUM TOHIKO-KIOHIYHUM Hanagom (T'TKH) cBigunTb npo peanbHy
MOTEHLiAHY 3arpo3y XUTTIO MaLeHTIB N Yac HECTIPUSTIIMBOTO hapMakopeancTEHTHOro nepebiry 3axBoptoBaHHs. MoxnmeuMu,
ane 0CTaToMHO He posefeHumMu, daktopamu puavky PAHCEN moxyTb ByT1 HiYHI Hanaay nig Yac cHy, BIiACYTHICTb CBIiAKiB, AKi
Mornv 6 HapaTy JOMoMOTY, NOMOXEHHS Y CHI JOMiNULb, YonoBiva cTaTh, Bik novaTky eninencii 4o 16 pokis i ii TpuBanicTs noHag
15 pokiB, ncyxiaTpuyHa KOMOPOIAHICTb, BXMBAHHS OOHOYACHO AEKiNbKOX NpoTMeninenTyHux npenaparis (MNENM) abo BigcyTHICTb
Oyab-AKoro nikyBaHHs, CUMMNTOMATUYHa ETIONOTIS ENINENcii, BXWBaHHS NaMOTPUIKUHY NPW igionaTuyHin eninencii.

OcratouHo natodpisionoris PAHCEN e HeBigomoto. 3anponoHoBaHi KNiHiYHi, reHeTUYHi, enekTpodisionoriyHi, pagionoriyHi Gio-
mapkepu PAHCET ans igeHTudikauii ocib i3 nigsuLLeHMM pr3nkoM HeCrogiBaHoi CMEPTI TaKoX He MakoTb JOCTATHBOI JOKA30BOI
6a3n. Moxnusi npodinakTyHi 3axoaM nonsratoTb y HIYMHOMY CTEXEHHI 3a NaLieHTOM 3a LOMOMOTO aKyCTUYHKX | 6I0CEHCOpHMX
npunagis, cneuianbHX CMapT-TOAMHHKKIB, Y 3aCTOCYBaHHI KUCHEBOI Mackv nig yac abo Bigpasy nicns MKH. € HeobxigHicTb
iHthopMyBaTK NavieHTiB, NnepeayciM 0Cib i3 He3a40BINbHOW NPUXUIBLHICTIO 40 NiKYBaHHSI, MPO MOXIUBICTL PANTOBOI CMEPTI AN
MOSINLIEHHS IXHBOrO KOMMaeHca.

OcHOBHMM 3ax0f0M NPOINaKTUKV BBAXKAKOTb NOLYK eheKTUBHOIO MikyBaHHS 3 SKHAMKPALLMM KOHTPONEeM Hanagis i 3 MiHi-
MarnbHUMKM noGivHUMK dismun MEN. HuHi Tinbku Le wnsx mae fokasosy 6a3y oo 3HukeHHs puauky PAHCEN. HasegeHi
BMACHi CNOCTEPEKEHHS BUMAKIB CMepTi, LU0 BiAMNOBiAakTh KpUTepism pisHux Tunis PAHCET.

BHe3anHaA HeoXXWAAHHaA CMepTb NPHU ANUAENCUM:
0630p AuTepatypbl U cO6CTBEHHbIE HabAlOAEHUA

A. B. MapbeHko, E. H. MapbeHko

Llenb pa6oTbl — Ha OCHOBaHWM U3y4eHWUs PE3YNLTATOB UCCIIEAOBAHWIA, NPEACTABNEHHbIX B UCTOYHUKAX Hay4YHOW MHhopMaLm
3a nocneaHue rofbl, NPoaHanManpoBaTb COBPEMEHHOE COCTOSIHUE HAyYHbIX AaHHBIX O BHE3AMHON HEOXWUAAHHOM CMepTU Npu
anunencum (BHC3IM), ee onpeaeneHun u knaccudukaumm, haktopax prcka, SnMaeMmMonornieckx AaHHbIX, natoguanonoriu,
BanMAHOCTY NPeanoxeHHbIX BIoMapKepoB, pesyrTaTax naTonoroaHaTOMUYECKIX UCCNEL0BaHNI, MEPONPUSATMSX MO NPOdrnak-
Tuke BHCOI, a Taicke npeactaBnTb COBCTBEHHbIE HAbMOAEHUS NeTanbHbIX CyqaeB ¢ WX Krnaccudukalmei.

[poBeaeHHbIe 3a NOCNEAHNE oAbl MHOTOYMCTEHHbBIE UCCIEA0BaHWS MPOAEMOHCTPUPOBAIN BbICOKOE MEAULIMHCKOE W CoLmanbHoe
3HayeHue Npobnembl BHE3ANHON HEOXMAAHHON CMEPTY NPY SNUIENCUN, YacToTa KOTOPOI y 6orbHbIX anunencuelt B 20 pas Boilue
1o cpaBHeHuto ¢ obLLer nonynsaumnei. [lokasaHHas CBs3b Takol CMEPTM C reHepan3oBaHHbLIM TOHUKO-KMOHUYECKUM MPUNaaKoM
(T'TKIM) cBUAeTENLCTBYET O peasnbHOM MOTEHLMAbHOM Yrpo3e XU3HW NaLMEHTOB Npy HeGnaronpusTHOM (hapMakope3nCTEHTHOM
TeYeHNM 3aboneBaHnsi. Bo3MOXHbLIMMW, HO OKOHYaTENLHO He A0Ka3aHHbIMU, (hakTopamm pucka BHCIM moryT 6biTb HOYHbIE Npu-
CTYNbl BO BPEMS CHa, OTCYTCTBUE CBUAETENEN, KOTOPbIE MO Bbl Oka3aTb MOMOLLb, MONOXEH!E BO CHE NULIOM BHW3, MYXCKOW Nof,
BO3pacT Hayarna anunencum o 16 net v ee npogomkuTenbHOCTL Bonee 15 neT, ncuxuarpudeckas KoMopoUAHOCTb, ynoTpebrneHne
O[HOBPEMEHHO HECKOMbBKVX aHTUaNUMNEeNT4eckux npenapatos (ASMM) nnm oTcyTCTBUE Kakoro-nnbo neveHnsl, cumnToMariyeckas
3TMONOMS AMUNENCUM, UCNONB30BaHWE NAMOTPUAXKMHA NPY MAMONATAYECKO SNUNENCHu.

OkoHyatensHo natodmavonorst BHCOM He usBecTHa. NpeanoxeHHble KIMHUYECKIE, FEeHETUYECKVe, SNeKTpodnanonorye-
ckve, pagumonornyeckue dromapkepsl BHCIMM ons naeHTudmkaumm nuL, ¢ NOBbILIEHHBIM PUCKOM BHE3AMHOW CMEPTM Takke He
VIMEIT [OCTaTOuHOW AoKa3aTenbHoi 6a3bl. Bo3aMoxHble NpohunakTnieckiie MEPONPUSTUS 3aKMKYAKOTCS B HOYHOM CIIEXEHUN
3a NaLMEHTOM C MOMOLLIbIO aKyCTUYECKNX 11 BUOCEHCOPHBIX NPUBOPOB, CreLmanbHbIX CMapT-4acoB, B MPUMEHEHWM KINCIOPOLHON
macku Bo Bpemsi unm cpady nocne K. CyliecTByeT HeobX0aMMOCTb MHGOPMUPOBAHUS NALMEHTOB, NPEXAe BCEro Ny, ¢
HeyOOBMNETBOPUTENBHO NPUBEPXKEHHOCTBIO K NEYEHNI0, O BO3MOXHOCTI BHE3AMHON CMEPTU ANS YIyULLEHUS UX KOMMIaeHca.

OCHOBHBIM NPOHMNAKTUHECKIM MEPONPUSITYEM CHUTAETCS MOMCK APDEKTUBHOTO JTEYEHNS C HAWMYYLLIMM KOHTPONEM NpUNaaKoB v
MWUHUMarbHbIMK No6o4HBIMK AericTBusiMM AT, Ha AaHHOM 3Tane TOMbKO 3TOT MyTh MMEET [oKa3aTenbHyto 6ady N0 CHIKEHWIO pu-
cka BHCOIN. MpencraeneHbl cOGCTBEHHbIE HAOMOAEHNS CMEPTENBHBIX CITy4aeB, OTBEYaLOLLME KPUTEPHSIM pasHbIx Tunos BHCINM.
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Sudden unexpected death in epilepsy: a review of literature and own observations

L. B. Marienko, K. M. Marienko

The purpose. To analyze the current state of scientific data related to sudden unexpected death in epilepsy (SUDEP) based on
the study of recent investigations presented in the sources of scientific information about definition and classification of SUDEP,
its risk factors, epidemiological data, pathophysiology, validity of proposed biomarkers, results of post-mortem examinations,
measures of SUDEP prevention and also to present own observations of deaths with their classification.

Numerous studies of the recent years have demonstrated the high medical and social significance of the problem of sudden
unexpected death in epilepsy, the prevalence of which in patients with epilepsy is 20 times higher than in the general population.
The proven association of such a death with a generalized tonic-clonic seizure (GTCS) indicates a real potential threat to life
of patients with an unfavorable pharmacoresistant course of the disease. Possible, but not definitively evident, risk factors for
SUDEP could be nighttime seizures during sleep, absence of witnesses who could help, prone position during sleep, male
gender, age of epilepsy onset before 16 years and its duration more than 15 years, psychiatric comorbidity, simultaneous
use of several anti-epileptic drugs (AEDs) or absence of any treatment, symptomatic etiology of epilepsy, use of lamotrigine
in idiopathic epilepsy. The exact pathophysiology of SUDEP is unknown. The proposed clinical, genetic, electrophysiological,
radiological SUDEP biomarkers for the purpose of identifying individuals with an increased risk of sudden death also do not
have sufficient evidence base. Possible preventive SUDEP measures include monitoring of patients’ night sleep with the use
of acoustic and biosensor devices, special smart-watches, usage of oxygen mask during orimmediately after GTCS. There is
aneed to inform patients, especially those with unsatisfactory adherence to treatment, about the possibility of sudden death in
order to improve their compliance. The main measure of prevention is the search for effective treatment with the best seizure
control and minimal AEDs side effects. At present, only this way has an evidence base for reducing the risk of SUDEP. Own

observations that meet the criteria for different types of SUDEP are presented.

LLle HanpwKiHLi MUHYNOro CTOMITTS Nikapi BKpam pigko
3acTepirany naujieHTiB 3 eninencieto NPo MOXNMBICTL ne-
penyacHoi cMmepTi, no-nepiue, y 38'a3Ky 3 NoboBaHHAM
3anogisT XBOPOMY AOLATKOBUI MCUXOSONYHWIA ANCTPEC,
Mo-Apyre, Yepes He3HauHy KinbKiCTb HAYKOBYX JOCTIMHKEHD,
Ha pesynbTaTy AKX MoXHa 6yno 6 cnnpatucb, NOpyLLYKYM
TaKy AenikaTHy Temy nif Yac cnirikyBaHHs 3 navieHTom. Pe-
3ynbTaT CUCTEMATUYHOrO, 3aCHOBAHOMO Ha JoKasax
ornsagy, 3gicHeroro y 2017 p. uneHamn poboyoi rpynu
MixHapopHoi npotveninentuyHoi nirn (ILAE) 3 BUB4EHHS
CMepTHOCTI, CBigYaTh NpO NiABWLIEHWA Y 2,2 pa3a puUsnK
nepeaYacHoi cmMepTi ocib 3 eninencieto B yCix BIKOBUX rpynax
MOPIBHSHO 3 3aranbHOK NONYNALE0 Y KpaiHax i3 BUCOKUM
piBHem goxogy [1], y 2,6 pa3a — y kpaiHax i3 HU3bKUM i
cepefHiM piBHem goxogy [2].

IMOBIpHiCTb CMepTenbHOro Hacnigky nos’si3aHa 3
6araTbMa YMHHUKaMK: eTionorieto eninencii, HasBHICTIO
HEKOHTPONbOBAHKX Hamagis, KOMOPOIAHICTIO, HU3bKOK
MPUXMABLHICTIO 4O NikyBaHHS TOLO [3,4]. MpnirHammu cmepri
MOXYTb ByTW 3aXBOPIOBaHHS, Ha TNi SIKUX PO3BUHYNaChb
eninencis sk apyra xsopoba, To6To ii eTionorivHi YMHHKKN
(uepebpo-BackynsipHa naronorisi, 06’eMHi YTBOPEHHS! ro-
NOBHOrO MO3Ky ab0 yCKrnaZHeHHs Nicrns iXHbOro BUAaneHHs
TowWo). BnacHe, 3 eninencieto NoB'a3aHi Taki akTopw, Sk
HeLLaCHi BUNaaKK, YTOMNEHHS], YePEenHO-MO3KOBI TPaBMM,
onikw, acnipaliiHa MHEBMOHIsi, camorybcTaa, eninenTuyHuiA
cTaryc, Hacnizkv XipyprivHoro abo MeMKkaMeHTO3HOrO fi-
KyBaHHs 3aXBOptOBaHHs! (cuHapomu CTiBeHca—[IKOHCOHa,
Jlaenna, DRESS-cvHapom rinepyyTnmeocTi fo nikis) [5,6].
[esiki aBTopw [7] BMOKPEMIIOKOTL AOAATKOBO TaK 3BaHi
HEeNpUPOAHi MPUYMHM CMEPTI, Sika BUHVKAE BHACTIOK 30B-
HILLHIX YUHHVIKIB | MOXe ByTI HABMUCHOIO (Camory6eTBo abo
BO6MBCTBO) ab0 HEHABMWCHOIO (Hanpuknag, pisHi asapii).

Cepeq LmMX pisHOMaHITHUX MPUYUH CMEPTI XBOPKX Ha
eninencito 3a octaHHi 20 pokiB npueepTae oo cebe Bce
6inblue yBarv pantoBa HecriofiBaHa CMEpPTb Mpu enine-
ncii (PAHCENT), ocobnneo y 38's3Ky 3 BUCOKOK YaCcTOTO
Ta HeobxigHicTio po3pobku NpodinakTMyHUX 3axodis i
BWHUKHEHHS. HegocTaTHa 0Bi3HaHICTb nikapiB-npakTukie
wono PAHCET, iMOBIpHO, NOSICHIOETLCS TUM, LLO 3 NOA6-

HUMM BUMaZKaMy YacTille MatTb cripasy He KniHiuncTy, a
nartornioroaHaToMu Ta Cy,qOBi Meaunku.

MeTa po6otu

Ha nigcTasi BUBYEHHS pe3ynbTaTiB 4OCRiZKEHD, WO HaBe-
JeHi y [xepenax HaykoBol iHhopMalLlii 3a OCTaHHi pokK,
npoaHaniayBaTu Cy4acHWii CTaH HayKOBMX JaHMX LLOAO par-
KnacvdikaLlii, (hakTopiB pu3unKy, enigemionoriyHux AaHux,
natodpisionorii, BanigHOCTi 3anponoHoBaHMx Giomapkepis,
pesynbTaTiB natonoroaHaToMivHUX JOCHiDKEHb, 3aX0AiB
npodinaktukn PAHCETT, a Takox HaBeCTu BnacHi cnocre-
PEKEHHS NETanbHUX BUNAZKIB i3 iXHBO KnacudikaLieto.
BusHayennsi. PAHCEI — panTtoBa, HecnogiBaHa, He
MoB’si3aHa 3 TPaBMO UM YTOMMEHHAM CMepTb JIOAWHU 3
eninencieto, Npu caigkax un 6e3 HWX, 3 NiATBEPAKEHUM
Hanagom abo 6e3 Hboro (kpiM 3aZ0KYMEHTOBAHOrO eni-
NEeNTUYHOrO CTaTycy), KON NOCMEPTHE AOCMIMKEHHS He
BUSIBINSIE aHATOMIYHY ab0 TOKCUKOIONYHY MPUUMHY CMepTi
[8,9]. Lle BU3HaueHHs ctocyeTbes nigTBepmxeHoi (definite)
PAHCEN i Bukntovae HasiBHICTb OyAb-5KOT ansTepHaTUBHOI
MPWYMHN CMepTi. B aHrmoMOoBHI HayKkoBIl NiTepaTypi 3a-
kpinneHo abpesiatypy SUDEP (sudden unexpected death
in epilepsy), i HAaronoOLYeTLCS Ha TOMY, LLUO Y BU3HAYEHHI
panToBOi CMepTi Crif, BUKOPUCTOBYBATM CHIOBO «HECTO/iBa-
Hay (unexpected), a He croBo «He3posyminay (unexplained)
[10]. Ak moxnmBa NpuymHa CMepTi NaujieHTa 3 eninencieto,
PAHCEI He BkntoyeHa B MixkHapoaHy knacudikallito XBo-
po6 10 nepernsgy (MKX-10), Tomy, ik Hacmifok i ik npasu-
1o, Taka cMepTb He ByBae pPo3ni3HaHO Ta NPeaCTaBNEHOD
Y BUCHOBKax €KCrnepTiB-naTonoroaHaToMiB, HaTOMICTb
BCTAHOBMIOOTL MOMWIIKOBWIA AiarHo3 panToBOi CepLEeBOi
cmepTi [11]. MNpaBunbHa Knacudikauis NpUiMHA CMepTi B
ntofien 3 eninencieto Mae BaxmnmBe 3Ha4eHHs Ans 6yab-sknx
HaCTYMHKX JOoCnigXeHb, 30kpema enigemionorivHmx [12].
MixHapogHa yBara ¢axiBuis 6yna 3BepHyTa [0
npo6nemm PAHCEN y 1996 p., konu Bnepie 6yna op-
raHi3oBaHa KoHepeHLisi, iHiLinoBaHa rpynot poauyis i
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Apy3iB NOMeprvX NaLieHTiB i nigTpumana 60 MkHapogHUMK
ekcneptamm [10]. Y CLUA 3 2014 p. BCTaHOBNEHMI eHb
(23 0BTHS) ycBigOMMeEHHs Takoro siBuwa, sk PAHCEN
(SUDEP Awareness Day), wo 'y 2017 p. ctaB rnobansHum
[IHeMm aktusHuX aii (SUDEP Action Day) wopo 3anobiraHHs
panToBill CMepTi XBOpUX Ha eninencito. MeTot kamnanii, B
AKY HWUHI 3anyyveHi BYEHi, KNiHILUCTI, MeauyHi ekcnepTu,
HeKoMepLiiHi opraHisauii, € nigsuLeHHs 06i3HaHOCTi
npo PAHCEN cepep nikapis, nauieHTiB Ta ixHix poauH,
3a0X04EHHS NMtoaelt 3 eninencieto BinbLue AisHaBaTUCs NPO
iHAVBIAYaNbHWIA PU3KK LET NOLLMPEHOT (hopMn CMepPTi Npu
eninencii Wnsxom 3amnycky iHHOBALUiMHUX AOCMIAHULbKAX
NPOEKTIB i MPOCBITHNLIbKMX MPOrpam.

Enigemionoriuni pani. PAHCEN e gpyroto nicns
iHCYNbBTY NPOBIAHOI HEBPOOTYHOK NPUYUHOIO 3ararbHOT
BTPaTN MOTEHLHNX POKiB XMTTA [6]. YacTota pantoBoi
CMePTI B NauieHTis 3 eninencieto y 20 pasis BULLA NOPIBHAHO
3 3aranbHoto nonynsuieto [13]. LLiopiyHa KinbkicTe noMepnmx
Big PACHEN y caiti cTaHoBKTb Marike 80 000 ocib [14],
ue Big 16 % 0o 36 % ycix cmepTel XBOpKX Ha eninencito
[15]. 3a ganmmm R. Shankar et al. [16], PAHCET BuHukae
B oaHoro 3 10 000 nauieHTiB 3 ynepLue AiarHOCTOBAHO
eninencieto Ta B oaHoro 3 1000 nauieHTiB i3 XpOHIYHMM i
nepebirom. Y Benukii Bputanii PAHCE BuHukae Lwopoky
maixe B 500 Bunagkax i3 1200 cmepTen, Lo NOB'A3aHi 3
eninencieto [13], To6To Maixe y 42 % neTtanbHWX HACIaKiB.
Y Monopux nauienHTis (2040 pokiB) noLMpeHiCTb panToBoi
cMepTi y 27 pasiB BULWA, HDX Y 3aranbHiii nonynsuii Toro
camoro Biky [5]. Y aitei yactota PAHCEI BBaxaetbcst
HDKYOH0, HXK Y OPOCAMX, CTaHoBMsuM 1 Bunagok Ha 4500
XBOpUX npoTarom poky [17]. OpHak 3a iHWUMK AaHumK,
panToBy CMepTb Bif3Ha4alTb OAHAKOBO YacTo K Y AiTel,
Taki B gopocnux [18]. Hacnpasgi oLiHATW peanbHy YacToTy
panToBKX CMepTeN, L0 NOB'A3aHi 3 Hanagamm Ta enine-
ncieto, JOBOMI CKNAAHO Yepes3 BiACYTHICTb KOMMMNEKCHUX
MacLwTabHUx nonynsauiiHnx gocnimkeHs [19].

Knacudikauisa. Mepwi cnpobn knacudikysatu
PAHCEN 3pobneni B 1997 p.[20,21]. Y 2012 p. rpyna aBTo-
piB 3anponoHyBany yHichikoBaHe Bu3HauyeHHs PAHCEN ta
il yoockoHarneHy knacudikallito 3 NoginoM Ha ninTBepaXeHy
(definite SUDEP), ninteepmkeHy PAHCEM-nntoc (definite
SUDEP-plus), imoBipHy (probable), moxnusy (possible)
Ta nopibHy o PAHCEN (near SUDEP) [8]. Y cTatTsix, Wwo
ony6nikoBaHi B HACTYMHi POKM, BUKOPVCTOBYOTb Came Takui
MnoAin panToBoi CMepTi Npu eninencii.

Buanayenns nigtBepmkeroi PAHCEN Ta i kputepii
HaBegeHi suLe [8,9].

Kateropito PAHCE-nntoc BUKOPUCTOBYIOTb y BUNag-
Kax, konm cmMepTh Bignoeiaae kputepiam PAHCEN [8], ane
nornepeaHL0 Y NaLjeHTa Bxe iCHyBara naTonoris, Lo Morna
6 cTaTn NprymrHoto CMepTi. Hanpuknag, SKILo NpKATTEBO
y xBoporo Bynu 03HaKk1 KOpOHapHOi HegocTaTHocTi abo
cvHapoMm noposxeHoro iHTepeany QT Ha EKT, ane npw
MOCMEPTHOMY PO3TUHI He BUSIBUMW O3HAKMU iH(APKTY Mi-
okapaa, He 6yno 3agoKyMeHTOBaHOI haTtanbHOi apuTMii,
TO Taky cmepTb BBaxatTb PAHCEN-nnwoc. KnioyoBum
YMHHWUKOM BCTAHOBMEHHSI TaKOTO [iarHo3y € 3ifiCHEHHS
naTorioroaHaTOMi4YHOTO AOCTIAXKEHHS.

FAKLO PO3TUH He NpoBOAMNM, ane 06CTaBUHN CMEPTI
HaBOASATb HAa AYMKY, Lo Le Gyna panToBa HeouikyBaHa
CMepTb, 3aCTOCOBYOTb TepMiH iMoBipHoi PAHCET. Hanpu-
Krnag, SIKLLO € aHaMHECTWYHI AaHi Npo HasBHICTb Y NauieHTa
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reHepani3oBaHWX TOHIKO-kNOHiIYHWX Hanagis (T TKH) i vitka
iHhopmaLis npo 0bCTaBMHM CMEPTi, BCTAHOBMIOKTL LiE
JiarHo3, He3Baxxaro4u Ha Te, LU0 ayTOMCilo He BUKOHYBanM.

Moxnuey PAHCEI Bu3HavatoTh y BuNagKkax, Konu
06cTaBMHM cMepTi BignoBigatoTb kputepiam PAHCET, ane
PO3TWH HE NPOBOAWUIM Ta € MOTEHLiHA NPUYMHa CMEPTI,
LLO KOHKYPYE.

CmepTb, Wo nogioHa o PAHCET, Bkntoyae Bunaaku,
KONV BHACMiBOK peaHimMaLifHuX 3axodiB nicns 3ynuHK1
CepLEBOI Ta AnXanbHOI AiSnNbHOCTI NaLieHT BUXMBAE L
npoTAroM noHag 1 roavHwW, fani HacTynae cMepTb, i nig Yac
ayTonCii He BUSIBNSAKOTH ii CTPYKTYPHY NPUYKHY.

[JiarHo3 PAHCEI € HenpaBOMipHWM 4515t CMepTi BHac-
TiZIOK BiBOMOI MPWYMHK, HAaNpUKIag, acikcii, B TOMy Yncni
B pe3ynbrati TshKKOI acnipauii LWyHKOBUM BMICTOM, Mpu
nigTBEPIKEHOMY YTONMEHHI, BHACMIAOK CepLieBo-NnereHe-
BOI HEOCTATHOCTI NPy iHKhapKTi Miokapaa Ym B pesynbrari
€eninenTu4Horo crarycy.

FAKLIO € CyMHIB LIOAO KnacudikaLii CMepTi B KOHKpET-
HOMY BWMaZKy, NPOMOHYKTb BUKOPUCTOBYBATH PilLiEHHS
KOHceHcycy rpynu caxisuis. Lonpasga, B oaHin i3 oc-
TaHHix nybnikauin U knacudikaLilo KpUTUKYIOTb Yepes
HeoAHo3HayHe TpakTysaHHa Tunis PAHCEN pisHumu
ekcnepramm [22].

dakTopu pu3nky. Y 6aratbox JOCMIMKEHHSIX BUBYANK
KniHiyHi dpaktopu puanky PAHCEN. HainbinbL sHavyLwmm
i foBeAeHuM chaktopoM pusnky € MKH, Lo, sk npasuno,
nepegye cmepternbHoMy Hacnigky. Binbwicts 'TKH matots
CMPUSTIINBUIA NPOTHO3, ane Aeski MOXyTb NPU3BOAUTY 0
TakuX yCKnaaHeHb, ik cepLesi apuTMii, iHpapkT Miokapaa,
YepernHO-MO3KOBI TPaBMU, BHYTPILLIHBOMO3KOBWIA KPOBO-
BUNWB, Nepenomu, pabaomionia, acnipauiiHa NHEBMOHIs,
rOCTPi TPaBMW BHYTPILLHIX OpraHiB, NcuxiaTpuyHi posnagu
(menipiit abo ncuxos) [23]. BorHuLlesi Hanaay MaroTb MeH-
LUE HECTIPUSTIIMBUX HACMiAKIB, NEepeBaxHO Lie TpaBMW, oni-
ku, nepenomu. Ryvlin P. et al. [24] ctBepmxytoTb, wo MKH
He npocTo nos'a3aHuit i3 PAHCEN, a nepebygatoTh i3 Heto
Y MPUYMHHO-HACTIAKOBOMY 3B'SI3KY: YWAM YacTilLMMK € Ha-
naauy, TUM BinbLuUni pusnk. BeaxaeTbes, WO TiNbk1 YyacToTa
Hanagis (a He KinbkiCTb 3aCTOCOBaHWX Npenaparis) BN1Bae
Ha puank cmepTi [25,26]. Hanpuknaga, SKwo nauieHt mae 3
abo Ginblue M'MKH Ha Micsiub, pr3nk HecrogiBaHoi CMepTi
3pocrae B 15 pasis [9,17]. [MopiBHAHO 3 BiACYTHICTIO B NaLli-
eHTta [ TKH cepep Tvnis Hanagis, pusuk po3sutky PAHCET
30inbLUyETbCA B 5 pasiB npu BUuHUKHEHH] 1-2 TTKH Ha pik
i B 18 pagiB, SKLO MPOTArOM POKY CMOCTEpiratoTb NOHaA
3 reHepanisoBaHi cynomHi Hanagu [4]. OTxe, 3a fJaHUMK
6inbLocti aTopis, PAHCENM yacriwe BuHukae nicna 'KH
[24,25], i HarvacTiLLe — nig Yac HivHoro cHy [14,25,27] i 6e3
ceiakiB — y 85-90 % sunapakis [27-30].

HopatkoBumn chaktopamu pusnky PAHCEN BBaxa-
l0Tb YOMOBIYYy CTaTb, MOYATOK eninencii y BiLi 4o 16 pokis,
TpuBanicTb XBOPOOU NoHaA 15 pokiB, BXNBAHHS AEKiNbKOX
npotueninenTuyHux npenaparis (MEM) [9,26], a Takox
BiACyTHICTb ByAb-AKkoro nikyBaHHs abo 3miHa Tepanii kinbka
pasiB Ha pik, papMaKope3nCTEHTHICTb [4], CUMITOMATUYHY
€eTionorito eninencii Ta BXWBaHHA NaMOTPUMXWHY npu i
inionatnyHux chopmax [31]. MosigoMNSOTH PO NMOBIPHICTL
6inbLUOro pr3nKy HecnogiBaHoi CMEPTi NPy MOMNOXKEHHI B
niXKy nig vac cHy goninuup [32].

BusHaumnm 3anexHictb cMeptHocTi Big, PAHCENN Big
HasIBHOCTi Y XBOPUX NcyxiaTpuyHoi komopbigHocTi. Ak 3's-
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cyanu S. Fazel et al. [33], 3 Heto Bynun nos’s3aHi 75,2 %
BCiei HeNpPUPOZHOi CMEPTHOCTI Mpw eninencii. Hewwonasxe
JocnimkeHHs, Wo 3aincHeHe y LUBeLii, nokasano: XiHku 3
CynyTHIMW NCMXiaTPUYHUMK posnagamu Manu 5-pas3ose
36inbLIeHHs cMepTHocTi Big PAHCEM nopiBHSHO 3 navieHT-
kamw 6e3 Taknx nopyLueHb [34]. Hasshi gaHi, LLo cMepTHICTb
€ BULLOKO B MALEHTIB i3 HU3bKM COLIiafIbHO-EKOHOMIYHM
cratycom [6).

Arnie, Sk 3a3HaY€EHO Y MPAKTUYHIX PekOMeHaLlisx AMe-
pvikaHcbkoi akapemii Hespororii (AAN) Ta AMeprKaHChKoro
ToBapucTBa eninencii (AES), Maitxe BCi Ha3BaHi YNHHUKN
BBaXaloTb Tenep TakuMK, L0 MakTb HU3bKUIA PiBEHb [0-
Ka30BoCTi y BUHUKHeHHI PAHCEI [17].

Marodpizionoris Ta nowwyku Giomapkepis. MNatodizio-
10rist panToBOi CMepTi NPy eninencii LOCTEMEHHO HeBiZoOMa
[35,36]. Tomy € kpuTUyHa noTpeba B MOLLYKY MOXKIMBUX
biomapkepis nigeuweHoro pusuky PAHCEM ans npu-
XUTTEBOTO BUSIBNEHHS NaLieHTIB, siki nepebyBatoThb Y 30Hi
TaKoro prauKy, 4151 3anobiraHHs IMOBIPHOTO CMEPTENBHOTO
Hacnigky [37]. Lie aano 6 3mory HaB4aTtu ix NeBHUX MpuH-
LMNiB NikyBaHHS Ta Cnocoby XMTTS, KOHTpontoBaTh nepebir
XBOPOOY Ta BYACHO BTPy4aTUCS B TEPANEBTUYHIIA NPOLIEC,
1106 3MEHLUUTI PU3VK HECTIOAIBAHOI CMepTi.

YucneHHi AOCTIMKEHHS 3OICHIOBANN AN1St 3'ACYBaHHS
MPUYMHHO-HACIAKOBOO 3B8'3ky Mix [TKH sk ocHoBHOro
caktopa pusuky PAHCEN, i netanbHWM KiHUueM nicns
HBOrO. Y LibOMY KOHTEKCTi PO3ITSiAAL0Th KirlbKa TaHOK Takoro
npoLecy: po3nagm LeHTpanbH1X MO3KOBUX MEeXaHi3miB,
Hagani — 3anexHuX Bif, HUX AVXanbHWX | CEPLEBO-CYANHHIX
(pyHKLUIA, TOBTO pyiiHYBaHHS Tak 3BaHUX HEMpO-kapaio-pec-
nipaTopHux 3B'a3kiB [38]. MocnigoBHICTb O HA OCHOBI
cnoctepexeHHs 3a 16 PAHCEIN onucyeTbes Tak: po3BUTOK
['TKH i3 HacTynHOI 3a HUM HeramHOK Ta KOpoTKo dha-
3010 MPUCKOPEHOTO AUXaHHS 3 nepexodoM y BpaaunHoe,
Opapavkapais, NpurHiveHHs akTueHocTi Ha EET, nicns voro
HacTaloTb KiHLeBe anHoe 1 acucTonis [24]. OTxe, 3 OCHOBHI
YUHHUKM: NMOPYLLEHHS AMXanbHOI, CepLeBO-CyaAUHHOI Ta
LIEHTparnbHOi HEPBOBOI CUCTEM — BUSBNSAIOTHCS TICHO
MOB’'A3aHNMM Ta B3aEMHO 0BTSKyBarnbHAMM.

CBill BHECOK Y po3naay BiTanbHWUX QyHKLNA, iMOBIPHO,
pobuTb Tak 3BaHe «NOCTIKTarbHe reHepaniaoBaHe enekTpo-
eHuedanorpadivHe (EEM) npurnivenHs» (MMEM), To6T0
«cnnoLeHHs» EET, wwo e yactum cnoctepexeHHs M Bigpasy
nicna 'TKH [4]. Lle siBnwe BusiBUnK B 0ci0, siki noMepnm
Big PAHCE, nig yac Bigeo-EEI-moHiTopuHry. OCHOBHI
LiepebparbHi natogisionoriyHi MexaHiamu, L0 BUKMMKAKTb
MrEM, HeBigomi, ane TpuBanicTb NonepeaHLOoi TOHIYHOT
hasu, [k i TAXKICTb nepiikTanbHoI rinokceMii Ta rinepkanHii
3 BiACYTHICTIO pedhNeKTOPHOTO NPOBYIKEHHS, NOCTIKTamb-
Ha HEPYXOMICTb NauieHTa BBaXatoTb MOB'A3aHUMM 3 LIUM
heHomeHom [39]. Tomy MIENM nponoHytoTb BBaXATH enek-
TpodizionoriyHum Giomapkepom PAHCET [40].

Cepep ueHTtpanbHnx Mexaniamis PAHCEI obrosopto-
10Tb POIb YpaKeHHs cToBOypa Mo3ky B peanisauii MIEM i
(hatanbHUX po3nagis cepLeBo-anxanbHoi aisnbHocTi [40].
Mueller S. et al. [41] npoaHanizyeanu pesynsrati MPT
JOCNIIKEHb NaUEHTIB, SKi Yepes AesKMn Yac NoMepsu
BHacnigok PAHCET], i BusiBUIM 3MeHLIEHHs 0B'eMy TUX
JinsHoK cToBOypa MO3Ky, siki MOB’si3aHi 3 BEretaTMBHUM
KOHTpOMeM, Lo KOPemnoBano 3i 3HKeHHsIM Bapiabenb-
HOCTi cepLieBOro putMy. BigsHayeHo, Lo KOpOTLIMIA Yac
BVXXMBaHHS NaLieHTIB 3anexas Big OinbLuoi BTpaTy 06’emy

cToBbYpoBYX cTPyKTYp. Ockinskn MPT Moxe BUSIBNSTY Taki
3arpo3nuBi AN XWUTTS 3MiHU B FONIOBHOMY MO3KY 3a AeKinb-
ka pokiB 0o PAHCEN, aBTopu BUCTOBWY CMOAIBAHHS, LLO
Ui gani MOXyTb cnyryeatu pagionoriyHnm 6iomapkepom
PU3UKY panToBOi CMEPTi.

Huska pocnipxeHb NPUCBAYEHA BUBYEHHIO 3B'A3KY
MiX BapiaHTamu nopyLueHHst auxanHs Ta PAHCEN. Hai-
YacCTiLUMM NOYaTKOBMM NPOSIBOM TOHIYHOI chasn ITKH €
napvHrocnasm, yHacnigok Skoro BiabyBaeTbCs 3ymuHKa
OUXaHHS!, WO MOXe MPU3BOAWUTM [0 TSHKKOI rinokcemii 3
KPUTUYHUM BMIVBOM Ha CepLieBy AisnbHICTb [42]. Lacuey N.
et al. [43] BMBYaNM ponb LEHTPanbHOro ikTansHoro an-
Hoe (LIA) B MoxnuBocTi pantoBoi cmepTi. LieHTpanbHe
iKTanbHe anHoe — yacta camoobmMexeHa cemionoriyHa
03Haka hokanbHoi eninencii, nepeaycim cKpoHeBoI. Takui
TMN KOPOTKOTPUBANOI 3yNHKW AWNXaHHS iHogi Moxe ByTu
€0VHUM KNiHIYHUM NPOSIBOM BOTHULLIEBOTO Hanagy, skui
He € Hebe3neyHnM | HaBiTb GyBae HenomiYeHM. Ane sIKLLO
LIIA TpuBae noHap 60 ¢ i NoB’sA3aHe 3 THKKOHO riNoKCeMieto,
TO WOr0 MPOMOHYIOTb BBAXAaTW MOTEHLINHUM KIiHIYHUM
6iomapkepom PAHCEN. YTouHeHHs poni nepiiktansHoro
anHoe 3gincHunu L. Vilella et al. [44], ski npeactaBunm
[0Kas3w, Lo BNacHe NOCTIKTanbHe LigHTparibHe anHoe, a He
LIIA mae 3HaueHHs Ans CMepTenbHOro Hacniaky, 0cobnmneo
B kombiHaLii 3 acucTonieto, i MOro MOXHa po3rnsaaTn sk
MOTEHLIAHWIA NpwxuTTEBUIA Biomapkep puanky PAHCEN.
Y LbOMY X KOHTEKCTi MPOMOHYIOTb BU3HAYEHHS! PiBHSA
rinokcemii nicna MKH, ska BUHUKaE y GinbLIOCTI XBOPKX
(86-100%) y Hanbnvekyi 100 ¢ nig yac i Bigpasy nicns Ha-
nagis [45]. Kpim Toro, npurHiyeHa akTMBHICTb CEPOTOHIHOBMX
HEVPOHIB MOXe MPW3BECTM A0 nocnabneHHs npupoaHoi
peakuii NpobymKeHHs SIK BiANOBIAI HA MiABULLEHHS PiBHS
BYrnekvcnoro rasy B kposi [40].

BusiBunn 38’530k Mk 0GCTPYKTUBHIUM anHoe nig vac
cHy Ta puaukom PAHCETT, ocobnveo y cTapLuvx navieHTiB i3
HaZUMLLKOBOO BAro0 Ta 3 TpMBanuM nepebiroM BOTHULLEBOT
eninencii [46]. HeratveHi Hacnigku NPUNMHEHHS OUXaHHS
MOXYTb MOCUITIOBATUCS OBCTPYKLIEIO AMXanbHUX LUNSXIB Y
ntopgei, ski cnnaTb 06NMYYsM [OHU3Y, Lito 0BCTaBUHY TeX
BBaXaloTb paktopom pusunky PAHCEN [27]. OTxe, posrns-
[atoTb MOXIIMBICTb GaraTb0X MEXaHi3MIB 3yNMUHKY AVXaHHS
npu PAHCETT (napvHrocnasm, LeHTparnbHe ikTanbHe anHoe,
nocTikTansHe anHoe, 0GCTPYKTMBHE anHoe nif vac CHy Ta
MOMOXEHHS B NXXKY AOMNINNLb).

ponoBXyHOTb BUBYEHHS BNINBY FEHETUMHIX YNHHUKIB
Ha IMOBIpHICTb NeTanbHoro Hacniaky y Burnsgi PAHCENN.
Pesynbratv gocnimkeHb, Sk 30iMCHEHI Ha NtoasXx i Ha TBa-
PUYHHKX MOZENSX, CBiAYaTb, L0 MOXE iCHyBaTU FrEHETUYHA
cxunbHicTb Ao PAHCETNN i3 BenukiuM nosireHHM BHECKOM B
ii eTionorito [47,48]. BinoMo npo TiCHMI 3B’A30K MiX enine-
ncieto Ta CHOPOMOM nopoBxeHoro iHTepaany QT Ha EKI
[49]. Llen ayTocOMHO AOMIHAHTHWIA po3nag BUSBNSIOTb B
onHiei 3 3 Tuc. ocib 3aranbHOI nonynswji, BiH MOXe npu-
3BOAMTY 4O PanToBOi CEpLEBOi CMEpPTi Yepes reHeTUYHe
MOLLKOZKEHHS! iOHHMX KaHaniB y KNiTUHaX CepLEeBoro M'a3a,
L0 MOXE CMPUUMHATI chaTanbHy ibpunsLito WIyHOUKIB
[48]. Taki cami kaHanu Ta reHu, Lo iX KOAY0Tb, BUSIBUMM
B HE/poHax, TOMy MyTalLlii B OHOMY reHi MOXyYTb 3MIHUTU
30yanMBICTb SiK MioKapza, Tak i ForoBHOTO MO3KY. Y po3BUTKY
PAHCENN npunyckaroTb came Takui MexaHiamM OAHO4YacHoro
MOPYLUEHHs! NPOBIAHOCTI cepust Ta 30YANMBOCTI HEPOHIB
YHaCrigoK reHeTUYHOT naTonorii kaniesux i HaTpiEBUX kaHa-
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nie [40,50]. JocnigxeHns D. Friedman et al. [51] gosenw,
Lo TinNbky B NaLieHTiB, ski nomepnu BHacnigok PAHCEN,
€ 6 BignoBiganbHMX 3a BUHUKHEHHS! apUTMIN TeHiB, WO He
6ynu 3HanaeHi B KOHTPOMbHINA rpyni Xu1BKX OCI6 3 enine-
ncieto. Tomy aBToOpy NPOMOHYOTb SIK FeHETUYHMIA Biomapkep
PAHCET B1KkopnCTOBYBaTY reHOMHWIA aHani3 pe3ekToBaHo!
TKaHWMHU MO3Ky NauieHTiB, ski Gynu npoonepoBaHi 3 npu-
Boay eninencii. 3 iHWworo Goky, eninenTU4YHUA CySOMHMIA
Hanag — BaXNWBWA He3anexHWA NPeaMKTOp CepLeBiX
apuTMii, 3okpema datanbHux [50], koTpi ByBae Baxko
3210KyMEHTYBaTY Ta ki He 3aBXaV MatoTb NiATBEPIKEHHS
nig Yac ayToncii.

LLle onHy cnpoby 3HaiTu kniHivHi Giomapkepy PAHCEN
3pincHuna rpyna asTopis [15], siki po3pobuniu cnevianbHui
onutyBanbHuk «The SUDEP-7 Inventory» ans nauiex-
TiB i3 TSXKKOK (papMakopesncTeHTHOW eninencieto. BiH
BKMtOYaE iHGhopMmaLlito Npo 4acToTy Hanagis, KinbKicTb
3acTocoBaHWX oaHouacHo MEN, TpusanicTb 3aXBoptoBaHHS,
HasIBHICTb pO3agiB iHTENeKTy. ABTOPY BUCYHYMH rinoTesy,
Lo BapiabenbHicTb cepueoro putmy (BCP) sik nokasHuk
BereTaTuBHOI perynsuii cepLeBoi AisnbHOCTI, WO AaBHO €
MPOrHOCTUYHO 03HAKOHK PanTOBOI CMEPTi NPy CepLEBO-CY-
JVHHUX 3aXBOPHOBaHHSIX, MOXe TakoX BiAirpaBaTi 3HauHy
ponb y MexaHiami PAHCET. Hapani 3'acoByBanu kopensuii
MiX pesynstatamu onuTyBaHHs Ta BCP nicns sanucy EKI
npotaroM roguHn. Ocobu 3 BULLWMY NOKa3HUKAMM aHKETM
«The SUDEP-7 Inventory» manu 3HuxeHy BapiabenbHicTb
CepLeBoro putMy (HesaZoBiNnbHe BarycHe 3abe3neyeHHst
BCP). 3giiicHunu we fgekinbka AoCnimKeHb, BKITHOYAKUM
poboTy LLOA0 KOPENSLA M AaHUMU aHKETM | PO3BUTKOM
reHepanisoBaHoro npurHivenHs EEN nicns MMKH [14,52,53].
Ane B oCTaHHix ny6nikaLlisix BBaatoTb CyMHIBHOI0 A0LiMb-
HICTb BUKOPMCTaHHS aHkeTu sk Giomapkepa PAHCE [52],
a BCP B3arani He BBaxatoTb (pakTOPOM PU3NKY panToBOi
cmepTi[17]. OTxe, cnpobu 3HaNTK 0aHO3HAYHI Giomapkepu
PAHCET noku Lo 3a3Hanu Hesaaui, Lo NOSICHIOETLCS He-
ofHopigHicTto Ta GaratodhakTopHicTto ii naTodisionoriyHmx
mexaHismiB [4].

MaTonoroaHaTomiyHe pocnimxeHHsa. Aytoncia —
oboB’si3koBa npouenypa Ans nigrBepmkeHHs PAHCE.
Y chaxosilt nitepaTypi He OMMCaHi NAaTOrHOMOHIYHI O3HaKN
TaKol CMepTi NPOTArOM NaTorIoroaHaToOMIiYHOro AOCHimKEH-
Hsl, i BinbLUICTb aBTOPIB BBaXakTb HEOOXigHUM BinbLu
nornubreHe BYBYEHHS 3MiH B OpraHax Tpyna, BKMKYaym
MOIeEKYNAPHUIA piBeHb [38,54].

[NoBiAOMNSAOTL NPO YacTi BUABIMEHHS CIIAIB MPUKY-
LUEHHS LLOKM abo s13uKa, sIKi MOXHA PO3LIHWATK SIK 03HAKM
Cy[OMHOro Hanagy, Lo nepegye cmepTi [55], ane ue He
moxe ByTy 4OCTaTHBO JOKA30BOK 03HaKOH. B ronosHomy
MO3KY BUSIBNSOTb, SIK NPABIIIO, 03HaKV HABPSKY Ta rinokcii,
a B iHWMX opraHax (cepue, MeviHka, nereHi) — 3acTiiiHi
SBULLA 3 HE3HAYHUM 30iMbLUEHHSM Bary KOXHOrO opraHa
[12,56]. Cynepeunusi aaHi CTOCYHOTbCS CTaHy CEpLEBOrO
Msi3a B MOMEpPNMX: NOBIZOMASETLCA NPO rinepTpodito
miouwTiB, siBMLLA (hibposy Miokapaa pisHoro cTyneHs [57],
OfHaK Taki pe3ynbTaTi He NiaTBepmKkeHo [54]. 3a gaHnmn
O. Devinsky et al. [19], npubnusHo 67 % cmepTei, Wo
BignosigatoTb kputepiam PAHCEN, poauiHnnm sk pantoy
cepueBy cmepTb 6e3 goctaTHix fokasis. OnybnikoBaHi
NOOAVHOKI AOCMIMKEHHS 3 aHarni3oM po3BikHOCTEN B iH-
TepnpeTaLii pe3ynbraTiB aBTOMNCIl NaLieHTIB 3 eninencieto,
Tomy PAHCETI 3anuwwaetbcs nepeBaxHO Hepo3ni3HaHoH,
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i cBigouTBa NPO CMEPTb CYTTEBO 3aHWXYIOTb CMPABXHIO
KinbKicTb Takux cmepten [3,11]. Y 3B'a3ky 3 umm y CLUA
CTBOpEHa MynbTUAMCUMNNIHApHA eKcnepTHa rpyna ans
OnpaLoBaHHs JOKA30BUX PEKOMEHAALIN LLOAO MPaKTUKK
BMKOHAHHS! PO3TUHY, TOKCVKOIOTYHOrO aHaniay, iHTepnpeTa-
Liii iXHiX pesynesTaris, a Takox npasun cepTudikaLlii cmepTi
LS NiABWLLEHHS TOYHOCTi JaHVX CBiAOLITBA NP0 CMEepTb, LLO
noB’si3aHa 3 eninencieto. MNepLunin JOKYMEHT, LLO BUCBITIIOE
nonepeaHIo Noauito rpynu, onybnikosanuii y 2018 p. [58].

MpodinakTuka. H1UHi Hemae HaykoBO JOBEAEHWX CTpa-
Terin 3anobiraHHs PAHCETN, He 6yno npoBeaHo XoAHOro
paHOoMI30BaHOTO KMiHIYHOMO LOCHIMKEHHS, sike 6 f0BO-
Anno ehekTUBHICTb TUX UM IHLIMX 3aX0AiB NPOoinaKkTMKu
[9,37,41]. Cnpobu po3pobkw Takux 3axogiB OKyCyoTbCS
Ha [BOX nigxodax: Mo-nepLue, Ha MominLEeHHi KOHTPOMO
HanapiB Yepes ajekBaTHe NiKyBaHHA (MeankaMeHTO3He,
HenpoXipypriYHe Yn HeMpOCTUMYNSALIHE), BMOPSZAKYBaHHI
cnocoby XWTTS nawieHTa (ririeHa CHY, YHUKHEHHS ankoro-
Mo, NPUXUIBHICTb [0 MPOTUENiNenTUYHOTO NiKyBaHHS),
no-apyre, Ha OpraHisaLii CocTepexeHHs, MOHITOPUHTY,
0CcobnMBO ANs NaLEHTIB i3 HIYHUMM CYAOMHUMU HanagaMu
[17,25,30,59]. OnTumanbHe nikyBaHHS, Nif BNIMBOM SKOTO
3MEHLLYETbCA YacToTa Hanadis, BiAMOBIAHO MiHiMi3ye
pU3uK cmepTi, xoua bnnssko 1012 % sunaakis PAHCET
He € 6e3nocepeaHiM Hacrigkom Hanagis [60]. JoBeaeHo,
LU0 NOKPALLEHHS KOHTPOIK HamadiB MOXHa JOCAITU He
TiNbKW MEeAVMKaMEHTO3HOK Tepanieto, ane i XipypriyHuM
NiKyBaHHSAM, BUKOPUCTAHHAM HEMpOCTUMYRALT MO3KY
Ta cTumynsuii Gnykatodoro HepBa [59,60]. Akwo He Ha-
maraTucst 3MEHLUWTW YacToTy Hamagis Lunsxom nigdopy
iHLIKX, HOBWX IiKiB, HOBMX TEPANEBTUYHUX i XipypriYHmX
BTpy4aHb, puank PAHCET 3pocTae BLIECTEPO NPOTArOM
poky [17]. 3anobirtv reHepanizoBaHOMy MPUrHIYEHHIO ENek-
TPOAKTUBHOCTI MO3KY TMICIs CyAOMHOrO Hanagy, Lo MoXe
npussectn o PAHCETI, pekomeHayoTb 3a 4OMOMOro0
KVICHEBOI Mackv B MOMEHT Hanazy abo HeramHo nicnst Hboro
[45]. MponoHytoTb BUKOPUCTaHHS PELLITYACTUX MOAYLLOK i3
MOKpaLLEeHHAM JOCTYNy NOBITPSA NALEHTY Mig Yac CHy npu
MOSOXEHHI B NiXKKY goninuub [61].

HannpocTilmm MeToaoM CTeXeHHS 38 BUHUKHEHHSM
HanagjiB € akyCTU4Hi MPUCTPOI (TUMY «pPaio-HSHI» ), OCKINbKM
85 % I'TKH nounHaroTbeA 3 ikTansbHoro Kpuky [62], WwoHai-
MEHLLE NOMOBMHA Tak1X HanagdiB Moxe ByTu BigcTexeHa.
[ns noninweHHs1 SKOCTi HIYHOTO CTEXEHHS PO3pobunu
pi3HOMaHITHI aBTOMaTI30BaHi GIoCEHCOpHi NpucTpoi Ans
peecTpauii pyxiB: NpuaaTHUA 0O HOCIHHS MOBEPXHEBUI
enekTpomiorpad i3 Bucokoto vytnmsicTio (76—-100 %), ak-
CernepoMeTp, MarHiTHi Ta Me30enekTpryHi aTumku [63-65].
biocurHann MoxyTb Hapgatit iHhopMaLilo Npo Aekinbka
BaXIMBWX XapaKTEPUCTUK iKTanbHOrO Ta MOCTIKTanbHOro
nepioais (Tvn 'MKH, TpuBanicTb ToHiYHOI hasu, 06epTaHHs
B MOMOXEHHS NeXayn Ha XMBOTI, HAsIBHICTb | TpMBanicTb
MOCTIKTaNbHOI HEPYXOMOCTI, MOPYLUEHHS PUTMY CepLis,
NiABALLEHHS eneKTPOLLKIpHOi akTusHocTi) [63]. Akwo B
nawieHTa nicns Hanagy BUSIBNSIOTb MOCTIKTanbHE anHoe
Ta 6pagukapgito, Lo MOXyTb NPU3BECTW [0 acucTonii Ta
CMepTi, TO TakUM naLieHTaM PEKOMEHLYETLCS BCTAHOB-
NeHHs KapaiocTumynsTopa [66]. HellonaBHo posnoyaro
po3pobKy NPUCTPOIB Y BUIMSA| HAPYYHUX FOAWMHHWKIB (Smart
watch), L0 ogHOYacHO peecTpytoTh cepLieaui putM (EKT)
i pyxu Tina (akuenepometp). Takuii MynsTUMOAANBHUIA
npucTpinn 3abe3neyye NOCTiHY peecTpaLliio MOKa3HMKIB
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naujieHTa Ta € ePeKTUBHILLIMM, HX 3anpONOHOBaHI paHiLle
CEHCOpHI Npunaan Tinbkv ANS HIYHOTO MOHITOPWHTY [67].
Ane [OHWHI He 3[iNCHWUNW MacLUTabHi JOCRiMKEeHHs, ki
6 nopiBHIOBaNY Pi3Hi NPUCTPOI, @ TOMY BaXKO BU3HAYMUTH,
AKUIA i3 HAX MPOMOHYE HalKpaLLwiA BanaHc YyTnMBOCTI Ta
cneumdivHocTi [68].

[vckyTabenbHuM 3anuiLaeTbes MUTaHHS: UM NMPOBO-
JNTW PO3MOBY 3 XBOPWM MPO MOXMMWBICTb CMEPTENBHOTO
Hacnigky nicns yeprosoro MNMKH? Yu € ue eTnyHum? Yu
He CMpOBOKYE Lie PO3BWUTOK Aenpecii Ta cyiumaanbHmx
aymok? binblwicte MTKH 3aBepLuiyeTbcst CnpusTivBO,
TOMY YacTWHa nikapiB He MatoTb BaxaHHsA nopyLLyBaTy
uto npobnemy nif Yac CninkyBaHHs 3 mavjeHTamy Ta ix-
HiMW pognyamu, NoGOKOKYNCH BUKIMKATY NCUXONOTYHMIA
anctpec. Ane QOCTIMKEHHS aBCTPAnNCbKMX BYEHUX [69]
[0BoanTb, Wo y 89,5 % BunazkiB LOPOCHi XBOPI X04yTb
maty iHchopmavito npo PAHCETN, Tomy Lo 3Hanu npo Hei
Tinbkn 14,3 % oci6. HagiTb GinbLue, HagaHHs iHgopmaLlii
nauieHTam 3 eninencieto Ta iXHiM poguyam npo MOXnmBY
nepegyacHy cMepTb iCTOTHO 30inbLUye NPUXUIBHICTb XBO-
pVX [0 NiKyBaHHS MOPIBHAHO 3 KOHTPOMbLHOO rpymnoto 6e3
HEraTMBHOTO BMIMBY Ha sIKiCTb XuTTS abo Hactpint [70].
Tomy 6inbLuicTb daxiBuiB CXUIAKTLCS [0 AYMKW MPO He-
00xigHicTb 0BroBopOBaTH MOXIIMBI MPUYMHM NEpeaYacHol
CMepTi 3 navjieHTamy Ta iXHiMy pogu4amm K OfHY 3 ymoB
BCEOIYHOI JOMOMOrY XBOPUM, HaBIiTb SKLIO AMOBIPHICTb
TaKkoro Hacnigky mana [17,29].

OTxe, He3Baxaloum Ha BEMNUKY KinMbKicTb mybnikavii,
MeTaaHani3iB YMCNEHHUX AOCHIMKEHb, HUHI HEMa€e OfHO-
CTalHOI AyMKY LLOA0 A0Ka30BOi 6a3u puaiikiB, METOLIB MPo-
inakTukm, Bu3HauYeHnx Giomapkepis PAHCETT. ImoBipHo,
Lie MOB’I3aHO 3 HEBEMMKOHD KIMbKICTIO BUNALKIB PanToBoi
CMEepTi B OKpeMunx focnimkeHHsx. Tomy npy GoHai enine-
ncii CLUA (Epilepsy Foundation), skuit € HauioHanbHo
HEeKOMepLiiiHOK opraHisauieto, OyB CTBOPEHMI IHCTUTYT
PAHCET (SUDEP Institute), ogHuMm i3 3aBAaHb sKOro cTasno
3a0X04EHHS HAYKOBLYB Y noLyky Hiomapkepa abo naHeni
6iomapkepis PAHCEI ans ineHTudikauii oci6 i3 puankom
ii BUHWKHEHHS. Po3rnsg ycix AochimkeHb 3aBepLUNTbCS Y
2020 p. 3 BHAropoaoto aBTopaMm, SIKLLO Taki Giomapkepu
6yayTb 3HanaeHi [71].

BhaacHi cnoctepe)xeHHs

1. MauienHTka M., 25 poki. CnagkoBicTb 06TshKEHa (ABOKO-
pigHa TiTka cTpaxaae Ha eninencito). Y BiLi 16 pokiB y Lwikoni
CTaBCSs NEPLLMI reHepanisoBaHuii TOHIKO-KIOHIYHWIA Hanag.
MMia vac rocnitanizauii y crauioHapi Yepes 2 AHi BUHUK Lue
OfvH Hanap. 3'sicyBanocs, LWo B aHaMHE3i Gy MiOKIOHIYHi
MOCMIKYBaHHS PyK, SiKi MOCUIIOBANMCA MICNs HeOOCTaTHBO-
ro cHy, ctpecis. EEI": reHepanisoBaHa eninentuopmHa
aKTUBHICTb Y BUMsAAi po3psais nonicnank-xsuns. MPT 6es
natonorii. BctaHoBWnM aiarHo3: igionatnyHa reHepanisosa-
Ha MIOKMOHiYHa eninencis AHua. MpusHaumny Bansnpoart
y 8o3i 600 mr/noby, sikvid MOBHICTIO KOHTPOIMIOBAB Hanaau
(Bara xBopoi 50 kr). Yepes gesikuii yac nawlieHTka Buixana
Ha 2 poku B Itanito, Ae npawoBana ii Math, i KOHCYNbTY-
Banacb Y KniHiui eninentonorii M. BonoHbs, Ae AiarHo3
niaTBepaxeHo. MosepHynacs B YkpaiHy Ta 3'sBunacs Ha
KOHCynbTaLito micns GinbLu HiX 5-piyHOT pemicii cyaoMHIX
Hanagis. MiOKMOHii BUHWKaNK Kinbka pasiB Ha pik. Jliku
npuiiMana y nonepegHin fosi. Bnawwrtysanack Ha po6oTy,

BUMLLNA 3aMiX. Yepes pik naLjieHTka nomepna BHoi Ha 9
TwxHi BariTHocTi. CBigkiB cmepTi He Byno. 3i cnie yonosika,
3a 3 TWxXHI 4O CMepTi CaMOBINbHO cKacyBarna NikyBaHHS
[MEIM i3 nepexogom Ha romeonaTuyHi niku. ig yac po3TuHy
BCTAHOBUIM MOMIpHWUI HabpsiK rONIOBHOMO MO3KY, NOBHO-
KpoB'st NediHkK. CTPYKTYPHY YW TOKCUKOMOFIYHY NPUYUHY
cmepTi He BusBuIM. OTxe, CMepTb NaLlieHTKW BianoBigae
kpuTepiam nigTeepmkeHoi PAHCENM, a daktopom, Lo ii
CrpUYMHMB, IMOBIPHO, Byno ckacysaHHs MNETT i3 MoxneuM,
ane He 3acCBiJYEHVIM BiOHOBNEHHAM Hanazis.

2. MauieHT J1., 60 pokiB, XBOpIB Ha hapMaKoPe3nCTEHT-
Hy BOTHWLLEBY eninencito Hesigomoi eTionorii noHag 30
pokiB. OTpumyBaB 3a Len Yac 6 pisHux MEM y MoHo- i no-
nitepanii. ®okarbHi Hanaam 3 NOPYLLEHHSM YCBIZOMIIEHHS
(MaHyarnbHi, ambynaTopHi aBToMaTu3mm) BuHUKanu 1 pa3 Ha
2 micsiui, Hanaay 3 NepexofoM y ABOGIUHI TOHIKO-KIMOHIYHI —
2-3 pa3u Ha pik nig Yac cHy. MPT: cTpykTypHa naronoris
He BusBneHa. EEI: BorHuwesi eninentndopMHi posnaam
y BUIMSAI TOCTPUX XBUMb, KOMMMEKCIB rocTpa-noBifbHa
XBUWNS B TOBGHO-CKPOHEBWX [iNsHKaX NepeBaxHo cnpasa. B
aHaMHesi: 3 MiANiTKOBOro Biky TpMBare NikyBaHHS 3 NpUBoady
XPOHIYHOrO NOMICUHYCUTY 3 YaCTUMM 3arOCTPEHHSIMU, One-
paTvBHE BuZanEHHs Noninis HOCOBOI MOPOXHUHU. Criagko-
BiCTb He 06TshkeHa. NpaLitoBaB BYKnaaavem B yHIBEPCUTETI.
OcTaHHi 2 poku noyaB 3axonnBaTUCh HETPAAMLIIHOW0
mMeauUmMHoto (ripyaoTepanisi, NikyBaHHs 3dopamu Tpas) i3
HeperynsapHuM npuimManHsam MEN. Pantoso nomep yooma
BHOYI NiCMS reHepaniaoBaHoro CyAOMHOrO Hanagy, SKun
BinbyBCA Ha CBiTaHKy, MiCnsl YOro XBOpMIA HIbW 3acHyB, a
3rofjoM ApyXMHA NoYyna, LWo BiH He Auxae. MNocmepTHUi
PO3TWH He NpPOBOAMAK. [pUYMHM CMEPTi, LLO KOHKYPYE, He
6yrno — cepLEeBO-CyANHHOI YW NereHeBOoi NaTomnorii 3a KUTTs
He fiarHoCTyBany. 3a HaBeAEHNMY KpUTEPIAMM Liel Buna-
[0k MOXXHa BBaXaTu iimoBipHoto PAHCETT. He BukntoueHo,
Lo npuymnHoto po3suTky eninencii (MPT-HeraTueHoi) Gyna
XpoHivHa JIOP-natonoris, a MOXNMBUAM YWHHUKOM Nepes-
YacHoi cMepTi — HeperynspHe BxvBaHHs MEN.

3. MauieHT 3., 32 poku, iHBanig AMTUHCTBA 3 AiarHO30M
CTPYKTYpHa hapMakope3ucTeHTHa eninencia (Hacnigku
MonoroBoi TpaBMu) 3 Yactumm (1-2 Ha Mmicsiub) dokans-
HUMK Hanagamm 3 NepexofoM Yy ABOGIYHI TOHIKO-KITOHIYHI.
OcTaHHi 3 pokn OoTpuMyBaB noniTepanito Tonipamarom
(200 mr/noby) i Banbnpoatom (1200 mr/goby) 3 YacToTot
Hanapie 1 Ha 1-2 micaui. MPT: 03Haku rinOKCUYHO-iLLe-
Mi4HOrO YpaxeHHsi NOBHO-CKPOHEBMX YACTOK FOMOBHOIO
MO3KY 3 MTOMIPHOKO BHYTPILLHBOHO rigpouedanieto. EE: Ha Tni
3HaYHMX NOPYLLIEHb (XOHOBOI PUTMIKI BU3HAYMIN BOTHULLEBI
eninenTugopMHi po3nagn — po3psaM BUCOKOAMMIITYAHUX
FOCTPMX XBUIb Y NTOBGHO-CKPOHEBVIX [insiHkax ABo6ivHO. MNa-
LiieHTa BUSIBUNY MEPTBUM Y Aa4HOMY BYAMHOUKY, Kyay cam
BuixaB HanepenoaHi. IMig Yac po3TUHy KOHCTaToBaHa npu-
XMTTEBA acnipallist GriroBOTHYMM Macamu. ArnKOrorb Y KpOBi
He BusBKnK. Ockinbky NpuymHoto cMepTi Byna acdikcis, sika
MOrI1a HacTaTu nig Yac eninenTu4HOro Hamagy, CBiaKiB SKoro
He 6yro, Lien BUNazok He MoxHa keanidpikysat sk PAHCETT.

BucHoBKkH

1. 3aiNCHEHI 3a OCTaHHI POKW YNCNEHHI OCTIMKEHHS
nokasanu BUCOKe MeduyHe 11 coLjianbHe 3HauyeHHs npobne-
MM PanToBOi HECMoAiBaHOI CMepTi Npy eninencii, Yactota
KOl y XBOpUX Ha eninencito y 20 pasis BuLLA NOPIBHSHO 3
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3aranbHot0 nonynsuieto. [loBegeHWi 38'930K Takoi CMEPTi
3 reHepaniaoBaHM TOHIKO-KIOHIYHUM HanafoM CBigYUTb
Mpo pearbHy NOTEHLIHY 3arpo3y KUTTHO NaLieHTiB npu
HECnpuATANBOMY (hapMakopesncTeHTHOMY nepebiry
3aXBOPHOBAHHS.

2. Moxnmeumu, ane 0CTaTouHO He JoBEAEHNMY (hakTo-
pamu puanky PAHCEN moxyTb OyTw HiuHi Hanaaw nig vyac
CHY, BiZICYTHICTb OCI6, siki Mornu 6 HaaaTy Lonomory, Nono-
KEHHS1 Y CHi JONINMLb, YOMOBIYa CTaTb, Bik NOYaTKy eninencii
[0 16 pokis Ta ii TpmBanicTb NoHag, 15 pokis, ncuxiaTpuyHa
KOMOPBIAHICTb, BXVBaHHS 0fHOYaCcHO Aekinbkox MEMN abo
BiACYTHICTb Oy/b-SKOrO NTiKyBaHHS, CUMNTOMAaTIYHa eTiono-
rist eninencii, BXWBaHHS NaMOTPUIKMHY NpU igionaTnyHin
eninencii. OctatouHo natodisionoris PAHCEI He Bigoma.
3anponoHoBaHi KniHi4Hi, reHeTUYHi, enekTpodisionoriyHi,
pagionoriyHi 6iomapkepv PAHCET ans ineHTudikauii ocio
i3 MiABMLLEHNM PU3MKOM HECTOAIBAHOT CMEPTi TAKOX He Ma-
10Tb JOCTaTHBOI A0Ka30Boi 6a3un. Moxnmsi NpodinakTUYHi
3ax0ay NONSratoTb Y HIYHOMY CTEXEHHI 3a MaLieHTOM 3a
[0MOMOTOH0 aKyCTUYHKX | BioCeHCOPHMX Npunaais, cneLli-
arbHWUX CMapT-TOAVMHHUKIB, Y 3aCTOCYBaHHi KUICHEBOI Mackm
nig yac abo Bigpasy nicns [MKH.

3. HeobxigHo iHcbopmyBaTh nauieHTiB, nepeaycim
0Cib i3 HE3a0BINLHOK NPUXWITBHICTIO [0 NiKyBaHHS, NPo
MOXIIMBICTb PanToOBOI CMEepTi ANs NOMINWEHHS IXHbOro
komnnaeHca. OCHOBHVM 3aX0L0M NPOiNaKTUKV BBXKaKTb
noLLyk edheKTUBHOTO NTiKyBaHHS! 3 SKHARKPALLMM KOHTPONEM
Hanagis i 3 MiHiMansHUMK nobiyHumK gismu MEMN. Huwi
TiNbKM LN Wnsx Mae AokasoBy 6a3y OO0 3HUKEHHS
puanky PAHCETT.

MepcnekTMBKU NoganbLUKMX AOCTIAKEHD. Y 3B'A3KY 3
TUM, LLIO, 3@ JaHNMW IHO3EMHWX aBTOPIB, Y CBIAOLITBAX Npo
CMepTb eninencis Sk Npu4MHa NeTanbHOro HacniaKy Maike
HIKOMK He BKa3yeTbCs (32 BUKITIOYEHHSIM CMEpTi BHACcMifoK
€niNenTUYHOro CTaTycy) Ta AN BUBYEHHS CUTYyaLlii 3 hop-
MYJTHOBaHHSIM NMOCMEPTHWUX BUCHOBKIB 3@ pe3ynsratamm
NaTonNoroaHaTOMiYHMX OCHIMKEHb NOMEPNMX NaLieHTIB
3 eninencieto B YkpaiHi Ha npuknagi JlbBiBcbkoi obnacrTi
nepenbadvaeTbCs 3MiIMCHEHHS PETPOCNEKTVUBHOTO aHanidy
icTOpil XBOPOOM Ta pe3ynbraTiB aBTOMNCIN TakuX XBOPUX
CnifnbHO 3 kacbeapoto natonoriyHoi aHatomii JIHMY imeHi
[anuna Manuupkoro. Pesynsratu AagyTb 3MOry CTBOPUTH
6a3y JaHUX NPOo MPUYMHN CMEpPTEN, 3LIACHUTY iHi aHanis,
BU3HAYUTL MOBIPHY noLumpeHicTs PAHCETN, yaockoHanu-
TV 3axoau 3 ii 3anobiraHHs.
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Case report

KAiHIYHMM BUNAAOK CUHAPOMY CiMEUHUX CYAOM i3 NAPpOKCU3MaAAbHUM

X0peoaTeTo30M, L0 3yMOBA€HUM MyTaLjieto reHa PRRT2

M. A. TpilwmHcbka*A¢F B, 0. CBUCTIAbHUKEDE

HauioHaAbHa MeanyHa akapeMis NicASAMNAOMHOI ocBiTH iMeHi M. A. Lynuka, M. Kuis, YkpaiHa

A - KOHLIEMNLLS Ta AM3aMH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3aTBEpPAXEHHS CTaTTI

[JiarHocTuka Ta gudbepeHLiiHa giarHocTuka cnagkoBux XBopob MeTaboniamy B [iTel 3anuwaeTbCs CknagHoto. TpyaHOLLi AiarHo-
CTVKW 3yMOBMEHi TWM, LLO LA KaTeropis natonorii 3aebinbLioro € opdaHHo (piakicHO), Ta il BUSIBNEHHS!, NiATBEPAXKEHHS He
3aBxau byBaloTb CBOEHACHUMM.

Meta po60oT# — yaoCKOHaNUTK fiarHoCTUKy CUHAPOMY CIMEHUX CYAOM i3 MapOKCU3MasbHM XOPEoaTeTo30M, L0 3yMOBMEHWN
myTauieto reHa PRRT2, Ha niacTasi NOpiBHAHHA 3 CMHAPOMOM fedilmTy TpaHcnopTepa rmtokosu | tuny (Glut1 Deficiency).

Marepianu Ta meTogu. HaBeaeHui kniHiuHUi BUNaQoK BNAaCHWX COCTEPEXEHb CUHAPOMY CIMEHWX CYA0M i3 NapoKCU3MarbHAM
XOpeoareTo30M, LLO MOB’sA3aHuii i3 MyTauieto reHa PRRT2, akui BUsiBneHuii y npoueci AMdepeHLinHoi AiarHoCTVKW 3 CUHAPOMOM
Glut1 Deficiency. MauieHT nepebyBas Ha CTauioHapHOMY NikyBaHHi B KWIBCbKil MiCbKil AWTAYIN KNiHIYHiA nikapHi Ne 1.

Pesynitati. OCHOBHUMMW KIIHIYHUMM CUMNTOMaMy CUHAPOMY CIMEVHWUX CyOOM i3 MapoKCy3mMaribHUM XOpeoaTeTo3oMm, Lo 3y-
moBrieHuit MyTauieto PRRT2, i cxoxwx i3 Hum xBopob (3okpema cuHgpomy Glut1 Deficiency) € Hanaau cyaom, NOpyLUEHHS pyxy:
napesu, napanivi, ekcTpanipamigHa cumnTomaTyika, NopyLUeHHs koopanHaii. MokasaHo, LWo Hanaay CyaoM, NapokcuamarbHWn
X0OpeoareTos, eni3oau rinornikemii Ta rinornikopaxii CinbHi AnNs LMX cuHapomis. BetaHoBneHo, WO npaBusbHe 3iCTaBMNEHHs
aHaMHe3y Ta pe3ynbTatiB KMHIYHOrO Ta MEAUKO-TEHETUYHOMO OOCTEXEHHS BaXINBE NS ANGEPEHLAHOT AiarHOCTUKW KiHIYHO
CXOXMX CNafKoBUX CHHAPOMIB.

BucHoBku. [JudepeHuiiHa ajarHocTuka NopyLUeHb PyXy, O CyNpPOBOMKYIOTLCS Y XBOPUX Hanagamu CyaoMm, nependadae yToy-
HEHHS eTiONOTii, y 38'A3KY 3 UMM NiCNs Pe3ynbTaTiB KMiHIYHOro 0BCTEXEHHS ANTUHW MatoTb Oy TV NpyU3HaYeHi 4OAATKOBI NapakmiHiYHi
meToau ineHTudikayii aiarHosy. BuasnenHs rinornikemii Ta rinornikopaxii AUKTYe HEOBXiAHICTb 3QiNCHEHHS AnepeHLiNHOI
[iarHOCTUKM M CHLPOMOM CIMENHUX CYAOM i3 MapoKC3mMaribHUM XOpeoaTeTo3oM, Lo 3yMoBneHnid myTaujeto reHa PRRT2, ta
cuagpomom Glut1 Deficiency.

AHani3 AaHnx aHamHe3y, OLLiHIOBaHHS Pe3yrbTaTiB KIHIYHOrO 0GCTEXEHHS, 3ICTABMNEHHS iX 3 pe3yrnsTaraMmu MeanKo-reHeTVY-
HOro 0OCTEXEHHS! — BUpILLAsbHI B MiATBEPIKEHHI NPABUIBLHOTO AjarHo3y.

KAMHMUeCcKUM cAyya CMHAPOMA CeMENHbIX CYAOPOr € MapOKCU3MaAbHbIM X0Pe0aTeTo3oM,
o6ycroBAeHHOrO MyTauuen reHa PRRT2

M. A. TpewwnHcKas, B. A. CBUCTUABHUK

[uarHocTuka v anudchepeHumansHas auarHocTika HacneacTBeHHbIX 6onesHen meTabonuama y AeTel 0CTaeTcs CNoXHON. Tpya-
HOCTM AMarHOCTUKIM 00YCIOBNEHbI TEM, YTO AaHHAs KAaTEropys MaTomnorMm B 3HaUMTENLHON CTENeHN opdhaHHa, 1 € BbISIBIEHIE
1 noaTBepxaeHne He Bcerga ObiBaeT CBOEBPEMEHHBIM.

Llenb paGoTh! — ycOBEPLLEHCTBOBATL AMArHOCTUKY CUHAPOMA CEMENHBIX Cy[0POr C NapOoKCH3MarbHbIM XopeaTeTo3om, 06ycrnos-
neHHoro MyTaumen reHa PRRT2, Ha ocHoBaHWUv CpaBHEHWS ¢ cMHAPOM AedmumTa TpaHenopTepa rmitokosbl | Trna (Glut1 Deficiency).

Marepuansi n metogbl. [peactaBneH KNMHUYeCknin criyqam cobeTBEHHbIX HAbMoAEHN CHAPOMa CEMENHBIX CYAopOr ¢ na-
POKCU3ManbHbIM XOpeaTeTo3oM, 06ycrnoBneHHoro MyTauven PRRT2, KOTOpbIA yCTaHOBNEH B npouecce AnddepeHLmnansHoi
anarHocTuku ¢ cuHapomom Glut1 Deficiency. MauneHT Haxoguncs Ha CTauMoHapHOM nedeHnn B KueBckow ropoackon AeTCKom
KnuHn4eckon donbHuLe N 1.

Pesyniratbl. OCHOBHBIMU KIMHUYECKAMU CUMNTOMaMK CUHOPOMA CEMENHBIX CYAOPOr C MapoKCU3MarbHbIM XOpPEaTETO30M,
obycnosneHHoro MyTaumern PRRT2, n cxoxux ¢ HAM CUHAPOMOB (B YacTHocTU, cuHapoma Glut1 Deficiency), sensitotes cypo-
POXHblE NPUMaAKK, HapyLLIeHUs ABWXEHUS: Napesbl, napanuyu, aKCTpanupamMmuaHas CUMNToMaTtiika, HapyLeHUs KoOpAUHALMA.
[NokasaHo, YTo NMpunagKku CyAopor, NapoKCU3MarbHbI XOpeoaTeTos, aN13oab! TMOTIIMKEMIW U TUMOTTMKOopaxui — oblume ans
[aHHbIX CMHAPOMOB. YCTaHOBEHA BaXHOCTb MPaBUIbHOTO aHanuaa aHaMHECTUYECKUX AaHHBIX, PE3YNbTaToB KIMHUYECKOTO U
MeaUKO-TeHeTn4eckoro obcrnenoBaHns 45 npoBeneHns anddepeHLmanbHoN AUarHoCTUKIA KIMHUYECKM MOXOXMX HACTELCTBEHHBIX
CUHLPOMOB.

BbiBoabl. uddepeHumnansHas UarHOCTKa HapyLLEHWUI OBWKEHUS, KOTOpbIE COMPOBOXAAKTCA Y NaLMEHTOB NpUCTynamm
CyHopOr, NpearnonaraeT YTO4HEHNe 3TUOMOTUK, B CBSA3W C YeM NOCIe NONyYeHUs PesynbTaTtoB KMWHUYeCKoro obcrenosanns
pebeHka AOMmKHbI BbITb HA3HAYEHb!I JOMONHUTENBHBIE MapPaKIMHUYECKE METOAb! UOEHTUMKALMM AMarHo3a. YCTaHOBMEHNe
TUMOIMMKEMIN 1 TUMOTIIMKOPaXMK AVKTYeT HeobxoanMocTb AnddepeHLmManbHo AMarHocTUKN CUHAPOMA CeMENHbIX CyA0por C
napokcM3MarbHbIM XxopeaTeto3om, 0bycrioBneHHoro MyTaumen PRRT2, ¢ cuigpomom Glut1 Deficiency. AHanua faHHbIX aHamHesa,
OLIeHKa Pe3ynbTaToB KMMHUYECKOro 0BcnenoBaHnst U COMOCTaBNEHIE VX C pesynsTaTamu MeavKo-TeHETUYECKoro obernesoBaHms
UrpaeT peLuatoLLyto porb B NOATBEPXKAEHUN NPaBUMBLHOMO AMarHo3a.
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A case report of PRRT2 mutation-associated familial convulsions
with paroxysmal choreoathetosis syndrome

M. A. Trishchynska, V. 0. Svystilnyk

Diagnostics and differential diagnostics of inherited metabolic diseases in children have still been complicated. The diagnostic
difficulties are due to the fact that the diseases are orphan and their recognition is not always timely.

Objective. To improve the diagnosis of familial convulsions with paroxysmal choreoathetosis syndrome caused by the PRRT2
gene mutation based on a comparison with glucose transporter type | deficiency syndrome (Glut1 Deficiency Syndrome).

Materials and methods. The clinical case of PRRT2 mutation-associated familial convulsions with paroxysmal choreoathetosis
syndrome was recognized based on own observations in the process of differential diagnostics with the Glut1 Deficiency syndrome.
The patient received inpatient treatment in the Kyiv City Pediatric Clinical Hospital No 1.

Results. The main clinical symptoms of PRRT2 mutation-associated familial convulsions with paroxysmal choreoathetosis syndrome
and clinically similar diseases, in particular Glut1 Deficiency syndrome, include attacks of seizures, movement disorders: paresis,
plegia, paroxysmal dyskinesias, ballismus, tremor, athetosis, dystonia, and ataxia. It has been shown that attacks of seizures,
paroxysmal choreoathetosis, hypoglycemia and hypoglycorrhachia episodes are common for these syndromes. The importance
of anamnestic data analysis, results of clinical and genetic testing for differential diagnostics between similar inherited syndromes
has been established.

Conclusions. Differential diagnostics of movement disorders accompanied by attacks of seizures in patients includes clarifying
the etiology. Therefore, additional paraclinical methods for diagnosis identification have to be prescribed after child’s clinical
examination. The differential diagnosis between PRRT2 mutation-associated familial convulsions with paroxysmal choreoathetosis
syndrome and Glut1 Deficiency syndrome is particularly relevant in case of hypoglycemia and hypoglycorrhachia. Anamnestic

data analysis, clinic examination and genetic results assessment are necessary to confirm a correct diagnosis.

MuTaHHs AndepeHLiiHOT AiarHOCTUKK cnaaKkoBKX XBOpoO
meTaboniamy, 3oKpema TakuX, ki BUSBNATHCA PyXOBUMY,
KOTHITUBHUMW, MOBEAIHKOBAMM Ta iHWKMMM po3nagamu,
3anuwaeTbes cknagHum [1,2]. Hosi MeToamkm B reHeTuui,
3okpema [AHK-giarHocTuKa, JonoMararoTb BUSBASTYA NEBHI
reHeTu4Hi aHomanii [3-5].

Y natoreHesi Hi13k1 XxBopob LieHTparibHOi HEpPBOBOI C1C-
Temm (LUHC), siki Ha nepLunii nornsg MaroTh pisHy MpUpoay,
Hanpuknag aucMeTaboniyuHy, cnazkosy [6] TOLLO, KMYOBY
porib Bigirpae CyanHHUI YAHHWK, LLIO 3yMOBEHWI CTPYKTYP-
HO-(hyHKLiOHamNbHUMM NOPYLLEHHSMY BHYTPILLIHBOTO LUapy
CyLMH — LiepebpanbHOro eHaoTenito.

Y300BX CyAMHHOTO iepeBa OpraHiamy MioauH1 eHaoTe-
i BUSIBNSIE CTPYKTYPHY Ta (PYHKLOHAmNbHY reTeporeHHICTb
Bucokoro piBHs. Y LIHC € noHATTS npo «HenpoCcyauHHY
oavHmuo» (HCO)— KoHLenTyarnsHy CTPYKTYpY, KOTpa NoB'si-
3y€ MIKPOCYAMHW rOrIOBHOTO MO3KY 3 (PYHKLIIEID HEMPOHIB i
3yMOBIIOE BiANOBiab Ha yikomkeHHs [7]. HCO cknagaeTb-
€51 3 MOHOLLIAPY EHAOTENIANbHMX KIITUH, LU0 3'€AHaHi LLiNb-
HUMU KOHTaKTamu, siki 3ansraroTb Ha 6asanbHii MembpaHi,
NepuUUNTIB, rMaaeHbKOM'I30BUX KMITUH, HDKOK aCTpOLMTIB,
Mikpornii Ta HepBOBMX 3akiH4eHb. KniTuHK, Wo uypKynto-
10Tb Y KPOBI: NONIMOPHOSAEPHI KNiTUHK, niMdounTy Ta
MOHOLMTK, — TakoX € YacTuHoro HCO 3aBaskut WinbHii
B3aEMOIi 3 NOMIHANBLHOK NOBEPXHED eHaoTenianbHUX
KNiTVH Ta iXHBOT poni B iMyHHOMY HarnsAi. [emaToeHueda-
niyHuit 6ap’ep (TEB) € iHTerposaHoto yacTuHoto HCO. FEB
YTBOPEHWUI BUCOKOCMELianisoBaHNMU eHgoTeniansHUMm
KNITUHAMK, HDKKaMy acTPOLMTIB | nepuLmMTamu, ki pasom
CTaHOBNATb AMHAMIYHUI IHTEPENC, LLO BIOKPEMITHOE MO-
30K Bif cuctemu kposoobiry [8]. LiepebpanbHui enpoteniiy
6inbLLiN YaCTUHI TONIOBHOTO MO3KY 3'€HaHNIA 3@ LONOMOTO0
LwinbHWX KoHTakTiB (tight junctions) Ta BUKOHYE dyHKLitO
«dhisnyHoro Bap’epay, skui 3anobirae pyxy Monekyn Mix
KpoB't0 Ta ronoBHUM Mo3koMm [9]. FEB Takox BuCTynae B
pori «TpaHcnopTHoro Gap’epa» yepe3 cneundiyHi TpaH-
CMOPTHI CUCTEMM, LLO PETYIIOTL TPAHCLENHONSPHUNA pyX
manux rigpodinbHUX MOMEKY, a TaKoX sIK «METab0MNivHMIA

6ap’ep» B pe3ynbrati KoMOiHaLLi BHYTPILLHBOKMITUHHKX Ta
ekcTpauentonapHnx depmeHTis [10].

[Mtoko3a — OCHOBHE [KEPENO eHeprii B rONIOBHOMY
MO3KY CCaBLIiB, @ MOCTilHA HAsIBHICTb LIbOro CyGCTparTy — He-
obxigHa ymoBa Anst HopManbHOro PYHKLIOHYBaHHS! MO3KY
[11,12]. Y ronoBHOMY MO3KY FMHOKO3a LUBWAKO OKUCTTOETHCS
(kaTabonisyeTbCs), WO 3YMOBIHOE 3HWXKEHHS rpagieHTa
rekco3u B HanpsiMi B KPOBI 10 MXXKIITVHHOI PiyHM MO3KY.
TpaHcnopT rnoko3n B Mo30k 3abeanevyeTbest Ginkamu no-
NerLIeHOro TpaHCMopTyBaHHS. TPaHCMOPT [MoKO3X 3 KPOBi
BiobyBaeTbCs Yepes eHpoteniountn MEB, nnasmartuyHi
MeMOpaH1 HEMPOHIB i il

€ Kinbka HanpsmiB B3aeMOAii Mix HelipoHamu Ta
acTtpouuTamm. Tak, roKo3a, LLO BUKOPUCTOBYETLCS acTPo-
umMTamMm, yTuniayeTbCa A0 NakTaTy, Sk BUBINBHAETLCS B
MDKKITUHHWA npocTip [13]. JlaktaT 3 iHTepcTuuiansHOro
MPOCTOPY 3axONMETbCA HEMPOHaMM Ta € AOAATKOBUM
[bxepenom eHeprii. ACTpoumMTi (hOpPMYIOTb NEPLUMA K-
TWUHHWIA LUNSX [MIOKO3W O MO3KY, SIKi ineansHO po3Tallo-
BaHi Ana 3abe3neyeHHs 3B'sKy MiX akTUBHICTIO HEVPOHIB i
3aXOMNEHHSAM [TIHOKO3M.

Po3piaHstoTb Kinbka i30000pM TPaHCMOPTHWUX CUCTEM
rnioko3n GLUT, Lo peryntotoTb piBeHb ITH0KO3M Y FONIOBHO-
my mo3ky: GLUT 1 (Human Genome Organization, HUGO,
cknagae SLC2A1), 3 (SLC2A3) n 8 (SLC2A8) [14]. GLUT
1 — yHiBepcanbHUN NEPEHOCHVK TIHOKO3M, KNI PSCHO
NpeaCTaBNEHNI Y MO3KY; BiH EKCNIPECYETHCS EKCKIHO3UBHO
B MO3KOBVIX Bap’epax, 0cOOIMBO Ha MtoMiHasbHin MembpaHi
eHpoTenianbHUX KNITUH NapeHXiMaTosHUX CyAnH MO3Ky Ta
xopioiganbHoro cnneTiHHs. Ekcnipecis Ha membpani GLUT
1 KOHTPOMIOETLCS NOKCiS-perynioBanbHUM hakTopom
1 (hypoxia-inducible factor 1 — HIF-1), skuit € kno4oBUM
perynsTopom aganTavji KIiTvH [0 3HYKEHOro napLjiansHoro
TUCKy kucHto [15]. binok HIF-1a HecTabinbHuiA npu disio-
MOFYHOMY PIBHi KMCHIO | MOCTINHO PYWHYETLCS N BNMBOM
nponin rigpokcunas [16]. Mig yac rinokcii Ginok HIF-1a
CcTabiniayeTbCs B pe3ynbraTi 3HKEHHS aKTUBHOCTI MPOin
rigpokcunas, 38’s3yeTbes 3 binkom HIF-1p3, nepemityetses
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B SAPO, B pesynsraTi Yoro akTUBYETLCS TiMOKCIs-onoce-
penkoBani cis-enemeHT (3oHm OHK, ski He kogytoTb, ane
PEryniolTb TPAHCKPUNL0 PO3TALLOBaHKX MOPSZ, reHiB)
[17]. OTxe, 6inok HIF-1 akTuBYye KinbKa reHis, ski 3anyyeHi
y NPOLIEC aHrioreHe3y Ta perynsuii Metaboniamy, BKITHOUHO 3
reHamu, sIki PEryrtorTb 3aX0MEHHS Ta YTUMi3aLito KO3,
Tak, € AaHi, LLIo TPaH3UTOPHa iLLEeMist MO3KY CYNpOBOMKYETb-
¢ nigsueHHsam pieHs HIF-1 Ta exkcnpecieto GLUT 1 [18].

Ekcnpecis GLUT 1 y T'EB nepebysae nig Bnnveom
aCTPOLMTIB i rnianbHUX KNiTWH. IHWKWMK CnoBamu, Komu
MO30K noTpebye NiABMLLEHOTO BMICTY ITIHOKO3M, EKCTIpECis
GLUT 1 Ha noBepxHi eHgoTenianbHuX KNiTH Mo3Ky 36irb-
LLYETLCS. BUABMIK, LLIO aCTPOLMTY B yMOBAX FiNOKCii BUBINb-
HSAOTb yMOpanbHWUi (hakTop, SKWUI NigBULLYE eKCrpecio
GLUT 1 Ha noBepxHi eHgoTenianbHUX KnitiH Mo3ky [19].

PiBeHb rnioko3n y CIMHHOMO3KOBIN PiAUHI CTaHOBUTbL
50-60 % Bif piBHS rMHOKO3M Y M@3Mi KPOBi, L0 CTBOPHOE
BiZ'€EMHUI rpafieHT KOHLEeHTpaLlii roko3m B nikeopi. BeTa-
HOBMEHO, WO icHye Na*-HesanexHa cucTema nepeHocy
TMOKO3M 3 Kaninapis xopioigansHoro ChneTiHHg B Lepe-
6pocnuHanbHy piguHy [20].

CvHApOM CiMENHMX CyAOM i3 MapoKCU3ManbHUM
XOpeoaTeTo3oM, Lo 3yMoBneHu myTauieto PRRT2,
XapaKkTepuayeTbCst MOBTOPHUMMW Hanagamu hoKanbHUX
Cy[oM Y Mepioai HEMOBMATW, OfHAK iXHbOK OCOBNMBICTIO
€ CIMENHUI xapakTep i BiHOCHO [0OpOsIKiCHWIA Nepeoir.
PyxoBi nopyLueHHs: dopMyBaHHS napesis i napanivis,
rinepkiHean 3a TUMNOM AWCKIHE3IN — JOMOBHIOKTh KMiHIYHY
KapTWHy Lboro cuHapomy. CrHapom aedilnty TpaHcnop-
Tepa rnokoan Tuny 1 (B aHrMOMOBHIN (haxoBil niteparypi
— Glut1 Deficiency Syndrome) € reHeTu4HOK XBOpPOOOI0,
nig Yac Kol NopyLLYETLCS TPAHCMOPT rtoko3n Yepes MEB
i BUHMKaIOTb posnagy LepebpansHoro metaboniamy [11].
OpHak nUTaHHS AMdepeHLinHOi AiarHOCTVKN CUHAPOMY
CiMENHUX Cya0M i3 MapoKCM3MaribHAM XOPeoaTeTo30M, Lo
3ymoBneHnin myTauieto reHa PRRT2, Ta cungpomy Glut1
Deficiency B chaxoBii nitepaTypi BUCBITNEHO HELLOCTATHBO.

MeTa po6otu

YoockoHanuT aiarHoCTuKy CUHAPOMY CIMEWMHMX CyAOM i3
napoKCcU3MaribHUM XOPeoaTeTO30M, LLIO 3yMOBMEHWIA MyTa-
uieto reHa PRRT2, Ha nigctasi NOPIBHAHHS 3 CUHAPOMOM
Aediunty TpaHcnoptepa rntokoau | Tuny (Glut1 Deficiency).

Martepianu i MeToAH AOCAIAKEHHA

BusenenHs mytauii reHa SLC2A1 Ha niacTasi cy4acHux
reHEeTUYHUX MeToAiB NIATBEPIXKYE AiarHo3 CUHAPOMY
Glut1Deficiency. Ane B 10-15 % Takux XxBopuX, 3a faHUMM
HayKoBOI NiTepaTypu, Bif3HayeHa MyTallis 3anuLIaeTbes
HeigeHTudikoBaHot [21]. CuHTtes Glut1 npoteiHy 3abes-
nedye reH SLC2A1, sikuii 3HaxoguTbCs Ha NepLuii napi
xpomocoM. MyTaLlii Lboro reHa npu3BoAsTb [0 CUHTE3Y
Glut1 npoTeiHy B HeQOCTaTHIN KiNbKOCTi Ta Nepeaycim Ao
NOPYLUEHHS! TpaHCMOpPTY rMtoko3n Yepes MEB.

Y 3B'AI3KY 3 LM, Y XBOpUX i3 CUHAPOMOM LediuunTy
TpaHcnopTepa ITKo3W TNy 1 po3BMBaOTLCS YMMani Me-
TaboniyHi po3naau, SiK-0T HELOCTATHE NOCTa4YaHHS! MMHKO3M
[0 TONIOBHOMO MO3KY, LLO MPWU3BOAUTL A0 MOPYLUEHb 1Or0
HOpMasbHOro POCTY Ta PYHKLIOHYBaHHS. Hacnigkom uepe-
6panbHoro aediLuTy roKo3K B NaLIEHTIB € HANaam CyaoMm,
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arnbTepHyBasnbHa reminnerisi, ronoBHuiA Ginb, an3apTpis,
OMCOKMOHYC, MikpoLiedanisi, MOPYLIEHHS! KOHTPOSTH PyXo-
BOI aKTMBHOCTI, 30KpeMa aTakcis, rinepkiHesw, TpyaHOLL
HaBYaHHS Ta KOMYHIKaLlil.

CnekTp nposiBiB cUHAPOMY AediumTy TpaHcnopTepa
rnoko3u Tiny 1 3a eHOTUMNOM BKMKOYAE KIACUYHUA CUH-
[POM, NapoKkcuamarsHy opmy (AUCKiHesis, Lo BYKMWKaHa
(i3NYHUM HaBaHTaXeHHsIM), eninencito (MepBUHHO BifoMa
Ak aucToHis 18 DYT18), napokcramanbHuii XopeoaTeTos
3i cnacTuyHicTio (panile Bigomuin sik auctoHis 9 DYTO),
atunosy auTady copmy 6e3 eninencii, napokcuamansHi
HeeninenTuyHI ABMLLA, BKITOYaKO4M TUMYACOBY aTakcio,
X0peoaTteTo3, AUCTOHI0 Ta NEPEMKHY reMinnerito.

KnacuyHa dhopma xapakTepusyeTbes paHHiM No4YaTkom
CYLOM (10 6 MicsILLB), 3aTPYMKOIO HEBPOMOMYHOTO PO3BUTKY,
HabyTMn MikpoLiedanisiMm Ta BaXKUMW PyXOBUMU po3na-
Zdamu. Mpw Ui popmi po3pi3HSOTH Kirbka TUMIB CyOooM: re-
Hepari3oBaHi TOHIYHi a0 KIMOHiYHi, hokanbHi, MIOKMOHiYHI,
aTnoBi abcaHcw, aTOHIYHI Ta Taki, Lo He KnacudikyoTbCs.
Hanapgw HanyacTilwe BUSBNAIOTLCS SK KUBKM i CTPIMKI pyXu
Tynyba Ta KiHUIBOK, MIOKMOHYC. YacToTa, TSKKICTb i T!M
CyZOM BifIPi3HAKOTCA Y XBOPYX | HE MOB'A3aHi 3 TSKKICTIO
3axBOpoBaHHS. Bigomo, Wo Ans eninenTuyHWX Hanagis
npu cunapomi Glut1 Deficiency xapaktepHa apmakope-
3UCTEHTHICTb 4O aHTUENINeNnTUYHMX Npenaparis [22].

TsbKKi po3nazu pyxy, O XapaKTepu3ytoTbCs aTakcieto,
LVMCTOHI€E!0, XOPEEH, MOXYTb BUHUKATK B Oyab-sKili KOMOi-
Hauii Ta MoXyTb ByTi 6e3nepepBHUMU, MapOKCU3ManbHUMM
abo NOCTINHYMY 3 KONMBAHHAMU TSBKKOCTI, Ha Siki BNnmuBa-
10Tb (hakTOpK AOBKINMS (ronogysaHHs abo iHdekuii).

lMopyLueHHs pyxoBoi oyHKLii B AiTel i3 CMHAPOMOM
Glut1 Deficiency cnocTepiratoTb y hopMi po3nagis yHKLil
eKcTpanipamigHoi cucTemmu (napokcuamanbHi AUCKIHeST,
6aniam, Tpemop, aTeTos, AVCTOHIS), NOPYLLEHb KOOpAMHALLT
pyXiB (aTakcisi), siki BN1BaroTh Ha SKICTb MOTOPHUX (PYHKLIIN.
TSXKICTb i CTYNiHb BUPA3HOCTI HA3BAHWX CUMMTOMIB KOMK-
BaETLCA NPOTAroM 00w i 3anexuTb Bif Yacy NpuiiMaHHs
i AUTUHO, 30KpeMa HanbinbLly 0BMeXeHICTb pyxoBoi
aKTMBHOCTI nawieHTiB i3 cuHapomom Glut1 Deficiency cno-
CTepiratoTb BpaHLi HaTLLe nicns npobymkeHHs [21].

KniHiyHO npeacTaBneHuini CMMNTOMOKOMMIEKC 06-
I'PYHTOBYE HEODXiOHICTb AudepeHLianbHOi AiarHOCTUKM
cuHapomy Glut1 Deficiency 3 iHwoto natonorieto.

CVHIPOM CIMENHVX CyIOM i3 NapoKCU3MarbHIM XOpeo-
aTeto3oM, Lo 3yMOBMeHU myTauieto reHa PRRT2, mae
ayTOCOMHO-[IOMIHaHTHWUIA TN ycnaaKyBaHHA. [ns uboro
CUHOPOMY XapaKTepHi KniHiYHi NposiBu: enizoau KiHesio-
reHHoi auckinesii (EKM), cimeitni pobposikicHi cyqomu B
nepiofi HEMOBNSATI Ta CIMENHI CYA0MM 3 apOKCU3ManbHUM
xopeoateTto3om [23]. EK[] xapakTepusytoTbecs panToBUMU
MUMOBIfTbHMM pyxamu Y BignoBiab Ha panToBi AOBIMbHI
pyxu. Taki rinepkiHe3u BUSBNSIOTLCS NEPEBAXHO K AUCTOHIT
abo napokcu3marnbHuUi XopeoaTteTos, YacToTa skux OyBae
uumaroto. ixHii nebrot BinOyBaETLCA HaYaCTiLLE B AUTSAYO-
My BiLli. CiMeliHi [OBpOsKiCHi CyAoMM B Nepioai HEMOBAATY
i CiMerHi CyaoMn 3 NapoKCU3ManbHUM XOPeoaTeTo3oM
MatoTb, SIK PaBIIO, CNIPUATIIVBMIA Nepedir i NO3WUTUBHY Bia-
MoBiAb Ha NPOTUENINEeNTUYHY Tepanito 3 peMicieto Hanagis
[0 2-pivHoro Biky. OHak 0coBnMBOCTI KIHIYHOTO MPOsIBY, Bik
Aeb1oTy Ta CTyniHb BUPa3HOCTi CUMNTOMIB MOXYTb CyTTEBO
BapitoBaTy B Pi3HMX CiM'siX. BaTbku iTeit HepiaKko € Hocismm
MYTaHTHOrO reHa [23].
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[HiarHoctuka cuippomy Glut1 Deficiency nepenbayae
OL{iIHIOBAHHS PIBHA [MHOKO3M B NIKBOPI: 3HWXKEHHSA PiBHS
CiBBiAHOLLEHHS [TIOKO3M NIKBOP/KPOB MeHLe Hix 0,4 €
TMNOBMM Ans uporo giarHody. fiarHo3 Glut1Deficiency
BCTAHOBMIOKTH y NPOBaHAIB i3 BiANOBIAHUMM KMiHIYHUMM
CYMNTOMaMM, HOPMAIbHOK KOHLEHTPALLE TMKO3N Y
KPOBI, KOHLIEHTpALjet rMoKo3n y nikeopi <60 mr/an Ta
ineHTudiKaLlielo reTeposnroTHoro BapiaxTa (abo, pigue,
ABoanensH1x natoreHHux BapianTie) y SLC2A1 wnsxom
MOIEKYMSAPHOrO rEeHETUYHOMO TeCTyBaHHs. [potueninen-
TUYHI NpenapaTy 4acTo HeedeKTUBHI Npu NiKyBaHHi eninen-
TUYHUX HanagiB, Lo 3yMOBEHI HEpoAereHepaTMBHIMM
xBopobamu [21,22]. CBoeYacHe Npu3HaYeHHs! KETOreHHOT
pietv npu cunppomi Glut1 Deficiency 3anobirae 3aTpumkam
pO3BUTKY, pO3naaam noBegiHkW, 3abe3nedye noninweHHs
PYXOBOI @KTUBHOCTI Ta MisHaBanbHUX PYHKLiN iTel, Cnpusie
[OCSITHEHHIO KOHTPOITHO eNninenTUYHNX Hanagis.

[wndbepeHuianbHa giarHOCTVKa CUHAPOMY CIMEHIX CY-
[I0M i3 MapOKCHU3MarnbHUM XOPEOaTETO30M, LLIO 3yMOBIIEHNI
myTauieto PRRT2, Ta KniHIYHO CXOXOr0O 3 HUM CUHOPOMY
Glut1 Deficiency Bkntovae:

— BWSIBNEHHS iHLWMX NPUYMH rinornikopaxii, 3okpema
YMOB, L0 BUKIMKaOTb XPOHiYHYy abo nepepueyacty rino-
rnikemito (Hanpuknag, CiMenHiA rinepiHcyniHiam);

— YCi MPUYNHN BUHUKHEHHS HOBOYTBOPEHb Y HOBO-
HapomKeHux i HabyToi Mikpouedanii; paHHii pO3BUTOK
cuHapomy PeTTa, cuHapomy AHrenbMaHa Ta iHpaHTUNbHNX
popM HeMpOHanNbLHOTO Liepoia-MinodyCUnHo3y;

— CMHAPOM OMCOKIOHYC-MIOKMOHYC [24,25];

— KPUNTOreHHI eninenTuyHi eHuedanonarii 3 3aTpum-
Kamu po3BuTKY;

— CiMeRHi eninencii Ta HeeninenTUYHi NapoKCUamMm 3
ayTOCOMHO-A0MIHaHTHUM TUMOM YcnaaKyBaHHs [6];

— NOpYLUEHHS pyXoBOI (OyHKLii, BKIHO4aKUM AUCTOHItO.

HaBefeHo KniHiYHUI BUNaaoK BIACHUX CNOCTEPEXEHD
CWMHAPOMY CiIMENHWX Cy[OM i3 MapoKcM3MaribHAM XOpeo-

110:58:28 Double Barjana, 30 Mw/c, 70 mxBlca, 70,0 My, 1,600 Tu, 50 Tu
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aTeTo30M, LU0 3yMOBReHU MyTalieto reHa PRRT2, Busisne-
HOro Y npoLeci AudepeHLiiHOT AlarHOCTUKK 3 CUHAPOMOM
Glut1Deficiency. MauieHT nepebyBaB Ha cTaLioHapHOMy
nikyBaHHi B KUIBCbKii MICbKiA AMTAYIA KNiHIYHIA nikapHi
Ne 1 — kniHiyHii 6a3i kadeapu AUTAYOT HeBpoNorii Ta Me-
avko-couianeHoi peabinitauii HMAIMO imewi 1. J1. Wynwka.
Batbku auTuHK ganu iHpopmMoBaHy 3rofy Ha 34iINCHEHHS
obcTexeHb i NikyBaHHS, Lo 3adikcoBaHo B icTopii XBopotu.
Bci obcTexeHHs navieHTy BUKOHAmM 3rigHO 3 ETUYHUMU
HOpMam.

Pe3yabTati

Ontuha, xnonyuk K., Bikom 4,5 Micsus, HaginwoB y Bingi-
NeHHs aHecTe3ionorii, peaHimallii Ta iHTEHCMBHOI Tepanii
3 4aCTUMK MapuianbHAMK Hanagamu 3 agBepcieto ovent i
ronoBu BNpaBo. Hanaau cynpoBoaXyBanues BTpaToo CBi-
[OMOCTI, LiaHO30M LUKipw, Taxikapgieto. B ypreHTHoMy no-
PAAKY ENiNenTUYHi Hanazy NPUMUHEHO BHYTPILLUHEOBEHHUM
BBeEHHAM GeHsopiaseniHiB (cnbasoHy) B fosi 0,5 mrikr;
nicnst BBEAEHHS Npenapary BOHU BiAHOBMIOBANMCS Yepes
KOXHi 4-5 roauH.

3 aHamHe3sy XWTTS BigOMO, LU0 AUTMHA Hapoamnacs
JoHoLeHoto, nepebir nepuHatansHoro nepiogy — 6e3
ycknagHeHb. [lo nebioTy xB8opoby pyxoBuii, nepeaMoBneH-
HEBUI, Ni3HaBanbHUI PO3BUTOK XMOMYMKa BiANOBIAAB BiKY.

HegponoaiyHuti cmamyc. 3 BoKy 4YepenHo-MO3KOBOI
iHepBaLii: CUMETPWYHI CEepeaHbOro po3mipy 3iHuui 3i
3HKEHOIO peaKLiero Ha CBITNOo, MiMiYHa Myckynatypa cu-
METpUYHa, pedrekc i3 nigHeGiHHA Ta roTKoBUIA pedhnekc
XWBI. BU3HAUMNN 3HKEHY PYXOBY aKTUBHICTb, M’SI30BY
riNOTOHit, BUCOKI CyXOXWIbHI Ta nepiocTanbHi pedpnekcy;
cumnTom BabiHebkoro He BusiBunu. Pedonexkc Pocconimo
MO3MTUBHWIA. [1epioanMYHO B pykax — rinepkiHesn B (opmi
xopeoarteToasy. LLkipa Gniga, cepuiesa AiANbHICTb pUTMIYHa,
Taxikapgisi.

Puc. 1. EnektpoeHuedanorpama.
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Pesynbratt nom6anbHOi MyHKLUiT Yy CNMHHOMO3KOBIl
pigwHi: 3 KniTuHK — nimdboumT — B noni 3opy, 6inok—0,2 1/,
rnoko3a — 1,26 mmonb/n. Mg Yac 6ioxiMiYHOro 0bCcTexeH-
HS KPOBI B TOW Camuii Yac piBeHb MIOKO3N cTaHoBMB 4,1
MMOITb/I. IHLLi BioXiMiYHi MOKa3HYKM KPOBI (3aranbHuiA Girnok,
6inipy6iH, TpaHcamiHa3a, aminasa, kpeaTuHgochokiHa3a,
nakTaTaerigporeHasa, nakrar, nyxHa occarasa) Bignosi-
Aanu HopMi. aTonorivHi 3MiHM NOKasHWKIB Koarynorpamu
He BUSBUMU.

[Mpw LLOAEHHOMY MOHITOPUHTY PIBHSA IMIOKO3W KPOBI
[BiYi Ha AieHb NPOTSArOM 2 TUXHIB ABiYi 3adikcyBanu eni-
304y rinornikeMii (3HVKEHHS PiBHSA FMIOKO3W Y KpoBi Ao 1,5
MMOb/1), SiKi KOPEryBanu BHYTPILLHEOBEHHUM BELEHHSAM
40 % po34nHY IIHOKO3MN.

Y HeBigknagHomy nopsaky BukoHanu CKT ronosHoro
MO3KY, CTPYKTYPHi NOPYLLEHHS He 3adikcyBanw.

EnektpoeHuedanorpadiyHe obecTexeHHs: BU3HaveHa
MiK-XBIUIIbOBA aKTUBHICTb Y NTIOOHUX, LLEHTPANbHOTIM SHUX i
CKPOHeBUX BiABefeHHsX (puc. 1).

Pesynirati obcTexeHb kpoi Ha iHdekwi TORCH-komn-
NeKCy — HeraTuBHi.

Y3/ opraHiB 4epeBHOI NOPOXHUHK Ta HUPOK: NaTono-
riYHi 3MiHM He BUSIBUMIN.

Ha MPT ipeHTudpikyBany noMipHi KipkoBo-niaKipkoBi
aTpodii ronoBHOrO MO3Ky NepPeBaXHO B MOBGHMX | CKDOHEBUX
yacTkax MO3Ky.

KniHiyHe crocmepexeHHs 3a nauieHmom y Heepo-
noeidHomy 6iddineHHi. BusineHa 3aranbMOBaHICTb, 3HU-
KEHHS M’SI30BOrO TOHYCY, 3HWXXEHA Pyx0Ba aKTUBHICTb,
AKi cnocTepirany NepeBaxHoO A0 MPUAMaHHS HaTLle DKi.
3 peboToM HamagiB CyaoMm AWTMHA BTpaTuna HaBUYKM
PyXOBOrO PO3BUTKY: MOXIMBICTb CaMOCTIHO NepeBepTa-
TMCS, BpaTi B pyKU irpalLku, HABWUYKM NEPeaMOBMNEHHEBOMO
PO3BUTKY (ryniHHS).

BukoHann OHK-giarHocTuky B nabopatopii Invitae
1400 16" Street San Francisco, CA 94103. MMig 4ac megu-
KO-reHeTNYHOro 06CTEXEHHS BUKopucTanu metoauky Next
Generation Sequences (NGS-Tect). Take 06CTEXEHHS
y 3pa3Ky KpoBi naujeHTa nepeabdavano aHania 187 renis,
3okpema i SLC2A11a PRRT2 renu.

3a pesynsratamm MeavKo-reHETUYHOMO 0BCTEXEHHS,
myTauii reHa SLC2A1 He BnsHaumnu. OpHak metog NGS
nokasaB €AuHY MyTaL|ito: NaToreHHWn BapiaHT ¢.649dup
(p-Arg217Profs*8), ineHTudbikoBaHuin y PRRT2 remi.

MauieHTy npusHadeHa 6a3zoBa mpoTMeninenTuyHa
Tepanist (npenapat Banbnpoar HaTpito B Ao3i 15 mr/kr per
0S), NpoTarom 5 Aié Npu NOCTYNoBOMY MiABULLEHHI 403K
Banbnpoaty Ao 20 Mr/Kr OTPUMaHO MOBHWI KOHTPOMb
Hanagis. [uTvHa BMNUCaHa [OAOMY B 3a[0BiNbHOMY
CTaHi.

06roBopeHHsA

[ebtot xBopobM B NaLlieHTa 3 YacTuX napLianbHUX Hana-
[iB, BTpaTa ANTWHOKO HABMYOK PYXOBOTO Ta Mi3HaBaNbHOMO
PO3BMTKY, 3ahikcOBaHi rinepkiHe3W y BUMMsAAi XOpeoaTeTosy,
HEPIBHOMIPHICTb PyX0BOI aKTUBHOCTI NPOTSArOM 406w, Lo
noB'sA3aHa 3 nepiofamu xapyyBaHHsi, pesynsrati na6o-
paTopHux obcTexeHb (eni3of rinornikopaxii, HU3bKUIA
piBEHb CMIBBIAHOLLIEHHS rMoko3u nikeop/kpos — 0,31; ABivi
BUSIBIIEHA MNOMTIKEMist), @ TaKoX CTPYKTYPHi 3MiHM ronoB-
Horo Mo3ky Ha MPT aukTyBanu HeoOXigHICTb 3aiiCHEHHS

Zaporozhye medical journal. Volume 21. No. 6, November — December 2019

Case report

AndepeHLInHOT AiarHOCTUKN KIIHIYHO CXOXWX CUHAPOMIB,
30KpemMa CHAPOMY CIMEHIX CyOM i3 MapOKCU3MarbHUM
XOpeoaTeTo3oM, Lo noB’s3aHui i3 myTauieto PRRT2, Ta
cuHapomy Glut1 Deficiency.

Y pesynbraTi MeANKO-reHeTUYHOr0 0O6CTEXEHHS
(OHK-gpiarHocTMKa) BUSBUNW NaTOreHHUIA BapiaHT MyTaLii
reHa PRRT2, 110 NosicCHIOBaNo onucaHuii CnekTp HeBpomno-
MYHMX CUMNTOMIB Y NaLieHTa, BKIKYaouM Hanaau cyaom
y copMi chokanbHUX, rinepkiHeau y BUrMs4I XopeoaTeToay,
3MiHW PYXOBOi aKTWBHOCTi AWTWHU, 3MiHW M’S30BOTO TOHYCY,
BTPATY HABMYOK PyXOBOTO Ta NEPEAMOBIEHHEBOMO PO3BUTKY
Ha TNi YacTx Hanagis cyaom [23].

OTmxe, BupiLLAnbHUM KpuTepiemM AndepeHLiiHoi aia-
THOCTVIKM HaBELEHUX KITIHIYHO CXOXVX CUHAPOMIB BUSIBUBCS
METOZ, MEAMKO-TEHETUYHOTO 0BCTEXEHHS. [Nsi reHeTUYHOro
cuuapomy PRRT2 tvnoBum € paHHii gebioT i Bucoka
yacToTa HanafiB CyaoM, OfHAK XapaKTEPHOI € i BUCOKa
eeKTUBHICTb NPOTVeNiNenTNYHoI Tepanii.

HwHi kaTamHe3 cnocTepeXeHHs 3a nauieHToM cTa-
HOBWTb 4 MicsLj: Hanaau CyaoM BiACYTHI, eni3oam xopeo-
aTeTosy iCTOTHO 3MEHLUMAMCS, iX crnocTepiralTb pigLe.
Y xnonyuka BiAHOBMIOETLCA PYXOBWIA i Ni3HaBaNbHWA
PO3BUTOK.

Y haxoBil nitepaTypi onucaHui cnpusTivemin nepebir
CMHOPOMY, LLIO NOB'A3aHWN i3 MyTaLlieto reHa PRRT2[23]. Lie
36iraeTbCsl 3 JaHUMM BMACHOTO CrocTepekeHHs!. louinbHe
3MiAICHEHHS1 MeaVKO-TeHETUYHOro 0BCTexXeHHs BaThbkiB
navjieHTa Ta iHLWMX YNeHiB 1oro ciM’i.

OTxe, igeHTugiKauis reHeTUYHOi MyTauii npu me-
TaboniyHnx xBopobax Aae MOXIMBICTb He TiNbKW YiTKO
BM3HAYMTU CUHAPOM, ane N YTOYHUTM 0COBnMBOCTI nepe-
6iry 11 ouikyBaHy BignoBiagb Ha NpU3HAYeHy NPOTUCYAOMHY
Tepanito.

BucHoBKU

1. OudepeHuiitHa giarHocTuka nopyleHb pyxy,
L0 CYNpOBOMXYIOTLCA Y XBOPUX Hanagamu cynoMm, ne-
penbavae yTOUHeHHs eTionorii, B 3B'A3Ky 3 YuM nicns
pe3ynbTaTiB KMiHIYHOrO 0OCTEXEHHS! AUTUHK MaKTb OyTm
Npu3HaYeHi AOAATKOBI NapakniHivyHi MeToay ineHTUdikawii
AiarHoay.

2. BusBneHHsa nopyy i3 KniHiYHUMKW CUMATOMaMK
rinornikemii Ta rinornikopaxii AUKTYe HeoOXigHICTb 3ailic-
HEeHHSI AMdepeHLifHOT AiarHOCTUKN MK CUHAPOMOM
CIMENHMX CyOOM i3 MapoKCU3MarnbHUM XOPeoaTeTo30M,
wo 3ymoBneHuin mytauieto PRRT2, i cunapomom Glut1
Deficiency.

3. AHani3 faHux aHamHesy, OLiHIOBaHHS pe3ynbTarTia
KMiHIYHOrO 0BCTEXEHHS!, 3iCTaBNEHHS iX i3 pesynsratamu
MeaNKO-TEHEeTUYHOr0 0BCTEXEHHS € BUPILIANbHUMN B
niSTBEPMKEHHI NPaBUMBHOTO AjarHosy.

MepcnekTMBM NoaanbLLKMX AOCHimKeHb NONSAralTh B
aHanii Ta BUBYEHHI KIIHIYHNX BUMaZKiB, MPOBIAHOK CUMMTO-
MaTUKOIO SIKUX € MOPYLLEHHS PyXY Ta MOBNEHHEBI po3naau.
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lMpencTaBneH cryyaii NO3MTUBHOMO HEBPOMOMYECKOTO MCXOAA MOCTIe BHYTPUIOCTIMTAIbHON OCTAHOBKYW cepaLa y pebeHka ¢
Cenc1coM 1 BpOXIEHHBIM MOPOKOM Pa3BUTIS TOSTOBHOMO Mo3ra. MpoaHanu3vpoBaHbl hakTopbl, BIUSIOLLME Ha BbIKMBAEMOCTb
1 HEBPOMOTMYECKIE NOCNEACTBUS PEAHUMALMOHHBIX MEPONpUSTUN Yy AeTelt. [puBeaeHbl AaHHbIE CreLman3npoBaHHoM
NnTepaTypbl 0 Pasnuyum1 UCXOA0B NPY BHErOCTUTANbHON W BHYTPUrOCMMTANbHON OCTaHOBKe cepaLia.

Mo3UTMBHMK HEBPOAOTIYHUI Pe3yALTaT Y AUTUHM MICAA BHYTPILUHLOrOCNITaAbHOI

3yNUHKK cepus

A. A. TaHutopa, l. B. KucenboBa, A. B. binses, B. B. Opea, M. B. Tpukalw, B. M. Ckasp, I. M. Korocosa

HaBeaeHo BMNagoK NO3UTUBHOTO HEBPOMOMYHOMO Pe3ynbTaTy MiCNs BHYTPILLHBOrOCMiTanbHOI 3ynuHKK Cepus B AUTUHW 3
CerncucoM i BPOMKEHO BAL0 PO3BUTKY rONOBHOMO MO3KY. [poaHaniaysani caktopu, LLO BMIMBAKTb HA BXWUBAHHS Ta He-
BPOMOriYHi HACNiaKW peaHimMaLliiHmnx 3axoAiB y AiTeit. HaBeaeHi BigoMocTi haxoBoi nitepaTypu LLOAO PO3XOKEHb Pe3ynsTaTia

NPV NO3arocniTanbHil i BHYTPILLHBLOTOCTITANbHIN 3yNUHLi CepLs.

Positive neurologic outcome in a child after in-hospital cardiac arrest

L. D. Tantsiura, I. V. Kyselova, A. V. Biliaiev, V. V. Orel, M. V. Trykash, V. M. Skliar, I. M. Kolosova

The case of positive neurologic outcome in a child after in-hospital cardiac arrest is presented in the article. Factors influencing
the survival and neurologic outcome following CPR in children are analysed. Literature data on the differences in outcomes

after out-of-hospital and in-hospital cardiac arrest are given.

Y [eten, BbDKMBLUMX MOCIe OCTAHOBKW cepaua, Cylle-
CTBYET BbICOKMIA PUCK NIIOXOr0 HEBPOMOrNYECKOTO UCX0Aa.
Bbik1BaeMoCTb 1 (hyHKLMOHArNLHOE BOCCTaHOBMEHWE MpU
BHYTPUrOCMMTaNbHO OCTAHOBKE CEpALa NyyLUe B CpaBHe-
HWY C BHETOCTIUTaNbHOM. 3TO 06YCNOBMNEHO BO3MOXHOCTbIO
MOCTOSHHOTO MOHWUTOPWHTA (yHKLWIA OpraHuama, bbicTpoi
[NarHOCTWKOM KPUTUYECKOTO COCTOSHIS, MOMEHTaIbHbIM
pearMpoBaHWEM Ha CUTYaLMI0, Hanr4mem npodeccroHarb-
HbIX HABLIKOB Y JIOAEN, OKa3bIBAIOLLMX MOMOLLL. Ha nexoas!
BMUSIIOT NPEALLECTBYIOLLEE COCTOsIHNE pebeHka, NpuynHa
OCTaHOBKM CEpALA, UCXOLHbIN CEPAEYHBIN PUTM, CPOKM BBE-
[eHus NepBoil [03bl aapeHanuHa, An1TensHOCTb peaqnt-
MaLu, KOHLEHTpaLWs flaktara B nnasme KpoBu B paHHEM
noctacucronuyeckom nepvoge [6,10]. B npeacrasneHHOM
Cry4ae JEeMOHCTPUPYETCS MO3UTUBHBIN HEBPOIOTUYECKNI
CXOf, MOCrIe ABYKPATHOW BHYTPUIOCTIUTANbHOM OCTAHOBKM
cepaua y pebeHka ¢ Cencrcom 1 BPOXAEHHBIM NMOPOKOM
pasBuTUs MO3ra.

KAMHWuecKuM cayyan

PebeHok b., 5 ner, rocnnTtanuanpoBaH B neamaTpuyeckoe
OTAEeNeHne MHOronpoUIbHON KMMHAYECKON GOMNbHULIbI
Mo MoBOAY ABYCTOPOHHEW MHEBMOHUM U kapauTa. Ha

MPOTSPKEHUM MEPBLIX [ABYX CYTOK Tepanuy COCTOSHUE C
OTpULATENBHON AMHAMUKON, B CBSA3U C HapacTaHUeM abl-
XaTenbHOM HelocTaToMHOCTU pebeHok Obln nepeBeneH B
oTaeneHne uHTeHcyBHo Tepanum (OUT). Mpu noctynne-
HUM Ha OHE NXOPAZKN OTMEYEH CyAOPOXKHbIA NPUNAKoK
C HapyLUEHWEM CO3HaHWS, TEMOAVNHAMUKI, OKCUreHaLum.
[ns obecneveHns agekBaTHON OKCUreHaLmMn 1 BEHTUNS-
UM pebeHKy HayaTa UCKYCCTBEHHAsH BEHTUNALMS NETKUX
(VBI). Mpu nccnenoBaHny NMKBOPa MEHMHIUT UCKITIOYEH.
KnuHuyeckve OaHHble M nokasaTenu AOMNONHUTENbHbIX
METOL0B 00CNenoBaHNs CBUAETENBCTBOBAMNMN O TSHKENOM
MOBPEXAEHUN NETKUX MHADEKLIMOHHOTO reHe3a (nnxopagka,
npw nposegernmn MBI — 3aB1MCMMOCTb OT BLICOKOTO Cpe-
Hero jaBneHus B AblxaTenbHbix nyTsax, MAP (mean airway
pressure), 16—18 cM Bog, CT., BbICOKOM chpakLmm kucrnopoaa
BO Bbixaemor cvecu, FiO, 0,7-0,8, Ans nopaepxanua
catypauuu 90-95 %, KOHUEHTpauus npoKanbLMTOHUHA
B nnasme KpoBu — 18 Hr/Mn, Ha peHTreHorpaMme — He-
opHopoaHoe Anddhy3HOe CHKeHWe NPo3paYHOCTH 0BoUX
neroyHbIx nonen). Noatomy Mo >KU3HEHHBIM MOKa3aHUsaM
pebeHKy HasHadeHa amnupuyeckast aHTMbakTepuansHas
Tepanus C BKITIOYEHMEM MeporneHeMa, NeBodriokcaLyHa
1 BaHKOMULMHA. [emMoavHaMUKy noaaepkuBani uHdysven
KPUCTaNMOMaHbIX PACTBOPOB ¥ MHOTPOMOB C KOPPEKLMen
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[103 BBOZMMbIX NPenapaToB Mof KOHTPOreM nokasaTerneit
KOHLIEHTpaLuy nakTaTa, catypauuv remornobuHa Kucno-
POAOM B BEHO3HO KPOBM, KNCIIOTHO-OCHOBHOIO COCTOSIHMS
(KOC), paHHbIx axokapavorpachuy (CoKpaTMMOCTb MUOKap-
i3, yaapHblin 06bem, cepaeyHbin BeIGpoc). MiccnenoBaHus
ypoBHs naktata, KOC, oLgHKy reMoaMHaMuK C NOMOLLIbIO
axokapavorpacun NMPOBOAWIN Ha NPOTSHKEHUN CYTOK He-
O[IHOKPaTHO, MO Mepe HeobXoAUMOCTH.

Ha TpeTbu cyTku rocnutanusaumn B OUT B cBSi3m € OT-
CYTCTBMEM MONOXNTENBHON AUHAMYKN CO CTOPOHBI NETKUX
1 ANSt UCKITIOYEHNS HApYLLEHWs1 MO3roBOro kpoBoobpalLe-
HWs pebeHKy npou3BedeHa KoMMbloTepHas Tomorpadms
(KT) opraHoB rpygHon knetku u mynstucnupansHas KT
roroBHOrO Mosra. [omyyeHbl Npu3Haky ABYCTOPOHHEN
MONMUCErMEHTAPHON MHTEPCTULMANBHON MHDUNETPaLMK,
[BYCTOPOHHETO MNEBPanbHOro BhINOTa, BbINOTa B NOMNOCTb
nepuvkapaa, a Takke CyLLECTBEHHOE YMeHbLUEHNe pasme-
POB TUMYCA 1 MPU3HAKY SKCCYAATUBHO (hOPMbI raiMopuTa.
HeoxwvaaHHoi Haxoakow ObIo 06HapyKeHWe BPOKAEHHOTO
rnopoka pasBKTWst FONOBHOTO MO3ra — areHe3ny Mo30MnMCTo-
ro Tena, KOTopoe He NPOSIBISANOCH KIMHAYECKN.

Bo Bpems TpaHcnopTupoBky Ans nposegeHuns KT ner-
KX W TONOBHOTO MO3ra Yy pebeHka ABaxzbl, C IHTEPBAIIOM B
2 yaca, BO3HWKana 0CTaHoBKa cepaua. PeaHumauyorHble
MeponpusaTHs B 060UX criyyasix B Te4eHne 1 MUHyTHI Ha
¢hoHe nposeneHus VBJ1 ¢ pakumei kucnopogda Bo BAbl-
xaemoit cmecu FiO, 1,0, AbixaterbHbiM 0GbeMoM 8-9 Mi/kr,
yacToton fpixaHns 30 AblxaHuid B 1 MUHYTY, HEMPAMBIM
maccaxem cepgua ¢ yactoton 100-120 komnpeccui
B MWHYTY U OLHOKPaTHbIM BHYTPUBEHHLIM BBELEHUEM
appeHanvHa B fo3e 10 MKr/kr npuBeny k 3 eKTUBHOMY
BOCCTaHOBIEHWIO CEPAEYHON [EeATENBHOCTY.

OBbem MOHMTOpPUHIa COCTOSHUS pebeHka n Tepanum
paHHero nocTacuCcToONMYECKOro Nepruoaa OCHOBLIBANCS Ha
pekoMeHaaumsax AmepukaHckon Accoupaumm Cepaua no
BEAEHVIO NaLMEHTOB B paHHEM Neproze Noce BOCCTaHOB-
nenus umpkynsuny [5]. OCHOBHbIE HaNpaBMnEHNst PaHHETO
NOCTaCKCTONMYECKOrO Nepuoaa: KOHTPOMb TeMnepaTypbl
snpa Tena (Leneoi nokasarens —36,8-37,5 °C), nogaep-
XaHue afeKkBaTHO Nepdy3un TKaHel Nof KOHTPONEM KOH-
LieHTpauum nakTara (Lenesoi nokasarenb — <2 MMOnb/1),
KOC (ueneBoii nokasatens pH — 7,35-7,45), catypauum
BEHO3HOWN KpoBM (LieneBon nokasatenb — >70 %), AaHHbIX
axokapamorpacum (yaapHblil 06bem, COKpaTUMOCTb MI1O-
kapaa, cepaeyHbIN BeIGpoc, LieneBol nokasatens —2,8-5,0
N/MWH-M?), Noka3aTenen apTepuanbHOro AaBneHns 1 Yac-
TOTbI CepAeYHbIX cokpaLLeHuit, VIBJ nog koHTponem KOC
11 rasoB KpOBM C NopAepxaHnemM HopMoKanHuW (Lieneson
rnokasartenb B BEHO3HOW KpoBM — 38—48 MM pT. CT.) U HOp-
MarnbHOW OKcUreHaLmm (LeneBoi nokasarternb B BEHO3HOM
kposw —40-60 MM pT. CT.), noaaepxaHe HOPMOMKEMI,
KOHTPOIb W Tepanusi CyAOPOXHOro cuHapoma. Ha npots-
JXEHWM NePBbIX TPEX CYTOK TEYEHNS MOCTACUCTONNYECKOTO
CcvHapoMa pebeHOK HaXOMMICS B COCTOSHWM KOMb, KOTOpast
6bina 0bycnosneHa kak penepdy3MoHHLIMI U3MEHEHUSMM
B FOMOBHOM MO3re, Tak 1 UHy3uel TuoneHTana Hatpus
B fo3e 2 mr/kr-yac. Cnycts 18 yacos uHy3um nocne no-
CTENeHHOro CHKeHNst 4o3bl A0 0,5 Mr/kr-yac TroneHTan
HaTpys! yCneLLHO OTMEHeH. Ha npoTsikeHUM Tpex CyTok npo-
BOAWIM MOHUTOPUHT Temnepatypbl sapa Tena. B teveHve
BCEro nepuofa KOHTpONs Temnepatypa B NpsMOi KULLKE
cocraensna 37,0-37,8 °C, T. e. coxpaHsinacb HOpMOTEPMUS
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KaK OfMH 13 PEKOMEHAOBAHHBIX PEXUMOB MOAAEPKaHMS
TemnepaTypbl sapa Tena B paHHEM NOCTaCUCTONNYECKOM
nepuoge, CornacHo pekomeHaauusMm AmepuKaHcKon
accoumaumm cepaua [5). Ha yetBepTble cyTku nocne ne-
PEHeCEHHOW OCTaHOBKW CepaLa Ha4yanoch NOCTENEHHOE
BOCCTQHOBIIEHNE CO3HAHNS.

B cBA3n ¢ OTCYTCTBMEM MO3UTUBHOW KITMHWYECKOW
AVMHaMUKK N0 JaHHLIM 6aKTepUONorM4eckoro uccnegosa-
HWS M JaHHBIM, NonyyYeHHbIM Ha KT nerkvx, npovsseaeHa
CMeHa aHTUbaKTepuanbHOIN Tepanum ¢ y4eToM pesyrsTaTos
MUKpoBrOnornyeckoro TecTuposaHus. MNponsseneHa caHa-
LM raiiMoOpoBbIX MonocTen. [Nocne cMeHbl aHTMOMOTHKOB
OTMeYeHa NONOoXUTENbHAs AMHAaMIKA CO CTOPOHbI IETKX.
Yepes 9 cyTok nposeneHs MBI pebeHOK yCreLLHo oTIyyeH
OT annapaTHol pecnmpaTopHON MOAAEPXKKM, eLle Yepes
TpOe CyTOK NepeBedeH B NeanaTpudeckoe OTAENEeHue.
locnutanusaums B OUT coctaBuna 12 cyTok.

OTtpenbHble nabopaTopHble uccnegoBaHua. Ha
yeTBepTbIe CyTkM rocnuTanuaaumm B OUT npu cMbiBe 13
HocornoTkn metogom TMLP BbigeneH Bupyc rpunna B u
aHTuTena Kk Bupycy rpunna B. Tect Ha B/Y otpuuatensHbin.
Tybepkynes uckntoueH. B acnnpare 13 Tpaxeu 1 nocese
KymnbTYpbl KPOBW, OTOBPaHHbIX B A€Hb rocnuTani3aumm B
OWT, BblgeneH Enterococcus faecalis.

Knununyeckun gnarios npu nepesoge us OUT
OcHogHoli. Cencuc cmeLLaHHoM 3Tornorum (B1pycHo-6ak-
TepuanbHbIi, BUpYC rpunna B). [1ByCTOPOHHSAS MHEBMOHNS,
KapauT, MaHCUHYCHT.

OcnoxHeHus. [pixatenbHas HepgocTatouHocTb |l ¢,
HefoCTaTouHOCTL KpoBoobpaLleHus Il cT., cynopoxHbIi
cuHapom. MocTacucTonnuyecknini CUHAPOM.

Conymcmeytowuli. BpoXAeHHbIN NOPOK pasBuTUS
FONIOBHOMO MO3ra: areHe3nst Mo30rmcToro Tena.

Pesynbratbl OLeHKU KOTHUTUBHbIX, MOBEAEHYECKUX
1 aBuraTenbHbIX YHKLUNA
OueHKa HepOKOTHNTUBHBIX (PYHKLIMIA NpOBeAeHa B neana-
TPUYECKOM OTAENEHNM Ha 14 CyTKM NOCHe OCTaHOBKM Ceppi-
Lia ¢ NOMOLL|bH [1IeHBEPCKOM CKPUHUHIOBO LLIKAITbl OLIEHKM
passutys |l [8]. DTy WwKany UCMONb3yoT Ans NPOBEAEHUS
CKPUHWHIA KOTHUTMBHbIX W MOBEAEHYECKMX HApPYLLEHWIA Yy
AeTew AOLKONbHOro Bodpacta. OHa BKIToYaeT OLeHKy 4 ka-
TEropwiA: CoLManbHbIA KOHTAKT, TOHK/E MOTOPHbIE HaBbIKM,
peyeBoe pasBuTIe U rpyOble MOTOPHbIE HaBblku. OTaensHO
oLieHvBanu noeegeHne pebeHka Bo BpEMS TECTUPOBAHMS.

MogedeHue. Bo Bpems vccnenosaHmns pebeHoK Criokoit-
HO UAET Ha KOHTAKT, MPOSIBNSET UHTEPEC K OKPY>KAOLLEMY,
B Hayarne TECTUPOBaHWS CMIOKOMHO ¥ NPaBWITbHO, COOTBET-
CTBEHHO BO3pPacCTy, OTBEYAET Ha NpOCbObI U BbIMOMHSET
MyHKTbl TECTUPOBaHWS. MMpUCYTCTBYET 3NEMEHT CTECHU-
TenbHOCTU. K OKOHYaHMI0 TECTUPOBAHWS KOHLEHTpaLus
BHUMaHWS CHIDKaETCS.

WMHOusudyanbHoe coyuarnsHoe passumue. PebeHok
BbIMOSHAET BCE MYHKThI, NPeANOXEHHbIE AN OLEeHKM
[@HHOTO NOZYPOBHSI, KDOME OJHOTO — CaMOCTOSTENbHOE
MPUrOTOBIEHUE KyKYPY3HbIX XrionbeB. Co CroB mMambl, B
CeMbe He ynoTpebnsioT B nuLly Takon npoaykt. OnHako
pebeHOK CamMOCTOSITENLHO NPOSIBNAET UHWLMATUBY MO
Y4acTUIO B BbIMOIMHEHWN HEKOTOPOW AOMaluHel paboTsl,
nobuT obLeHne ¢ XMBOTHBIMK. CO CBEPCTHUKaMU UAET
Ha KOHTaKT C OCTOPOXHOCTBIO.

ToHKkass MOmopHo-adanmueHas 0esimenbHOCMb B
TECTe B OCHOBHOM OLIEHUBAETCS HaBblkaMu pucoBaHusi. Co
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CIOB MaMmbl, pebEHOK YMEET NEenuTb (hUrypKi, HO HE yMEET
pucoBaTtb. [pu nonbiTke Hay4nTb pebeHOK OTKasbIBaeTCs
BbINOMHATL Kakue-nnbo JeicTBUS, CBA3aHHble C prUco-
BaHueM. To eCTb Merkas MOTopuka cTpagana eue Ao
rocnuTanusaumu B ctauuoHap. Bo Bpems TecTpoBaHms
B OTBET Ha NpockOy 4To-nNMb0o HapucoBaTk pebeHok GepeT
py4Ky B pyKy TOMbKO mocne Toro, Korga Obino nokasaHo,
Kak 310 crnefyet caenarb. [onbITkM HapucoBaThb Kpyr Unu
KBagpar rnocne AEeMOHCTpaLuK, kak 3TO Hajo CAenatb,
ObINn HeyAaYHbIMY.

Peyesoe pazsumue. Peyb B OCHOBHOM MOHSATHas.
PeyeBoe pa3BuTME NO HEKOTOPLIM MyHKTAM OLIEHUBAETCS
KaK «pasBuTUE C onepexeHnem» (pebeHOK yBepeHHO
BbINOMHSIET 3aaHusl, KOTOPbIM BMaAerT Tonbko 25 %
CBEPCTHUKOB). HasbiBaeT Gonbliee KONMYECTBO LIBETOB,
YeM pPeKOMEHIOBaHO TeCTOM. 3HaeT cyeT Gonblue, Yem
peKkoMeHA0BaHO TECTOM (CYuUTaeT A0 AECATU BMECTO pe-
KOMEHJ0BaHHbIX NATH).

pybbie MOMOpPHbie HagbiKu (NPLIraeT, CTOUT Ha oA-
HOW Hore, UAET, MPUCTaBNAS HOCOK K MATKE) B MHTEPECax
pebeHka He OLeHWBanM, NOCKONbKY HAa MOMEHT OCMOTpa
OTMEYeH aCTeHWYECKWiA CUHAPOM C ObICTPON yTOMMsie-
MOCTb0. BMecTe ¢ Tem, peBeHOK X0auT 1 CaMOCTOATENBHO
nepemelLLaeTcs no nanare.

Pesynbratbl TECTUPOBAHWS NpeanonaraoT yMepeHHoe
OTCTaBaHWe MCUXOMOTOPHOrO PasBUTWS, MOCKOMbKY MO
O[IHOMY W3 YeThIPEX MOLYPOBHEN MMEKTCS ABa U Gonee
«HeraTuBHbIX» oTBeTa. lNpeumyLlecTBeHHO CTpagaeT
TOHKasi MOTOPHO-afjanTUBHas fesTenbHocTb. OfHako aTu
HapyLLEeHWs OTMeYeHbI 0 rocnuTan1aaLyy B cTaumoHap 1
OCTaHOBKM cepaua. KnmHuyeckue NpraHakv areHeanmn Mo3o-
NINCTOrO TeNa He 3adMKCHPOBaHbI. V13 3T0ro MoXHO caenatb
BbIBO/, YTO ABYKpaTHas OCTaHOBKa CeppLia C MHTEpBarnom
2 yaca ¥ ¢ ANUTENbHOCTBI PEaHMMALMOHHBIX Meponpy-
ATUIA B 0601X Cryyasix Ha NPOTSKEHNN OLHON MUHYTHI He
MOBINUSNN HA KOTHUTUBHBIE HaBbIKV U MoBeAeHue pebeHka.

06cyxaeHue

MpencTaBneHHbI Cryvail MHTEPeceH, Ha Hal B3rnsg,
6naronpusTHLIM HEBPOIOTMYECKAM BbIXOZOM MOCTe [BY-
KpaTHOW OCTaHOBKM CepAua Ha (hoHe CEencuca, TSHKenomn
PECMMPATOPHOI 1 reMOAMHAMINYECKOWA HEQOCTAaTOYHOCTM
1 BPOXXAEHHOTO NOpoKa pasBuTHS Mo3ral.

[O3UTMBHbBIA HEBPOMOTUYECKUIA UCXOA B OMUCAHHOM
crnyyae o0bsiCHIEM HaxoxaeHueM pebeHka BO Bpems
OCTaHOBKM Cepfua B YCIOBUSIX BO3MOXHOCTU ObICTpOi
AMArHOCTUKM KPUTUYECKOrO COCTOSIHWSI U CBOEBPEMEH-
HOTO OKa3aHWsi NOMOLLM Ha NPOHECCHOHANBHOM YPOBHE,
ObICTPLIM BOCCTAHOBMEHMEM 3HEKTUBHOMO KPOBOOOpa-
LLIEHMsl, KOPPEKTHLIM BEEHNEM PaHHEro NocTacuCcToNm-
YECKOro nepuoaa.

Wexonpl cepaedHo-nerodHoi peanumauyu (CIP) y
[eTeli ¢ BHYTPUrOCINTaNbHOW 1 BHErOCTNTamNbHOW OCTa-
HOBKOW cepAua cylecTBeHHo otnuyatotes [10]. Bebku-
BaeMOCTb ¥ (OYHKLMOHANbHOE BOCCTAHOBNEHWE nocne
BHErocnuTansHON OCTaHOBKW cepaua xyxe [11,12]. 3to
00YyCnoBneHo OTCYTCTBMEM ObICTPO/ OTBETHOW peakuuu
1 NpoeCcCHOHaNbHBIX HABLIKOB Y NHOAEN, OKa3blBaKOLLMX
nomoLLb Npu octaHoBke cepaua. C apyroit CTOPOHbI,
Hanuyme HenpepbIBHOTO MOHUTOPWHIA (OyHKLMIA OpraHms-
Ma, ObICTpoe pearMpoBaHie B OTBET Ha BO3HUKHOBEHME

KPUTUYECKOTO COCTOSIHMSA 1 MPOHECCHOHANBHO OKa3aHHast
MOMOLLb CrOco6CTBYHOT Bonee BLICOKOWM BbKMBAEMOCTU
npy BHYTPUrocnuTanbHOM octaHoBke cepaua [1].

OfaunH 13 hakTopoB pucka NNOXoro HeBponoruye-
CKOro MCXoAa Mpy BHEroCMMTanbHOW OCTaHOBKE cepaua
— AnuTenbHoCTb peaHnmaun 6onee 30 mux [11]. OgHako
pesynbTaTbl MHOTOLEHTPOBOIO MPOCMEKTUBHOTO UCCMERo-
BaHus, nposeaeHHoro B CLUA, nokasanu, 4To B Cryyasx
nposeaeHusi CIIP B ycnosusix OUT 6onee 1 MUHYTbI BbbKu-
BaeMocCTb yBenninsaetcs Ha 45 %, n'y 89 % BbKMBLUMX
AeTeit 3achuKenpoBaH 6raronpusTHLIN HEBPONOTMYECKIIA
uexop [4].

AHanu3a iaHHbIX peecTpa AMepUKaHCKo accoLmaLm
cepaLa no cepae4HO-NEro4YHoN peaHumMaLmum nokasarl, 4to
Ha BbPKMBAEMOCTb U HEBPONMOTMYECKME MUCXOAbI Mocne
BHYTPUrocnuTansHON OCTAaHOBKM Cepaua BMSIOT CPOKM
BBEJEHWS NMepBON [03bl agpeHanuHa nocne acucTonuu.
OnTMansHoe BpeMsi — B TEYEHUE NEPBOI MUHYTbI OT MO-
MEHTa hMKCaLMM aCUCTONMN. YBENMYEHNE STOr0 BPEMEH-
HOrO MHTEPBArna YMEHbLLAET LaHChl Ha BOCCTAHOBMEHME
LMPKYMALWK, yXyOLaeT BbDKMBAEMOCTb M HEBPOMOrnye-
CKWe 1cxofpl y BbDKUBLLIMX [3].

Ha ucxopabl 6oMbHbIX MOCIe OCTAHOBKM CepaLia Takke
BMWSIET YaCTOTa BBEAEHNS aapeHanuHa. B PykoBoacTee no
Cepae4HO-TNEro4HON peaHnmMaL AMepuKaHcKomn accouma-
L1V cepaLia pekoMeHO0BaHHbIA MHTEPBAN BPEMEHN MEXIY
BBEAEHVSIMM afpeHaniHa cocTaenset 3-5 MuH [5]. OgHako
PETPOCNEKTUBHBIN aHaNM3 AaHHbIX peecTpa AMepuKaHCKon
accouyaumm cepaua no cepag4Ho-NEero4YHoN peaHnMaLm
nokasar, YTo npu onee ANUTENLHOM MHTEPBANE MEXIY
BBeAEHUAMM agpeHannHa oT 8 0o <10 MUHYT OTMeveHa
Hanbonee BbiCOKasi BbHKMBAEMOCTb MOCTE BHYTPUrOCTM-
TanbHOW OCTaHOBKW CcepAua (CpaBHMBaNW WHTEpPBAnb
1-5 MUH 1 0T >5 10 <8 MuH) [9].

[pn aHanu3e HeBponornyecknx yHKUMN Yyepes 12
MecsLEB Nocne 0CTaHOBKM cepaLa 0bHapyXeH LIMPOKUIA
CMEKTP UCXOA0B C BbICOKAM PUCKOM Pa3BUTHSt HEBPOMOT-
Yeckux paccTponcTs. HecmoTps Ha To, YTO BOMbLUMHCTBO
[ieTel NPOLEMOHCTPUPOBANY 3HAYUTENBHOE CHIDKEHWE
HENPONOBEAEHYECKUX (DYHKUMIA, OKOMO % getein Kk 12
MecsLaM JOCTUMN PYHKLUMOHANBHOMO BOCCTAHOBMEHNS B
LUIMPOKOM AuanasoHe rpaHuL, Hopmbl [2,13].

Ha BbIXMBaeMOCTb U HEBPONOrMYECKYIO (DYHKLIMIO
rnocrne BHYTPUrOCTMTarbHON OCTAHOBKW cepaua y AeTed,
HaXOASLLMXCS B KOME U HyX[aloWMUXcst B NPOBELEHUM
WBJ1, BNMSIOT NCXOOHBIN BUA HApyLWEHWs puUTMa, Konu-
4ecTBO [03 afipeHanuHa, VHTEpBan Mexay BBEeOEHVUSIMM
afpeHanuHa, NpMMeHeHWe OTKPLITOr0 Maccaxa cepaua,
ucnonb3osaHre SKMO 1 KOHLEHTpaLms nakTaTa B nnasme
KpOBM B paHHeM noctacucronuyeckom nepuoge [2]. bonee
BbICOKas BbhKMBAEMOCTb Yepe3 12 mecsueB nocne ocra-
HOBKY CeppLia 3achuKCpOBaHa Npy MPOBELEHUM OTKPLITOrO
maccaxa cepaLa 1 B TOM cryyae, Koraa HTepBan Mexay
BBEEHVNSIMW afpeHanuHa coctaBun oT 3 0 <5 MUHYT.
OTKpbITBIA Maccax cepaua y AeTen UCMonb3yoT peako
1 B ocHoBHOM B OUT Kapamoxmpyprityeckoro npodouns.
HecMoTpst Ha yBennyeHne BbhKMBAEMOCTU MpU UCMONb-
30BaHV OTKPBLITOTO Maccaxa cepaua, cnycts 12 mecsiues
nocrne OCTaHOBKM Cepaua Y BbIKMBLUMX AETEN OTMEYEHO
YXyALLIEHe HEBPOMOTMYECKMX UCXOL0B.

Bonee Hu3kas YacToTa BbhKMBaEMOCTI M MIOXON HEBPO-
NOrMYeckMin ucxon 3acUKCMpPOBaHbI B TEX Cryyasix, Koraa

3anopoxckuii MeguumHekuin xypHan. Tom 21, Ne 6(117), Hosbpb — aekabpb 2019 .



MCXO[HO 3aperviCTpupoBaHa acucTonusi, a He Kako-nmbo
VHOW BapuaHT HapyLUeHus putMa, BBedeHbl bonee 4 o3
agpeHanuHa, oTMedeHa Gonee BbicoKasi KOHLEHTpaLWs
nakTara B nra3me KpoBu B PaHHEM MOCTACUCTONMYECKOM
nepuoge. JlaktaT-auuao3 nocne OCTaHOBKM cephua siB-
NISIeTCA pe3ynbTaToM HeadekBaTHON JOCTaBKW KMCIopoaa
1 aHaspobHoro MeTabonmama, BO3HMKAKOLMX Nepen U BO
BPEeMs1 acUCTONMMW. YBENMYEHHbIN YPOBEHb NakTata nocne
OCTaHOBKY CepALa accoLUMpYeTCsi C YMEHBLLEHNEM BbIKU-
BaeMOCTY W NNOXVMM HEBPOOMYECKUMM UCXOAaMM Nocrie
OCTaHOBKM cepaLa npy oueHke Yepes 12 mecsaues [10].

HeoxnaaHHOW HaxogKkow B ONWUCHIBAEMOM Ccllyvae
6b110 06HapyxeHue Ha KT y pebeHka BpoxaeHHOr Nopoka
pa3BUTKS MO3ra — areHe3nn MO30MnmMCToro Tena. Takomn no-
POK MOXET ObITb M30MMPOBAHHBIM 1IN COMETATLCS C APYTOM
naTonorvei LLeHTparnbHOM HepBHOM cucTeMbl. KnnHindeckue
NPOSIBMEHMNS 3aBUCAT, NPEX/E BCETO, OT TOr0, UMEHTCS N
[OMONHUTENbHbIE BPOXAEHHbIE MOPOKM Pa3BUTUSI MO3ra
Unv apyrue NprobpeTeHHbIe NOBPEXAEHUS (MOCTeACTBMS
nepuHaTanbHoi runokcuu-nwemn). CornacHo AaHHbIM
MeTa-aHanusa, onybnukosaHHoro B Pediatrics [7], aBe
TPETU OeTeit C U30MMPOBAHHON areHe3nen Mo30IncToro
Terna UMelT HOpManbHOE HEMPOKOTHUTUBHOE pasBUTUE.
OpHako y 9TUX AeTeil BO3MOXHbI HApYLIEHWUS! MENKOWA 1
rpy6oit MOTOPHO AEATENBHOCTY, KOOPAUHALMY ABKEHWIA,
MOTyT CTpafaTb peYeBble U KOTHUTMBHbIE HaBbIKW, YTO
oT4acTu Habnaanm B ONCAHHOM Chyyae.

BbiBoAb!

YHWKanbHOCTb MPEACTABNEHHOTO CIly4asi B TOM, YTO Y pe-
©6€eHKa C BPOXAEHHbIM MOPOKOM Pa3BUTHS FONOBHOTO MO3ra
1 OBaX[bl NEPEHECEHHON OCTAHOBKOM cephua Ha oHe
TSDKENIOr0 TEYEHWSI CEMNCMCa COXPAHUINCh HEPOKOTHUTB-
Hble W ABWraTenbHble HaBbIKKM. Ha No3UTMBHbIA MCX0a BO
MHOTOM MOBIUSANO TO, YTO OCTAHOBKA CepAL/a Npou3oLLra B
ycrnoBusix Ne4ebHoro yupexaeHus. BoamoxHoCTb GbicTpoi
ANArHOCTUKN KPUTUYECKOTO COCTOSIHUSE U MOMEHTaIbHOM
OTBETHOW peaKkuun Ha CUTyaLulo npodeccroHanamm B
COYETaHUN C KOPPEKTHO NOCEAYIOLLEN Tepanueil paHHero
MOCTACKCTONMYECKOTO Neproga CrocoOCTBYIOT HE TOMBKO
COXPAHEHWIO XM3HM, HO U (DYHKLIMOHANBHOMY BOCCTaHOB-
NEHWO HEBPOMOTMYECKOro cTaTyca y AeTei, NepeHecLUmnxX
OCTaHOBKY cepaLa.
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