3MmicT

OpuriHaAbHI AOCAIAKEHHA

laHueBa 0. B., AaHykano M. B., MeabHikoBa 0. B.
MopdOAEHCUTOMETPUYHI XapaKTEPUCTUKM SAEP HEMPOHIB BAGKUTHOT
NASIMU cTOBOYpa MO3KY LLYPIB NPX eKCNePUMEHTaAbHIN apTepianbHii
rineprexaii

Ckobcbka 0. €., KBawa 0. M., lMepauenko 0. €., loTin 0. C.,
Maauwesga 0. 10.

KomnAeKCHE OTOHEBPOAOTIYHE OLHIOBaHHS BECTUOYASPHOI
CUMNTOMATUKK Npu 6OVOBI YepenHo-MO3KOBIV TpaBMi

Ceinep A66ac lMawemi, Ceitep, Moxammagp Banizapex,

CaHas ['oHoopj, Ipapk Maneki

EHAOCKONIYHI AGHI Ta HACAIAKM KPOBOTEUI 3 BEPXHIX BIAAIAIB
LIAYHKOBO-KMLLKOBOIO TPAKTY B MALiEHTIB Yy NiBHIYHIM YaCTHHI IpaHy,
AKX HaNPaBWAK Y BiAAINEHHS HEBIAKAGAHOT AOOMOTH

BoHaapeHko H. ., XXexxepa B. M., AkcboHoBa A. B.
deTanbHUI MiOKAPAMT - NPOBICHUK HeBaxaHWx HacAiaKiB
BHYTPILLIHBOYTPOOHOrO iHdiKyBaHHS NapsoBipycom B19

KanawHuk K. B., Pa6okoHb 0. 10., Ps6okoHb O. B.

B3aeM03B’A3KM IMYHOAOTiUHKX NOPYLLEHb i3 NOAIMOPGI3MOM reHa
iHTEpAEIKIHY-6 Ta iXHA poAb y dopMyBaHHi HCV-acouitoBaHoi 3MiLLaHoi
KpiornobyAiHemil

KoBanb T. I., Cusosa A. M., Ay6uHcbka I. M., MpuitmeHko H. 0.,
PyaeHko C. C.

MPOrHOCTUYHA MOAEAb LIBMAKOTO NPOrpecyBaHHs Gibposy neviHku
B YOAOBIKIB i3 XpOHIYHMM renatutom C

MenbHuueHko M. I, CutHikoBa B. 0., KBawuHiHa A. A.
PesyAbTaTh eKCrepUMEHTAABHOMO MOAEAOBAHHSA NicAiONEePaLLiHNX
NepUTOHEaAbHUX Canok

CbiBoaan B. A., Kanwwurapsb H. U.

KapananbHoe peMoAeAMpOBaHWe B OCTPOM Nepuoae Q-nHdapkTa
MHMOKapAa, OCAOXHEHHOTO OCTPOM CEPAEYHOM HEAOCTATOUHOCTbLIO
Ha GOoHe runepraukemmm

MuxainoBcbka H. C., Cteutok I. 0.

B3aemM03B’130K NOKA3HWKIB KapAiOBACKyAPHOTO PEMOAEAHOBAHHS
3i CTAHOM MiHEPAAbHOI LLIABHOCTI KiCTKOBOI TKAHUHM B XiHOK

3 iLweMiyHot XBopoboto cepuLs

Tiw M., Aucak A. B., Asauk 0. O.

3B'130K PiBHS MOPGOAOTIYHOrO AMGEPEHLiLOBAHHSA Ta MeTabOAUHOT
AKTUBHOCTI MAOCKOKAITUHHUX KapLUMHOM 0podapuHreanbHoi AINTHKM
3a A@HWMM NO3UTPOHHO-EMICIMHOT TOMOrpadil

MocaaBcbka 0. B., LLinoHbKa l. C., puuenko M. 0., Metposa M. 0.
MertactatyHe ypaxeHHs KICTOK Y YOAOBIKIB Yy NOEAHAHHI

3 NIABULLEHHAM CMPOBATKOBOrO PSA 3 NOTASAY AiarHOCTUKM KapLMHOM
HEBIAOMOI NePBHUHHOI AOKani3aUji

LWnwkuu M. A.

MUC1, MUC2, MUC4, MUCBAC, Cdx2: xapakTepuctika
MMMYHOMMCTOXMMUYECKOM 3KCMPECCUM B MOAMNAX U aAEHOKapLMHOME
AUCTaAbHbBIX OTAEAOB TOACTOTO KMLLEYHWKa

I'pebHak M. M., DepopueHko P. A.

BnauB iHAYCTpianbHUX aTMOChEpPHHX 3a6pyAHEHb Ha PO3BMTOK NATOAOT
OpraHiB AUXaHHS

2 ISSN 2306-8027  http://pat.zsmu.edu.ua

16

21

27

33

39

45

53

60

67

73

81

Original research

Hancheva 0. V., Danukalo M. V., Melnikova 0. V.
Morphometric and densitometric characteristics of the brainstem
locus coeruleus neurons nuclei in rats with experimental arterial
hypertension

Skobska 0. Ye., Kvasha 0. M., Pedachenko Yu. Ye., Hotin 0. S.,
Malysheva O. Yu.

Complex oteneurological evaluation of vestibular disoders

in mild blast traumatic brain injury

Seyyed Abbas Hashemi, Seyed Mohammad Valizadeh,
Sanaz Gonoodi, Iradj Maleki

Endoscopic findings and outcomes of upper gastrointestinal
bleeding patients in northern Iran population referred

to the emergency department

Bondarenko N. P., Zhezhera V. M., Aksonova A. V.
Fetal myocarditis - a precursor of undesirable consequences
of intrauterine infection with parvovirus B19

Kalashnyk K. V., Riabokon Yu. Yu., Riabokon 0. V.
Interaction of polymorphism of the interleukin-6 gene

with immunological damages and their role in the development
of mixed cryoglobulinemia in patients with chronic hepatitis C

Koval T. I, Syzova L. M., Dubynska H. M., Pryimenko N. O.,
Rudenko S. S.

Prognostic model of rapid hepatic fibrosis progression in men
with chronic hepatitis C

Melnychenko M. H., Sytnikova V. 0., Kvashnina A. A.
Results of experimental modeling of postoperative peritoneal
adhesions

Syvolap V. D., Kapshytar N. I.
Cardiac remodeling in the acute period of Q-myocardial infarction,
complicated by acute heart failure and hyperglycemia

Mykhailovska N. S., Stetsiuk I. 0.

The interrelationship between the cardiovascular remodeling
indicators and the state of bone mineral density in women
with coronary artery disease

Tisch M., Lysak A. V., Diadyk O. O.

Relations of the level of morphological differentiation and metabolic
activity of squamous carcinomas of oropharyngeal areas according
to positron emission tomography

Poslavska 0. V., Shponka l. S., Hrytsenko P. 0., Petrova M. Yu.
Metastatic bone lesions of men in combination with an increase
in serum PSA from the point of view of diagnosing carcinomas of
unknown primary localization

Shyshkin M. A.
MUC1, MUC2, MUC4, MUCBAC, Cdx2: immunohistochemical
characteristics in polyps and adenocarcinoma of distal colon

Hrebniak M. P., Fedorchenko R. A.
Influence of industrial atmospheric pollution on the development
of pathology of respiratory organs

Maronoris. Tom 16, Ne 1(45), civeHb — kBiTeHb 2019 p.



Contents

OpuriHaAbHI AOCAIAKEHHA Original research

A6pamos A. B., laHues K. C., KapxapsH €. B. 87 Abramov A.V., Hanchev K. S., Kadzharian Ye. V.
0cobAnBoCTI papiorpadiuHux MOPGOAEHCUTOMETPUUHUX XaPaKTEPHUCTUK Specific aspects of the radiographic morphometric and
MaHAMOYAU LLYPIB 3 eKCNEPUMEHTAABHUM LyKPOBUM AiabeToM MicAs densitometric characteristics of mandible of the rats with
eKcTpaKLji 3yba experimental diabetes mellitus after tooth extraction

LiaBpuH B. A., ABpameHKo 0. H. 94 Shavrin V. 0., Avramenko Yu. M.

CpaBHWTEABHAA MOPHOMETPUA NUAAbHBIX COCYAOB Comparative morphometry of pial vessels in dyscirculatory-ischemic
MPU AUCLIMPKYARTOPHO-ULLIEMUYECKON U AMABETUUECKO SHLLedaroNaThAX and diabetic encephalopathy

LlieBueHko H. C., Bormar A. ®., fonoBko T. A., 99 Shevchenko N. S., Bohmat L. F., Holovko T. 0.,
AembaHeHko M. B. Demianenko M. V.

ApanTalmMoHHbIE BO3MOXHOCTH CEPAEYHO-COCYAMCTON CUCTEMBI Y AETEN Adaptive capacity of the cardiovascular system in children with
C PEBMATMUECKUMIU 3a00AEBAHUAMM U KOMOPOUAHBIMI COCTORHUAMM rheumatic diseases and comorbid conditions

Fapmau 0. B., l'y6ina-Bakynik I I., AaBia BoHapaluek 106 Garmash 0. V., Gubina-Vakulik H. I., David Vondrasek
0cobAnBOCTI MOPOOGYHKLIIOHAABHOTO CTaHy NPUBYLLHUX CAUHHUX Features of the morphofunctional state of parotid salivary
3aN03 LLIECTUMICAYHMX LLYPIB NPU eKCNEPUMEHTAABHO MOAEAbOBAHIM glands in six-month-old rats with experimentally induced fetal
BHYTPILUHLOYTPOOHI MakpocoMii macrosomia

Inbuenko C. I., Hepaeabcbka C. M., Moxeliko T. B. 116 lichenko S. I, Nedielska S. M., Mozheiko T. V.

0co6AMBOCTI BUKOPUCTAHHA Ta iHTepnpeTaLii pe3yAbTaTiB BOAHEBOTO The peculiarities of using and reading of hydrogen breath test
AMXaAbHOTO TECTY 3 HaBaHTAXEHHAM AAKTO30t0 B AiTEN paHHbOTO Biky results with lactose load in young children and their mothers

Ta ixHiX MaTepiB

flHuyk A. 0., 3anopoxueHko A. 0., Katepunuyk I. ., 124 Yanchuk A. 0., Zaporozhchenko A. 0., Katerynchuk I. P.,

Ky3HiueHko C. 0., KpmkaHoecbka 0. B. Kuznichenko S. 0., Kryzhanovska 0. V.

MpaBoBi HACAIAKM, 3aC00M NPEBEHLLT Ta PEAYKYBAHHS AIKAPCHKUX Legal consequences, measures of prevention and reduction of

NOMUAOK medical malpractice cases (errors)

Tymanckuit B. A., KoBaneHko U. C. 131 TumanskyiV. 0., Kovalenko I. S.

PakoBble CTBOAOBbIE U ME3EHXUMaAbHbIE CTBOAOBbIE KAETKM Cancer stem cells and mesenchymal stem cells in pancreatic ductal

B NPOTOKOBOI aAEHOKaPLMHOME NOAXKEAYAOUHOM XEAE3bI adenocarcinoma

Dosrans I. B., AoBranb M. A., PomaHeHko 0. A. 139 Dovhal H. V., Dovhal M. A., Romanenko 0. A.

MatomopdoAoris NAOAOBOI Ta 3PiA0I NEUIHKK NP IHTOKCHKALIT CBUHLEM Pathomorphology of fetal and mature liver under the lead

i B yMOBaX KOPEKLIi: OTAfA eKCNEPUMEHTAABHNX AGHUX intoxication and after the correction: the review of experimental
data

MixxHapoaHa iHAeKcaLifl )XypHaay / Indexing

Web of Science: http://science.thomsonreuters.com/cgi-bin/jrist/jiresults.cgi?PC=MASTER&ISSN=2306-8027

Ulrich’s Periodicals Directory (CLLA)

WorldCat (CLLA): http://www.worldcat.org/title/patolohiia/oclc/260006269&referer=brief_results

The National Library of Medicine (CLUA): http://locatorplus.gov/cgi-bin/Pwebrecon.cgi?v1=1&ti=1,1&SearchArg=
Pathologia&Search_Code=JALL&SL=None&CNT=25&PID=gATyrKW75IF CFltxUc1ajaRIn&SEQ=20141105025042&SID=3

The National Center for Biotechnology Information: http://www.ncbi.nim.nih.gov/nimcatalog/101470944

WORLDWIDE ELIBRARY(CLLA): http://www.sciary.com/journal-scientific-patology-article-77962

getCITED (CLUA): http://www.getcited.org/pub/103524559

BASE (Bielefeld Academic Search Engine) (®PPH): http://www.base-search.net/Search/Results?lookfor=%D0%9F %D0%B0%D1%82
%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F &type=all&oaboost=1&ling=1&name=&thes=&refid=dcresde&newsearch=1

JournalTOCs (Benuko6puTaHif): http://www.journaltocs.ac.uk/index.php?action=browse&subAction=pub&publisherlD=2830&journ
allD=29710&pageb=1&userQuerylD=&sort=&local_page=1&sorType=&sorCol=1

CiteFactor (CLUA): http://www.citefactor.org/journal/index/10492/pathologia#.VDJGUWd_smg

Index Copernicus (Monbwa): http://www.journals.indexcopernicus.com/Pathologia,p5665,3.html

Google Scholar (Akagemis): http://scholar.google.com.ua/scholar?q=%D0%B6%D1%83%D1%80%D0%BD%D0%B0%D0%
BB+%D0%9F%D0%B0%D1%82%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F %2C+Pathologia&btnG=&hl=ru&as_
sdt=1%2C5&as_ylo=2014&as_vis=1

DOAJ (Benuko6puraHis): https://doaj.org/toc/2310-1237

Pathologia. Volume 16. No. 1, January — April 2019 ISSN 2306-8027  http://pat.zsmu.edu.ua 3



OpuriHaAbHI AOCAIAXKEHHS

UDC: 616.831.5-018.83:616.12-008.331.1]-07-092.9

Morphometric and densitometric characteristics of the brainstem locus
coeruleus neurons nuclei in rats with experimental arterial hypertension

0. V. Hancheva*f, M. V. Danukalo*-°, O. V. Melnikova®

Zaporizhzhia State Medical University, Ukraine

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:
densitometry,
cariometry,
brainstem, locus
coeruleus, arterial
hypertension, rats.

Pathologia
2019; 16 (1), 4-8

DOI:
10.14739/2310-1237.
2019.1.166145

*E-mail:
gancheva@zsmu.pp.ua

KatouoBi croBa:
AEHCUTOMETPISA,
KapiomeTpig,
MO3KOBWI CTOBOYP,
locus coeruleus,
aprepianbHa
rinepTeHsis, LLypu.

Natonoris. - 2019. -
T. 16, Ne 1(45). -
C.4-8

KatoueBble cnoBa:
AEHCUTOMETPUSA,
KapuoMeTpus,
CTBOA MO3ra,

locus coeruleus,
apTepuanbHas
rMNepTeH3us,
KpbICbI.

Natonorus. - 2019. -
T. 16, Ne 1(45). -
C.4-8

4 ISSN 2306-8027  http://pat.zsmu.edu.ua

The aim of our study was to establish the morphodensitometric features of locus coeruleus (LC) neurons nuclei in the brain
stem of rats with arterial hypertension of various origin (essential - SHR and endocrine-salt hypertension (ESH)).

Matherials and methods. The study was carried out on 30 mature male rats: 10 control Wistar rats, 10 Wistar rats
with modeled endocrine-salt AH (ESH) and 10 spontaneously hypertensive rats (SHR) with genetically determined
hypertension. The histochemical method of staining with gallocyanine-chrome alum by Einarson was used for the evaluation
of morphodensitometric characteristics of the neurons nuclei: the nucleus area, the content and concentration of nucleic
acids (NA) in the nucleus.

Results. It was found that the highest indices were observed in rats of the SHR line while in rats with ESH the content, RNA
concentration and nucleus area decreased. In SHR rats with essential hypertension high synthetic activity was observed in
the LC neurons with an increase of the content and concentration of NA.

Conclusions. Morphometric and densitometric characteristics of the of the brain stem LC in AH depend on the etiological
factor and pathogenesis of hypertension. In essential AH of SHR there is a high synthetic activity in the brainstem LC neurons
nuclei along with an increase in the content and concentration of NA. In symptomatic AH in rats with ESH, on the contrary,
the structure activity is decreased and characterized by the reduction in nucleus size and NA content in it.

Mop¢doAeHCUTOMETPUUHI XapaKTEePUCTUKHU AAEP HEMPOHIB 6AAKUTHOI NAAMU cTOBOYpa
MO3KY LLypiB NP1 eKcnepuMeHTaAbHiM apTepianbHin rinepTeHsii

0. B. TanueBa, M. B. AaHykano, O. B. MenbHikoBa

MeTa po60TH — BCTaHOBUTH 0COBNMBOCTI MOPHOAEHCUTOMETPUYHIX NaPaMETPIB SiAep HEMPOHIB BriakMTHOT NnsMu cToOYpa
MO3KY LLypIB Npy apTepiarbHil rinepTeHsii pisHoro reHesy (eceHuianbHii — Wwypu niHii SHR, eHAOKPUHHO-COMNLOBIi).

Matepianu Ta metoaum. [JocnimkeHHs BUKOHanM Ha ctateBoapinmx 30 wypax-camusix, cepes Hux 20 TBapuH ninii Wistar, sikux
noginunu Ha agi rpynu: 10 — koHTponb, 10 — 3MogensoBaHa eHpokpuHHo-conbosa Al (ECI); 10 wypis niHii SHR i3 reHeTnyHO
fetepmiHoBaHoto Al [Ins SOCMIMKEHHS MOPOLAEHCUTOMETPUYHUX XapaKTEPUCTUK SAep HEMpOHiB BrnakuTHoi nnsmu (BIM)
BUKOPUCTOBYBaNW TiCTOXIMIYHWI MeTog 3abapBneHHst ranovjiaHiH-XpoMoBKMM ranyHamm 3a EiHapcoHom. OuiHioBanu Taki
NOKa3HWKV SAep HEMPOHIB: NNoLLa siApa, BMICT | KOHLEHTpauis HykneiHosux kucnoT (HK) B sapi.

Pe3ynkratn. BetaHoBunM, WO HaBuMLLi NOKa3HMKK cnocTepirany B wypis NiHii SHR, a B wypie 3 ECI nokasHuku BMicCTy,
koHueHTpauii HK i nnowwi ameHwwmnmes.

BucHoBku. MopthoaeHCMTOMETPUYHI XapaKTepuCTVKu HerpoHiB Bl ctoBOypa Mo3Ky npyu apTepianbHil rinepTeHsii 3anexarb
BiZ il €TionoriyHoro YiHHKMKa Ta natoreHesy. MNpw eceHujanbHin Al y Wwypis niHii SHR cnocTepirany BUCOKY CUHTETUYHY aKTVB-
HIiCTb B iapax HelipoHis Bl cToBbypa mMo3ky 3i 30inbLweHHsM BMICTY Ta koHueHTpauii HK. Mpu cumntomatnyHin ATy wypis 3
ECI akTMBHICTb CTPYKTYpY 3HWXKYETLCS Ta XapakTepuayeTbCst 3MeHLLeHHsaM BMicTy HK i nnowi sgpa HelpoHa.

Mop¢oaeHCUTOMETPHUECKHE XapaKTEPUCTUKKN AAeP HEHPOHOB roAyboro nATHa CTBOAQ
MO3ra KpbIC NPU 3KCNepUMEHTaAbHON apTepUanbHON rUNepTEH3UM

0. B. laHueBa, M. B. AaHykano, 0. B. MeAbHUKOBa

Llenb pa6oTbI — ycTaHOBUTL 0COBEHHOCTY MOPhOAEHCUTOMETPUYECKUX NAPAMETPOB SAEP HENPOHOB ronyboro NsTHa CTBONa
Mo3ra KpbIC Npy apTepuarnbHO MnepTeH3nn pasnnuyHoro reHesa (3cceHLmanbHo — Kpbichl MHMM SHR, 3HAOKPUHHO-CONEBON).

Matepuanbl u meTtofbl. Viccnenosanve nposefeHo Ha nonosospenbix 30 Kpbicax-camuax, cpeam Kotopbix 20 XWBOTHBIX
nunun Wistar, pasgeneHHbix Ha ase rpynnbi: 10 — koHTponb, 10 — co cMoagenupoBaHHO 3HAOKPUHHO-conesor Al (CI); n 10
Kpbic TMHUM SHR ¢ reHeTyeckn aeTepmmHmnpoBaHHon Al ins uccnegoBaHus MOpOOAEHCUTOMETPUYECKNX XapaKTEPUCTK
snep HeipoHoB rony6oro nsitHa (1) ucnonb3oBany rTMCTOXMMUYECKV e METOLbI OKPacky ranmnoLuaHiH-XpoOMOBBIMU KBac-
uamm o JiiHapcoHy. OueHVBany crnegyroLme nokasatenu saep HeMpoHOB: NioLab sapa, COAePXaHe U KOHLEHTpauus
HykneuHoBbIx kucnoT (HK) B sigpe.
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Pesynkrathl. B xoae nccnenoBanns ycTaHOBUMW, YTO Hanbonee BbICOKME nokasatenu Habnogany y kpbic mHnm SHR; y
kpbic ¢ OCI™ nokasatenu cogepxanus, kKoHueHTpauum PHK v nnowwaamn ymeHbwmnnmcesb.

BriBoabl. MopdogeHcuTomeTpuiecke xapaktepucTuky HepoHoB [T1 cTBona mo3ra npu apTepuanbHON rMnepTeH3vum
3aBUCAT OT ee 3TNONOrMYeckoro gaktopa v natoreHesa. Mpu acceHumansHon Al y kpbic MHUM SHR oTmeveHa Bbicokast
CHMHTETMYECKas akTUBHOCTb B siApax HelpoHoB [T cTBona Mo3ra ¢ yBenuyeHnem cogepxanns v koHueHTpauu HK. Mpu
cumntomatudeckon Al y kpbic ¢ QCIT aKTMBHOCTb CTPYKTYPbI CHIDKAETCS M XapaKTepU3yeTCcs YMEHbLLEHVEM COAEepXaHus

HK v nnowaau sapa HerpoHa.

Arterial hypertension (AH) is one of the most common
human chronic diseases. In Ukraine, according to epi-
demiological studies, age-standardized prevalence of
hypertension in the urban population is 29.6 % both for
men and women. Among the rural population the inci-
dence of hypertension is higher — 36.3 %, in particular
37.9 % for men and 35.1 % for women. Also, the interest
in this disease can be explained by its widespread, serious
and frequent complications which lead to high lethality
[1]. Considering the abovementioned, the relevance of
this nosology comprehensive study of is beyond any
doubt. Today, for further understanding of hypertension
pathogenesis, the research of the functional activity of
neurons which are the key centers of blood pressure (BP)
regulation in AH of various origin is the object of many
scientific studies [2—4]. One of such important central
regulators of BP is locus coeruleus (LC) — the noradren-
ergic brainstem structure, the functional variety of which
is well described in the scientific literature [5,6]. Indeed,
it has been reported that its neuronal system plays an
important role in the regulation of the sleep-wake cycle
and BP, facilitates learning and memorizing processes as
well as regulates pain sensitivity [7,8]. Also mechanisms
of LC implication in BP control are described in various
scientific works [9,10].

However, the issue of LC structure functional capacity
in arterial hypertension of different etiopathogenesis, in
our opinion, is not sufficiently covered in the scientific
literature. The morphofunctional state of the neuron
could be measured indirectly, without applying direct
electrophysiological methods, by analyzing the nucleus
size and nucleic acids (NA) concentration in it, which

demonstrates the overall synthetic activity and functional
state of the cell [11,12]. Therefore, this study is based
on the corresponding histochemical method application.

Objective

To determine the peculiarities of morphometric and den-
sitometric parameters of brainstem LC neurons nuclei
in rats with AH of various genesis (essential - SHR and
endocrine-salt hypertension).

Materials and methods

The study was carried out on 30 mature male rats: 10
control Wistar rats, 10 Wistar rats with modeled endo-
crine-salt AH (ESH) and 10 spontaneously hypertensive
rats (SHR) with genetically determined hypertension. To
date, the SHR have been widely viewed as one that most
closely corresponds to human essential hypertension [13].

ESH was induced by intraperitoneal injection of
prednisolone (twice a day for 30 days: at 7 am — 2 mg/kg,
at 20 pm — 4 mg/kg) with 5 ml of 2.3 % NaCl solution
forced intake) [14]. This model is similar to the secondary
human AH in terms of endocrine abnormalities. The mean
BP on the 215t day of modeled ESH was 137.8 £ 5.0 mm
Hg, while it was 83.8 + 5.0 mm Hg in the control. In SHR
BP was 125.8 + 5.0 mm Hg throughout the monitoring
period. At the end of experiment the animals were imme-
diately sacrificed via decapitation after being anesthetized
with aethaminalum-natrium at a dose of 40 mg/kg body
weight intraperitoneally. The study object in experimental
animals was the medulla oblongata. The experimental

Fig. 1. Topography of the

Figifre 58 prainstem LC gtructure

in rats (by Paxinos G.
The rat brain in stereotaxic
coordinates / G. Paxinos,
Ch. Watson — Academic
Press, 1998. - P. 474.).

Interaural -0.68 m;

a -9.68 mm

g 2 1 0 T 7
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Fig. 2. Neurons of LC in rats of the experimental groups (stained with gallocyanine-chrome alum

by Einarson):

A: in the control group rats; B: in the SHR; C: in the rats with induced ESH.

part of the study was carried out exactly in accordance
with the National “General Ethical Principles of Animal
Experimentation” (Ukraine, 2001), in agreement with
the Directive 2010/63EU of the European Parliament and

ISSN 2306-8027  http://pat.zsmu.edu.ua

of the Council of 22 September 2010 on the protection of
animals used for scientific purposes.

The topographical identification of the brainstem LC
neurons was performed using the stereotactic atlas of
the rat brain (Fig. 1) [15]. To determine the NA content
in the nuclei of neurons (mainly the heterogenous RNA),
the 5 ym sections were stained in gallocyanine-chrome
alum by Einarson [16] and mounted with Eukitt (O. Kindler
GmbH & Co, Freiburg, Germany) (Fig. 2).

The study of sections stained for NA was performed
in visible spectrum on the Axiolmager-M2 microscope
(Carl Zeiss, Germany). The images taken with the COHU
4922 (COHU Inc., USA) sensitive camera were recor-
ded as a computer file. The interactive mode was used
to identify nucleus-containing neurons and the zone
of “interest” whereas automatic calculations helped to
find the morphometric and densitometric parameters of
the nucleus — its area (um?) and optical density of NA (Uif),
which characterizes the NA content in the cell nucleus
section, concentration of NA in the nucleus (Uif/um?),
which indirectly reflects the neuron functional activity, were
calculated automatically. All these characteristics were
determined for each neuron. At least 100 cells from each
series were subjected to analysis. Microphotographs of
the neurons were processed using the Image J software.

Statistical analysis. All experimental data obtained
were calculated using EXCEL 7.0 (Microsoft Corp., USA)
and AtteStat free software package [17]. The arithmetic
mean value (M), its variance and the standard error of
the mean (m) were calculated for all indicators. Parametric
statistical methods (Student t-test for the sample with
normal distribution) and non-parametric (Mann-Whitney
test for the sample with non-normal distribution) were used
to determine the reliability of differences in study results
between the experimental and control groups of rats. The
differences were considered to be statistically reliable at
a value of P < 0.05 [18].

Results

The study of morphometric and densitometric character-
istics of the LC neurons nuclei has found some peculia-
rities in the indices of the experimental groups in relation
to the control group as well as the differences between
the experimental groups of rats with AH (Table 1, Fig. 2).

Thus, the content of NA in the LC neuron nuclei of
SHR was reliably higher by 21.68 % in comparison with
the control index. At the same time, the opposite dynam-
ics was revealed in rats with ESH in relation to control
animals, namely a reliable 14.23 %.decrease in the nu-
clear NA content. The difference in NA content between
the experimental groups was 29.51 % less in the rats with
ESH than in the SHR group (Table 1).

As for the area of LC neurons nuclei, there were no
reliable changes in SHR compared to the control group,
while in the rats with ESH a reliable 12.65 % decrease
in the nucleus area was observed. There was no reliable
difference between the experimental groups (Table 7).

The NA concentration in the nuclei of LC neurons was
also reliably 33.38 % higher only in the SHR compared
to the control index while in the rats with ESH there was
no significant difference with the control animals. There
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Table 1. Morphometric and densitometric indices of the brainstem LC neurons nuclei in rats of the experimental groups (M

Group oreis Gharscienste tneer sujdy mm

Control
(n=10)

NA content (Uif) 21.36 +0.59 25.99 £ 1.16° 18.32+£0.79%
NA concentration (Uif /um?) 0.33+0.03 0.44 +0.04" 0.35+0.11*
Nuclear area (um?) 70.14 + 1.87 65.92 + 2.62 61.27 +2.46

*: indicates a significant difference in the parameters (P < 0.05) of the experimental group rats relative to the control; #: indicates a reliable difference in the parameters

(P < 0.05) between rats of the experimental groups with AH.

was a reliable difference between indices of the AH
groups. In the SHR the NA concentration in the nuclei
of LC neurons was 19.3 % higher compared to the rats
with ESH (Table 1).

Discussion

The results of these studies suggest that such differences
in the morphometric and densitometric indices of the LC
neurons nuclei of the experimental rats have resulted
from different pathogenetic peculiarities of the AH de-
velopment and course in SHR (known as a model of
essential hypertension) and in the endocrine-salt model
of symptomatic AH. The results obtained are supported
by other studies. I. Kourtesis et al. have showed the sig-
nificantly increased number of noradrenergic granules
and their size in the LC neurons of SHR as compared to
rats with normal BP, which proves this structure neurons
activation in essential AH [19]. Concerning the indices of
rats with induced symptomatic ESH, which significantly
differed from the previous model, it should be noted that
the induction was performed by repeated injections of
prednisolone, which has a cortisol-like effect and causes
a clinical manifestation of hypercorticism. It has already
been demonstrated that chronic hypercorticism leads to
a decrease in the content of biogenic amines, including
norepinephrine (NE), in the brain [20]. The researchers
explained that mainly by the increased monoamine oxi-
dase-A (MAO-A) activity which accelerates the NE degra-
dation. The fact of feedback between NE and cortisol has
turned out to be interesting: a decrease in the content of
NE increases the level of cortisol [21]. In other words, in
this situation we observe the classic pathophysiological
circulus vitiosus.

Taking into account other links of the ESH pathogene-
sis — hypernatremia and hypervolemia, it is worth pointing
out that Svensson et al. have found by electrophysiologi-
cal methods that the activity of LC neurons decreases with
an increase in circulating blood volume. The researchers
have explained that by the increasing activity of vagal
afferents and atrial receptors, they also have shown that
rat LC single neurons can correspondingly respond to
even minor blood volume fluctuations, also suggesting
that this structure is involved in circulating blood volume
regulation [22].

To sum up, the possible decrease in the LC activity,
as the primary source of NE in the brain, could be due
to a high level of cortisol and a simultaneous increase
in the inhibitory structures activity. Turning to our study,
we see that the decrease in the NA content and the nu-
clear area of LC neurons in rats with ESH are in logical
agreement with the results obtained by other researchers.

Pathologia. Volume 16. No. 1, January — April 2019

Conclusions

Based on the results of our study, the following con-
clusions can be made:

1. Morphometric and densitometric characteristics of
the of the brain stem LC in AH depend on the etiological
factor and pathogenesis of hypertension.

2. In essential AH of SHR there is a high synthetic
activity in the brainstem LC neurons nuclei along with an
increase in the content and concentration of NA.

3. In symptomatic AH in rats with ESH, on the con-
trary, the structure activity is decreased and characterized
by the reduction in nucleus size and NA content in it.
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KomMmnAeKcHe 0TOHeBpOAOriuHe OLiHIOBaHHA BECTUOYAAPHOI
CMMNTOMAaTHKK NpU 601MOBiK YepenHo-MO3KOBiK TpaBMi
AETKOro CTyneHs TAXKOCTI BHaCAiAOK BUOYXOBOI Aii
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Y «IHCTUTYT Helpoxipyprii imeHi akaaemika A. M. PomopaHoBa HAMH YkpaiHu», M. KuiB, HallioHaAbHa MeAMYHa akaaeMisi MiCASAMMAOMHOT

ocBitv imeHi M. A. lynuka MO3 Ykpaitu, M. Kuis

A - KOHLIENLLst Ta AM3alH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs cTaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3atBEpPAXEHHS CTaTTI

3 ornagy Ha HecneumgivHICTb CUMNTOMOKOMINNEKCY Ta NEBHI CKNaAHOLL KNiHIYHOrO OLiHIOBAHHS, akTyanbHOK € po3pobka
[iarHOCTUYHUX KPUTEPIIB LLOAO BECTMOYNAPHOI CUMMTOMATMKM B NaLiEHTIB i3 DOMOBOIO YepenHO-MO3KOBO TPaBMOHO NErkoro
cTyneHs TskkocTi (UMTneT) yHacnigok BubyxoBoi i anst 36epekeHHst BUCOKOI SIKOCTI JKUTTS Ta MOBHOLHHOI CoLlianbHOi
apanTadlii.

MeTa po60oT1 — npoaHaniayBaTti BeCTMOYNApHY CUMMTOMATUKY B nocTpaxaanux i3 borosoto YUMTncT yHacnifok BubyxoBoi Aii.

Marepianu Ta metoau. MpoaHanisyBanu pesynsraty KniHiKo-iIHCTPyMeHTanbHKX AocnimpkeHb 39 navieHTis, ski nepebysanm
Ha obcTexeHHi Ta nikyBaHHi y BipaineHHi HerpoTpasmm Y «IHCTUTYT Herpoxipyprii imeHi akagemika A. M. PomogaHosa HAMH
YkpaiHn», 3 LOKYMEHTaNbHO NiATBEPAKEHO MiHHO-BUOYX0BOK UMT, Lo oTpumaHa nig Yac 36porNHOro KOHMMIKTY Ha cxogi
Ykpainun y 2014-2017 pp.

Pe3yniraTy. HaitvacTile B nocTpaaanx € NeBHUNA CTINKWIA KNIHIYHUIA CUMNTOMOKOMMNEKC. BU3HAUMMM CTaTUCTUYHO 3HaYYLL
KpuTepii ctabinorpadiyHmx NOKa3HKIB KiNbKICHOTO OLLIHIOBAHHSI CTaHy CUCTEMM piBHOBArM B navjeHTiB i3 6orosoto YMTncT
yHacnigok BubyxoBoi Aiji. Po3pobneHHs Ta BNpoBagKeHHs CTaHAaPTU30BaHOTO OLHIOBAHHS Ta aHanidy BeCTUOynsipHuX no-
pyLweHb npy 6orosin YUMTnCT yHacnigok BUbyxoBoi Aji MaTuMe BaXnvBe KniHIiKo-eKCrepTHE 3HaYeHHS B fiarHOCTUL BECTU-
BynsipHoi AMCdYHKLiT nig Yac Meamko-coLlianbHOi Ta CyA0BO-MEANYHOT EKCepTM3, ANsi CBOEYACHOI afekBaTHOI peabinitauii,
couianbHoi aganTauii yyacHukis boiioBunx gii.

BucHoBku. 3a gaHummn cy6’ekTBHOI ayaiomeTpii, cepen obcTexeHnx i3 6orosoto YUMTnCT yHacnigok BubyxoBoi giji nepe-
BaxHO cnoctepiranu (y 29 — 74,4 %) ceHCOHeBparbHy NPUrMyXyBaTiCTb Pi3HOMO CTYMEHS TSXKKOCTi, B TOMY YMCTi FITyXOTY.
ToHanbHi ayaioMETPUYHI KpUBI Y XBOPUX 34e6iNbLIOT0 Manu HU3XiQHWA, YacTo obpueyacTwii Tun. BuaHaumnm komnnekc
LiarHOCTUYHUX KPUTEPITB, L0 3aCHOBaHWIA Ha aHanisi 6a30Bux cTabinorpadiyHMx NOKa3HMKIB: 3aranbHOTO LIEHTPY TSKIHHS,
YaCTOTHO-aMMAITYAHOrO CriekTpa cTabinorpamu, iHTErpanbHOro nokasHuka SKoCTi oyHKUii piBHOBaru Ans 06’ekTuBisaLii
CTaHy cucTemMu piBHOBaru y Xsopux npw 6omosinn YMTncT yHacnigok BubyxoBoi fji, ki JonoMarae BU3Ha4YUTW piBEHb ypa-
JXEHHs1 BeCTUBYNsApHOro aHanisartopa, CTyniHb 36epekeHHst PyHKLT Ta KoMMeHcaLii LeHTPanbHUX PETYNSTOPHUX MEXaHi3MiB
CTaTOKIHETUYHOI cucTemu. MopyLueHHs BecTubynsipHoi cyHKuii npy Goiiosin YMTnCT yHacnigok BUbYXoBOi il € BaXIIMBOKO
BiliCbKOBO-LMBINIbHOIO NPOBNEMOLo.

KomnAaeKkcHasA 0TOHEBPOAOrUUECKan OLEHKA BeCTUOYAAPHOM cMMNTOMAaTUKU Npu 60eBoit
yepenHo-Mo3roBoi TpaBMe AErKOH CTeNeHU TAXKECTU B pe3yAbTaTe B3PbIBHOIO AEUCTBUA

0. E. Ckobckas, E. M. Kealua, 1O. E. NMepaueHko, A. C. TotuH, A. 0. ManbieBa

YuutbiBas HeCrneumu4yHOCTb CUMNTOMOKOMMIIEKCA U OMNpeAeneHHble COXHOCTM NPU KNWHUYECKOW OLEHKe, akTyarbHa
paspaboTka AMarHOCTUYECKUX KpUTEPUEB BECTUOYNSPHOM CUMNTOMATUKM Y MaLMEHTOB ¢ BOEBO YepenHo-MO3roBow Tpas-
MOW nerkow ctenexn Tshkectn (UMMTnCT) BCneacTeve B3pbIBHOMO AENCTBUSA A8 COXPaHEHNS BbICOKOMO Ka4yecTBa XU3HU 1
MOMHOLIEHHOW coLmarnbHo aganTtaumm.

Llenb paboTbl — NnpoaHanuanpoBaTb BECTUOYNSPHYH CUMNTOMATUKY Yy nocTpadaBwux ¢ 6oesoit YMTncT Bcneacteme
B3PbIBHOMO AENCTBNS.

Marepuansl u metoabl. [poaHanMavpoBaHbl pe3ynbTaTbl KIMHUKO-MHCTPYMEHTarbHbIX UccnenoBaHuii 39 nauueHTos,
HaXoAMBLUMXCS Ha 06CNefoBaHNN 1 NEYEHUN B OTAENEHUN HEAPOTPaBMbl Y «HCTUTYT HEApoXMpyprum uMeHn akagemmka
A. N. PomogaHosa HAMH YkpauHbl», C fOKyMEHTanNbHO NOATBEPXAEHHOW MUHHO-B3pbIBHOM YMT, Nony4eHHO B BOOPY>KEHHOM
KOHGMKTE Ha BOCTOKe YKpauHbl 3a nepuog 2014-2017 .

Pe3ynkratkl. Yalle Bcero y notepneBLUnX eCTb ONpeAeneHHbld YCTONUMBBIA KITMHUYECKWA CUMMNTOMOKOMMNIEKC. YCTaHo-
BUN CTATUCTUYECKN 3HAYMMbIE KpUTEpUM cTabunorpatnyHnX nokasatenemn Konm4ecTBEHHON OLIEHKN COCTOSIHWS CUCTEMbI
paBHOBeCYS Yy nauueHToB ¢ 6oesoit YMTNCT BcreacTBre B3pbIBHOMO AeicTBUs. PaspaboTka v BHeapeHue CTaHaapTUanpo-
BaHHOW OLIEHKM 1 aHanm3a BECTUOYNSIPHbIX HapyLweHuii npy 6oesot YUMTICT BCNeLCTBUE B3PLIBHOMO AECTBUSA OyaeT UMETb
Ba)HOE KIMHWKO-3KCMIePTHOE 3HaYeHe B ANarHoCTVke BeCTUOYNSPHON AMCDYHKLWN NpY NPOBEAEHUN MEANKO-COLMATbHON
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1 cyne6HO-MeaULMHCKO 9KCMepTI3, B CBOEBPEMEHHOI afAeKBaTHOM peabunmntaumm 1 coumanbHON aganTaumuy y4acTHUKOB
60eBbIX AENCTBUIA.

BbiBogbl. Mo faHHbIM CyGbEKTUBHONM ayaMoMeTpuu, cpeam obenenoBaHHbIX ¢ 60eBoit YUMTCT BCneacTBue B3pbIBHOMO
[eicTBus Habnoganu npenmyLecTseHHo (y 29 — 74,4 %) ceHCOHeBparibHyH TYroyXOCTb Pa3fINYHOMN CTEMNEHM TSHXKECTM, B TOM
yucre ryxoty. ToHanbHble ayaMoMETpUYEcKme KpUBbIE Y GOMbHBLIX B OCHOBHOM Gbln HUCXOASILLETO, YacTo 06PLIBUCTOrO TUMA.
OnpepeneH KOMMNEKC ANArHOCTUYECKNX KPUTEPMEB, OCHOBAHHBIN Ha aHanm3e 6a3oBbIx CTabunorpadryeckyx nokasarenein:
06LLero LieHTpa TSHKECTU, YaCTOTHO-aMMIMTYAHOTO CrieKTpa CTabunorpammbl, HTErparibHOro nokasarens kad4ecTsa (hyHKLMU
paBHOBeCYs1 Ansi 06bEKTUBI3ALMM COCTOSIHIUS CUCTEMbI paBHOBECHS Y GonbHbIX Npu 6oeBoit YUMTRCT BcneacTBMe B3pbIBHOMO
[eNCTBUS, KOTOPbIN MOMOraeT onpeaenuTb YPoBEHb NOPaXKEHNs BECTUOYNSPHOro aHanmuaaTopa, CTeneHb COXpaHHOCTY (pyHK-
LN 1 KOMMEHCALMN LIEHTPanbHbBIX PerynsTopHbIX MEXaHW3MOB CTAaTOKMHETUYECKOW CUCTeMbI. HapyLueHe BecTnbynspHoi
dyHKUMM npy 6oeBo YMTNCT BCneacTBME B3PLIBHOMO AEVCTBUS — BaKHAsi BOEHHO-TpaxaaHckas npobnema.

Complex oteneurological evaluation of vestibular disoders
in mild blast traumatic brain injury

0. Ye. Skobska, 0. M. Kvasha, Yu. Ye. Pedachenko, 0. S. Hotin, O. Yu. Malysheva

Due to the non-specific character of the symptoms complex and certain difficulties in clinical evaluation, it is important to
develop diagnostic criteria for the vestibular symptoms in patients with blast traumatic brain injury due to the explosive effect
for maintaining high quality of life and full social adaptation.

Objective. To analyze the vestibular symptoms in those injured during a military traumatic injury due to an explosive effect.

Materials and methods. The results of clinical and instrumental studies of 39 patients who were examined and treated in
the neurotrauma department of the State Institution “Romodanov Neurosurgery Institute of National Academy of Medical
Sciences of Ukraine”, with documented mine-explosive head injury obtained in the armed conflict in Eastern Ukraine during
the period of 2014—-2017 were analyzed.

Results. Most often and most clearly there is a certain stable clinical symptom complex; the statistically significant criteria of
stabilographic indicators of quantitative assessment of the state of the vestibular system in patients with combat TBI caused
by explosion were determined; the development and implementation of standardized evaluation and analysis of vestibular
violations in combat TBI caused by explosions have an important clinical and expert value in the evaluation of vestibular
dysfunction for medical-social and forensic medical examinations, timely adequate rehabilitation and social adaptation of
participants of armed conflicts.

Conclusions. According to the data of subjective audiometry, among examined patients with combat TBI caused by explosions,
sensorineural hearing loss of various degrees of severity, including deafness was diagnosed in 29 (74.4 %) patients. Tonic
audiometric curves of patients had mostly descending, or often a broken type. The complex of diagnostic criteria was based
on the analysis of stabilographic indicators, specifically, the general center of gravity, the frequency-amplitude spectrum of
the stabilogram, the integral index of the quality of the vestibular function for the definition of the vestibular system state of
patients with combat TBI caused by explosions, that helps to determine the level of damage for the vestibular analyzer , the
level of preservation of function and compensation of central regulatory mechanisms of the static-kinetic system. Violation of
the vestibular function in combat TBI caused by explosions is an important military-civilian problem.

3a oCTaHHi AecaTmpiuys CyTTEBO 30iNbLUMIOCS BUKOPU-
CTaHHsA MiHHO-BMBYX0BOI 30poi, Wo y 83,4 % Bunaakis
NpW3BOAUTL 4O TPaBM Yeperna Ta ronoBHOTO MO3KY. Y
noHag 70 % BuNagkiB cnocTepiraloTb MOLIKOMKEHHS
CINyXoBOi Ta BECTMOYNAPHOI cncteM. Ane Lji NopyLUeHHS!
B MOMOBVHI BUNAAKIB He AiarHOCTYoTb abo BUSBNAOTL i3
BenvKM 3anisHeHHsM. LLlogo BectnbynsipHoro aHanisa-
TOpAa, SIKUI TiICHO NMOB’S3aHUIA 3i CIyXOBUM, TO A0TO CTaH
BMBYaOTb HEOCTATHLO UM B3arasli He JOCTIAXKYH0Tb.

OcrtaHHi BiZOMOCTI, Lo cTocytoThCs 6oiioBoi Yepen-
HO-MO3KOBOI TPaBMW NIErKOro CTyneHs TSKKOCTI micns
MiHHO-BMOYX0BOI Aii, BuaaHi B 1990-x i Ha nodatky 2000-x
poki [1-3] i cTocyroTbes nepioay BiricbkoBux Ai CLUA
B Ipaky Ta AdranicTani, a Takox Pociiicbkoi Pegepalii
— B YeyHi. Y umx nybnikauisx aBTopw BigaHavatoTb, LLIO
LiarHocTtyBatu 6eanocepenHbo nig Yac 6o1MoBux Al Be-
CTUOYNAPHI MopyLUEHHs npy 6OMOBIN YepenHO-MO3KOBil
TpaBMi pi3Horo cTyneHs TskkocTi (UMT) cknagHo, Tomy
KiNbKICTb ypaXXeHuX, iMOBIPHO, 3aHKeHa.

KniHiuHi nposiBu npu MiHHO-BKOYx0Bil Tpasmi (MBT)
AyXe Pi3HOMaHITHI, Npu3BOAATb A0 (PYHKLiIOHANbHUX
obMexeHb Ta iHBanigHoOCTI B nocTpaxaanux. BinbLu Hix
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70 % niopei, ki otpumanu MBT, MatoTb BeCTUOYNsipHi
MOPYLUEHHS — APYrUiA HANMOLLIMPEHILLIUA HEBPOMOTIYHUIA
po3nag. Pe3ynsratn o6cTexeHHs 6puragHoro 6oiosoro
nigpo3gainy, siknid noBepHyBCs 3 Ipaky nicnsa 6aratopivHmnx
0ornoBwx A, nokasanu: 22,8 % BiliCbKOBMX Manu nif-
TBEPMKEHWIA KNIHILMCTOM AiarHo3 LoHaNMeHLLE OfHiel
YMT, 88 % i3 HMxX Bynu BUKNMKaHi MiHHAMK BUBYXamu.
Cepefy ronoBHMX cKapr BiliCbKOBUX TrOnoBHUI Ginb OyB
nepLUoto, Apyre Ta TpPeTe MicLe nocigana npobnema 3a-
namopoueHb (59,3 %) i CTaToKoOpAMHATOPHUX NOPYLLEHb
(25,9 %) nicns BMByYXYy, LLO Bka3ye Ha BirnbLLy NOLLMPEHICTb
Liei CMMNTOMATVKK, HiXX MOBIgOMAsSNocs paHiwe [4].

BigaHaunmo, Lo B OCTaHHi poky y CBITOBIN daxosil
niTepartypi BiaCyTHi nybnikawi, Lo NpuCBS4eHi KOMMeKC-
HOMY OTOHEBPOIIONYHOMY OLIiHIOBaHHIO BECTUOYNSpHOI
cumMnToMaTuKK npu BONoBIl YepenHO-MO3KOBI TpaBMi
NErKoro CTyMeHs TSHKKOCTI BHacnigok Bubyxosoi fii,
OCKiNbKM JOCBIA CBITOBUX KOHMIKTIB AOKNAAHO BUCBIT-
NEeHUN paHiLle, a BITYN3HAHWI JOCBIA LLe HAaKOMUYYETbCS
Ta aHanisyeTbCs.

3Baxarouu Ha CKIafHoLLi AiarHOCTUKM Ta NikyBaHHS
navieHTiB 3 NOEAHAHOK0 TPAaBMOIO, BaXIUBO, LU0 Oyab-ski
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BeCTUOYNSAPHI Ckapri NOBUHHI 06’EKTMBHO OLiHIOBaTHNCA
Ans 3abesneyeHHs ONTUManbHOrO MOBEPHEHHS A0
MOBCAKAEHHOTO XWTTA, AKOCTI XUTTS Ta MOBEPHEHHS A0
cnyx60B1x 060B’A3KIB.

Omxe, npu 6oviosit YUMT nerkoro CTyneHs TSKKOCTI
(YMTncT) yHacnigok BuGYxoBoi Aii y npomixHoMy Ta
BidAaneHoMy nepiogax BaXnvMBWUM KIiHIYHUM 3aBLaHHSM
€ JiTka audepeHuiauis BeCTMOYNAPHMX NOPYLUEHb 3
iHLWYMY NEepPEXPECHUMM CUMMTOMaMM Ta KOMOpGIAHUMM
CTaHamu, Lo JacTb 3MOry po3pobuTh MixavcumniHapHi
cTpaterii peabiniTauii Ana nokpaweHHs pe3ynbraTiB
AiarHoCTWK, NiKyBaHHS Ta SIKOCTI XWTTS UMX NaLjieHTiB.

B octaHHi gecatupiyus y KniHIYHIA npakTvui Ans
00’eKTMBI3aLlii BECTMOYNSPHUX NOPYLIEHb BUKOPUCTO-
BYIOTb KOMM'loTEpHY cTabinorpadito (KC). Lisa meToauka
rnokasana BVCOKY iHOpMaTUBHICTb Nif Yac aHanidy me-
XaHi3MiB NOPYLLEHHS CTaTOKIHETUYHOT (OYHKLIT Yy XBOPUX
npv YMTncrt [5,6].

MeTta po6oTtu

lMpoaHaniayeatu BeCTUOYNSpHY CUMMTOMATUKY B NOCTPa-
xpanux i3 6orosoto YMTRCT yHacnigok BUOyxoBoi Aji.

Martepianm i meToAU AOCAIAKEHHA

MpoaHaniayBanu cnocTepexeHHs MiHHO-BUOYXOBOI
YMT y 30Hi 36poiiHOro KOHMMIKTY Ha cxoai YkpaiHu y
2014-2017 pp., naujeHTn nepebyBanu Ha OOCTEXEHHI
Ta MiKyBaHHi y BiadineHHi Herpotpasmu Y «IHCTUTYT
Herpoxipyprii imeHi akapgemika A. . Pomoganosa HAMH
Ykpaituy. Y JOCNimKeHHs 3amyyeHi Tinbku Ti BICbKOBI,
SKi Manm JOKyMeHTanbHO NiATBEPIKEHY MiHHO-BUOYXOBY
YMT (3a HasBHOCTI CBIgOLITBA NP0 NopaHeHHs). Kputepii
BUKITHOMEHHS 3 JOCTigKeHHS: BUunaakn YUMT cepeHboro
Ta TSHKKOTO CTYNEHS! TSHKKOCTI, NMOBTOPHI YEPEMHO-MO3KOBI
TpaBMK B aHamHesi, NikyBaHHS HEMponenTukammn Ha
MOMEHT NPOSBY CUMMTOMIB, KOHTAKT i3 TOKCUYHUMM PEYO-
BUHaAMW, 3Ha4Hi 30poBi ab0 NPONPIOLIENTUBHI MOPYLUEHHSI.

JlocnimKkeHHs rpyHTYETbCA Ha aHaniai pesynbsraTis
KOMMNIIEKCY KMiHIKO-IHCTPYMEHTaNbHUX AOCHIAXKEHb i
nikyBaHHst 39 xBopux i3 Gorosoro YUMTnCT yHacnigok
B1OYx0BOI Aji. [laBHICTb 3aXBOPIOBaHHS Ha Yyac 3Bep-
HeHHs1 cTaHoBMNa Big 12 0o 44 micsuis. Bik xsopux — Bif,
25 po 54 pokis; cepenHin Bik — 35,2 + 5,7 poky. Cepen
06CTexXeHnX CyTTEBO NepeBaxany Yonogiku: 36 (92,3 %)
YyonoBikiB i 3 (7,7 %) xiHkv. CniBBIHOLLEHHS YOMOBIKIB i
XIHOK cTaHoBWIO 12:1.

3aranbHOKMiHIYHI Ta KMiHIKO-HEBPOMOTiYHi MeToau
3aCTOCOBaHi BigMnoBigHO 4O YMHHMX CTaHOapTiB OLjHtO-
BaHHS1 TSHKKOCTi CTaHy XBOPOTrO Ta NepeBaXaHHs! NEBHOrO
CYMMTOMOKOMMMEKCY. YCiM NoCTpaxaanum BUKOHamM
KOMMIIEKCHe OBCTEXEHHS 32 YMHHUMK MPOTOKOMamM,
sIKe CKNafanocs 3 BUBYEHHS aHaMHe3y, HEBPOMOTiYHOro
Ta 3aranbHOCOMaTU4HOTO OBCTEXEHHS, OrMNsAAY HEMPOOo-
¢hranbmonora, po3LWMpEHOro OTOHEBPONOTiYHOMO obeTe-
XeHHs! (ToHanbHa noporosa ayaiometpis, KC) i komnnexcy
HelpoBiayanisauinHux metogis (MCKT, MPT).

OBcAr po3LwMpeHOro OTOHEBPONONYHOTO 0BCTEXEHHS!
XBOpUX nepenbayaB eTanu: BUSIBNEHHS CKapr navjieHTa
Mig Yac rocnitaniaavii, BUBYEHHS aHaMHe3Y XKUTTS; CTaH-
JapTHUIA OTOPUHONAPUHIOMNOTYHUIA OrMsa (NepeaHs Ta
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3a[Ha PUHOCKOMIS,, OTOCKONIs!, hapuHrocKonist); sikicHe
OLjiHIOBaHHS iHHepBaLlii YepenHux HepsiB (I, V, VII, X, IX,
XIl); BCTaHOBNEHHS oyHKLii CryxoBoro Ta BecTuoynsip-
HOTO aHani3aTopiB.

ToHarnbHy noporoy aydioOMEeTPIl0 BUKOHANM y 3ByKO-
3arnyLUeHil Ta 3ByKOI30NbOBaHIN kamepi 3a AOMOMOrow
cepinHoro aygiometpa MA-51 (PRACITRONIC, ®PH),
LOTPUMYKOYNCh BCTAHOBMEHWX CTaHAAPTIB.

Cy6’€EKTUBHWIA BYLUHUIA LLIYM OLiHIOBanu, BUKOpU-
croBytoum wkany Tinnitus Handicap Inventory (THI), wo
BKIoYae 25 nuTaHb Ta OLiHIOETLCS K Hikonu — 0 Ganis,
iHKonu — 2 6anu, 3aBxaun — 4 Ganu.

[ocnimkeHHst cTaHy BecTMOYNsipHOro aHanisatopa
MOYMHanM 3i BCTAHOBNEHHS Cy6'eKTMBHUX BeCTOynsp-
HUX pO3nafiB: 3anamMOpPOYEHHs, MOPYLLEHHS piBHOBArM,
HY#OTU i OrOBaHHS, LLIO NOB'sI3aHi 3 3aNamMOpPOYEHHSIM,
BiANOBIiAHO A0 MixHapogHoi knacudikauii dyHKuio-
HanbHuX nopyleHb — International Classification of
Functioning, Disability and Health — ICF (WHO, 2001).
BukopuctoByBanu 5-6anbHy wwkany: 1 6an — Hemae
MOpYLLEHb, 2 — Nerki NOpyLUEHHs, 3 — NOMIPHO BUPaXKEHi
MOPYLLEHHS, 4 — BUpaXeHi nopyLueHHs, 5 6anis — abco-
TIOTHi NOPYLLIEHHS.

OpHVM i3 HaNMOLIMPEHILLINX «CTaHAAPTU30BaHMX
OMNUTYBaNbHWKIBY € LUKaNa OLiHIOBaHHS 3anaMOpPOYeHHs!
i MHecTMYHUX dyHKuin (Dizziness Handicap Inventory —
DHI) (G. P. Jacobson, C. W. Newman, 1990; L. Tesio,
D. Alpini, A. Cesarani et al., 1999). OnutyBansHuk DHI
B/3HaYae BNIVB 3anaMOpO4EHHS Ta MOPYLLEHb PIBHOBAM
Ha (yHKLUiOHarbHi, eMOLiNHi, gi3nyHi acnekTn noscs-
KOEHHOT akTUBHOCTI. [MauieHT caMOCTINHO 3amnoBHIOE
ONUTYBasbHUK, KU cknagaetbes 3 25 3anuTaHb i3 3
BapiaHTamMu BiAMNOBIAEN Ha KOXeEH («TaK», «Hi», «iHOAj»).
Bignosiagb «Tak» OLiHIETLCS B 4 6anu, «iHOAi» — 2, «Hi»
—B 0 6anis. CymapHuit 6an 3a DHI Moxe cTaHOBUTY Big
0 (Hemae 3anamopoyeHHst) oo 100 (gyxe BUpaxeHe 3a-
namopoyeHHs). Mpu cymapHomy 6ani Big 1 fo 30 Bu3Ha-
YaKTb Nerke 3anamopoyeHHs, Big 31 oo 60 — nomipHe,
noHag 60 — BupaxeHe 3anamopoyeHHst. Lia wkana gae
3MOrY KinbKiCHO OLiHUTY BNIMB BECTUOYNSPHUX NOPYLLIEHD
Ha (Pi3VYHUI Ta eMOLINHWIA CTaH MaLlieHTa, Lo 0cobnmeo
BaXIIMBO Mif, Yac AMHaMIYHOro KoHTponto. INpo cyTTere
3HWXKEHHS BUPAXeEHOCTi Cy0’EKTUBHOIO CNPUNHATTS
3anaMopOoYeHHsT poBuny BUCHOBOK, KOMW Pi3HULA MiX
cymamw 6anis npu BUXiGHOMY Ta NOBTOPHOMY TECTYBaHHI
craHosuna 210. 3a gaHumn Gottshall, A. Drake, N. Gray
etal., BUKOpUCTaHHS L€l Lkanu HanbinbLu iHbopMaTiBHe
B nocTpaxganux i3 YMTncr.

[Onsa yHKLiOHaNbHOMO OLHIOBAHHA YHKLT piBHO-
Baru npu pisHWX BUAAX XOAW BUKOPUCTOBYBAMW LKAy
Functional Gait Assessment (FGA) [7]. KinbkicTb TECTOBMX
3aBaaHb — 10, Yac BMKOHaHHSA — Big 5 0o 10 XBUMKH.
HasBHiCTb 3Ha4HMX nopyLleHb ouiHoBany sk 0 Ganis,
NOMipHKX — 1, nerkux — 2, BigCyTHICTb — 3.

JocnimkeHHs BeCTMOYNOCOMATUYHNX CMOHTaHHUX
peakLiin BKNKoYano BU3Ha4YeHHs HasiBHOCTI Ta XapakTepy
CMOHTaHHOrO Hictarmy. Iig Yac OCRimKEHHs HicTarmy
3BEpTanu yBary Ha no3uLiiiHi 3MiH1 HanNpsMy, aMnmiTyaun
11 XapaKkTepy CMOHTaHHOTO HiCTarMy npu 3MiHi NONOXeH-
HA Tyny6a Ta ronoswu nauieHta. MMo3vUinHWIA HicTarm
peecTpyBany Npu Haxwili rofioBy 4O MPaBoro 1 NiBoro
nrneva, Ha NpaBoMy Ta NiBomy BoLli B NONOXKEHHI Nnexayn
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OpuriHaAbHI AOCAIAXKEHHS

Tabnuus 1. YacToTa BUHUKHEHHS CKapr, KNiHIYHUX NpOsiBiB/yckNagHeHb npu GolioBii
YMTnct yHacnigok BUGYXoBOi Aii Ha MOMEHT ornsiZy y KIiHiuHii rpyni (n = 39)

KninivHi nposiBulycknapHenHs MMCK

KinbkicTb xBOpUX
E

['onoBHuit Binb 39 100
Cnyx 36epexeHuii 6 15,4
BHUXEHHS CnyXy ogHOGiYHe 12 30,8
3HWXEHHS cnyxy ABoGiYHe 21 53,8
Cy6’eKTUBHUIA BYLUHWIA LLYM 35 89,7
BonboBi BinuyTTs y ByXax 1 28,2
3anamopoyeHHst 39 100
CTaToKOOPAMHATOPHI MOPYLLEHHS 28 71,8
KorHiTBHi nopyLueHHs 33 84,6
opyLUeHHs CHy 19 48,7
JloroHeBpo3 1" 28,2
EmoujioHanbHa nabinbHicTb (nigeuLleHa 32 82,1

[paTiBNMBICTb, HEBMOTMBOBAHA arpecisi)

Ha CMWHiI 3 OMYLLIEHOHO rOfTOBOK) 3 OfHO4ACHUM NOBOPOTOM
npaBopyu i NiBOPYyY.

[ns 06’eKTMBHOrO OLjiHIOBaHHS (hyHKLii piBHOBarm
BMKOPMCTOBYBanu kommn'totepHuin ctabinizatop (KC)
«CTabinizatop-01-03» («Putm», P®), 3actocoBytouu
TecT Pombepra 3 BigKpMTUMK | 3ansiOLLEHMMM 04MMa Ta
AnHamivHy npoby «MilueHb.

lpyna nopiBHsHHA — 15 KniHiYHO 3p0poBuKx ocib (8
YOrOBIKiB i 7 XiHOK, Bik — 37 [26; 45] pokiB) i3 3icTaBHUMM
AHTPOMNOMETPUYHUMM NOKa3HUKaMMU (3PicCT, Bara), Lo Bus-
BUnM 3rogy B3ATM yyacTb y KC. Pesynbrati gocnimkeHHs
BMKOPUCTOBYBanNy B poboTi ik pedpepeHTHi.

OCHOBHI KpuTepii BiZOOPY NaLiEHTIB Y AOCTIMKEHHS:
BIZICYTHICTb BUPaXeHNX po3naais i3 GoKy BULLMX NCuxiy-
HUX (DYHKLA, NOpyLUEHb 30pY, 34aTHICTb CaMOCTIlHO
nepecyBaTics B MeXax MPUMILLEHHs, camocTiiHo (6e3
onopw) NigTpPUMyBaTy Noay, 36epiratv piBHOBary NPOTAroMm
HE MEHLLIE HiXK 2 XBUITUHW, BiACYTHICTb HEMPOM S30BUX,
ab0 opTONeanYHNX NOPYLLEHb.

MCKT BuKkoHaHa Ha 64-3pi3oBOMy MynbTMCTiparb-
HOMy Komm'toTepHoMy Tomorpadi «Brilliance CT 64
slices» (Philips, Hinepnanau) y 3 npoekuisx, TOBLUMHA
3pisiB — 1,25 mm.

MPT-gocnimkeHHs BUKOHanM Ha Tomorpadi «Intera
1,5 Tl» (Philips, Hinepnaxgw) 3 iHgyKuieto MarHiTHoro
nons 1,5 Tn, a Takox «Magnetom Concerto» (Siemens,
®PH) - 0,2 Tn, y pexxumax T1WI ta T2WI.

3a nokasaHHsmu BukoHyBanu KEET, KBIM, P300, oa-
HOHOTOHHY eMICilHY KOMITIOTEPHY TOMOrpadito, AymnneKc-
He CKaHyBaHHS MaricTpanbHWUX apTepiin ronosm Ta LUK

lonepeaHe CTaTUCTUYHE OMpaLOBaHHS pesysb-
TaTiB BUKOHaNW, BUKOPWUCTOBYKOUM MAKET NPUKNagHUX
nporpam Statistica 6.0» (StatSoft Inc., CLUA niueH3is
NeAXXR505C705306FAN12). ina nepesipku rinoteau
Npo HOpManbHICTb PO3nodiny AaHWX BUKOPUCTOBYBau
D-kputepit KonmoropoBa—CmypHoBa. [Ans ouiHOBaHHS
BiAMIHHOCTE MiXX MOPIBHIOBAHVMM CEPEAHIM 3HAYEHHAMM
[BOX HE3ANEXHWX CYKYMHOCTEN 3aCTOCOBYBaN Henapame-
TpuHniA U-kputepint ManHa—YiTHi (Mann-Whitney U Test),
OCKiflbKV BiH MOXe OyTu 3aCTOCOBaHWI y pasi 6yab-skoro
pO3noainy faHwX i € CTiKUM [0 iXHBbOi BUCOKOI Bapiabenb-
HoCTi, 30Kkpema B Manux Bubipkax. BigmiHHOCTI BBaXanu
CTaTUCTUYHO 3HAYYLLMMK, SKLIO 3HAYEHHS BIpOrigHOCTI
Byno GinbLue abo gopieHtoBano 95 % (p < 0,05). KinbkicHi

12 ISSN 2306-8027  http://pat.zsmu.edu.ua

[aHi HaBezeHi B hopmari cepenHe aprdMeTnyHe + noxub-
ka cepepHboro (M £ m), a paHrosi — B chopmati MefiaHa 3
HVXHIM Ta BepxHiM kBapTunamm (Me [Q1;Q3]).

Yci obcTexeni naujeHT ganu iHhopMoBaHy 3rogy
BiAMOBIAHO [0 lenbCiHCbKOI Aeknapauii BcecBiTHLOT
MeaunyHoi acouiauii «ETuYHI npuHUMNK NpoBeAeHHS
MEAVNYHIX JOCHIMKEHb 3@ YYaCTHO MIOAUHM 5K CyD'ekTan
(1964 p.).

Pe3yabTatu

MNig Yac HagxomkeHHs ouiHka cTaHy xBopux 3a LUK
ZopisHioBana 14—15 Ganis.

YacToTy BUHWUKHEHHS cKapr, KNiHiYHUX nposiBis/
ycknagHeHb npu 6orosii UMTncT BHacnigok BubyxoBoi
Aii Ha MOMEHT ornsay Yy KMiHiYHIA rpyni HaBeaeHo B
mabnuui 1.

Yci xeopi (100 %) ckapkunucs Ha ronoBHWiA B6inb
Pi3HOI IHTEHCVBHOCTI, 3HWXEHHS Mam'aTi Ta NiaBULLEHY
ApaTiBMBICTb.

Cy6'eKTMBHWI ByLIHWI LyM AiarHocTyBanmy 35 (89,7
%) oci6. 3a wkanoto THI y 21 nauieHTa Bignosigas I
ctyneHto (16-36 6anis), 10 — Il (38-56), 3 — IV (58-76),
1 xBoporo — V (88 6anis).

Cepen obcTexeHux i3 6oiosoro YMTnCT BHacnigok
BMOyx0BOi i nopyLueHHs cryxy Bussunn y 33 (84,6 %)
nauieHTis (y 12 (30,8 %) ogHobiuHe, y 21 (53,8 %)
ABobiuHe), B 6 (15,4 %) nocTpaxpanux cnyx 36epesxe-
HWUIA. KOHOYKTUBHY NpUrnyxyBaTiCTb He AiarHocTyBany B
xofHomy Bunaaky. CeHcoHeBparbHy NpUrmyxyBarticTb
PI3HOrO CTYNeHs TSHKKOCTI, 30Kpema FmyxoTy BUSBUNW Y
29 (74,4 %) naujenTis, ogHobiuHy —y 13 (33,3 %), ABOGIY-
Hy —y 16 (41,0 %) xBopux. 3MiLLEHy NpurnyxyBaTicTb
fiarHocTtyBanu y 4 xsopux (aBo6iyHa — 2, ogHobivHa — 2).

Cepen ycix onpauboBaHWx aygiorpam BUSIBUMU
HU3XigHUI, YacTo 0BpMBYACTWIA TUMN aydiOMETPUYHOT
kpuBoi — 18 (46,2 %) Bunaakis.

KomnnekcHe oTopuHOnapuHronoriyHe o6CTexeHHs!
[ano 3mory aiarHocTyBaTtyt B GinbLIOCTI NOCTpaxaanux
nepeamopbigHy nNaTonorito Hoca Ta NPUHOCOBUX MasyxX:
BUKpPUBMEHHS (dedopmallis) nepeTuHkn Hoca — Yy 26
(66,7 %), rinepTpodito HOCOBMX PaKOBWH (riNEPTPOdIYHIIA
puHiT) -y 15 (38,5 %), anepriuHy hopmy Ba3OMOTOPHOrO
puHITY — Yy 8 (20,5 %), XPOHIYHMI BEpPXHbOLLENEnHI
cuHyenT —y 4 (10,2 %) ocib. 3a HasiBHOCTI 3aXBOPIOBaHb
MOPOXHWUHW HOCA, MPUHOCOBMX Na3yX i HOCOBOT YaCTUHU
FMOTKM, L0 NPU3BOAMIYW A0 MOPYLLIEHHS HOCOBOTO AMXaH-
Hs1, NPU3HaYanu BianoBiAHe MiKyBaHHS.

OedbekT (nowwkomkeHHs) bapabaHHOT nepeTnHk1
giarHoctyBanu y 4 (10,3 %) xBopux. Mig yac otockonii
BUABMSANM NepdpopaLlii HeBENMKMX po3mipie. BuaHaumnm
Taki Buay nepdpopauii 6apabaHHoi nepeTuHkm: aedekt
Y 3a[HbO-HWKHBOMY kBagpaHTi —y 2 (5,2 %), B 3a-
[HBO-BEPXHBEOMY — Y 2 (5,2 %) naLieHTiB.

CnoHTaHHWI ropu3oHTanbHUIA HicTarm ApibHoam-
NNITYOHWIA, KNOHIYHWIA, 1 CTYNeHs (BUHWKAE Tinbku nNpu
nornsagi B 6ik WBMAKOI ha3n HicTarmy) Ta NosuLinHui
HicTarm giarHocToBaHui y 23 (60,5%) nauieHTis.

YpaxeHHs NnULBbOBOro, TPINYacToro Ta YepenHmx
HEPBIB KayAarnbHOi rpynu He BCTAHOBUMW B XOLHOMY
crnocTepexeHi. AkicHe Ta KinbKicHe NOpYLIEHHS CMakKy B
)XOLOHOMY CMOCTEPEKEHHI HE iarHoCTyBanw.
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Tabnuus 2. ba3oBi NokasHWKK CTATOKIHE3IrpaMy Ta MOKa3HWK SKOCTI (hyHKLi piBHOBarK y xBopux i3 6orosoto YUMTncT yHacnifok BuGyxoBoi aii Ta y rpyni
NOPIBHSIHHS B MoAMcikoBaHOMY (hyHKLiiOHanbHOMY TecTi Pombepra 3 BiikpyTUMM Ta 3anmoLLeHUMI o4nMa Ta TeCTi 3 BioNoriyHMM 3BOPOTHIM 3B’SI3KOM

«MiweHb» (M £ m)

Moka3Huku CKI MB YMT
P80

S (Mw?) 63,7£35 2584 £9,1*
LX (M) 65,4 £ 5,1 85,80 + 4,21
LY (mm) 91,1£6,1 2358+12,6*
V (Mm/c) 71432 1,841,1
ADP (%) 90,7 +4,1 69,3423

78,9+4,2 56,0 £3,3 17073
1134 £ 8,1 535+£28 82,828
183,0£9.3 84,0+4,6 150,7£4,3
12,5+£3,1 SISEHIRE 94+12
76,4 %25 93,3%5,1 80,8+4,6

I'pyna nopiBHAHHA
P8O [p30__ ™M |

*1p <0,05; **: p < 0,01 (Mann-Whitney U Test) — 3HauyLLicTb BigMIHHOCTE LLOAO rpynu MOPIBHAHHS.

3a pesynsratamy HelipoBidyanisauiiHux gocnia-
XeHb rofIoBHOO MO3Ky, y 33 (84,6 %) nocTpaxaanux He
BUSIBUNY TPABMATWYHI YLLKO)KEHHS! PEYOBUHU MO3KY Ta
KicTok Yepena. Y 6 (15,4 %) nauieHTiB BU3HA4MUIN 3MiHU
LUNYHOYKOBOI cUCTEMU Ta cybapaxHoiaansHUX NpocTopiB
AK HE3HaYHe iX PO3LUMPEHHS.

[JocnimkeHHs cTaHy BecTUOYNspHOro aHanisaropa
MOYMHANK 3 OLHIOBaHHS CYD EKTUBHIX BECTUOYMSPHNX
po3nafiB: 3anamopOYeHHs], NMOPYLUEHHS PiBHOBAru, Hy-
[,0TV Ta 6rroBaHHS, LLO NOB’A3aHi 3 3anaMopoYeHHsaM. 3a
ICF (WHO, 2001) ouiHka cy6’eKTMBHUX BECTUOYNSPHUX
posnagis ctaHosuna 3 [1; 3], Wo Bignosigano nerkum i
MOMiPHO BUPaXEHVM MOPYLUEHHSIM.

3a wkanoto DHI nig yac aHkeTyBaHHS XBOPUX OLiHKa
fopisHioBana 18 [12; 24] 6anis, L0 BignoBiaano nerkum
NOPYLUEHHSIM.

3a wkanoto FGA ouiHKa noCTypanbHoi CTINKOCTi npu
pi3HMX Bupax xogbbu ctaHoBuna 21 [18; 24] 6an, wo
BiANOBIAano nerknM i NOMipHO BUPaXKEHVM NOPYLLEHHAM
Ta BKa3yBaro Ha HopMaribHy LiEHTparbHy BECTUOYNApHY
KOMMeHcaLito y nauieHTiB.

Hoffer M. E. et al. [8] 3anponoHyBanu BUKOPUCTOBY-
BaTW knacudikaLito 3anamopoYeHHsi, BpaxoBytoun KOM-
nrexkc BeCTMBYNAPHUX CUMNTOMIB, LLO BUKMvkaHi MBT. 3a
Liieto KnacudikaLieto CoCcTepexXeHHs po3noainunmues Tak:
10 (25,6 %) — no3uuiiiHe 3anamopoyeHrHs, 11 (28,2 %) —
npocTopoBa Ae3opieHTauis, 3 (7,7 %) — 3anamMmopoYeHHs
npu isnyHoMy HaBaHTaxeHHi, 15 (38,5 %) — mirpeHb,
LL|0 acoLliioBaHa i3 3anaMopOYEHHSIM.

3a pesynsratamu KC y xBopux i3 6oriosoro UMTncT
yHacnigok BubyXoBOi Aii BCTAHOBUMM iCTOTHE 3HUKEHHS
CTaTWYHOI PiBHOBAru, WO BUSIBMSIETLCS CTAaTUCTUYHO
3HAYYLLMM MOPIBHAHO 3 HOPMOK 30iNbLUEHHAM NAOLL
KOnmBaHb 3aranbHoro LeHTpa Tucky (noHag 200 mm?)
NEPEBAXHO LUNAXOM 30iMbLIEHHS aMnliTyan KOnmMBaHb
y caritanbHin nnowuHi y crabinorpadiyHmx Tecrax i3
Zenpvsaluieto 3opy (mabr. 2).

BcTaHoBMNM HU3KY CTATUCTUHHO 3HAYYLLMX KiNbKICHWX
BiZIXMIEHb 3Ha4eHb NOLLi cTaTokiHesirpamm (S =258,4 +
9,1 mm?, p<0,01)i cepenHbOi amnniTyau Aesiavii 3aranb-
HOTO LIEHTPY TUCKY B cariTanbHin nnowwuHi (LY = 235,8 +
12,6 mm, p < 0,05) y ctabinorpadiyHui npobi Pombepra
3 genpweadieto 3opy (P-30).

3HayYeHHsI MOKa3HWKIB LUBMAKOCTI 3MILLEHHS LIEHTPY
Tncky (V), cepenHbOi amnniTyam Aesialii LeHTpy TUCKY
Ta iHTerpanbHOro nokasHuka sIKoCTi yHKLii piBHOBaru
(APP) y Tecti P-30 He mMann CTaTUCTUYHO 3HAYYLLWX
BiZIMIHHOCTeVA i3 rpynoto nopiBHsHHSA (p > 0,05). CyTTeBi
(CTaTUCTUYHO 3HAYYLL) BiOXMNEHHS 3HAaYeHb NOKa3HMKIB
cTaToKiHesirpamu B Tectax Pombepra 3 BigkpuTumu
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ounva (P-BO) ta «MiwweHb» (TM) y xBopux i3 6oiioBOO
YMTncT yHacnigok B1OyxoBoi Aii Ta rpynoto NOPiBHAHHS
He BCTaHOBMIH.

06roBopeHHs

HuHi BigcyTHI «3omoTuii cTaHgapT» abo npyHanMHi eanHa
ZyMKa Npo KOMMNIEKC AiarHOCTVKM BECTUOYNMSPHUX NOpY-
LLIEHb, LLIO BUKIMKaHi boiosoto MBT, Ans BCTaHOBMNEHHS
3B’A3Ky MiX Zieto Bubyxy, YMT i BecTmbynsipHoto naro-
norieto. TpMBatOTb NOLLYKV ANst JOCATHEHHS KOHCEHCYCY
LLOAO ONTUMAsbHUX METOAIB AiarHOCTUKM i MiKyBaHHS.
[n§ uiel rpynn nauieHTiB xapakTepHe MisHE 3BepPHEHHS
Yy KniHiKy i3 HaBeLeHUMW ckapramu, Ni3Hs diarHoCTuKa
B 3Ha4HO BipZaneHomy nepiogi nicna MBT (noHan 6
TUXHIB); Lie BMIMBAE Ha BUCHOBKM LIOAO HASIBHOCTI
NPUYUHHO-HACNIAKOBOrO 3B'si3Ky. [Ins BUHAYEHHS TSk~
KOCTi YLLIKOKEHHS! BECTUOYNSIPHOI cucTeMu HeobxiaHe
HaBefEeHHs B JOKyMeHTaLii qi3nyHUX XapakTepucTuk
BUOYXOBMX MPUCTPOIB, HaNpPsMKy BUOYXOBOI XBUIi Ta
MiCL€3HaXOMKEHHS MOCTPAXAAnoro Woao eniueHTpy
BUOYXy. HeobxiaHe CTBOPEHHS cneuianbHUX MEeAUYHNX
LIEHTpIB Ansl 00CTEXEHHS Ta NiKyBaHHS TakMX NaLliEHTIB.

[MTaHHS paHHBOI AiarHOCTVKM BECTUOYNSPHIIX MOpy-
LeHb NoTpebye NPOAOBXKEHHS BUBYEHHS, PO3POBNEHHS
Ta BNPOBaKEHHS AiarHOCTUMHOTO KOMMMEKCY, LU0 AaCTb
3MOry BWSIBNIATW Ta AiarHOCTyBaTW BeCTMOYNSAPHI Nopy-
LLIEHHS paHiLue.

Metoam gocnipxeHHs BecTnbynspHoro aHanisatopa
Pi3Hi, OCKINbKM JOBOAWUTLCS BMBYATM peakuii 6araTbox
CEHCOPHUX CUCTEM.

®yHKLjoHaNbHMI CTaH BECTMOYNSIPHOTO aHanizatopa
Yy CBITOBI NPaKTULi OLiHIO0Tb, BUKOPUCTOBYHOUM Pi3Hi
KinbKiCHI LUKanu, TeCTU N ONUTYBamnbHWKK, BUOIP SIKMX
BM3HA4YaeTbCA TSAKKICTIO BUXiAHOrO HEBPOMOriYHOO
AediumnTy. 3acTocyBaHHs LUKan 4ae 3Mory HiBeniosaTty
Pi3HOMaHITHICTb BapiaHTiB KniHiYHOro nepebiry, BUSABUTH
3ararnbHi 3aKOHOMIPHOCTi niKyBanbHOro Ta peabinita-
LLiINHOTO NPOLECIB, BUPILLYBATV OpraHidaLliiHi 3aBaaHHs.

Tomy KOMMNMeKCcHe CTaHOapTU30BaHE OLLiHIOBAHHS Be-
CTUOYNSPHMX NOpyLLEeHb BHAcNinok MBT pekomeraoBaHo
3AiNCHIOBATM, BUKOPUCTOBYHOYM LLIKAMNK:

— OUiHIOBaHHSA CY0’eKTUBHMX BECTUOYNAPHMUX PO3-
nagiB: 3anaMOpPOY€EHHs, MOPYLLEHHS piBHOBArW, HyAOTH i
6ntoBaHHs, LU0 MOB'A3aHi 3 3anaMopOYeHHsIM, BignoBia-
HO oo MixHapogHoi knacudikauii gyHKULiOHaNbHNUX
nopyLueHb — International Classification of Functioning,
Disability and Health — ICF (WHO, 2001);

— OLiHIOBaHHS! 3aMaMOPOYEHHS Ta MHECTUYHUX (PYHK-
uin (Dizziness Handicap Inventory — DHI);
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— (PYHKLIOHANBHOTO OLHI0BaHHS (OYHKLT piBHOBaru
npu pisHux Bugax xogn Functional Gait Assessment
(FGA).

Ha HaLuy aymky, B cucTemi nikyBanbHO-eBaKyaLinHOro
3abe3neyeHHs 30poHMX cun YkpaiHu HeobxigHo Bnposa-
[WTY B NiKyBarnbHO-AiarHOCTUMHWIA NPOLEC ONUTYBarbHIK
Walter Reed Army Medical Center (WRAMC) Blast Injury
Questionnaire (BIQ) (M. Scherer et al., 2007). Moro
BUKOPWCTaHHS AOLiNbHE B MaLIEHTIB, Y SIKWX B aHaMHe3i
€ cy0’ekTUBHI ckapr abo BOHW MpWMycKaloTb iIMOBIPHI
KoXneoBecTUOYNspHI nopyLUeHHs. BiH cknagaetbes 3 19
NUTaHb, LLO CTOCYHOTLCA A0 i MICNS KOXMEAPHWX | 30pOBX
nopyLUEeHb, ronoBHKUX 6onMiB, 3anaMopoyeHHs, BTpaTu
cnyxy, BiAcTaHi Ao BUOyXy i cTyneHs oxonneHHs. Lien
OMNUTYBAIbHVK MOXe MOMErLuMT CBOEYacHUI | ecpekTre-
HU CKPUHIHT NauieHTiB 4N paHile HediarHOCTOBaHMX,
nos’a3aHux i3 MBT, naTonoriyHux cTaHiB i 3a6e3ne4ntu
[l0flaTKOBY NepeBipKY NPOTSIOM iKyBaHHs NaLjieHTa.

Omxe, BiACYTHICTb €AMHOro niaxody A0 AiarHoCTu-
K1 Ta nikyBaHHA BeCTUOynspHux nopyluexb npyn MBT
NPV3BOAUTL 0 HEBIANOBIAHOCTI B pesynbratax fikyBaHHS
Ta noTpebye AanbLLoi po3pobKu.

BucHOBKU

1. HaityacTiwmmm Ta HanbinbLu BupaxeHumm B obcTe-
XeHuX naieHTis Oynu ckaprv Ha ronosHWi 6inb (100 %),
cy6’ekTVBHUIA BYLUHUIA WyMm (89,7 %), 3anamopoyeHHs
(100,0 %), cratokoopauHaTtopHi nopyLeHHs (71,8 %),
3HVKEHHS! CIyX0BOI (hyHKUIT (84,6 %), emoujioHanbHa
nabinbHicTb (MiaBWLLEHa ApaTiBNMBICTb, HEBMOTMBOBA-
Ha arpecisi) (82,1 % Bunagkis), a TpMBanicTb ixHs Byna
Yynmanoto.

2. 3a paHumu cyb’ekTuBHOI aygdiometpii, cepen
obcTexeHux i3 Gornosoto YMTnCT yHacninok BubyxoBoi
Aii nepesaxHo crnoctepiramu (y 29 — 74,4 %) ceHco-
HeBparnbHy NPUIYXyBaTICTb PI3HOrO CTYNEHs TSHKKOCTI,
30KpeMa rmyxoty. ToHasbHi aydioMeTPUYHI KpUBI Y XBOPUX
30e0inbLLIoro Manu HU3XigHUIA, YacTo 0BpPUBYACTUI THM.

3. BuaHaunnu ctabinorpadiyHmii nokasHuk — 36inb-
LUEHHS! MITOLLi KONMBaHb 3aranbHOro LieHTpa TUCKY (MOHaA
200 Mm?) LWNSXOM 30inbLUEHHS amnmiTyayu KOnMBaHb Y
caritanbHil nnowmHi y ctabinorpadiyHomy Tecti Pom-
Oepra 3 genpuBauieto 30py Ans o6’ekTuBisaLii cTaHy
cucTemMn piBHoBaru B mauieHTiB i3 6ovosoro YMTncT
yHacnigok BnByxoBoi Aji, Sk gonoMarae BU3HAYUTH
CTyniHb 36epexeHHs YHKLT Ta koMneHcaujii LeHTpanb-
HUX PETYNATOPHIX MEXaHI3MIB CTAaTOKIHETUYHOI CUCTEMU.

MepcnekTnBm nopganbwux gocnipgxeHb. Mopy-
LWeHHs BecTWBynsapHoi dyHKuUii npu Gownosin YMTncT
yHacnigok BuOyXOoBOi Aji € BaXMMBOIO BiCbKOBO-LIMBIMNb-
Hoto npobrniemoto. Po3pobneHHs Ta BNpoBamKeHHs CTaH-
[apTU30BaHOrO OLHIOBAHHS, aHanisy BecTUOYynspHUX
nopyLueHb npu Borosit UMTRCT yHacnigok B1byxoBoi Aji
BiZIKpVBAE HOBi MOXITMBOCTi 06’€KTUBHIO KMiHIKO-eKCrepT-
HOTO BU3HAYeHHs BECTUBYNAPHOI AMCHYHKLT NpOTArom
Me[VKO-CoLianbHOI Ta CyA0BO-MeaUYHOI eKCnepTma.
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Gastrointestinal bleeding is one of the reasons that patients referred to the emergency department. In the majority of these
patients, the bleeding stops spontaneously but some of them are high risk patients who may experience complications and
may need endoscopic and surgical treatment. Mismanagement of these cases leads to high mortality. Different studies eval-
uated the causes of Upper Gl bleeding but there is not any information about the distribution of these reasons in north of Iran.

Methods and material. This prospective study included patients with history of upper gastrointestinal bleeding between
January 2017 and December 2018. A total of 249 patients underwent endoscopy for UGIB and the data were studied. Follow
up was done for occurrence of re-bleeding or mortality.

Results. Our study revealed that the most common cause of upper Gl bleeding was duodenal ulcer and gastric ulcer. Antrum
was the main anatomical site for gastric ulcer. After the 15 days follow up in 17 (6.8 %) patients mortality existed and rebleeding
was found in 11 (4.4 %) patients and the need for surgery in 3 (1.2 %) patients.

Conclusions. Like many parts of the world the most common source of upper gastrointestinal bleeding in our study was
peptic ulcer diseases. Our study revealed that despite all diagnostic and treatment procedures still there is mortality (6.8 %
mortality existed) due to Gl bleeding.

EHAOCKORIUHI AaHi Ta HACAIAKM KpPOBOTEUi 3 BepPXHiX BiAAIAIB LUAYHKOBO-KULLIKOBOIO TPaKTy
B Naui€HTIB y NiBHIYHINW YacTUHI IpaHy, AKMX HaNnpaBUAM Y BiAAIAGHHA HEBIAKAAAHOI
AOMOMOTHU

Cemep Abbac lawemi, Ceiep, Moxamman Banisanex, Cana3 'oHoopi, Ipapk Maneki

LLInyHKOBO-KMLLKOBI KPOBOTEYI € OHIEI0 3 MPUUMH, Yepes sIKy naLieHT! 3BepTaloThCs Y BiAAiNeHHs HEBIAKNAAHOI 4OMOMOrH.
Y BinbLocTi uux ocib KpoBOTEYA NMPUMMHAETLCA CaMOCTINHO, ane AeskKi 3 HAX € NavjieHTamm BUCOKOTO PU3KKY, B HUX MOXYTb
BUHUKHYTU YCKNaAHEHHS i, MOXIIMBO, Oyae HeobxigHe eHOocKoniyHe Ta XipypriyHe nikyBaHHS. HenpaBuibHe BedeHHs! B
LMX BUMagKax Npu3BoamMTb 40 BUCOKOI CMEPTHOCTI. Pi3Hi 4OCHIMKEHHS OLiHIOBaNu NPUYMHK KPOBOTEY i3 BEPXHBOI YaCTUHN
LLIMYHKOBO-KMLLKOBOTO TPaKTY, ane Hemae iHpopmaLlii LLOAO NOLIMPEHHS LIMX NPUYMH Ha MiBHOMI IpaHy.

Matepianu Ta Mmetoau. MNpocnekTMBHe LOCHIIKEHHS BKMOYANO NaLieHTIB 3 aHaMHE30M LLNMYHKOBO-KULLKOBOI KPOBOTEMI B
nepiog Bif ciuHs 2017 go rpyaHs 2018 p. Buunnm fai 249 nauieHTiB, KM BUKOHANM €HAOCKONIHO 3 MPUBOAY LLITYHKOBO-KWLLI-
KOBOI KpoBOTENi. Hapgani 3giicHnnn JOCHIIKEeHHS LWOAO0 BUHMKHEHHSI MOBTOPHOI KPOBOTEYi a0 CMEPTHOCT.

Pesynbratu. 3'scyBany, Lo HanbinbLL YacTo NPUYUHOKO KPOBOTEY i3 BEPXHLOI YACTWHM LLITYHKOBO-KULLKOBOIO TPaKTy 6ynu
BUpa3ka ABaHaALATUANANOI KULLKV Ta BUpasKa LUMyHKa. AHTPYM — OCHOBHa aHaTOMiYHa AiNnsiHKa npy BUpaskoBill XBopobi LwnyH-
ka. Micnsa 15 gHiB cnoctepexenHs 3adikcyBamm 17 (6,8 %) netanbHux Bunagkis, y 11 (3,4 %) nawieHTiB BUSBUNIN NOBTOPHY
kpoBoTeyy, y 3 (1,2 %) — HeOBXiAHICTb XipypriYHOMO BTPYYaHHS.

BucHoBku. Ak i B 6araTbox kpaiHax CBiTY, HalbinbLL NOLMPEHNM [KEPENOM KPOBOTEM i3 BEPXHIX BiAAiNis LLMYHKOBO-KWLLKOBOTO
TPaKTy y BUKOHAHOMY JOCHimKeHHI Oynm BUpasKoBi XBOpobu. 3'sicyBanu, LU0, HE3BaXatouy Ha BCi 4iarHOCTWYHI 1 NikyBarnbHi
npoLieaypu, Bee Le € CMepTHICTb (6,8 %) BiA KPOBOTEY Y LLYHKOBO-KULLKOBOMY TPaKTi.

JHAOCKONMUECKUE AaHHbIE U MOCAEACTBUA KPOBOTEUEHUA U3 BEPXHUX OTAEAOB XXEAYAOUHO-
KULLEYHOro TpaKTa y NauMeHTOB B CeBEPHOM YacT UpaHa, HanpaBAEHHbIX B 0TAEAEHUE
HEeOTAO)XHOM NOMOLLU

Cenep Abbac Xawemu, Ceriep Moxammap Banusapex, Canas foHoopu, Upapk Maneku

XKenynouHo-KkuLLIEYHbIE KPOBOTEUEHUS — OfHA U3 MPUYMH, MO KOTOPOI NaLueHTbl obpallakTcs B OTAENEHNE HEOTIIOXHOM
NOMOLLIN. Y 6onblmnHCTBa KpoBOTEYEeHEe npeKkpallaeTca cCaMOCTOATENTbHO, HO HEKOTOPbIE N3 HUX ABNAKTCA NauMeHTamu
BbICOKOIO pUCKa, y KOTOPbIX MOIYT BO3HUKHYTb OCITOXXHEHUA 1, BOSMOXHO, n0Tpe6yeTc;| QHAOCKOMM4ecKoe 1 xupypru4eckoe
nevyeHue. Henpaamanoe BeJeHWne B 3TUX Cry4aax NpuBoanT K BbICOKOW CMEpPTHOCTHU. PasnunyHble ncecnenoBaHna oueHnBann
MPUYUHBI KPOBOTEHYEHUI N3 BEPXHEN YaCTU KENYOOUHO-KULLEYHOTO TPaKTa, HO HET MHGOPMaLMM O PacnpOCTPaHEHUN 3TUX
npuYuH Ha cesepe VpaHa.

Matepuanbi u metoabl. [pocnekTUBHOE UCCreaoBaHME BKIOYANO NaLMEHTOB C aHAMHE30M Xenya04HO-KULLEYHOrO KPOBO-
TeyeHus B nepuop ¢ sHeapsi 2017 no aekabpb 2018 1. M3yunnu gaHHble 249 nauneHToB, NPOLIEALWNX 3HAOCKOMMIO Mo NOBOAY
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XKEeNyao4HO-KNLLIEYHOIro KpOBOTEYEHNA. I'Iocne,uylou.l,ee ncenenosaHe Kacanochb BO3HMKHOBEHMA MOBTOPHOIO KPOBOTEYEHNA

Unn CMEepPTHOCTU.

Pesynkratbl. YCTaHOBUMN, YTO Hanbornee YacTol NPUYMHON KPOBOTEUEHUIA 13 BEPXHEN YacTU XemnyA04HO-KMLLIEYHOrO TpakTa
ObInv 3Ba BEHAALATUNEPCTHOMN KULLIKM W S13Ba KENyaKa. AHTPYM — OCHOBHOW aHaTOMUYECKMI y4acTOK NPy S3BEHHO 60nesHu
xenygka. Mocne 15 aHelt 3adpmkenposanu 17 (6,8 %) netanbHbix ucxodos, y 11 (3,4 %) nauneHToB 0BHapYeHO NOBTOPHOE
kpoBoTeyeHme, Yy 3 (1,2 %) — HeoBX0AMMOCTb XMPYPrNYECKOTO BMELLIATENBCTBA.

BhiBoab!. Kak 11 Bo MHOMVx cTpaHax Mupa, Hanbonee pacnpocTpaHeHHBIM MCTOYHUKOM KPOBOTEYEHMIA 13 BEPXHUX OTAENOB
KenyA0YHO-KMLLIEYHOrO TPaKTa B HaLLEM 1CcCreaoBaHum Gbinu a3BeHHble 6onesHu. ViccnenoBaHye nokasarno, 4To, HeCMOTpS
Ha BCe AmarHocTuyeckue 1 nevebHble NpoLeaypsl, BCE €LLe CyLLeCTBYeT CMepTHOCTb (6,8 %) OT KpOBOTEUEHMIN B Xenyaod-

HO-KMLLEYHOM TpaKTe.

Upper Gl bleeding is a serious condition which affects
many individuals worldwide. It is a common cause of
hospitalization, and it has been estimated that it has a
mortality rate of 5-10 % [1] Based on current studies
annual incidence of 89.8 per 100,000 populations have
been devoted to Upper Gl bleeding. Men with age of 61
and 69 years are supposed to experience hemorrhage
more and totally it has been reported that mortality of
UGH is about 8.2 cases per 100.000 populations per
year [1,2].

Upper Gl bleeding is a potentially life-threatening event,
has been indicated that many patients can be considered
for outpatient treatment [3]. Convenient endoscopic diag-
nosis and treatment would improve the patients’ outcomes
and will increase the quality of life of the patients and also
will reduce the rate of rebreeding. Therefore early diagnos-
tic endoscopy is mandatory for Upper Gl bleeding.

It has been known that non-steroidal anti-inflam-
matory drugs (NSAIDs) and H. pylori infections are two
common risk factors for upper gastrointestinal bleeding
[4]. But other risk factors are still under studies. Many
studies have investigated the cause and sources of
Upper Gl bleeding but there is not any information about
the distribution of these reasons in north of Iran meaning
Mazandaran province. There in this prospective research
we studied the endoscopic findings of Upper Gl bleeding
in this area in order to establish basic library for future
studies and our plans for emergency treatments.

Materials and methods

This prospective study included all referral objects to
endoscopy unit from both the hospital’s own departments
and surrounding hospitals in Mazandaran province with
history of upper gastrointestinal bleeding between January
2017 and December 2018. Demographic data, vital signs,
laboratory tests results, history of comorbid problems (e.g.,
renal, liver, cardiac, pulmonary disease, and cancer), and
anticoagulant and/or antiplatelet drug users were noted on
admission and during follow up. Endoscopy was performed
by the investigators according to standard protocoals. In this
study endoscopy was performed with Pentax and Olympus
endoscopes and APC treatment was performed with Erb
Company. Atotal of 249 patients underwent endoscopy for
UGIB and the data were studied. Follow up was done for
occurrence of re-bleeding or mortality. A 103-cm esophago-
gastroduodenoscope (EVIS Lucera GIF H260, Olymphus
Optical, Tokyo, Japan) was used.

Inclusion criteria. Patients were referred to Imam Kho-
meini hospital because of upper gastrointestinal bleeding;
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those were included who were over the age of 18 years,
patients with symptoms of hematemesis and melena or
vomiting with simultaneous Coffee Ground discharge
and satisfaction for an endoscopy of the esophagus and
stomach.

Exclusion criteria. Cases that not confirmed upper
gastrointestinal bleeding for any reason, Gastrointestinal
bleeding due to esophageal varices or sharp objects or
burning material, patients not consenting to the endosco-
py of the esophagus and stomach and who were receiving
antihelicobacter treatment or proton pump inhibitors for a
month prior to the investigation were excluded.

Table 1. Demographic data of the cases

Gender Male 159
Female 90
Age Less than 60 years 118
79-60 years 98
More than or equal to 80 years 33
History of smoking Yes 55
No 194
History of peptic ulcer Yes 63
No 186
History of aspirin use Yes 90
No 159
A history of NSAID Yes 86
No 163
History of Clopidogrel Yes 16
No 233
History of warfarin Yes 1
No 238
History of PPI Yes 52
No 197
History of H2 blocker Yes 54
No 195
History of previous Gl bleeding  Yes 41
No 208
History of cardiovascular Yes 63
disease No 180
Unknown 6
A history of liver problems Yes 10
No 219
Unknown 20
Chronic renal failure Yes 13
No 239
Cancer history Yes 15
No 234
History of chemotherapy Yes 8
No 241

63.9
36.1
474
39.4
13.3
221
779
25.3
747
36.1
63.9
345
65.5
6.4
93.6
4.4
95.6
20.9
79.1
21.7
78.3
16.5
83.5
253
72.3
24
4
88

8
5.2
94.8

94
3.2
96.8
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Table 2. This table shows the findings of upper endoscopy in patients’ referred to our
center with upper Gl bleeding

Endoscopic
findings

Esophagus GERD-A 9 3.6
GERD-B 2 0.8
GERD-C 0 0
GERD-D 6 24
Mallory Weiss 1 44
Ulcer of 18 7.2
esophagus
Esophageal 4 1.6
cancer

Stomach Erosions 35 141
Ulcer 81 325
- Cardia 12 4.8
- Wind 34 13.7
- Fundus 3 1.2
- Antrum 55 221
Mass 13 52
Polyps 2 0.8

Duodenum erosion 15 6
Ulcer 107 43
Polyps 1 0.4

Tables 3. Causes of gastrointestinal bleeding

Endoscopi findings umber_Jpercent

Esophageal Cancer 2 0.8
Esophageal Ulcer 2 0.8
Mallory Weiss 28 1.2
GU 53 21.3
Gastric Erosion 29 11.6
Gastric Cancer 13 5.2
Gastric Polyp 2 0.8
Dieulafoy’s lesion 3 1.2
DU 83 33.3
Duodenal Erosion 7 2.8
DU+ GU 25 10.0
Duodenal Polyp 1 0.4
Fistula from Colon Cancer 1 04
Total 249 100

Table 4. Endoscopic treatment of patients

The need for endoscopic treatment Number
of patients (%)

No need to endoscopic treatment 169 (67.87 %)
18 (7.23 %)
62 (24.9 %)

Requires an endoscopic treatment (APC or epinephrine)

Need to double acting endoscopic treatment
(APC and epinephrine)

Endoscopic treatment requires three steps
(APC and epinephrine and clips)

2(0.8 %)

18 ISSN 2306-8027  http://pat.zsmu.edu.ua

Ethical approval. All patients provided informed con-
sent to inclusion in the study. This study was approved
by the Ethics Committee of the Mazandaran University
of Medical Sciences, Sari, IRAN.

Statistical analysis. Results were shown as number
and percent. The procedures included were transcrip-
tion, preliminary data inspection, content analysis and
finally interpretation. Statistical analysis was per-
formed with SPSS software (version 20, Chicago, IL,
USA).

Results

The study has been done on patients with upper
gastrointestinal bleeding who were admitted to Imam
Khomeini Hospital, Sari, Iran. The population consisted
of 249 patients. Age of the patients studied were from
15 years to 98 years, with an average age of patients
was 42.57 + 18.9. Table 1 showed the demographic
data of the cases.

Endoscopic findings of the patients were based on
three parts: esophagus, stomach and duodenum; they
are summarized in Table 2.

The most common cause of bleeding in patients was
peptic ulcers, duodenal ulcer was seen in 83 patients
(32.9 %), followed by gastric ulcer in 53 patients (21.0 %)
(Table 3).

Endoscopic views of peptic ulcer were as follows:
96 patients (38.6 %) had Clean Base and in 8 patients
(3.2 %) adherent clot and 30 patients (12.0 %) Visible
Vessel and 21 patients (8.4 %) Flat Pigment has been
reported. 27 patients had (10.8 %) ulcer with Oozing and
1 patient (0.4 %) spurting bleeding and 7 patients (2.8 %)
had active bleeding (Fresh bleeding), respectively.

Endoscopic treatment measures were as follows:
In 72 cases (28.9 %) were injected with adrenaline and
in 70 patients treated with (28.1 %) APC and in 2 cases
(0.8 %) clips were prescribed.

In general, endoscopic treatment in patients was
presented in Table 4.

Outcome in the patients after 15 days: in 17 patients
(6.8 %) mortality existed. After the 15 days rebleeding was
found in 11 patients (4.4 %) and the need for surgery in
3 patients (1.2 %) and the need for blood transfusions in
6 patients (2.4 %) were reported.

Discussion

Our study revealed that the most common cause of
upper Gl bleeding was duodenal ulcer and gastric
ulcer. Antrum was the main anatomical site for gastric
ulcer.

The peptic ulcer disease which has been indicated
to be the commonest source of UGIB mainly in the west
[5-9] was the main cause in our study, too.

The mean age of the patients who had UGIB in this
paper was 42 years and this is similar to other studies
reported in Africa and Asia [10-12].

In a study by Elwakil et al. [13] evaluated the causes
of upper Gl bleeding in Egyptians population and reported
that gastric lesions were the most common sources of
non variceal bleeding. Recurrence of bleeding reported
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in 6.1 % of non variceal group, while mortality was found
in 1.5 % of non variceal group (5). In consistent with this
study, our research showed that in 17 patients (6.8 %)
mortality existed and rebleeding was reported in 11
patients (4.4 %).

In this regards, a paper published by Kim JJin et
al. [12] revealed that Mean age of their patients was 52
years; 75 % were male. Like this study the majority of
our cases were male 63.9 % with mean age of 42 years.
The most common causes of bleeding in his study were
ulcers in 34 %, varices 33 %, and erosive esophagitis
in 8 % while in our research the most common cause
of bleeding in patients was duodenal ulcer in 32.9 %
and gastric ulcer in 21 %. Also we exclude the varices
source of bleeding in our paper. In Kim JJin study during
hospitalization, 129 (6.7 %) died (5.2 % for ulcers; 9.2 %
for varices). similarly in our investigation 17 patients
(6.8 %) died.

Another study which was performed by O. N. Alema
and coworkers [14] evaluated 224 patients with upper
gastrointestinal bleeding. The population of his study
included 113 (50.4 %) males and 111 (49.6 %) females,
and the mean age was 42.00 years + SD 15.88, likewise
in our study the main section of the study population were
male and the mean age was similar. The main sources
of bleeding in their study were esophageal varices inclu-
ding 40.6 %, followed by esophagitis (14.7 %), gastritis
(12.6 %) and peptic ulcer disease (duodenal and gastric
ulcers) was 6.2 %. The malignant conditions (gastric and
esophageal cancers) contributed to 2.6 %, hiatus hernia
(1.8 %), duodenitis (0.9 %), others-gastric polyp (0.4 %)
and normal endoscopic in 16.1 %. In our study cancer
was found in 15 cases.

Astudy [15] which examined 460 patients with upper
gastrointestinal bleeding in Kosova reported that means
age was 56.85 + 16.18 years, while male / female ratio
was 2.71/1.00. Peptic ulcer was the main cause of
bleeding (82.2 %) like our work. The main part of study
population was at age group of 60-69 years (27.1 %).
In contrast with our study, we found that most of the cas-
es were less than 60 years. In this report Rebleeding
was noticed in 4.1 % of all patients while the overall
mortality rate was 5.7 %. In 17 patients (6.8 %) of our
cases mortality existed and rebleeding was founded in
11 patients (4.4 %).

Conclusions

The most common cause of upper gastrointestinal bleeding
in our study was peptic ulcer diseases. Our study revealed
that despite all diagnostic and treatment procedures
still there is mortality (6.8 % mortality existed) due to Gl
bleeding.
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BipomocrTi npo aBTOpiB:

Ceilep A6bac lalemi, peaunaeHT 3i cnewiaAbHOCTi BHYTPILLHS
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deTanbHMH MIOKApPAUT - NPOBICHUK HEOAXXaHUX HACAIAKIB
BHYTPiLLUHBbOYTPOOHOrO iHPiKyBaHHA napsoBipycom B19

H. M. BoHpapeHko*A-F B. M. Xexepa?®8E, A. B. AkcboHoBa*P-F

Original research

"HaLlioHaAbHUI MeanuHIUi yHiBepeuTeT iMmeHi 0. 0. BoromonbLs, M. KitiB, Ykpaita, HaujoHaAbHa AuTAYa crelianidoBaHa AikapHa «OXMATANUT,

M. KniB, YkpaiHa

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

F - octatouHe 3aTBEPAXEHHS CTaTTi

MeTa po60TH — peTpoCneKTUBHUIA aHani3 peaynbraTiB COHorpadiyHu1X, BipyComnorivHmx i MoponoriyHnx 4OCimKeHb BUNag-
KiB HeiMyHHOI BogsaHku (HB) nnogis, ki noMepn Bif, TAXKOI cepLeBO-CyanHHoi HegoctatHocTi (CCH) Ha Tni napBoBipyCHOI
iHcbexuii (MBI), Ans BU3Ha4EHHS 03HaK HECMPUATIIMBOMO NEPUHATANBHOIO NPOrHO3Yy ANs Nroja.

Matepianu Ta meToaum. IHiKyBaHHS BariTHVX BUSBNANM 3a LONOMOIOK CEPONOrivHOI AiarHOCTUKM cneumdidHux aHTuTin IgM
Ta IgG po napsogipycy B19. BHyTpillHb0yTpo6He iHikyBaHHs Nnoga nigTBepm4xyBani METOLAOM MosliMepasHoi NIaHLIoroBoi
peakuii (NJ1P). YnbrpacoHorpadiyHo fiarHoCTOBaHO BOASHKY NNOAA; OLiHIOBAHHS BHYTPILLHBOYEPENHOI reMOoAMHaMIKY, reMo-
AvHaMikv Miokapga nnoga Ta (yHKUi cepLs BUKOHanM 3a JOMOMOroK0 [OMIIEPOMETPIi 3 pO3paxyHKOM iHAEKCB nepudepuny-
HOro cyauHHoro onopy. Miokapg nnogis NoAnHM JOCimKyBany ricToNorivyHo 3 3abapBneHHSAM reMaToKCUITIHOM Ta €03VHOM.

Pesynsratu. Y 15/33 (45,5 %) iHdikoBaHux napeosipycom B19 nnogis possuHynacs HB, wo 6yna giarHoctoeaHa y 111l
TpumecTpax BariTHocTi. Possutok CCH, L0 BUHMKana BTOPUHHO, Ha Thi MiokapauTy 3/6e3 detanbHoi aHemii (PA) BusiBunm
B yCix Bunagkax BTpat nnoaa 3 HB 6/15 (40 %), B sikux posedeHo HassHicTb [HK napeosipycy, B nepukapaiansHOMY BUNOTI
nicns aytoncii 3a pesynsratamu MNJ1P.

BucHoBku. Miokapaut BHacnigok MBI cnpuyunHsie BuHukHeHHs CCH i3 po3BuTKOM rigponepukapaa, Mae dpatanbHuin nporHo3
ANs nnopa, He3Baxaroum Ha Cnpoby BHYTPILLHBOMATKOBOI TpaHcdysii kposi y |l TpumecTpi. PeTanbHuii MiokapauT Ha Tni
HB nnoga nepeLukomatoTb BYaCHi HeiHBa3nBHIN giarHocTuui Tsxkoi A Ta € npuymnHoto CCH, Wwo npu3BoanTh 40 BKpan
HeCnpuATIIMBIX HacniaKiB Ans nnoaa.

®deTanbHbI MUOKAPAUT - NPEABECTHUK HEXXeAaTeAbHbIX NOCAEACTBUW BHYTPUYTPOOHOrO
MHOUUMPOBaAHUA NnapBoBupycom B19

H. . BoHaapeHKo, B. H. XXexepa, A. B. AkceHoBa

Llenb paboTbl — peTpoCneKTUBHBIN aHANM3 Pe3ynsTaToB COHOrpauieckunx, BUPYCONOrMYECKMX U MOPONOrMYECKUX UCCHe-
[I0BaHUI Cry4aB HeVMMYHHOWN BoasiHkv (HB) nnogoB, yMepLUmMX OT Tshkenoii cepaeqHo-cocyamcTon HegoctatouHocTn (CCH)
Ha ¢hoHe napsoBupycHomn nHdekuun (MBW), ons onpeneneHuns npuaHakosB HEGNAroNPUATHOTO NEepUHaTanbHOMO NPOrHo3a
Ans nnogaa.

Marepuansi u Mmetoabl. HULMPOBaHUE GepeMEHHbIX AMarHOCTUPOBANM C MOMOLLbHO CEPONOrMYECKON ANarHOCTUKY CrieLmdu-
yeckux aHTuTen IgM un IgG k napeosupycy B19. BHyTpryTpobHOe MHbMLMPOBaHWE Nioaa NOATBEPXKAEHO METOAOM NOMMMEPa3HO
LenHow peakuwm (MLP). YnsrpacoHorpacdhvyecky amarHocTrpoBaHa BoAsHKa NNoAa; OLEHKY BHYTPUYEPENHOW reMOayHAMMKIA, reMo-
[VHaMVIK/ MUOKapaa Nnoaa v oyHKLMM cepLia MPOBOAMIIM C MOMOLLbH SOMNMIEPOMETPUM C PACHETOM MHAEKCOB Neprhepuyeckoro
cocyaucToro conpoTueneHus. Miokapz NrogoB Yenoseka MCCrneaoBany rCToNOMYECKY C OKPACKOM reMaTOKCUITMHOM 1 303UHOM.

Pesynbrathbl. Y 15/33 (45,5 %) nHdbuumpoBaHHbIX napsosupycom B19 auarHoctuposanu HB nnopa Bo -l Tpumectpax
6epemeHHocTU. Pa3sutne BTopuyHon CCH Ha choHe MuokapaumTta c/6e3 detanbHorn aHemmm (PA) ycTaHOBNEHO BO BCEX
crnyyasx notepb nnoga — 6/15 (40 %) ¢ HB, y koTopbix AokasaHo Hannuve [IHK napsoBupyca B nepukapananbHoM BbinoTe
rnocne aytoncuu no pesynsraram MLP.

BbiBoabIl. MvokapauT B pesynitarte MBW cnocobcTayeT BosHMkHOBeHUIO CCH ¢ passuTueM rugponepukapaa, MeeT datarb-
HbIl NPOrHO3 AN NNOAA, HECMOTPS Ha MOMbITKW BHYTPUMATOYHOW TpaHcdy3aum kposw B Il TpumecTpe. ®eTanbHbIi MyuokapanT
Ha poHe HB nnoga npensTCTBYHOT CBOEBPEMEHHON HEMHBA3MBHOMN AMarHoCTuke Tshxenon OA, aensetcs npudamHon CCH, uto
MPVBOAWT K KpaiiHe HebnaronpusTHbIM NOCNEACTBUSM ANs nroaa.

Fetal myocarditis - a precursor of undesirable consequences of intrauterine infection
with parvovirus B19
N. P. Bondarenko, V. M. Zhezhera, A. V. Aksonova

Objective: to conduct a retrospective analysis of the results of sonographic, virological and morphological studies of cases of
non-immune hydrops fetalis followed by intrauterine fetal death because of severe cardiovascular insufficiency (SCI) against
parvovirus infection (PVI) with the aim of identifying signs of an adverse perinatal prognosis for the fetus.
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OpuriHaAbHI AOCAIAXKEHHS

Object and methods. Infection of pregnant women was detected by serological diagnostics of specific antibodies IgM and
IgG to parvovirus B19. Intrauterine fetal infection was confirmed by polymerase chain reaction (PCR). An antenatal diagnosis
of hydrops fetalis was made using ultrasound scanning; intracranial hemodynamics, fetal myocardial hemodynamics and heart
function were monitored using Doppler ultrasound with calculation of peripheral vascular resistance indices. The myocardium
of human fetus was studied histologically with hematoxylin and eosin staining.

Results. In 15/33 (45.5 %) cases of infection with parvovirus B19 non-immune fetal hydrops was diagnosed in the
[I-11I trimesters of pregnancy. The development of CVI, which arose secondary, against the background of myocarditis
with/without fetal anemia (FA) was found in all the cases of fetal loss — 6/15 (40 %), in which the presence of parvovirus DNA
in the pericardial effusion was proven after autopsy by the results of a polymerase chain reaction.

Conclusions. Myocarditis as a result of PVI promotes the emergence of CVI with the development of hydropericardium, has
a fatal prognosis for the fetus, despite attempts to intrauterine blood transfusion in the Ill trimester. Fetal myocarditis against
the background of non-immune fetal hydrops hinders timely non-invasive diagnosis of severe FA, is the cause of CVI which

leads to extremely unfavorable consequences for the fetus.

[o 20 % BvnagkiB po3BuTKy HeiMyHHOI BoasaHku (HB) y
nrnoaa noe’s3aHi 3 napsoBipycHoto iHdekuieto (MBI) [1].
Mapeosipyc B19 mictntb naHuioxok JHK, y 1995 p. kna-
cudbikoBaHui sk eputposipyc [2]. MBI ctaHoBUTL Hebes-
neKy Ans NACbKOro epuTponoesy, OCKinbK1 penikaLis
Bipycy BiaOyBaeTbCca came y KniTMHax-nonepegHukax
eputpouuTiB. OCHOBO epUTPOIAHOO TPOMi3MY € Yumana
KOHLEHTpaList KNiTWHHOTO peLienTopa rnobosvay — P-aH-
TWreHa go napsosipycy B19 y kniTnHax 4epBOHOTO MO3Ky
[3]. AHTUrEH-P Takox BUSIBNSANM Ha peTanbHMX cepLeBmnx
miouuTax; Le BianoBigae AaHMM haxoBoi nitepatypu, WO
y nnoga, KoTpui iHdikoBaHWiA napBoBipycom B19, moxe
po3BUHYTUCA MiokapauT [4]. ®etanbHa MBI 3a3Buyan
acouileTbest 3 dheTanbHoo aHeMmieto (PA), aHacapkoro,
acuuToM, nnespanbHUM BUMOTOM i Kapaiomeranieto [5].
Y HaykoBux poboTax 3a JonoMoror MeToay ribpuaunsadii
in situ aBTopn BusiBUIKM YacTku BipycHol JHK B sapax
iHcbikoBaHoro Miokapza nnoaa, Wwo mas HB 6e3 PA. Imy-
HoricToXiMiuHi ZocnimkeHHs nnogais i3 MBI Takox nigTeep-
[DKYIOTb ICTOTHE BipyCHE HaBaHTaXEHHs MiokapajianbHuX
KNITWH, Npunyckatoyu, WO BipyC HasiBHWA i B cepLeBin
TKaHWHI — peTanbHUN MioKapaWT BHACTIAOK iHAIKyBaHHS
napsosipycom B19 cnpuyunHse possutok HB nnopa. €
AaHi wopgo HaseHocTi [HK Bipycy B cepLeBoMy M'A3i Ta
nepvkapgiansHoMy BWMOTI y Nnogis i3 HB, ski nomepnu
Big cepueBoi HegoctatHocTi (CH) [6].

Yacrtora po3suTky embpioHansHoi MBI — 33 %. Puank
3armbeni nnoaa konmeaeTbes Bid 9 % 00 26 %. KniHiuHi
Hacnigky iHiKyBaHHA 3anexarb Bif recTauiiHoro Biky
nnoaa 3 HambinbLLIMM PU3MKOM PO3BUTKY emBpionariii i
Tshkkoi PA B nepLui 20 recTauiiHNX TVXKHIB MiCMs 3aXBO-
PIOBaHHA mMarepi.

CeponoriyHi TECTM BUKOPUCTOBYHOTb AN AiarHoc-
Tvky MaTepuHcbkoi MBI. IHdekuito nnoga aiarHoCTyTh
Lwnsaxom BuaHadveHHs [OHK Bipycy B mynoBWHHIN KPOBI
abo HaekononnigHux Bogax. CepilHi ynbTpasByKoOBI
[OCMiIKEHHS PEKOMEHIOBAHO BUKOHYBATW ANs OLliHI0-
BaHHs 03Hak ®A yn HB nnoga KoxHi 1—2 TUxXHI npoTarom
8-12 TWxHIB nicns BCTAHOBMEHHS IHGiIKyBaHHSA MaTepi.
3B'S130K NPUCKOPEHHS LLIBUAKOCTI KDOBOTOKY MO CEPELHIN
MO3KOBIV apTepii B @aHEMIYHOrO Moga, Lo NoB’sa3aHe 3i
3MEHLLEHHSIM B'A3KOCTi KPOBi Ta 3pOCTaHHSIM CEepLEBOro
BUKMAY NpW rinepanHamiyHin umpkynsauii [7], crnoHykas
[0 3aCTOCYBaHHS AOMNepiBCbKOro MeToAy HeiHBa3NBHOI
niarHoctuku A onst MoHITOpuHIY nepebiry BariTHoCTi y
Bunagky MBI

OnucaHo Bunagkn HB nnoga 3 miokapaiansHow
AUCYHKLE BHACMIOK BHYTPILUHLOYTPOOHOrO iHdi-
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KyBaHHS mapeoBipycom B19, wo manu Hecnpuatnuei
nepyHaTanbHi HacMigky B pe3ynbrari LWBUAKOro PO3BUTKY
cepLeBo-cyanHHoI HepocTaTHocTi (CCH).

Merta po6otu

BukoHaT peTpoCnekT1BHWIA aHani3 pesynbratiB COHO-
rpadivHuX, BipyCOnoriYHmx i MOpdonorivyHMX JOCTiMKeHb
Bunaakis HB nnogis, siki nomepny Big Tsvkkoi CCH Ha Tni
MBI, Ans BM3HAYeHHSI 03HAK HECTIPUSATIIMBOIO MepuHa-
TanbHOro NPOrHo3y Ans nnoga.

Marepianu i meToAM AOCAIAKEHHA

[JocnigxeHHs BuKkoHanu 3 civHs 2012 go TpasHs 2018
poky Ha 6asi MepuHaTanbHoro LeHTpy M. Knesa. 3a
uen yac obctexunn 478 BariTHMX XIHOK Ha HasIBHICTb
MBI 3 pi3HUMK nepuHaTanbHUMKU YCKNaAHEHHAMM, IO
BIZHOCWIO iX A0 rpynu pU3NKY MOXIMBOTO iH(IKyBaHHS.
IMig Yac ceponorivHnx i BipyconoriyHnx obcTexeHs BCTa-
HoBwnu: 153/478 (32 %) nauieHToK yxe 6ynu iMyHi3oBaHi
[0 napeosipycy B19, To610 manu B muHynomy MBI Y
CUPOBATL KPOBI LIMX BariTHUX XIHOK BM3HAYanu Hasie-
HICTb TiNbkK cneundivHux aHtuTin IgG go napeoBipycy
B19. 196/478 (41 %) BariTHWX XiHOK He KOHTaKTyBanm 3
napeosipycom B19, npo Lo cBigunnn HeraTuBHI pesynb-
Tat nabopatopHoi giarHocTukm MBI, OcHoBHa rpyna
obcTexxeHnx — 129/478 (26,9 %) BariTHUX XKIHOK, WO
Manu CepororivHi Ta BipYCOSOriYHi NO3WUTUBHI pesynb-
Tatv iHdikyBaHHS napsosipycom B19. OcHoBHy rpyny
noginunn Ha 3 Miarpyny 3anexHo Bif TepMiHy rectadii.
Kputepii 3any4eHHs B OCHOBHY rpyny: MO3UTWBHI pe3yrnb-
Tatu giarHoctvkv JHK napeosipycy B19 y kposi BariTHuX
XIHOK Ta/abo ceponoriyHnx pesynsraTis AOCiIMKEHHS
MaTepUHCLKOT KPOBI 3 BU3HaYeHHsaM aHTuTin IgMi1gG po
napeoBipycy B19 3a gonomoroto TecT-cucTem peareHTiB
nonimepasHoi naHutorosoi peakuii (MJ1P) i3 ribpuaunsavin-
Hoto feTekuieto «AmpliSensy (P®) Ta imyHodepMeHTHOro
meTogy imyHobnor, TecT-cuctemm EUROIMMUN (®PH).

|HLLi CKPUHIHTOBI TECTM Ha TOKCOMa3my, LMToMeraro-
Bipyc, BipyC NPOCTOro reprecy, KOKCaki BipyC BUKIOYEHO.
BikoBui1 fianasoH 00CTEXeHMX BariTHUX XiHOK — 19-39
pokiB, cepeaHin Bik — 26,6 poky. [JocnimkeHHs nnoais
BiO maTepis i3 nigTBepmkeHoto MBI 6asdyBanocs Ha co-
HorpadiyH1x, MophonoriYHX i BIpyCONoriyHMX MeTodax.

[nsa BipyconoriYHoro AOCMIMKEHHS BHYTPILUHBbOYT-
po6HOro iHiKyBaHHSA nnoga 3actocoByBanu Habip
peareHTiB AN BUSBMEHHS Ta KiNbKiCHOTO OLiHIOBAHHS
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Ta6nuus 1. MNogin 0CHOBHOI rPynK BariTHWX XiHOK 38 CUMNTOMATUYHMM NPOSIBAMU

Fpynu 3a kniHiyHuM nposiBom | | TpumecTp BariTHOCTI Il TpumMecTp BariTHocTi Ill TpumecTp BariTHoOCTI 3aranom
napBoBipycHoi iHdeKuii (n=45) (n=48) (n=36)
AcvmnTomaTnyHa 6 13,3 19 39,5 24 66,7 49 38
p<0,01 p<0,01
p1<0,01
CumnTomaTtvka B Matepi 30 66,6 11 23 6 16,7 47 36,4
p<0,01 p<0,01
p1<0,01
Cumntomatuka y nnopa 9 20,1 18 37,5 6 16,7 33 25,6
p<0,05 p1<0,05

n: KiNbKiCTb CNOCTEPeXeHb Y NeBHili rpyni; p: BipOrigHICTb 3HAYYLLOCTi TOHHOTO KpuTepito dilepa NopiBHAHO 3 | TPUMECTPOM BariTHOCT; pi: BipOriAHICTb 3HAYYLLOCTi TOHHOTO

kpuTepito Pilepa nopisHAHO 3 || TPUMECTPOM BariTHOCTI.

OHK napsosipycy B19 y kniHi4HoMy matepiani (amHi-
OTWYHA piduHa, MynoBWHHA KPOB, acUMTUYHA Ta nepu-
KapZianbHa piauHa, TKaHWHU cepus nnoga) METOAOM
MNP i3 ribpuamnsauitHo-nyopecLeHTHOI AeTEKLUIED
«AmpliSensParvovirusB19-FL» (PO®).

YnsTpacoHorpadivyHo AiarHoCTyBanu po3BUTOK
HeimyHHOI BoasiHkv nnoga (HB) BHacnigok BHyTpiLw-
HbOYTpPOOHOro iHgikyBaHHA Ha NigcTaBi HAsBHOCTI
aHOMarbHOTO HAaKOMWUYEHHS! PIAVHY B NOHAZ OAHIN NOTEH-
LIiNHIN NOpoXHUHI Tina nnoaa. CepeaHto MO3KoBy apTepito
ineHTMdhikyBanm 3a JONOMOroK KONbOPOBOro Aonnepa.
[JocnimkeHHs: BUKOHaNW KOHBEKCHWUM [AaT4YMKOM i3 Yac-
Tototo 3,5-5,0 MI'y i pagiycom KpmBUHU CkaHyBanbHOI
nosepxHi 40 Mm. OLiHIOBaHHS MaKCUManbHOT LWBUOKOCTI
KPOBOTOKY B CepefHili LepebpanbHiii aptepii nnoga
(MWK B CLLA) 3piiicHunun nicnsi po3paxyHKy KpaTHWX
Yncen cepenHbOro 3Ha4YeHHs! BiHOCHO TEPMIHIB recTauii
3a popmynoto [8]:

Result(Patient)

Mol (Patient) = Median(PatientPopulation)

Mynbcauinnui iHgeke MWK y CLIA nnoga (M MLUK
B CLIA) >1,50 MoM cBipu1B npo po3BuUTOK Tshxkoi PA.

[ns ouiHOBaHHS remoguHaMikn Miokapga nnoga,
doyHKUIT cepus 3miNCHUIM AONNEPOMETPUYHI BUMIpHO-
BaHHSI KPOBOTOKY B BEHO3Hi mpoToui nnoga (ductus
venosus). OUiHIOBaHHS LBUAKOCTI KPOBOTOKY B ductus
Venosus BUKOHanm 3a A0MOMOro0 [iarHOCTUYHUX KpUTe-
piiB MaTONOrYHMX KPUBUX: HYMNbOBI Ta PEBEPCHI 3HAYEHHS
KPOBOTOKY y (ha3y CKOPOYEHHS nepeacepab.

[na MopchonoriyHoro AOCNIMmKEHHS TKaHNHU Cepus
nnoaie, ki nomMepnv y Bunagkax iHgikysanHs MBI, dik-
cyBanu B 10 % HevTpansHomy chopmaniHi 3 hocdaTHum
6ychepom, 06pobnsanv Ha anapati BaKyyMHOrO iHQinbTpa-
LinHoro npouecopa «SakuraTissue-Tekvip 6 ai» (Hiaep-
naHaw) Ta 3anveany napadiHom. [oTosi napadiHoBi 3pian
3aBTOBLLKYV 4—5 MIKPOH BKIafanu Ha NpeaMeTHI CKenbLs,
Lo Bynw BKpUTI agreanBoM, cikcyBanm Ta iHkybyBan B
TepmocTaTi npotarom 12 roguH npm Temnepartypi 37 °C.
Hapani apiav aenapaciHysanu, 3HeBoAHI0BanM i1 3abaps-
MoBany reMaTokCUiHOM Ta €03VHOM.

[ocnigpxeHHs BUKOHaNM 3 AOTPUMaHHSM OCHOBHMX
6ioeTnyHnx nonoxeHb KoHseHuii Pagu €sponu npo
npaea noanHu Ta biomeguunHy (Bia 04.04.1997 p.),
lenbciHcbkoi aeknapadii BcecsiTHbOI MeauyHoi acoujavii
MPO €TUYHI NPUHLMNW 3AINCHEHHS HAYKOBUX MEOUYHNX
focnigpkeHb 3a yyacTio noanHn (1964-2008 pp.), Haka-
3iB MO3 Ykpainn Ne 690 Big 23.09.2009 p., Ne 616 Bia
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03.08.2012 p. Ta 3rigHO 3 METOAWNYHUMU PEKOMEHOA-
uismm Ta «lopsigkom BuUnyyveHHs GionoriyHmux 06’exTiB
Bif NOMepnux, Tina skux NignaraioTb CYA0BO-MEANYHIN
€KCnepTu3i 1 NaToNoroaHaToOMiYHOMY JOCTIIKEHH!O, Ans
HaykoBux Linen» [9].

CTaTUCTUYHMIA aHani3 OTPUMaHUX JaHUX 3aiINCHUNK
MEeToAaMU HEMapameTPUYHOI CTAaTUCTUKN 3 BUSHAYEHHSIM
kputepito diepa.

PesyAabTati

MonexkynspHi 4oCRiMKEHHS NNaLeHTH, NynoBUHHOI KPOBI,
AMHIOTUYHOI, aCUMTUYHOI Ta nepuKapgianbHoi pignHu
NPOAEMOHCTPYBaNN HasiBHICTb BHYTPILLIHLOYTPOGHOMO
iHbikyBaHHA napsosipycom B19 y 33 Bunagkax BHy-
TpilwHboyTpo6HoI MBIy nnopa, wo giarHoctosaHa B Il
TpuMecTpax BariTHOCTIi — 4,7 % Bif 3aranbHOI KinbKOCTI
¢heTonariit npotarom Loro nepiogy. CepeaHin rectauiiHiin
TEPMiH exorpadhidHMX NPOSIBIB CUMMNTOMATUYHMX NPOSIBIB
BHYTPILLUHLOYTPOGHOIO iH(iKyBaHHS nnoga CTaHOBMB
19,9 £ 0,5 TxHs BariTHOCTI. CeponoriyHi NokasHuk1 Ma-
TEePUHCHKOI KPOBI aHani3yBarnm Ha TOKCoMasmy, Lutomera-
TOBIPYC, BipyC NPOCTOrO repriecy, KOKCaki Bipyc, NapBoBipyc
B19. Y pesynbrarti oTpumanu cepokoHsepcito o MBI, [Hwi
CKPMWHIHIOBI TECTU Ha iHdbeKLito Bynu HeraTuBHi.

Y 15/33 (45,5 %) iHchikoBaHMX NodiB po3BUHYNach
HB, sy 6yno aiarHoctoBaHo y |l Ta lll TpumecTpax Barit-
HocTi. Bunagkv isonsoBaHoro acumty y NroAa He poarns-
fanu sk nposi HB. 3 Hux y 6/15 (40 %) nnogis, siki Manu
HB i nomepnu, peaynstatu MNP gosenu HasBHicTb [JHK
napBoBipyCy B NepukapaiansHOMy BUNOTI NiCns ayToncil.

YnbTpacoHorpadivyHa kapTvHa SOCNiMKeHHS cepus
6 nomepnux nnogis i3 HB, iHikoBaHWX NapBOBIpyCOM
B19, BkasyBana Ha kapgiomeranito (BiZHOLLUEHHS Kap-
piotopakansHoi ginsHku CTAR 45 %), wo npv3soguno
[0 perypriTavjii KpOBOTOKY B YCiX KrnanaHax i NopyLUeHHs
LUMYHOYKOBOI (DYHKLT cepLst 6e3 CTPYKTYpHUX AedekTiB.
EHpokapn 6yB NOTOBLLEHNIA, MioKapg, rinepexoreHHWNn,
mMaB crnabkuin cepueBuii BUKuL 3/6e3 TpukycniganbHoi
HEA0CTATHOCTI, @ TakoX PO3BUTKY eHAOKapAianbHOro
(hibpoenactoay. Lie Morno ceigunTvi Npo HasiBHICTb iHdek-
LiHOTO MioKkapauTy B pe3ynbraTi BHYTPILLHLOYTPOBHOTO
YPaXeHHs MiokapgianibHUX KMiTUH No4a napBoBipycoM
B19.

ExorpadiyHo Ha paHHiXx eTanax HeiHBa3UBHOI
diarHoctukn HB y Takux nnogis Bu3Havanu 3a3smyan
aHOMarbHWIA CUCTOMIYHWIA KPOBOTIK Y MIBOMY LLITYHOUKY
abo 6iBEHTPUKYNSIPHO, @ TaKOX O3HaKW perypritauii B
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KanbuuHatu B nepvkapai Il 6,0 %
KanbumHatyn B cenesitui Il 6,0 %
KanbuuHaty B nevidui [l 6,0 %
BBP (auamopdcpizm) M 9.0 %
Fpopouedanis M 9,0 %
inepexorenuuit knwkisHvk I 12,1 %
I3onboBana kapgiomeranis [N 12,1 %
Oniroamuios [INNIEEGEGENE 182 %
Tsxka detansHa anemis NN 27,3 %
Batpumka pocty nnoaa I 30,3 %
renatocnneqomeranis NN 36,4 %
Tiaponepvkaps NN 39,4 %
Anacapka N 39,4 %
ligpotopakc NG 45,5 %
Monirigpamuion GG 51,5 %
MnauexTomeranis NG 51,5 %
Acuut I 57,6 %

0% 10% 20% 30% 40% 50% 60% 70%

Puc. 1. XapakTepucTiika Ta YactoTta exorpadiiHix NposiBiB CUMNTOMATMKI NapBOBIPYCHOI iHAeKLii
y nnoga.
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Puc. 2. TicTonoriyHa kapTHa ocepe/kiB 3ananbHoro iHginbTpaTy B MiokapaianbHIX TkaHUHax nnoga
(no3HayeHo CTpinkamm) 3 HeiMyHHOK BOASIHKOMO, iHdikoaHoro napsoipycom B19. 3abapsneHHs
rematokcuniH-eosuHoM. MikpodboTorpadisi, x50.

Puc. 3. TictonorivHa kapTiHa ocepepkiB 3ananbHoro iHinbTpaTy B MiokapaianbHuX TkaHuHax nnoaa
(no3HaueHo CTpinkamm) 3 HeiMyHHOK BOASIHKOH, iHebikoBaHOro napBoBipycom B19. 3abapBneHHs
remarokcuniH-eo3uHoM. Mikpodbotorpadis, x50.
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060X aTpiOBEHTPUKYNSAPHNX KranaHax. 3 NoCUMeHHsM
pO3BUTKY riAponepukapaa Mg Yac CKopoveHb nepen-
cepab BiA3Havanu ynosinbHEeHWI | 3BOPOTHUI KPOBOTIK Y
BEHO3HIN NpoToLj, Lo NosicHIoBanocs po3sutkom CH y
nrofa Ta perypritauieto KpoBi BHacnifoK HeJOCTaTHOCTI
knanasis cepusi. B ycix Bunagkax nepuHatansHux sTpar
nnoau 3 HB manu CCH, o BrHUKana BTOPUHHO, Ha T
MiokapauTy 3/6e3 QA.

AyToncis nomepnux nnogis i3 HB nokasana ®A,
HabpPsIK WKipKW, acuuT, nneBpanbHi Ta kapdianbHi BUNoTy.
Mpn MopchonoriyHOMY JOCRIMKEHHI cepus nnoais, ki
nomepnu Bia CH, BusiBneHo rinepTpodito Ta aunsTauito
NPaBOoro 1 NiBOro LUAYHOUKIB cepList. Y CTiHLi pO3LUMPEHNX
LUMYHOYKIB CEepList BCTAHOBIIEHO BUSIBNEHO BOTHULLIEBI OCE-
penku ¢ibpo3y eHpokapaa. cTonorivHo niaTBEpMKEHO
HasiBHICTb BOTHWLLEBOrO eHAoKapaianbHOro HiXKHOBO-
nokHKcToro ¢ibpo3y eHgokapaa Ta MiokapauTy (puc. 2).

[licTonaTonoris nokasana MacuMBHUIM iHTEPCTMLanb-
HUM | NepuBaCKyNApHWIA NiMPOLMTapHUI 3ananbHNi
KNITUHHUIA IHINBTPAT, SKUA CYNPOBOXKYBABCS AUCTPO-
i4HMMK 3MiHaMW Ta BOTHULL@MU HEKPOBIO3y M’'A30BUX
BOJIOKOH Miokapaa Ta Habpsikom. OcobnmeicTb Mopdho-
NOriYHOrO AOCHIMKEHHS — BUSIBMEHHS CNeLMdiYHNX 30H,
ocepefkiB 3ananbHoro iHgineTpaty [10] Ha Tni Habpsky
MiokapgianbHKUX TKaHUH, Lo XxapaKTepHO Ans iHikyBaH-
Hs napeosipycom B19 (puc. 3).

BusHaummu, Wwo y nnogis i3 MiOKapaUTOM KinbKiCTb
HaKoMM4eHoi piAWHU B Nepukaphi nepeeaxana Hap
KINbKICTIO PigvHM B YePEBHIN NOPOXHMHI, HA BiAMIHY Bif,
nnoais i3 HB, wo BuknukaHa PA. O4eBUAHO, LLIO THKKA
®A BHacnigok MBI npru3BoauTb 40 HAAMIPHOTO NEYiHKO-
BOrO EPUTPONOE3Y, SIKUI BUKINMKAE NOPTabHY rinepTeHsito
nopsiA i3 rinonpoTeiHeMIE0 Ta CNPUYNHSAE BUHUKHEHHS
acumuTy B iHgikoBaHOro nnoga. IMoBipHO, MioKapauT,
BUKnvkaHui MBI, Moxe 3ymoBntoBaTth po3suTtok CH i rig-
pornepvikapaa, a Lie € MPOBICHNKOM HebaxaHnx HaciakiB
ans nnoga. Llev chakT moxe NosiCHIOBATM HECTIPUATIINBUI
nporHo3 Ans nnoga 3 HB i rigponepukapaom, He3Baxa-
1041 Ha cnPoBU BHYTPILLHEOMATKOBOI TpaHCY3ii KpoBi B
Il TpumecTpi (mabn. 2).

Haeoanmo npwviknag sunagky HB y nnoga 3 MBI, konm
HeiHBa3VBHa AjarHoCTVka Marna NoMUIKoBWIA XapakTep 3a
OLHIOBAHHSAM BHYTPILLHBOYTPOBHOrO CTaHy nnoga, Lo
Marno BrMB Ha TaKTUKY BEAEHHS BariTHOCTi Ta HECBOE-
YacCHICTb PO3POMKEHHS.

BaritHa O. Mana KOHTaKT i3 XBOPOIO Ha iH(peKLjiHy
epuTemy OUTUHY JOLLKINBHOTO BIKY Y 22 TUXHI BariTHOCTI.
Ha yeprosomy Y3y 29 TxHiB y 38’a3Ky 3i CTPIMKIM Mig-
BYLLIEHHSIM rpaBigorpamu, Lo MOFII0 CBIAYWTY NPO rocTpe
6aratoeoaas, AiarHoctoBaHa HB y nnopa. Ynsrpa3sykose
JOCNiKeHHA BUKOHamM y 29 Ta 33 TWbkHi BariTHOCTI.
ExorpacpiuHo y nnoaa Bisyanisysanacs kapgiomeranisi 3
AVMNATaLiiHAM PO3LLIMPEHHAM NpaByiX BigAiniB cepus, pe-
rypritauieto y TpukycnigansHoOMy KnanaHi cepus B Noea-
HaHHi 3 renaTto-crneHomerarsieto, acLIMTOM, NOTOBLLEHHSIM
nnaueHTv Ta 6aratoBogaam. O3Haku nepeHaBaHTaXeHHs!
npaBuXx BiAA4iNiB cepus He cnocTepiranu, Ha KnanaHax
cepus BidyanisyBaBcs peTanbHUIM TMN KPOBOTOKY. LLIBuA-
KICTb KPOBOTOKY Y BEHO3Hi NpoToLi Mana TeHAeHLito
[o crabinbHoro npuckopexHst Big 70 cv/c go 120 cwmic.
[JlonnepomeTpuyHi MokasHUKK B apTepii MynoBMHW CBIf-
YUY NPO YMOBIfIbHEHWIA KPOBOTIK. [OKa3HUKM KPOBOTOKY

Maronoris. Tom 16, Ne 1(45), civeHb — kBiTeHb 2019 p.
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Tabnuus 2. CoHorpadpivHi 03HaKk1 Ta JONNEPOMETPUYHI MOKA3HWKM LBUAKOCTI KPOBOTOKY B CEPEAHii MO3KOBiN apTepii (Vs) i BeHO3Hin npoToui B 14
nrogais i3 HeiMyHHO BOASIHKOK BHACNifok napBosipycy B19 nopiBHSHO 3 nokasHWkamu reMornobiHy Ta nepuHaTanbHAMK HacTigkamu

Y3/ aHomanii Tepmin MLLK B CLIA BeHosHa Hb Pesynbrat BariTHocTi
rec'rauu (cmic) nporoka (rln)

AcuuT, aHacapka, ripponepukapg, ekcyaaTuBHUN
NNeBpPUT. NONIriapaMHIoH, NnaLeHTomeranis

AcuuT, aHacapka, nonirigpamHioH 28
AcuuT, aHacapka, nonirigpamHioH 23

linponepukapa, aHacapka, renatocnneHomeraniann 34
aueHToMeranisi, nonirigpamHioH

AcuuT, aHacapka, nonirigpamHioH 28
AcuuT, aHacapka eKcyaaTUBHWUIA NNEBPUT, 25
nnaueHTameranis, nonirigpamHioH

AcuuT, aHacapka, renatocnneHomeranis 21
AcuuT, aHacapka, eKCyaaTBHUIA NNeBpUT 23
AcuuT, aHacapka, rigpotopakc, rigpo nepukapa, 24
nonirigpamHioH

AcuuT, aHacapka 28

AHacapka rigpo nepvkapg, renatocrnneHomeranis, 22
nnaueHTomeranis, nonirigpamHioH

AcuuT, aHacapka 22

AcuuT, aHacapka, rigponepukapa, 25
renaTtocnneHomeranis, nnawueHTomeranis,
nonirigpamHioH

ligponepukapa, ABOBIYHMIA rigpoTopake, acuuT, 31
aHacapka, nnaweHTomeranisi, nonirigpamHioH

AcuuT, aHacapka, nonirigpamHioH 25

Bly remotpaHcdysisi. Momep yepes 2 fobun

Momep yepes 3 rognHu nicns HapoaKeHHs

59,6 PeBepcHuit Bly sarnbenb
76,8 Hopma 62 CamoBinbHa peayKuis B 32 TUXHI
69,0 Hopma 36 Bly remotpaHcdysis. Penykuis
75,0 PeBepcHuii 46 Momep Ha 1 [oby xuTTS

nicns KecapcbKoro po3TuHy B 34TUXKHI
61,0 Hopma 72 CamoBinbHa peayKuis B 32 TUXHI
67,3 Hopma 70 CamoBinbHa peayKuis B 28 TXHIB
64,0 Hopma 70 CamoBinbHa peayKuisi B 26 TUXHIB
78,0 Hopma 34 Bly remotpaHcdysisi. Penykuis
53 PeBepcHuit 64 Bly 3arnbenb
64 Hopwma 72 CamosinbHa peaykuis B 31 TxaeHb
68 PesepcHuit 43 Bly 3arnbenb
76,8 Hopwma 40 Bly remotpaHcdysisi. Penykuis
76,9 PesepcHuii 36
451 PeBepcHuii 76
78 Hopwma 35 Penykuis y 28 TuxHiB nicnst ABOKpaTHOI

B/y remoTpaHcdyaii

B CLIA y 29 TwxHiB BaritHocTi 6ynm Big (Vs) 72 cwm/c,
iHaekc peancteHTHocTi — 0,74, MLLIK'y CLIA ouiHioBanu B
1,26 MoM. Ha 33 TwxHi BariTHOCTI LUBMAKICTb KPOBOTOKY
B CLIA cTaHoBwvna Big 75 cm/C, iHAEKC PE3NCTEHTHOCTI —
0,77, MLWLK B CLIA ouintoBanu sk 1,34 MoM, wBmnakicts
KPOBOTOKY Yy BEHO3Hil npoToui — 0 125 cm/c. Y 34 TuxHi
BariTHOCTI CTaH Noga MoripLUMBCS, BU3HAYEHO peBepc-
HUI KPOBOTIK Yy BEHO3HII MPOTOLIi, apTepii NynoBuHM Ta y
MaTKoBUX apTepisix. Matepi 3anponoHoBaHe TepMiHOBE
[OCTPOKOBE PO3POKEHHS LLUMSXOM KECapChKOro po3Tu-
Hy. PiBeHb remornobiHy HOBOHapOXAEHOrO CBiAYMB Npo
Tskky ®A (Hb 46 r/n). OutHa nomepna Big CCH Ha 2
L0By XnTTS.

06roBopeHHA

AHanisyto4un pesynsTatit JOCHiMKEHHS], BUSHAYMMV BNINB
napsosipycy B19 Ha miokapaianbHi KniTyHu cepus nnoaa;
y 40 % Bunagkis iHikyBaHHs napBoBipycom B19 npuaso-
auTb 0o 3armbeni nnoga. LWeuakuin possutok HB nnoay
Ha hOoHi theTanbHOro MiokapauTy Ta (eTanbHOI aHeMii,
LU0 3a3BMYal HasiBHa y NnoAa, iHikoBaHOro NapBoBi-
pycom B19, npuckoptoe po3BUTOK CepLeBO-CyaUHHOT
HE0CTaTHOCTI, LLIO MaHiheCTye peBEPCHUM KPOBOTOKOM
Y BEHO3HI NpOTOLi Ta perypritawieto y TpukycnigansHomy
knanani. NMomMunKn HeiHBa3UBHOI AiarHOCTUKK TSHKKOT DA
Ha Tni heTanbHOro MiokapauTy MoXyTb ByTh NOB’A3aHi
3 YPaXeHHsIM 110r0 CepLEBMX TKaHWH, a Lie BMIMBaE Ha
cepueBwit BUKMA y Gik NOro 3MEHLLEHHS, NepeLIKoaKa-
041 peakLinHOMy MPUCKOPEHHIO CEpLIEBOrO BUKWAY Ta
BYACHIl HeiHBa3WBHIN giarHOCTULi heTanbHOi aHeMii.
Kpim TOro, nigBuLLEHMIA CEpLEBMIN BUKMA B iH(DIKOBAHOTO
napeoBipycom B19 nnoaa moxe ByTy Takox 3yMOBNEHMUI
TSKKUM MiOKapaUTOM, a 3rooM i CepLieBOto AunsTavjieto,
L0 NpU3BOAUTL O PO3BUTKY Kapaiomeranii [6]. OTxe,
0c0oBNMBO akTyanbHO Hafani BAOCKOHaNBATN HEMPSIMY

Pathologia. Volume 16. No. 1, January — April 2019

HeiHBa3VBHY AiarHOCTUKY CTaHy Nnoga, k1M iHikoBaHUI
napsosipycom B19.

Cnip HaromocuTn Ha KMYoBKX MapameTpax, ki
HeobXiIHO KOHTPOMBATK M Yac yNbTPa3ByKOBOrO
AocnigxeHHs nnoaa, iHikosaHoro napeosipycom B19:
nepukapgianbHWi BUMIT i 4ONNEPOMETPIt0 KPOBOTOKY Y
CLIA, a Takox po3BuTOK Kapaiomerartii Ta 3MiHW KDOBOTOKY
Y BEHO3HIln MPOTOLLi, OCKifIbkM cepLeBa AeKoMMneHcaLis
€ BM3HaYanbHUM PakTopoM, SIKUIA BNNMBAE Ha NepuHa-
TanbHi HACMiAKN NPV BHYTPILLHEOYTPOBHOMY iH(iKyBaHHi
nnoaa napsosipycom B19.

BucHoBKHU

1. Y 45,5 % Bunaakis nig Yac BariTHOCTI BHACMigok
BHYTPILLHLOMATKOBOTO iH(iKyBaHHS napsosipycom B19
posBuBaeTbcs HB nnoga.

2.Y 40 % Bvnagkis 3arnbnux nnogis 3 HB giarHocTy-
10Tb iHGhiKyBaHHS1 Miokapaa napeosipycom B19.

3. AcouijiioBaHy TsKy beTanbHy aHemito Ha Tni
MiokapauTy y nnoga, iHdikoBaHoro napsosipycom B19,
[OBOIi CKIaAHO BCTAHOBWTM HA paHHbOMY eTani 3a 4o-
NMOMOIOI0 HEiHBa3MBHOI AiarHOCTMKM.

4. 3MeHLLEHHS CepLIEBOTO BUKMAY Y NMOZIB 3 deTanb-
HOO aHeMieto, Lo iHgikoBaHi napeoBipycom B19, moxe
OYyTN NOB’'A3aHMIA 3 TSHKKAM MIOKapAUTOM i AunaTauieo
MOPOXHWH CepLs.

5. ®eranbHuit MiokapanT Moxe byt npuumHoro CCH
B iH¢ikoBaHoro napsosipycoM B19 nnoga, ynerpaco-
HorpaciyHO MaHiecTye MacMBHUM nepukapgianbHUM
BUNOTOM i KapZioMerarieto.

6. KapgianbHa gekomneHcauis, Wo ynsTpacoHo-
rpadpiyHO xapaKkTepu3yeTbCst PO3BUTKOM kapdiomeranii
Ta 3MiHaMW KPOBOTOKY Y BEHO3HII NpoToLi, Moxe OyTu
OCHOBHM BU3HaYarbH1M (hakTopoM, sIkIii BKa3ye Ha Tep-
MiHanbHUI CTaH Nnoga, iHgikoBaHoro napeosipycom B19.
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MepcnekTuBM noganbluMX AOCNIAXEHb Mnonsra-

10Tb Yy MOLLIYKY Cy4acHUX METOAIB PaHHbOI HEiHBa3WBHOI
[LiarHOCTVKV BHYTPILIHBOYTPOOHOrO CTaHy nnoja, Lo iH-
dhikoBaHmIn napBoBipycom B19, ans BU3Ha4eHHs! TakTUKu
Be[eHHS BariTHOCTi Ta NPOrHO3yBaHHS HECTIPUSTIINBIX
Hacnigkie ans nnoga.
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Aim. To determine the role of the relationship of immunological disorders with interleukin-6 gene polymorphism in the formation
of HCV-associated mixed cryoglobulinemia.

Materials and methods. The study included 149 patients with chronic hepatitis C. The polymorphism of the IL-6 gene
(rs1800795) was determined by the method of polymerase chain reaction, the quantitative content of IL-6, RF IgM and IgG
by enzyme immunoassay, cryoglobulins by spectrophotometric method. The patients were divided into groups depending on
the polymorphism of the IL-6 gene and the presence of mixed cryoglobulinemia.

Results. The frequency of formation of HCV-associated mixed cryoglobulinemia depended on the polymorphism of the IL-6 gene.
In patients with chronic hepatitis C with mixed cryoglobulinemia, the frequency of registration of the CC genotype of the IL-6 gene
was lower than in patients without mixed cryoglobulinemia, namely, in 9.7 % versus 28.6 % of patients. The presence of the G-allele,
namely the CG/GG genotypes of the IL-6 gene polymorphism, was more often detected in patients with mixed cryoglobulinemia,
namely, in 90.3 % of patients against 71.4 % of patients without signs of mixed cryoglobulinemia (x?= 8.94, P = 0.003).

In the presence of G-allele, the quantitative content of IL-6 in the serum of the general group of patients with CHC was higher
than in healthy people (P < 0.01), and in the presence of the genotype, the CC did not differ from the control group (P > 0.05).
The highest levels of IL-6 were recorded in patients with HCV-associated mixed cryoglobulinemia who had the G-allele. The
content of IL-6 in the blood serum of these patients exceeded the indicators of both healthy people (P < 0.001) and the results
of patients without mixed cryoglobulinemia (P < 0.01). In patients with chronic hepatitis C with mixed cryoglobulinemia, even
in the presence of the CC genotype, the content of IL-6 in serum was higher both in comparison with healthy (P < 0.01) and
in comparison with patients without signs of this extrahepatic manifestation (P < 0.01).

In patients with chronic hepatitis C with mixed cryoglobulinemia, the presence of CG/GG genotypes was associated not only
with the highest serum IL-6 content, but also with the presence of more pronounced autoimmune disorders due to a higher
content of RF IgM (P = 0.04) and mixed cryoglobulins (P = 0.03) in serum, in comparison with patients who had the CC
genotype. Moreover, the presence of more pronounced immune disorders in patients with HCV-associated mixed cryoglobu-
linemia in the presence of CG/GG genotypes was accompanied by more frequent manifestation of severe general weakness
(P =0.003), arthralgia (P = 0.02) and the formation of Meltzer’s triad.

Conclusion. The frequency of detection of the G-allele, namely the CG/GG genotypes of the IL-6 gene polymorphism, is the highest
in patients with HCV-associated mixed cryoglobulinemia (90.3 %). The presence of CG/GG genotypes in patients with chronic
hepatitis C with mixed cryoglobulinemia contributes to more pronounced immunological disorders due to the highest content of IL-6,
mixed cryoglobulins, and RF IgM in serum, which causes the manifestation of the clinical symptoms of this hepatic manifestation.

B3a€mo03B’A3KH iMyHOAOFYHUX NOpPYLUEHbD i3 NOAIMOP}I3MOM reHa iHTepAeHKiHY-6
Ta iXHA poAb Y dopmyBaHHi HCV-acouinoBaHoi 3milmaHoi KpiornobyaiHemii

K. B. KanaluHuk, 1. 10. Psa6okoHb, O. B. Pa6okoHb

MeTa po60TH — BU3HAUNTW POFb B3AEMO3B'AI3KiB iMYHOMOMYHMX NOPYLUEHD i3 MONIMOPI3MOM reHa iHTepnelikiHy-6 y dopmy-
BaHHi HCV-acouiioBaHoi 3milLaHoi kpiornobyniHemii.

Matepianu Ta MmeToau. ¥ gocnimkeHHs 3anyumnu 149 naieHTis i3 xpoHiyHum renatutom C (XIC). BusHaumnu nonimopdiam
reHa IJ1-6 (rs1800795) meTogom nonimepasHoi NaHLoroBoi peakuii, kinbkicHui BmicT 11-6, RFIgM ta IgG meTogom imyHodep-
MEHTHOrO aHanisy Ta 3MillaHux KpiornobyniHiB cnekTpodoTOMETPUYHMM METOAOM. [auieHTiB noginunu Ha rpynu 3anexHo
BiZ, nonimopdiamy rexa IJ1-6 i HasiBHOCTI 3miLLaHoi kpiornobyniHemii.

Pesynkratu. BctaHoBunu, Wo vactota ghopmyBaHHs HCV-acouinoBaHoi 3milaHoi kpiornobyniHemii 3anexana sig nonimop-
dpiamy rena I1-6. Y xBopwx Ha XI'C 3i 3miLLaHoto kpiornobyniHemieto YacTtoTa peectpauii reHoTtuny CC reHa I/1-6 6yna meHLuoto,
HXX y nauieHTis 6e3 amilaHoi kpiornobyniHemii —y 9,7 % npoTu 28,6 % xeopux. HasBHicTb G-anens, a came reHotunis CG/
GG nonimopdiamy reHa IJ1-6, YacTille BU3Ha4anm y XBopux 3i amiLLaHoto kpiornobyniHemieto —y 90,3 % npotu 71,4 % xBopux
6e3 03HaK 3miLuaHoi kpiornobyniHemii (x2= 8,94, p = 0,003).

3a HasiBHOCTi G-anens KinbkicHUI BMICT IM1-6 y cupoBaTLi KpoBi 3aranbHoi rpynu naieHTiB i3 XI'C ByB BULLMM, HiX Y 300pOBUX
ocib (p < 0,01), a 3a HaaBHocTi reHoTuny CC He Bigpi3HsaBCA Big NokasHWka ocib koHTponbHoi rpynu (p > 0,05). Haneuwywmi
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piBeHb BMicTY I/1-6 3adpikcyBanu B nauiexTis i3 HCV-acouiioBaHo 3MilLaHoto kpiornobyniHemieto, siki Mann G-anens. Bmict
INN-6 y cupoBaTLi KpOBI LiX XBOPUX NEPEBULLYBAB NOKa3HWKK ik 30opoBux ocib (p < 0,001), Tak i nauieHTiB 6e3 amiaHol
kpiorno6yniHemii (p < 0,01). ¥ xBopux Ha XI'C 3i 3miLLaHoto kpiornobyniHemieto HaBiTb 3a HasiBHOCTI CC-reHoTuny BmicT IJ1-6 y
CMpoBaTLL KpoBi ByB BULLMM MOPIBHSHO 3i 3opoBuMM (p < 0,01) i xBopUMM BE3 03HaK LibOrO No3aneviHkosoro nposisy (p < 0,01).

Y xBopux Ha XI'C 3i 3amiLLaHoto kpiornobyniHemieto HasBHiCTb reHoTuniB CG/GG acouitoBanacs He Tifbky 3 HaWBULLIMM BMICTOM
I11-6 y cupoBaTLi KpOBI, ane i 3 BUPaXXEHILLMMU aBTOIMYHHUMY MOPYLLEHHSMM BHACcNigok Buworo BmicTy RF IgM (p = 0,04)
Ta 3milwaHux kpiornobyniHis (p = 0,03) y cupoBaTLi KpoBi NOPIBHAHO 3 nauieHTamu, ski Manu reHotun CC. BinbL BUupaxeHi
iMyHHI nopyLueHHs y xBopux i3 HCV-acouiioBaHoo 3milLaHot KpiornobyniHemieto 3a HasiBHocTi reHoTunie CG/GG cynposo-
[KyBarnmes 4acTillor MaHidhecTalieto BUpaeHoi 3aranbHoi cnabkocTi (p = 0,003), aptpanrii (p = 0,02) Ta hopMyBaHHAM
Tpiagn MeneTuepa.

BucHoBku. Yactorta BusBneHHs G-anens — reHotunis CG/GG nonimopdiamy rena I1-6 — € HanBuLLoto y xBopux i3 HCV-aco-
LiiioBaHoo 3miLLaHoto kpiornobyniHemieto (90,3 %). HassHicTb y xBopux Ha XI'C 3i amiLuaHoto kpiornobyniHemieto reHoTunis
CGI/GG acoujiioBaHa 3 BUPXEHILMMM iMYHOMOTYHUMM NOPYLLEHHSIMU BHACTIAOK HaWBWLLOro BMICTY IJ1-6, amiliaHux kpio-
rno6ynitie, RF IgM y cupoBaTLi KpoBi, LLIO 3yMOBIIOe MaHidhecTaLlito KNiHIYHOT CUMNTOMATUKK LibOro N03aneYiHKOBOTO NPOSiBY.

B3aumocBs3u noAMMopdu3Ma reHa MHTePAEHKUHA-6 ¢ UMMYHOAOTMYECKUMU
HapyLIeHWAMM U UX POAb B Pa3BUTHU CMELLAHHOW KPUOTAOOYAUHEMUU
y 60AbHBIX XpOHUUECKUM renatutom C

K. B. KanaluHuk, HO. H0. Pa6okoHb, E. B. Pa6okoHb

Lienb pa6oThl — onpeaenuTb porb B3aMMOCBS3/ MIMMYHOMNOMYECKUX HAPYLLEHWIA C MONMMOPHU3MOM reHa MHTEPrenkHa-6
B (hopmmpoBannn HCV-accoumnmpoBaHHON CMELLaHHOM KpUornobynmHeMnm.

MaTtepuans! u metoabl. B uccnegosanue Bknounnm 149 naumeHToB ¢ XxpoHudeckum renatutom C (XIC). OnpepeneH no-
numopduam reHa UIT-6 (rs1800795) meTogom nonvmepasHom LEMHON peakLmm, KonndecteeHHoe copepxanue Wi-6, RFIgM
1 IgG mMeTonoM MMMyHOEPMEHTHOTO aHanm3a, a Takke KpUornobynuHbI CEKTPOOTOMETPUYECKM METOAOM. [NaLMeHTbI
pasgeneHbl Ha rpynmbl B 3aBMCUMOCTM OT nonnmopdmama reHa UI-6 1 Hannums cmeLlaHHoNM KpuornobynuHemum.

Pesynkrartbl. YCTaHOBNEHO, 4TO YacToTa hopmupoBaHus HCV-accoummpoBaHHO CMeLLIaHHON KpUornobynuHemMum 3asucena
ot nonumopduama reHa UJ-6. Y 6onbHbix XIC co cMellaHHomn kpuornobynuHemuen Yyactota peructpaumm reHotuna CC
reHa WJ1-6 Bbina Hike, YeM y naumeHToB 6e3 cmeLlaHHow KpuornobynnHemu —y 9,7 % npotus 28,6 % GonbHbIX. Hanuuve
G-annenu, a umeHHo reHotunos CG/GG nonumopduama reHa MM-6 yalle yctaHoBneHo y BOoMbHbIX CO CMELLAaHHOM Kpro-
rno6ynuHemuent —y 90,3 % npotus 71,4 % GonbHbix 6€3 NPU3HAKOB cMeLLaHHOM kpuornobynuHemu (x2= 8,94, p = 0,003).

Mpu Hannumm G-annenu konuyecTBeHHoe copepxanue UJ1-6 B cbiBopoTke kpoBM 06LLer rpynnbl 60nbHbIX XIC 6bIno BhiLLe,
YyeM y 30opoBbix nogert (p < 0,01), a npu Hanuuum reHotuna CC He oTnMYancs oT nokasaTtenew NuL KOHTPOMbHOM rpynmbl
(p > 0,05). Camblin BbicOKwiA ypoBeHb copepxanus UIT-6 3achukenposaH y naumenToB ¢ HCV-accoummpoBaHHOW CMeLLaHHON
kpuornobynuHemuen, y kotopbix 6bina G-annens. Coaepxanue UJ1-6 B CbIBOPOTKE KPOBM 3TUX GOMbHBIX MPeBbILLan noka-
3aTenu Kak 30opoBbix noaen (p < 0,001), Tak u nauneHToB 6e3 cmeLLaHHo kpruornobynuHemim (p < 0,01). Y BonbHbix XI'C
CO CMeLLaHHoW KprornobynuHemmen faxe npu Hanuumm CC-reHotvna cogepkaHue UI1-6 B CbIBOPOTKe KpoBW BbINo BbILLE B
CpaBHeHUM 1 €o 300poBbIMM (p < 0,01), 1 BonbHLIMK 6€3 NPU3HAKOB 3TOTO BHENEYEHOUHOro nposieneHus (p < 0,01).

Y 6onbHbIx XI'C co cMeLaHHoi kprornobynuHemmeit Hanuymne reHotunos CG/GG accoummpoBarnoch He TOMbKO C CaMbIM
BbICOKUM copepxaHuem WMT-6 B CbIBOPOTKE KPOBU, HO U C HanMnumMeM Bornee BbIpaKEHHBIX ayTOUMMYHHbBIX HapyLLEHWA 3a
cyet 6onee Bbicokoro cogepkanns RF IgM (p = 0,04) n cmelwanHbix kpuornobynuHos (p = 0,03) B CbIBOPOTKE KPOBW B
CpaBHEHWM C NaumeHTamu, kotopble umeny reHotun CC. Hanuure 6onee BbipaXeHHbIX UMMYHHBIX HapyLLEHWUI Y 60MbHbIX C
HCV-accouumpoBaHHO CMeLLaHHOM KpuornobynuHemueii npy Hanuyum reHotunos CG/GG conposoxaanock bonee yactoi
MaHuecTaLmen BblpaxeHHomn obLueit cnabocty (p = 0,003), aptpanruii (p = 0,02) n hopmmpoBaHuem Tpuagel Menbuepa.

BbiBogbl. YacTota yctaHoBneHns G-annenu, a MeHHo reHotunoB CG/GG nonumopdmama reHa UI1-6, camas Bbicokas y
6onbHbIx ¢ HCV-accoummnpoBaHHOM cmellanHoi kpuornobynuHemuen (90,3 %). Hanuuve y 6onbHbix XI'C co cmeluanHom
kprornobynuHemuen reHotunos CG/GG cnocobeTayeT 6onee BoipaXeHHbIM MMMYHOINOTUYECKVM HapYLLEHUSIM 3@ CHET CamMoro
BbICOKOrO cogepxanus UI-6, cMeLanHbIx kprornobynuHos, RF IgM B cbiBOpOTKe KpoBW, 4TO 00YCNOBNMBAET MaHUhecTaLmo
KIUHUYECKON CUMMTOMATUKM 3TOMO HENEYEHOYHOIO MPOSIBMEHUS.

A distinctive feature of chronic hepatitis C (CHC) is
the high incidence of mixed cryoglobulinemia, which
increases the risk of mortality [1,2]. The presence of
mixed cryoglobulins in the blood is registered in almost
70 % of patients with CHC, but clinical manifestations
develop only in every tenth patient [3]. It is known that
the typical clinical triad of cryoglobulinemic syndrome
is skin purpura, the general weakness of a significant
degree of severity, joint pain (Meltzer's triad). Also, in
some patients, due to this syndrome, there is damage of
the kidneys, sometimes the lungs, which causes difficul-
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ties not only in diagnosis but also in the treatment of these
patients [4,5].

In the literature, in recent years, a significant number
of studies have been conducted on the role of various
cytokines in the course of CHC [6,7]. It is well known that
the main importance in the development of HCV-associ-
ated mixed cryoglobulinemia is the tropism of the virus to
B-lymphocytes, which leads to the formation of autoim-
mune disorders, namely, to the increase in production of
autoantibodies and mixed cryoglobulins [8,9]. Taking into
account the role of autoimmune disorders in the deve-
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lopment of mixed cryoglobulinemia, attention is drawn to
the role of interleukin-6 (IL-6) in the course of CHC. IL-6 is
amultifunctional cytokine that contributes to the regulation
of the immune system, hemopoesis and oncogenesis [10],
and also affects the differentiation of B-lymphocytes into
plasma cells [11,12]. Several studies have demonstrated
the role of this cytokine in such pathological conditions
as arterial hypertension [13], rheumatoid arthritis [14],
hepatocellular carcinoma [15]. There are isolated studies
to determine the role of IL-6 in the progression of liver
fibrosis in patients with CHC [16].

When studying the immunopathogenesis of disea-
ses, it is relevant to determine the quantitative content of
some cytokines in conjunction with the polymorphism of
the genes that they encode, because the polymorphism of
the cytokines genes affects not only the natural course of
the disease, but also the effectiveness of treatment [17].
Thus, the study [18] demonstrates the dependence of
IL-6 products on the polymorphism of the encoding gene
in patients with rheumatologic pathology. However, in
literature available to us, no work was found on the role of
the level of IL-6 in blood, depending on the polymorphism
of the encoding gene in the development of HCV-associ-
ated mixed cryoglobulinemia.

Aim
To determine the role of the relationship of immunolo-

gical disorders with interleukin-6 gene polymorphism in
the formation of HCV-associated mixed cryoglobulinemia.

Materials and methods

The study was attended by 149 patients with CHC.
The age of the patients was from 24 to 73 years. All
the patients were examined in the communal institution
“Zaporizhzhia Regional Clinical Infectious Disease Hos-
pital” of the Zaporizhzhia Regional Council. Men were 98,
women — 51. Duration of illness since the confirmation
of etiology was 4.0 [1.0; 8.0] years. Most of the patients
were infected with 1 genotype (101 —67.8 %) or 3 geno-
type of HCV (45-30.2 %), 2 patients of them had infection
with genotype 2, and one patient had simultaneous
infection with 2 and 3 genotypes of the virus. Viral load
was high (>400.000 IU/ml) in 95 patients and accordingly
was low in 54 patients. The degree of liver fibrosis was
determined by FibroTest (64 patients) and elastography
(in 82 patients), liver biopsy was performed in 3 patients.
In 87 (58.4 %) patients with CHC, the initial stages of
liver fibrosis F 0-2 were diagnosed, and severe F 3-4
liver fibrosis was detected in 62 (41.6 %) patients. The
normal level of ALT activity was observed in 24 (16.1 %),
every third patient had minimal activity (55 — 36.9 %),
one in five patients moderate (29 — 19.5 %), one in four
patients high (41— 27.5 %) activity of necroinflammatory
process in the liver.

DNA isolation and determination of polymorphism of
the IL-6 gene (rs1800795) was performed using real-time
polymerase chain reaction on the CFX-96 Touch product
detection system (BIO-RAD, USA) using NP-512-100
kits (RU). The spectrophotometric method determines
the concentration of mixed cryoglobulins in serum.
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The immune enzyme method in blood serum tested
the concentration of IL-6 (Human IL-6 High Sensivity
ELISABMS213HS, Invitrogen, Austria), RF IgM and IgG
(AESKULISARf-AGM No. 3116, AESKU, Germany) using
the Sirio-S microplate reader (Seac, Italy). The control
group consisted of 20 healthy individuals. When tested for
viral hepatitis markers, they had negative results, the age
of these individuals and the sex ratio was not statistically
different from those included in the study patients. The
research was conducted in the Training Medical Labora-
tory Center of the Zaporizhzhia State Medical University
(headed by Professor A.V. Abramov).

For the analysis of data, 149 patients with CHC were
divided into groups depending on the polymorphism of
the IL-6 gene: the CC genotype (25 patients) and geno-
types CG/GG (124 patients); depending on the presence
of mixed cryoglobulinemia: patients with mixed cryoglob-
ulinemia (93) and patients without this extrahepatic mani-
festation (56). In addition, 93 CHC patients with mixed
cryoglobulinemia were divided into groups depending on
the polymorphism of the IL-6 gene: the CC genotype (9
patients) and genotypes CG/GG (84 patients).

Statistical processing of the material was carried out
using the software Excel (Microsoft, USA) and Statistica for
Windows 13 (StatSoft Inc., JPZ8041382130ARCN10-J).
In order to assess the validity of the differences between
the quantitative features in the independent groups,
the Mann-Whitney criterion was used, and the quality
method x? was used between qualitative features. Spear-
man correlation was used to detect relationships between
quantitative features, while Kendall's correlation — be-
tween quantitative and ordinal values.

Results

As a result of the studies, it was found that the incidence
of HCV-associated mixed cryoglobulinemia depended on
the polymorphism of the IL-6 gene. In patients with CHC
with mixed cryoglobulinemia, the incidence of genotype
CC registration of the IL-6 gene was lower than in patients
without mixed cryoglobulinemia, namely 9.7 % (9 out of
93) versus 28.6 % (16 out of 56) patients. The presence of
the G allele, namely the genotypes CG/GG polymorphism
of the IL-6 gene, was more often identified in patients with
mixed cryoglobulinemia, namely in 90.3 % (84 out of 93)
patients versus 71.4 % (40 out of 56) patients without
signs of mixed cryoglobulinemia (x? = 8.94, P = 0.003).

An analysis of the relationships between the quanti-
tative content of IL-6 in serum and the polymorphism of
the gene encoding it has shown that, in the presence of
G-allele, the content of IL-6 in the blood serum of the ge-
neral group of patients with CHC exceeded the same
rate in healthy subjects (P < 0.01). It should be noted
that in patients with CHC with genotype CC, the quanti-
tative content of IL-6 in serum did not have statistically
significant differences from the index of healthy people
(P>0.05) (Table 1).

The highest level of quantitative content of IL-6
was observed in patients with HCV-associated mixed
cryoglobulinemia who had G-alleles, in particular,
patients with CG/GG genotypes. The level of IL-6
in the blood serum of these patients exceeded both
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Table 1. The content of IL-6 in the blood of patients with CHC, depending on the polymorphism of the gene that it codes, and the presence of mixed
cryoglobulinemia, Me (Q,; Q,)

Healthy people (n = 20) Patients with CHC (n = 149) Patients with CHC (n = 149)
with mixed cryoglobulinemia without mixed cryoglobulinemia
(n=93) (n =56)

Genotype CC 0.08 [0.08; 0.14] 0.22 [0.09; 0.28] 0.3[0.26; 0.32].. 0.10 [0.08; 0.2]

Genotype CG 0.60 [0.22; 0.76] 0.62[0.20; 1.02] 052 [0.24; 0.64]
Genotype GG 0,31[0.24; 0.67] 0.64 [0.26; 0.94]".. 0,24 [0.22; 0.30]
Genotypes CGIGG 0.50 [0.24; 0.74] 0.63 [0.23; 0.96]... 0.26 [0.24; 0.54]

*: the difference is significant compared with healthy people (P < 0.001); **: the difference is significant compared to patients without mixed cryoglobulinemia (P < 0.01).

Table 2. Comparison of indicators of autoimmune disorders and the frequency of HCV-associated mixed cryoglobulinemia clinical manifestations,

depending on the IL-6 gene polymorphism
Patients with CHC with mixed cryoglobulinemia (n = 93)

Indicator, units of measure Healthy people (n = 20)
Genotype CC (n=9) Genotypes CG/GG (n = 84)

Laboratory indices of autoimmune disorders

Mixed cryoglobulins, optical units less than 2.2 2.42 [2.36; 2.54] 2.66 [2.39; 3.13]**
RF IgM, IU/ml 1.43[0.54; 2.13] 5.10[1.75; 10,00* 10.47 [5.10; 17.49]***
RF IgG, IU/ml 1.23[0.10; 2.31] 5.74 [4.26; 10.20]* 7.27 [4.90; 8.84] *

Clinical manifestations of mixed cryoglobulinemia
The general weakness, %
Arthralgia, %

22.2% (213 9) 71.4 % (60 i3 84)**

22.2% (2i39)

Hemorrhagic vasculitis, %

Meltzer’s triad, %

15.5% (133 84

( )
63.1 % (53 ia 84)*
( )
15.5 % (13 i3 84)

*: the difference is significant compared with healthy people (P < 0.01); **: the difference is significant compared with patients with CC genotype (P < 0.05).
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indicators of healthy subjects (P < 0.001) and those of
patients without mixed cryoglobulinemia (P < 0.01). In
patients with CHC with mixed cryoglobulinemia, even
in the presence of the CC genotype, there was an
increase in the content of IL-6 in serum as compared
to healthy people (P < 0.01) and in comparison with
patients without signs of this extrahepatic manifestation
(P < 0.01). In the absence of HCV-associated mixed
cryoglobulinemia and the presence of the CC genotype,
the content of IL-6 in serum is the same as in healthy
people (P > 0,05) (Table 1).

To find out the role of IL-6 gene polymorphism in
the progression of HCV-associated mixed cryoglobu-
linemia, we have analyzed laboratory parameters that
characterize autoimmune disorders and the frequency
of development of clinical manifestations of this extrahe-
patic symptom in 93 patients with HCV-associated mixed
cryoglobulinemia, depending on the detected genotype
IL-6 gene polymorphism. The analysis made it possible
to note that in patients with mixed cryoglobulinemia,
the presence of CG/GG genotypes was associated not
only with the highest quantitative content of IL-6 in serum
but also with more pronounced autoimmune disorders due
to higher RF IgM quantitative content (P = 0.04) and a
higher content of mixed cryoglobulins (P =0.03) in serum,
compared to patients who had the genotype CC. In addi-
tion, the presence of more pronounced immune disorders
in patients with CHC with mixed cryoglobulinemia, in
the presence of CG/GG genotypes, is associated with a
more frequent manifestation of the clinical features of this
extrahepatic signs than in patients with the genotype CC.
The most commonly reported symptoms were weakness
(x?=8.86, P =0.003), arthralgia (x?= 5.62, P =0.02), and
appearance of cryoglobulinemic vasculitis with the forma-
tion of Meltzer’s triad was only observed in patients with
genotypes CG/GG (Table 2).
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The role of IL-6 gene polymorphism in the develop-
ment of immune disorders and the formation of mixed
cryoglobulinemia in patients with CHC also confirmed
the association between the presence of certain IL-6
polymorphism with a quantitative content in the serum of
RF IgM (1= 0.27, P = 0.007). IL-6 gene polymorphism,
namely the CG/GG genotypes, promotes higher levels of
IL-6 in serum. According to the results of the Spearman
correlation, a correlation was found between the content of
IL-6 and RF IgM (r=10.33, P =0.03), between the content
of mixed cryoglobulins and RF IgM (r = 0.37, P = 0.009).

Discussion

The data of modern literature on the cytokine genes
polymorphism show a certain pathogenetic role of these
parameters in the formation of CHC course variants. For
example, the role of the T-like receptor 4 polymorphism in
the chronicity of HCV infection and its subsequent prog-
ress is proved [19]. In our study, we found the relationship
between the presence of the G-allele, namely the geno-
types of the CG/GG IL-6 gene polymorphism. In this case,
the genotype is observed by an increase in the quantitative
content of mixed cryoglobulins in the serum of blood with
the formation of HCV-associated mixed cryoglobulinemia
and the appearance of relevant clinical signs. This allows
us to consider the IL-6 gene polymorphism as a genetically
determined risk factor for the development and progression
of this extrahepatic manifestation in patients with CHC. In
the available literature we did not find scientific research
on the role of IL-6 gene polymorphism in the development
of HCV-associated mixed cryoglobulinemia, but we found
work that proves the role of IL-6 in the development and
progression of rheumatologic diseases [20] and joint
damage in CHC [21].
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In patients with non-rheumatic diseases in the blood,
RF can be detected, but CHC also is characterized
by rather high percentage of patients with positive RF
[22]. This is due to the fact that surface antigens of
HCV interact with B-lymphocyte receptors and reduce
the threshold for their activation, which leads to suppres-
sion of apoptosis. This causes the formation of somatic
hypermutation of B-lymphocytes and increased produc-
tion of both mixed cryoglobulins and RF [8,9,22]. The
frequency of RF detection, according to various studies
[23,24] in patients with CHC ranges from 40 % to 76%.
According to the results of our study in patients with CHC
with mixed cryoglobulinemia the presence of genotypes
CG/GG leads to more severe immunological disorders
due to the highest content of IL-6, mixed cryoglobulins,
RF IgM in serum, which causes the manifestation of
clinical signs of this extrahepatic manifestation. Literature
data [25] suggest that the increased concentration of RF
is more often found in patients with arthralgia and CHC
than in patients only with the presence of hepatitis. At
the same time, high blood levels of RF remain even after
elimination of HCV [26].

In modern studies of immunopathogenesis of rheu-
matologic diseases considerable attention is paid to
proinflammatory cytokines, including IL-6 [27]. IL-6 gene
polymorphism in the position of 174 C/G (rs1800795)
has been studied in patients with different rheumatologic
pathologies. The study [28] has shown that patients with
rheumatoid arthritis with the genotype CG have a higher
degree of bone marrow deficiency, and the presence of
the CC-genotype is associated with an early manifestation
of the disease [29,30]. According to the results of our study
in patients with HCV-associated mixed cryoglobulinemia
and the presence of CG/GG genotypes, the highest
levels of IL-6 in serum were observed and they most
often have clinical signs of manifestation of autoimmune
lesions. Also, the literature suggests that high levels of
IL-6 in the blood are associated with greater activity of
rheumatologic pathology [31].

Conclusion

1. IL-6 gene polymorphism influences the formation
of mixed cryoglobulinemia in patients with CHC. The
detection frequency of the G-allele, namely the CG/GG
genotypes of IL-6 gene polymorphism, is the highest in
patients with HCV-associated mixed cryoglobulinemia
(90.3 %).

2. In patients with HCV-associated mixed cryoglobu-
linemia, who have CG/GG genotypes, the highest quan-
titative content of IL-6 in serum is determined, which is
higher than healthy people (P < 0.001), and the rates of
patients without mixed cryoglobulinemia (P < 0.01).

3. The presence of CG/GG in patients with CHC
with mixed cryoglobulinemia is associated with more
pronounced immunological disorders due to the high
content of IL-6, mixed cryoglobulins, RF IgM in serum,
which causes the manifestation of clinical signs of
HCV-associated mixed cryoglobulinemia.

4. In patients with CHC it is expedient to determine
the IL-6 gene polymorphism to solve the problem of
the appointment of specific therapy in the first place.
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Prospects for further research. Taking into account
the data obtained, it is expedient to continue the research
on the role of IL-6 gene polymorphism in relation to its
quantitative content in predicting the effectiveness of
various antiviral regimens in patients with HCV-associated
mixed cryoglobulinemia.
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The aim of the research was to determine clinical and genetic predictors and to create a prognostic model for the rapid
hepatic fibrosis progression in men with chronic hepatitis C.

Materials and methods. A cross-sectional study which included 111 male patients with chronic hepatitis C was conducted.
The patient examination program included: assessment of complaints and anamnestic data, physical examination, complete
blood count, biochemical test, the stages of hepatic fibrosis according to METAVIR and genetic studies (detecting carriers
alleles 11GIn or 11Leu of TLR7 gene in the genome of the examined men).

Results. It was determined that informative predictors of rapid hepatic fibrosis progression in men with chronic hepatitis C are:
ethanol use in a dose of more than 40 g/day (OR =2.40, P = 0.042), presence of chronic cholecystitis in past history (OR =2.94,
P =0.013), ALT level above 3 upper limit of normal (OR = 2.49, P = 0.031), the levels of AST, GGT exceeding upper limit of
normal (OR =6.94, P <0.001 and OR =4.02, P = 0.001 respectively), hyperbilirubinemia (OR = 3.13, P = 0.010) and carrier
state of allele 11GIn of TLR7 gene in the genome (OR = 3.62, P = 0.036). In order to optimize the prognosis of rapid hepatic
fibrosis progression in men with chronic hepatitis C a model that demonstrated statistical significance (x* = 44.73, P < 0.001)
and high operational characteristics (sensitivity — 76.8 %, specificity — 74.5 %, the total number of correct predictions — 75.7 %,
AUC of the ROC-curve — 0.828), which indicates the feasibility of its practical use, was proposed.

Conclusions. An effective clinical and genetic prognostic model has been created and allows us to predict the probability
of rapid hepatic fibrosis progression in men with chronic hepatitis C with high accuracy and to form a group of patients who
need high priority antiviral therapy.

MporHocTMuHa MoAeAb LLBUAKOTO NporpecyBaHHA ¢pibpo3y neviHku
B YOAOBIKIB i3 XpoHiYHUM renatutom C

T. I. KoBanb, A. M. CusoBa, I. M. AybuHcbka, H. O. MpuiimeHko, C. C. PyaeHko

MeTa po60TH — BU3HAYMTM KITIHIKO-TEHETUYHI NPEaUKTOPU Ta Ha iXHill OCHOBI CTBOPUTM MPOrHOCTUYHY MOZAEMb LUBWUAKOMO
nporpecyBaHHs ibpo3y NeviHky B HYOMOBIKIB i3 XpOHIYHMM renatutom C.

Marepianu Ta meToau. 34iNCHUNM KPOC-CeKLiHe AOCImpXEeHHS, B sike 3anyyunnu 111 nauieHTiB YomnoBivoi CTaTi 3 XPOHIYHUM
renatutom C. [Mporpama obcTexeHHst nepeadadana ouiHBaHHSA ckapr Ta aHAMHECTUYHUX JaHuX, isvkanbHUiA orns, 3a-
ranbHOKMIHIYHE [OCTIKEHHS NepudepUYHOT KPOBI, BU3HaYEHHS BIOXiMIYHUX MOKa3HYIKIB CYPOBATKY KPOBI, LLIO XapaKTepn3yHoTh
hyHKLIIOHaNbHWIA CTaH NeviHkK, cTaaii hibposy nevitkv 3a METAVIR i reHeTUYHi BOCTIMKEHHS (BUSIBNIEHHS HOCINCTBA B reHOMi
obcTexennx yonosikis anenie 11GIn a6o 11Leu reHa TLR7).

PesynkraTtu. IHpopMaTUBHUMM NPeaMKTOpPaMM LLBMAKOIO NPOrpecyBaHHs hibpo3y NeviHKM B HOMOBIKIB i3 XPOHIYHUM renati-
Tom C € BxvBaHHS eTaHony B o3i noHag 40 r/noby (OR = 2,40; p = 0,042), HasiBHICTb XPOHIYHOMO XOMNELMCTUTY B aHaMHE3I
(OR =2,94; p = 0,013), nokasHuk AT Buwmi 3a 3 BepxHi mexi Hopmu (OR = 2,49; p = 0,031), nokasnuku ACT i ITTI, wo
nepeBULLYHOTb BEpXHIO Mexy Hopmm (OR =6,94; p < 0,001 Ta OR =4,02; p = 0,001 BignosiaHo), rinepbinipybiHemis (OR = 3,13;
p=0,010)i HocircTBo B reHomi anens 11GIn TLR7 (OR = 3,62; p = 0,036). Ans onTvmizaLii nporHo3y LUBMAKOMO NPOrpecyBaHHs
¢hibpo3y neviHkM B HOMOBIKIB i3 XpOHiIYHWUM renaTtutom C 3anponoHoBaHa MOAEenb, KOTpa MPOAEMOHCTPYBara CTaTUCTUYHY 3Ha-
YyLwicTb (X2 = 44,73; p < 0,001) i BUCOKi OnepaLiiiiHi xapakTeprucTukm (YyTnuBicTb — 76,8 %, cneundivHicTs — 74,5 %, 3aranbHa
KinbKiCTb KOPEKTHWX NporHosie — 75,7 %, AUC ROC-kpueoi — 0,828), Lo BKasye Ha AOLINbHICTb ii PaKTUYHOTO 3aCTOCYBaHHS.

BucHoBku. CTBOpWIN €heKTUBHY KIiHIKO-reHETUYHY NPOrHOCTUYHY MOAENb, L0 Aaro 3MOry 3 BCOKOK TOYHICTHO MPOrHO-
3yBaTK BipOriZHICTb LLBMAKOTO NporpecyBaHHs ¢hibpo3y nediHk1 B YOMOBIKIB i3 XpoHiYHMM renatutom C i cdopmysatu rpyny
nauieHTiB, siki NOTPebyH0Tb NEpLIOYEProBOrO NPU3HAYEHHs NPOTUBIPYCHOT Tepanii.

MporHocTHueckas MoAEAb GbICTPOro nporpeccupoBaHna Gubpo3a neyeHu
Y MY)X4YUH C XPOHMUECKUM renatutom C

T. U. KoBanb, A. M. CusoBa, I. M. AybuHckas, H. O. MpuiimeHko, C. C. PyaeHko

Lienb paboTkl — onpenenuTb KNMHUKO-FeHETUYECKUE NPEaUKTOPbI U Ha UX OCHOBE CO3aTb MPOrHOCTUYECKYID MOAENb Obl-
CTPOro NporpeccupoBaHmst prbpo3a NEYEHN Y MyXUMUH C XPOHUYECKM renatutom C.
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Marepuanel u metoabl. [poBeJeHO KPOCC-CEKLIMOHHOE KOropTHOe MUccneaoBaHue, B kotopoe sownu 111 nauneHTos
MYXCKOro norna ¢ XpoHudyeckum renatutom C. lNporpamMma obcnefoBanus BkMtodana oLeHKy xanob 1 aHaMHeCTUYeckux
JaHHbIX, (P13nKarnbHbI 0CMOTP, OBLLEKIMHNYECKOE NCCNEA0BaHME NEpUdEpUUECKOil KPOBYU, ONPeaerneHrne BUOXMMUYECKIX
nokasaterneil CbIBOPOTKM KPOBW, XapaKTepuayrowmx (yHKLMOHANbLHOe COCTOSHNE neveHu, cTagnn ubposa neveHn no
METAVIR v reHeTU4eCKMe nccnenoBaHns (yCTaHoBIEHEe HOCUTENbCTBA B reHoMe 0bcnefoBaHHbIX MyxunH anneneii 11GIn
unn 11Leu reHa TLR7).

Pesynbrathl. VIHdopmaTBHble npeaykTopbl ObICTPOro NporpeccupoBaHnst hrbposa NeyeHrn y MyXUuH ¢ XPOHNYECKAM
renatutom C: ynotpebnenne ataHona B fo3e 6onee 40 r/cyt (OR = 2,40; p = 0,042), Hanuune XpoHNYECKOro XorneumcTuta
B aHamHe3e (OR =2,94; p = 0,013), nokasatenb AJT Bbiwe 3 BepxHux rpann, Hopmbl (OR = 2,49; p = 0,031), nokasatenn
ACT u ITTI, npeBblwaroLme BepXHIO rpaHnLy Hopmbl (OR = 6,94, p < 0,001 n OR = 4,02; p = 0,001 cOOTBETCTBEHHO),
runepbunmpyouHemus (OR = 3,13; p = 0,010) n HocutenbcTeo B reHome annenu 11GIn TLR7 (OR = 3,62; p = 0,036). Ans
ONTYMM3aLMM MPOrHO3a BbICTPOro NporpeccrpoBaHns ubpoaa NeYeHN y MyXHWH C XpOHUYeckuM renatutom C npeanoxeHa
Mogerb, KoTopast NPOAEMOHCTPUPOBANa CTaTUCTUYECKYH 3HaUYMMOCTb (X2 = 44,73; p < 0,001) 1 BbICOKME OnepaLMoHHble Xa-
paKTEPUCTMKM (4yBCTBUTENBHOCTL — 76,8 %, cneumdniHoCcTb — 74,5 %, obLuee Konn4ecTBO KOPPEKTHBLIX MPOrHO30B — 75,7 %,
AUC ROC-kpuBor — 0,828), 4To ykasblBaeT Ha Lienecoobpa3HOCTb ee NPakTUYECKOro NPUMEHEHUSI.

BiiBoab!. CosfaHa addekTBHAs KIMHUKO-TeHeTMYeckast MPOrHOCTUYeCkask MOAENb, KOTOpasi NMO3BOMSIET C BbICOKON TOY-
HOCTbI0 MPOrHO3MPOBATL BEPOSITHOCTb BLICTPOro NPOrpeccupoBaHist prubposa NeveHu y Myx4nH C XPOHUYECKM renatutoM
C 1 chopmmpoBaTh rpynmny nauneHToB, KOTOPbIE HYXOAKTCS B NEPBOOYEPESHOM Ha3HaueHUN NPOTUBOBMPYCHON Tepanuu.

It is widely known that the development of fibrotic chan-
ges in the liver is an integral part of the pathogenesis
and natural course of chronic hepatitis C [1]. Currently,
hepatic fibrosis is considered to be a process when a
certain number of external factors interact with a unique
combination of host factors, which causes significant
differences in the course of chronic hepatitis C. There are
virus factors (genotype and HCV quasi species, viral load
level), host factors (duration of disease, age over 40 years
at the time of infection, male gender, co-infection with
hepatitis B virus and/or HIV, metabolic disorders —insulin
resistance, hepatic steatosis, type Il diabetes mellitus, iron
metabolism disorders, etc.), as well as external (alcohol
abuse, effect of toxins and, in particular, drugs, tobacco
smoking and/or cannabinol derivatives) among the factors
affecting the rate of hepatic fibrosis progression in chronic
hepatitis C [1-4].

Recently, the attention of the researchers has been
drawn to the search for genetic determinants that affect
the rate of hepatic fibrosis progression in chronic hepatitis
C, in particular, the TLR7 gene, which triggers the effector
mechanisms of innate immunity and also it effectively
regulates the production of IFN Type | which, for its turn,
has an antifibrotic effect [5-9]. Conversely, the GIn11Leu
polymorphism of the TLR7 gene encodes functionally
inferior proteins and is able to reduce the production of
IFN-q, thereby disrupting the adaptive immune response,
which is realized through the TLR7-dependent signaling
pathway [5,7,10,11].

Considering the fact that chronic hepatitis C is detec-
ted more often in males, the rate of hepatic fibrosis pro-
gression is gender dependent, as well as the availability
of data on the influence of the polymorphic 11Leu allele
of the TLR7 gene on this process [12—-16], scientific and
practical interest represents the search for clinical genetic
predictors and the creation of a prognostic model for
the rapid hepatic fibrosis progression in men.

The aim of the research

To determine clinical and genetic predictors and to create
a prognostic model for the rapid hepatic fibrosis progres-
sion in men with chronic hepatitis C.
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Materials and methods

To achieve this goal, a cross-sectional study was con-
ducted, which included 111 male patients with chronic
hepatitis C, aged 23 to 62 years, median (Me) = 39.0
(34.0—46.0). All patients were treated in Poltava regional
clinical hospital of infectious diseases in 2011-2018. A
comprehensive clinical and laboratory examination, which
was carried out according to the informed consent of
the patients, was conducted on the basis of this medical
institution and in commercial laboratories.

The criterion for inclusion into the study was the es-
tablished diagnosis of chronic hepatitis C, which was
guided by the international classification of diseases of
the 10" revision and the international classification of
liver diseases (Los Angeles, 1994). The diagnosis was
verified by the detection of specific serological markers
of HCV by the method of ELISA with the obligatory de-
tection of HCV RNA in the blood serum by PCR method
in real time with genotyping and viral load detection, high
counted viremia higher than 4.0 « 10° 1U/ml [1]. Exclusion
criteria — co-infection with other hepatotropic viruses and/
or HIV, decompensated somatic diseases, oncopathology.

The patient examination program included: assessment
of complaints and anamnestic data, physical examination,
complete blood count, determination of biochemical param-
eters of blood serum, characterizing the functional state of
the liver — alanine aminotransferase (ALT), aspartate ami-
notransferase (AST), lactate dehydrogenase, total bilirubin,
gamma-glutamy! transpeptidase (GGT), alkaline phospha-
tase and the stages of hepatic fibrosis according to META-
VIR. Genetic studies were also conducted, the purpose of
which was to identify carriers in the genome of the examined
male alleles 11GIn (normal) or 11Leu (polymorphic) of TLR7
gene. The frequency of concomitant pathology was estab-
lished based on the results of anamnesis analysis, outpatient
cards, objective examination followed by in-depth clinical
and laboratory and instrumental examination, findings of
specialists in related specialties.

The duration of HCV infection was determined by
the results of anamnestic data analysis (indication of
the transferred icteric form of acute hepatitis C, trans-
fusion of blood and its components prior to mandatory
screening of donors, initiation of systemic injecting drug

Maronoris. Tom 16, Ne 1(45), civeHb — kBiTeHb 2019 p.



Original research

Table 1. Comparative characteristics of the examined male patients with chronic

hepatitis C, abs. number (%)
Patients with chronic hepatitis C

Rapid hepatic Slow hepatic
fibrosis progression, | fibrosis progression ,

use), in the absence of the anamnesis of these facts —on
the basis of clinical and laboratory data (the first detec-
tion of antibodies to HCV and/or hepatic transaminases
elevation the upper limit of normal (ULN), reflected in
outpatient cards).

Characteristics

Biochemical studies were carried out on the automatic n=56 n=55
biochemical analyzer GBG STAT FAX-1904 (Japan) with 1 genotype of HCV 36 (64.3) 28 (50.9) 0.154
Human reagents (Germany). High viral load 32 (57.1) 23 (58.2) 0.912
The hepatic fibrosis stage was assessed on Age older 40 29 (51.8) 23 (41.8) 0.239
the METAVIR scale using the transient elastometry of Type Il diabetes mellitus 5(8.9 1(1.8) 0.206
shear waves of the liver on the ultrasound scanning Eéha/féol use in a dose of more than 21 (37.5) 11(20.0) 0.042
device “Ultima PA-Expert” (Ukraine). The rate of hepatic gaay
. . . - Tobacco smoking 16 (28.6) 23 (41.8) 0.144
fibrosis progression was calculated by T. Poniard’s formula i S
s e . Smoking cannabiol derivatives 11 (20.0) 5(9.1) 0.175
by dividing the stage of hepatic fibrosis by METAVIR for
the time, for which it was formed, and measured in units Intravenous drug abuse >(89) 2(36) 0437
per year, (unitsfyear) 3] ’ Overweight, BMI 225 kg/m? 10 (17.9) 6(10.9) 0.419
) Carrier state of the 11Leu TLR7 4 (7.1 12(21.8 0.033
The gene TLR7 was genotyped by real-time al- a|?er|réersaeo e vl o

lele-specific PCR on the “DT Lite” amplifier (“NPO
DNA-Technology”, LLC, RF) on the basis of the Research
Institute for Genetics and Immunological Grounds of
Pathology and Pharmacogenetics of Ukrainian Medical
Stomatological Academy.

Statistical processing of the findings was carried
out using the Stata software version 11.0 (StataCorp,
College Station, TX, USA, serial number 71606281563).
The verification of the normality of the data distribution
was analyzed by the Kolmogorov-Smirnov criterion. To
determine the central trend, the value of the median with
the upper and lower quartiles was used. The probability
of differences in quality indicators was determined by an-
alyzing contingency tables using Fisher’s exact test and 2
test, depending on the conditions of the analysis. To create
a prognostic model, 30 indicators ranked in the nominal
scale were considered as potential predictors of the rapid
hepatic fibrosis progression (1 — sign, 0 — none). The
influence of each was estimated by the method of simple
logistic regression with the calculation of the odds ratio
(OR) and its 95 % confidence interval [95 % ClI]. Predic-
tors with a significance level of P < 0.05 were included in
a systematic multiple logistic regression analysis, which
resulted in a clinical prognostic model of the rapid hepatic
fibrosis progression in men with chronic hepatitis C. In
general, the model assumes that the dependent variable
(rapid progression of hepatic fibrosis) is associated with
predictors in accordance with the following formula:

1
1+e?

where P - is the probability of an error-free prognosis; e - is a mathematical
constant, which is equal to 2.72; y = a+B X +B, X,+...+B X ; a - is
the constant of the regression equation; B,....B, - regression coefficients
for independent variables; X....X - independent variables included in
the model.

The statistical significance of the obtained model was
determined by the ¥? criterion, the evaluation of diagnostic
power — using the analysis of the operating characteristics
of diagnostic tests (ROC), which included calculations
of sensitivity, specificity, the total number of correct
predictions and the construction of the ROC-curve with
the definition of the area under it (AUC). The delimitation
point, according to generally accepted criteria, was taken
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P: is the significance level obtained using the Fisher’s exact test and the ? criterion, depending

on the analysis conditions.

as threshold value P = 0.5 in which the sensitivity and
specificity of the model were optimal (P > 0.5 is considered
as a positive prognosis of the event - risk group). Diffe-
rences were considered significant at the level of P < 0.05.

Results

The study found that the examined men with chronic
hepatitis C had various stages of hepatic fibrosis, without
predominance of any of them. Thus, there were 7 patients
(6.3 %) without fibrosis, 19 (17.1 %) with F, stages,
F,—33(29.7 %), F, - 23 (20.7 %) and F, - 29 (26.1 %).
By the duration of HCV infection, the patients were di-
vided as follows: less than 5 years - 39 (35.1 %), from
510 10 - 24 (21.6 %) and more than 10 - 48 (43.3 %).
Based on the obtained data, the median rate of hepatic
fibrosis progression was determined and amounted to
0.222 (0.125-1.000) units/year. Depending on the rate of
hepatic fibrosis progression, patients with rapid (fibrosis
progression rate 20.222 units/year) — 56 (50.5 %) and
slow (fibrosis progression rate <0.222 units/year) hepatic
fibrosis progression — 55 (49.5 %) were identified.

Further, the main characteristics of the examined men
with rapid and slow progression of hepatic fibrosis were
analyzed, taking into account the well-known risk factors
affecting this process and genetic markers (Table 1).

According to the data presented in table 1, alcohol
abuse - 37.5 % (with slow hepatic fibrosis progression —
20.0 %, P = 0.041) and carrier state of the 11Leu TLR7
allele = 7.1 % (with slow hepatic fibrosis progression —
21.8 %, P = 0.033) were significantly more frequent
identified among patients with a rapid hepatic fibrosis
progression. No statistically significant differences were
found for the remaining characteristics.

Further, a simple logistic regression analysis was
carried out for 30 indicators (data of general clinical,
biochemical and molecular-genetic tests), as a result of
the study we have determined that significant predictors of
rapid hepatic fibrosis progression in men with chronic hep-
atitis C are: ethanol use in a dose of more than 40 g/day
(OR=2.401[95 % CI 1.02-5.63], P = 0.042), presence of
chronic cholecystitis in past history (OR =2.94 [95 % ClI
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Table 2. Resulting prognostic model of rapid hepatic fibrosis progression in men with

chronic hepatitis C

redictors

P
Carrier state
of allele 11GIn TLR7

AST level above ULN
GGT level above ULN
Hyperbilirubinemia

Ethanol use in a dose
of more than 40 g/day

Constant (a)

ewad P JoR ___lssuc
197 7.02 7.23

0.008 1.67-31.28
2.22 12.41 <0.001 9.25 2.68-31.87
1.10 5.17 0.023 3.02 1.16-7.83
1.58 7.69 0.006 4.88 1.59-14.96
1.18 4.87 0.027 3.28 1.14-9.42
-4.67 19.81 <0.001

0.75 1.00
! L

Sensitivity
0.50
|

wn

& 4

o

Area under ROC curve = 0.8276

o

8 1

(=] T T T T T

0.00 0.25 0.50 0.75 1.00
1 - Specificity

Fig. 1. ROC curve of the resulting prognostic model of rapid hepatic fibrosis progression in men

with chronic hepatitis C.

1.25-6.87], P=0.013), ALT level above 3 ULN (OR =2.49
[95 % CI 1.08-5.74], P = 0.031), the levels of AST and
GGT elevation above ULN (OR = 6.94 [95 % CI 2.55—
18.86], P < 0.001 and OR = 4.02 [95 % CI 1.82-8.87],
P = 0.001 respectively), hyperbilirubinemia (OR = 3.13
[95 % CI 1.31-7.46], P = 0.010) and carrier state of allele
11GIn of TLR7 gene in the genome (OR = 3.62 [95 %
Cl 1.09-12.06], P = 0.036). All of them were included
in the systematic multiple logistic regression analysis,
which resulted in a statistically significant predictive model
(x2=44.73; P < 0.001) of 5 predictors (Table 2).

The conducted ROC analysis determined the high
operational characteristics of the model: sensitivity —
76.8 %, specificity — 74.5 %, the total number of correct
predictions — 75.7 %. The AUC of the ROC-curve model
was 0.828, which, according to the generally accepted
expert scale, indicates “very good” predictive ability and
proves its effectiveness for practical use (Fig. 1).

The proposed prognostic model assumes that after
entering the numerical values of the regression coeffi-
cients in the appropriate formula, the probability (P) of
assigning the patient to the risk group of the rapid hepatic
fibrosis progression can be calculated as follows:

1

1+ e—(—4.67+1,97-X1 +222-X2+1.1-X3+158-X4+1.18-X5) '’

where: -4.67 - is the constant of the regression equation; X, - carrier state
of allele 11GIn TLRY7, X, - ethanol use in a dose more than 40 g/day, X, -
AST level above ULN, X, — GGT level above ULN, X, — hyperbilirubinemia
(if there is a predictor, the number 1 is added, if it is absent — 0).
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Here is an example of calculation for a patient with
the presence of all the specified predictors:

P= ! =0.970

1 + e—(—4.67+ 1.97:1+222:1+1.1-1+1.581+1.181)

Thus, in this case, the probability of rapid hepatic
fibrosis progression is 97.0 %.

Discussion

Nowadays, hepatic fibrosis is considered as a process
when a number of extraneous factors interact with a
unique combination of the host's ones and causes signifi-
cant differences in a natural course of chronic hepatitis C.
Progression of the disease into cirrhosis occurs over sev-
eral decades, on average — 20-30 years from the time of
infection [1]. The prognosis of chronic hepatitis C is based
on the idea of the rate of hepatic fibrosis progression,
which is proposed to be calculated by dividing the stage
of hepatic fibrosis (in units) by the duration of the disease
(in years) from the moment of infection to the study. Such
calculations that indicate the stability of the rate of hepatic
fibrosis progression are the basis for predicting the period
of cirrhosis formation. Summarizing the data of a large-
scale study, T. Poynard (1997) identified three options
for the progression of fibrosis, each of which is observed
in about a third of patients with chronic hepatitis C: rapid
(cirrhosis develops within 20 years after HCV-infection),
average (cirrhosis develops in 30 years after HCV-infec-
tion) and slow rate (cirrhosis develops in more than 50
years) [3]. But a number of other researchers divide this
process exclusively into rapid and slow [17-20]. The rate
of hepatic fibrosis progression is the main characteristic
of the patient since the patients with the rapid progression
of fibrosis to cirrhosis are the first candidates for antiviral
therapy of chronic hepatitis C. Along with universally
recognized risk factors that have an influence on the rate
of hepatic fibrosis progression, significant role belongs
to genetic markers. Comparison of genetic studies with
clinical materials demonstrated the existence of a signifi-
cant effect of the genetic polymorphism on this process in
patients with chronic hepatitis C, however, the analysis of
the complex impact of clinical data and genetic polymor-
phism was carried out in only a few works [2,13,17,20-23].

As aresult of our study we have created the prognostic
model of the rapid progression of hepatic fibrosis in men with
chronic hepatitis C. The predictors included in the model
are consistent with data from the scientific literature. Thus,
the study confirmed the well-known fact of influence on
the rate of hepatic fibrosis progression of such a factor as
alcohol abuse [1,3]. There are no doubts about the data on
the influence of increased levels of such functional indicators
as AST, GGT and total bilirubin, because they are non-di-
rect biochemical markers of fibrogenesis — they indicate
activity of inflammation in liver tissues and disruption of its
synthetic function and allow indirectly estimate a hepatic
fibrosis stage [24-25]. To date, studies of the influence of
TLRY7 gene GIn11Leu polymorphism on the rate of hepatic
fibrosis progression are limited. The results of our study are
in line with a number of scientific studies [12,13,15,16], but
they contradict the data of F. Z. Fakhir (2018), who describes
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the 11Leu allele as a profibrogenic factor, and E. Ascar
(2010), who denies the influence of this polymorphism on
fibrogenesis in chronic hepatitis C [10,14].

The use of the proposed clinical and genetic prognos-
tic model allows predicting the probability of rapid hepatic
fibrosis progression in men with chronic hepatitis C with
high accuracy and forming a group of patients who need
to receive antiviral therapy in the first place on the basis
of simple characteristics, most of which are used in a
routine clinical practice.

Conclusions

1. Informative predictors of rapid hepatic fibrosis
progression in men with chronic hepatitis C are: ethanol
use in a dose of more than 40 g/day (OR =2.40 [95 % CI
1.02-5.63], P=0.042), presence of chronic cholecystitis in
past history (OR =2.94 [95 % CI 1.25-6.87], P = 0.013),
ALT level above 3 ULN (OR =2.49 [95 % CI 1.08-5.74],
P = 0.031), the levels of AST and GGT exceeding
ULN (OR =6.94 [95 % CI 2.55-18.86], P < 0.001 and
OR =4.02[95 % Cl 1.82-8.87], P = 0.001 respectively),
hyperbilirubinemia (OR = 3.13 [95 % CI 1.31-7.46],
P =0.010) and carrier state of allele 11GIn of TLR7 gene in
the genome (OR = 3.62[95 % CI 1.09-12.06], P = 0.036).

2. In order to optimize the prognosis of rapid hepatic
fibrosis progression in men with chronic hepatitis C a mod-
el that demonstrated statistical significance (x* = 44.73,
P < 0.001) and high operational characteristics (sensi-
tivity — 76.8 %, specificity — 74.5 %, the total number of
correct predictions — 75.7 %, AUC of the ROC curve —
0.828), which indicates the feasibility of its practical use,
was proposed.

Prospects for further research are to study the
pathogenetic mechanisms of the influence of the TLR7
gene on the course of chronic hepatitis C.
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Pe3y1\bTaTM €KCNepuMeHTaAbHOro MoAeAlOBaHHA nicmonepauiﬁuux

neputoHeaAbHUX cnauok

M. . MeAbHMYeHKo*ACEF B, O. CutHikoBa®E, A. A. KBaluHiHa®CP

OAECbKMI HaLiOHAAbHWI MEeAUYHWI YHIBEPCHUTET, YKpaiHa

A - KOHLIEMNLLS Ta AM3aNH AOCAIAKEHHS; B - 36ip AaHuX; C - aHani3 Ta iHTepnpeTaLis AaHux; D - HanucaHHs ctaTTi; E - peparyBaHHs cTatTi;

F - octatouHe 3atBEpPAXEHHS CTaTTI

MeTa po6oTu — onTuMmizaLis MoAentoBaHHs nicrsionepaLliinHux iHTpaabaoMiHanbHUX Craiok.

Marepianu Ta metoau. O6’ekT focnimkeHHs — 17 cTaTeBo3pinux Luypis nikii Bictap o6ox cratent i macoto 200-250 r. Ekc-
nepuMeHTarnbHe MOAENtoBaHHS nicnsonepauiiHux iHTpaabooMiHanbHUX Cnanok BUKOHAMM B acenTuyHmnx ymosax (1 cepis,
11 TBapuH) i B yMOBaX NEPUTOHITY (2 cepist, 6 TBApUH).

Pesynisrati. [ns KinbkiCHOro OuiHIOBAaHHSA CMANKoBOro npoLecy BUKOpUCTanu Lukany 6anbHoro ouiHtoBaHHS Matoba ans
aHanidy mogenen i3 3any4yeHHsM caecum: cepegHin 6an cnaikosoro npouecy B 1 rpyni craHosus 4,90 (3,00; 6,00), B ymoBax
nepuToHiTy — 4,83 (2,00; 7,00). PopmyBaHHS iHTpPanepuTOHeansHoOro CMaikoBOro MPOLECy AOCATHYTO B YCiX MiAAOCHIAHNX
TBapuH (100 %). PopMyBaHHS 3pOLLEHb MK caecum i YHepeBHOI CTIHKOK BU3Hauunnu y 66,7 % Bunagkis.

BucHoBku. [ins eKcnepuMeHTanbHOro BifTBOPEHHS! iHTpaabaoMiHanbHUX Cnaniok B acenTUYHUX YMOBaX AOLMBHO BUKOPH-
CTOBYBaTM CMOCiO MOZENOBaHHS LUNSAXOM abpasii cepo3HOro NOKpUBY caecum LiepBikasibHOK LLITOYKOK B HANpsiMi B3OBX
KULLKW [10 NOSIBU TOYKOBMX KPOBOBWIMBIB Y BUMNSIAI «KPOB'SIHOI POCK» Ta MOLLKOKEHHS napieTarnbHOi O4ePeBUHN B HUKHIX
KBaZlpaHTax, Lo 3abe3neyye po3BWUTOK afAre3vBHOrO iHTpaabaoMiHanbHOro npouecy B ycix NiggocnigHWX TBapuH. Ons
eKCNepPUMEHTarbHOrO BiATBOPEHHS iHTpaabaoMiHanbHKUX Craok B yMOBaX NepuUTOHITY 3a 20 roguH 40 OnucaHoro cnocody
MOZEMoBaHHSA [OLINbHE BHYTPILLHBOOYEPEBNHHE BBEAEHHSA 2 MM CycneHsii dekanin y ¢isionoriyHoMy po3umHi xnopuay
HaTpito, Lo 3abe3neyye po3BUTOK aAre3MBHOIO iHTpaabaoMiHaNbLHOro npoLecy B yMoBax (hiOpUHO3HO-THIAHOMO NEPUTOHITY
B yCiX nigaocnigHnx TBapuH. [aHi, Lo ogepxanu, fanu aMory BBaxati po3pobrneHni Mofeni afekBaTHMM Ansi NPOBEAEHHS
Hagani ekcrnepuMeHTanbHWUX JOCTiMKeHb AN BUBYEHHS iHTpaabooMiHanbHOT NpodinakTvky CnankoyTBOPEHHS B YMOBaX
iH(IKyBaHHS Ta B aCenTuyH1X ymoBax.

Pe3yAbTaTbl 3KCNEPUMEHTAALHOrO MOAGAMPOBaHUA NOCAEONEPaLMOHHbIX
NnepuToHeaAbHbIX Claek

M. I. MeAbHHUYEHKO, B. A. CuTHMKOBA, A. A. KBalLlHKHA
Llenb pa6oThbl — ONTUMM3ALIUSA MOLENMPOBAHMS NOCMEoNepaLoHHbIX MHTPaaBaoMMHaMBHLIX Craek.

Matepuanbl n metoabl. O6bEKT UccnefoBaHns — 17 NONOBO3PENbIX KpbIC MHUKM Brctap o6ovx nonos n maccoit 200—
250 r. SkcnepumeHTanbHoe MoenMpoBaHUe NOCneonepaLoHHbIX MHTPaabaoMUHanbHbIX Cnaek MPOBEAEHO B aCenTUYECKMX
ycnosusx (1 cepusi, 11 XUBOTHBIX) W B YCMOBUSIX NEPUTOHMTA (2 cepust, 6 XKUBOTHBIX).

Pesynbrathl. [Ing Konn4ecTBEHHOW OLIEHKM CMaeqHoro npolecca uUcrorb3osBaHa Likana 6annsHon oueHkn Matoba ans
aHanuaa mMogenen ¢ NoBpexaeHneM caecum: cpepHuii 6ann cnaeyHoro npouecca B 1 rpynne coctasun 4,90 (3,00; 6,00), B
ycnosusix neputonuta — 4,83 (2,00; 7,00). dopmypoBaHme MHTpanepuToHeansHOro CaeyHoro npoLecca AOCTUrHYTO Y BCeX
nogonbITHLIX XMBOTHBIX (100 %). PopMMpoBaHKWe CpaLLEHUI MeXY caectm v GPIOLLHOV CTEHKON OTMEYEHO B 66,7 % cryyaes.

BbiBogbl. [Ins sKCnepuMeHTanbHOro BOCMpOU3BEAEHUS! MHTPaabaoMMHarbHbIX CNaek B acenTUYECKUX YCIOBUSX Liene-
€oo6pa3Ho MCronb3oBaTh Cnocob MOAENMPOBaHMS MyTem abpasun Cepo3HOro NMOKPOBa caecum LiepBUKarnbHOMN LLETOUKOM
B HanpaeBneHun BAONb KULWKA A0 NOABMEHNA TOYEYHbIX KpOBOI/I3J'II/IﬂHVII7I B BMae «KpOBﬂHOVI POCbI» 1 NOBPEeXAeHUA napu-
€eTanbHo GPIOLLMHBI B HUKHUX KBaZpaHTax, 4To obecneynBaeT pa3BuTe aareanBHOTO MHTPaabooMUHANBHOMO npolecca
Yy BCEX MOAOMbITHBIX XMBOTHBIX. [iNs 3KCNepUMeHTarnbHOro BOCTPOU3BEAEHUS MHTpaabaoMuHarbHbIX Cnaek B YCrOBUSX
nepuToHnTa 3a 20 YacoB O ONMCAHHOrO crnocoba MoaenMpoBaHus LienecoobpasHo BHYTPUOPIOLLMHHOE BBEAEHME 2 MI
CycneH3aum hekanuii B pr3nornornyeckoM pacteope XI1opuaa Hatpusi, koTopasi obecrnednBaeT pa3BuUTUe aareavBHOMO MHTpa-
abnoMyHanbHOro npoLecca B YCroBusiX PUOPUHO3HO-THOMHOMO NEPUTOHMTA Y BCEX MOAOMbITHBIX XXMBOTHBIX. [onyyeHHble
[aHHble NO3BONUNK CYUTATb paspa60TaHHble Moaenu agekBatHbIMU AN uaanemuero nposeaeHna aKkcnepumMeHTalrbHbIX
MCCNeAoBaHuI C LieMnbio U3y4eHNs MHTpaabaoMUHanbHow NpodrnakTuki cnaitkoobpa3oBaHs B YCNOBUSIX MHCULIMPOBAHNS
1 B aCenTUYeCcKnX YCIOBMSIX.

Results of experimental modeling of postoperative peritoneal adhesions

M. H. Melnychenko, V. O. Sytnikova, A. A. Kvashnina

Objective. Optimization of postoperative intraabdominal adhesions modeling.
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Material and methods. The objects of the study were 17 mature rats of the Wistar line of both sexes weighing 200-250 g.
Experimental modeling of postoperative intraabdominal adhesions was carried out under aseptic conditions (the 1%t series,
11 animals) and in peritonitis conditions (the 2™ series, 6 animals) .

Results. We have used the Matoba score scale for the quantitative assessment of the adhesion process, as well as to analyze
the models with the involvement of the cecum: the average score of the adhesion process in the 1%t group was 4.90 (3.00;
6.00), in the peritonitis conditions — 4.83 (2.00; 7.00). Formation of the intraperitoneal adhesion process was achieved in all
experimental animals (100 %). Formation of adhesions between the cecum and the abdominal wall was noted in 66.7 % of cases.

Conclusions. For the experimental reproduction of intraabdominal adhesions in aseptic conditions, it is advisable to use a
method of simulation by abrasions of the serous cover of cecum with a cervical brush along the intestine till the appearance
of spot hemorrhages in the form of “blood dew” and damage to the parietal peritoneum in the lower quadrants, which
provides the development of adhesive intraabdominal process in all experimental animals. For experimental reproduction
of intraabdominal adhesions in peritonitis it is expedient for 20 hours prior to the above-described method of modeling to
complete an intraperitoneal injection of 2 ml of fecal suspension into a physiological solution of sodium chloride, which provides
the development of an adhesive intra-abdominal process under conditions of fibrinous purulent peritonitis in all experimental
animals. The obtained data allowed to consider the developed models to be adequate for further experimental research with
the aim of studying intraabdominal prophylaxis of adhesion formation under conditions of infection and in aseptic conditions.

BpaxoByloun He[oCKOHaNICTb HasiBHUX 3axopjiB Mpo-
dinakTMKK nicnsionepauinHoro cnankoyTBOPeHHs Ta
CynepeynuBi faHi haxoBoi nitepatypu LLOAO iHTpaone-
pauinHMX 3axoAiB NPOMINakTUKM aaresioreHesy nig vac
NiKyBaHHS AiTen i3 3ananbHUMKU XipypriyHUMU 3axBo-
PIOBAHHAMMW OpraHiB YepeBHOI MOPOXHUHM, BUPILLININ
JOCnignT po3BUTOK iHTpaabaoMiHanbHKUX Cnavok B
€KCMEePUMEHTI.

Y thaxosiin nitepatypi 3anponoHoBaHa Benvka Kinb-
KICTb BapiaHTiB TBapUHHKX MOZENen Ans BUBYEHHS NpO-
Liecy hopMyBaHHs nicnsionepavinHmx cnaok. binbLwicts
i3 HUX 3acHOBaHi Ha TpaBmaTu3aLii Me30Tenito PisHNMU
MeXaHIYHUMK, (DIBUYHUMU Y1 XIMIYHUMU haKkTopamu,
afpKe Lie € J0BEAEHO NEPBUHHOIO NTAHKOKO B NaToreHesi
cnankoytBopeHHs [1,3,5,7,8]. 3anponoHyBanu Takox
METOAMKN iHILitOBAHHS agresioreHesy nig Aieto natore-
HETUYHMX hakTopiB BakTepiit Npu BBEAEHHI ekanii y
YepeBHy MOPOXHYHY, KyNbTYp MIKPOOPraHisMiB Y rHin-
Horo ekcyparty [2,3].

OpnHak onuc MeToavk He 3aBXay OCTaTHLO AeTarb-
HUI, NOKa3HWKW BiATBOPIOBAHOCTI MOAENi HAaBEeAEHI He B
yCix nyonikauisix, YAHHUKM, L0 BUKOPUCTOBYHOTLCS ANS
NPOBOKYBaHHSI CMaiKOYTBOPEHHS, He 3aBXay Tpanns-
I0TbCA B pearibHUX KMiHIYHUX cuTyauisx. Y cyvacHux
ny6nikaLisix HarLLMpLLE OMMCYIOTb AOCBIL 3aCTOCYBaHHS
crnocoby NPOBOKYBaHHS YTBOPEHHS 3POLLEHb LUMSIXOM
TpaBMaTu3aLii 4iNgHOK napieTanbHoi Ta BicLepanbHol
0YEPEBUHN. FK TpaBMyBarbHUIA areHT aBTopW Npomno-
HYIOTb CKanbnerb, Cyxy CTepuribHy Mapnio [1], Hakna-
[aHHs reMoCTaTM4HOro 3atuckada [4], ckapudikatop [3],
BUCIYEHHS NEBHOI AiNAHKN NapieTanbHOi O4EPEBUHM 3
yLIMBaHHAM JedekTy By3noBumMu wBamu [8], popmy-
BaHHS «iLLeMiYHWNX KHOMOK» 3a JONOMOTO0 3aXOMNeHHs
LiNsHOK napieTanbHOi O4epeBnHU NIHLETOM i Nepes’s-
3yBaHHS OCHOBU JiNSHOK, L0 YTBOPUNMCS, BIKPUMOBO
HUTKOIO [4], MOLUKOMKEHHS OYepeBMnHU 3a JOMNOMOTOK
BinonspHoi Koarynauii 3 Y 63 HaCTYMHOTO YLWIMBAHHS
nedexty [6,8].

OpnHak xxofHa Mogerb He € 3aranbHONPUAHATAM Cro-
cobom MoaentoBaHHs CnankoBOro NpoLecy, Lo pobutb
HEMOXIIMBUM MOPIBHSHHSA pesynbTaTiB AOCHIDKEHb, SKi
3AiCHEHI pi3HNMU BYEHUMU. Po3pobnsitoum MeToa Mofe-
MIOBaHHS1, HaAaBanm nepesary BUKOPUCTaHHIO (akTopi.,
AKi HasiBHI Mpy XipypriYyHnx BTPYYaHHSX, MOXYTb ByTu
CTaHOapTM30BaHi Ta BiATBOPEHi B EKCrepUMEHTabHUX
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ymoBax. Moaenb Mae OyTi TEXHIYHO MPOCTO0 Ta AEMOH-
CTpyBaTVt BUCOKWIA NMOKa3HWUK BiATBOPIOBAHOCTI.

Merta po6otu

OnTumisauis MogentoBaHHA nicnsionepaviiHuX iHTpa-
abaoMiHanbHUX cnawok.

Marepianu i meToAU AOCAIAKEHHA

O6’ekT pocnimkeHHs — 17 cTaTeBo3pinux LLypiB MiHii
Bictap obox ctarten i macoto 200-250 r. MiarotoBky
TBapWH, YCi iHBa3MBHi BTPYYaHHs, 3He60mMoBaHHS Ta B~
Be[ieHHs 3 JOCTiZy 34iNCHIoOBanM, JOTPUMYHOUMCh 3aKOHy
Ykpainu «[po 3ax1CcT TBApWH Big, >KOPCTKOMO NOBOAKEH-
Hs» Ne 27, ct. 230, Big 2006 p. 3i 3MiHaMu, WO BHECEHI
3rigHo 3 3akoHom Ne 1759-VI (1759-17) Big 15.12.20009,
BBP, 2010, Ne 9, cT. 76, a Takox 3aranbH1UMN ETUYHUMM
npuHUMNamn exkcnepumeHTiB Ha TBapuHax (I Hauio-
HanbHUN KoHrpec 3 Gioetuku, 20.09.2001 p., m. Knig)
Ta ETuyHum kogekcom BYeHoro Ykpainw (HauioHansHa
akagemisi Hayk Ykpainu, 2009 p.).

ExcnepumeHTanbHe MOZENOBaHHA nicnsonepawin-
HUX IHTPaabAOMIHANBHNX CNaoK 3MINCHUNM B acenTuy-
HUX ymoBax (1 cepis) Ta B yMoBax NepUTOHITY (2 cepis)
(mabn. 1).

BrpyyaHHs BUkoHamu nig 3aranbHUM 3HeBOoNeHHsIM
BHYTPILLHEO4YEPEBUHHIM BBEEHHSIM PO3UHMHY TiONeHTany
HaTpito 3 poapaxyHky 20-25 mr/kr. OnepaluiiiHe none Agivi
06pobntoBany CnmpToBUM PO3YMHOM XTOPTEKCUAVHY.

#Ak goctyn obpanu nonepeyHy nanapoTomito y npa-
BOMY HWXHBOMY KBa[paHTi XVBOTa, ake Lei JocTyn
3abes3nevye onTUManbHWUIA O YepeBHOI MOPOXHUHM
npy HEBENuKOMy po3mipi po3pisy (8o 1,5-2,0 cm), ki
nerko Moxe OyT NOAOBXKEHUA y BUNALKY TEXHIYHUX
CKNagHoLLiB.

B acentuyHux ymosax (1 cepist) B paHy BUBOAWIU
CiMy KWLLKY, SiKa B LLYypiB € Ayxe MobinbHoto. Abpasito
CEpO3HOr0 MOKPUBY Caecum BUKOHANN CTEPUITBHO
LiepBiKanbHO LLITOYKOK B HanpsiMi B3OOBX KWLLKKM [0
MOSIBU TOYKOBMX KPOBOBWIUBIB Y BUIMSAAI «KPOB'SAHOT
pocwy». Takox NOLUKOKyBanu napietansHy o4epeBuHy
B HWXHIX KBagpaHTax, amxe Ans (popMyBaHHS Crianok
HEOOXiOHWIA KOHTAKT ABOX MOLUKOIKEHWUX CEPO3HMX MO-
BEPXOHb. JlanapoTOMHy paHy yLwivBanu ABoma psigamu
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6e3nepepBHUX LUBIB aTpaBMaTUYHOK HUTKOK Monicopo
4/0. Micns TyaneTy paHu NiHito LWBiB 00po6nsnm GpuniaH-
TOBWM 3eM1EHNUM | Megn4HUM Kneem B®-6. [Micnsa onepayii
3a TBapVHaMK OpraHidyBanii COCTEPEXEHHS.

[lns BiOTBOpEHHSsI Craliok y Apyriii cepii ekcnepu-
MEHTY (B yMOBax nepuToHiTy) 3a 20 roauH 40 OCHOBHOIO
eTany CTBOPEHHS MOAENi BHYTPILLUHbOYEPEBUHHO BBOAWIN
2 Mn cycnensii hekaniny gidionoriyHoMy po3iuHi X1opu-
Ay Hatpito (10 Mr noapibHeHnX cyxux cekanii y 50 mn).
KpuTepii HasBHOCTI NEPUTOHITY: PO3BUTOK CUCTEMHOI
3anarnbHoi peakuii, Lo nposinsnaca nepegyciM nigsu-
LLIEHHAM TemrepaTtypu Tina, 3MiHOK NOBEZiHKV TBapWH,
30yTTAM XUBOTaA Ta/abo HAsIBHICTIO BUMOTY B YEPEBHil
NOPOXHWHI. BTpy4aHHst 4nst NpOBOKYBaHHS CaiikoyTBO-
PEHHS BUKOHAIM aHanoriYHo NepLLiN cepii ekCnepuMeHTy
B aCenTUYHWUX YMOBax 3a BUHSATKOM caHaLii YepeBHOI
NOPOXHWHM CTEPUINBHUM Di3iONOrYHUM PO34MHOM 3 eBa-
KyaLi€to piguHu 3a OMOMOTOH CTEPUITBHNX CEPBETOK, SKY
30INCHUN Nepes 3alUBaHHSAM paHW YePEBHOI CTIHKN. Y
nicnsonepaLwjiiHoMy nepioAi TBapyHW OTPUMYBaru NpoTS-
rom 3 HiB iH’eKLjto LiedpTpiakcoHy 3 po3paxyHky 100 mr/kr.

MakpockoniyHe OLiHIOBaHHS CMaikoyTBOPEHHS TaKoX
HE € CTaHAapTU30BaHUM, ane BUPAXEHICTb micrsone-
pauiiiHOro CnaikoBOro NpoLecy TEOPETUYHO BU3HAYa-
NN 3a KPUTEPIAMM: KiNbKICTb CNANoK, iIXHA WiNbHICTb,
MOLUMPEHICTb Y Pi3HUX Bidainax YepeBHOI NOPOXKHUHY,
HasiBHICTb Backynapu3auii Towo. Ll nokasHuku nexatb B
OCHOBI BiNbLLIOCTI LWKan, L0 BUKOPUCTOBYHOTLCS PI3HUMM
J0CniAHMKaMK, 0fHaK 3aranbHONPUIHATOI CUCTEMU He-
Mae, METOAM OLiHIOBaHHS Pi3HATLCS 3aNeXHO B Mogeni
CManKoyTBOPEHHS, Ky Byrno 3aCTOCOBaHO B JOCTIMKEHHI.
OuiHtoBaHHs iHTpaabaomiHanbHOro cnakoBoro NpoLecy
3qjicHnnm 3a Lwkanoto Matoba [7], wo po3pobneHa ans
KiNbKICHOTO BW3HAYEHHS CralikoyTBOPEHHS B MOAENsX
i3 MOLUKOMKEHHSIM caecum 3anexHo Bid YacTku cninoi
KULLKK, Lo 6epe y4acTb B yTBOPEHHI 3POLLEHb, LLINIbHOCTI
YTBOPEHUX CMaKoK, iX NOLIMPEHOCTI; BU3HAYanu iHTe-
rpanbHuii NoKasHUK. 3a HAABHOCTi NEPUTOHITY YTBOPEHHS
Craviok crocTepirany Ta y Bigdinax YepeBHOi MOPOXHUHMU,
[ie He BIKOHyBanu abpaszito Me3oTenito, IMOBIpHO, BHaC-
TiOK NOLUKOMKEHHS Mif Ai€t0 MatoreHHUx bakTepianbHMX
dakTopis.

llicTonoriyHe AOCNImMKEHHS BUKOHAMW Micns BUBe-
[EHHS TBApWH 3 eKcriepuMeHTy Ha 14 0oby Ta Makpocko-
MiYHOTO OLHIOBaHHS CNAKOBOrO MpoLecy. 3aiicHnun
BUNYYEHHS Caecum KOHrmomepatamu, Lo yTBOPUIIUCS,
abo iHTaKTHOI caecum i3 ricTONOMYHUM [OCHIIKEHHAM
OTpUMaHMX 3pa3kiB (CBiTNoBa Mikpockonisi, 3abapBreHHs
remaToKCUIiH-€03MHOM i 32 BaH [i30HOM).

PesyAbTati

Y nepLuiin cepii ekCcneprMeHTy NpoTAroM yCboro nepio-
Ay nicnsonepawinHoro CnocTepexXeHHs BCi TBApUHU
Oynn aKkTMBHUMK, iIXHS MOBEAIHKA HEe Bigpi3Hsnacs Bifg
iHTaKTHMX LLYpiB 3@ BMHATKOM [BOX TBapWH, siki 6ynu
rinogMHaMiyHUMK Ta BIOMOBRSNMCA Bi4 iXi NPOTArOM
nepLloi nicnsonepauinHoi Jobu. Ane HacTynHOro OHs
IXHs NoBefiHKa He Bigpi3HAnacs Bif iHLLMX TBAPWH i3 rpynu
CrOCTEPEXeHHs. Y ABOX TBApUH AiarHoCTyBanu ssuLLa
4acTKOBOI KMLLKOBOI HenpoxigHocTi Ha 13-14 noby nicns
BTPYYaHHs — aCUMETPUYHE 30YTTS XXMBOTA Ta BiIMOBA Bifl
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Tabnuus 1. lNogin ekcnepyMeHTanbHUX TBAPWH Ha rpynu

1 cepist — MOZEMOBaHHS B aCenTUYHUX YMOBaX 1
2 cepist — MOEMIOBaHHS B yMOBAX NEPUTOHITY 6
3aranom 17

i, Y 2 cepii ekcnepuMeHTy y ABOX TBApWH BCTAHOBUMN
30YTTS XMBOTA, BIACYTHICTb BUMOPOXHEHDb KULLKIBHYMKA,
3MEHLLEHHS PYXOBOI aKTUBHOCTI Ta 06’eMy CrOXWTOT ixi.
Lle iHTepnpeTyBanm sk SBMLLA YaCTKOBOI KULLKOBOI He-
MPOXiAHOCTI, WO NiATBEPAYKEHO MICNSA BUBEAEHHS TBAPUH
3 eKCNepUMEeHTY Mif Yac PEBI3ii YepeBHOI MOPOXHUHW.

TeapuH BMBOAMUNM 3 focnigy Ha 14 poby nicns BTpy-
YaHHS LUMSIXOM Nepefo3yBaHHsA TioneHTany Hatpito (3
pospaxyHky 100 mr/kr Baru). MNpouec iHTpaaboomiHanb-
HOrO CnakoyTBOPEHHS [OCTIMKYBaNM MakpOCKOMIYHO Ta
ricTonoriyHo. Y focnimpKyBaHWX rpynax, IkKuM BUKOHyBanm
MOZEMOBAHHS CMaKOYTBOPEHHS B aCENTUYHMX YMOBAX,
BCi TBapWHW [OXMBaNW [0 3anfiaHOBaHOIO TEPMiHY
BMBefeHHs 3 gocnigy. OgHa TBapyHa 3arvHyna nig vac
BBEAEHHS B HAPKO3 Yy 3B’A3KY 3 YCKMaAHEHHAMM, LU0
MOB’sI3aHi 3 aHEeCTESIEN.

[1ns oLiHIOBaHHS BUPaXXEHOCTi CNankoBoro npoLecy
YepEeBHOI MOPOXHWUHWN ONTUMArbHUM NOBTOPHUM AOCTY-
nom Bu3Hanu U-nogibHuin po3pi3, skui JaBaB 3Mory oT-
pumMaTti 4OCTYN A0 BCIX BiAAINIB YEPEBHOI MOPOXHWHN Ta
rapaHToBaHO He MOLLKOAMTY BiCLieponapieTarnbHi cnanky,
30Kpema [0 nicnsionepaviinHoro pyous.

£iBMLLI@ YACTKOBOI KMLLKOBOI HEMPOXIAHOCTi BU3HAYU-
nny aox TeapuH 1 cepii Ha 13—14 po6y nicns BTpy4YaHHs,
Lo NPOSBNANNCS 3MiHOK MOBEAIHKM, aCUMETPUYHIM
30YTTAM KUBOTA; Mi3EPHi BUMOPOXHEHHS 30epiranvcs B
060x TBapyH. [Mig Yac BUBEAEHHS LIMX TBApWH 3 ekcre-
PUMEHTY Ha 14 0oy B ofHi€i BCTAHOBUNM (hOpMYBaHHS
«OBOCTBOITKM» MiX CTINOKO KWLLKOK Ta AUCTaNbHOK NeT-
Nero 30yXBUHHOI, LLO NPU3BOAWIIO 4O IHTEPMITYBasbHOI
HenpoxiaHocTi (puc. 1), y Apyroi —netns ileum 3aBepHyTa
Ha 180° Ta npunasiHa i3 NacMoM BENUKOrO CanbHWKa 40
Kynona cninoi KuLLku, sika Oyna 3anyyeHa y 3poLUeHHs!
nicnsionepaviiHoi panm (puc. 2).

MNnowa, Wwo 3any4eHa o cnarkoBoro npoLecy, cTa-
HoBWTb NoHap 50 % noBepxHi kynona. MpusigHi netni
TOHKOI KULLKV Nepepo3ayTi. leMiyHi sBuLia He BU3Ha-
yunu. MNacax TOBCTOK KULLKOK YacTKOBO 30epexeHuil.
MepeBaxxHa nokanisawlis cnankoBoro NpoLecy B AiNaHLUi
CNINOT KWK 3 (hOPMYBAHHSAM 3POLLEHb PiAKO MPW3BO-
AUTb [0 BUHUKHEHHS NMOBHOIT KMLLKOBOI HEMPOXIAHOCTI Ta,
BiAMNOBIAHO, NepeaYacHoi 3arnbeni TBapuHM.

MakpockoniyHe OLiHIOBAHHS CTaHy YepeBHOI No-
POXHWHK Y 2 cepii 3a HasiBHOCTI NEPUTOHITY Nnokasano:
YTBOPEHHS BicLleponapieTanbH1X cnainok BigdyBanocs i
B TUX BigAinax YepeBHOi NOPOXKHUHU, e HEe BUKOHYBamu
abpasito Me3oTenito, MMOBIPHO, BHACMNIAOK MOLLKO-
IDKEHHS Mif Aieto naToreHHUX GakTepianbHUX (hakTopiB
(puc. 3).

[JaHnx, wo oTpumanu, SOCUTb ANS MOPIBHSAHHS
KinbKOCTi, MOLIMPEHOCTI Ta SIKOCTi CnanoK Mk rpyrnamm
focnimkeHHs. [Ins KinbKiCHOro OLiHIOBaHHS CNankoBoro
npovuecy BUKOpuCTanu wkany 6anbHoro ouiHoBaHHS
Matoba [9] ans aHanidy Mogenen i3 3anyyeHHsIM caecum
(mabn. 2)
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Puc. 1. 1 cepisi, 14 noba. PopmyBaHHS «ABOCTBOMKM» MiX CMIMOIO KULLKOHK Ta ANCTANBHOI0 NETNEH0 3AYXBUHHOI KULLKM.

Puc. 2. 1 cepisi, 14 poba. MeTns ileum 3aepHyTa Ha 180° i NpunasHa i3 nacMoM BENWKOTO carbHYKa A0 Kynona CRinoi KUK Ta 40 nicrisionepaLyiiHoi paHu.

Puc. 3. 2 cepis, 14 goba. BicueponapietanbHi cnaiiku Mix caecum i YepeBHOK CTIHKOHO.

Puc. 4. GparmeHT KuLwKu, Lo ikcoBaHWi [0 YepeBHOI CTiHkK. 3abapeneHHs 3a BaH Mi3oHomM. Ok. x10, 06. x4.

Puc. 5. Cnaiika 3 X1poBOt TkaHUHO (hikcoBaHa [0 CTiHKM kuLki. 3abapBnenHs 3a BaH Mi3oHom. Ok. x10, 06. x4.
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[lonaTkoBO OLiHIOBaNM HasBHICTb CNanok Ao nic-
nsionepauinHoro pybus, HasiBHICTb BUNOTY B YEPEBHil
MOPOXHWHI Ta 03HAK KMLLIKOBOI HEMPOXIAHOCTI.

Pe3ynkratv MakpocKkoniYHOro OLiHIOBaHHS iHTpaabao-
MiHaMbHOrO CMankoBOro NPOLECy HaBeaeHi B mabnuyi 3.

#Ak BUOHO 3 HaBeZeHUx y mabnuui 3 faHux, B yCix
TBApWH [OCSATHYTO (DOPMYBaHHS CMaikoBOro MpOLECy.
lMokasHukn cnaiikoBoro npouecy 3a Matoba y 1 cepii
ctaHoBumun 5 [3; 6], B ymoBax neputoHiTy — 6 [5; 6].
YcknagHeHHst 3 6oKy onepauiiHOi paHW PO3BUHYIUCH B
OAHIET TBApUHK 3 2 cepii (NiganoHeBpoTUYHMIA abeuec),
Llie B ofHiei TBApUHK 3 NipAoCnigHOT rpynu copmysa-
nacb niraTypHa Hopuus. Bunagku po3suTKy KWLLIKOBOT
HenpoxigHocTi abo nepeayacHoi 3armbeni TBapuH 3a
nepios CNocTepexeHHs! Bynm NOOAVHOKUMM.

Omxe, hopMyBaHHs iHTpanepuToHeanbHOro cnan-
KOBOTO NMPOLIECY AOCArHYTO B YCiX MiAAOCHIAHNX TBAPUH
(100 %). opmyBaHHS 3pOLLEHb MiXX C2eCUM i HePEBHOKO
CTiHKOt0 BUSBUIN Y 66,7 % BUNaakis.

MMicns BUBEOEHHS TBAPWH 3 EKCIEPUMEHTY Ha 14 foby
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Ta MakpOCKOMIYHOTO OLIiHIOBAHHS CMaiikoBOro npoecy
BUIYYMIM caecum KOHIMoMepaTtamu, Lo YTBOPUIUCS,
abo iHTaKTHy caecum, BUKOHAMW TiCTONOriYHe AOCHi-
[DKEHHS 3paskiB.

£k nokasano rictonoriyHe AocCnimkeHHs (CBITNIOBa Mi-
Kpockonisi, 3abapBreHHst reMaToKCUIIH-e031HOM i 32 BaH
lizoHom), cepep TBapuH 1 i 2 cepii caecum Gyna dikco-
BaHa [10 CTPYKTYP YEPEBHOI CTIHKW LLiTbHO CMOMYYHOK
TkaHuHot (puc. 4). Came HasBHICTb | MOLWMPEHICTb LX
BiCLleponapieTanbHUX Crnaok € OCHOBOK OLjiHIOBAHHS
edeKTMBHOCTI CNankoyTBOPEHHS NPU 3anpONOHOBaHOMY
cnocobi MoaerntoBaHHS.

BcraHoBneHa HasBHICTb y 5 BUNaakax BicLepo-Bic-
LiepanbHKx cnavok Mix caecum, NETNSAMMU TOHKOI KMLLKA
Ta canbHukoMm. Mpu 3abapBneHHi 3a BaH i30HOM y Tka-
HUHax Opwi Ta No Nepudepii KULLKM BU3HAYanm AinsHK1
BOJIOKHWCTOI CMOMYYHOI TKaHUHM (puc. 5).

Y3aranbHiooun pesynsratn 060x cepiit ekcrnepu-
MEHTamNbHOr0 AOCHIMKEHHS, MOXHA 3pOOMTU BUCHOBOK:
3anponoHoBaHwWiA cnocié ModentoBaHHs iHTpaabaomi-

Maronoris. Tom 16, Ne 1(45), civeHb — kBiTeHb 2019 p.



HamnbHWX CMaroK LWNsiXoM abpasii cepo3HOro Nokpuey
caecum LepBiKanbHOK LLITOYKO B HanpsiMi B3AOBXK
KULLKM O NOSIBU TOYKOBWX KPOBOBWMWBIB y BUMMAZ
«KPOB'IHOI POCU» Ta MOLLKOKEHHS NapieTanbHOi oYe-
PEBWHU B HWXHIX KBagpaHTax 3abesneyye po3BMTOK
afreavBHOro iHTpaabaoMiHanbLHOro NPOLECY, @ BHYTPILL-
HbOOYEepeBNHHE BBEAEHHA 2 MI cycneHsii dekanii y
dhisionoriyHoMy po3umHi xropuay HaTpito 3a 20 roguH oo
OMMCaHOTO MOLLKOMKEHHS MPU3BOANTbL O BUHWUKHEHHS
(hiBPUHO3HO-THINHOTO NEPUTOHITY 3 ABULLAMW KULLKOBOT
HENPOXiAHOCTI. Y BCiX CNOCTEPEXeHHsIX Oyno HaanmL-
KOBe iHTpaabpoMiHanbHe CnaikoyTBOPEHHS, PO3BUTOK
AKOro, Ha HaLl nornsa, y 1 cepii MogentoBaHHsA 3ymoBne-
HUIN MEXaHIYHUM YLUKOKEHHAM Cepo3, npu 2 cepii — sk
iH(piKyBaHHSM, TaK | TpaBMYBasbHOO Ji€t0.

06roBopeHHA

HwHi Hemae yHiBepcanbHoro cnocoby MogentoBaHHs
iHTpaabaoMiHaNbHMX Crariok B acenTUYHMX YMOBaX i B
YMOBaX MEPUTOHITY. 3anpornoHoBaHa B Cy4acHil (haxosil
niTepatypi KinbkiCTb BapiaHTiB TBAPUHHUX MOAeneV Ans
BMBYEHHS aaresioreHedy He 3aBXay MoKasye XipypriuHy
npupoay LbOro NpoLecy, BOHWM MatoTb HU3bKY BiATBO-
PIOBAHICTb i € HepocTaTHbO onucannmm [1-8]. OTxe,
po3pobnsitouM MeToL MOLENOBaHHS, NepeBary Haaaeanu
BVYKOPUCTaHHIO (haKTOPIB, LLO HAsiBHI Mig vac XipypriYHmnx
BTPYYaHb i MOXyTb OyTV CTaHOApPTW30BaHI Ta BiTBOPEHI
B EKCMEPUMEHTarbHNX YMOBaXx. 3anpornoHoBaHa Mogenb
€ TEXHIYHO NPOCTOH0, Ma€ BUCOKWIA MOKa3HUK BiZTBOPLOBa-
HOCTI: cepeqHin 6an cnarkoBoro npouecy 3a Matoba B 1
cepii ctaHoBmB 4,90 (3,00; 6,00), B ymoBax NepuToHITy —
4,83 (2,00; 7,00).

OuiHoBaHHS iHTpaabaoMiHanbHOro CnarkoBoro
npouecy 3a wkanoto Matoba [7] ano amory KinbkicHO BU-
3HAYMTY CNANKOYTBOPEHHS! B MOAEMSIX i3 NMOLLKOMKEHHAM
caecum, iXHIO LLNbHICTb | NOWMPEHICTb, a TaKOX BIU3HA-
YUTK iHTErpanbHWiA NokasHuk. Beaxaemo 3a HeobxigHe
HaronocuTy, Wo MOAENOBaHHS iHTpaabhoMiHaNbHUX
CravioK B aCenTU4YHMX YMOBaX i B YMOBaX NEepUTOHITY 3a-
NPOMOHOBaHVM CIOCOGOM AOCSTHYTO B YCiX MiAAOCTIAHNX
TBapuH (100 %), pO3BUTOK SKOTO, IMOBIPHO, 3yMOBMEHMI
i MEXaHIYHMM YLLKOMKEHHSIM cepoau (1 cepist), 1 iHdiky-
BaHHAM (2 cepis), WO Hanbnmxye 0o dhakTopis nig vac
XipypriYHux BTpyYaHs.

BucHOBKU

1. Ana ekcnepuMeHTanbHOro BiATBOPEHHS iHTpa-
abpoMiHanbHMX Carok B acenTUYHUX YMOBaX AO0LNbHO
BMKOPWCTOBYBATH CMOCI6 MOLEntoBaHHs LLNsxoM abpaaii
CEepO3HOTO MOKPKBY caecum LiepBikanbHOH LLTOYKOK B
HanpsiMi B3LOBX KULLKY 10 MOSIBY TOYKOBUX KPOBOBUIMBIB
Yy BUMMSAj «KKPOB'SAHOT POCY» Ta MOLLKOPKEHHS NapieTanb-
HOI OYEPEBVHUN B HWXHIX KBapaHTax, Lo 3abesnevye
PO3BUTOK aAresvBHOrMO iHTpaabpoMiHanbHOrO mpoLecy
B YCiX NiAAOCNIAHNX TBAPUH (CepepHin 6an cnankoBoro
npouecy 3a Matoba craHosus 4,90 (3,00; 6,00)).

2. [ins ekcnepuMeHTanbHOro BiATBOPEHHS iHTpa-
abgomiHanbHUX Chnarok B ymMoBax MepuToHiTy 3a 20
roAVH O ONMCaHoro Cnocoby MOAENoBaHHS AOLiNbHE
BHYTPILLUHbOOYEPEBUHHE BBEAEHHS 2 M CycrneHsii de-
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Tabnuus 2. LLkana ans ouiHoBaHHs iHTpaabaoMiHaNbHOMo CnanikoyTBOPEHHS B
eKCNepUMEHTI

Kareropis Ta onuc

KinbkicTb BUnagkis

MowmpeHicTb 3poleHb

Hemae 3anyyeHHs 0 - -
<25 % o6pobneHoi nnowli 1 1 -
<50 % o6pobneHoi nnowi 2 8 4
<75 % 06pobneHoi NnoLwi 3 7 2
<100 % obpobneHoi nnowi 4 - -
LLinbHicTb 3poLieHb

Hemae cnarok 0 - -
Pospinstotbes Tpakuieo 1 2 1
PosainsitoTbCs TyNUM LUNSIXOM 2 3 1
PospineHHs notpebye <50 % roctpoi aucekuii 3 6 2
PospinenHs notpebye >50 % roctpoi pucekuii - 4 - 2

Tabnuusa 3. Pesynsrat MakpocKOMYHOTO OLHIOBAHHS BUPAXeEHOCTi CMaikoBOro
npouecy (cepefHi 3Ha4eHHs B 6anax 3a wkanoto Matoba, Me [Q,;; Q,])

Cepn
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c =} & C T (5} 3 ]
1 cepisi, n = 11 3[3;3] 3[23 5[3:6 2 2 3 0 0
2 cepis, n = 6 25[2;3] 3[23] 656 0 6 3 2 1

Kanii y isionoriYyHOMy po34WHi Xnopuay HaTpito, Lo
3abe3neyye po3BUTOK aAre3BHOTO iHTpaabaoMiHaNbHOMo
npouecy B ymMoBax (DiGPUHO3HO-THIIHOTO MEPUTOHITY B
ycix migpgocnigHux TBapuH (cepenHin 6an cnaikoBoro
npouecy 3a Matoba — 4,83 (2,00; 7,00)).

MepcnekTnBM noaanbLWKMX gocnimKkeHb. [aHi ganv
3MOry BBaxaTu po3pobrneHi Mopeni agekBaTHUMU Ans
3iiCHEHHS Haaani ekcriepuMeHTanbHWUX SOCHIKEHb ANs
BVBYEHHS! iHTPaabaoMiHanbHOI NPodiNakTUKkK CankoyTBo-
PEHHS B yMOBaX iH(piKyBaHHS Ta B @CENTUYHMX YMOBaX.
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KapamanbHoe pemoaeArupoBaHue B 0CTPoM nepuoae Q-uHdapkra
MHOKapAa, OCAOXKHEHHOT0 OCTPOW CEpPACUHON HEAOCTAaTOYHOCTLIO

Ha ¢OoHe runeprAuKeMuu

B. A. CbiBonan*E, H. U. Kanwutapb*BCP

3anopOXCKI TOCYAAPCTBEHHbI MEAULIMHCKUI YHUBEPCHTET, YKpanHa

A - KOHLIEMUWS U AU3aMH MCCAEA0BaHKS; B — c60p AaHHbIX; C - aHaAW3 U MHTepRpeTaumns AaHHbIX; D - HanucaHue cTaTbu;
E - peaakTMpoBaHKe CTaTbk; F - OKOHUATEABHOE YTBEPXKAEHME CTaTbH

Lienb pa6oTbl — M3y4nTb OCOBEHHOCTU CTPYKTYPHO-FEOMETPUYECKON 1 (DYHKLIMOHANBHON NEPECTPONKM CepaLa B OCTPOM
nepvoge Q-uHcapkra mnokapaa (Q-MM), ocnoxHeHHOro ocTpor cepaeyHon HegocTatodHocTblo (OCH) Ha coHe rmnep-
rnvkemum (IT).

Matepuanb! u metogbl. B nccnenosarve BkntodeHs! 139 naumeHToB B octpom nepuoge Q-VIM, ocnoxtenHoro OCH: y 108
6onbHbIX AnarHoctposana I npu noctynneHun (y 23 yctaHoeneH C 2 Tuna B aHamHese, y 34 — ctpeccosas [T, y 26 —
HapyLLeHWe TonepaHTHOCTH K rntoko3e (HTT), y 25 — Bnepsble BbisiBNeHHbIN (BB) anabet 2 Tuna), y 31 — Hopmornmnkemus.
MauneHTam onpeaensnu ypoBeHb IMUKeEMUM, rmnkemmuyecknin npoduns (M), paccunTeiBany cTaH4apTHOE OTKMNOHEHUE W
koachprumeHT Bapuavmm 1, N3Mepsnn CTPYKTYPHO-TEOMETpUYECcKVe 1 (yHKLUMOHaNbHbIe nokasatenu cepaua.

Pesynkrathl. B rpynne Kunnun 2 KCP Ha 16 % v COJIA Ha 29 % Gonblue, a YO Ha 17 %, YW Ha 20 % v ®BITXK Ha 25 %
MeHbLLe, Yem B rpynne Kunnmn 1. Paamep J1M Ha 8 %, UMMITXK Ha 16 %, MVE Ha 18 %, E/A Ha 46 % wmeHblue, a PBITDK Ha
10 % n IVRT Ha 11 % 6onbLue, yem B rpynne Kunnun 3. B rpynne Kunnun 3 pasmep J1M Ha 11 %, KCP Ha 20 %, UMMITX Ha
24 %, MVE Ha 24 %, E/A Ha 45 % v COJA Ha 39 % Bbiwwe, a YO Ha 18 %, ®BITK Ha 32 % Hwke, yem B rpynne Kunnwn 1. Y
nauvenToB ¢ I'T npu noctynneHun KOP Ha 9 %, KCP Ha 6 %, CAMA Ha 18 % Gonblue, a ®BIDK Ha 17 % meHbLue, YeM y naup-
€HTOB ¢ Hopmornkemueit. B rpynne ctpeccosoit I'T KAP Ha 10 % 1 KCP Ha 5 % Gonblue, PBITK Ha 15 % Huxe, Yem B rpynne
Hopmornivkemum. B rpynne BB anabeta pasmep M Ha 12 % Gonblue, a @BITK Ha 20 % Huke, Yem B rpynmne HOPMOTIMKEMUN.
Pa3amep JIM Ha 10 %, TMXKIT Ha 13 % BonbLue, Yem B rpynne ctpeccosoit IT. TMXKM Ha 13 % GonbLue, yem B rpynne ¢ HTT. B
rpynne C 2 tuna B aHamHe3e paamep J1M Ha 8 %, KCP Ha 15 % v COJA Ha 29 % Gonblue, a PBITK Ha 19 % meHbLue, Yem
B rpynne Hopmornukemun. Paamep J1M Ha 5 % GonbLue, Yem B rpynne ctpeccosoi . OTMeveHa JOCTOBEpHas NONOXUTENb-
Hast cBsi3b ypoBHs [T npw noctynnenum ¢ pasmepom JM (r = +0,23), KCP (r = +0,27), UMMITX (r = +0,25) n otpuuatensHas
cBs3b ¢ ®B (r = -0,23), p < 0,05. ocToBepHas NonoxuTenbHas CBA3b BEMNYMHBI CTaHOAPTHOIO OTKMOHeHus [T ¢ pasmepom
NN (r = +0,27), KOP (r = +0,20), KCP (r = +0,23), UMMIDX (r = +0,32) n oTpuuatensHas ceasb ¢ OB (r = -0,20), p < 0,05.
YcTaHoBrneHa JoCTOBepHas MonoxuTenbHas cesasb KoadduumeHTa sapuaumy M1 ¢ pasmepom I (r = +0,24), KOP (r = +0,25),
KCP (r = +0,24), UMMITDX (r = +0,36) 1 oTpuuatensHas caasb ¢ PB (r = -0,22), p < 0,05. B rpynne ctpeccosoit [T u C[ 2 Tuna
B aHaMHe3e 3KcLeHTpuyeckas runeptpodms JK passmBanack AOCTOBEPHO Yallle B CPABHEHWM C rPyNnMoi HOPMOTTIMKEMUN.

BbiBogpbl. Y nauueHToB B ocTpoM nepuoge Q-VIM ¢ runeprivkemueli npu noctynneHum ¢ yBenuyeHnem knacca OCH otme-
YEHO YBENNYeHWe CPeaHero YpoBHS MMMKEMUM, CTAaHAAPTHOTO OTKIOHEHUS 1 koadduumenTa Bapuauum 1, pasmepa M1,
KCP, UMMIDX, CONA 1 cHuxenne YW n ®BIDK. B rpynne Kunnun 3 yctaHoeneHo yeenudeHne MVE, cootHoweHus E/A n
cHkeHne IVRT, uTo cBMAETENLCTBYET O NpeobnagaHui AMacToNNYeCcKorn ANCEyHKUMM 2 TUna B cpaBHeHUM ¢ Kunnun 1 1
Kunnun 2. Y naumeHToB ¢ runeprivkemmeit npy NoCTynneHUM CUCTONMYECKY0 AncyHKUmo JK 1 NeroyHyto runepreHsuto,
a y nauueHToB co ctpeccosoii [T n C[l 2 Tvna B aHaMHe3e 3KCLIEHTPUYECKYHO TMNEPTPOCUI0 PErnCTPUPYIOT JOCTOBEPHO
yalle, YeM B rpynne Hopmornukemun. Havnbonee BoipaxeHHoe yBenuueHwe J1T n cHxeHne ®BIDK oTmeyeHo y naumeHToB
¢ BB gnabetom n C[] 2 Tvna B aHamHe3e. [T, yBennyeHve ctaHgapTHOrO OTKIIOHEHMS W koadduumeHTa Bapuauum T Ha
doHe OCH BnusitoT Ha KapauanbHoe pemogenuposanve npu Q-VIM, yto nposiensietcs cHmkeHuem ®BIDK, yBennyeHnem
pa3mMepoB Kamep cepaua u macckl Muokapaa JTK.

KapaianbHe pemoaeAtoBaHHA B rocTpomy nepioai Q-iHpapkry miokapaa, Lo YCKAAAHEHUH
rocTpolo CepLieBol0 HEAOCTATHICTIO Ha TAI rinepraikemii

B. A. CuBoaan, H. |. Kanwurap

MeTa po60T1 — BUB4MTM OCOBNMBOCTI CTPYKTYPHO-rEOMETPUYHOI Ta (PYHKLOHaNbHOI nepebynoBm cepus B roCTPOMY Nepiogi
Q-iHdbapkTy Miokapaa (Q-IM), Lo ycknagHeHui rocTpoto cepuesoto HegocTartHicTio (TCH) Ha tni rineprnikemii ().

Marepianu Ta metoau. Y pgocnimkeHHs 3anyyunu 139 nauienTiB y roctpomy nepioai Q-IM, wo ycknagHenuin CH: y 108
XBOpUX fiarHocTyBanm I'T nig Yac HagxomkeHHs (y 23 Busisunu LU 2 Tuny B aHamHesi, y 34 — ctpecosy T, y 26 — NOpyLUEHHS!
TonepaHTHocTi o rntokosu (MTT), y 25 — ynepue Busienenwii (BB) giabet 2 Tuny), y 31 — Hopmornikemis. MNavieHTam BusHavanm
piBeHb rnikemii, rnikemivHniA npodine (1), po3paxoByBanu cTaH4apTHE BigXuneHHs Ta koediuieHT Bapiauii 1, Bumiptoanm
CTPYKTYPHO-TEOMETPUYHI Ta (OyHKLIOHAMNbHI MOKa3HWKY CepLis.

Pesynitartn. Y rpyni Killip 2 KCP Ha 16 % i CTIA Ha 29 % 6inbLwui, a YO Ha 17 %, YI Ha 20 % i ®BJILW Ha 25 % MeHLwi, Hix
y rpyni Killip 1. Poamip J1M Ha 8 %, IMMIIL Ha 16 %, MVE Ha 1 8%, E/A Ha 46 % meHwi, a PBJILL Ha 10 % i IVRT Ha 11 %
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GinbLwi, Hix y rpyni Killip 3. Y rpyni Killip 3 poamip JM Ha 11 %, KCP Ha 20 %, IMMILW Ha 24 %, MVE Ha 24 %, E/A Ha 45 %
i CTITA Ha 39 % Buwwi, a YO Ha 18 %, ®BJILW Ha 32 % Huxdi, Hix y rpyni Killip1. Y nauiexTis 3 I'T npu HapxomxeHHi KOP Ha
9 %, KCP Ha 6 %, CTIA Ha 18 % 6inbLui, a ®BJIL Ha 17 % MeHLa, HiX y nauieHTiB i3 HopMormikeMieto. Y rpyni CTpecoBoi
I KOP Ha 10 % i KCP Ha 5 % 6inbLui, ®BJILL Ha 15 % Huxya, Hix y rpyni Hopmornikemii. Y rpyni BB piabety poamip 1M
Ha 12 % GinbLue, a PBJILL Ha 20 % Huxye, Hix y rpyni Hopmornikemii. Posmip JTM Ha 10 %, TMLUM Ha 13 % GinbLui, Hix y
rpyni ctpecosoi M. TMLLM Ha 13 % 6inbLe, Hix y rpyni 3 MTI. Y rpyni LA 2 Tuny B aHamuesi poamip J1M Ha 8 %, KCP Ha
15 % i CTIA Ha 29 % 6GinbLui, a PBJILL Ha 19 % meHLua, Hix y rpyni Hopmormikemii. Poamip JM Ha 5 % GinbLue, Hix y rpyni
cTpecoBoi [T. BusHauunu BiporigHWii NO3MTUBHMIA 3B'A30K piBHA T nig Yac HagxomkeHHs 3 po3mipom J1M (r = +0,23), KCP
(r=+0,27), IMMJL (r = +0,25) i HeraTuBHWIA 38’30k i3 ®B (r = -0, 23), p < 0,05. BiporigHuii NO3UTUBHUI 3B’A30K BENMYUHN
CTaHZapTHoOro BigxuneHHs 1 i3 poamipom JIM (r = +0,27), KAP (r = +0,20), KCP (r = +0,23), IMMIILW (r = +0,32) i Hera-
TMBHMI 3B'A30K i3 ®B (r = -0,20), p < 0,05. BusiBunu BiporigHui No3nTUBHWIA 38’30k koedilieHTa Bapiauii 1 i3 po3mipom
NN (r = +0,24), KOP (r = +0,25), KCP (r = +0,24), IMMILW (r = +0,36) i HeraTuBHWit 38'A30kK i3 ®B (r = -0,22), p < 0,05. Y
rpyni ctpecosoi T i LI 2 Tuny B aHaMHesi ekcLieHTpuyHa rineptpodis JTLL possrBanacs BiporigHO YacTille NOpPiBHSHO 3
rpyno HOpMOrfiKeMil.

BucHoBku. Y nauiexTis y roctpomy nepiogi Q-IM i3 rinepriikemieto nig Yac HagxomkeHHs 3i 36inbLueHHam knacy MCH BigaHa-
YaeTbCs 30iNbLLEHHS CepeaHbOro PiBHA rMikeMii, CTaHAAPTHOrO BiAXMNeHHs Ta koediuieHTa Bapiauii M1, poamipy I, KCP,
IMMJILL, CTIA Ta 3HmxeHHs YI Ta OBJILL. Y rpyni Killip 3 BusiBunm 36inswenHs MVE, cnissigHowweHHs E/A Ta 3HmkeHHs IVRT,
LU0 CBIAYNTb MPO NepeBaxaHHs diactoniyHoi ancdyHkuii 2 Tuny nopisHsaHo 3 Killip 1 i Killip 2. Y nauieHTis i3 rineprnikemieto
NPV HaaXxoMmKeHHi cuctoniyHy ancdpyHkuito J1LL i nereHeBy rinepTeHsito, a B navieHTis 3i ctpecosoto [T i LA 2 Tuny B aHaMHesi
€KCLIEHTPUYHY rinepTpodito peecTpytoTb BipOrigHO YacTille, HiX Y rpyni Hopmornikemii. HanbinbLu BupaxeHe 36inbweHHs 11
i 3HWxeHHst GBI BusiBunu B nauiexTis i3 BB giabetom i LI 2 Tuny B aHamHesi. [T, 36inbLUeHHs cTaHAapTHOTO BiAXWUIEHHS,
koedpivieHTa Bapiauii 'l Ha Tni FCH BnnuBatoTb Ha KapaianbHe pemogentoBaHHs npu Q-IM, Lo NPOSBNSETCA HKEHHAM
®BJILL, 36inbLUeHHsM po3mipiB kamep cepus Ta Macu miokapgaa JILL.

Cardiac remodeling in the acute period of Q-myocardial infarction,
complicated by acute heart failure and hyperglycemia

V. D. Syvolap, N. I. Kapshytar

The aim was to study structural, geometric and functional heart reconstruction in acute period of Q-myocardial infarction (Q-
MI) complicated by acute heart failure (AHF) and hyperglycemia (HG).

Materials and methods. The study included 139 patients in acute period of Q-MI complicated by AHF. On admission,
HG was diagnosed in 108 patients: 23 cases of type 2 diabetes in history, 34 — stress HG, 26 — impaired glucose tole-
rance (IGT), 25 — first identified diabetes. The level of glycemia and glycemic profile (GP) were determined in patients,
the standard deviation and the coefficient of GP variation were calculated, the heart structural, geometric and functional
parameters were measured.

Results. The increase by16 % in ESD and 29 % in the systolic PAP, the decrease by 17 % in SV, 20 % in Sl and 25 %
in LVEF were revealed in the Killip 2 group comparing with the Killip 1 group. The decrease in LA size by 8 %, LVMI by
16 %, MVE by 18 %, E/A by 46 %, the increase in LVEF by 10 % and IVRT by 11 % comparing with the Killip 3 group
were observed. The increase in the size of LA by 11 %, ESD by 20 %, LVMI by 24 %, MVE by 24 %, E/A by 45 % and
the systolic PAP by 39 %, and the decrease in SV by 18 %, LVEF by 32 % were detected in the Killip 3 group comparing
with the Killip 1 group. The increase in EDD by 9 %, ESD by 6 %, systolic PAP by 18 % and the decrease in LVEF by
17 % were defined in patients with stress HG comparing with the patients with normal glycaemia. The group with stress
HG showed the increase in EDD by 10 %, ESD by 5 % and the decrease in LVEF by 15 % comparing with the group with
normal glycemia. There were the increase in the size of LA by 12 % and the decrease of LVEF by 20 % in the group with
the first identified diabetes comparing with the patients with normal glycaemia. There was an increase in the size of LA by
10 %, IVS by 13 % comparing with the stress HG group; IVS by 13 % comparing with the group with IGT. The group of type
2 diabetes demonstrated the increase in the size of LA by 8 %, ESD by 15 %, and the systolic PAP by 29 %, and the de-
crease in LVEF by 19 % comparing with patients with normal glycaemia; the increase in the size of LA by 5 % comparing
with the stress HG group. There was a significant positive relationship between the level of HG on admission and the size
of LA (r = +0.23), ESD (r = +0.27), LVMI (r = +0.25) and a negative relationship with the LVEF (r = -0.23), P < 0.05. A sig-
nificant positive correlation between the standard deviation of the GP and the size of the LA (r = +0.27), EDD (r = +0.20),
ESD (r=+0.23), LVMI (r = +0.32) and a negative relationship with LVEF (r = -0.20), P < 0.05 were determined. A significant
positive correlation between the coefficient of variation of the GP and the size of the LA (r = +0.24), the EDD (r = +0.25),
the ESD (r = +0.24), LVMI (r = + 0.36) and negative correlation with LVEF (r = -0.22), P < 0.05 were found. The eccentric
hypertrophy of the left ventricle developed significantly more often in the group with stress HG and type 2 diabetes in history,
comparing with the group with normal glycemia.

Conclusions. The increasing of the average blood glucose level, standard deviation and coefficient of GP variation, LA size,
ESD, LVMI, and systolic PAP and the decreasing of Sl and LVEF were observed in patients with acute Q myocardial infarction
and hyperglycemia on admission with the elevation of AHF grade. The study revealed the increase in MVE, E / Aratios and a
decrease in IVRT in the Killip 3 group, which indicates the predominance of type 2 diastolic dysfunction comparing with Killip
1 and Killip 2. The patients with hyperglycemia on admission, systolic dysfunction of the left ventricle and pulmonary hyper-
tension, and the patients with stress hyperglycemia and type 2 diabetes in the history demonstrate the eccentric hypertrophy
significantly more often than patients with normal glycemia. The Q-MI cardiac remodeling is influenced by the increasing level
of glycemia, standard deviation and coefficient of variation of GP on the background of AHF, which is manifested in LVEF
decreasing and the increasing of the heart chambers size and left ventricular myocardial mass.
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Octpeit Q-nHdapkT Muokapga (Q-MM) saHnmaer nu-
LVPYHOLLE NO3NLIMM CPeam NPUYUH CMEPTHOCTY U UHBa-
nuausaumm B mupe. B YkpanHe cMepTHOCTb OT OCTPOro
MH(apKTa Mokapaa B Bo3pacte 55-60 NeT Bbille, YeM
y naunexToB 80 neT Bo ®PpaHumm [1]. Hannune octpoi
ceppeyHon HepgoctatodHocT (OCH) ocToBEPHO YXyA-
waet nporHo3 y 6onbHbix Q-WM [2]. [okasaHa ponb
runeprivkemun (I'T) kak He3aBMCKUMOrO MpeamKTopa
CMEpPTHOCTM 1 HeBnaronpusTHOrO TeYeHNs 3aboneBaHns
y naumeHToB kak ¢ Q-VIM n caxapHbim gnabetom, Tak v
6e3 HapylueHus yrnesogHoro obMeHa B aHamHese. B
ycnosusx OKC ctpeccosas [T npuBoauT K AONOMHUTENb-
HOW CTPYKTYPHOM, OYHKLMOHANBHO 1 MeTabonmnyeckon
nepecTtpomnke mmokapga [3]. iccnegosaHusimm fokasaHo
6onee BbIpaXXEHHOE peMofenpoBaHe cepaLa y naum-
eHToB ¢ Q-VIM Ha cboHe IT, 4em y naumeHToB 6e3 Hapy-
LeHus yrneBoaHoro obmeHa [4]. TpebytoT fanbHenwero
13y4YeHnst 0COBEHHOCTU CTPYKTYPHO-TEOMETPUYECKO 1
(hyHKLIMOHaNBHON NepecTporkvM MUoKapaa y nauveHToB
¢ Q-M, Teuenne kotoporo ocrnoxHeHo OCH Ha ¢oHe
TMNepriMKemMumy.

LieAb pa6oTbi

M3yunTb 0COBEHHOCTH CTPYKTYPHO-TEOMETPUYECKON 1
yHKLMOHANbLHON NepecTponki cepaua B OCTPOM ne-
puope Q-uHdapkTa Muokapaa, OCMOXHEHHOTO OCTPON
CepaeYHo HEROCTaTO4HOCTBIO Ha (DOHE TNEPTIIKEMUM.

Matepuanbl 1 MeToAbI UCCAEAOBAHUA

ViccnenoBaHme BbINOMHEHO Ha KnuHUYeckoi base kade-
Apbl BHYTPeHHWX BonesHen 1 3anopoxckoro rocyaap-
CTBEHHOTO MEAMLMHCKOrO YHUBEPCUTETa B OTAENEHUM
VHTEHCUBHOW Tepanuu ns NeYeHns NaLmMeHTOB C OCTPON
KOPOHapHOW HepocTaToMHOCTBIO KY «lopofckas KnnHu-
yeckasi 6ornbHULEA IKCTPEHHOW W CKOPOW MEANLIMHCKON
nomoLum . 3anopoxbs». MNocne nognucaHuns nHopmm-
POBaHHOrO Ccornacvs B UccrnefoBaHue Bkoumnm 139
nauueHToB B octpoM nepuoge Q-MIM, ocnoxHeHHoro
OCH (cpepHuin BospacT — 66,3 + 11,4 roga, M + SD).

Original research

[n3aliiH nccnegoBaHMsa cornacoBaH C NoKanbHbIM
aTnyeckum komutetoM (npotokon Ne 10 ot 26 aekabps
2018 r.) C 3akI04eHMEM O COOTBETCTBUM TpebGOBaHUAM
MOparnbHO-3TUYECKNX HOPM BUOSTHKM COrMacHo nNpasu-
nam ICH/GCP, XenbCUHCKo AekrnapaLmy Npae YenoBeka
(1964 r.), KonBeHuum Coseta EBponbl no npaeam 4Yeso-
Beka 1 buomenmumHe (1997 r.), a Takke AENCTBYOLIETO
3akoHodaTenbCTBa YKpanHsbl.

Kputepuu BkmioveHus: naumentsl ¢ OKC ¢ nogve-
MoM ST, KOTOpbIM BbINonHeHa (N = 29) 1 He BbINONHEHa
(n = 110) TpombONUTUYECKas Tepanus.

Kputepumu uckntodeHus: nauneHtsl ¢ OKC 6e3
nogbema ST.

Knacc OCH ouenuBanu no knaccudmkaumum Kun-
nvn (Kunmun | — 45 6onbHbIx, Knnnun 11 — 52, Kunnun
Il — 42 nauuerTa). Y 108 GonbHbIX (CpegHui BospacT —
67,0 + 11,1 roga) amarHoctuposaHa I'T npu nocTynne-
HUN — YPOBEHb TMIOKO3bl KPOBU Bhilwe 7,8 MMOMb/N
(cornacHo pekomeHaaumusam AMEpUKaHCKO accoumanmmn
SHOOKPUHOMOroB M AMepuKaHCcKon aunabetuyeckomn
accoumauum [5]), y 31 (cpegHuit Bospact — 63,0 £ 10,1
roga) — Hopmornkemus. Mocne cbopa aHamHesa y 23
naumeHToB (cpeaHui Bospact — 67,0 + 8,9 roga) ava-
rHocTmpoBaH C[] 2 Tvna gnutensHocTblo oT 3 Ao 15 net.
HapyLueHuii yrneBogHoro obmeHa B aHamMHe3e He bbino
y 85 6onbHbIX. B koHLe ocTporo nepuoaa Q-VIM naumen-
Tam ¢ I'T npoBeaeH nepoparbHbIA TECT TONEPaHTHOCTY K
rntoko3e no metoauke BO3 [6]. Y 34 6onbHbIX (CpegHun
Bo3pacT — 67,0 + 11,5 roga) ¢ HopManbHbIMK Pe3ynb-
Tatamm Tecta [T pacueHvBanu kak CTpeccoByto, y 26
(cpemHum BospacT — 65,0 + 11,8 roga) AMarHOCTMPOBAHO
HapyLLEeHVe TONepaHTHOCTM K [Miokose, y 25 (cpegHun
Bo3pacT — 65,0 + 12,3 roga) — Brepsble BbISBIIEHHbIN
(BB) caxapHbiii anabeT 2 Tvna. [JoCTOBEPHBIX pasnuynii
Mo BO3pacTy U nony Mexay rpynnamu He 6bino. Beem
nauueHTam onpeaensiny ypoBeHb rMUKEMUN Ha MOMEHT
MOCTYNIEHUS U rrKkeMuyeckuii npodouns (1) B nepsble
CyTKU (4-KpaTHOE M3MepEHIE YPOBHS MTIHOKO3bI Kanummnsip-
How kposw B 6:00, 12:00, 17:00, 21:00). Mo pesynsratam
U3MEPEHUS PaccumMThiBanM CTaHAAPTHOE OTKIMOHEeHUe
(cTeneHb pasbpoca AaHHbIX FMUKeMWN) U KO3 dULK-

Tabnuua 1. YpoeHb rmvkemun v BapuabenbHocTb [T B nccnegyembix rpynnax, Me [Q25; Q75]

MapameTp, eaMHULLI M3MepeHUus Hopmornukemus, n = 31 I'T npu noctynnexuu, n = 108
CtpeccoBas ', n =34 | HTI, n=26 [OuabeTr BB,n=25 |CO2Ttuna, n=23

YpoBeHb I'T npu nocTynnesuu, Mmonb/n 6,1[4,9;6,7] 9,4* [8,6; 11,5]

8,8*[8,1;9,3] 8,8*[8,5; 10,1] 10,4*%[9,1; 11,6] 13,7+ [10,6; 18,5]
CraHpapTHoe oTknoHeHve 1 0,87 [0,6;1,5] 1,54*[1,0; 2,1]

1,44*10,9; 2,0] 1,06 [0,8; 1,7] 1,62*&[1,1; 2,0] 2,28*"M [1,5; 3,6]
KoachchuumeHT Bapuaumu I, % 14 [11;18] 18* [13;25]

22*[14; 27] 15*[10, 21] 17 [14; 23] 19* [16; 31]

*: pa3nuyusi LOCTOBEPHbI MO CPABHEHWIO C rpynnoi HopMornukemuu, p < 0,05; #: pa3anuuns 4OCTOBEPHBI MO CPABHEHMIO C PyNMoii CTPECCOBO rvneprivkemum, p < 0,05;
& pa3nuuns 4OCTOBEPHbI MO cpaBHeHuto ¢ rpynnoi HTT, p < 0,05; ~: pasnuuns JocTOBEpHbI MO cpaBHeHWto ¢ rpynnoi BB auabera, p < 0,05.

Tabnuua 2. YpoBeHb rmukemMuv 1 BapuabenbHocTb M1y naumeHToB ¢ runeprivkemMmen npy NoCTynneHnn B 3asucumocTu ot ctagum OCH, Me [Q25; Q75]

Napaerp, szt vweposn Kunan 1,n= 30 o2 n=46 3 n=2

YposeHb [T npu nocTynneHnn, Mmons/n 9,0 [8,5; 10,4] 9,4 [8,5; 11,5] 10,6 [8,8; 14,5]*
CraHpgapTHoe oTknoHexwe 1 1,33 [0,74; 2,08] 1,46 [0,99; 1,86] 2,03 [1,24; 2,6]*
KoadpduumeHt sapuaumn I, % 16 [11; 22] 17[13; 22] 24 [18; 311

*: pasnuuns 4OCTOBEPHbI NO CpaBHeHMIO ¢ rpynnoi Kunnun 1, p < 0,05; #: pasnnumsa 4OCTOBEPHBI N0 cpaBHeHWto ¢ rpynnon Kunnun 2, p < 0,05.
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OpuriHaAbHI AOCAIAXKEHHS

Ta6nuua 3. CTpyKTypHO-(DYHKLMOHANbHbIE NoKasaTenu cepaua y nauveHToB
C runeprivkemuneit npn noctynnednm no knaccam OCH, Me [Q,,; Q]

Moka3zaTenu, Kunnun 3,
eAUHULIbI U3MepeHus n=32

AO, cm 3,08 [2,93; 3,24] 3,08[2,8; 3,31]
M, oM 3,94 [3,59; 4,4] 4,07 [3,78; 4,39]
K, oM 2,33[2,1;2,75] 2,38 [2,11; 2,74]
TMXKI, cm 1,1[1,03; 1,29] 1,16 [1,03; 1,31]
KOP, cm 5,64 [5,28; 5,95] 5,88 [5,34; 6,15]
T3CIXK, cm 1,13[0,97; 1,21] 1,11[1,03; 1,24]
KCP, cm 3,76 [3,54; 4,2] 4,46 [3,91; 4,85]"
VIMMITK, r/m2 143 [128; 161] 157 [135; 187]
YO, Mn 68,5 [51,1; 86,7] 56,6 [41,6; 74,6]*
YU, M/ 37[28,2; 41,9] 29,6 [21,5; 39]*
MOK, nimuh 4,82[3,69; 5,95] 4,72 [3,67; 6,00]
CU, nimniv? 2,48 [2,07; 3,27] 2,40 [2,13; 3,30]
®B, % 56 [48; 60] 42[39; 511"
MVE, cmlc 0,58 [0,44; 0,72] 0,62 [0,47; 0,82]
MVA, cmic 0,61 [0,49; 0,80] 0,67 [0,53; 0,79]
E/A, ye. 0,8[0,67; 1,32] 0,78 [0,62; 1,51]
IVRT, mc 108,0[89,0; 140,0]  112,0 [95,0; 128,0]
V max AO, m/c 0,99[0,81; 1,18] 0,911[0,72; 1,15]
G AO, MM pr. CT. 3,9[2,65; 5,1] 3,3[2,05;5,3]

V max T, m/c 0,53 [0,38; 0,64] 0,46 [0,38; 0,53]
V max JA, wic 0,66 [0,56; 0,79] 0,66 [0,57; 0,74]
CIMIA, MM pT. CT. 20,2 [18,6; 26,2] 28,4 [20,2; 35,5]"

2,97 [2,77; 3,12]
4,43 [4,1; 4,771
2,57[2,3; 2,84]
1,23 [1,07; 1,31]
5,9[5,37; 6,34]
1,16 [1,03; 1,29]
4,65 [3,82; 5,02]*
188 [157; 235]**
56,4 [43,2; 70,5]*
30,6 [25,8; 40,4]
4,81[3,54; 5,79]
2,42 [1,93; 3,10]
38 [35; 4]

0,76 [0,68; 0,84]**
0,50 [0,40; 0,87]
1,46 [0,84; 2,13
99,5 [85,0; 120,0]*
0,87 [0,58; 1,15]
2,8[1,4;5,1]

0,50 [0,42; 0,60]
0,70 [0,53; 0,76]
33,1[25,2; 36,0]"

*1 Pa3NN4ns JOCTOBEPHBI MO CpaBHeHto ¢ rpynnoi Kunnun 1, p < 0,05; * pasnnuns 4OCTOBEPHbI MO

cpaBHeHwto ¢ rpynnoi Kunnmn 2, p < 0,05.

Tabnuua 4. CTpyKkTypHO-(PYHKLMOHANbHbIE NokasaTenu cepaua B 1 cyTku
Y NauMeHTOB C runeprivkemmuert npu noctyninerun, Me [Q,.; Q. ]

MNMokasaTenu, Hopmornukemus, I'T npu noctynnexuu,
eAUHULIbI U3MEepPEHUs n=31 n=108

AO, cm 3,15[2,90; 3,50] 3,07 [2,84; 3,24]
i, cm 3,90 [3,70; 4,30] 4,15[3,80; 4,47]
MK, cm 2,41[2,10; 2,70] 2,40 [2,10; 2,80]
TMXI, cm 1,23[1,10; 1,36] 1,16 [1,03; 1,31]
KOP, cm 5,30 [4,90; 6,00] 5,80 [5,30; 6,20]*
T3CIXK, cm 1,16 [1,03; 1,30] 1,15[1,03; 1,25]
KCP, cm 3,95 [3,50; 4,30] 4,17 [3,70; 4,801
UMMIK, /2 163,50 [145,00; 202,00] 159,0 [13,04; 194,0]
YO, un 63,05 [46,00; 84,00] 57,6 [45,7; 76,9]
YW, m/v? 33,75 [26,00; 43,00] 32,6 [24,0; 40,6]
MOK, n/muH 44[3,6;6,5] 4,76 [3,60; 5,95]
CU, nimniv? 2,25 [1,90; 3,20] 2,13 [2,00; 3,23]
®B, % 52 [44; 59] 43 [38; 56]*

MVE, cw/c 0,55 [0,45; 0,83] 0,67 [0,50; 0,81]
MVA, cmic 0,65[0,54; 0,78] 0,62[0,47; 0,82]
E/A, ye. 0,77 [0,65; 1,61] 0,83 [0,69; 1,47]
IVRT, mc 117,5 [96,0; 128,0] 108,0 [89,0; 128,0]
V max AO, wlc 0,97 [0,85; 1,27] 0,95 [0,73; 1,15]

G AO, MM pT. CT. 3,75 [2,90; 6,50] 3,60 2,10; 5,10]

V max T, m/c 0,49 [0,39; 0,55] 0,48 [0,40; 0,58]

V max A, mic 0,62[0,52; 0,67] 0,65 [0,56; 0,74]
CIMA, MM pT. CT. 22,2[18,6; 30,0] 26,6 [19,9; 34,6]*

*1 pasnuuns BOCTOBEPHbI NO CPABHEHWIO C rpynmnoii Hopmornukemum, p < 0,05.

eHT Bapuauwu [T (Zont cTaHOapTHOrO OTKMOHEHUS OT
CPeAHero YpoBHS MMtOKO3bl) MO CTaHAAPTHOM MeToAvKe
[7] (ma6n. 1n 2).

B nepsble CyTku BbINONHEHa TpaHCTOpakarbHas
fonnnepaxokapaunorpadus Ha annaparte «MyLab50»
(«Esaote», Utanus) no pekomeHgaLmsaMm AMepukaHcKoro
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coobLiecTBa axokapavorpacuu [8]. OueHnBanm Takve
napametpbl: pasmep aopTbl (AO), AuacTonuyeckuin
pa3mep nesoro npeacepaus (J1M), guameTp npasoro
xenypoyka (MX), koHeunbin cuctonmyeckun (KCP) un
KOHeYHbI anactonunyeckunii pasmep (KOP) nesoro xeny-
Aouka (JTDK), TonwmHy mexokenyno4KkoBon neperopoaku
(M) n 3apHei cTenkun nesoro xenypodka (3CIDK)
B AnacTony, dpakumio Beibpoca neBoro xenyaoyka
(PBIDK). PaccuutbiBanu nHaeke maccbl Muokapaa K
(MMMJXK), yoapHbii o6bem (YO), yoapHbli UHOEKC
(YW), MuHyTHBI 06bem kpoBu (MOK) v cuctonmnyeckuia
nHaekc (CU) IDK. Usmepsnu cuctonnyeckoe aBneHne
B neroyHoun aptepum (COJTA) no notoky Tpukycnugans-
HOW peryprutauuu. Jonnneporpacuyecky oLeHnBanm
ckopocTm kposoTtoka (Vmax) Ha AO, mutpansHom (M),
TpukycnuaansHom knanade (T) u knanaHe Nero4YHow
aptepum (J1A), MakcuManbHbI rpagueHT aBneHns Ha
AO. Namepsanu ckopoctb paHHero (MVE) n nosgHero
(MVA) puactonuyeckoro HanonHeHus JDK, paccuutbl-
Banm X COOTHOLIEHWs1 E/A, Bpemsi M30BOMIOMUYECKOrO
paccna6bnenus JDK (IVRT).

CrtaTuctuyeckuit aHanua npoBOAMMN B Npo-
rpamme Statistica for Windows 13 (StatSoft Inc.,
Ne JPZ8041382130ARCN10-J). HopmanbsHocTb pac-
npeaeneHns KormyeCTBEHHbIX NPU3HAKOB OLeHWBau
¢ nomouwbto kputepusa Wanupo-Yunka. JaHHble
npencrtasneHsbl B Buae M + SD (cpegHee apudmeTu-
yeckoe * cTaHAapTHoe oTKnoHeHue) n Me [Q,,; Q]
(menuana [25 kBapTunb 1 75 kBapTunb)). JocToBEPHOCTb
pa3nnynin KONMYECTBEHHBIX NEPEMEHHBIX MeXayY ABYMS
HE3aBUCVMbIMU FPYMMamm OLEeHVNBANM C MCNONb30BaHU-
eM kputepus MaHHa—YWUTHU. [LoCTOBEPHOCTb pasnuyus
Ka4YeCTBEHHbIX MePEeMEHHbIX OLEHMBaNM C MOMOLLbIO
KpuTepusi X2 3aBUCMMOCTb Mexay ABYMs Konude-
CTBEHHBLIMM NEPEMEHHBIMW aHANM3NPOBaN METOLOM
napHow koppensumm Mupcora. [locToBepHbIMM cunTanu
pasnuyus npu yposHe p < 0,05.

Pesyabtathl

Y nauwpenTos rpynnsl Kunnun 2 KCP Ha 16 % (p = 0,002) n
CONA Ha 29 % (p = 0,007) noctoBepHo GonbLue, a YO Ha
17 % (p = 0,04), YW Ha 20 % (p = 0,03) n ®BITK Ha 25 %
(p = 0,0001) meHbLue, Yem B rpynne Kunnun 1. Paamep
JIMHa 8% (p=0,001), MMITXK Ha 16 % (p = 0,02), MVE
Ha 18 % (p = 0,01), E/A Ha 46 % (p = 0,003) MeHbLLE, a
®BIMK Ha 10 % (p = 0,001) n IVRT Ha 11 % (p = 0,02)
6onbLue, Yem B rpynne Kunnun 3 (mabs. 3).

B rpynne Kunnun 3 pasmep M Ha 11 % (p = 0,004),
KCP Ha 20 % (p = 0,0003), UMMITXK Ha 24 % (p = 0,0004),
MVE Ha 24 % (p = 0,0001), E/A Ha 45 % (p = 0,0003)
n CONA Ha 39 % (p = 0,0002) Bbiwe, a YO Ha 18 %
(p = 0,03), ®BIDK Ha 32 % (p < 0,0001) Hwke, yem B
rpynne Kunnun 1 (mab6n. 3).

Y naumentoB ¢ T npu noctynneHum KOP Ha 9 %
(p = 0,018), KCP Ha 6 % (p = 0,037), COANA Ha 17 %
(p=0,04) 6onbLue, a PBIMK Ha 17 % (p = 0,008) meHbLLe,
YeM Y NauneHTOB C HOpMOrnnkemmei (mabr. 4)

OTmeyeHa [OCTOBEPHAsH NONOXUTENbHAs CBS3b
ypoBHs [T npu noctynneHum ¢ pasmepom 11 (r = +0,23),
KCP (r = +0,27), UMMITX (r = +0,25) n oTpuuarensHas
ceszb ¢ OB (r = -0,23), p < 0,05. JoctoBepHas noro-
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Tabnuua 5. CTpyKTypHO-(yHKUMOHAMbHbIE MOKa3aTenn cepaua B 3aBMCUMOCTM OT BiAA HapyLueHus yrnesoaHoro obmena, Me [Q,,; Q.

Moka3zatenu, Hopmornukemus, n =31 | CtpeccoBas I'T, n = 34 HTI, n =26 Oua6et BB, n = 25 CO 2 Tuna, n = 23
€AUHULIbI N3MepeHns

AO, cm 3,15 [2,90; 3,50] 2,95 [2,75; 3,22] 3,03 [2,86; 3,2] 3,23[3,01; 3,47] 2,99 [2,84; 3,22]
i, oM 39[3,7;43] 3,91 [3,66; 4,23] 4,14 [3,86; 4,50] 4,42 [3,87; 4,611 4,24 [3,88; 4,46]"*
MK, cm 2,41[2,10; 2,70] 2,36 [2,13; 2,52] 2,49[2,10; 2,75] 2,47 [2,18; 2,79] 2,50 [2,07; 2,90]
TMXXIT, cm 1,23 [1,10; 1,36] 1,15[1,03; 1,29] 1,15 [0,97; 1,30] 1,31[1,03; 1,36]** 1,16 [1,06; 1,31]
KOP, cm 5,30 [4,90; 6,00] 5,86 [5,34; 6,15]* 5,69 [5,04; 6,00] 5,77 [5,34; 6,29] 5,86 [5,30; 6,14]
T3CIXK, cm 1,16 [1,03; 1,30] 1,10[1,03; 1,23] 1,16 [1,03; 1,23] 1,23 [1,10; 1,31] 1,11 [1,03; 1,29]
KCP, cm 3,95 [3,50; 4,30] 4171[3,82; 4,82]" 3,94 [3,47; 4,80] 4,14 [3,76; 4,75] 4,64 [3,65; 4,84]"
VIMMITK, r/m2 163,5 [145,0; 202,0] 144 [133; 188] 154 [135; 183] 178 [143; 206] 181[139; 207]
YO, mn 63,05 [46,00; 84,00] 58,30 [47,00; 82,00] 58,3 [43,0; 94,0] 58,4 [46,9; 77,6] 54,7 [40,9; 68,6]
YW, M/ 33,75 [26,00; 43,00] 32,3[26,0; 41,0] 35,6 [22,0; 46,0] 34,7 [22,8; 40,9] 29,2 [20,4; 38,4]
MOK, n/muH 4,4(3,6;6,5] 4,80 [3,47; 5,83] 5,38 [3,56; 6,60] 4,57 [3,74; 5,86] 4,55 [3,60; 6,00]
Y, nimnHiv? 2,25 [1,90; 3,20] 2,22[1,99; 3,15] 2,42[1,9; 3,8] 2,16 [1,97; 2,87] 2,19 [2,07; 3,20]
®B, % 52 [44; 59] 44 [39; 52* 51 [39; 60] 41,5 [38,0; 52,5]* 42[36; 54]*
MVE, cmlc 0,55 [0,45; 0,83] 0,65 [0,49; 0,79] 0,65 [0,47; 0,80] 0,69 [0,49; 0,81] 0,73 [0,58; 0,92]
MVA, cmic 0,65 [0,54; 0,78] 0,64 [0,47; 0,94] 0,60 [0,49; 0,80] 0,63 [0,41; 0,74] 0,55 [0,49; 0,80]
E/A, ye. 0,77 [0,65; 1,61] 0,82 [0,68; 1,38] 0,84 [0,58;1,46] 0,89 [0,63; 2,13] 1,41[0,75; 1,71]
IVRT, mc 117,5[96,0; 128,0] 103 [89; 127] 110 [85; 140] 114 [89; 127] 108 [89; 128]

V max AO, m/c 0,97 [0,85; 1,27] 0,93[0,75; 1,12] 1,03 [0,81; 1,32] 0,940,68; 1,13] 0,89[0,59; 1,18]
G AO, MM. p. CT. 3,75 [2,90; 6,50] 3,40 [2,10; 5,00] 4,20 [2,60; 5,20] 3,55 [1,90; 5,30] 2,85 [1,40; 4,30]
V max T, mlc 0,49 [0,39; 0,55] 0,45 [0,38; 0,57] 0,48 [0,40; 0,58] 0,49 [0,36; 0,62] 0,48 [0,41; 0,58]
V max JA, wic 0,62 [0,52; 0,67] 0,67 [0,56; 0,75] 0,65 [0,51;0,81] 0,66 [0,57; 0,73] 0,66 [0,57; 0,73]
CIMIA, MM pT. CT. 22,2 [18,6; 30,0] 26,6 [22,5; 33,1] 26,2 [19,5; 34,0] 23,8 [19,9; 36,6] 32,0 [19,7; 34,7]*

*1 pa3nnIns JOCTOBEPHbI N0 CPABHEHWIO C rpynnoil HopMornkemuu, p < 0,05; #: pasnuumsi AOCTOBEPHBI MO CPABHEHWIO C PYNMON C IPynnoil CTPECCOBON runeprivkemuu, p < 0,05;

&: pasnnuMs JOCTOBEPHbI MO CpaBHeHuto ¢ rpynnoi HTT, p < 0,05.

XWUTENbHas CBA3b YPOBHS CTAHOAPTHOTO OTKITOHEHWS
M ¢ pasmepom JM (r = +0,27), KOP (r = +0,20), KCP
(r=+0,23), UMMJTX (r = +0,32) n oTpuLaTensHas cBs3b
¢ ®B (r = -0,20), p < 0,05. YcraHoBneHa JocToBepHas
nonoxuTensHas cBs3b koadduuneHTa Bapuaumm
M ¢ pasmepom JIM (r = +0,24), KOP (r = +0,25), KCP
(r=+0,24), UMMITX (r = +0,36) 1 oTpuLaTenbHas cBs3b
¢ ®B (r=-0,22), p<0,05.

B rpynne ctpeccoeon T KOP Ha 10 % (p = 0,02)
n KCP Ha 5 % (p = 0,046) Gonblue, ®BITK Ha 15 %
(p=0,018) Himke, 4em B rpynne Hopmornvkemun. B rpynne
BB guabeta pa3mep MM Ha 12 % (p = 0,007) GonbLue,
a ®BITK Ha 20 % (p = 0,01) Hke, Yem B rpynne Hop-
mornvkemun. Paamep JM Ha 10 % (p = 0,002) n TMXKTT
Ha 13 % (p = 0,01) BonbLue, Yem B rpynne CTPECCOBON
IT. TMX Ha 13 % (p = 0,01) 6onbLue, yem B rpynne ¢
HTT. B rpynne C[] 2 Tvna B aHamHe3e pa3mep JIIM Ha
8 % (p = 0,044), KCP Ha 15 % (p = 0,022) n CANNA Ha
29 % (p = 0,03) 6onblue, a PBIMK Ha 19 % (p=0,01)
MeHbLLE, YeM B rpynne Hopmornukemumn. Paamep I Ha
5% (p = 0,03) GonbLue, Yem B rpynne cTpeccoson M
(mabn. 5).

B rpynne ctpeccoBoii IT (x* = 6,66) n CLl 2 Tuna B
aHamHese (X2 = 5,46) akcLieHTpryeckas runeptpocms JHK
pa3BuBanacb JOCTOBEPHO YalLie B CPABHEHUM C Fpynnon
Hopmornukemun (mabin. 6).

06c¢cyxaeHue

MHOroYMcneHHbIMM UCCnefoBaHNSMN YCTaHOBIIEHO
HebnaronpusTHoe BnusiHKe T Ha TeYeHre 1 NPorHo3 y
naumeHTos ¢ Q-VIM [9,10]. JokasaHo npsiMoe HeraTuBHOE
BMVSIHWE MMNEPIM1KEMUN Ha ULLIEMU3VPOBaHbIN MUOKAPL,
NOCPEACTBOM HECKOMbBKIX MEXAHWU3MOB: OKUCTTUTENBHOTO
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cTpecca, BocnaneHus, anontosa, SHAOTeNnManbHoM
ANCAYHKLMKM, rMnepkoarynsauum, arperaumm TpomboLy-
ToB [11].

B uccnegosaHum STEMI [12] ¢ nomoLLbto MoKapau-
anbHOM KOHTPACTHOW 3xoKapauorpadum yCTaHOBMEHO,
yTo ['T Npu NoCTynneHnn accoLmmpoBaHa C MUKPOCOCY V-
CToW anccyHKUmMen. Ha cnegytolem atane nauveHTam co
STEMI npoBegeHa KOHTpacTHasi MarHUTHO-PE30HaHCHas
Tomorpadusi cepaeyHo-CoCyanUCTON CUCTEMBI, KOTOpast
NPOAEMOHCTPUPOBana CBA3b rMNEPrIMKEMAV NPV NOCTy-
nIeHnn ¢ MKpococyamcTon obeTpykumen. MNpu oueHke
axokapamorpadmyeckmx napameTpos [13] nauneHToB ¢
[T 6e3 C[l B aHamMHe3e 0TMeYeHbl Goree HU3kMe noka-
3aten ®BJTK, 6onblume KOP 1 KCP JIK B cpaBHEHWM C
naumeHTamm 6e3 I'T. OueHKa nHaeKca NokanbHON Cokpa-
TuMocTn Muokapgaa (MCM) n cymmapHoI cokpaTumocTyt
nopaxeHHbix cermenTos (CCIC) JK y naumenToB ¢ I'T
nokasana 6onee BbICOKME 3HAYEHUS ATUX NaPaMETPOB,
B CpaBHEHUM C NaumeHTamu ¢ Hopmornukemuen (1,31 vs
1,191 10 vs 6 cootBeTCTBEHHO). [10 pesynsratam Hallero
1CCrea0BaHWs TUNOB rMNepTpodvm No rpynnam HapyLue-
HUS yrneBoaHoro obMeHa, ycTaHoBMeHo npeobnagaHue
3KCLIEHTPWUYECKON rMnepTpodum B rpynnax CTpeccoBom
[T v CO 2 Tuna B cpaBHEHUN C HOPMOTIMKEMMEN, YTO
CBUAOETENLCTBYET O Boree BbIpaXKEHHOM PEMOAENUPO-
BaHum JTK Ha doHe IT.

[lokazaHa koppenaums ypoBHs cTpeccoson [T ¢
pa3amMepoM 30HbI HEKPO3a MUOKapAa W COKPaTUTENbHOM
dyHkumen JOK [14]. B uccnegosanum [15], nocssilLeH-
Hom OCH ¢ coxpanerHoit ®BJTXK y naumeHToB ¢ OVM,
OTMeyeHa KOppensLmst YpoBHS IMUKEMUM Ha 3 CyTKM C
BbIpaXXeHHOCTbI0 cumnTomMoB OCH B 1 cyTku 1 pazamepom
30HbI Hekpo3a Muokapza. CxoaHble KOppensiLMoHHbIe
CBSI3M YCTaHOBIIEHbI B NPOBEAEHHOM WCCREeLOBaHNN:
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Tabnuua 6. PemoaenuposaHne mMyuokapga o rpynnam B 3aBMCUMOCTY OT BUAA HapYLUEHWS yrneBogHoro obmena, n (%)

_ Hopmornukemus, n = 31 CrpeccoBas [T, n = 34 HTI, n =26 [uab6er BB, n =24 CO 2 Tuna, n =23

KoHueHTpuyeckas runeptpocus 18 (58 %) 9 (26 %)*
3KcueHTpuyeckas runeptpodust 13 (41 %) 25 (74 %)*

10 (38 %) 9 (38 %) 6 (26 %)*
16 (62 %) 15 (62 %) 17 (74 %)*

*: pasNNYUs AOCTOBEPHBI MO CPABHEHMIO C PYNMOiA HOPMOTMMKeMIM, p < 0,05; pa3nuumsi aHanuaupoBany ¢ UCNONb30BaHUEM KPUTEPUS KDUTEPUS X2.
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YpOBEHb rmnkemun 1 BapuabensHocTy [T accoummpyetes
€O CHWxeHvem ®BJDK 1 yenuyeHnem pasmepos kamep
1 Maccbl Muokapaa.

CpaBHeHuWe nokasatenen axokapavorpammbl nau-
eHToB ¢ Q-VIM 1 C[] 2 Tuna ¢ naumeHTamu 6e3 HapyLue-
HUS yrneBoAHoro obmeHa NoATBepXAaeT HeraTuBHoOE
BnusHue . Y naumenToB ¢ C[1 2 Tvna B aHamMHe3e peru-
CTpypoBanu ysenuyeHne pasvepos JIIM, TMXXIT, maccbl
mumokapaa JK v cHmkeHne OBITK. OtmeveHa 6onbluas
yacToTa MuTpanbHow peryprutaumuy -1l crenenn — 37,3 %
n 23,4 % cootBetcTBEHHO, p = 0,04 [16]. B pe3ynsrate
HaLlero MccnefoBaHNst YCTaHOBMNEHO: Hambonee Bbipa-
eHHoe CHkeHne PBITXK pervcTpupoBany y nauneHToB
¢ BB gnabetom n gnabetom 2 Tvna B aHaMHese, YTo,
BEPOSITHO, CBSI3aHO C bonee ANUTENbHLIM BIIMSIHUEM U~
NeprrMKeM1M Ha MMOKapA, U Pa3BUTUEM COMyTCTBYIOLLEN
AnabeTnveckon MUKpoaHrmonaTum.

OCH B ocTpom nepuoge Q-M ycyrybnset cocTos-
Hve aunactonnyeckon dyHkumm JDK. B nccneposannm [17]
NoKa3aHo, YTO TSKemnble HapyLIEHUs AUacToNMYecKon
yHKkumm JDK (nceBooHOPManbHbIA U PECTPUKTUBHBIN
TUMbI) yCTAHOBIEHBI Y NULL HA (hOHE OCnoXHEHHoro M —
51 % cnyyaes npoTuB 23 % B rpynne He OCNOXHEHHOrO
M (p < 0,01). Y naumeHToB ¢ Q-UM Ha dore OCH tvn
AMaCTONMYECKoN ANCEYHKLMM C HAapyLLEHHOW penakca-
Lmen 3apeructpupoBaH B 39 % crnyyaes, a B rpynne 6e3
OCH-B67 % (p < 0,04). B Hawem nccnenosaHny bonee
TSOKENbIA TUN AUACTONUYECKONM AUMCHYHKLMM OTMEYEH
npu 6onee BbicokoM knacce OCH, uto cootBeTcTBYET
JaHHbIM HaYYHOW NUTEPaTYpbI.

CornacHo uccnenosaHuio [18], y nauMeHToB C Ha-
pyLLEeHVeM yrneBoaHoro obMeHa amarHocTupytot bonee
Bbicokui knacc OCH no Kunnun B cpaBHeHWM ¢ naumer-
Tamm ¢ HopMornukemmen. CxofHble AaHHble NMomnyyeHbl B
HaLLeM VcCriefoBaHnm napameTpoB YIMeBoaHOro 0bMeHa
B 3aBUcumMocTy ot knacca OCH 1 npu KoppensiLyoHHOM
aHanmse, YTo NoaTBepXaaet accoumaumio Tsxkectn OCH
oT ypoBHs IT.

BbiBOADI

1. Y naumeHToB B OCTpoM nepuoge Q-nHdapkra
MUOKapAa ¥ rMneprivikeM1en npu NocTynneHum ¢ yee-
NMYEHMEM Knacca OCTPOWi CepaeqHON HeLOCTaTOuHOCTH
OTMEYEHO YBENUYEHWNE CPELHETO YPOBHS TMUKEMMH,
CTaHOApTHOTO OTKMOHEHUS W KO3 duLMEHTa BapuaLmm
TTIMKEMUYECKOro Npochurst, pa3Mepa NeBOTo Npeacepansi,
KOHEYHOrO CMCTONMYECKOTO pa3Mepa, UHAeKca Macchl
MU1OKapaa NeBoro Xeny[oyka, CUCTONMYECKOro AaBneHus
B NEro4HON apTepuu W CHUKEHWe yhapHoro obbema u
(hpakumm BeIbpoca NeBoro xenyno4ka.

2. B rpynne Kunnun 3 ycTaHOBNEHO yBenuyeHune
CKOPOCTW PaHHEr0 AMACTONMYECKOrO HaMoMHEHMS NIEBOMO
Xenygoyka, CooTHoLWeHMst E/A n cHmkeHvne BpemeHu
M30BOSIOMETPUYECKOTO HAMOMHEHS NTEBOTO Xenyao4Ka,
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YTO CBMAETENBLCTBYET O NpeobnagaHnn AnacTonmuyeckon
ANCEYHKLMM 2 TUNa MO CPaBHEHMIO ¢ rpynnamm Kunnun
1 1 Kunnun 2.

3. Y nauueHToB B ocTpom nepuoge Q uHdapkTa
MUoKapaa, OCIIOXHEHHOTO OCTPO CEpPAEYHON Hepo-
CTaTO4HOCTBIO U TUMEPIMIMKEMUEN NPY MOCTYNIEHWH,
CHCTONMYECKYH0 ANCEYHKLMIO JTXK 1 neroyHyto runepreH-
3110, @ y NALMEHTOB CO CTPECCOBON MMNeprivkemMmen n
caxapHbiM AnabeTom 2 Tuna B aHaMHe3e 3KCLeHTprYe-
CKyl0 TUNEPTPOMIO PErMCTPUPYIOT AOCTOBEPHO Yallle,
YyeMm B rpynne Hopmornukemun. Hanbonee BbipaxeHHoe
yBenuyeH1e pa3mepoB NeBOro NPeacepans v CHUXKEHMe
(hpakummn BbIOPOCA NEBOTO XeNyAoyka yCTaHOBNEHO Y
NaLMEHTOB C BriepBble AarHoCTMPOBaHHLIM AnabeTom
1 caxapHbIM A1abeTom 2 Tuna B aHamMHe3e.

4. Tuneprnukemus, yBenMyeHne cTaHAapTHOTO
OTKIOHEHMS U KO3(PULMEHTA BapuaLmumn TMUKEMUYE-
ckoro npocpuns Ha poHe OCH BrnmsatoT Ha KapanansHoe
pemogenupoBaHve npu Q-nHdapkTe Muokapza, YTo
NpOSIBNSIETCA CHUXeHWEM hpakuum Beibpoca neBoro
Xenyaodka, yBenMyeHmeM pasMepoB kamep cepaua v
Macchl MMoKapza NMeBoro Xenyaouyka.

MepcnekTuBLI AanbHEWW WX MccnesoBaHUNn.
Cnepylowum 31anoM mccnefoBaHus nnaHupyercs
U3y4yeHne AUHaMUKM YPOBHS KOMENTUHA W ero BIMsiHUE
Ha KNHMYeCKoe TeYeHne OCTPOol cepaeyHon HeJocTa-
TOYHOCTW B OCTPOM nepuoae Q-nHdapkta Muokapaa
Ha hoHe pasnnyHbIX HapyLLIEHWUIA YrNIEBOAHOMO 0OMeHa.
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Objective. To determine the peculiarities of the interrelationship between the cardiovascular remodeling indicators and the state
of bone mineral density (BMD) in women with coronary artery disease (CAD).

Methods. A double open cross-sectional monocentric clinical study in parallel groups involved 115 women in postmenopausal
period with coronary artery disease (CAD): stable exertional angina of II-lll functional class. Depending on the BMD state
they were divided into 3 groups: group 1 — 24 patients with normal BMD; group 2 — 34 patients with osteopenia; group 3 — 44
patients with osteoporosis. The BMD state was assessed with the help of ultrasound densitometry combined with FRAX al-
gorithm. The structural and functional parameters of the heart and blood vessels were determined using the two-dimensional
echocardiography and pulsed-wave Doppler imaging.

Results. It was established that in women with CAD there was a significant decrease in T- and Z-criteria and an increase in
the 10-year risk of developing of osteoporosis fractures, depending on the severity of BMD loss. The presence of postmeno-
pausal osteoporosis in women with coronary artery disease was associated with a significant increase in thickness of the in-
tima-media complex of the right and left common carotid artery (by 14.94 % and 15.56 % respectively), LV PWd (by 9.26 %),
and LV Myocardial stiffness index (by 40.00 %), decreased LV EF (by 8.77 %), development of the LV diastolic dysfunction by
the type of the impaired relaxation (in 80.76 %), formation of predominantly concentric hypertrophy of LV (in 68.18 % of cases)
and an increase in the incidence of LV eccentric hypertrophy compared to patients with normal BMD (11.36 % vs. 4.17 %;
X2=4.267; df = 1; P < 0.05). In women with coronary artery disease and BMD abnormalities, the number of patients with heart
valves calcification was significantly higher: 60.00 % in the group with osteopenia, 77.42 % in the group with osteoporosis in
comparison with 28.58 % in the group with normal BMD; there was an increase in the incidence of calcinosis identification in
two or more heart valves. The existence of a correlative dependence was established between T-and Z-criteria of the radial
bone and LV EF (r = +0.42; P < 0.05), LV ESV (r = +0.61; P < 0.05), between Z-criteria of the radius, the 10-year risk of de-
velopment of fractures of the radial bone and tibia and LAD (r = +0.43; P < 0.05; r = +0.50; P < 0.05 respectively), between
the 10-year risk of the development of the tibial fractures and LVM (r = +0.58; P < 0.05).

Conclusions. Changes in the structural and functional parameters of the heart in women with coronary artery disease prog-
ress depending on the severity of BMD loss, which indicates the interrelationship of bone and cardiovascular remodeling.

B3aeMo3B’A30K NOKa3HUKIB KapAiOBaCKYAIpHOTO peMOAEAIOBAHHA 3i CTaHOM
MiHepaAbHOI LWABHOCTI KICTKOBOI TKAHMHM B XIHOK 3 ilueMiuHol0 XBOpo6oto cepua

H. C. MuxainoBcbKa, . 0. Ctewok

MeTta po60TH — BU3HAUMTW OCOONMBOCTI B3aEMO3B'3KY NOKA3HWKIB KapAioBaCKyNsAPHOrO peMOAENOBaHHS 3i CTaHOM MiHe-
panbHOI LWiNbHOCTI KicTkoBOI TkaHnHM (MLLIKT) y xiHok 3 iuemiyHoto xBopoboto cepus (IXC).

Marepianu Ta meToau. [1o noABINHOIO BigKPUTOrO, MONEPEYHOrO, MOHOLEHTPOBOTO KITiHIYHOMO AOCTIIKEHHS B NapanenbHux
rpynax 3any4unu 115 xiHok y nocTMeHonay3sanbHoMy nepiogi 3 giarHoom IXC: ctabinbHa cteHokapais HanpyxeHHs |11 ®K.
3anexHo Big ctaHy MLKT nauieHTok noginumm Ha 3 rpynu: 1 rpyna — 24 XxBopux i3 HopMansHUMK nokasHukamm MLLKT, 2
rpyna— 34 nauieHTu 3 octeoneHieto, 3 rpyna —44 ocobu 3 octeonopo3om. CtaH MLLKT B1B4MnmM 3a 4ONOMOrOH0 YrbTPa3ByKOBOI
ocTeopeHcuTomMeTpii Ta anroputmy FRAX. CTpyKTypHO-thyHKLiOHambHi NOKa3HWKM CEpLS Ta CyAWH BU3HAYanu 3a JOMOMOrow
[BOBVMIPHOI exokapaiockonii Ta iMnynbCHO-XBUIbOBOI gonneporpadii.

Pesynbkratu. Y xiHok 3 IXC cnocTtepiran BiporigHe 3HUxKeHHs T- Ta Z-kpuTepito Ta 36inbLUeHHst 10-piYHOro pranky po3BUTKY
0CTEOMNOPO3HMX NEepenomiB 3anexHo Bif cTyneHs nopylueHs MLLKT. HasiBHICTb nocTMeHonay3ansHOro 0cTeonopo3y B XXIHOK
3 IXC acouirioBaHa 3 BiporigHum 36inbwenHsM KIM npasoi Ta nisoi 3CA (Ha 14,94 % T1a 15,56 % signosigHo), T3CIL (Ha
9,26 %) Ta iHgekcy xopctkocTi miokapaa JILL (Ha 40,00 %), 3HuxeHHsm OB ML (Ha 8,77 %), po3BMTKOM AiacToNiYHOI Anc-
cyHkuii JILLU 3a Tunom nopyLuexHs penakcadii (y 80,76 %), popMyBaHHSIM NEPEBaXHO KOHLEHTPUYHOI rineptpodii JLL (y
68,18 %) Ta 36inbLUEHHAM YacTOTV PO3BUTKY EKCLEHTPUYHOI rinepTpodii N1LL nopiBHAHO 3 XBOPUMI 3 HOPMAIbHUM CTaHOM
MLLKT (11,36 % npotn 4,17 %; x?=4.27; df = 1; p < 0,05). Cepep xiHok 3 IXC i nopyLueHHsmu MLLKT BiporigHo nepeBaxana
KinbKiCTb XBOPMX, SKi MatoTb kanbLyHO3 knanaHis cepus: 60,00 % y rpyni 3 octeoneHieto, 77,42 % y rpyni 3 0CTEONOPO30M
npotn 28,58 % y rpyni 3 HopManbHUMKM nokasHukamu MLLKT; cnocTepiranu 36inbLUEeHHs YacTOTW BUSIBNIEHHS KarnbLMHO3Y 2 i
GinbLue knanaHiB cepus. BcTaHOBUNM HasBHICTb KOPENSALIHOMO B3aEMO3B'A3Ky Mix T- Ta Z- KpUTepieM NPOMEHeBOI KiCTKM Ta
OB JILL (r=+0,42; p <0,05), KCP ML (r = +0,61; p < 0,05), Mixx Z-kpuTepiem npoMeHeBOi KiCTKK, 10-piYHNM PU3NKOM PO3BUTKY
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nepenomis NPOMEHEBOI KICTKM i Benvkorominkosoi kictok Ta JIMg (r = +0,43; p < 0,05; r = +0,50; p < 0,05 BignosigHo), Mix
10-piYHMM pU3MKOM PO3BUTKY NEPENoMiB BeNMKOrominkoaoi kictkv Ta MMJILL (r = +0,58; p < 0,05).

BucHoBkM. 3MiHM CTPYKTYPHO-(YHKLIOHaNBHMX MOKa3HUKIB cepLst B XiHOK 3 IXC nporpecytoTb 3anexHo Bif CTyneHst BUPasHOCTi
nopyLueHb MLLKT, wwo cBig4mTh npo B3aeMO3B’S30K KICTKOBOTO Ta KapAioBaCKyNsipHOro peMofentoBaHHs.

B3aumocBA3b NoKa3aTenel KapAMOBACKYAAPHOTO PeMOAEGAUPOBaHUSA C COCTOAHUEM
MWHEpPaAbHOW NAOTHOCTU KOCTHOM TKaHM Y XXEHLUMH C MLLeMUUYecKoW 6ore3HbIo cepala

H. C. MuxamnnoBckas, U. 0. Cteutok

Llenb pa6oTbl — onpeaenuTb 0COBEHHOCTY B3aUMOCBS3V NoKasaTerelt kapanoBackyrspHOro PeMOLENNPOBaHMS C COCTOSIHUEM
MUHepanbHOW MIOTHOCTW KOCTHOM TkaHn (MIKT) y xeHLumH ¢ niwemmndeckoi onestbto cepaua (MBC).

MaTtepuanbl n metoabl. B ABOMHOE, OTKPLITOE, NONEPEYHOE, MOHOLIEHTPOBOE KIMHUYECKOE UCCefoBaHWe B napan-
nenbHbIX rpynnax BKMto4eHbl 115 XeHLWMH B NOCTMEHonay3anbHoM nepuoae ¢ auarHosom WBC: crabunbHas cTeHo-
kapaus HanpskeHust II-111 ®K. B 3aBucumoctu ot coctosiHus MIKT nauneHTok nogenunu Ha 3 rpynnsl: 1 rpynna — 24
60nbHbIX C HopManbHbIMK Nokasatensmu MIKT, 2 rpynna — 34 naumeHTKU ¢ ocTeoneHnen, 3 rpynna — 44 XeHLWmHbI ¢
octeonopo3om. CoctosHne MIKT n3yyanu npy NOMOLLM ynbTPa3BykOBOW OCTEOAEHCUMTOMETPUK 1 anroputma FRAX.
CTpyKTYpHO-(PYHKLMOHaNbHbIE NOKa3aTenu cepaua U cocyaoB ONPeAensnm ¢ NOMOLLbIO ABYMEPHON 3X0KapAMOCKONMn
1 UMNYIbCHO-BOITHOBOW Aonnneporpadum.

Pesynktathl. Y xeHwuH ¢ MBC Habniogann goctoBepHoe cHikeHne T- u Z-kputepusi 1 yBenuyenne 10-neTHero pucka
pa3BUTUS OCTEOMOPO3HBIX NEPENOMOB B 3aBUCMMOCTM OT CTeneHn Hapylenuidi MIMKT. Hanuune noctmeHonay3sanbHoro
ocreonopo3sa y xeHwwH ¢ IBC accounmposaHo ¢ goctoBepHbiM yeenuyeHnem KM npaeoii n nesot OCA (Ha 14,94 % u
15,56 % cootsetcTBEHHO), T3CITXK (Ha 9,26 %) u nHaekca xectkocTv Muokapaa JIXK (Ha 40,00 %), cHuxernem ®B XK (Ha
8,77 %), passuTem amactonunyeckon ancyHkumm JHK no tuny Hapylwenus penakcauun (y 80,76 %), hopmmpoBaHnem
NPerMyLLECTBEHHO KOHLEHTprYeckom runeptpodumn JIXK (y 68,18 %) n yBenuyeHnem 4actoTbl pasBuTUS AKCLEHTPUYECKON
runeptpocbuu JTK no cpaBHeHWto ¢ 6onbHbIMM ¢ HopManbHbIM cocTosiHueM MIKT (11,36 % npotve 4,17 %; x?= 4,27; df = 1;
p <0,05). Cpean xeHwwmH ¢ UBC n HapyweHusmu MIKT goctoBepHo npeobrnagano KonniecTso 6oMbHbIX, UMEHOLLMX Karlb-
umMHO3 knanaHoB cepaua: 60,00 % B rpynne ¢ octeoneHuei, 77,42 % B rpynne ¢ octeonopo3om npotus 28,58 % B rpynne
C HopMarnbHbIMK nokasatensmu MIKT; Habntoganu yBenuyeHne YactoTbl 06HapyKeHns KanbLmHo3a 2 1 bonee knanaHoB
cepaua. YCTaHOBMNEHO Hanmyme KOppensLnoHHON B3aMMOCBA3N Mexay T- u Z-kputeprem nyyveBon koctu n ®B JTK (r = +0,42;
p <0,05), KCP XK (r = +0,61; p < 0,05), mexay Z-kputepnem ny4eBoit Koctu, 10-NETHAM PUCKOM pa3BUTUS NEPENOMOB Ny-
yeBoWn, bonbLuebepuiosoit kocTen n J1Mg (r = +0,43; p < 0,05; r = +0,50; p < 0,05 cooTBETCTBEHHO), Mexay 10-NeTHUM pUCKOM
pa3suTus nepenomoB GonbLuebeptiosoit koctn n MMIILW (r = +0,58; p < 0,05).

BbiBoAbl. VI3MeHeHnst CTPYKTYPHO-(PYHKLIMOHANbHBIX NokasaTenen cepaua y xeHwuH ¢ MBC nporpeccupytoT B 3aBUCMMO-
CTW OT CTEMNEHM BbIPAKEHHOCTW HapyLLeHnid MIKT, 4To cBMAETENbCTBYET O B3aMMOCBSA3M KOCTHOTO U KapayoBacKynsipHOro
pEMOENMpPoBaHuUS.

Besides, in the menopause period, a decrease in
bone mineral density with the further development of
systemic osteoporosis is observed, which is characterized
by negative changes of microarchitectonics and increased
bone fragility and the increased risk of osteoporosis frac-
tures [5,6]. In Ukraine, osteoporosis is observedin 13.4 %
of female and in 2.9 % of male population. With age,
the proportion of patients with osteoporosis increases up
t022.0 % in men and up to 53.0 % in women [7]. Accord-
ing to other national data, the prevalence of osteoporosis
among the adult population of Ukraine is about 20-39 %
in women and 9-23 % in men (depending on the region
of residence), with a high risk of fractures — up to 10.7%
[7]. According to dual-energy X-ray densitometry, 11 %
of women in Ukraine have osteoporosis at the femoral
neck level, 20 % and 24 % respectively - in the spinal
column and forearm area. According to the International
Osteoporosis Foundation, the number of Ukrainian

Introduction

According to the World Health Organization (WHO),
among the elderly people all over the world women pre-
dominate: their proportion at the age of 60 years and older
is 54 %, at the age of 75 years and older — almost 60 %,
and at the age of 90 years and older - about 70 %. Today,
the proportion of elderly women is constantly increasing,
which requires studying the health state of women in
the postmenopausal period [1].

Menopause is an inalienable natural biological
process which occurs in women of the average age
of 50, and which is established after 12 months of
nonpathological amenorrhea and characterized with a
progressing deficiency of sex hormones [2]. Recently, it
was considered that the natural level of sex hormones in
women renders a cardioprotective effect. However, over
the last decade, the views on the development of proba-

ble cardiovascular complications in women, especially in
the postmenopausal period, have significantly changed
[3]. Since the onset of menopause, which accelerates
the development of dyslipidaemia, insulin resistance
and obesity, the incidence of coronary artery disease in
the female population significantly increases, equating,
and in future even exceeding such in men [4].
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women in postmenopausal period with osteoporosis and
osteopenia is equal to 7 million (28 % of the total number
of women) [7].

Today, in the older age groups, the combination of
CAD with bone marrow pathology, in particular osteo-
porosis, is recognized more frequently [8]. A close inter-
rrelationship between BMD indices and cardiovascular
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diseases risk has been proven [9,10]. In osteoporosis,
as in atherosclerosis, the similar processes occur: key
proteins of bone metabolism (in particular, osteocalcin,
osteoprotegerin, bone morphogenic protein, matrix Gla
protein, osteonectin, osteopontin, etc.) are detected in
the components of the vascular matrix, and under the pro-
gression of atherosclerotic lesion of the heart and blood
vessels, the concentration of some of them significantly
increases [11-13]. Modern scientific data also provide
the evidence of their participation in the development of
cardiovascular remodeling [12].

Therefore, it is important to investigate the interrela-
tionship between cardiovascular and bone remodeling
in women with coronary artery disease, associated with
postmenopausal osteoporosis in order to find common
determinants of development and progression, as well
as to develop differentiated approaches to diagnosing
and treatment of this comorbidity.

Objective

To determine the peculiarities of the interrelationship
between the cardiovascular remodeling indicators and
the BMD state in women with CAD.

Materials and methods

Adouble open cross-sectional monocentric clinical study
in parallel groups involved 115 women in the postmeno-
pausal period with CAD: stable exertional angina of II-1I
functional class. Depending on the BMD state, all patients
were divided into 3 groups: group 1 — 24 patients with
normal BMD (T-criterion is more than -1 SD); group 2 — 34
patients with osteopenia (T-criterion is from -1 SD to -2.5
SD); group 3 — 44 patients with osteoporosis (T-criterion
is less than -2.5 SD).

Criteria for the patient to be included into the study
were the following: presence of verified (documented)
stable exertional angina of II-Ill FC; the duration of
the postmenopausal period in women for more than 5
years, informed consent of the patient. The exclusion
criteria: diseases inducing the development of secondary
osteoporosis; severe arterial hypertension, severe chronic
somatic pathology; cancer, mental disorders and systemic
diseases; alcohol abuse, drug addiction.

Angina pectoris was diagnosed according to the clas-
sification of the Canadian Association of Cardiologists.
The BMD state was assessed according to WHO criteria
(1994). The degree of BMD loss was evaluated according
to the T-criterion (the standard deviations’ value — SD from
the mean values of the «peak bone mass») using the ul-
trasonic osteodensitometry method on the Omnisense
7000 apparatus with sensors for the phalanx of the fin-
ger, the radial and tibia bones. The FRAX algorithm was
used to assess the 10-year risk of osteoporotic fractures
development.

Two-dimensional echocardiography and pulse-wave
dopplerography were performed at the Esaote MyLab 50
Xvision ultrasound scanner under the generally accepted
practice according to ASE/EAE recommendations (2011).
The following parameters were determined (sm): the size
of the left atrium (LA-AP) and the aorta (Ao), the size
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of the right atrium (RAD) and the right ventricle (RVD),
the end-diastolic (EDD, sm), and the end-systolic sizes
(ESD, sm) of the left ventricle (LV), the posterior wall
thickness (LV PWd, sm), the interventricular septum
thickness (IVSd). The end-diastolic volume (LV EDV,
ml), end-systolic volume (LV ESV, ml) were calculated by
the Simpson method (1991), the left ventricular ejection
fraction (LV EF, %), the mass of the myocardium of the LV
(LVM, g) were determined. Taking into account the indi-
vidual constitutional features of patients, in determining
the myocardial mass index (LVMI, g/m?), the indexing of
the value to the surface area of the body was used. The
myocardial stiffness index of the LV (LV Myocardial stiff-
ness index, mm Hg/ml), (%) was determined according
to E. I. Chazov (1992).

In order to assess the transmitral diastolic blood flow,
the maximal velocity of the early (Ve, sm/sec) and late
(Va, sm/sec) LV filling, their correlation (Ve/Va, units),
the time of isovolumic relaxation of the LV (IVRT, ms)
and the deceleration time of early diastolic filling (DT,
ms) were determined. Evaluation of the types of LV
remodeling was carried out according to the A. Ganau et
al. classification (1992).

Quantitative and qualitative characteristics of the state
of the intima-media complex (IMC) of the common carotid
arteries (CCA) were evaluated under the ultrasound
visualization in B-mode. An increase in the thickness of
IMC greater than 0.9 mm was considered as a marker of
atherosclerotic vascular damage.

In the following study the principles of bioethics
were respected: the main provisions of the European
Convention on Human Rights and Biomedicine (from
04.04.1997), GCP (1996), Helsinki Declaration of
the World Medical Association on the Ethical Principles
of Human Medical Scientific Research (1964-2000) and
the Ministry of Health of Ukraine Order No. 281 dated
back to 01.11.2000.

Statistical data processing was carried out by
using the method of variation statistics with the help
of software package “Statistica 13.0". (StatSoft Inc.,
Ne JPZ8041382130ARCN10-J), under the generally ac-
cepted practice. The pattern of the distribution of the stud-
ied variables was assessed using the Shapiro-Wilk’s
criterion. Quantitative characteristics were represented
as M £+ m (arithmetic mean * standard error of arithmetic
mean) or Me (Q,;; Q,;) (median, 25 and 75 distribution
quartiles) depending on the type of data distribution. Un-
der the normal distribution, the validity of the differences
was estimated using the Student’s t-criterion; under
the distribution different from normal, Mann-Whitney’s
non-parametric U-criterion was used. The assessment
of the interrelationship between pairs of independent
indexes, expressed in quantitative scale, was performed
by calculating Pearson rank correlation coefficients (under
the normal distribution) and Spearman rank correlation
coefficients (under the distribution different from normal).
Comparison of groups on a qualitative basis, as well as
in the study of the frequency of detection of indicators,
was carried out using the criterion x? with the analysis of
conjugation tables. Differences were considered statisti-
cally significant at P < 0.05.
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Results

The results of the assessment of the BMD state and
the 10-year risk of osteoporotic fractures development
in women with coronary artery disease in the postmeno-
pausal period are presented in Table 1.

The presence of osteopenia or osteoporosis in

Table 1. BMD state in women with coronary artery disease in the postmenopausal
period (M £ m)

Indicator, units CAD (n=24) CAD + osteopenia CAD + osteoporosis
of measurement (n=34) (n = 44)

T-criterion phalanx,SD -0.17 £ 0.21 -1.39 £ 0.20*** -2.17 £ 0.224*

T-criterion radius, SD  -0.31 £ 0.26 -1.73 £ 0.16*** -3.15 £ 0.20***
T-criterion tibia, SD 0.13+0.21 -0.78 £ 0.26*** -1.43 £0.31%**
Z-criterion phalanx, SD  1.49 + 0.24 0.35 + 0.20*** -0.16 £ 0.21***
Z-criterion radius, SD 118 £ 0.33 -0.01+£0.19%** -1.13 £0.23***
Z-criterion tibia, SD 1.49+0.21 0.69 £ 0.31* 0.25 £ 0.32***
Fracture risk 424 +£0.70 9.56 + 1.20*** 18.31 £ 2.53***
(phalanx), %

Fracture risk 6.38 £ 0.96 12.68 £ 0.94** 32.48 + 3.70**
(radius), %

Fracture risk (tibia), % 10.81 +1.10 12.18+0.75 18.22 + 1.58***

* %% *%%: the probability of indexes difference if compared to the patients with CAD and normal
BMD state (P < 0.05; P <0.01; P < 0.001).

Table 2. Structural and functional parameters of heart and vessels in women
with coronary artery disease in the postmenopausal period, depending on the degree
of BMD loss, M £ m; Me (Q,; Q)

257

Indicator, units CAD CAD + osteopenia CAD + osteoporosis
of measurement (n=24) (n=34) (n=44)

IMC thickness 0.87 +0.03 0.92+0.03 1.00 + 0.02*

of the right CCA, mm

IMC thickness 0.90 +0.03 0.96 +0.03 1.04 £ 0.03*

of the left CCA, mm

Ao, sm 2.10(1.9; 2.6) 2.10(1.9; 2.6) 2.10 (1.90; 2.40)

LA-AP, sm 4.10 (3.70; 4.40) 3.95 (3.60; 4.30) 3.90 (3.60; 4.30)

LV EDD, sm 4.91(4.75; 5.15) 5.00 (4.80; 5.20) 4.80 (4.60; 5.00)

LV EDV, ml 115.00 (98.00; 115.00 (104.00; 126.00) 117.00 (99.00;
121.00) 122.00)

LV ESD, sm 3.00 (2.97; 3.20) 3.04 (2.80; 3.40) 2.99 (2.20; 4.70)

LV ESV, ml 43.50 (36.00; 47.00)  47.00 (39.00; 52.00)  50.00 (45.00; 60.00)*

LV Myocardial stiffness 0.10 (0.10; 0.13)
index, mm Hg /ml

0.12 (0.07; 0.14) 0.14* (0.13; 0.18)

IVSd, sm 1.11 (1.06; 1.23) 112 (1.01; 1.18) 1.14 (1.10; 1.20)
LV PWd, sm 1.08 (1.02; 1.18) 1.15 (1.03; 1.20) 1.18 (1.10; 1.20)*
LV EF, % 62.00 (57.50; 63.00)  58.00 (54.00; 62.00)  57.00 (49.00; 61.00)*
LVM, g 216.00 217.00 222.00

(194.00; 227.00) (170.00; 242.00) (198.00; 250.00)
LVMI, g/m? 107.50 113.00 112.00

(87.00; 115.00) (96.00; 130.00) (106.00; 129.00)
RVD, sm 3.00 (2.40; 3.30) 2.70 (2.60; 3.10) 2.80 (2.50; 3.10)
RAD, sm 4.40 (3.85:4.40) 4.00 (3.70; 4.30) 410 (3.70; 4.30)

*, %% *%%: the probability of indexes difference if compared to the patients with CAD and normal
BMD state (P < 0.05; P < 0.01; P < 0.001).

Table 3. Indices of transmitral blood flow in CAD women, depending on the degree
of BMD loss (M + m)

Indicator, units CAD (n = 24) CAD + osteopenia CAD + osteoporosis
of measurement (n=34) (n=44)

Ve/Va 0.94 +0.06 0.87 £0.04 0.83 £0.04
IVRT, ms 76.71 £ 3.07 78.94 £2.72 80.57 £ 1.90
DT, ms 160.00 £ 8.28 188.53 + 8.14* 193.64 + 6.38"

*, %% %%*: the probability of indexes difference if compared to the patients with CAD and normal
BMD state (P < 0,05; P <0,01; P <0,001).
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the corresponding group was verified by a significant de-
crease in T- and Z-criteria and an increase in the 10-year
risk of osteoporosis fractures development.

The peculiarities of cardiovascular remodeling in
women with coronary artery disease, depending on
the degree of BMD loss are presented in Table 2.

In the CAD and osteopenia group the mean value
of the IMC thickness of the left and right CCA tended
to increase, while in the CAD and osteoporosis group
it significantly exceeded the corresponding indices in
the CAD and normal BMD group by 14.94 % and by
15.56 % (P < 0.05). At the same time, in women with
CAD and postmenopausal osteoporosis, a larger number
of patients showed the increase in the IMC thickness:
88.33% vs. 30.00% in the group of women with normal
BMD (x2 = 6.42; df = 1; P < 0.05).

The structural and functional parameters of the heart

in women with CAD and osteopenia did not demon-
strate a significant difference, if compared to the women
with normal BMD, but LV ESV, LVMI, LV PWd parame-
ters tended to increase, and LV EF tended to decrease
if compared to the women with normal BMD. In women
with CAD, combined with postmenopausal osteoporosis,
there was a tendency to the increase in LV EDV, the IVSd
thickness and the LVMI, and a significant increase in
the LV PWd by 9.26 % and in the LV ESV by 14.94 %
(P < 0.05), which indicates a greater degree of LVH in
this category of patients. In patients with postmenopausal
osteoporosis, an incease in the LV Myocardial stiffness
index by 40.00 % was observed, if compared to the CAD
and normal BMD group (P < 0.05). In patients with CAD,
combined with postmenopausal osteoporosis, in contrast
to the CAD and normal BMD group, the LV EF significantly
decreased by 8.77 % (P < 0.05).

Distribution of types of LV geometric model in wo-
men with CAD, depending on the degree of BMD loss is
presented in Fig. 1.

It has been established that the most prognostically
unfavorable type of cardiac remodeling,which is the LV
eccentric hypertrophy, was observed in 11.36 % patients
in the CAD and osteoporosis group, the proportion of con-
centric hypertrophy was 68.18%, concentric remodeling
occurred in 13.63 %; 6.82 % of patients had a normal LV
geometry. In the group of patients with coronary artery
disease and osteopenia, eccentric hypertrophy was es-
timated in 8.82% of patients, concentric hypertrophy —
64.71 %, concentric remodeling — in 11.76 %, normal
geometry —in 14.71 % of patients. In the group of patients
with coronary heart disease without BMD disorders ec-
centric hypertrophy was found only in 4.17 % of patients,
LV concentric hypertrophy — in 70.83 % of patients, while
concentric remodeling was registered in 12.50 %, and
the normal LV geometry was in 12.50 % of cases.

Therefore, in patients with CAD, combined with
postmenopausal osteoporosis, the significantly larger
number of patients had an eccentric hypertrophy of LV
if compared to the patients with normal BMD (x? = 4.27;
df =1; P <0.05).

Indices of transmitral blood flow in women in the post-
menopausal period with CAD, depending on the degree
of BMD loss are presented in Table 3.

Regarding the indices of transmitral blood flow in
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women with CAD and BMD disorders, the Ve/Va ratio
tended to decrease and isovolumic relaxation time of LV
lengthening was observed if compared to the patients with
CAD and normal BMD, which indicated an impairment
of the lusitropic function of the heart. The DT in patients
with bone structure changes was significantly longer
than the same index in the group of patients with CAD
without BMD loss: by 17.83 % - in the group with CAD
and osteopenia, by 21.03 % - in the group with CAD and
osteoporosis (P < 0.05).

In women with CAD, an increase in the incidence
of LV diastolic dysfunction was observed, depending on
the degree of BMD loss (Fig. 2).

As it was shown in Fig. 2, the diastolic dysfunction
of the left ventricle, was observed more frequently with
the progression of BMD loss: in 80.76 % of women with
CAD and osteoporosis (x? = 5.96; df = 1; P < 0.05); in
74.07 % of CAD and osteopenia patients (x? = 3.87;
df =1; P <0.05) versus 42.86 % of patients with normal
bone turnover rate. No significant difference was ob-
served between the groups considering the type of dia-
stolic dysfunction: in all groups of patients the prevalence
of diastolic dysfunction of impaired relaxation type was
observed (in 100.00 % — in the group of CAD patients,
in 96.30 % —in the group of patients with coronary artery
disease with osteopenia, in 96.15 % in the group of
patients with coronary artery disease with osteoporosis).

In order to investigate the pecularities of cardiovas-
cular remodeling in patients with coronary artery disease,
the presence or absence of calcinosis of the valves
of the heart and large vessels was determined, which
suggests an increase in the incidence of ectopic calcifi-
cation in patients with coronary artery disease with BMD
disorders (Fig. 3).

As it was shown in Fig. 3, in the groups with BMD
disorders, the number of patients with calcinosis of
the valves of the heart and large vessels was significantly
higher: 60.00 % in the group with osteopenia (x? = 3.77;
df = 1; P <0.05); 77.42% in the group with osteoporosis
(2 =9.79; df = 1; P < 0.05) versus 28.58 % in the group
with normal BMD. Under the progression of BMD, an
increase in the number of patients with coronary artery
disease, with two or more valves calcinosis was observed,
which was maximal in the group with osteoporosis:
45.16 % (x? = 6.10; df = 1; P < 0.05) versus 21.43 % in
group with normal BMD.

Under the conduction of the correlation analysis
in the group of women with coronary heart disease
and osteoporosis, a direct correlative interdependence
between the T-and Z-criterion of the radial bone and
the LV EF (r = +0.42; P < 0.05), between the 10-year
risk of fracture of the phalanx and the RAD (r = +0.50;
P < 0.05), between the Z-criterion of the radial bone
and the LV ESD (r= +0.61; P < 0.05), between the 10-
year risk of fracture of the radial and tibia bone and
the LA-AP (r = +0.43; P < 0.05; r = +0.50; P < 0.05
correspondingly), the LVM (r = +0.58; P < 0.05) was
discovered. In the group of women with coronary
artery disease and osteopenia, a direct correlative
dependence between the Z-criterion of the radial
bone and the LV ESV (r = +0.61; P < 0.05), the LV
EDV (r = +0.63, P < 0.05), between the Z-criterion
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Fig. 1. Distribution of types of LV geometric model in women with CAD, depending on the degree
of BMD loss.

*:the probability of indexes difference if compared to the patients with CAD and normal BMD state,
according to the 2 criterion (P < 0.05).
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Fig. 2. Frequency of LV diastolic dysfunction in women with coronary artery disease, depending
on the degree of BMD loss according to the echocardiography data.

*:the probability of indexes difference if compared to the patients with CAD and normal BMD state,
according to the x? criterion (P < 0.05).
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Fig. 3. Frequency of registration of calcinosis of the valves of the heart and large vessels
in women with coronary artery disease, depending on the degree of BMD loss according to
the echocardiography data.

*:the probability of indexes difference if compared to the patients with CAD and normal BMD state,
according to the 2 criterion (P < 0.05).

of the tibia and the diameter of the aorta (r = +0.46;
P <0.05), the inverse correlative dependence between
the LVM and T-criterion of the tibia (r =-0.75; P < 0.05),
the Z-criterion of the radial bone (r = -0.64; P < 0.05),
the Z-criterion of the tibia (r = -0.73; P < 0.05) was
found out.

Thus, the obtained data confirm the relationship be-
tween the BMD state and the indicators of cardiovascular
remodeling in women with CAD.
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Discussion

In our study, in the group with CAD and postmenopausal
osteoporosis, an increase in the IMC thickness was
observed, a tendency to an increase in the LV EDV,
the IVSd thickness and the LVMI, and a significantly higher
thickness of the LV PWd and the LV ESV if compared
to the patients with normal BMD was discovered, which
indicates a greater degree of left ventricular hypertrophy,
which leads to a significant increase in the LV Myocardial
stiffness index. It should be noted that in women with CAD
in the postmenopausal period in the structure of LV myo-
cardial remodeling concentric hypertrophy was dominating,
however, in the presence of concomitant postmenopausal
osteoporosis, the frequency of development of eccentric
hypertrophy of the myocardium as a predictor of disadaptive
remodeling increases. The obtained data confirm the re-
sults of the research by Tsarenok S. Yu. (2017), who noted
that the presence of osteoporosis in postmenopausal CAD
patients is associated with an increase in the parameters
of structural and geometric remodeling of the heart with
predominance of the remodeling by the type of concentric
LV hypertrophy [14].

In women with CAD, in parallel with the decrease
in BMD state, grade 1 diastolic dysfunction of the left
ventricle was more common, which was verified by
the Ve/Va ratio tendency to decrease and LV isovulumic
relaxation time slowdown lengthening, the significant DT
increase if compared to the patients with CAD and normal
BMD state. The data obtained coincide with the results
of Wang R. et al. (2016) [15]. Thus, in the Wang’s study,
BMD loss was identified as an independent predictor
of LV diastolic dysfunction, which can be explained by
the effect of chronic inflammation with the hyperproduction
of cytokines, growth factors, prostanoids, nitric oxide, and
the development of oxidative stress in the combination
with the endothelial dysfunction [15].

In the groups with BMD disorders, the number of
patients who had calcinosis of two or more valves was
significantly higher, and it was maximal in the group with
osteoporosis. The studies of other authors also showed
a link between calcification of the valves of the heart,
coronary and peripheral arteries, and a decrease in BMD
[13,16-18], which can be explained by excessive activa-
tion of specific proteins (osteoprotegerin, osteocalcin),
which leads not only to bone mineralization abnormalities,
but also to the formation of ectopic calcification.

Thus, the obtained results confirm the existing
scientific data on the presence of general pathogenetic
mechanisms between the interruption of osteogenesis,
the progression of cardiovascular remodeling and the de-
velopment of heart valve calcinosis in women with CAD
in the postmenopausal period.

Conclusions

1. The development of postmenopausal osteoporosis
in women with CAD is associated with a likely increase in
the IMC of the left and right CCA (by 14.94 % and 15.56 %
respectively), in the LV PWd (by 9.26 %), and in the LV
Myocardial stiffness index (by 40 %), with a decrease in
the LV EF (by 8.77 %). In women with CAD and osteo-
penia there was a similar directivity of cardioghemody-
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namic disorders, which have not reached the statistical
significance level.

2. In women with CAD and postmenopausal oste-
oporosis, in the structure of LV myocardial remodeling
concentric hypertrophy (68.18 %) and grade | diastolic
dysfunction (80.76 %) were dominating, however, the in-
crease of incidence of eccentric LV hypertrophy was
observed if compared to the patients with normal BMD
(11.36 % vs. 4.17 %; P < 0.05).

3. In women with CAD and BMD disorders, a sig-
nificantly higher number of patients with calcinosis of
heart valves was observed: 60.00 % in the group with
osteopenia, 77.42 % with osteoporosis compared with
28.58 % in the group with normal BMD; an increase in
the incidence of calcinosis in two or more heart valves
was also discovered.

4. The peculiarities of changes in the structural and
functional parameters of the heart in women with CAD
depend on the degree of BMD disorders, which indicates
the presence of a interrrelationship between bone and
cardiovascular remodeling and is confirmed by the cor-
responding data of the correlation analysis.

Prospects for further research: to assess the dy-
namics of cardiovascular remodeling indicators in women
with CAD and postmenopausal osteoporosis under
the influence of complex treatment is the prospect of
further research.
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HwHi BepudikaLis Ta BU3HaYeHHs CTYMeHs 3N0sAKICHOCTI NyXnWH opodapuHreanbHOi AiNSHKA € akTyanbHUM AiarHOCTUYHUM
3aBOaHHAM Y BUNaaky MopdhonoriyHoi andepeHLiaLlii Ta BogHoYac CknagHUM BUKIMKOM LOA0 NPOrHo3y nepebiry 3axsopro-
BaHHS 32 KMiHIYHAMU JaHUMW B KOXHOMY iHAVBIZYaNbHOMY BUMAZKY.

MeTa po60oTH — NOPIBHSHHSA PIBHS FiCTONONYHOMO AMEePeHL|itoBaHHS MIIOCKOKMITUHHWX KapLMHOM OpoapuHreanbsHoi 30H/
Ta ix MeTaboniyHoi aKTMBHOCTI 3a JaHUMW MO3UTPOHHO-EMICIAHOI ToMorpadii Ans onTUMi3aLii nepegonepaLin{oro Bu3Ha-
YEHHSI CTYMeHs AndepeHLitoBaHHs NyXnuH. BuaHavyeHHs MeTaboniyHoi akTUBHOCTI NyXNUH OpodapuHreanbHoi AinsHKY
LUMSIXOM NO3UTPOHHO-EMICIHOT TOMOrpadiYHOT AiarHOCTWKM Ta iX NOPIBHAHHSA 3 riCTONOrYHO AndepeHLiaLlieto bioncitHoro
Ta onepavjioro matepiany.

Marepianu Ta metogu. 3 1 TpaBHs 2012 p. go 1 ciunst 2015 p. Ha 6asi BiicbkoBoro rocnitanto byHaecsepy (M. Ynem, PPH)
fgocniguny 121 BUNagok CKBaMO3HOKMITUHHUX KapLMHOM opodapuHreasnbHoI AinsHKW 3 nepeaonepaLinHiM BUKOPUCTaHHSAM
MO3UTPOHHO-eMiCiliHOT TomorpadivHoi (MET) AiarHoCTUKM. BUB4YMM 3anexHICTb MK HakonnyeHHam 2-cbtop-[18F]-2-ae3ok-
cu-D-rnroko3mn Ta NeBHYMM FiCTOMOTYHUMI KpUTEPIAMU. Y [OCTIIKEHHI OLiHIOBaNW piBeHb ANEpeHLitoBaHHS 38 METOAVKOK
Anneroth et al., 1987 i Bryne et al., 1992.

Pesynsratu. MMicnsa nigbopy Ta nepernsagy 6ionciiHoro Ta onepawiiHoro Matepiany 3anexHo Big piBHS MOpPONoriYHOro
andepeHLitoBaHHS NyXNWH NaLieHTIB NOLINMAN Ha TPY OCHOBHI TPYMK. Y NepLLUiit, A0 SKOI HanexaTb BUCOKoANMepeHLINOBaHI
G1 nyxnuHu, 22 nauieHTy, y rpyni 2 — nomipHo audepeHuioari G2 — 45, y rpyni 3 — Hu3bkogudepeHuinosaHi G3 — 54
ocobu. Yci ui rpynu onucany MopgonorivHo.

Hapani y rpynax BukoHanu ouiHioBaHHs pesynbraris MET 3a nokasHukom SUV,_ . [opiBHIOKUM MOKa3HWK, BUSBUIM CTa-
TUCTUYHO BaXNWBY BIAMIHHICTb Mix rpynamm (p < 0,001 3a kputepiem Kpackana-Yonnica ans Bcix nokasHukie). OTxe, 3i
3MEHLUEHHAM Me piBHst ,qmqaepeH.Luaum SUV,, nyxiuH cyTTeBo (p < 0,05) 36inbLuyeTbes, a 3poctanHsa SUV, - Bkasye Ha
36iMnbLLUEHHS CTyNeHs 3MOsIKICHOCTI MYXIUH.

BucHoBKu. BcTaHOBMIN CTATUCTYHO 3HAYYLLMA B3aeMO3B'30k SUV . Ta piBHA MopdposorivHoT AndepeHLiaLii ckBamosHo-
KNITUHHKX KapLy“HOM opodapuHreansHoi AinsHkW. NpogeMoHCTpoBaHa MOXMBICTb BUKOPUCTaHHA meTogy MET-giarHocTukm
SIK BIpOriQHOTO KPUTEPIKO OLIHIOBaHHS PiBHS AMepeHLitoBaHHS MyXnvH, 30KpemMa CKnagHUX CKBaMO3HOKMITUHHUX KapLMHOM
opodapuHreansHoi AinNsHKN.

CBA3u ypoBHA Mopdororuueckon AudpdepeHUUpoBKU U MeTaboAMUECKOW aKTUBHOCTH
NAOCKOKAETOUHbIX KapLMHOM OpOodapuHreaAbHOro yyacTka no AaHHbIM NMO3UTPOHHO-
3MUCCUOHHOMW ToMorpaduu

M. Tuw, A. B. Abicak, 0. 0. AsabIK

Ha ceroghs BepVI(*)I/IKaLI,VIH nonpeneneHne CteneHn 3nokavecTBeHHOCTU onyxonelh opotbapMHreaanoPl obnacTu ocTaercs
aKTyanbHbIM WAarHOCTUYECKNM 3afjlaHueM B Criyvae mopcbonornieckon AnddepeHLNpoBKA N CIOXKHLIM BbI30OBOM B NiaHe
NPOrHo3a Te4eHna No KIMHNYECKUM JaHHbIM B KaXXO0M UHAMBUAYANTbHOM CinyYae.

Lienb paboThl — CpaBHEHWE YPOBHSI TUCTOMNOTMYECKOro A EPEHLIMPOBaHIUS NMOCKOKMETOUYHbIX KapLMHOM opodapuHre-
anbHOM 30HbI U UX MeTaboNMYECKON akTUBHOCTM MO AaHHBIM NO3UTPOHHO-3MUCCUOHHOM TOMOrpadum Ans onTUMU3aLmumn
npenonepauyoHHOro ypoBHs auddepeHLmMpoBkmM onyxoneit. Onpegenexne Metabonmyecko akTMBHOCTM onyxonei opoda-
PUHreanbHOro y4acTka 3a CYET NO3UTPOHHO-IMUCCUOHHO TOMOTPacMUECKON ANArHOCTUK U X CPABHEHMS C TUCTONOTMYECKO
andepeHUnpoBKorn B GUoNCcMiHOM Matepuane.

Matepuanbl n metogbl. C 1 maa 2012 . go 1 sHBapst 2015 r. Ha 6a3e BoeHHoro rocnuTans byHaecsepa (r. Ynbm, OPI)
uccnenosany 121 crnyyait ckBaMO3HOKNETOYHBIX KapLHOM OpodhapuHrearnbHOro y4actka ¢ NpeaonepaLmoHHbIM UCnorb-
30BaHMEM MO3UTPOHHO-3MUCCHOHHON ToMorpadmyeckon (MAT) amarHocTukK. M3yyeHa 3aBUCMOCTb MEXAY HaKoMeHnem
2-¢ptop[18F]-2-ae3okcn-D-rntoko3bl M onpeaeneHHbIMY FIMCTONOTMYECKUMM KpuTepusiMun. B nccnenoBaHnmy oLeHBany ypoBeHb
andepeHumposki no metoavke Anneroth et al., 1987 n Bryne et al., 1992.
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Pesyniratbl. [Nocne nog6opa 1 npocmoTpa 61ONCcuIAHOro 1 onepaLMoOHHOro MaTteprana B 3aB1CUMOCTM OT YPOBHS MOpPgho-
nornyeckon AndepeHLMPOoBKY OMNyxornen NauyeHToB NoAenuIn Ha TpK OCHOBHbIE rpynnbl. B nepBon, B KOTOPYO BXoOAT
BblcokoandepeHumpoBarHble G1 onyxonu — 22 nauveHTa, B rpynne 2 — ymepeHHo auddepeHumpoBanHble G2 — 45, B
rpynne 3 — HuskoanddepeHumpoBaHHble G3 — 54 BonbHbIX. Bee rpynnbl MOpdonorniyeckn onmcaHsl.

B panbHenwem B rpynnax ouenunu pesynsratel MOT no nokasatento SUVmax. CpaBHuBas nokasatenu, 06Hapyxunm
CTaTUCTUYECKW 3HAYMMYLO pa3HuLy mexay rpynnamu (p < 0,001 no kputepmto Kpackena—Yonnuca ons Bcex nokasarenen).
C ymeHblueHnem Me yposHsa auddeperumrauns SUV  onyxonen 3HauNTenbHO yBenuuMBaeTcs (p <0,05), apoct SUV_
CBUAETENLCTBYET 06 YBENNYEHNN CTEMEHM 30KAaYECTBEHHOCTU OMyXOmnel.

X

BoiBogp!. B pesynstate 1ccneaosaHns ycTaHoBEHa CTaTUCTUYECKN 3HauMMasn B3aumoceasb SUV . 1 ypoBHS Mopdonoruye-
CKoW AndpchepeHLmaLmm CKBaMO3HOKIETOUHBIX KapLIMHOM OpodhapuHrearnbHoro y4acTka. [NpoaeMoHCTprMpoBaHa BO3MOXHOCTb
ncnonb3oBaHns Metoaa M3 T-gnMarHoCTVKK Kak BO3MOXHOIO KPUTEPMS OLIEHKN YPOBHS AU EPEHLMPOBKIA OMyXonen, B TOM
YUCIe COXHBIX CKBAMO3HOKIIETOUHbIX KapLMHOM OpodapuHreansbHOro yqacTka.

Relations of the level of morphological differentiation and metabolic activity of squamous
carcinomas of oropharyngeal areas according to positron emission tomography

M. Tisch, A. V. Lysak, O. O. Diadyk

Today verification and grading of oropharyngeal tumors, determination of their malignant potential remain an actual problem
both in diagnostics and in predicting the growth of tumors.

The aim of the study was to determine the metabolic activity of the oropharyngeal tumors due to positron emission tomographic
diagnosis and comparison with the morphological (histological) pattern.

Materials and methods. From May 1, 2012 to January 1, 2015, on the basis of the military hospital of Bundeswehr in Ulm,
we investigated 121 cases of squamous-cell carcinoma of the oropharyngeal area with preoperative use of positron emission
tomographic (PET) diagnostics. We have studied the relationship between the accumulation of 2-fluoro [18F] -2-deoxy-D-
glucose and certain morphological criteria. The study assessed the level of differentiation according to the method of Anneroth
etal., 1987 and Bryne et al., 1992.

Results. After selecting and viewing the biopsy and surgical material, depending on the level of morphological differentiation of
the tumors, the patients were divided into three main groups. In the first, which includes highly differentiated — G1 tumors — 22
patients, in group 2, in contrast to G2 — 45 and in group 3, poorly differentiated G3 — 54. We have morphologically described
all these groups.

Laterin the groups, PET results were evaluated according to the SUVmax index. Comparing the indices, a statistically significant
difference was found between the groups (P < 0.001 by the Kruskal-Wallis criterion for all indicators). So, as the level of Me
decreases, the differentiation of SUVmax tumors significantly (P < 0.05) increases, and the growth of SUVmax indicates an
increase in the degree of malignancy of the tumors.

Conclusions. On the basis of the conducted research, a statistically visible relationship between the SUVmax and the level
of morphological differentiation of squamous carcinomas of the oropharyngeal area was established. The possibility of using
the method of PET diagnostics as a possible criterion for assessing the level of differentiation of tumors, including complex
squamous carcinomas of the oropharyngeal area, has been demonstrated.

CTpiMKuii pO3BUTOK MEAMLIMHM 3yMOBMOE HEOOXIOHICTb
CYTTEBMX 3MiH Yy [iarHOCTULi HOBOYTBOPEHb JTHOAMHN.
HepoctaTHbo AiarHOCTyBaTV HasBHICTb MyXMWHW, He-
06XiZHO 4iTKO po3yMiTV ii aHaTOMi4Hy nokanisaviio Ta
piBeHb 3MOSAKICHOCTI. AKLIO 3 BCTAHOBIIEHHAM fokani-
3aLii 32 4OMOMOroK MO3UTPOHHO-EMICIHOI ToMorpadii
(MET) i komn'totepHoi Tomorpadii (KT) nuTaHHs BU3Ha-
YeHe, TO 3 piBHEM AUdEpPEHLiOBaHHSA 3anuLLaeTbCs
BiaKpUTUM. KT — HeiHBasiiHWiA, HanbinbLL NOLWMPEHUN
METOf, JOCTIMKEHHS L0 MAE CyTTEBI OOMEXEHHS LLIOAO
TOYHOCTI BCTaHOBMNEHHs AiarHo3y. MET — HeinBasinHui
meTof, WO Hagae iHdopMaLiio He TinbKv Npo pPo3mip,
noKani3auito nyxiuHu, ane n MeTabonivyHy aKTVBHICTb.
Taka xapakTepucTuKa Jae MOXNMBICTb Ha nepeaonepa-
LinHOMY eTani MporHo3yBaTu piBeHb AndepeHLitoBaHHS
MyXIHY 3 BUOOPOM TaKTUKK MikyBaHHS. AKLO obpaHo
KOHCepBaTVBHWI MeTop NikyBaHHs, MET gae MoxnmBicTb
OLiHMTK Moro pesynbtaTu. [lesiki BYEHi BiA3Ha4alTb
3aKOHOMIPHICTb MiX piBHEM MeTaboniyHOi aKTUBHOCTI
(HakonunuerHsm 2-dotop-[18F]-2-ae3okeu-D-rntokosn) Ta
piBHEM AudbepeHLitoBaHHS NyxnuHW. OgHaK 3aKoHOMIp-

Pathologia. Volume 16. No. 1, January — April 2019

HicTb MET-pesynbraTiB i piBHA 3NOSAKICHOCTI NYXMWH
opodhapuHreasnbHOT AiNsHKX BIpOrigHO He NigTBEpAKeHa
Ta notpebye BMBYEHHS Hagani [1-9].

MET-meTon 6a3yeTbecs Ha TOMY, O padioakTUBHI
i3oTonu GepyTb yyacTb Yy isionoriyHmMx npouecax B
opraHiami Tak camo, sk i HepagioakTuBHi. HuHI Hanbinb-
LLIOrO NoLUMpeHHst Habyna 18-F dhTopaesokcurmokosa, LWwo
MeTaboni3yeTbCa SK 3BUYAlHA [M0KO3a, Mepion Hanis-
posnagy uiei cnonyku ctaHoBuTb 110 xBunuH. Liboro yacy
BHCTaYae, 06 PO34MH PO3HMHMBCS B PiAMHAX OpraHiamy
Ta YaCcTKOBO HAKOMWYMBCA B TKAHWHAX OpraHi3my, siki Haii-
Ginblue cnoxuBaroTb roKoay. [ig yac posnagy isotony
BifOyBaETLCA BUBIMbHEHHS EHEPTIi SK BiNbHOrO NO3UTPO-
Ha, LWNSX SKOro Y TKaHWHaX CTaHOBUTL 3—4 MM i 3aBep-
LUYETHCS 3ITKHEHHSM 3 EMEKTPOHOM i3 BUBINIbHEHHSAM ABOX
ramma-keaHTiB abo ¢oToHiB eHeprii 511 KEB KoxeH, Lo
3aBxau posnitatotbes nig kytom 180,0 £ 0,4°. Jatumku,
LLIO PO3TaLLOBAHi HABKOIO NaLliEHTa, YIOBIIIOTH (DOTOHU
Ta peECTpytoTb, 3a AOMNOMOrow MaTeMaTuyHoi 06pobku
MOXXHa BCTAHOBUTU KifbKICTb | TOYHE pO3TaLLlyBaHHS MicLis
po3nagy i3oTonis, a oTxe i nyxnuHu [10-12].
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mouth neoplasms,

carcinoma,

metabolic process.
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OpuriHaAbHI AOCAIAXKEHHS

Ynepuwe onucas uew metoq leopr ge lMesewi B
1923 p. Ha 6060BMX, SIKi BiH 3aHYPIOBAB Y PO34MH conew
CBVHLIIO, YaCTWHa 3 HUX BKITH0Yana pagioakTUBHWIA i30TOM.
Micns uboro y4eHmit cnocTepiras 3a po3noainom pagio-
aKTMBHOTO i30TOMY B POCAMHI 32 OMOMOTOH0 iYnibHUKa
lenrepa [13].

AKWO iHWi MeToan AiarHOCTUKM: ynbTpa3ByKOBE
OOCTiMKEHHs, peHTreHorpagis, MarHiTHO-pe3oHaHcHa
TOMorpadisi Ta KOMM'toTepHa ToMorpadgis — AOCTIDKY0Tb
CTPYKTYPHI 3MiH, LLO BXe BiAbynucs y npoLeci xsopobu,
1o npu MET gocnigxyoTe npouecy, Ski nepeaytoTb aHa-
TOMIYHMM 3MiHaM Ta € IXHBOK NPUYMHOLO [14].

Metoauka Mae nepeBaru: BUCOKi YyTIUBICTb | CneLm-
(pivHICTb, PO34YMH € BIONOriYHO aKTUBHUM, He BMNVBAE
Ha JoCnigKyBaHi NpoLecu, He Mae TOKCUYHOTO BIUBY.

MeTtaboniuyHa akTuBHiCTb OyAb-SKOrO HOBOYTBO-
PEHHS — BaXNMBa CKMNafoBa AjarHOCTUKM, OLiHIOBAHHS
piBHS AndepeHLitoBaHHs NyxnuH. PiBeHb meTabonivHoi
aKTVBHOCTI Bigirpae BENNYesHy porb Y NikyBaHHi XBOPUX
Ha pak [15-18].

Merta pobotu

lNopiBHAHHS piBHA ricTonoriyHoro AudepeHLitoBaHHs
MMOCKOKMITUHHWX KapLyHOM OpodapuHreanbsHoi 30HU
Ta iXHbOi MeTabomniyHOi aKTMBHOCTI 3a AaHUMKU NO3u-
TPOHHO-eMICINHOI TomMorpadii Ans onTumisauii nepea-
onepaviiHOro BU3HAYEHHS CTyNeHs AMdepeHLIiloBaHHS
MyXMNuH. BusHaueHHs MeTaboniyHol aKTUBHOCTI MyXJUH
opocbapuHreanbHoI AiNSHKM WNSIXOM NO3UTPOHHO-EMICIl-
HOT TOMOrpacdivHOI AiarHOCTVIKW Ta NOPIBHSAHHS X i3 ricTo-
noriyHot andepeHLiaulieto GionciliHoro Ta onepawinHoro
marepiany.

Martepianu i meToAU AOCAIAKEHHA

[ocnigpxeHHs BukoHanu Ha 6asi natonoroaHaToMiYHOro
Ta AiarHOCTUYHOrO BiAineHb BiiCbKOBOIO rocritanto byH-
aecsepy (M. Ynbm, ®PH). Basnu matepianu 121 nauieHta
3i CKBAMO3HOKIMITUHHO KapLIMHOMO 0pothapuHreansHoi
AiNaHKW, SIKi OTPUMYyBanm NikyBaHHS B rocnitani 3 1 TpaBHs
2012 p. go 1 ciyns 2015 p.

Cepepniii Bik nawjeHTiB (MegiaHHe 3Ha4YeHHs) — 65
pokis (35-95 pokiB), cepeq Hux 101 vonosik (83,5 %) i
20 xiHoK (16,5 %). Ycim nauieHTam 3 giarHOCTUYHOKO Me-
TO nNepeponepaviiHo BukoHanu MET/KT gocnimkeHHs
Ha anapari Philips Gemini PET/CT-System series C.
[N BU3HaYEHHS PiBHSA AMGEPEHLloBaHHS KapLMHOM
BUKopucTanu knacudikadito 3a Anneroth et al., 1987 i
Bryne et al. [19].

licTonoriyni 3pian 3aBTOBLUKM 4 MKM BUKOHYBanu
Ha poTauinHomy mikpotomi HM 355S, Section-Transfer-
System, Walldorf. 3a6apBneHHs — B aBTOMaTU4HOMy
creviepi Ventana BenchMark (Ventana Medical Systems,
Ventana, USA). CgiTrnioBy MikpoCKonito BUKOHyBanu Ha
mikpockoni Leica DM 6000 B, Leica Microsystems CMS
GmbH, Wetzar 3 o6’ektnBamm x5, x10, x20, x40, x100.

Axanisyroun pesynsrati AOCIMKEHHS, BUKOpUCTa-
11 cyyacHi metoau Aoka3oBoi Meguumky [20]. Mig yac
NEPEBIpPKM 3aKOHY PO3MOAiNy aHani30BaHWMX MOKA3HMKIB
Ha HopMarbHiCTb (3a kpuTepiem LLanipo-Yinka) BusiBu-
1M BIAMIHHICTb Big HopManbHoro (p < 0,05), Tomy ans
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HaBeZEeHHS KiMbKICHAX O3HaK po3paxyBanu mediaHHe
3HaYeHHs NokasHukiB (Me), 3Ha4eHHs NepLLOro Ta TPETbO-
ro keaptunie (Ql + Qlll), pospaxysamm 95 % AOBipuMiA
iHTepsan (95 % [l) nokasHwukis, wWwo aHaniysanu [21].
[ins NOpiBHAHHA NOKa3HUKIB Y TPLOX rpynax BUKOpHCTa-
nm kputepin Kpackena-Yonnica, a 4ns anocTepiopHmx
MOPIBHSHb — KPUTEPI MHOXUHHMX NOPiBHAHL [laHHa
[21]. Y Bcix BUNagKkax sk KpUTUYHWUIA PiBEHb 3HAYYLLOCTI
B3am a,, = 0,05.

Posrnsparoum nporHoCTUYHI XapakTeprucTUKN TECTY
3a nokasHukamu SUV . BUKopUCTanu MeToamky noby-
[OBV Ta aHanisy KpuBux onepauifiHuX XapakTepucTuk
(ROC-kpuBux) [21]. AnekBaTHICTb TeCTy OLjHIOBanM 3a
nnoweto nig ROC-kpusoto (AUC), HaBeneHo ii 95 %
[I [21]. OnTmanbHWIA NOpIr yXBaneHHs pileHHs Ans
TecTy pospaxyBanu 3a nokasHukoM Youden Inex=Max
(4yTnuBicTb TECTY + cneumndiyHicTb Tecty — 100 %),
OLIiHIOBaHHS MPOTHOCTUYHIX XapakTepuUCTUK TECTy Mpu
06paHoMy Mopoa3i 3aiCHUNM 3a NOKa3HUKaMU Yy TIIMBOCTI
(95 % Ol) Ta cneundpiuHocTi (95 % [Al) Tecty. Nig vac
aHanisy BukopucTanu ctatuctuyHuii naket MedCalc
v.16.8 (MedCalc SoftWare bvba, 1993-2016).

PesyAbtati

MpoaHanisysanu aaHi MNET giarHocTuky Ta rictonoriyHoi
KapTUHU NyxnuH 'y 121 XBOPOro, peTpOCMEKTUBHO OLLIHUIN
piBeHb AndepeHL|itoBaHHS AOCTILKYBAHOMO MaTepiany 3a
meToaukoto Anneroth et al., 1987 i Bryne et al., 1992. MNa-
LieHTiB noainumv Ha Tpy rpynu: rpyna 1, 4o sKoi HanexaTtb
BICOKO AudpepeHuinoBaHi G1 nyxnuHu, — 22 nauieHTw,
rpyna 2 — noMipHo andepeHuinoani G2 — 45, rpyna 3 — 54
navjieHTy 3 H13bKo AndpepeHuiioBaHumMm G3 ckBamO3HO-
KMITUHHAMM KapLMHOMamm opodaprHreanbHOi GinsHKU.

BignosigHo 40 3anponoHOBAHOIO PiBHS OLiHIOBAHHS
AndbepeHuitoBaHHs nyxnuH 3a Anneroth et al., 1987 i
Bryne et al., 1992 [19] mopdbonoriyHO rpynu xapakTe-
pu3yBanucs NokasHUKamu:

—pyna 1. CkBamMO3HOKNITVUHHI kapumHoMu G1 (puc.
1) piBEHb OPOTOBIHHS B Lyl rpymi CTAHOBMB HE MEHLLE HiX
20 %. Cnoctepiranu cnabkuii 44 NOMIPHO BUPaXKEHMIA
noniMopdiaM MyXIMHHWX KIITUH, HE MeHLLe Hix 50 % nyx-
TIMHHKX KNITUH GYny 3pinumm Ta AEMOHCTPYBanm 03HakKMu,
SKi xapakTepHi Ans nnackoro enitenito, TMN pocTy — conig-
HWUIA i3 YiTKUMK Mexamu. PiBeHb MITOTUYHOI aKTUBHOCTI
MYXAUHHUX KNITUH HE3HAYHWI, KinbKicTb MiTo3iB — Big 0
[0 3 B MO1i 30py, 3ananbHa peakwis HaBKOMO MyXIMHHUX
KOMMMEKCIB BUPaXXeHa Yu MOMipHa.

—pyna 2. CkBaMO3HOKNITUHHI kapumHomMu G2 (puc.
2) piBeHb OpOTOBIHHA B MyXMWHAX rPynu — Ha PiBHI He
MEHLLE Hix 5 %, KINbKIiCTb 3pinux KMiTVH i3 xapakTepHMu
[Nsi NacKoro enitenito 03Hakamm — He MeHLwe Hix 25 %
Bif 3aranbHOT nonynsuii NyXAIMHHKX KNiTWH. BigaHavanu
NOMIpHO BUpaXeHWi nonimopdiam saep, TMn pocty
MyXMWHW — HGINBTPATUBHWI, i3 BOTHWLIEBO APIGHAMU
rpynamu KniTuH, ane He MeHLle Hix 15 KnituH y rpyni.
PiBeHb MITOTUYHOT aKTUBHOCTI MOMIPHWIA, B OTOMYHOHMX
MyXIMHHI KOMMIEKCU TKaHWHAaX CnocTepirany He3HauvHy
ab0 30BCiM BiZCYTHIO 3ananbHy peakLito.

— pyna 3. Jo Hei (puc. 3) HanexaTb NyXnuHu 3
MiHIManbHUMK O3HaKaMW, L0 XapaKTepHi Ans nnacko-
ro eniTenito Ta XapakTepusytTbCst HE3HAYHUM PIBHEM
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OPOTrOBiHHSA, BUPAXEHUM MONIMOPI3MOM saep (3pinunx
KMITUH Y AOCTIMKYBAHMX MyXJIMHHUX BOTHULLI@X MEHLLIE HibK
25 %), BUCOKMM MITOTUYHUM PIBHEM — KiMbKICTb MITO3IB
5 i 6inbLue Ha none 3opy. Tvn PoCTy MyxMUH 3 LiEi rpynm
iHBa3VBHWIA, NEPEBAXKHO ManMMM rpynamm KIiTMH (MeHLLe
Hix 15 KniTH) @60 NOOAMHOKUMM KNiTUHaMW, 3ananbHa
peakuist y npunernmx TKaHWHax BiACyTHS.

lNopiBHIOKOYM OTPUMaHI pe3ynbTaTi fiCTONOrYHOro
pocnimkeHHs Ta MET-giarHoCcTukK, BU3HAYMNM Makcu-
MarbHe Ta MiHiMansHe 3Ha4eHHs SUV sk y BCill koropTi
naLieHTiB, Tak i B OKpeMmMX rpynax. 3ararnbHe MiHimansHe
3HaveHHa SUV . —3,3; 3ararbHe MakcuMaribHe sHa4eHHs!
Suv_. -515.

Mogin y rpynax:

—y rpyni nyxnuH G1 miHimanbHe sHaveHHa SUV . —
3,3, makcumarbHe 3HadeHHs SUV - 29,0, cepeaHe
3HaYyeHHs — 11,1;

—y rpyni nyxmuH G2 miHimansHe sHavenHs SUV, . —
5,0, makcumarbHe 3HadenHs SUV - 30,7, cepeaHe
3HayeHHs — 16,5;

—y rpyni nyxmH G3 miHimanbHe sHadenHs SUV, . —
3,5, MakcumarbHe 3HadveHHs SUV _ — 51,5, cepeare
3Ha4yeHHs — 20,4.

[aHi, Wwo onepxanwu, HaBeaeHi B mabnuyi 1.

MopigHtoto4 nokasHmkv SUV , BUSIBIAMIM 3DOCTaHHS!
11010 3Ha4EHHS MPY 3HDKEHHI CTyNeHs AudepeHLitoBaHHS
nyxnuHHOi TkaHuHK (p < 0,001 3a kpuTepiem Kpacke-
na-Yonnica). Haiimerwe (p < 0,05) sHadenHs SUV
6yno B mawieHTiB rpynu 3 BUCOKO AMdEepEHLinoBaHMMM
CKBaMO3HOKMITUHHWUMM KapuyHoMamu (G 1), a HanbinbLue
(p < 0,05) — B nauieHTiB rpynu 3 HWU3bKO AndepeHLin-
OBaHVMMMN CKBAMO3HOKMITUHHUMM kapunHomamm (G3).
lMokasHvKy Ana nauieHTiB rpyny 3 NOMIpHO AndepeH-
LlinOBaHNMM CKBaMO3HOKITITUHHUMM KapLyHomamu (G2)
Masn npomikHe 3HaveHHa SUV,__, o Byrn cTatucTuyHo
3HauyLwmmm (p < 0,05), ane Hwkummm (p < 0,05), Hix ons
rpynu G3, Buwmmu, Hix ans rpynn G1 (puc. 4).

[Ins BUSIBNEHHS 3B’A3Ky CTyneHs AndepeHLiiloBaHHS
3 3HaYEHHAM MOKa3HUKIB Mif 4Yac aHanisy Ha nepLiomy
eTani NporHo3 BBaXxanu HeCNpUATIIMBIAM Y BUNagkax i3
HU3bKUM abo cepefHiM CTyneHeM AMdepeHLitoBaHHs
ansa nauieHTiB i3 G2 i G3, ans nauieHTis i3 G1 nporHo3
BBaXarnu CrpusiTiMBuMm.

MpoBoaAYM aHania TecTy 3a nokasHukom SUV __,
BCTAHOBWIIM afeKBaTHICTb MOAeNi NPOrHO3yBaHHS
(AUC = 0,78 95 % [l 0,70-0,85, cratuctnyHo 3HavyLue,
p <0,001 nepesuye 0,5; Ha puc. 5 HaBeneHo ROC-kpu-
By TeCTy), WO CBiAYMTb NPO 3a[0BiMbHI MPOrHOCTUYHI
SKOCTi MOKa3HWKa.

Obwpatoun onTmanbHui nopir (3a Youden Index),
BCTAHOBWITN KPUTUYHE 3HAYEHHA NokasHnka SUV = 14;
MpW NepeBULLEHHI LIbOr0 3HA4Y€HHS NPOrHO3yETbCA
CTYniHb rictonoriyHoro andepeHuitoanHs G2, G3. Mpu
obpaHomy Moposi YyTIMBICTb TecTy cTaHoBUTb 71,7 %
(95 % A1 61,8-80,3 %), cneuwndiynictb — 86,4 % (95 %
[165,1-97,1 %).

Ha gpyromy etani aHaniay BUnagkom BBaxanm Tinbku
HU3bKUIA CTYNiHb AM(EPEHLioBaHHA ANs MauieHTiB i3
ricTonoriyHoto kapTuHoto G3, ans nauieHTis i3 G1 un G2
MPOrHO3 BBaXanu CNpuSTIYBIAM (He BUNaZoK).

Ananisytoun TecT 3a nokasHukom SUV __, BCTaHOBUMN
afeKBaTHICTb Mogeni nporHo3yeaHHs (ogHak AUC = 0,70

X
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95 % [l 0,61-0,78, cratuctnuHo 3Havywe, p < 0,001
nepeswwye 0,5) (puc. 6), HaBegeHa ROC-kpuBa TecTy.
Pesynsrati nokasytoTb 3a40BiNbHY NPOrHOCTUYHY SKICTb
nokasHuka SUV .

O6paBLLKM onTMMarbHUIA Nopir YyTnMBOCTi (3a Youden
Index), BCTAHOBMUNM KPUTUYHE 3HAYEHHSI MOKa3HWUKA
SUV,_, = 17,2 (Npu NepeBuLLEHHI LIbOro 3HAYEHHS MPo-
rHo3yeTbes G3). Mpu o6paHoMy Mopo3i YyTIUBICTb TECTY
cTaHoBuTb 68,5 % (95 % I 54,4-80,5 %), cneumdivHicTs
Tecty — 70,2 % (95% [l 57,7-80,7 %).

06roBopeHHA

BigomocTi thaxoBoi niTepaTypu Ta 3gilicHeHe pocnig-
XKEHHS$I CBIgYaTb HE TiflbKW NPO CKMAAHICTb OLLiHIOBaHHS
Pi3HOMAHITHWX CTPYKTYP, LU0 3any4aroTbCsl B MyXIMHHUNA
npouec B opochapuHreasnbHii AingHui, ane i npo Bax-
NMBICTb BU3HAYEHHS KIKOYOBMX [iarHOCTUYHUX KPUTEPITB,
AK-0T MeTaboniyHa aKTUBHICTb NYXMMHHWX KMITVH, WO Jae
3Mory Ha nepegonepavinHoMy eTani nporHo3yearu

Puc. 1. Bucoko aude-
peHUjiioBaHa CKBaMO3-
HOKNITWHHA KapLyHoMa
POTOBOI MOPOXHWUHN —
G1. 3abapBneHHsi reMa-
TOKCUNIHOM-E031HOM.
36inbluenHs x50.

Puc. 2. MomipHo aunde-
peHLiiioBaHa CKkBaMO3-
HOKMITUHHA KapLyHoMa
POTOBOi MOPOXHWHU —
G2 x50. 3abapeneHHs
reMaToKCUiHOM-e03u-
HoM. 36inbLueHHs X50.

Puc. 3. Husbko aunde-
peHujiioBaHa CKBaMO3-
HOKNITWHHA KapLuHoMa
POTOBOI MOPOXHWUHN —
G3 x50. 3abapereHHs
reMaToKCUniHoM-eo3un-
HoM. 36inbLueHHs X50.
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Tabnuusa 1. Posnopin sHaueHb nokasukis SUV _ y XBOpWX Ha CKBAMO3HOKMITUHHY opodapuHreanbHy kapuuHomy G1, G2, G3, Me (Q-Q,,).

max

Me (Q-Q,) PiBeHb 3HauyLoCTi

BiAMIHHOCTI MiX rpynamu
G1(n=22) G2 (n = 45) A Py

SuvV 11,1% (8,2-13,3) 16,5*% (12,5-20,1) 20,4**(13,8-25,0) <0,001

max

[na ananisy Bukopuctanu kputepint Kpackena—Yonnica, 4518 NapHOro anocTepiopHoro NopiBHAHHS BUKOPUCTAmNU KpUTEPIN MHOXUHHWX NOPIBHSAHbL [laHHa. *: BigMIHHICTb Bif
nokasHuka G1 cTaTMCTMYHO 3HauyLwa, p < 0,05; #: BigMIHHICTb BiA nokasHuka G2 ctaTUcTYHO 3HavyLwa, p < 0,05; $: BigMiHHICTb Big nokasHuka G3 cTaTMCTUYHO 3HadyLwa, p < 0,05.

piBeHb AMdEepeHLIIIOBaHHSA MyXIMHM 3 BUOOPOM TaKTUKK

4 25 |- NiKyBaHHS, MPOrHO3Y 3aXBOPIOBAHHS.
| AfekBaTHe OuiHIOBaHHSA piBHa SUV _ Ta iHWuX
KpuTepiiB MoxnuBe Tinbkv nig yac MET, pesynsraty skoi
20 I [atoTb 3MOry BCTAHOBMTM KIKOHOBI iarHOCTUYHI hakTopw,

ockinbku KT i MPT Br3Ha4atoTb nuLLe aHaToMiyHy nokani-
3aLlit0 HOBOYTBOPEHb, @ He PiBEHb iXHbOI 3MOSKICHOCTI,
5 MeTaboniuHOi aKTUBHOCTI.

Hwn3ka gocnimkeHb TakoX BKasye Ha 3anexHicTb
SUV__, i piBHs nchepeHLitoBaHHS MyXIAH MPY KAPLMHOMI
nereHb [21], wnyHka Ta cTpasoxogdy [22], okpemux niM-
L ¢omax [23], eHoomeTpianbHin kapuvHomi [24]. HassaHi
[OCTIMKEHHS!, SK | pe3ynbTaTh HaLoro, € OCHOBOK ANs
CTBOPEHHS! HOBITHBOT MiXXANCLMNIIHAPHOT AiarHOCTUYHOT

SUV max

10 —

5k 1 1 1

G1 G2 G3 - L .
knacwudikauii nyxnuH 3a pesynsratamu MNET i rictonoriy-
Puc. 4. 3HauerHs nokasiuka SUV . Ans nawienTis y Tpbox rpynax (MeziaHHe 3qaueHHs 1a 95 % [il). HOTO OCTTIKEHHS.
5 SUV max
100 | BucHoBKHM
C 1. CTaTUCTNYHO [OBEOEHO MOXMMBICTb MPOrHO3Yy-
8 O BaHHA piBHA AnbepeHLitoBaHHA opodapuHreanbHuX
r wyTmsicTy: 717 KapLWHOM 3a piBHEM HakonnyeHHs 2-top-[18F]-2-ne-
g 60 crieuvdiuHicTb: 86.4 30KCW-D-ImMtoKo3n MyXMMHHUMK TKaHUHamKW. Pesynsratu
‘@ r KpuTepin>14 . . Lo
E i cBigyatb npo npsimy BaJ'Ie)KHI.CTb (p<0,001) SUVmaX’ i pIBH9.|.
> 40 [ MOPAONOriYHOM AnepeHLitoBaHHS CKBAMO3HOKITITUHHOI
C KapLuuHoMy opodbapyHreantHOT 30HM.
20 [ 2. YyTnuBicTb TECTY NPOrHO3YBaHHS PiBHS AndepeH-
C LitoBaHHA nyxnuH G1 3a nokasHukom SUV __ ctaHosura
ol 71,7 % (95 % [l 61,8-80,3 %), cneumndivHicTb TecTy —
PRI ST RIS R S|
0 20 40 60 80 100 86,4 % (95 % Ol 65,1-97,1 %).
100 - cneundiuHicTs 3. YyTnuBICTb TECTY NPOrHO3yBaHHS PiBHS ANEPEH-
LitoBaHHA NyxnuH G3 3a nokasHukom SUV _ ctaHosuria
Puc. 5. ROC-kpu1Ba TecTy NporHo3yBaHHs CTyneHs AndepeHLioBaHHs TkaHuHm (G3, G2 vs G1) 0 0, B 0 - _
3a nokasHukom SUV, . HaseneHo ontumanbHuii (3a Youden Index) nopir yXsaneHHs pilueHHs, 68,5 % (95% [il 54,4-80,5 %), cneuvdiuricTs Tecty
YYTNMBICTb i CNELNIYHICTb TECTY. 70,2 % (95 % Al 57,7-80,7 %).

MepcnekTnBM NnoganbLumnX gocnimaxeHb. Jocnia-
XKEHHSI 3aKOHOMIPHOCTEN HakonuyeHHs 18-F-gTopae-
30KCUTTIIOKO3W Ta BMPOBA[XEHHS NOTO B NMPAaKTUKY €
NepCNeKTUBHUM HanpsiMOM NS AiarHOCTWKK Ta rpa-
[YIOBaHHS MyXITMH Pi3HOTO MOXOMAXEHHS Ta Pi3HOro
———y CTYMEHS NPOTPECil, BKIHOHaI04M MyXTHM opodapuH-
creymdidHicT: 70.1 reanbHoi AinsHkW. MNepcnekTBHUM HanpsIMKOM TakoX
Kpurepii>17.2 € CTBOPEHHS HOBOT CUCTEMM OLLIHIOBAHHA PiBHA Ande-

PEHLIIIOBaHHS NYXIUH 3anexHO Bif nokasHuka SUV
LLI0 OnocepeaKoBaHO BKa3ye piBeHb AndepeHLIitoBaHHS
MyXVH.

6 SUV max
100

80

60

40

YyTNUBICTb

20

e L KoHAIKT iHTepeciB: BiACyTHil.

0 20 40 o0 8 100 Conflicts of interest: authors h flict of i decl
100 - crewydbidHicTs onflicts of interest: authors have no conflict of interest to declare.

Puc. 6. ROC-kpu1Ba TecTy NporHo3yBaHHs CTyneHs AndepeHLioBaHHs TkaHuHm (G3 vs G2, G1) . o
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MetacTtaTtMuHe ypa)KeHHS KiCTOK Y YOAOBIKiB
Y NOEAHAHHI 3 NiABULLEHHAM cUpoBaTKOBOro PSA 3 noraaay
AlarHOCTUKHU KapLMHOM HEBiAOMOI NepBUHHOI AOKaAi3aLLii

0. B. MocnaBcbka*A¢P |, C. LUnoHbka', M. O. MpuueHkof, M. 0. Netposa®

A3 «AHinponeTpoBCbka MeanyHa akaaeMis MO3 Ykpainu», M. AHinpo

A - KoHLenLis Ta AM3alH AOCAIAKEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucanHs cTarTi; E - peaaryBaHHs cTarTi;

F - octatouHe 3aTBEPAXEHHS CTaTTI

Y BUNagkax «3nosikiCHOro HOBOYTBOPEHHS HEBIZOMOrO MOXOMKEHHS» B YOMOBIKIB i3 METacTasamm B KiCTKax came piBeHb
cuposaTkoBoro PSA moxe cTatv BUpilLanbH1m Ans nikyBaHHs. Y axoBii nitepatypi onvMcaHi kapLuMHOMK 3 MeTacTasamu B
KiCTKax i miaBMLLEHHAM NpocTaT-cneLmdiYHOro aHTureHa, Lo Bynm Aidi cnpocToBaHi 6ioncieto NpocTaTk, ane Manu No3UTUBHY
AVHaMKY nig Yac aHTuaHaporeHHoi Tepanii (bicalutamide) B noegHaHHi 3 ximiotepanieto (zoledronic acid).

Meta po6oTu — Ans BOOCKOHaNEeHHS AiarHOCTUYHUX anropyuTMiB JOCRIANTU KOMMNEKC MOPEONOriYHNX, MOPPOMETPUYHUX
Ta IMyHOTICTOXIMIYHUX XapaKTepUCTWUK METACTaTUYHNX BOTHULL Y KICTKaX, LLO NpefcTaBneHi ageHokapLyHoMamMy HeBigoMol
NEPBUHHOI Nokaniaadlii, B YOMOBIKIB i3 MiABULLEHHSIM CEpONOoriYyHOro Mapkepa PSA NOpPIBHSHO 3 NEPBUHHUMU KapLMHOMaMK
nepeaMixypoBoi 3anosu.

Matepianu Ta MmeToau. BukoHanu peTpocnekTUBHUI aHani3 KNiHiYHUX JaHuUX, NCTOMNOrYHUX Ta IMyHOTICTOXIMIYHIX XapaKTe-
pUCTKK 21 CrocTepexeHHs nicnsonepauinHoro Matepiany NaLieHTiB i3 NEePBUHHOI0 MyXJIMHOKO KapLIMHOMOIO NepemixypoBoi
3anosu (rpyna 1, yonosiku BikoM Big 56 0o 82 pokis, cepeaHe — 66,00 + 7,76; megiaHa — 65) Ta BionciiHoro matepiany 10
navieHTiB (YOnoBikiB) i3 MeTacTa3aMu afeHoKapLIMHOMY B KiCTkv ©6e3 NepBMHHOI Nokanisauii Ta nigBULLEHHSM CUPOBATKOBOIO
mapkepa PSA (rpyna 2, Bik — Big 43 fo 57 pokis, cepegHe — 50,00 + 9,89; megiaHa — 46,5) Ha 6asi MmopdonoriyHoro Bigainy
[iarHOCTUYHOrO LEHTPY «AnTeku MeguyHoi akagemii» 3a nepiog 2015-2017 pp.

Pe3ynkratu. Y giarHoCTWLi KapLyMHOM HEBIAOMOI NEpPBMHHOI Nokanisawlii B YOMOBIKIB i3 METaCTaTUYHUM YPaXKeHHSIM KiCTOK
i nigBuMLLEHHAM ceponoriyHoro Mapkepa PSA Bu3Hauunu mMopdonoriyHi, MOpchOMETPUYHI Ta iMYHOFICTOXIMIYHI 3MiHK, 5K
NOB'I3aHHI 3 HABYTTAM arpecuBHILLMX METACTATUYHKX BNIACTUBOCTEN NOPIBHSHO 3 NEPBUHHUMM KapLHOMaMM NepeaMiXypoBoi
3aro3y, Lo MatoTb TEHAEHLO A0 NOKANBbHOTO MOLUMPEHHS, 30KpeMa NepeBaXXaHHs HU3bKOAMM(EPEHLIOBaHYX riCTONOriY-
HUX POPM METacTaTUYHUX afeHOKapLMHOM, 06’eKTUBHE 3MEHLLEHHS nioLwi Ta nepumertpa saep (p = 0,00002, p < 0,0001
BiAMNOBIAHO), MOXIIMBICTb BTPAYaHHSA CcreundiyHnX Ans auMHapHUX KapuyHOM nepeamixypoBoi 3aro3n iMyHOrCTOXIMIYHUX
mapkepiB AMACR (p504s) Ta AR (aHaporeHHi peuentopm) (p = 0,008).

BucHoBku. BukopuctaHHs miHiManbHux nepsuHHoi (Cytokeratin, Pan AE1/AE3(+) / Vimentin(-) / CD45(-) / S100(-)) Ta
BTOPUHHOI (umTokepaTuH 8(+) / PSA(+) / AMACR (p504s)(+) / AR (+/-)) imyHoricTOXiMiYHMX NaHenel facTb 3Mory [JOBECTM
BiANOBIAHICTb (heHOTUMY KapLUMHOMU HEBIZOMOI NEPBUHHOI JoKasi3aLjii B YOMOBIKIB i3 METACTATUYHUM YPAKEHHAM KICTOK i
MiABULLEHHSIM CeposoriyHoro Mapkepa PSA opmi AMcemMiHOBaHOI kapLMHOMU nepeaMixypoBoi 3anoan 3 0brpyHTyBaHHAM
3aCTOCYBaHHS! BignoBiaHoI Tepanii y Bunazakax HeiHdopmarueHoi Gioncii npoctaty.

MeTtacTaTMueckoe nopaxxeHue Koctei y My>XUMH B COYETAHUM C NOBbILLIEHUEM
CbIBOPOTOYHOro PSA C TOUKM 3peHUA AMarHOCTUKU KapLUHOM HEU3BECTHOM
NnepBUYHOM AOKAAU3ALIUU

A. B. MocnaBckas, W. C. LUnoHbka, M. A. TpuueHko, M. 0. NeTtpoBa

B crnyyasx «3nokayecTBeHHOro HOBOOOPa30BaHUs HEU3BECTHOTO MPOUCXOXAEHUS» Y MYXYMH C MeTacta3amu B KOCTSX
VIMEHHO YPOBEHb CbIBOPOTOMHOrO PSA MOXET cTaThb peLuatoLLym AN neveHuns. B HayyHoW nutepaType onucaHbl KapLyHo-
Mbl C MeTacTa3amMm B KOCTSIX U MOBbILLEHMEM NPOCTaT-CNeLndUYECcKoro aHTUreHa, Kotopble Oblny ABaxabl ONpOBEprHyThI
Guoncyeit npocTaTsl, HO UMENY MONOXUTENBHYIO AVHAMKY BO BPEMS aHTUaHAPOreHHow Tepanum (bicalutamide) B covetaHum
¢ xummotepanven (zoledronic acid).

Llenb paboTkl — 4N COBEPLUEHCTBOBAHWS ANArHOCTUYECKMX anrOpUTMOB UCCNEeA0BaTh KOMMNEKC MOpOnornieckux, Mop-
hOMETPUYECKUX U UMMYHOTMCTOXUMMNYECKUX XapaKTEPUCTUK METACTaTUYECKUX 04aroB B KOCTSAX, KOTOPble NpPeacTaBMneHb!
afieHOKapLMHOMaMW HEU3BECTHOMN NEPBUYHON NIOKANMU3aLmy, Y MyX4uH C NOBBILLEHEM CEpOIorMyeckoro mapkepa PSA no
CPaBHEHMIO C NEPBUYHBIMU KapLHOMaMu NpeacTaTensbHOMN Xenesb!.

Marepuanbl u meToabl. [poBeAeH PETPOCNEKTUBHBIN @HaNN3 KIMHNYECKUX AaHHBIX, TUCTONOMYECKVX M IMMYHOTUCTOXUMUYE-
CKUX XapaKTepucTuk 21 HabnogeHUs nocreonepaLoHHOro Mateprana nalueHTOB C NepBUYHON KapLMHOMO NpeAcTaTerbHoi
xenesbl (rpynna 1, My>4nHbl B Bo3pacTe oT 56 8o 82 nert, cpeaHee — 66,00 + 7,76; megnaHa — 65) 1 GruoncuitHoro matepuana
10 naUMEHTOB C MeTacTasaMyu KapLMHOMBbI B KOCTM B3 NepBIUYHON JT0KanM3aLmy 1 NOBbILLEHNEM CbIBOPOTOYHOTO Mapkepa
PSA (rpynna 2, MmyxunHbl B Bo3pacTe ot 43 fo 57 ner, cpegHee — 50,00 + 9,89; meguana — 46,5) Ha 6ase mopdhonornyeckoro
oTAena AnarHoCTUYECKOro LieHTpa «AnTeku MeauUMHCKoN akagemumny 3a nepuog 2015-2017 rr.
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Pesynbrathbl. B AMarHoctvike kapLyHOM HEU3BECTHOW NMEPBUYHON SIOKaNM3aLmm y MyXH1H C METacTaTUYeCKM NopaxeHnem
KOCTEel 1 NOBbILLEHMEM Cepornornyeckoro mapkepa PSA onpegeneHsl mopdonornyeckuie, MopoMeTpuyeckme 1 UMMYHO-
TUCTOXVMUYECKNE U3MEHEHNS!, CBA3aHHbIE C NpuobpeTeHnem Boree arpeccyBHBLIX CBOWCTB B CPABHEHUM C NEPBUYHBIMU
KapLyHOMamm npencTaTenbHOM Xenesbl, KOTOpble UMEIOT TEHAEHLMIO K NOKanbHOMY pacrpoCTpaHEH!Io, @ UMEHHO Npeob-
nagaHve Hu3kogudhepeHUMPOBaHHBIX MCTONOMMYECKNX POPM METacTaTUMECKUX adeHOKapLMHOM, OObEKTUBHOE YMEHb-
LweHve nnowaamn u nepumetpa saep (p = 0,00002, p < 0,0001 cooTBETCTBEHHO), BO3MOXHAs NOTEPs CNeLMgUIecknx ans
auyHapHbIX KapLYHOM NpeacTaTensbHOMN xenesbl iMmyHornctoxummyeckux mapkepoB AMACR (p504s) n AR (aHaporeHoBble
peuentopsl) (p = 0,008).

BbiBoabl. Vcnonb3oBaHve MuHiManbHbIx nepeudHon (Cytokeratin, Pan AE1/AE3(+) / Vimentin(-) / CD45(-) / S100(-)) n
BTOPUYHOW (UmTokepathH 8(+)/ PSA (+)/AMACR (p504s) (+) / AR (+/-))IMyHOTMCTOXMMUYECKWX NaHEeNen No3BONT foKas3aTb
COOTBETCTBUE (DEHOTMMNA KapLIMHOMbI HEM3BECTHOMN NEPBUYHON NOKANU3aLmn y My>X4iH C MeTacTaTUieckuM NopaxeHnem
KOCTeii 1 MOBbILLEHEM Cepornornyeckoro Mapkepa PSA hopme AMCCeMUHMPOBaHHO KapLIMHOMbI NPeaCTaTeNbHON Kenesbl
¢ 0BoCHOBaHNEM NPYMEHEHst COOTBETCTBYIOLLIEN Tepanuu B Cryqasx HenHgopMaT1BHON 61oncumn npocTars!.

Metastatic bone lesions of men in combination with an increase in serum PSA
from the point of view of diagnosing carcinomas of unknown primary localization

0. V. Poslavska, I. S. Shponka, P. O. Hrytsenko, M. Yu. Petrova

In cases of “malignant neoplasm of unknown origin” of men with bone metastases, it is the serum PSA level that can be crucial
for further treatment. The literature describes carcinomas with bone metastases and an increase in the prostate-specific
antigen, which were twice refuted by a prostate biopsy but had a positive dynamic during anti-androgen therapy (bicalutamide)
in combination with chemotherapy (zoledronic acid).

The aim of the work is to improve diagnostic algorithms, to investigate a complex of morphological, morphometric and
immunohistochemical characteristics of metastatic foci in the bones, which are represented by adenocarcinomas of unknown
primary localization in men with increased serological marker PSA, compared with primary carcinomas of the prostate gland.

Materials and methods. A retrospective analysis of clinical data, histological and immunohistochemical characteristics of 21
observations of biopsy material from patients with primary carcinoma of the prostate gland (group 1, men aged 56 to 82 years,
average 66.00 + 7.76; median 65) and 10 patients with bone carcinoma metastases without primary localization and increased
serum marker PSA (group 2, men aged 43 to 57 years, mean 50.00 + 9.89; median 46.5) on the basis of the morphological
department of diagnostic center “Pharmacy of Medical Academy” for the period 2015-2017.

Results. Morphological, morphometric and immunohistochemical changes of carcinomas of unknown primary site in men
with metastatic bone lesions and increased serum marker PSA associated with the acquisition of more aggressive properties
were identified in comparison with the primary carcinomas of the prostate gland, which tend to local distribution. There were
prevalence of poorly differentiated histological forms of metastatic adenocarcinomas, an objective reduction in the area and
perimeter of nuclei (P = 0.00002, P < 0.0001, respectively), possible loss of immunohistochemical markers AMACR (p504s)
and AR (androgen receptors) specific for acinar prostate carcinomas (P = 0.008).

Conclusion. The use of minimal primary immunohistochemical panel from cytokeratin, Pan AE1/AE3 (+) / Vimentin(-) / CD45(-)
/ S$100(-) and secondary — cytokeratin 8(+) / PSA(+) / AMACR (p504s)(+) panels / AR(+/-) will allow to prove the conformity
of the carcinoma phenotype with unknown primary site in men with metastatic bone lesions and an increase in the PSA
serological marker to the form of disseminated prostate carcinoma with justification for the use of appropriate therapy in cases
of non-informative prostate biopsy.

3a gaHvmun haxoBoi niTepaTypu, MeTactasu myxyimH
HEBiZJOMOro MEePBUHHOTO MOXOMKEHHS BUHUKAIOTb Y
3-4 % nauieHTiB 3 OHKOMOMYHUMU 3aXBOPHOBAHHSIMY,
i 10-15 % i3 HUX MalOTb ypaxeHHs ckeneta. KicTku €
TPETiM HanbiNbLL NOWMPEHNM MICLEM METACTaTU4HOrO
paky HeBifoMOi nepBuHHOI nokanizauii (PHMM) nicns
nimchaTyHMX By3niB i nereHiB. 3a3Buyan ageHokapuy-
HOMa € OCHOBHUM FICTOMOMYHWUM TUMOM, LLIO CTAHOBMUTb
70 % ycix BMNagkiB, HeaudepeHLiioBaHa kapLMHoMa
craHoBuTb 15 %, a konopekTanbHui dperotun — o 10 %
[2]. Bionoris PHIJT noraHo 3po3ymina, oro BUHUKHEHHS
NoB’si3aHe 3 KOPOTKMM aHaMHE30M CUMMTOMIB Ta 03HaK,
Mae paHHE MOLUMPEHHS 3i 34e6inbLIoro arpecMBHUM
nepebirom (3anyyeHi Tpyu i BinbLue opraHiB) i YacTo mMae
HenepeabavyBaHi MeTacTaTyHi 3akoHOMIpHOCTI [1-3].
HenepenbayyBaHuin MetacTatnyHuii nepebir Hane-
XUTb 0 BiAMIHHOCTEN Y YaCTOTi METaCTaTUYHUX LiNSHOK
MiX BiZOMWMU Ta HEBIZOMVMM NEPBUHHUMM KapLMHOMa-
MM, HanpuKnag, pak NigwnyHKoBOi 3ano3un, KOTpUn Mae

68 ISSN 2306-8027  http://pat.zsmu.edu.ua

nepebir sk PHIJ, nae B4eTBEPO OinblUe MeTacTadyBaHHs
B kicTku Ta Ha 30 % binbLue meTacTasiB y nereHi NopiBHs-
HO 3 BiZOMWM MEPBUHHUM PAKOM MiALLMYHKOBOI 3a5103u. 3
2003 p. pospiHstotb ABi rpynu PHIIT: cnpusaTnusi (20 %)
i HecripusTimBi (80 %) deHotvnu. CnpudTnMBUMM € Ti
cyb’ekTn, SIKi pearytoTb Ha MicLeBi Ta/abo cucTeMHi Npo-
Lefypv Ta MatoTb GinbLUi BiCOTKM BUXMBAHHS. [10 Taknx
Hanexarb i YornoBiku 3 METacTa3aMy aieHOKapLIMHOMM B
KICTKM Ta NiABULLEHHSIM CUPOBATKOBOrO Mapkepa PSA 6e3
BiZJOMOI NEPBUHHOT NOKani3aLlii nyxmH1, PeHOTMN SKNX
BKa3ye Ha MOXMMBUIA NEPBUHHWIA paK nepeamixypoBoi
3anosu [5,6].

PiBeHb cMpoBaTKOBOrO NPoCTaT-crneumngiYHoro aHTu-
reHa (PSA) LUMPOKO BMKOPUCTOBYETLCS B OHKOMOTIYHIN
NpakTULi ANs CKPUHIHTY paky npocTatu. Y Bunagkax
3MOSIKICHOTO HOBOYTBOPEHHS HEBILOMOIO MOXOMKEHHS
YOMOBIKIB i3 MeTacTazamMu B KiCTKax came piBeHb CUMpo-
BaTKOBOro PSA MOXe cTaTu BupiLLanbHUM Ans NiKyBaHHS
[1-5]. Y dhbaxosin nitepatypi onvcaHi kapLuHoMmM 3 MeTa-
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CTa3amu B KiCTKax i MigBMLLEHHAM npocTaT-crneuundiqHoro
aHTUreHa, Lo bynu ABivi cnpocToBaHi Gioncieto npocTaTy,
ane manu nosuTWBHY AMHaMIKy Nif Yac aHTUaHapOoreH-
Hoi Tepanii (bicalutamide) B noeaHaHHi 3 ximioTepanieto
(zoledronic acid) [1,5-7]. Came 3aBASKM MOXIUBOCTI
NiABULLMTY PiBEHb BKMBAHOCTI NALEHTIB i3 Takum de-
HOTUMOM paKy HeBiAOMOT NEPBUHHOI NoKani3aLii OCTaHHIN
HaneXuTb 4O CMPUATIMBOMO 3a NMPOrHO30M BapiaHTy
nepebiry AMCEeMIHOBaHWX METACTaTUYHIX KapLHoM [8,9].

MeTta pobotu

[ins BOOCKOHANEHHs! AiarHOCTUYHWX anropuTMiB Ao-
CNiANTY KOMMNEKC MOPONOriYHnX, MOPGOMETPUYHUX
Ta IMYHOMCTOXIMIYHWUX XapakTepUCTUK MeTacTaTUYHUX
BOTHULL y KICTKaXx, sIKi NpefAcTaBneHi ageHoKapLMHO-
MaMU HeBIZZOMOI MEPBUHHOI NoKanisaui, B YOMOBIKiB i3
MiABULLEHHAM cepororiyHoro Mapkepa PSA nopiBHsHO
3 NEPBUHHUMU KapLyHOMaMm nepeamixypoBoi 3anosu.

Marepiaau i MeETOAU AOCAIAKEHHA

BukoHann peTpocneKkTMBHWIA aHani3 KniHiYHUX AaHuX,
riCTONOrYHUX Ta IMYHOTICTONOMYHUX XapaKkTepucTuk 21
crocTepexeHHs nicnsonepaLiiHoro Matepiany naujieHTis
i3 MEPBMHHOIO MYXTMHOK — KAPLIMHOMOIO NEePEAMIXypOBOi
3anosu (rpyna 1, yonosiku Bikom Big 56 fo 82 pokis,
cepenHe — 66,00 + 7,76; megiaHa — 65); Ta GionciHoro
martepiany 10 nauieHTiB i3 MeTacTasamu afeHoKapLmMHO-
MK B KicTKM 6e3 nepBrHHOI NokanisaLlii Ta niaBULLEHHSIM
cvpoBaTkoBoro Mapkepa PSA (rpyna 2, 4onosikv Bikom Bif,
43 po 57 pokis, cepeaHe — 50,00 + 9,89; meaiaHa — 46,5)
Ha 6a3i MopbonoriyHoro BigAiny AiarHOCTUYHOIO LEHTPY
«AnTekv MmeguyHoi akagemii» 3a nepiog 2015-2017 pp.

MopgpomempuyHuti memod. Kamepoto anst mMikpo-
ckona Zeiss Primo Star — Axiocam ERC 5s 3 niueH3o-
BaHVM nporpamHum 3abesnedeHHam ZEN 2 blue edition
iH(hopmaTuBHI nons 3opy 3adpikcoBaHi B hopmarti .jpg
Ta 06pobneHi B nporpami ImageJ 3 BU3HAYEHHSM ne-
puMeTpa, NIoLLi Ta KpPYrnocTi saep 3a METOAMKOIO, Lo
onucaHa nonepepHix nybnikauisx [10,11]. MNMokasHukm
PO3MIpiB NMOLLWH, NEPUMETPIB i KoediLlieHTa KpyrnocTi
KNiTUH 3a3HaBanu CTaTcTU4yHOi 06pobkn B Mporpamax
ImageJ i Microsoft Excel i3 po3paxyHkom MiHiManbsHoro,
MaKCcMMarnbHOro, MefiaHu, cepeaHboro apuMeTUHHOro
(X) Ta cTaHpapTHOro BigxuneHHs (SD).

IMyHo2icmoximidHut memod. IMyHoricToximMiuHe
pocnipxenns (IMX) BukoHanu 3a npoTokonamu KoMnaHii
TermoScientific (TS) (CLUA). Y 3pizax 3aBTOBLUKM 4 MKM
BMKOPUCTOBYBanu cuctemy Bidyanisauii Lab Vision
Quanto (TS, CLLUA) 3 BusiBneHHam 6inkoBoro naHora
3a gonomoroo DAB Quanto Chromogen (TS, CLUA).
XapaKkTepucTukm MOHOKMOHANbHKUX aHTUTIN HaBEEHi
B mabnuui 1.

CTaTUCTUYHMIA aHani3 BMKOHanu y nporpami R
version 3.4.1 (2017-06-30) — «Single Candle» Copyright
(C) 2017; The R Foundation for Statistical Computing
Platform: x86_64-w64-mingw32/x64 (64-bit). Ockinbku
TecT Wanipo-Binka Ha HopmanbHiCTb po3noginy Ans
nokasHuka «nnoway nokasas W1=0,9103, p1=0,1851;
W2 = 0,8966, p2 = 0,0356, 3HayeHHs p ANns rpynu 2
MeHLLE HiX KpuTuuHKi 0,05, po3noain BigpisHAETLCS Bif,
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Tabnuus 1. MoOHOKNOHarbHi @aHTUTINA NEPBUHHOI Ta BTOPUHHOI iMYHOTICTOXiMIYHOT
naHeni

KnoH (po3BeneHHs) TNokanizauis cneumdiyHoi
peakuji

Cytokeratin, Pan AE1/AE3(1:200) Liutonnasma
Vimentin V9 (1:250) Lintonnasma
CD45 Ab-3 (1:200) MembpaHa
S100 Ab-1 (1:100) Lintonnasma
PSA EP1588Y(1:200) Lintonnaama
CK 8/18 Ab-2(K8.8+DC10) (1:100) Liutonnasma
CK7 OV-TL12/30 (RTU) Liutonnasma
CK HMW Ab-3 (34bE12) (1:50) Liutonnasma
AR RB-9030-PO (1:100) Anpo
AMACR (p504s) 13H4 (1:100) Mem6paHa

HOPMarnbHOro, TO Ans NepeBipKX BipOriAHOCTI Pi3HNL
CepeaHix 3HayeHb BUKOpUCTann Kputepin MaHHa—YiTHi;
Ans nokasHuka «nepumetp» (W1=0,9102, p1=0,1848;
W2 =0,9131, p2 = 0,0732) po3nogin He CyTTeBO Biapi3-
HAETLCA Bif, HOPManbHOro; F-TecT Ha piBHICTb Ancnepcin
(F = 2,0325, p = 0,1616), p ana F-tecty Ginble Hix
KPUTUYHMIA piBeHb 3HavyLwocTi 0,05, Lwo cBigumTh Npo Bia-
CYTHICTb CYTTEBOI Pi3HMLi MiXk AMCTepCisMu ABOX HAabopiB
[aHux, TOMy Ans NepeBipKuM iCTOTHOCTI pisHULI cepeaHix
3HayeHb BUKOpUCTaHO t-kpuTepin CTblogeHTa; ans no-
KkasHuka «kpyrmictb saep» (W1 = 0,9115, p1 = 0,1921;
W2 =0,9602, p2 = 0,5485) po3nogin He CyTTeBO Biapi3-
HAETLCSA Bif HOpManbHoro, F-TecT Ha piBHICTb Aucnepcin
F=0,6352, p=0,4243, Tomy ons nepe.ipku BipOrigHOCTI
Pi3HWLI CepefHix 3Ha4YeHb BUKOpUCTanu t-kputepin
CrblogeHTa) (mabn. 2). Posnogin cnoctepexeHb rpyn
32 HaniBKiNbKICHOHO LLIKaNO eKCNpecii aHapOreHHUX pe-
LienTopis NpoBefeHuin To4HUM TecToM Diluepa (mabr. 3)

PesyAabTati

AHani3 ricTonoriYHMx opM MeTacTaTUyHUX KapLUHOM
KicTok i3 nigBuLeHHsaM cupoBaTkoBoro PSA nokasas
nepesary ageHokapuuHom (AK) HubkoandepeHui-
ioBaHoi OGyoBY Ha BiAMiHY Bif MEPBUHHKX KapLyHOM
nepeamixypoBoi 3anoau, 3 Hux 12 (57,14 %) 6ynv auu-
HapHumMmn AK nOMIpHOro CcTyneHst AudepeHLiiioBaHHs, 8
(38,09 %) — aumHapHUMK HU3bKOAMMDEPEHLINOBAHNMM
AK, 1 (4,76 %) — HegudepeHuinoBaHUM pakom. Mo-
Ka3HWKM MOPCPOMETPUYHOIO LOCTIIKEHHS Yy nporpami
ImageJ npogeMoHCTPyBany 3Ha4He 3MEHLLEHHS MOLLi Ta
nepumetpa saep (p < 0,05), BiporigHo NoB’si3aHi 3 BTpa-
TOK AndhepeHLitoBaHHs 3pa3kamn metactatnyHmnx AK i
3MiHY NOKa3H1Ka «KpyrnocTi sgep» i3 HabyTTam GinbLuoro
nonimopdismy Ta atunii aep (mabs. 2).

Yci BigibpaHi CnocTepeXeHHs NEPBUHHIX | MeTacTa-
TWUYHVX MyXWMH NPOaHani3yBarnu 3a natepHamm rictornoriy-
Hoi BynoBw Ta BignoBiganu «enitenioigHiiy mopdonorii,
¢herotuny kapumHomm Cytokeratin, Pan AE1/AE3(+) /
Vimentin(-) / CD45(-) / S100(-) nepBUHHOI AiarHOCTUYHOI
ITX naHeni aHTWTIN. IMyHOrICTOXiMIYHMIA NpOGink nicns
Zpyroi naHeni NePBUHHKX MyXIMH NEPEaMIXypOBOi 3aro3u
HanGiNbLU cneungiYHIMM MapKepami BU3HaYMB LUTOKe-
patuH 8 (CK8), PSA, AMACR (p504s), AR (aHaporeHoBi
peLenTopw), LLO B YCiX CNOCTEPEKEHHSIX X04a 6 4acTKoBO
6ynv NO3MTUBHUMU; ane NEBHY BapiaTUBHICTb B EKCMPECii
iHwmnx — CK20 (213 21 (9,52 %) Manu NO3UTUBHMUI CTaTyC,
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Tabnuus 2. MNokasH1kn MOPEHOMETPUYHOTO JOCAIMKEHHS CNOCTEPEXEHD
MeTacTaTUYHMX KapLHOM KiCTOK YOMOBIKIB i3 NigBMLLEHHAM cupoBaTkoBoro PSA
Ta NepBUHHKX afeHoKapLVYHOM NepeaMixypoBoi 3anosu y nporpami Imaged, x £ SD

Tun aAeHOKapuMHOMHU

CepepHi NoKasHMKN

pyna 1

nepeuHHa AK
nepeAMixypoBoi 3anoau
Mpyna 2

meTactatnyHa AK 3
YPaXeHHM KiCTOK

i NiABULLEHHAM
cupoBaTtkoBoro PSA

MatHa-YitHi (W)

t-kputepin CTblogeHTa (t) —

Mnowa (Mkm?) MepumeTtp (MKm) Koediuient
X£SD X+SD «KPYFnocTi»
(napametp ImageJ)
x+SD
49,803 + 9,930 27,582 + 2,970 0,767 £+ 0,117
16,346 + 3,432 16,005 + 2,083 0,672 0,147
W =260, - -
p = 0,00002*
t=13,129, t=1,9544,
p <0,0001* p =0,0597*

X + SD: cepefHe 3HaYeHHs + CTaHAApTHe BiaXxuneHHs, AK: ageHokapumHoMma;
*: pisHuL0 BBaXKanw BiporigHoto npu p < 0,05.

Ta6nuus 3. Posnogin cnoctepexeHb METacTaTUYHUX KapLIMHOM KICTOK YOSOBIKIB
i3 nigBuLLEHHSM cpoBaTkoBoro PSA Ta nepBUHHUX afeHOKapLMHOM NepeaMixypoBoi
3as103 3a HaniBKiNbKICHO LLKANOK eKCNpecii aHAPOreHHNX peLenTopis, N

HaniBkinbkicHa

LIKana BU3HaYeHHs
aHApOreHOBMUX
peuenTopiB (AR)

AR(-)
AR(+)
AR(2+)
AR(3+)
Bcboro

Tun ageHoKapLUUHOMU

MepBuHHa AK Metactatnyna AK
nepeamixypoBoi 3 YPaXKEHHAM KiCTOK
i nigBULIEHHAM
cupoBaTkoBoro PSA

3anosu

0 3 p=0,008
5 5

12 2

4 0

21 10

AK: ageHokapLyHOMa; *: piBeHb 3HaYYLLOCTi 3a TO4HUM TecTom Piwepa p < 0,05.

LU0 BiANOBiAano 2 H13bkoaMEpeHLINOBaHNM aumHap-
Hum AK) i CK7 (3 i3 21 (14,28 %) manu no3nTuBHUN
cTaTyc, Lo Bianosigano 1 HeaudepeHLinoBaHoOMy paky, 2
Hu3bkoanepeHLinoBaHnM aumHapHUM AK, 04uH i3 skmux
€KCnpecyBaB TaKOX LIMTOKEPATUHU MIOCKMUX eniTeniiB
CKHMW?+, Lo B iHWKX CNOCTEPEXKEHHSX NEPBUHHMX
KapLMHOM nepeaMixypoBoi 3anosu 6ynu HeratmBHUMU
pa3om i3 6a3anbHOKMITUHHUM MapKepom p63).

Y rpyni 3 metactatnaHumu AK Mapkepu LMTokepaTuH
8 (CK8) i PSA Bynu no3nTMBHMMU B YCiX BUNaakax, ane
yacTtkoBo no3utueHUMM Ha AMACR (p504s) BusiBunmuce
2 cnoctepexeHHs, TpetuHa (3 i3 10) Habyna HeraTus-
HOTO CTaTyCy 3a aHaporeHHumu peuentopamm (AR-),
LU0, MOXMMBO, MOB'I3aHO 3 BTPATO AndepeHLiaLlii abo
CKIafHICTIO OTPUMaHHS penpeseHTaT1BHOro Matepiany 3
METaCTa3iB KiCTOK. Y 3B’A3Ky 3 HEpPIBHOMIPHOIO EKCMPECieto
aHApOreHHNX peLenTopiB B 060X nigrpynax nopiBHANM
CYKYMHOCTi 3a SIKICHUMW 03HakamMu (FOpMOHAIbHUM
cTaTtycom) TouHum Tectom diwepa (mabn. 3). Bussunu
BipOriAHY Pi3HULIKO PO3MOAiNy BUNaAKIB y rpynax Aocnia-
eHHs (p < 0,05).

06roBopeHHA

Pak nepeamixypoBoi 3anosu (PI1) — HannowmpeHiwa
31109KiCHa NyXxnMHa B 3axigHuX vonosikis. MetactaTuy-
Ha auceMiHaLlist MoXe NPoSIBNATUACS pi3HUMU criocoba-
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MU, ik npaBumno, Pl noLmproeTbes Ha perioHanbHi abo
BigaaneHi nimatunyHi By3nu Ta kictku [1-4]. Y dhaxosin
niTepatypi onucaHi Npuknagu mertactasyBaHHsa PI1y
KICTKM HaBiTb 63 BUSIBNEHHS NEPBUHHOI MyXNWHK, LLIO
3 nornsay AiarHoCTUKM paky HEeBiZOMOTO MOXOMXKEHHS
noTpebye KniHiYHOT Ta MOpONoriYyHOT AndepeHLinHOT
diarHoctuku. Hiromichi Iwamura et al. (2014) akueHTy-
l0Tb yBary Ha npobnemi noaBiliHOi HeraTuBHOI Gioncii
npocTaTy B NaujieHTa 3 MeTactasamu B KiCTKax i BUCO-
KUM piBHEM CMPOBATKOBOrO MPOCTATUYHOMO aHTUreHa
(PSA), opieHTyt04MCh Ha SKWiA, BOHW MPEBEHTUBHO MO-
Yyanu Tepanito AenpuBaLii aHaporeHiB Ta ximioTepanito
i oTpumanu perpec kniHiyHux cumnTomis [1]. MogibHi
BiJOMOCTI AatoTh iHLWi gocnigHukm [4,7,8]. OTxe, aBTopm
[L0BOAATD, L0 CMPOBATKOBUIA NPOCTaTUYHUIA @aHTUTrEH
y BMnNagkax i3onboBaHux metactasis Pl Habysae He
NPOrHOCTUYHE, a AudepeHLianbHO-AiarHoCTUYHe 3Ha-
YyeHHs. Ane gocnimkernHs Ganeshan Dh. et al. (2016)
101 Bunagky Pl i3 meTtactazamu B kicTku (n = 83) Ta
6e3 (n = 18) npogeMoHcTpyBanu, Wo 23 nawuieHTw i3 83
3 MeTacTazamu B KiCTKax Manu piBeHb CUPOBaTKOBOrO
PSA B Mexax Hopmu, LU0 CMPOCTOBYE 110r0 fiarHOCTUY-
He 3HayeHHs [6].

Y HawoMmy AOCRiMKEHHI KPIM NiABULLEHHS CUPO-
BATKOBOrO MPOCTaTUYHOrO aHTUTeHa BpaxoByBamnu
iMyHoricToxiMiyHWiA npodinb meTacTasie Pl y kicTku,
Wo nepenbayaB sk Mapkepw BUKMoYeHHS Vimentin
(meseHximanbHi nyxnuuu), S100 (MenaHoma), CD45
(nimcbonponicpepatnehi ctanu), CK7 i CK HMW (kapum-
HOMM iHLUMX JoKanisaLii), Tak i Mapkepy nigTBepaXeHHs
eniTenianbHOro noxomxeHHs metactady Cytokeratin,
Pan nopsig 3 opraHocneumdivHumn — PSA, CK 8/18, AR,
AMACR (p504s). Takuin LUMPOKWIA CNEKTP AiarHOCTUYHUX
MapkepiB Ans MetactasiB Pl 6e3 nepBrHHOI Nokanisavii
nokasas cebe HeobXigHWUM Yepes BTpaTy AndepeHLito-
BaHHS i OyB nigTBEpmKEHM poboTaMu iHWUX Jocnia-
HukiB. Hanpuknapg, E. A. Szwed et al. (2015) nokazanu
3 BUNaaKy BTOPUHHUX METACTATUYHUX MYXIIMH Y KiCTKax
Ha Tni XiMioTepaneBTUYHOTO fiKyBaHHSA nepeuHHOroO 1P,
wo 6e3 iMyHOricTOXiMIYHOTO JOCNIAKEHHS! PO3LiHEHi
sk oro metactasu [3]. Piccioli A. et al. (2015), poarns-
Jar4mn CnekTp KapuuHom 6e3 nepBWHHOI Nokanisauii,
MiAKPECTIOTb AiarHOCTUYHY BAXIUBICTb LIMTOKEPATMHIB
(Cytokeratin, Pan, CK7, CK8/18, CK19, CKHMW Ta CK20)
Ansa Bepudikauii mxepena NoXomKEHHS1 METACTaTUYHOI
KapuuHOMM [2]. Y HaloMy [OCMiMKEHHI BUSIBUNK He-
cneundbiuHy ans PIT ekcnpecito CK7, CK20, CK HMW B
OKpPEeMUX HU3bKoAM(EPEHLIOBAHNX METacTasax KiCTok,
L0 Aano MOXNWBICTb BPaxoByBaTh Le Y NPaKkTUYHIN
poborTi Ta 3BepTaTh GinbLLy yBary Ha NO3WUTUBHICTL Opra-
HocneumndivHmx — PSA, CK 8/18, AR, AMACR (p504s), Ta
IXHe CniBBIOHOLLEHHS B CYMHIBHUX BUMagKax.

Tpeba HaronocuT, WO Taka HeYiTka No3uLis oo
ekcnpecii uMTokepaTuHiB abo opraHocneundiuHmx
aHOporeHHNX peuenTopiB Metactasamu Pl 3ymoBnioe
MOLUYK HOBUX AiarHOCTUYHMX KpuTepiiB. HewoaasHo
3AiACHUNM JOCNIMKEHHS Ta BCTAHOBUMW HU3KY [0AaT-
koBwux biomapkepis ans Pr. Tak, Li D. et al. (2018), saxi
Jocnimkysanum ankaniHoBy cocdarasy (serum alkaline
phosphatase —ALP), ceiguyatb npo ii Benukui noTeHLian
y nporHo3i Pr1. 3 ixHboi po60Ty BUAHO, Lo piBeHb ALP y
CMPOBATL|i KPOBI — LUMPOKO BUKOPVCTOBYBAHUI MOKA3HUK
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[Ns 3aXBOPIOBaHb NEYIHKN, YPaXeHHs KICTOK Ta edbekTiB
nikyBaHHs [9].

3aBgaHHs nokpawmuT Kputepii Bepudikalii me-
TacTasiB PI1y kicTkv 3 nornsigy AiarHoCTukM pakiB 6e3
NEPBUHHOI NoKanisaLii B HALLOMY JOCHiMKEHHI BUPILLEHO
LUMSIXOM MOPOMETPUYHOIO AOCTIIKEHHS MYXIIMHHNX
KNiTUH Ha npeaMeT po3MipiB NoLi, nepumeTpa Ta
KpyrnocTi agep y nporpami Imaged. Lle gano 3mory
32 HasiBHOCTi MogibHMX iMyHOriCTOXiMIYHMX cbeHoTHNIB
MeTacTaTUyHUX i nepBuHHNX Pl 06'eKTMBHO MPOAEMOH-
CTpyBaTU 3MEHLLIEHHS SiAep KNiTH MeTacTatuyHmx MNP
[0 po3mipiB nimdonponidepaTnBHUX 3aXBOPHOBaHb,
O YacTo NPU3BOAUTL A0 AiarHOCTUYHMX MOMUMOK
6e3 BukopucTaHHsa IFX i BignoBigHOro aHamHesy npu
pyTWHHOMY MopdhonoriyHoMy 3abapBreHHi remaTokcuni-
HOM-e031HOM. ImageJ sk mporpama BinbHOro AOCTYMy
ANs aHanisy LdpoBux 306paxeHb Mae 6e3niy nepesar
i BUKOPVCTOBYETLCA B Baratbox Cy4acHUX AOCHImKEHHSX
AN BUMIpIOBaHHA MopdonoriyHux 06’ekTiB abo HaBiTb
6ynyeaHHs 3D mopenen [10,11], ane woQo NOpiBHAHHS
pO3MipiB SiAep METAcTaTU4HUX i NEPBUHHUX KapLMHOM
npoCTaTh BUKOPKCTaHa BriepLue.

BucHoBKU

1. Y piarHocTuui KapuuMHOM HEBIZOMOI NEPBUHHOT
nokanisavji B YONOBIKiB i3 METACTAaTUYHUM YpaxeHHSAM
KiCTOK i migBuMLEHHsIM cepororiyHoro Mapkepa PSA
Tpeba BpaxoByBaTU MOPONOrivHi, MOPPOMETPUYHI
Ta iMyHOrCTOXiMiYHI 3MiHW, LU0 NOB’A3aHi 3 HAabyTTAM
arpecyBHILUMX METACTaTUYHUX BNACTUBOCTEN NOPIBHAHO
3 MEPBVHHIMU KapLMHOMaMy NepeaMixypoBoi 3anosu,
LLI0 MaKOTb TEHAEHLIIO 40 NIOKANbHOIO MOLIMPEHHS, SIK-0T
nepeBaxaHHs H3bKOANGEPEHLIIOBAHMX FICTOMOMYHINX
dopm MeTacTaTU4YHWUX afeHoKapunHoM, 06’ekTUBHe
3MeHLUEHHs nrowi Ta nepumetpa saep (p = 0,00002,
p < 0,0001 BignosiaHo), MoxnuBa BTpaTa cneundiuHmnx
ANS auyMHapHUX KapuMHOM nepeaMixypoBoi 3anosu
imyHoricToximiyHux mapkepis AMACR (p504s) ta AR
(aHpporeHosi peuenTopw) (p = 0,008) .

2. BukopucTaHHSA MiHiManbHUX NepBUHHOT
(Cytokeratin, Pan AE1/AE3(+) / Vimentin(-) / CD45(-)
/ S100(-)) Ta BTOPUHHOI (UmTOoKepaTnH 8(+) / PSA(+) /
AMACR (p504s)(+) / AR (#/-))imyHoricToXiMiYHMX na-
Hene acTb 3MOry OOBECTU BiAMOBIOHICTb PeHOTUMy
KapLMHOMM HEBIJOMOT NEPBUHHOI NOKani3aLlii B YOMOBIKiB
i3 MeTacTaTUYHUM YPaXXEHHSM KICTOK i NiABULLEHHSM
ceponoriyHoro mapkepa PSA ¢opmi ancemMiHoBaHoi
KapLMHOMYW NepeaMixXypoBoi 3arnosu 3 00r'pyHTyBaHHSIM
3aCcToCyBaHHS BifnoBigHOI Tepanii y Bunagkax HeiHop-
MaTuBHOI Gioncii npocTaTu.

MepcnekTBY NoAanbLUKMX AOCTMKEHb NONAraloTh
Y BUBYEHHI KITiHIKO-MOPCONOriYHMX Ta iMYyHOFCTOXIMIYHIX
MPOTHOCTUYHUX (PaKTOPIB PidHUX peHOTUNMIB pakiB Ge3
BCTaHOBMEHOI NEPBUHHOI oKaniaaLyji.
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MUC1, MUC2, MUC4, MUC5AC, Cdx2: xapaKkTepucTHKa

MMMyHOWICTOXMMMlIeCKOﬁ JKCnpeccuu B noAMnax U apAeHoKapuuHome

AUCTAAbHbIX OTAEAOB TOACTOIN0 KULLEeYHUKaA

M. A. WnwkuH

3anopOXCKI TOCYAAPCTBEHHbI MEAULIMHCKUI YHUBEPCHTET, YKpanHa

Llenb paboTbl — U3y4nTb 0COBEHHOCTI UMMYHOTMCTOXUMUYECKOM akcnpeccun MUC1, MUC2, MUC4, MUC5AC, Cdx2 B
nonunax v ageHokapLMHOME AUCTasbHbIX OTAENOB TOMNCTONO KULLIEYHUKA.

Martepuansi n MeToabl. [poBegeHo NaToMopdOIorYeckoe N UMMYHOTMCTOXMMUYECKOE UCCrenoBaHNe GUONCUIAHOTO Ma-
Tepuana 30 NauMeHTOoB, NPOLUEALINX KOMOHOCKOMMIO C NOMMMIKTOMUE, a Takke onepaumoHHoro Matepuana 30 GombHbIX,
NpoonepUpOBaHHBLIX Mo NMOBOAY afeHOKAPLMHOMBI AUCTalIbHbIX OTAEMNOB TONCTONO KULIEYHUKA.

Pe3ynkrathbl. YCTaHOBNEHO, YTO NOMNMMbI AUCTabHBIX OTAEMNOB TOSCTOrO KULIEYHYKA OTIMYAK0TCA NOBbILIEHHO SKcnpeccuei
MUC-1 B cpaBHEHWM C HEM3MEHEHHOW CI3NCTON 060M04KON. MakcumarbHble nokasaTeny SKCNPeccUy Mapkepa OTMEYeHbI
B 3y64aTbix afeHoMax, KOTOpbIe XapakTepu3yloTCs BbICOKUM ypoBHeM akcnpeccun MUC-1. Megwnana akcnpeccun MUC-1
B afjeHOKapLMHOMe Gorblle TakoBOW B HEM3MEHEHHOW CIIM3WUCTOMN, OOHAKO MEeHbLUE TakoBOW B nonunax. CpaBHUTENbHbINA
aHanu3 gaHHbIX, MOMyYeHHbIX Npy n3ydeHnn akcnpeccum MUC2, ykasblBaeT, YTO MakCMMarbHble MokasaTenu aKcnpeccum
Mapkepa XapaKkTepHbl st HEUW3MEHEHHOW CIIM3NCTON 060104k, MonMnbl OTNIMYAKTCS MEHbLLMMM NOKa3aTensiMu aKCnpec-
cum MUC2, cpeayn HMX Hamborblume nokasaTenu SKCNpeccum OTMEYeHbl B MMNepniacTUieckux nonunax, MeHblime — B
3ybyaTbix afeHoMax 1 afeHoMax. KapumHoMa AMCTanbHbIX OTAENOB OTNINYAETCs KpaHe HU3KOM MeauaHoW Kcnpeccum
MUC2. Hanbonblume nokasarenm akcnpeccun MUC4 ycTaHOBREHbI B rUNEpnnacTUYECKVX MOMMNax, HECKOMNbKO MEHbLLME — B
HEN3MeHEHHOMN crmancTomn obonouyke. 3ybyatele afeHOMbl, aeHOMbl U aAeHOKapLMHOMA OTIIMYAOTCS MEHbLUMMM NoKasa-
Tensmu akenpeccn MUC4. MuHMManbHbI ypoBEHb SKCMpeccuy Mapkepa Habnopanu B 3ybuaTtbix ageHomax. B nonvnax
nokasatenu akcnpeccun MUCS5AC Gonblumne, Yem B afieHOKapLMHOME. B HeM3MeHeHHO Crin3ncTo obomnoyke akcnpeccust
[aHHOro mMapkepa He obHapyxeHa. MakcumanbHas megnara akcnpeccin MUCS5AC yctaHoBneHa B 3yG4aThix ageHomax,
KOTOPbIE XapaKTEPU3YIOTCS BLICOKMM YPOBHEM 3KCTPECCMM MapKepa, HECKOMNBKO MEHbLUAsi — B aleHOMaX, eLle MeHbLUasi — B
rMNepnnacTnyeckvx nonunax. Beicokui ypoeeHb akcnpeccumn Cdx-2 xapakTepuayeT 3yb4atble aaeHOMbI Y afeHOKapLMHOMY.
CpenHui yposeHb akcnpeccun Cdx-2 — afeHoOMaTo3Hble NouMbl, TMnepniacTieckme Nonumnbl U HEUM3MEHEHHYHO CIIM3NCTYI0
060M0uKY, M IKCPECCHst MapKepa CHXaETCs B YKazaHHOW NOCNeaoBaTenbHOCTH.

BbiBoabl. MNonunbl gucTansHbIX 0TAEN0B TOMNCTOTO KULLEYHUKA XapaKTeprayoTCs NoBbILLeHeM ypoBHel akcnpeccu MUCT
1 Cdx-2 npu napannensHoM cHkeHun akcnpeccun MUC2 n abeppaHTHoit akcnipeceun MUCSAC. 3ybuatble ageHoMbI
OTNIMYaIOTCS HANBOMbLLMMI OTKNOHEHWUSIMU NOKa3aTenem 3KCNPeCCMM M3yYeHHbIX MapKepoB OT TaKOBbIX NS HEM3MEHEHHOM
CnmancTon. AeHoKapLUMHOMa AnCTanbHbIX OTAENOB TONCTOrO KULLEYHUKA B CPABHEHUM C NOMNMMNaMu XapakTepruayeTcst CHU-
xeHuneM ypoHet akcnpeccum MUC1, MUC2 n MUCSAC.

MUC1, MUC2, MUC4, MUC5AC, Cdx2: xapakTepucTiKa iMmyHoricToxiMiuHoi ekcnpecii
B NMOAINax Ta aAeHOKapLUUHOMi AUCTAAbHUX BiAAIAIB TOBCTOI KULIKU

M. A. lUnwkiH

MeTa po6oTun — BMB4YNTH 0COBNMBOCTI iMyHoricToxiMiuHOT ekcnpecii MUC1, MUC2, MUC4, MUC5AC, Cdx2 B noninax Ta
a[leHOKapLMHOMIi AUCTaNbHUX BigAiniB TOBCTOI KULLKU.

Martepianu Ta meToau. BukoHanu natomopdponoriyHe Ta iMmyHoricToxiMiuHe JocnimkeHHs GionciHoro matepiany 30 nauieHTis,
SAKi MPONLLNM KOMIOHOCKOMIKO 3 MONINEKTOMIED, @ TakoX onepaLinHoro matepiany 30 XBopyX, sIKMX NpooNepyBani 3 NpuBoay
a[leHOKapLMHOMM MCTanbHUX Bia4inis TOBCTOI KULLKW.

Pe3ynkraTn. BetaHoBunu, WO noninv AUCTanbHUX BiAAIMIB TOBCTOMO KULLEYHMKA BIAPI3HAIOTLCA NiABULLEHOK eKCrpecien
MUC-1 nopiBHSIHO 3 HE3MIHEHOIO CIM30BO 0B0MOHKO. MakcManbHi NOKa3HKKW eKCrpecii Mapkepa BU3HauMu B 3y64acTux
afieHoMax, L0 XxapaKTepuayoTbes BUCOKUM piBHeM ekcnpecii MUC-1. MepiaHa ekcnpecii MUC-1 B ageHokapLyHoMmi BinbLue
TaKoi B HE3MiHEHIN CIM30BIN, OfHaK MeHLLE Takoi B noninax. MopiBHANbHUIA aHania AaHuX, WO OTPUMaHi Nig Yac BUBYEHHS!
ekcnpecii MUC2, Bkasye: MakcuMarbHi NOKa3HWKM eKCrpecii Mapkepa XapakTepHi Ans HE3MIHEHOT CriM30BOi 06OMOHKM.
Moninu BiApI3HATLCS MeHLWMMK nokasHukamu excnipecii MUC2, cepen HWUX HaMbinbLUi NOKasHWKK ekcnpecii cnocTepirani
B rinepniacTu4Hm1X nosinax, MeHLUi — B 3yb4acTux ageHomax Ta ageHomax. KapumHoMa anctanbHyx Bigainis BiapisHAETLCS
BKpal HM3bKoto MegiaHoto ekcnpecii MUC2. HanbinbLui nokasHuku ekcnpecii MUC4 BusiBunu B rinepnnactuyHmx noninax,
[eLLo MEeHLLI — B He3MiHeHi cnu3oBin 0bonoHLi. 3ybyacTi aneHommn, afeHoMM 1 adeHoKapLMHOMA BiAPI3HATLCS MEHLLMMM
nokasnukamu exkcnpecii MUC4. MiHimanbHuin piBeHb ekcripecii Mapkepa BCTaHOBMMM B 3yB4acTux afeHomax. Y nominax ro-
ka3Huku ekcnpecii MUC5AC 6inbLui, Hixk B aaeHOoKapLMHOMI. Y HE3MiHeHili Crin30Biin 060MOHLL eKcrnpecis Liboro Mapkepa He
BusiBneHa. MakcvumanbHy MegiaHy excripecii MUC5AC criocTepirany B 3yB4acTix afgeHoMax, Lo XxapaKTepu3yoTbCsl BUCOKUM
piBHEM eKkcrpecii Mapkepa, AeLLO MEHLLY — B aleHOMaX, LLie MeHLUY — B rinepnniacTuyHux noninax. Bucokwii piseHb ekcnpecii
Cdx-2 xapakTepuaye 3yb4acTi ageHomu it ageHokapumHomy. CepepHii piseHb ekcripecii Cdx-2 — ageHoMaTo3Hi noninu, rinep-
nnacTUyYHi noninu Ta He3MiHeHy Cnn3oBy 0DOMOHKY, MPUYOMY eKCrpecist Mapkepa 3HUXKYETLCA B HABEAEHIN NOCIIA0BHOCTI.
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BucHoBku. Moninu guctanbHyx BiAAiniB TOBCTOMO KULLEYHUKA XapakTepuayoTbCs NiaBuLLEHHAM piHiB excripecii MUCT i
Cdx-2 npu napanensHoMmy 3HuxeHHi excnipecii MUC2 i abepaHTHin ekcnpecii MUCSAC. 3y6uacTi aneHomu BigpisHATLCS
HaNGINbLIMMK BiAXMNEHHSIMU NOKA3HWKIB EKCMPECii MapKepiB, siki BUBYMIW, Bi Takux AN HE3MIHEHOI CrnnaoBoi. ALeHokap-
LIMHOMa AWCTanbHWX BiAAiniB TOBCTOTO KULLEYHWKA NOPIBHAHO 3 NOMiNammn XxapakTepuayeTbCs 3HKEHHSM PIBHIB eKkcnpecii
MUC1, MUC2 i MUC5AC.

MUC1, MUC2, MUC4, MUC5AC, Cdx2: immunohistochemical characteristics
in polyps and adenocarcinoma of distal colon

M. A. Shyshkin

Aim - to study MUC1, MUC2, MUC4, MUC5AC, Cdx2 immunohistochemical expression in polyps and adenocarcinoma of
distal colon.

Materials and methods. Pathomorphological and immunohistochemical studies of biopsies from 30 patients, which underwent
colonoscopy with polypectomy, and surgical material from 30 patients, which underwent surgery for colorectal adenocarcinoma,
were carried out.

Results. Distal colonic polyps are different from unchanged mucosa by increased MUC-1 expression. Maximum expression
levels of the marker are observed in serrated adenomas, which are characterized by high MUC-1 expression level. Median of
MUC-1 expression in adenocarcinoma is greater than that in unchanged mucosa, however, less than in polyps. Comparative
analysis of data of the study of MUC2 expression indicates that the maximum expression of the marker is characteristic of
unchanged mucous membrane. Polyps are distinguished by lower MUC2 expression levels; among them, highest expression
levels are observed in hyperplastic polyps, lesser —in serrated adenomas and adenomas. Distal colonic carcinoma has extremely
low median of MUC2 expression. The highest levels of MUC4 expression are observed in hyperplastic polyps, somewhat
lower — in unchanged mucosa. Serrated adenomas, adenomas and adenocarcinomas differs by lower MUC4 expression
levels. The minimum level of the marker expression is observed in serrated adenomas. In polyps MUC5AC expression levels
are greater than in adenocarcinoma. Expression of this marker is not detected in unchanged mucosa. The maximum median
of MUC5AC expression is observed in serrated adenomas, which are characterized by high level of the marker expression,
somewhat lower — in adenomas, and more lower in hyperplastic polyps. High Cdx-2 expression level characterizes serrated
adenomas and adenocarcinoma. The average Cdx-2 expression level is observed in adenomatous polyps, hyperplastic polyps,
and unchanged mucosa, with the medians of the marked expression decreasing in that sequence.

Conclusions. Distal colon polyps are characterized by increased MUC1 and Cdx-2 expression levels, with parallel decrease
of MUC2 expression level and aberrant MUC5AC expression. At the same time, serrated adenomas are distinguished by the
greatest deviations of the studied markers expression levels. Adenocarcinoma of the distal colon, compared with polyps, is

characterized by decrease of MUC1, MUC2 and MUC5AC expression levels.

KonopekTanbHbin pak (KPP) exxeroqHo AuarHoCcTupytot y
1,3 MIH YenoBek, M OTMEYAIOT YCTOMYMBYHO TEHOEHLMIO
K BO3pacTaHuto nokasatens 3abonesaemoctit. CornacHo
COBpeMeHHbIM NpeacTaBneHnsm 06 atmonorum KPP, Bce
cnyyam 6onesHu pasgenstoT Ha cnopaauyeckue (70 %),
HacneacTeeHHble (25 %) n BpoxaeHHble (3-5 %) [1].
Passututo cnopapuyeckoro KPP B 6onbLUMHCTBE Cryyaes
npeaLwecTByeT JOOPOKaYECTBEHHBII MOMWM, KOTOPbIA MO-
XKET NoABepraTbCs 3rIo0ka4eCTBEHHOMN TpaHchopMaLmm Mo
aleHOMaTO3HOMY WK 3yB4aTomy myTu ManurHusaLm [2].

ApeHoma npeguwectsyet KPP B 60-70 % cnyyaeB
3aboneBaHus. AleHOMbI XapakTepu3yTcs AvcniacTuye-
CKUMM U3MEHEHUSIMM SNUTENUS, @ TakKe 0COOEHHOCTAMM
TMCTOAPXMTEKTOHMKM, OCHOBLIBAsICb Ha KOTOPbIX Bblae-
NS0T TyOYynsipHble, BUNMNE3Hble U TyOyno-BuUnnesHble
afleHoMaTo3Hble nonunbl. [JOCTOBEPHO M3BECTHO, YTO
afleHOMaTO3HbI MyTb ManuUrHM3auuu peanusyetcs 3a
cyeT myTauuii reHa APC B KoMBUHaLMK ¢ MyTaLmMsmMm
reHoB KRAS, PIK3CA, pexe opyrvix reHoB, 4To NpuBo-
OUT K n3bbITouHoM cTumMynsumm Wnt/B-kaTeHMHOBOMO
CUrHanbHoro nyTw [3].

MpumepHo 3040 % cnyyae KPP npegwecTsyet
3y0uatbliii nonun. CornacHo akTyarnbHbIM AaHHbLIM, Tep-
MUH «3yO4aTbiii Nonuny 0ObeMHSET rMnepniacTuyeckme
norvnel (1), TpaguumoHHyto 3y6uatyto ageHomy (T3A)
1 cupsdyto 3ybuaryto aneHomy (C3A). O6Las YepTa ans
HUX — XapakTepHasi 3a3yOPEHHOCTb KULLEYHBIX KPUMT,
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B HEKOTOPbIX CIy4asix U 3NUTENWanbHON BbICTUIIKM.
Mpn atom ana M He XapakTepHbl AucnnacTuyeckme
M3MEHEHMS ANUTENMS, KOTOpble TPaANULMOHHO oBHapy-
xuBatoT B T3A 1 C3A. OgHako, I'T1, paHee cunTaBLumnecs
NOTEHUMArnbHO HE OHKOrEHHbIMM, B HaCTOsILLEe BpeMmst
TaKkke pacLEeHUBaIOT KaK NpeaLLeCTBEHHVKN 3y64aToro
nyTM ManurHudaumn. Hanbonee xapaktepHoi Moneky-
NSIPHO-TEHETUYECKON aHOMAarMen, YTo NPosIBNSETCS B
xoge 3y64aToro nyTu, cryxat MyTauum reHa BRAF u/wnn
KRAS, koTopble NPMBOASAT K NEPMaHEHTHOW akTuBaLmm
MAPK-curHaneHoro kackaga. MyTtauuu reHa BRAF 06-
HapyxvBatoT B 70—100 % ManurH1avnpoBaHHbIX 3yb4aTbix
NOMMMNOB TONCTOrO KMLWEeYHMKa [2,3].

Cpenu MonekynsipHbIX anstepauuit, HabnioaaeMblx B
KPP, nprmeyaTentHbl kayeCTBEHHBIE U KOMMYECTBEHHbIE
n3meHeHus MyLmHoB. MyuuHbl (MUCs) — BeicokoMone-
KYNSIPHbIE TIMKOMPOTEUHBI, CUHTE3VPYEMble MHOTUMU
anutenuoumtamu. B nuwesaputensHom Tpakte MUCs
hopMMpYHOT CNU3MCTLIN Gapbep, KOTOPbLINA 3alyuLlaeT
3NUTENManbHbLIA MOKPOB OT BHELLUHWX arpeCcCUBHbIX
BO34ENCTBUI (ankororb, KypeHue, ocTpas nuwa u . 4.),
BMUSIHWS (PEPMEHTOB, NATOTEHHBIX MUKPOOPTaHU3MOB U
Zpyrvx HebnaronpusTHbIX dhakTopos [4]. Cpeau ussecT-
HbIX Ha cerogHs 21 MUCs BblaensitoT MeMOpaHHO-acco-
unmposaHHble (MUC1, MUC4, MUC17), koTopble NOMUMO
NPOTEKTUBHON (DYHKLMM BbINOMHSAOT TaKKe (YHKLMIO
nepefaqy CUrHarnoB BHYTPUKIIETOYHO, U CEKPETOPHbIE
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(MUC2, MUC5B, MUC5AC, and MUCG) myuuHbl, dop-
MUPYHOLLME OCHOBY MOMMMEPHOTO rens, MOKPbIBAOLLETrO
cnmauncTele 060mouku [5].

13BeCTHO, YTO KaHLeporeHe3 accoLmMmpyeTcst ¢ ns-
MEHEHMEM MYLIMHOBOTO NPOMIS JaHHOW NToKanm3amm.
To ecTb, Bo3mMoxHa yTpata akcnpeccun MUCs, xapakTtep-
HbIX st OpraHa, B KOTOPOM JIOKanm3yeTcsi NepBuyHas
onyxorb, a Takke akcnpeccust MUCs, koTopble B Hopme
B JaHHOM opraHe He obHapyxwBatoT [6]. Kpome Toro, B
HEAaBHMX UCCINEN0BaHNSX NpUBEAEHbI AaHHbIE, YKa3bl-
BatoLLMe Ha HemanoBaxHyto porb MUCS B oHkoreHese.
Mo panHeim S. Nath, P. Mukherjee (2014), cTpykTypHble
M3MeHeHus, KoTopble npeTepriesatoT Monekynsi MUC1
B XOL1€ OMyXONEeBOro pocTa, NPUBOAST K NepMaHEHTHOM
aktueauu MAPK, PI3K/Akt n Wnt-curHanbHbix nyTen [7].
B pa6ote R. H. Fernandez, K. S. Lindén (2017) onucana
B3aMMOCBA3b Mexay akcnpeccuen MUC1 n anutenuans-
HO-Me3eHXxVManbHbIM nepexofoM [8]. OgHako AaHHble
Hay4HOW NMTepaTypbl, YETKO onuckiBatowme paboty
nofobHbIX MexaHuamoB B KPP, HaigeHbl He Obinu. B
psiie paboT OMMCaHO CHUKEHWE SKCTIPECCUM KULLIEYHOTO
myumHa MUC2 B KPP, a Takke accoumaumsi CHKEHUS
3KCMPECCUM JAHHOMO Mapkepa C NMPOrpeCCUBHLIMM CTa-
OnsMK GONEe3HN U YXyALEHWeM MPOrHO3a Ans XU3HM
nauneHToB. MNpy 3TOM MexaHU3Mbl 3TUX accouuaLmin 4o
cux nop He m3BecTHbl [9,10]. MUC 4 npeanoxeH K. Shiv
Ram et al. (2016) kak mapkep Ans BblAeneHus cpeau
NauUeHTOB C MOMMUNAMMU TPynnbl pUcCka B OTHOLUEHUM
manurimsaumm [5]. Skenpeccns MUCSAC xapakTepHa
ANS CrM3nUCTON 0B0NOYKN XKENYKa, U B YCIOBUSX HOPMbI
He 0BHapyXMBaeTCs B CNM3NCTON knweyvHunka. KPP ot-
NYaEeTCs BbICOKAMY MOKa3aTeNsiMm 3KCNpeccumn JaHHOro
MapKkepa, YTO CINY>XUT SPKAM NMPUMEPOM CMEHbI MyLM-
HOBOrO MPOUIISA B X04€E OMyxoneson nporpeccum [12].

Cdx2 — KnLLEYHbI haKTop TPaHCKPUMLK, KOTOPbIN B
HOPMe 3KCTPEeCcCHpyeTCs aHTepoLMTaMu. 3TO eLLe OaunH
(heHOTUNMYECKNIA MapKep, KOTOPLIN, Kak NPaBUIo, BKIHO-
YaoT B NaHerb A M3y4eHrst MyLWHOBOO Npoduns Heo-
nnasui nuwiesaputensHoro TpakTa [13]. B psige pabot
nokasaHo, 4to Cdx-2 obnagaet Tymop-CynpeccopHbIMU
cBovictBamu: Cdx-2 cBA3bIBAETCA C B-KaTEHMHOM B S4pe,
paspyLuasi 3-kateHnH-TCF-npoTernHOBbIE KOMMIEKCHI, YTO
npuBOAMT K nHakTusaLmm \Wnt/B-kaTeHnHOBOro curHanb-
Horo nyTu; Cdx-2 cnocobeH crabunmsnposatsb p27Kip1,
6rok1pys yOUKBUTUHUPOBAHWE JAHHOTO NPOTENHA, UHIW-
6mpyst Tem cambim cyclinE u «ocTaHaBnmBas» pakoBble
knetkn B GO chase [14]. KPP otnunyaotcs BbICOKMMM
ypoBHAMU akcnpeccun mapkepa Cdx-2 [13-16], uTto
BXOAWT B PE30HAHC C NPUBEAEHHBIMU JAHHBIMM.

Takum 06pasom, CyLLecTByeT MHOXECTBO Hepe-
LLIEHHbIX BOMPOCOB KacaTernbHO XapaKTepUCTUK 1 ponu
UMMyHorucToxummyeckon akcripeccum MUCs n Cdx-2 B
KPP. 3HaunTenbHbI UHTEPEC BbI3bIBAET BO3MOXHOCTb
BbIJENEHNs NOTEHLMANbHO OHKOreHHbIX NMOMMMOoB TOI-
CTOTO KMLLIEYHMKA C UCTIONb30BaHUEM AaHHbIX MapKEPOB.

LieAb pa6oTbi

M3yuntb 0COBEHHOCTU MMMYHOTNCTOXUMUYECKON
akcnpeccun MUC1, MUC2, MUC4, MUC5AC, Cdx2
B NOMMUMax W afeHoKapLuyHOMe AUCTanbHbIX OTAENOoB
TONCTOrO KWLLIEYHMKA.
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Marepuanbl U MeTOAbI HCCAEAOBAHUA

MpoBegeHo naTtomopdonornyeckoe 1 MMMyHOTUCTO-
XMMUYECKoe MccrnenoBaHve BroncuiHoro matepuana
30 nauwveHTOB, NPOLUEALLINX KOMOHOCKOMMUIO C MOSUNSK-
TOMMEN, a Takke onepaumoHHoro Matepuana 30 6onb-
HbIX, MPOOMNEPUPOBAHHBIX MO NOBOAY aAeHOKapLIMHOMbI
AMCTanbHbIX OTAENOB TONCTOro KULeyHuka. B rpynne
1CCrneaoBaHVs MONMNOB BbIAENUNW: afeHOMaTO3HbIE
(10 cnyyaes), rmnepnnactuyeckyvie nonumnel (15 cryvaes)
n 3ybyatble ageHombl (5 crnyyaes). Mpynny KOHTpons
cchopmupoBani 10 06pa3sLOB HEM3MEHEHHON CIIM3UCTOM
060M04KM TONCTOrO KULLEYHNKA.

MukpocTpyKTypy 06pa3oBaHuii OLeHVBanm B napadov-
HOBBbIX CPEe3aX, OKPALLIEHHBIX FeMaTOKCUITMHOM 11 303VIHOM,
a Takke npu nomoww LUKK-peakumnn. B genapadwmHmpo-
BaHHbIX Cpe3ax nocne TeMnepaTypHON AeMackypoBKA 1
NoZaBneHnst aKTUBHOCTW SHOTEHHOW Nepokcuaasbl no
CTaHOapTHON METOAMKE MPOBOAMMM UMMYHOTUCTOXMMU-
yeckoe (MMX) uccnepoBaHve ¢ UCMOMNb30BaHUEM MOMKW-
KnoHanbHbIx aHTMTen MUC1 (Thermo Lab, USA), MUC4
(Thermo Lab, USA), moHoknoHanbHbix aHtuten MUC2,
Clone M53 (Thermo Lab, USA), MUC5AC, Clone 45M1
(Thermo Lab, USA), Cdx-2, Clone DAK-CKX2 (DAKO,
USA), a Taioke cuctembl Bu3yanusaumum EnVision FLEX ¢
AvammHobeHanamHom (DAKO, USA). Pesynistatsl UMX-nc-
CrnefoBaHus ougHBanu B Mukpockone Axioplan-2 (Carl
Zeiss, Germany) npy yenuueHnn x200. B kaxgom cny-
yae B 5 Monsix 3peHns onpeaensny natTepH aKCnpeccum
MapKepoB, a Takke OLEHMBAN YPOBEHb UX AKCTIPECCUN
meTodoM dhoToumdposoit MopdomeTtpum [17]. YpoBeHb
akcnpeccum UIMX-mapkepoB Beipaarnu B YCMOBHbIX eau-
HuLax onTuyeckon nnotHocTty (YEOTT) v rpagyvpoBanu:
0-20 YEOI - HeratviBHas peakums, 21-50 YEOI — Huakui
ypoBeHb akcnpeccu, 51-100 YEOT — ymepeHHbin ypo-
BeHb akcnpeccum, 6onee 100 YEOI — BbicOkuii ypoBeHb
aKcnpeccum.

Cratuctnyeckyto 06paboTKy MOMyYeHHbIX AaHHbIX
nposoaunu npu nomouwym Statistica for Windows 13
(StatSoft Inc., Ne JPZ8041382130ARCN10-J). Beiuncnsnu
meanary (Me), HWKHUIA 1 BepxHUA kBapTuriv (Q,; Q,);
AaHHble npeacTasnsanu s suae Me (Q,; Q,); cpasHuTeNb-
HbIl aHan13 NPOBOAMIIM NPY NOMOLLM KpuTepus Kpacke-
na-Yonnuca (CpaBHeHVe pesynbTaToB, NOMyYeHHbIX B
3 1 Bonee rpynnax HabnoaeHui). Pe3ynsratsl cuutanm
CTaTUCTWNYECKM 3HaYMMbIMM Ha ypoBHe 95 % (p < 0,05).

Pe3syAbTathl

HeunameHeHHas cnnauctasi obonoyka AucTarnbHbIX OT-
[IeNOB TOJICTOMO KWULIEYHWMKA XapaKTEpU3yeTcs HU3KUM
YPOBHEM 3KCMpeccum MeMBpaHHO-accoLMnpoBaHHOro
MmyumHa nepsoro tuna MUC1 [32,92 (31,28; 38,11)
YEOI], cpeaHM ypoBHEM 3KCMPECCUM CEKPETOPHOO
KuLeyHoro MyuwmHa sToporo Tvna MUC2 [80,10 (78,62;
82,48) YEOIN], cpegHuM ypoBHEM MeMBpaHHOo-accoLmm-
poBaHHoro MyLmHa YeTseptoro Tvna MUC4 [62,24 (50,28;
65,23) YEOIT], oTCyTCTBMEM IKCMPECCUN CEKPETOPHOIO
xenynoyHoro MyumHa natoro Tuna MUC5AC, a Takke
CpPeHUM YPOBHEM SiIEPHON SKCTIPECCUM KULLIEYHOTO (hak-
Topa TpaHckpunumm Cdx-2 [59,64 (57,12; 61,14) YEONM.

lMnepnnacTuyeckne Nonunbl AUCTanbHbIX OTAENOB
TOJICTOTO KULLEYHUKA XapaKTEPU3YHTCS CPEOHNMI YPOB-
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Puc. 2. Mokasatenu akcnpecci MUC2 B HeM3MEHEHHOI CancTol 060M04Ke TONCToro
KWLLIEYHMKa (HCOK), rMnepnnacTiieckux nonunax (rm), 3ybuatbix ageHomax (3a), afneHomax
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(a), a Takoke afeHoKapLMHOMe (ak) AUCTanbHbIX OTAENOB TONCTOrO KULeYHMKa (p < 0,05).

Hamu akenpeccun MUC1 [62,13 (42,19; 72,15) YEOIT],
MUC2 [72,63 (62,80; 92,48) YEOI], MUCA4 [77,52 (71,15;
98,37) YEOIT], MUC5AC [73,14 (65,19; 90,21) YEOM] 1
Cdx-2 [71,81 (62,36; 77,77) YEOIN]. 3ybuaTble ageHOMbI
XapaKTepuayHoTCs BbICOKMMM ypoBHsMM akcripeccun MUC1
[110,24 (96,22; 112,24) YEOTT], MUC5AC [110,05 (98,17;
110,05) YEOM] n Cdx-2 [105,22 (104,24; 110,41) YEO], a
Taloke HU3KMK ypoBHsIMU akcrpecci MUC2 [40,21 (35,25;
43,98) YEOIT] 1 MUC4 [35,54 (33,12; 40,48) YEOTT]. Age-
HOMBbI (TYOYnsipHbIe, BOpPCUHYaThIe, TyOyrno-BopcuHYaThIe)
XapaKTepu3ytoTcs CpenHUMI ypoBHsaMM akcnpecci MUCH
[81,73 (65,56; 88,98) YEOTT], MUC4 [44,75 (41,12; 50,28)
YEOI), MUC5AC [91,68 (82,15; 98,27) YEOIT] n Cdx-2
[94,82 (90,32; 105,22) YEOIT), H13kMM YPOBHEM JKCMpEC-
cvm MUC2 [43,18 (40,21; 52.12) YEOTT]. CpaBHUTENbHBIN
aHanu3 ¢ npuMeHeHnemM kputepust Kpackena—Yonnuca
yKa3blBaeT Ha Hanuyue CTaTUCTUHECKM [OCTOBEPHOM
pasHuubl (p < 0,05) Mexay pesynsratamu, MonyYeHHbIMU
A0 KXXOOro 13 MapKepoB B MOATPYNnax UCCReaoBaHms.
AneHokapuMHoMa AUCTanbHbIX OTAENOB TONCTOrO
KULLEYHWKA XapaKTepu3yeTcsl CPeAHUM YPOBHEM 3KC-
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Puc. 3. Skenpeccus MUC2 B runepnnactudyeckom nonvne. Mo a Hu Mucin 2 (MUC2)
Ab-2, Clone M53. ¥Ys. x100.

Puc. 4. Oxcnpeccust MUC2 B kapumHome. Mo a Hu Mucin 2 (MUC2) Ab-2, Clone M53.

npeccun MUC1 [51,20 (38,14; 73,54)], kpaiiHe HWU3KUM
ypoBHeM akcnpeccun MUC2 [17,32 (15,21; 45,22)], Hus-
Kkmu ypoBHsimu akcnpeccum MUC4 [43,61 (19,87; 55,28)]
n MUCSAC [42,22 (25,82; 57,27)], a Takke BbICOKM
ypoBHeM akcnpeccumn Cdx-2 [101,86 (88,54; 110,21)].

MpoBeneHo cpaBHEHWE JaHHbIX, MOMyYeHHbIX A4S
Ka)xgoro mapkepa npw UCCreaoBaHWy Hen3MeHeHHO
CIMV3VCTON, TMNepnNacTNYeCcKVX NonmnoB, 3yb4artbix age-
HOM, aleHOMaTO3HbIX NOMNMOB, a TakkKe KapLMHOMBbI yiC-
TanbHbIX OTAENOB TONCTOTO KWLIEYHMKA. YCTaHOBIEHO,
YTO MOMMMbI ANUCTamNbHBLIX OTAENOB TONCTONO KULLIEYHMKA
oTnuyakoTcst 6onee BLICOKMMM MOKa3aTensiMy aKCnpec-
cum MUC-1 B cpaBHEHUM C HEU3MEHEHHOW CIU3UCTON
o6onoukon. MakcumanbHble nokasatenu SKCnpeccum
Mapkepa OTMeYeHbl B 3yGuyaTbix ageHomax, KoTopble
XapaKTepu3ytTCcs BbICOKM ypoBHeM akcnpecc MUC-
1 (ans opyrvix rpynn HabnioaeHWs yCTaHOBMEH CPeaHNi
YPOBEHb 3Kcnpeccun Mapkepa). Meanana akcnpeccum
MUC-1 B ageHokapLuHoMe 60rblue TakoBOW B Hen3me-
HEHHO CIIU3UCTON, OAHAKO MEHbLLIE TAKOBOW B MOMMnax
AvcTanbHbIX oTAenos (puc. 1).
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1 Puc. 5. Mokasatenn akcnpeccun MUC4 B HensmMeHeHHOM CnmancTol obonoyke To-
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(3a), aneHomax (a), a Takke afeHoKapLMHOME (aK) AMCTanbHbIX OTAENOB TONCTOro
KkuweyHmka (p < 0,05).
Puc. 6. Mokasatenn akcnpeccum MUC5AC B HeusMeHeHHol cnusucToil o6onouke
TONCTOMO KULLIEYHWKA (HCOK), TMMepnnacTuyeckux nonunax (r), 3y64atbix ageHomax
(3a), aneHomax (a), a Takke afeHoKapLMHOME (aK) AMCTanbHbIX OTAENOB TOMNCTOrO
kuwweyHuka (p < 0,05).
Puc. 7. Mokasatenu akcnpeccin Cdx-2 B HEN3MEHEHHOI CAM3NCTOI 0Boroyke To-
NCTOrO KMLIEYHWMKA (HCOK), runepnnacTuyecknx nonunax (rm), sybuarblx ageHomax
(3a), aneHomax (a), a Takke afeHoKapLMHOME (aK) AMCTanbHbIX OTAENOB TOMNCTOro
kuweyHuka (p < 0,05).
Puc. 8. Okcnpeccust Cdx-2 B runepnnactuyeckom nonune. Mo a Hu CDX2, Clone
DAK-CKX2. ¥YB. x100.
o Median
- 0,
Efgnﬁaﬁ’ Puc. 9. dkcnpeccus Cdx-2 B KapuuHome. Mo a Hu CDX2, Clone DAK-CKX2.

¥8. x100.

CpaBHUTENbHBLIN aHanu3 AaHHbIX, NOMyYeHHbIX
npu m3ydeHnn akcnpeccum MUC2 (puc. 2), ykasbiBaer,
YTO MaKCKUMarbHble MoKasaTeny AKCMPECCUM Mapkepa
XapaKTepHbl ANt HEM3MEHEHHOW CIIM3NCTON 0B0MOUKU.
Monunbl OTANYAIOTCH MEHBLUMMMW NOKa3aTensMu 3KC-
npeccun MUC2, cpean HUX HaubonbluMe nokasaTenu
3KCMPEeCccHMM OTMEYEHbI B MMEPnacTUYeckux nonmnax
(puc. 3), 3HaUMMO MeHbLUME — B 3y6YaTbix ageHoMax
1 afeHOMaTO3HbIX Monunax. YCTaHOBMEHO Takke, YTo
KapLuuHoMa JucTanbHbIX OTAENOB OTIMYAETCS KpaliHe
HU3Ko MeguaHow akcnpeccun MUC2 (puc. 4), kotopas,

Pathologia. Volume 16. No. 1, January — April 2019

COrMacHo 1Cnonb3yemMon rpagaumm, pacLeHMBaeTCs Kak
HeraTMBHOE MMMYHOOKpaLLVBaHWe (puc. 2).
HanbonbLuve nokasarenu akcnpeccun MUC4 yctaHoB-
NeHbl B rMNepriacTuiecKX Nonmnax, HECKOMbKO MEeHbLUME
— B HEV3MEHEHHO CTIM31CTOw 0B0MoYKe ANCTanbHbIX OTAe-
OB TOJICTONO KULLEYHYKA. 3yB4aTble afeHOMbI, afEHOMbI 1
aileHoKapLMHOMa OTAMYatOTCS 3HAYMMO MEHBLLMMM NOKa-
3arenamu akcnpeccun MUC4. MuHMarnbHbI ypoBeHb 3KC-
npeccyn Mapkepa OTMEYEH B 3yb4aTbix ageHoMax (puc. 5).
B nonvnax nokasarenu akcnpeccimn MUC5AC 6onb-
Le, YeM B aleHOKapLMHOME AWCTanbHbIX OTAENoB Tor-
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CTOrO KULLEYHMKA. B HEM3MEHEHHO CriM3ncTomn 0bornovke
TOJICTOrO KMLLIEYHMKA 3KCMPECCHIO AAHHOTO MapKkepa He
obHapyxunu. MakcumansHass MegnaHa aKCrnpeccum
MUC5AC ycTaHoBneHa B 3ybuaTbix ageHomMax, KoTo-
pble XapaKTepu3ylTCs BbICOKMM YPOBHEM 3KCTPECCUU
MapKepa, HECKOIbKO MeHbLLasi — B aieHOMaXx (CpeaHuii
YPOBEHb 3KCMPECCH), elLLie MEHbLUAS — B rMepnniacTyu-
Yeckux nonunax (CpeaHvin ypoBeHb akcnpeccun) (puc. 6).

Bbicokwit ypoBeHb akcnpeccumn Cdx-2 xapakrepuayet
3ybuaTble afeHOMbl W afleHOKapLMHOMY AUCTarlbHbIX
OTZENOB TONCTOrO KuileyHuka. CpeaHuii ypoBEHb 3KC-
npeccumn Cdx-2 — ageHoMaTo3Hble NOnuMbI, rMnepniacTu-
Yeckme NonuMbl U HEM3MEHEHHYH CIM3NCTYH0 0BOMOYKY;
Me[maHbl 3KCPECCUM MapKepa CHKAKTCS B yKa3aHHOM
nocnenosatensHocT (puc. 7-9).

06¢cyxaeHue

MUC1 — TpaHCMeMOpaHHbI TIMKONPOTENH, COCTOSI-
LM M3 OBYX AOMEHOB. OKCTpaLentonspHbli JOMEH
MUC1 BbINONHSAET NPOTEKTUBHYIO (DYHKLMIO, 3aLumLLias
3MUTENMOLMTBI OT BHELLHUX HEraTWBHbIX BO3AEWCTBUI
(kvcnoTsl, Wwenoun, baktepuu u ap.). MHTpauenntonsp-
HbIl JOMEH obecrneynBaeT nepegavy CUrHarmoB U3BHE
K $iOpY KINeToK. YPOBHM SKCNPECCcUM JaHHOMO MyLMHA B
MULLEBAPUTENBHOM TPaKTE BapbUPYHOT: ANS CIN3MCTON
Xenyaka xapakTepHbl BbICOKME YPOBHW 3KCMpeccuu
MUC1, anst cnn3ncTomn KULLEYHWKA — HU3KUE 1 CpeaHune
[7]. CornacHo nonyyeHHbIM pesyrnsTatam, Hem3MeHeHHast
CnM3ncTast AnCTanbHbIX OTAENOB TONCTOMO KULLIEYHMKA
XapakTepuayeTcs HU3KUM ypoBHeM akcnpeccun MUCT,
YTO COrmacyercsi ¢ AaHHbIMW CheLnanu3MpoBaHHON
nuTeparypbl.

Kpome TOro, mo gaHHbIM Hay4yHOW NMTEpaTyphl,
akcnpeccust MUC1 B CrMancToi KULLIEYHMKA BO3pacTaeT
NP XPOHUYECKMX BOCMANUTENbHBIX 3a00MneBaHusX, B No-
mnax 1 KPP. [Mpu aTom aaHHble 06 YPOBHSIX 3KCNPeCccum
MUC1 B normnax n KPP Bapb1pytoT B LLIMPOKOM Ananaso-
He: BbICOKWIA ypOBEHb aKcrpeccuy onpeaeneH B 19-76 %
ageHom, B 30-100 % kapuvHOM JaHHOW nokanuaaumm
[4-10]. B psine paboT nokasaHo, YTO BbICOKMI YPOBEHb
akcnipeccun MUC1 B KPP HanpsiMyto koppenupyeT ¢
rnyOMHON MHBa3WW OMyXONK, HaNM4YMeEM METacTasoB, a
TaKKe yXyALWeHem NporHosa Ans Xu3Hu naumeHTos [9].

CornacHo nomny4eHHbIM AaHHbIM, yPOBEHb AKCMPECCUM
MUC1 B nonunax npesbILLAET TaKOBOW B HEU3MEHEHHON
cnuancton. Mpn 3TOM MakcumarnbHble €ro 3HavyeHust
XapakTepuaytoT 3ybyaTble afeHoMmbl. 3BeCTHO, YTO WH-
TpauenntonsipHbii sgomeH MUC1 0bnagaet cnocobHoCTbo
cBs3biBaTbCs ¢ 6enkom hsp90 B CTpyKType MUTOXOHAPW-
anbHbIX MeMbpaH. 310 3anyckaeT dochopunmposaHme
umuTtonnaamaruyeckoro xsocta MUC1 v 6nokupyet mu-
TOXOHAPUanbHbIe MyTy anonTtosa [5]. MoxHO npegnono-
XWTb, uTo akcnpeccmst MUC1 B nonunax accouumpyetcs
C YTHETEHMEM anonTo3a SMNUTENOLMTOB U U3BBITOYHON
UX nponudepaLyen, coanasas TeM cambIM YCIOBKS Ans
nporpeccumn Heonnaaun. CornacHo NoMyYeHHbIM AaHHbIM,
meguaHa akcnpeccun MUC1 B kapuyHOMe MeHbLLIE TaKo-
BOW B nonunax, ofHako 6onblie TakoBOW B HEU3MEHEH-
HOW crmaucTon. BeposTHO, yrHeTeHne anonTosa uMeeT
MEHbLUYI 3HAYMMOCTb MpK MPOrpeccui KapLmHOMbI,
korza 6onbLLYto porb NPUOGPETaKT ApYriie MexaHn3Mbl. B
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Hay4HOWN NUTEpaType onucaHa NepMaHeHTHas akT1BaLms
Wnt/B-kaTeHMHOBOIO CHrHarnbLHOTO Kackazaa, 0byCrnoBneH-
Hasi MOCTTPAHCIALMOHHON MoaudrKaLmMen aKkcTpaLen-
nonsipHoro gomeHa MUC1 B pake MOMOYHOW xenesbl, a
TaloKe B NPOTOKOBOW KapLIMHOME NOZKeNyA04HON Xenesbl.
CTpyKTypHble U3MEHEHVSt SKCTPaLLeNnIioNApHOro AoMeHa
MUC1 genatot BO3MOXHbIM ero BlanmopencTave ¢ Fz-pe-
LenTopamu, 3anyckatoLmmu Wnt-curHanbHbIn kackag [7].
[ns peluenms Bonpoca 0 pabote JaHHOTO MexaHu3Ma B
KPP HeobxoavMbl AanbHeRLLIMe MOMNEeKynsipHO-TeHeTYe-
CKVe UCCreoBaHuS.

MUC2 — cekpeTopHbI MyLH, SKCIPECCHSt KOTOPOTo B
HOPME XapaKTepr3yeT CrIM3NCTY0 060MOYKY TONCTOrO Ku-
weyHrka. MUC2 cvHTe3npyeTes KonoHoumTamm 1 6okano-
BUZHBIMM KNeTKamm, hopMUpyst OCHOBY CAIM3UCTOTO Crost
[4]. CornacHo nonyyeHHbIM pesynsTatam, HensMeHeHHas
CIU3nCTast ANCTanbHbIX OTAEMNOB TOMNCTOMO KULLIEYHMKA
XapakTtepuayeTtcst cpeaHuM ypoHeM akcripecci MUC2,
YTO COrMacyeTcs ¢ AaHHbIMW Hay4YHOWN IUTEPATYPSI.

MN3BecTHO, 4yTO 3kcnpeccuss MUC2 cHuxaeTcs
B NMocrneaoBaTenbHOCTU «afeHoOMa — KapuuHomay
KornopekTanbHow nokanusauuu [5]. B nccnegosanum
S. R. Krishn et al. (2017) nokasaHo, 4TO ypOBEHb 3KC-
npeccun MUC2 BMecTe C YPOBHSIMM SKcnpeccumn psiga
LPYrux hEHOTUNMYECKNX MAPKEPOB MOXET ObITb 1CMONb-
30BaH Ans anddepeHumanbHoR AMarHOCTUKM 3y6uaThbix
afleHOM W ageHomatosHbIx nonunos [11]. Mo faHHbIM
M. V. Kesari et al. (2015), MUC2 moxeT 6bITb 1cnons30-
BaH A5 BblAEMNEeHWs NOUMOB € 60MbLUIMM PUCKOM Masur-
Hu3auum [9]. B aTux paboTtax nokasaHo, YTO CHUXEHME
akcnpeccun MUC2 HebnaronpusTHO B MPOrHOCTUYECKOM
nnaHe. CornacHo pesynsrataMm NpoBeAEHHOro 1ccrneno-
BaHwus1, akcripeccus MUC2 cHnkaeTcs B nocneaoBatenb-
HOCTMN «HEU3MEHEHHas Crn3ncTas — rMnepnnacTu4eckui
nonun — afeHoma — 3yb4artas ageHoMay, 4To cornacyet-
€S C IUTEPaTypHbIMU AaHHBIMMU.

YcTaHoBneHo, 4to MeamaHa akcnpeccun MUC2 B
KOrnopeKTanbHOW KapuyHOMe MeHbLLE TakoBOMW ANs no-
NNNOB, @ TakxXe HeM3MeHeHHow cnnaucTon. B cneuuanu-
31pOBaHHON NUTEPATYPE ONMCaHbI CIy4au Kak CHUXKEHUS,
Tak W noBbieHns ypoBHs akcnpeccum MUC2 B KPP;
1 BONMbLUMHCTBO aBTOPOB YKa3blBAKOT, YTO ANS [aHHOM
KapLUMHOMbI XapaKTepeH HWU3KUN YPOBEHb 3KCMPEeCcCUm
MUC2 [4-6,10-11,13]. Mo paHHbIM J. Betge et al. (2016),
CHKeHve ypoBHs akcnipeccn MUC2 B KPP accoumm-
poBaHo ¢ myTaumsmu reHoB CIMP, V600E v BRAF [6].
Cpeay n3y4eHHbIX MOMUMOB HaWMEHbLUIME MoKasaTenu
akcnpeccun MUC2 ycTaHoBNEHbI B 3y64aThbix ageHomax,
B 40-60 % KoTopbIx 0BHapyxuBaKOT MyTaLuy reHa BRAF
[2,3]. Mo paHHbIM A. Kasprzak et al. (2018), cHimkeHve
akcnpeccum MUC2 B KPP npsiMo koppenvpyeT Co CHu-
*eHneM akcnpeccun MPHK ogHOMMEHHOrO reHa, 4To yka-
3bIBAET Ha «MOMOMKY» Ha YPOBHE TpaHckpunumm, nubo
Xe Ha CTPYKTYpHble aHoManuu kogupytoLlero reHa [10].

MUC4 — TpaHcMeMBpaHHbIi IMKONPOTENH, cekpe-
TUpyeMblii 3HTepoumTamm B Hopme [5]. CornacHo nosny-
YEHHbBIM [1aHHbIM, HEM3MEHEHHasi crnancTas 06onoyka
ANCTanbHbIX OTAENOB TONCTOMN KULLKU XapaKTepu3yeTcs
cpenHM ypoBHeM akcnpeccun MUCA4.

Mo panHbIM S. R. Krishn et al. (2016), akcnpeccus
MUC4 cHuxaetcs B runepnnacTuyeckux nonvnax, B
elle Gonbluelt mepe — B 3ybyaTbix ageHomax. ABTo-
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pbl NPEaNOXUNM UCMONb30BaTh AaHHLIA Mapkep Ans
anddepeHumansHon ANarHoCTUKM 3TUX Nonunos [5].
B nanbHenwein pabote S. R. Krishn et al. (2017) npeg-
noxunu vcnons3osatb MUC4 B komnnekce ¢ gpyrumu
Mapkepamu: CHkeHue akcnpeccn MUC4, accoummpo-
BaHHoe ¢ yBenuyeHuem akcrpeccun MUC5AC n MUC17,
MO3BOMSET BbIAENUTH MOMMMbI C MOBBILIEHHBIM PUCKOM
manurHusaumm [11]. CornacHo nonyYyeHHbIM AaHHbIM,
akcnpeccms MUC4 B runepnnacTuyeckmx nonunax go-
CTOBEpPHO 60rblLLIE TAaKOBOW B HEM3MEHEHHOW CIIM3NCTO,
a B 3ybuaTtbix ageHoMax ¥ afeHOMaTO3HbIX Monunax —
3HaYYMO MeHbLLIE TaKOBOW B HEU3MEHEHHOW CIM3NCTO.
OTV [aHHble YKa3blBAKT HA 3HAYMMO MEHBLUMIA 3M0Ka-
YECTBEHHbIN NOTEHUMAnN runepnnacTuYecKux nosmmnos B
CpaBHEHWV C aeHOMaTO3HbIMM Nonunamm 1 3yG4atsiMm
afeHomamu. M3BecTHo Takke, 4to akcnpeccus MUC4
CHWXaeTcs B NOCNenoBaTenbHOCTH «aeHoMa — KapLm-
HOMay» KonopekTansHon nokanusaumu [11]. CornacHo
MOMNyYeHHbIM JaHHbIM, MeauaHa akcnpeccun MUC4 B
KPP meHbLLe TakoBOW B Nonunax, a Takke Hen3meHHoW
cnmaucTou. Mpu 3ToM MonekynsipHbIe OCHOBbI CHUXXEHNS
aKcnpeccum aToro Mapkepa B nonunax u KPP octatotcs
HE V3yYeHHbIMU, TPEDYHOT AanbHENLLMX MOMEKYNSPHO-Te-
HETUYECKMX MCCneaoBaHnii. KpaiHe npoTMBOpEYMBSI
pe3ynbTaTbl, KacatoWwmecss NPOrHOCTUMECKOW LIEHHOCTU
[faHHoro mapkepa Ans 6onbHeix KPP [4-5,11].

MUCS5AC — ceKpeTopHbIA MyLIMH, KOTOPbIA B HOP-
Me He CUMHTEe3MpyeTCst dHTepouuTamu. B HopmanbHbIx
YCMOBMSIX €0 9KCNPECCU0 0OHAPYXMBAKOT B CRIN3NCTON
obonoyke ObixaTenbHbIX NyTeN, Kenyaka, a Takke pe-
npoAYyKTVBHLIX opraHoB [12]. CornacHo nomyyYeHHbIM
AdaHHbIM, akenpeccust MUCS5AC B HEM3MEHEHHOW Chui-
31CTON 060MOUKE KULLEYHMKA He OTMEYeHa.

Oucperynsaums MUCSAC onucaHa ansa psga na-
TONOIUI, BKIKOYAsi XPOHWYECKUe BOCManuTenbHble
3aboneBaHVst ¥ HEOMMNa3uy KULLEYHUKA, — B YCMOBHUSIX
MaTonor1yeckoro NpoLEecca ycTaHaBMBAOT AKCMPECCUID
MUCS5AC [9]. CornacHo nony4eHHbIM AaHHbIM, rynepnna-
CTUYECKVE W aleHOMAaTO3Hble MOMNuMbl XapakTepuayert
cpenHuii ypoeeHb akcnpeccun MUCS5AC, 3ybuatsie
a[leHOMbI — BbICOKMIA YPOBEHb 3KCnpeccumn Mapkepa. o
nanHbiM M. Khaidakov et al. (2016), runepakcnpeccusi
MUCS5AC B nonunax ToncToro k1LlevHuka obycnoeneHa
TMNOMETUNMPOBAHWEM NPOMOTOPA KOAMPYIOLLETO reHa,
KOTOPOE, B CBOK 0Yepedb, aCCOLMMPOBAHO C MyTaLms-
mu reHa BRAF (paHee yxe 0TMe4eHa BbiCOKas YactoTa
UX BCTPEYAEMOCTM B 3yOuyaThix afeHoMax), a Takke C
MUKPOCATENIUTHON HecTabunbHOCTLIO [12].

YctaHoBneHo, 4to KPP xapaktepuayeTcst CpeaHUM
ypoBHeM akcnpeccum MUC5AC. MegumaHa akcnpeccun
MUCS5AC B kapunHOMe [OCTOBEPHO HVKE TakOBOW B
nonvnax. Mo AaHHbIM Hay4YHOW NUTepaTypkl, 3KCMpec-
cust atoro mapkepa B KPP obycrnosneHa nepmaHeHTHOM
akTuBaumen MAPK-curHanbHoro kackaga, B pesyrnsrare
KOTOPOW akTMBMpYeTCS (hYHKUMS psifia pakTopoB TpaHC-
kpunuun. Cpeawm nocnegHux — E2F/DP — dakTop, pery-
NUPYHOLLWIA TPAHCKPUMNLMIO psia reHOB, CPeay KOTOPbIX
n MUCSAC [13].

Cdx-2 — chakTop TpaHCKpuUnUWu, perynupyoLni
nponudepaumio N AuddepeHLpPOBKY SHTEPOLIMTOB.
JKenpeccupyeTes KneTkamy CIM3NCTON 060MOYKY KuLLeY-
HUKa Ha BCEM MPOTSXKEHWUM — OT ABEHaALATUNEPCTHON
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[0 NPSAMON KULLKW. 3TO BbICOKOCTELMMDUYHBIA Mapkep
KVLLEYHOM AN hepEHLIMPOBKM AMUTENMOLIMTOB, KOTOPbIN
1Crorb3ytoT A4S BepuchyKaLm TONCTOKULLEYHOTO NPOWC-
XOXOEHUA MeTacTaTndeckux kapuyHom [18].
YCTaHOBNEHO, YTO HEM3MEHEHHas crnauctas 06o-
NOYKa XapaKTepu3yeTcsi CPeaHUM YPOBHEM 3KCMPECCHN
Cdx-2. CpenHuii ypoBEHb 3KCMPECcUM Mapkepa Takke
XapakTepuayeT runepnnacTieckue v afeHoMaTosHble
nonunbl, BbICOKUA — 3y6yatbie nonunbl u KPP. Panee
yXe npuBefeHbl AaHHble 0 Tom, yto Cdx-2 obnapaet
TYMOP-CYNPECCHBHBLIMY CBOMCTBAMM — BO3pACTatoLLLas ak-
TWBHOCTb 3TOTO hakTopa TPAHCKPUMLIMM MOXET MPUBOAUTL
K HakTvBauun \Wnt/B-kaTeHWHOBOTO CUrHamnbLHOro NyTH, a
TakKe «0CTaHaBnMBaTby pakoBble kneTkv B GO dhase [14].
[aHHble pabor, B kOTOpbIX Oblna U3yveHa MPOrHOCTUYe-
ckas LeHHocTb Cdx-2, yKkasblBatoT, YTO BbICOKVE YPOBHM
3KCMpeccun MapKkepa acCoLMMpoBaHb! C PYCKOM MasnurHu-
3aLUuK MOMWMMOB, a Takke CO CHIDKEHWEM BbhKMBAEMOCTM
6onbHbIX KPP [14-16,18]. Takum 06pa3oM, OTKPbITEIM
0CTaeTCs BOMPOC O TOM, NOYEMy 3KCMPECccUs NpoTenHa,
obnagatoLero TyMop-CynpeccopHbIMi CBOCTBaMM,
BO3pacTaeT B Nofunax ¢ pyckoM ManurHmsaumm, B elle
6ornbLuet Mepe — B kapumHome. BoamoxHo, pyHkumm Cdx-
2 VckaxatoTcs B Xofe OHKoreHesa unu akcnpeccust Cdx-2
BO3pacTaeT B OTBET HA ManurH13aLmio, He CnpaBnssch
Mpy 3TOM C 3aa4yen YrHETEHUs OnyXOoneBoro pocTa, YTo
MOXET ObITb 00YCNOBMNEHO ApyruMM, Gonee «MOLLHBIMUY
MOIEKYNAPHO-TEHETUYECKIMU aHOManNUAMM.

BbiBoAbI

1. Monunbl AMcTanbHbIX OTAENOB TOMCTOTO KULLEYHN-
Ka B CPaBHEHUM C HEM3MEHEHHOM CIIM3NCTOM 060M0YKoN
XapaKTEPU3YHTCS MOBbILLEHNEM YPOBHEN 3KCMPEeccum
TpaHcmeMbpaHHoro MyumnHa 1 Tuna MUC1 v knwewHoro
¢haktopa TpaHckpunuuu Cdx-2 npu napannenbHoM
CHWKEHWW 3KCMPECCHM CEKPETOPHOTO MyLyHa 2 Tuna
MUC2, a Takke abeppaHTHOWM 3KCMPeccum CekpeTop-
Horo myuuHa 5 Tuna MUC5AC. Kpowme Toro, otmevatot
noBbllweHne akcripeccun MUC4 B runepnnactuyeckmx
nonunax, a Takke CHUXEHWe SKCNPEeccum AaHHOro Map-
Kepa B 3ybyaTbIx aieHOMax U afeHOMax OTHOCUTENBHO
HEN3MEHEHHOW CrIU3VNCTON.

2. 3ybuaTtble ageHOMbl OTNMYAOTCH HaUbonbLUMMK
OTKITOHEHUSIMW MoKa3aTenen KCNPeccun N3yYeHHbIX
MapKepOB OT TAKOBbIX 11151 HEU3MEHEHHOWN CIIU3NCTO: Xa-
pakTepHbI Bbicokue ypoBHu akcnpecci MUC1, MUC5AC n
Cdx-2, a Takke Hu3kvie ypoBHu akcripeccii MUC2 n MUCA4.
OT1 HabnKoaeHs NO3BONSIOT CAeNaTh BbIBOL, YTO 3yb4aTbie
aileHOMbI HaKannMBatoT HaMBOMbLUEE KOMMYECTBO MOTEKY-
TNSAPHO-TEHETUYECKIX aHOMAITWIA, MEHSILOLLIX VX cheHOTVN, B
CPaBHEHUU C APYMIMU U3YUYEHHBIMU NOMMMaMU.

3. AneHokapuuHOMa AucTarnbHbIX OTAENOB TONCTOro
KVILLIEYHVIKa B CPABHEHWY C MOMNMMaMu XapaKTepU3yeTcsl CHI-
XeHuem yposHeit akcnipecci MUC1, MUC2 n MUC5AC.
Habnitopatot Takke CHkeHue ypoBHs akcnpeccun MUC4
OTHOCWTENBHO TMNepnnacTUYecknx N adeHOMaTO3HbIX
MOMMMOB NPV NOBBILLIEH SKCMPECCUM 3TOTO MapKepa OTHO-
CUTENBHO 3y64aTbix aeHOM, a TakKe NOBbILLIEHWE YPOBHS
akcnpeccun Cdx-2 OTHOCUTENBHO FMNEPNNacTUHECKNX
1 a[jeHOMAaTO3HbIX MOMUMOB MPY CHYKEHUN SKCTIPECCUU
[laHHOTO Mapkepa OTHOCUTENbHO 3yG4aTbIX afeHOM.
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Due to the technogenic load, first of all, the quality of the air basin is disturbed. More than 80 % of diseases depend to some
extent on its quality, but in an industrial city, atmospheric pollution determines the priority of pathology of respiratory organs.

The purpose of the work was to study the peculiarities of the development of pathological conditions of the respiratory organs
in the population living in conditions of significant atmospheric pollution.

Materials and methods. Industrial emissions into the air basin from enterprises of the metallurgical industry were investigated.
The type of violations of ventilation functions (obstruction, restriction, obstruction on the background of restriction) was
determined from the “flow — volume” curve of the forced expiration. The incidence was studied according to the statistical
materials of hospitals.

Results. The residents of the industrial city have a complex of ecotoxicants, which leads to a dangerous degree of pollution
and a very contaminated level. In 53.8 % of the city’s residents there are deviations in the ventilation function (by the method
of the flow - volume curve analysis) due to the development of obstructive changes in the bronchopulmonary apparatus of
the upper respiratory tract. After 49 years of living in such conditions, nearly in all the population prenosological conditions
are registered (91.7-93.9 %). With prolonged residence in conditions of contamination, obstruction significantly increases
against the background of restriction. The incidence of respiratory diseases in adults is higher with a high level of use of
production capacity.

Conclusions. In 53.8 % of the inhabitants of the industrial city, there are deviations in the ventilation function due to
the development of obstructive changes in the broncho-pulmonary apparatus of the upper respiratory tract (obstruction
combined with a restriction and obstruction).

With age, the proportion of persons with prenosological conditions of respiratory function increases, especially at the age of
30-39 and 40-49 years. A high degree correlation exists between air pollution and population morbidity. Thus, the correlation
coefficient between the total city air pollution indexes and respiratory diseases is 0.72 (P < 0.01) in adults and 0.66 (P < 0.05)
in children.

The morbidity of the adult population of the megapolis with diseases of the respiratory organs has waved in the last years. The
trend of its dynamics was y = 3343.2 — 47.97x, with a coefficient of multiple correlation of 0.78 (P < 0.05). The regularities of
long-term chromodynamics of respiratory organs incidence among children is almost the same as at high and at a moderate
level of industrial production - dynamics tendency has a look of equation y = 10190.3 — 41.2x and y = 8813.9-76.3x with a
coefficient of multiple correlation 0.59-0.64 (P < 0.05).

BnauB iHAYCTpiaAbHMX aTMOCdepHUX 3a6pyAHEHb Ha PO3BUTOK NATOAOTii OpraHiB AUXaHHA

M. M. TpebHsik, P. A. depopueHko

YHacnigoKk TEXHOreHHOro HaBaHTaXEHHs NepeayciM NopyLLYETLCS AKICTb NoBiTpsiHOrO GaceiHy. MNMoHaa 80 % 3axsoproBaHb
TaK YM iHaKLLe 3anexartb Bif oro SKOCTi, ane y NPOMUCIOBOMY MiCTi aTMOCepHi 3abpyaAHEHHS 3yMOBIIIOIOTE NPIOPUTETHE
MicLe naTonorii opraHiB AUXaHHs.

MeTa po6oTH — BUB4UTI OCOBNMBOCTI PO3BUTKY NATOMON4YHNX CTaHIB OPraHiB AMXaHHS B HACEMEHHS, LU0 MPOXMBAE B yMOBaX
iCTOTHUX aTMOChepHNX 3abpyaHEHD.

Matepianu Ta metoau. [locnignnu npoMUCNOBI BUKMAW B NOBITPSHUIA BacenH Bia NignpueMcTB MeTanypriiHoi ranysi. 3a
KPUBOIO «MOTiK — 06’eM» (HOPCOBAHOIO BMAVXY BU3HAYanM TMN NOpyLLEHb BEHTUNALIAHOI yHKLUii (0BCTpyKLUis, pecTpuKkuis,
06CTpyKLUist Ha TNi pecTpuKLT). 3aXBOPIOBAHICTL BUBYANM 3a CTaTUCTUYHUMI MaTepianamm JikapeHb.

PesynkraTu. Haxutenis npomM1cnoBoro MicTa fie KOMMIEKC eKOTOKCUKAHTIB, L0 3yMOBItoe HebeanevHuii CTyniHb 3abpyaHeHHs!
Ta ayxe 3abpyaHeHuni piBeHb. Y 53,8 % MICTSH € BiOXMNeHHs BEHTUNALINHOI (yHKLIT (32 METOAOM KPUBOI «MOTiK — 06'eM»)
BHACMIZOK PO3BUTKY 0OCTPYKTUBHMX 3MiH BPOHXONEreHeBoro anapary BepXHix AnxanbHux Wwinsxis. Micns 49 pokis npoxuBaHHs
B TaKVX YMOBaX Malbke B yCbOro HaceneHHs peecTpytoTb A0HO30110r4HI cTanm (91,7-93,9 %). Mpu TpMBanomy nNpoxvBaHHi B
ymoBax 3abpyaHeHHs BiporiaHo 30inbLUyeTbCs 06CTPYKLUIS Ha TNi peCTPUKLi. 3aXxBOPIOBaHICTb Ha MATONOrii OpraHiB AUXaHHs
cepeq AOPOCNX BULLA MPY BUCOKOMY PiBHI BUKOPUCTAHHS MOTYXXHOCTEN BUPOGHMLITBA.

BucHoBku. Y 53,8 % xuTenis npoOMMCIIOBOrO MiCTa € BiAXWUNEHHS BEHTUNSALINHOT (yHKLiT BHACNIAOK PO3BUTKY NEPEBaXHO
0OCTPYKTMBHUX 3MiH BPOHXONEreHeBOro anapaty BEpXHIX AnXanbHUX LUNsxiB (06CTPYKLUIT Ha TN pecTpukii Ta 06CTpyKUiT).
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OpuriHaAbHI AOCAIAXKEHHS
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3anexHo Big Biky 3pocTae nMToMa Bara oci6 i3 LOHO30MOrMYHUMM CTaHaMu OYHKLT 30BHILLHBOTO ANXaHHS, HanbinbLue — y Billi
30-39i 4049 pokiB. Pesynbraty cBigyath, WO M 3a06pyAHEHHAM aTMOCEHEPHOTO NOBITPS Ta 3aXBOPIOBAHICTIO HACEMNEHHS €
KOPEnALiHNIA 3B’A30K BUCOKOTO CTyNeHs. Tak, KoediLieHT KopensiLii Mixk NOKa3HMKOM CyMapHOro 3abpyaHeHHs NOBITPs MicTa
Ta xBopobamu opraHiB anxaHHs ctaHoBuTb 0,72 (p < 0,01) y fopocnmnx Ta 0,66 (p < 0,05) y pitent.

3axBOpIOBaAHICTb 4OPOCIOr0 HACENEHHS Meranonicy Ha NaTornorii OpraHiB AUXaHHS OCTaHHIMM POKaMu XBUNENOAiOHO 3MEHLLY-
Banacb. TpeHg, ii fuHamiku mMaB Burnsag y = 3343,2—47,97x npu koediLlieHTi MHOXUHHOT kopensiuii 0,78 (p < 0,05). Ocobnueo
3HaYHO 3aXBOPHOBAHICTb 3MEHLIUNACA B AOCTIIAHIN rpyni BHACTILOK 3HWKEHHS PIBHS BUKOPUCTAHHS NOTYXXHOCTEN BUPOOHULITBA.
3aKOHOMIPHICTHO 3aXBOPHOBAHOCTI AUTSYOrO HACENEHHS HA XBOPOOM OpraHiB AyXaHHS € Maike 0fHaKoBa MiHis TpeHay Sk npu
BVCOKOMY, TaK i Mpy NOMIPHOMY PiBHi BUKOPWUCTaHHSI MOTY)XHOCTEW BUPOBHWLTBA — TPEH AMHAMIKA MaB BUIMSA PIBHSHHS
y =10190,3 -41,2x Ta y = 8813,9-76,3x npw koediLieHTi MHOXMHHOI kopensuii 0,59-0,64 (p < 0,05).

BAvsHUE MHAYCTPUAABHBIX aTMOChEPHbIX 3a|'pﬂ3H8HMﬁ Ha pa3BUTHUE NAaTOAOIMU OpraHoB
AbIXaHHUA

H. M. TpebHsk, P. A. DepopueHko

BcrencTeue TEXHOrEHHOM Harpy3ku B NEPBYIO OYepeab HapyLaeTcst kavyecTBO Bo3ayLUHoro 6acceiHa. bonee 80 % 3abone-
BaHW B TOW UNW UHOV CTEMEHN 3aBUCAT OT €ro Ka4ecTBa, HO 0COBYH NPUOPUTETHOCTb aTMOCEPHBIE 3arpsI3HEHNS UMEHOT
A5 NaToNorMM OpraHoB AblXaHusi.

Lenb paGOTbI = U3y4nTb 0cobeHHoCTH Pa3BUTUA NATONOMMYECKNX COCTOSIHUN OpraHoB AblXaHWA y HaceneHus, NpoXmBearoLLero
B YCNOBUAX 3HAYUTENbBHbIX aTMOC(*)eprIX 33I’pﬂ3HeHMI7I.

Matepuanbi U MeToAbl. ViccnenoBaHbl NPOMbILLEHHbIE BbIOPOCHI B BO3AYLUHbIA BacceiH OT NpeanpusTuii MeTanmnyprit-
yeckomn otpacnu. 1o KpuBOW «NOTOK — 06bemM» (HOPCUPOBAHHOTO BbIAOXa OMPEEnany TUM HapPYLUEHUA BEHTUNALIMOHHBIX
hyHKLMIA (0BCTPYKLMS, PECTPUKLMS, 0BCTPYKUMS HA (DOHE pecTpukumm). 3aboneBaemMocTb U3yyanu No CTaTUCTUYECKUM
Matepuanam 60mnbHuL,.

Pesynbratbl. Ha uTenei npoMbILLIEHHOTO ropofa AeACTBYET KOMMIEKC SKOTOKCUKAHTOB, YTO MPUBOAMT K OMaCHOW CTENEHN
3arpsi3HEHNS M OMacHOMY YPOBHIO 3arpsisHeHnst atTMocdepHoro Boaayxa. Y 53,8 % xwuTenei ropoga ycTaHOBMNEHbI OTKNOHEHUS
BEHTUMNALMOHHOM (OYHKLMM (MO METOZY aHanm3a KpUBOW «MOTOK — 06bEM» ) BCIEACTBME Pa3BUTHS 0OCTPYKTUBHBIX M3MEHEHWIA
OGPOHXOMEro4YHoOro annapara BepXHWX AbIxaTerbHbx nyTen. Mocne 49 net npoxvBaHus B Takux YCNOBUSIX MPAKTUYECKM Y
BCEr0 HaceneHns perncTpupytoT AoHo3onorudeckue coctosiHms (91,7-93,9 %). Mpu AnUTENbHOM NPOXUBAHWM B YCMOBMSIX
3arpsisHeHUst AOCTOBEPHO BO3pacTaeT 0bCTpyKums Ha hoHe pecTpukumn. 3abonesaemocTb 60Me3HAMM OpraHoB AbIXaHus y
B3POCHbIX BbILLE MPY BICOKOM YPOBHE MCMONb30BaHUS MOLLHOCTEN NPOM3BOACTBA.

BbiBoabl. Y 53,8 % xuTenei npoMbILLIEHHOTO ropofa OTMEYEHbI OTKIIOHEHWUS BEHTUNALMOHHON PYHKLMN BCReacTBUe
pasBUTUS MPENMYLLECTBEHHO OBCTPYKTUBHBLIX U3MEHEHUI GPOHXONErOYHOrO annapara BEepXHUX AblxaTernbHbIX nyTen (06-
CTPYKLMM Ha (hoHE pecTpuKLIM M 06CTPyKLMM). B 3aBUCHMOCTY OT BO3pacTa pacTeT yaerbHbliA BEC ML, C JOHO30M0rMYECKMM
COCTOSIHUSIMM (DYHKLIMM BHELLHETO AblXaHus, Hanbonblumi — B Bospacte 30—-39 n 40—49 nert. Pe3ynbrathl CBUAETENBCTBYIOT,
YTO Mexzy 3arpsisHeHNeM aTMOCHEPHOTo BO3ayXa 1 3a60MeBaeMOCTLI0 HAaCENEHNS €CTb KOPPENSALWMOHHAS CBSA3b BbICOKOM
cTeneHn. Tak, koapULMEHT KoppensLmMM Mexay nokasaTernsiMy CyMMapHOro 3arpsisHeHWs Bo3ayxa ropofa 1 GonesHsmu
opraHoB AbixaHus coctasnset 0,72 (p < 0,01) y B3pocnbix 1 0,66 (p < 0,05) y aeten.

3aboneBaemoCTb B3pOCOro HaceneHus Meranonmca 60ne3HsMy OpraHoB AblXaHus B NOCneaHUe rofbl BOrIHo06pasHo yMeHb-
wanacb. TpeHa ee auHamukn umen sug y = 3343,2—47,97x npu koadpduumeHTe MHOXecTBEHHOM koppensumm 0,78 (p < 0,05).
OcobeHHO 3Ha4NTENBHO 3a60MEBaEMOCTb YMEHBLUMMACH B OMbITHO rpynne BCNEACTBUE CHUXKEHMS YPOBHS UCTONb30BaHNS
MOLLHOCTEV NPoV3BOACTBA. 3aKOHOMEPHOCTHHO ANHAMMKIM 3a60neBaeMOCTW AETCKOrO HaceneH s BonesHsMy OpraHoB AblXaH!s
6blina NpakTU4eCckn OAMHAKOBA NMHWSA TPEHAA Kak NPy BbICOKOM, Tak 1 NpU yMEPEHHOM YPOBHE UCMONb30BaHNS MOLLHOCTEN
NPOM3BOACTBA — TPEHA AMHaMUKKM onucbiBaeTcs ypaBHeHuamMu y = 10190,3 — 41,2x n y = 8813,9-76,3x npu koachdpuLmeHTe
MHOXecTBeHHoW koppensuum 0,59-0,64 (p < 0,05).

Primarily, the quality of air is violated because of anthro-
pogenic impact. Public health is one of the leading criteria
of environmental quality. Atmosphere pollution in the in-
dustrial city determines the priority of respiratory organs
pathology [1]. According to World Health Organization
(WHO), atmosphere pollution belongs to the priority risk
factors for public health, more than 80 % of diseases
depend on the air quality in varying degrees [2].

At the same time, the development of industrial pro-
duction and the growth of volumes of use of chemicals
against the backdrop of intensive urban urbanization
are conditioned by constant qualitative and quantitative
changes in the impact of industrial emissions and greatly
complicate the problem of sanitary protection of the air
basin. The negative impact on the health of atmospheric
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air pollution remains incompletely studied due to the ex-
traordinary complexity of such studies in the city [3].

It has been determined that the safety and optimal
condition of the environment and health of industrial cities
largely depend on the nature and extent of the harmful
emissions on the organism. The real threat to public
health is aggravated by the simultaneous pollution of
the environment by a large number of harmful chemicals
from stationary and mobile sources [4].

At the same time, in the professional literature sour-
ces, the questions about peculiarities of the development
of pathological conditions under the influence of numerical
ecotoxicants, the substantiation of the criteria for the early
manifestations of pathological changes, which are the pre-
cursors for the clinical forms of diseases, remain unclear.
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The purpose

The purpose of the work is to study the peculiarities of
the development of pathological states of respiratory
organs in the population living in conditions of significant
atmospheric pollution.

Materials and methods

The industrial emissions into the air from the metallurgical
enterprises were studied during 1990-2014. The volume
of emission studies for priority pollutants was 7248 ana-
lyzes. By means of electronic spiroanalyzers RID-124-D
and SPIROCOM HAI-Medica are a medical screening of
377 conditionally healthy residents of Zaporizhzhia, aged
from 19 to 80 years without complaints about the respi-
ratory system and who have never been under medical
supervision due to respiratory organ diseases (asthma,
tuberculosis, pneumonia, bronchiectasis, cystic fibrosis,
tumors, goiter, polyps, allergic rhinitis). These were
the patients of the clinic, who went to medical institutions
for other diseases (traumatic, gynecological, urological,
otolaryngologic, gastroenterological, ophthalmologic
and infectious pathology) and did not have professional
contacts with the harmful factors of the production environ-
ment. At the time of the survey, all investigated residents
did not have a bad habit like smoking.

Spirometric studies are performed according to
international standards [5,6]. According to spirometric
indicators, the presence of violations of the ventilation
function was identified and their type (obstruction, restric-
tion or obstruction against the background of restriction)
was determined. The obstructive type was defined as
the decrease in peak volume (volume of excited exha-
lation velocity), volume exhalation velocity in the range
of 25-75 % of FVC and volume of forced exhalation for
1 second without corresponding reduction in lung capa-
city. Restrictive type of violation was characterized by a
predominant decrease in the lung capacity, volume of
forced exhalation for 1 second against the background
of normal or increased its correlation with the forced vital
capacity of the lungs. The curve of the loop has a narrower
shape due to a decrease in the volume of the lungs. The
mixed type criterion (obstruction against the background
of restriction) was the simultaneous reduction of the volu-
me of forced exhalation for 1 sec, lung capacity and
their ratio. In this case, the volume of forced inspiration
is greater than exhalation. The degree of obstruction is
determined by the specific spirographic sign (volume of
forced exhalation for 1 sec). For the obstruction of large
and medium bronchi, a specific displacement of the point
of a voluminous forced speed in the range of 50 % FVC.
The obstruction of small bronchi and bronchioles is char-
acterized by a decrease in the volume of forced velocity
in the range of 75 % FVC.

For the analysis of the morbidity and prevalence of
respiratory diseases, the statistical materials of the treat-
ment and prophylactic institutions of Zaporizhzhia were
used (9680 primary medical documents were processed).
Hygienic, analytical-synthetic, physiological and statistical
methods are used.

On the basis of the parameters of air pollution:
the total pollution index (ZTPI), the maximum allowable
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contamination (MAC), the multiplicity of excess of the total
indicator of the maximum permissible level of pollution
(XTPI/MAC), two groups of supervision have been formed.
The control group included Dniprovskyi and Khortytskyi
districts, where the value of the indicator XTPI/MAC
was 1.9 £ 0.1; the research group — Zavodskyi, Olek-
sandrivskyi, Voznesenskyi and Komunarskyi (industrial)
districts where the value of the indicator XTPI/MAC was
10.0 £ 0.2. The data is presented in the form of averages
and standard mean error. The significance of differences
was estimated using Student’s t-criterion for independent
and dependent samples at P < 0.05.

The correlation-regression method determined the re-
lationship between the volume of emissions of harmful
compounds in the air and the level of pollution with harmful
substances of atmospheric air in the city of Zaporizhzhia.
The pathological impact of air pollution contamination is
established by a regression analysis of the relationship
between the total level of air pollution and the incidence
of diseases of the respiratory system with the subsequent
justification of the regression equations. For regression
analysis, the criterion indicators of industrial emissions
and concentrations of harmful chemicals in the atmo-
spheric air of the metropolis are used.

Statistical processing: the results of the performed re-
searches were processed by the method of variation statis-
tics using the package of the license program Statistica for
Windows 13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J).

Results

The dominating factor that causes respiratory diseases
among the population of the steel-industry city is the high
level of aerogenic pollution. During last decade, the total
level of air pollution exceeded 5,6 times hygiene regu-
lations. According to existing standards, such a degree
of air pollution is defined as dangerous, and the level of
pollution — very dirty.

The industrial city residents are influenced by whole
complex of harmful substances. The most important for air
pollution among them are the emissions from petrol (341.80
tons/year), manganese dioxide (338.04 tons/year), calci-
um oxide (258.60 tons/year), chlorine (228.9 tons/year),
ammonium (149.10 tons/year), xylol (141.80 tons/year).
The maximum permissible concentration (MPC) of dust is
exceeded in half of all air samples and aerosols and vapor —
in more than one third. The atmospheric air of industrial city
has properties of dynamic environment in qualitative and
quantitative points. Particularly, fluctuations of gross emis-
sions (94.3-222.3 tons/year), emissions of solids (9.4-50.7
tons/year) and gas (100.2-171.6 tons/year).

Among the 377 surveyed residents of Zaporizhzhia,
there were 163 men and 214 women. According to the re-
sults of the spirography, 92 men and 109 women had
respiratory failure (Table 1). The main gender difference
is the higher proportion of obstructive males (6.1 %) and
obstruction against the background of restriction (10.4 %),
but they were characterized by a tendency (P < 0.1).

While analyzing of respiratory function age dynamics
in the industrial city population, an increase in the propor-
tion of people with prenosological states was established

(Fig. 1).
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Table 1. Gender characteristics of the prenosological state (%)

Prenosological state Women
n=109

Obstruction 44.6 38.5
Restriction 6.5 23.0
Obstruction combined with a restriction 48.9 38.5

Table 2. Distribution of obstruction, restriction and obstruction combined

with a restriction in different age groups (n, %)

Age, Types of violations

full years . n
obstruction, obstruction combined
n=2384 with a restriction, n = 85
19-29 17 (53.1) (34.4) 4(12.5)
30-39 8 (42.1) (31 .5) 10 (26.4)
40-49 19 (46.3) 5(18.5) 13 (35.2)
50-59 17 (35.4) 8(16.7) 23 (47.9)
60-69 14 (35.0) 5(12.5) 21 (52.5)
70-80 9(36.0) 2(8.1) 14 (55.9)
76
80
69

70 61 67 67

60 53

50 47

39

40 31 33 33

30

20

10

0
19-29 30-39 40-49 50-59 60-69 70-80  vyears
® norm O premorbid conditions

Fig. 1. Age dynamics of the state of respiration.

84

But mostly, the age-related changes had character
of a tendency. A statistically significant increase was
detected only at the age of 30-39 and 40—49, in which
prenosological states respectively increased by 16.5 %
(P <0.05)and 13.2 % (P < 0.05).

The age dynamics of different types of respiratory
function prenosological states had more diverse character
(Table 2). Thus, proportion of people with obstruction after
relative stability at the age of 19-29 years (50.1-53.1 %)
was further decreasing. Especially significant decrease
was at the age of 30-39 years (by 11.0 %, P < 0.05) and
50-59 years (by 10.9 %, P < 0.05).

Because of restriction, a dynamics of prenosological
states had a similar character: after relative stability at
the age of 19-39 years (31.5-34.4 %), proportion of in-
dividuals decreased to 8.1 % at the age of 70-80 years.
However, the feasible reduction was only at the age of
40-49 years (13.0 %, P < 0.05).

The specific features of prenosological states of re-
spiratory organs caused by obstruction combined with a
restriction had increase of their share after 29 years from
12.5 to 55.9 %. But, in general, they had character of a
tendency, excluding 30-39 years (increase by 13.9 %,
P <0.05) and 50-59 years (by 12.7 %, P <0.05). It should
also be mentioned about statistical significant decrease in
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the number of people with this condition of prenosological
state in group of 19-29 years old (by 11.9 %, P < 0.05).

The established nature of formation of the prenoso-
logical states (reduction of obstruction and the background
of the restriction of stability) suggests that the formation
of more complex pathology is due to the "injection” of
persons with obstruction in it. This is probably indicative
of the low effectiveness of their treatment.

Ahigh degree correlation exists between air pollution
and population morbidity. Thus, the correlation coefficient
between the total city air pollution indexes and respiratory
diseases is 0.72 (P < 0.01) in adults and 0.66 (P < 0.05)
in children.

The regularities of long-term chromodynamics of
respiratory organs incidence among children is almost
the same as at high and at a moderate level of industrial
production — dynamics tendency has a look of equation
y=10190.3-41.2x and y = 8813.9 — 76.3x with a coeffi-
cient of multiple correlation 0.59-0.64 (P < 0.05).

The results of study found that incidence of respira-
tory organ diseases among adults with moderate level of
industrial production significantly decreased by 1.8 times
(P <0.01) and was 1558.4 + 24.1 cases / 10 thousand,
compared to 2773.2 + 154/2 cases / 10 thousand at high
level of industrial production. On an average, incidence
of respiratory diseases among residents of Zaporizhzhia
city declined by 4 % annually. After decrease in power pro-
duction level of use, the incidence on ARVI among adults
significantly decreased by 1.5 times (P < 0.01), mean
value of which at moderate level of IP was 1031.3 + 28.1
cases against 1577.0 + 73.3 cases / 10 thousand at high
level of IP. Thus, on the background of reduced air pol-
lution at a moderate level of IP the incidence of ARVI in
adults significantly decreased, the percentage of which
was 43.3 % to 47.3 % at high level of IP. The incidence of
industrial city adults on such diseases as chronic laryngitis
and laryngotracheitis, chronic pharyngitis, bronchitis and
chronic pneumonia at moderate level did not change sig-
nificantly. At the same time, among adult city inhabitants
incidence of asthma increased by 2.9 times (P < 0.001)
with a mean value of 3.8 + 0.3 cases/10 thousand to
1.3 £ 0.1 cases/10 thousand at a high level of IP.

At moderate level of IP, the incidence on respiratory
organs diseases among children significantly increased
by 1.1 times (P < 0.05). Its level was 11121.8 + 149.2
cases 0/10 thousand at moderate level of IP against
9947.9 + 126.5 cases/10 thousand at high level of IP.
At moderate level of IP, indexes of morbidity on ARVI in-
creased by 1.3 times (P <0.01), and were 8984.1+ 193.3
cases/10 thousand against 7340.1 + 344.1 cases /10
thousand at high level of IP. The proportion of ARVI
increased significantly from 52.8 % to 56.7 %. In this
period, the incidence of tonsils chronic diseases among
children population increased significantly by more than
2.2 times (P < 0.001), with average values of 117.6 + 9.4
cases/10 thousand against 53.9 + 6.7 cases/10 thousand
(P <0.05).

Discussion

The spirography with analysis of the curve “flow — volume”
is referred to the priority methods of early diagnosis of
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broncho-obstructive changes [5,7-9]. Electronic spiro-
metry is widely used as a screening tool for early diagnosis
of COPD [10]. The identification of deviation types from
the normal functioning of respiratory organs, that are
influenced by atmospheric pollution, makes it possible to
obtain necessary understanding of the nature, strength,
determination of their effect on vital signs of the body, on
the one hand and on the other — to determine the pos-
sibility of the number of factors eliminating, reducing
the force of impact. This also allows to justify, optimize and
implement rational methods of medical and physiological
rehabilitation and treatment-prophylaxis measures of
the prevention of environmental factors harmful effects
on the body.

Thus, the basis of establishment of the pre-noso-
logical states of respiratory organs are specific patho-
physiological mechanisms of influence of aerogenic
contaminations on the body. In particular, obstructive
deviations are caused by reflex spasm of the smooth
muscles of the trachea and bronchi or by the swelling of
the airway walls as well as various inflammatory reactions
[7]. The determinants of this action are harmful chemicals,
dust particles that are in the air of the working zone.
Aggravation of the phenotypes of professional COPD is
selectively associated with the action of chemicals and
dust [11]. The determinants of this action are harmful
chemicals, dust particles that are in the air. In patients
with bronchial asthma, compared with healthy, resistance
of small bronchuses is 7 times higher than with normal
parameters of pulmonary function [12]. In the industrial
metropolis, the prevalence of restriction is much higher
than in occupational risk groups. Thus, in the railway
industry workers with occupational hazards in the form
of dust pollutants, the restriction was detected only in
6.1 % [13]. Other researchers also noted the difference
in spirographic parameters and the severity of general
symptoms in patients with occupational risk [7].

The prevalence of restriction and its relative stability
indicate a significant resistance to pulmonary volume in an
industrial city. Perhaps this is due to the greater stability
of the inspiratory and expiratory respiratory muscles to
ecotoxicants, as well as due to the stability of the elastic
traction of the lungs. Significant prevalence of bron-
choobstructive disorders is due to structural remodeling
of the bronchopulmonary tree. Along with this factor for
obstruction of bronchi and chemical disfiguring the COPD
phenotypes is the increase of viscous respiratory oppres-
sion due to hypersecretion of mucus and changes in
bronchoconstriction and chronic inflammation [7].

The analysis of professional literature has shown
that scientists from different countries have determined
the correlation dependence indicators of morbidity of
the population on diseases of respiratory organs from
specific pollutants [2,4,14]. In particular, direct strong
connections were found between the incidence rates
of children and adults in respiratory diseases (r = 0.7,
P < 0.05 in children and r = 0.6, P < 0.05 in adults) and
concentrations of suspended substances, sulfur and
nitrogen oxides, while the very weighed substances
possess properties related to the accumulation of toxic
gaseous compounds with the formation of pyrogenous
compositions whose biological effects are characterized
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by increased toxicity and activation of the formation of
immunopathological processes, a decrease in the level
of antioxidant protection, etc.

Other studies also indicate a significant relationship
between contamination and diseases. In particular,
the direct correlation coefficientr = 0.6 (P < 0.05) is estab-
lished between the frequency of acute upper respiratory
infections in younger schoolchildren who have long lived
in the areas of the metallurgical industry and the level of
air pollution [14]. In the industrialized city, the incidence
of diseases of the upper respiratory tract in children
who lived in the contaminated area was 1,8 times more
likely and 1.4 times — to other respiratory diseases. The
correlation coefficient between the level of atmospheric
air pollution and the disease was r = 0.81 (P < 0.01), in
the second —r=0.78 (P < 0.01) [14].

A direct correlation between the incidence of acute
respiratory infections (ARI) and atmospheric air pollution
by dust, carbon monoxide, fluorides and fluoride hydro-
gen was established. This gave rise to the conclusion
about the significant contribution of the above-mentioned
chemical contamination to the formation of respiratory
system diseases in the level of 41.8 % among all officially
registered ARI.

In chronic obstructive pulmonary diseases, comor-
bidity is more common. In particular, the concomitant
diseases are often recorded: arterial hypertension,
depression and anxiety, ischemic heart disease, and
osteoporosis [8,15]. At the same time, the prevalence of
comorbid diseases increased with the severity of COPD.

Consequently, the results and materials of other
researchers obtained by us to testify the advantage of
using electronic spirometry in order to diagnose early
pathological conditions while simultaneously analyzing
the incidence [5,7,16].

Therefore, a key element in the prevention of adverse
effects of atmospheric pollution on the body is hygiene
prenosological diagnostics, which means assess of
the body states that precede nosological forms or their
risk factors.

Conclusions

1. According to spirographic survey by method
of curve “flow — volume” analysis, 53.8 % of inhabi-
tants of industrial cities have deviations in ventilation
function due to progress of obstructive changes in
bronchopulmonary apparatus of upper respiratory
tract (obstruction combined with a restriction and
obstruction). With age, the proportion of people with
prenosological states of respiratory function increases,
especially among those 30-39 and 40-49 age groups.
The dynamics of different types of prenosology states
of respiratory function had age-related features: after
relative stability at the age of 19-29 years, the pro-
portion of people with obstruction further decreased,
especially at the age of 30-39 years.

2. A high degree correlation exists between air
pollution and population morbidity. Thus, the correlation
coefficient between the total city air pollution indexes and
respiratory diseases is 0.72 (P < 0.01) in adults and 0.66
(P < 0.05) in children.
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3. The incidence on respiratory diseases among
metropolis adult population was wavelike decreasing. The
tendency of its dynamics looked like y = 3343.2-47.97x,
with a coefficient of multiple correlation 0.78 (P < 0.05).
Among children dynamics tendency has a look of equation
y=10190.3-41,2xand y = 8813.9-76,3x with a coefficient
of multiple correlation 0.59-0.64 (P < 0.05). Especially,
the incidence decreased significantly in the experimental
group due to the decrease of power production level. The
pattern of the dynamics of the incidence on respiratory
diseases among children is almost the same trend line
at high and at a moderate power production levels. The
incidence on respiratory diseases among adults is sig-
nificantly higher at high level of production both in group
of study and control group. Among adults of ecologically
polluted areas the prevalence of respiratory diseases is
significantly higher both at high and moderate level of
production. Among children, prevalence of respiratory
diseases is significantly higher in ecologically unfavor-
able areas.

Prospects of further research are the establishment
of prognostically significant risk factors for respiratory
organs of industrial cities at the prenosological level and
the substantiation of preventive measures to reduce
the harmful effects of atmospheric pollution.
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Specific aspects of the radiographic morphometric and densitometric
characteristics of mandible of the rats with experimental diabetes
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Diabetes mellitus is regarded today as a metabolic disease, which is considered to be a modulator of endodontic infections,
is responsible for altering the immune and inflammatory responses, impedes the healing process, and contributes to damage
of organs and tissues of the body, including tooth pulp and periapical tissues.

The aim of the work is to study the radiographic characteristics of the dental septum of the alveolar crest of the mandible,
crown and root of the low molars of rats with experimental streptozotocin diabetes at different times of the post-extraction
period (the 1%, 7" and 14" day).

Materials and methods. Studies were conducted on 120 male Wistar rats, 8—10 months old, divided into eight groups of 15
animals each. The experimental diabetes mellitus was modelled in 45 animals by a single administration of streptozotocin
interperitoneally (SIGMA Chemical, the USA) at a dose of 50 mg/kg, diluted in 0.5 ml of 0.1 M citrate buffer (pH 4.5) ex tempore,
on the 21 day after its induction the level of fasting glucose was determined (by the glucose oxidise method using standard
test strips Test Strip Il, glucometer Glucocard, Japan), which was 24.7 + 2.2 mM/l. The extraction of the first low molar of
the right mandible was realised using thiopental anaesthesia (40 mg / kg dose) with additional local infiltration anaesthesia
with Ubistesine (3M Deutschland GmbH, Germany).On the 1%, 7, and 14" day, dates that correspond to the experiment
after the extraction of the tooth, the rats were decapitated using thiopental anaesthesia (dose 40 mg/kg).The visiography of
the mandible was performed using a computerized 3D CBCT tomograph Panoura 18S Panoramic 3D. With the help of digital
image analysis the radiographic density of tissues of the alveolar socket of the removed 1t molar, crown of the 1%, 2" and 3
molars, their root and dental septum of the alveolar crest were determined.

The results. Radiological density of the interalveolar and interradicular septa between the 15-3 molar and the 15! molar
root, which is the most traumatized and loaded rats’ tooth, is decreased in the rats with experimental diabetes mellitus. Tooth
extraction in the rats with diabetes mellitus results in the increase (not in the decrease as it is observed in control group) of
radiological density a day after in the alveolar socket and the adjacent 2" and 3 molars, that may be caused by significant
infiltration related to the secondary alteration. The final stage of the local inflammatory reaction resorptive phase that corre-
sponds to the 7' day of post-extraction period is characterized by almost complete restoration of the alveolar socket radiological
density in the control rats, whereas in the rats with diabetes mellitus radiological density of the studied sites decreases and
this process continues on the 14™ day.

Conclusions. In the work it was found out that the extraction of a tooth in rats with normal carbohydrate metabolism is
accompanied by dynamic changes in radiological density not only in the extraction area of the 1%t molar (it decreases on
the 1t day in the area of the root more than 2.7 times and by 65 % in the area of interalveolar and interradicular septa with its
restore to the 14" day), the inflammatory process affects the adjacent 2™ and 3rd molars, leading to its decrease on the 1¢
day in the area of interalveolar and interradicular septa of the 2" molar by 24.4 % and 3" molar — by 16.8 % with its restore to
the 7™ day. It was revealed that the pre-existing early resorptive phase of the local inflammatory reaction ends by the 7" day
of the post-extraction period, changing to the reparative by the 141" day. The development of experimental diabetes mellitus in
rats leads to an increase in resorptive processes in the mandible bone tissue, which is manifested by a decrease in radiological
density in the area of the 1! molar root by 2.27 times along with its increase in the interalveolar and interradicular septa area of
all three low molars by 22.0 %, 21.8 % and 18.3 %, respectively. Experimental diabetes contributes to the particular course of
the wound process after tooth extraction. At the same time, it is an important pathogenetic link for the formation of complications
due to the disturbance of the resorption-reparative relationship in the area of the alveolar socket and the adjacent molars.

OcobauBocTi paaiorpadiuHnx moppoAeHCUTOMETPUUHUX XapaKTePUCTUK
MaHAMOYAM LLYpiB 3 eKcnepuMeHTaAbHUM LYKPOBUM AiabeTom nicas ekcTpakuii 3yba

A. B. Abpamos, K. C. laHueB, €. B. KapxapsH

LlykpoBuit fiabet € MeTaboniyHMM 3axXBOPIOBAHHSM, Sike BBaXaloTb MOLYNSATOPOM €HAOLOHTUYHMX iHCDEKLIA, 3yMOBMOE
3MiHy IMyHHOI Ta 3anasbHOI BiANoBiAew, NOpyLLYe NPOLEC 3aroeHHS, CNPUYMHSE NOLUKOLKEHHS! OPraHiB i TKAHUH OpraHiamy,
BKMto4atoum nynbny 3y6a 1 nepianikanbHi TKAHUHW.

Meta po60Tu — BUBYMTM pagiorpadiyHi xapaKTepUCTUKM KICTKOBKX NEPETUHOK arbBeONsipHOro rpebeHst MaHanbynu, KOPOHKY
11 KOPEHS! HYKHIX MOMSIPIB Y LLYPIB 3 eKCNEPUMEHTANbHUM CTPENTO30TOLWHOBKM AiabeTOM Y pi3Hi TEPMiHX MOCTEKCTPAKLiNHOMO
nepioay (1, 7 Ta 14 go6a).
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Matepianu Ta Mmetoau. locnimkeHHs BrkoHanm Ha 120 wwypax-camugsx niHii Wistar Bikom 8—10 micauiB, skux noginunu Ha
8 rpyn no 15 TBapWH y KOXHIN. EkCnepuMeHTanbHUI LyKpoBuid iabet mogentoBany 45 TBaprHaM 04HOPa3oBUM BBEAEHHAM
BHYTpiLLHbOYepeBHO cTpenTo3oToumHy (SIGMA Chemical, CLLUA) B osi 50 mr/kr, possegeroro B 0,5 mn 0,1 M unutpatHoro
6ycepa (pH 4,5) ex tempore; Ha 21 aeHb nicns Aoro iHAYKLii piBeHb rMOKO3M HaTLLE (FMOKO300KCUAA3HUM METOLOM, BUKO-
PUCTOBYHOUM CTaHZapTHi TecT-cMmyxku TestStrip |1, rniokomenTp Glucocard, AnoHis) ctaHoBuB 24,7 + 2,2 MM/n. BuoaneHHs
NEPLLMX HUKHIX MONAPIB NpaBoi MaHAMOYNM BUKOHANW MiJ TioNneHTanoBynm Hapko3oM (4o3a 40 Mr/kr) 3 LoAaTKOBOK MICLIEBOO
iHbinbTpaLiHoto aHecTesieto «Y6icTeanHy (3MOonunaHarmMeX, ®PH). Ha 1, 7 Ta 14 noby, BignoBigHi ekcnepuMeHTy TepMiHu
nicns ekcTpakuii 3y6a, LypiB AekaniTyBanu nig TioneHTanoBum Hapko3oM (go3a 40 mr/kr). Bisiorpadito MaHanbynu BukoHanm
3a 0MoMOoror komm'toTepHoro 3D Tomorpada Ans NpoBeAeHHs KOHYCHO-NPoMeHeBoi ToMorpadii Panoura 18S Panoramic
3D. 3a gonomoror LudpoBoro aHanisy 306paxeHHs BuU3Ha4Yanm pagiorpadiyHy LWinbHICTb TKAHWH arnbBEONSIPHOI MyHKN
BuaaneHoro 1 monspa, KopoHkuM 1, 2 i 3 MonsApiB, iXHIX KOPEHIB i KICTKOBMX NEPETUHOK anbBEONSPHOro rpedeHsi.

Pesynkratn. BcTaHoBMAM, LLO Y LLYPIB 3 EKCNIEPUMEHTABHIM LiyKPOBWM AiabeTOM COCTEPIratoTh 3HWKEHHS PagionorivHoi
LinbHOCTI KopeHsi 3yba 1 Monsipa sik HabinbLL TPABMOBAHOIO Yepe3 HaBaHTaXeHHS 3y6a B LUypIB, @ TAKOX iHTepansLBeonsp-
HO-PaaVKynspHIX NePeTUHOK y perioHi 1-3 monsapie. BuaaneHHs 3y6a Ha Tni LyKpoBoro AiabeTy npruaBoaunTb [0 NiABULLEHHS,
a He 3HWKEHHS MOoKa3HWKa pagdionoriyHoi WwinbHocTi Ha 1 o6y B 0brnacTi anbBeonspHOI JIyHKM Ta Nopy4 po3TalloBaHnx 2 i 3
MOnSpiB, LLO Moxe ByTy HacniaKOM 3Ha4HOI iHAINbTPaLlii, ika NoB’si3aHa 3 PO3BUTKOM BTOPWHHOI ansTepaLlii. 3aBepLuansHui
eTan pe3op6TvBHOI hasu MicLEeBOI 3ananbHoi peakLii, sAkoMy Bianosiaae 7 4oba NocTeKCTPaKLNHOM Nepioay, B KOHTPOMNbHUX
LLPIB XapaKTepun3yeTbCst Mabke MOBHWUM BiZHOBNEHHAM PafiONOriYHOI LLINIbHOCTI KICTKOBOI TKaHMHK, @ Ha Thi LyKPOBOro
fiabety pagionoriyHa LWinbHICTb BUBYEHUX AIMNSHOK 3HWXKYETLCS, i el npouec Tpueae i Ha 14 0oby.

BucHoBku. BuganeHHs 3yba Liypam i3 HopmanbHUMU NOKa3HVKamm BYTMEBOAHOTO 06MiHy CynpOBOMKYETCS AVHAMIYHAMM
3MiHaMW pagionoriYHol LLiNbHOCTI He Tinbku B 0bnacTi ekctpakuii 1 monsipa (Ha 1 poby ii 3HWKEHHSM B 0bnacTi KopeHs Bu-
faneHoro 3y6a BinbLu HiX Yy 2,7 pa3a Ta Ha 65 % B obnacTi iHTepanbBeonApHO-PaaVKyNSPHUX NEPETUHOK i3 BiGHOBMNEHHAM
Ao 14 pobwu), 3ananbHui NpoLec BKKOYaE i 2, 3 MONSpU, NPU3BOAAYM 0 3HWKEHHS ii Ha 1 foby B obnacTi iHTepanbBeo-
NSIPHO-PAAMKYNAPHUX NEPETUHOK 2 Monsipy Ha 24,4 %, 3 — Ha 16,8 % 3 BigHOBNeHHsIM nokasHuka Ha 7 foby. BusieneHo, wo
paHHs pe3opbTnBHa hasa MicLEBOI 3ananbHOI peakLii 3akiHuyeTbCa 40 7 40OM NOCTEKCTPAKLIMHOMO nepioay, 3MiHIO4MCh
A0 14 pnobu Ha penapaTuBHy. Po3BUTOK eKCepUMEHTaNBHOrO LiyKpoBOro AiabeTy B LLypiB NPU3BOAUTL 40 MOCUTIEHHS pe3op-
OTUBHWX MPOLIECIB Y KICTKOBIN TKaHWHI MaHAMOYNK, L0 BUSBNSETLCS 3HKEHHAM PaAionoriyHoi WinbHOCTI B 06nacTi kopeHs
1 Monsipa y 2,27 pa3a, ane niaBuLLEHHSIM B 0bnacTi iHTepanbBeonspHO-paamnKynapHUX NEPETUHOK YCiX 3 HUKHIX MONSPIB HA
22,0 %, 21,8 % Ta 18,3 % BignosigHo. EkcnepuMeHTansHUI LykpoBWii AiabeT BnnvBae i Ha ocobnmeocTi nepebiry paHoBOro
npouecy nicns BuaaneHHs 3yba. BiH € BaXKMBOK NaTOreHETUHHOK NMaHKo OPMYBaHHS YCKNagHEHb Yepes3 NopyLIEHHS!
pe3op6LUiiHo-penapaTBHMX 3B'A3kiB B 00NacTi anbBeONsPHOI yHKV Ta NpUnerinx Monsipis.

Ocob6eHHoCTH paguorpaduueckux MopdoAEHCUTOMETPUUECKUX XapaKTEPUCTUK
MaHAUOYAbI KPbIC C 3KCNEpPUMEHTaAbHbIM caXxapHbiM AMabeTomM nocae akcTpakuuu 3yba

A. B. Abpamos, K. C. laHues, E. B. KapxapsH

CaxapHbliin gnabet — metabonuyeckoe 3abonesaHme, KOTOPOE CHATAOT MOLYNSATOPOM SHAOLOHTUYECKOW MHAEKLMN, CNOCOB-
CTBYET NOBPEXOEHIO OPraHoB 1 TKaHel opraH1ama, BKIoYas Nyrbny 3y6a v nepuanukanbHble TKaHU.

Lienb pa6oTbl — n3y4nTb paguorpacuyeckie xapakTepucTuKk KOCTHBIX MEPEropoAok anbBeonspHOro rpebHs MaHanbynbl,
KOPOHKM 11 KOPHS HIXXHNX MOMSIPOB Y KPbIC C 3KCNIEPUMEHTaSTbHBIM CTPENTO30TOLMHOBLIM AMaBETOM B Pa3Hble CPOKM MOCTIKC-
TpakumoHHoro nepuoaa (1, 7 n 14 cytku).

MaTtepuanb! u metoabl. ViccnegoBanus nposegeHs! Ha 120 kpbicax-camuax nuHum Wistar, Bospactom 8—10 mecsiues, pac-
npeseneHHbIX Ha 8 rpynn no 15 XMBOTHbIX B KaA0W. DKCepUMEHTaNbHBIV CaxapHblii AuabeT MogenupoBani 45 X1BOTHbIM
OHOKPaTHbIM BBEAEHMEM BHYTPUOPIOLWUHHO cTpenTo3oToumHa (SIGMA Chemical, CLUA) B gose 50 mr/kr, pa3segeHHoro
8 0,5 mn 0,1 M umutpatHoro 6ydepa (pH 4,5) ex tempore, Ha 21 feHb Nocne ero MHAYKLMM YPOBEHb TOLLIAKOBOM [THOKO3bl
(rntoko300KCMaa3HLIM METOAOM C UCMONb30BaHNEM CTaHAAPTHBIX TeCT-nonocok TestStrip II, rnrokomenTp Glucocard, Anois)
coctaBun 24,7 + 2,2 mM/n. YoaneHue nepBoro HUXHEro morsipa npasol MaHaWbynbl NPOBOAMIN MO TUOMNEHTaNoBbIM
Hapko3oM (#o3a 40 Mr/kr) ¢ AOMONHUTENBHON MECTHOM MH(MNBTPALIMOHHOM aHecTe3uneto «YoucteanHomy (3M Jonunang,
MMEX, ®PI). Ha 1, 7 n 14 cyTku, COOTBETCTBYIOLLME IKCMIEPUMEHTY CPOKW NOCHEe JKCTpaKLmum 3y6a, KpbIC AeKanMTMpoBanu
nog TWOMeHTanoBbIM Hapko3om (gosa 40 wmr/kr). Buanorpadmio MaHaubynbl NPOBOAMAM C MOMOLLBK KOMMbOTEPHOrO 3D
Tomorpacha Anst NnpoBeaeHUs KOHYCHO-Ty4eBor Tomorpadumn Panoura 18S Panoramic 3D. C nomoLLbto LM poBOro aHanmaa
1306paxeHnst onpeaeneHns pagmorpacunyeckyto NOTHOCTb TKAHEN arbBEONSPHON NMyHKM yaaneHHoro 1 monsipa, KOPOHK
1,2 1 3 MONAIPOB UX KOPHS 1 KOCTHbIX NEPETOPOLAOK anbBEONSPHOrO rpedbHs.

PesynkraTthbl. YCTaHOBNEHO, YTO Y KPbIC C KCNEPUMEHTaNbHBIM CaxapHbIM AnabeTom HabniogatoT CHKEHWE PaaVoNornyecKo
NIOTHOCTY KOpHS 3yBa 1 Monsipa kak Hambornee TpPaBMMPYEMOTO U Harpyxaemoro 3yba y KpbiC, a Takke MHTEPanbBEONSPHO-pa-
AVKYNSpHBIX Neperopofok B pervoHe 1-3 monsapos. YaaneHue 3yba Ha hoHe caxapHoro Anabeta npyuBOAUT K MOBbILLEHUIO,
a He CHYKEeHWIO NokasaTens paayonornyeckon NoTHOCTY Ha 1 cyTkv B 06nacTy anbBeonsipHON NyHKW 1 PASOM CTOSILLMX 2 1
3 MOSIPOB, YTO MOXET ObITb CNIEACTBUEM 3HAUNTENBHON MHUMETPALIMM, CBSI3AHHON C Pa3BUTUEM BbIPaXXEHHON BTOPUYHOMN
ansTepaumn. 3aeepLuatoliuin atan pe3opOTUBHOM dhadbl MECTHOW BOCMANWUTENBHON peakLum, KOTOPOMY COOTBETCTBYIOT 7
CYTKM NOCT3KCTPAKLMOHHOIO NepUoaa, y KOHTPOIbHbIX KPbIC XapakTepuayeTcst NPakTUYeCKW NOMHbIM BOCCTAHOBNEHUE paau-
0rlor1yecKoi NIIOTHOCTM KOCTHOW TKaHK, a Ha hoHe CaxapHoro AnabeTa paguonornyeckas NroTHOCTb U3YYeHHbIX y4acTKOB
CHVKaeTCs, W 3TOT NPOLIeCC NPoaomxaeTcs Ha 14 cyTku.

BriBoabl. YoaneHve 3y6a KpbiCaM C HOpMalibHbIMW NoKasaTenamu yrnesoaHoro obmeHa conposoXaaetca ANHaMUYHbIMU
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M3MEHEHVSIMW PaZVONOrMYeCcKom NOTHOCTM He TOMbKO B 06nacTu akeTpakumm 1 monsipa (Ha 1 cyTku ee CHbkeHMeM B 0bnacTu
KOpH$ yaoaneHHoro 3yba bonee YeMm B 2,7 pasa v Ha 65 % B 0bnacTu uHTEpanbBeonspHO-paauKynsipHbIX NePEropogok ¢ BOC-
CTaHOBMEeHNeM K 14 Hi0), BOCManuTenbHbIA NPOLECC 3aTparmeaeT psaom CTosiLLme 2 1 3 Monspbl, NPUBOAS K €€ CHDKEHWIO HA
1 cyTkM B 06acTn MHTEPanbBEONSPHO-PaAVKYIISPHBIX Neperopoaok 2 monsipa Ha 24,4 %, 3 —Ha 16,8 % ¢ BoccTaHoBneHeM
nokasatens Ha 7 AeHb. YCTaHOBMEHO, YTO paHHsAs pe3opbTuBHas hasa MeCTHON BOCManUTENbHON peakLmm 3aKkaHIMBaeTCs
K 7 CyTKaM NOCT3KCTPaKLMOHHOIO Neproaa, CMeHSISICh K 14 AHIO penapaTnBHon. Pa3BuTie akcnepyMeHTarnbHOro caxapHoro
Anabeta y KpbIC MPUBOAMT K YCUNEHMIO Pe30POTUBHBIX NMPOLIECCOB B KOCTHOMN TKaHW MaHAMGYMbI, YTO NPOSIBISETCS CHIKEHNEM
pagmornorn4eckom noTHOCTM B 06nacTy KopHs 1 Monsipa B 2,27 pasa, HO NOBbILLEHMEM B 0BNacTy MHTEPanbBEONSPHO-pa-
AVKYNSPHBIX NepPeropoaok BCex TpeX HMxHWUX MonspoB Ha 22,0 %, 21,8 % u 18,3 % cooTBeTCTBEHHO. JKCNepUMEHTarnbHbIN
caxapHbli uabeT BHOCWT CBOW BKraf B 0COBEHHOCTW TeYeHUst paHeBOro npoLiecca nocne yaaneHus 3yba. OH sBnsetcs
BaXHbIM NaTOreHETNYECKUM 3BEHOM (HOPMMPOBAHNS OCMIOXHEHUI 3-32 HapyLUEHUs Pe30POLMOHHO-pEnapaTuBHbIX B3aw-
MOOTHOLLEHWI B 06NacT1 anbBEONAPHOM NYHKW U NpURexXaLLynx MonsipoB.

Diabetes mellitus (DM) is regarded today as a metabolic
disease, which is considered to be a modulator of endodon-
ticinfections [1], is responsible for altering the immune and
inflammatory responses, impedes the healing process,
contributes to damage of organs and tissues of the body,
including tooth pulp and periapical tissues [2,3]. Moreover,
numerous clinical observations have shown that DM can
not only affect the pathogenesis of dental nosologies, but
the bidirectional mutually confounding connection between
apical periodontitis, periostitis, gingivitis and the systemic
diabetes effects has been also proven. It has been estab-
lished that in case of DM patients, on the background of
an infectious process in the maxillofacial area were noted
to have more evident resorption of the bone and hard
tissues of the tooth, sluggish inflammatory processes in
the periapical area and periodontal [1-6].

A cross-sectional study realized among the patients
with diabetes showed that the worst periapical status
correlated with a higher level of glycated hemoglobin
(HbA1c), and each further examination after endodontic
treatment was increasing the level of HbA1c [7]. In addi-
tion, the presence of DM in a patient was connected with
adecrease of the successful therapy results [8]. There are
reports of cases that mark a sudden increase of glucose
level in the blood of patients during exacerbation of a
combined endodontic-periodontal lesion [17].

The aim

The aim of the work is to study the radiographic chara-
cteristics of the dental septum of the alveolar crest of
the mandible, crown and root of the low molars of rats with
experimental streptozotocin diabetes at different times
of the post-extraction period (the 1st, 7th and 14th day).

Materials and methods

The experimental part of the research was carried out in
accordance with the national “Common Ethical Principles
of Animal Experiments” (Ukraine, 2001), which are coordi-
nated with Council Directive 2010/63EU of the European
Parliament and of the Council of 22 September 2010 on
the protection of animals used for scientific purposes. The
study protocol is agreed with the local ethics committee.
Studies were conducted on 120 male Wistar rats, 8-10
months old, divided into eight groups of 15 animals each:

—the 1%t group — rats that did not have the extraction
of a tooth (Control-0);

—the 2" group —rats that were removed from the ex-
periment a day after the extraction of the tooth (Control-1);
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— the 3 group - rats that were removed from
the experiment 7 days after the extraction of the tooth
(Control-7);

— the 4" group — rats that were removed from
the experiment 14 days after the extraction of the tooth
(Control-14);

— the 5" group — a group of rats with experimental
streptozotocin diabetes that did not have the extraction
of a tooth (Diabetes-0);

— the 6™ group — a group of rats with experimental
streptozotocin diabetes that were removed from the expe-
riment a day after the extraction of the tooth (Diabetes-1);

— the 7" group — a group of rats with experimen-
tal streptozotocin diabetes that were removed from
the experiment 7 days after the extraction of the tooth
(Diabetes-7);

— the 8" group — a group of rats with experimen-
tal streptozotocin diabetes that were removed from
the experiment 14 days after the extraction of the tooth
(Diabetes-14).

In groups of rats with experimental diabetes mellitus
(EDM), which was modelled by a single administration
of streptozotocin interperitoneally (SIGMA Chemical,
the USA) at a dose of 50 mg/kg, diluted in 0.5 ml of 0.1 M
citrate buffer (pH 4.5) ex tempore, on the 21¢ day after
its induction was determined the level of fasting glucose
(by the glucose oxidise method using standard test strips
Test Strip I, glucometer Glucocard, Japan), which was
24.7 £2.2 mM/l.

In the morning at 10:00 AM the extraction of the first
low molar of the right mandible of the rats was carried out
in six groups of 45 control animals and 45 animals with
simulated EDM using thiopental anaesthesia (40 mg/kg
dose) with additional local infiltration anaesthesia with
Ubistesine (3M Deutschland GmbH, Germany).

On the 1, 7™, and 14" day, dates that correspond to
the experiment after the extraction of the tooth, the rats
were decapitated using thiopental anaesthesia (dose
40 mg/kg).

Radiographic images of the semi-mandibles of rats
were taken after the removing of the animals from the ex-
periment by single-step decapitation under thiopental
anaesthesia (40 mg/kg body weight). The jaw bone was
immediately separated from animal’s head, soft tissues
were removed and placed in a cold NaCl solution of
0.9 %. The visiography of the mandible was performed
no later than 2-3 hours after the release of the gross
specimen. Images of the semi-mandibles were obtained
using a computerized 3D CBCT tomograph Panoura 18S
Panoramic 3D.

ISSN 2306-8027  http://pat.zsmu.edu.ua

89



OpuriHaAbHI AOCAIAXKEHHS

Fig. 1. Radiographic images of semi-mandibles of rats. Without tooth extraction (A). After extraction of the tooth (B).

The colour designations of the “areas of interest” for digital analysis of the radiographic density of the parameters under study (the crown of the tooth — blue, the root of the tooth —
yellow, the interalveolar and interradicular septa — orange, the area of alveolar socket - red).

90

For digital image analysis and determination of the ra-
diographic density of the mandible tissues in the obtained
images in an interactive mode the “areas of interest’
were distinguished, which corresponds to the alveolar
socket of the removed 1% molar, crown of the 1, 2" and
3 molars, their root and dental septum of the alveolar
crest (interalveolar and interradicular septa (I1S)) (Fig. 7).

The prepared images were calculated using software
Axio Vision 4.8.2 (Carl Zeiss, Germany) and Excel 7.0.

Radiographic density (RD) was calculated using
the formula:

RD = 1910 (BG /AOl) |,

where RD is the radiographic density of the mandible
tissues;

AOI - “area of interest”;

BG is the radiographic density of the “background
area” of the selected area of the mandible soft tissues
without bone formations.

Statistical calculations were performed in Microsoft
Excel 2016 spreadsheet (Microsoft Corp., USA). For
all the indicators the value of the arithmetic mean of
the sample (M), its dispersions, and the mean error (m)
were calculated. To identify the significance of differences
in the results of research in the experimental and control
groups of rats, the Student’s coefficient (t) was calculated,
and after that the probability of the difference in samples
(P) and the confidence interval of the average as per
the Student’s tables of distribution were determined. The
differences of values for which Pst < 0.05 were considered
valid [9,10].

Results

Extraction of the 1%t low molar from the rats of the control
group on the 1%t day of the post-extraction period led to
a significant decrease in RD for more than 2.7 times in
the root area of the extracted tooth and 65 % in the IIS
area, which is connected not only with the extraction of
tooth bone tissue, but also with an active inflammatory
process, leading to bone tissue resorption (Table 1).
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On the 7" day after the extraction, the RD index in
the area of the tooth root did not significantly differ from
the values of the previous term group, whereas in the IS
area the RD values permitted to suggest a decrease in
resorptive processes in the mandible bone tissue and a
partial recovery of mineralization processes, that can be
confirmed by the increase of RD by 44.1 % comparing to
the 1%t day of the post-extraction period (Table 7).

The 14" day of observation showed, comparing to
the previous period, the 7 day, an increase in the RD
index in the 1! molar root area by 53.8 % and the absence
of significant differences in the IIS area. It should be
noted that in this period of complete restoration of bone
density to the indicators of the “Control-0” group did not
occur, because RD in the area of the root remained less
by 1.67 times, and in the area of IS — by 11 %, which
is an important evidence of the ongoing reconstructive
processes in the area of the alveolar socket (Table 7).

It is known that tooth extraction is accompanied
not only by local inflammatory processes in the area of
the alveolar socket, the associated changes in nearby
teeth, which are characterized by the presence of a pain
component, the development of periapical periodontitis,
the occurrence of pathological mobility, are proved [11].

The analysis of RD indices located near to the extrac-
ted tooth of the 2" and 3" molars of the control group rats
showed that its extraction could not but affect the state of
the bone tissue of IIS. Already on the 1% day there was a
decrease in radiological density of the IS of the 2" molar
by 24.4 %, and on the 3 by 16.8 %. Moreover, the RD of
the crown of the 2" molar showed its decrease by 21.9 %,
which is most likely due to bone tissue resorption due to
the activity of the inflammatory process, disruption of local
trophism, changes in the pH of the oral fluid [12]. It should
be noted that the identified process is reversible because
already on the 7" day, a full recovery of the values up to
the control indicators was observed, while the RD indicator
on the 14" day of the post-extraction period did not have
significant differences in the studied areas (Table 1).

A comparative analysis of the radiological density
of the mandible tissues in the area of the 15-3 molars
of the rats with experimental streptozotocin diabetes of
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Table 1. Radiographic density of the mandible tissues after the tooth extraction of the rats from the control group (M £ m)

Formations under study Radiographic density, rel.un

Without extraction, n =15 The 1% day after The 7* day after extraction, | The 14" day after extraction,
extraction, n =15 n=15 n=15

The 1s'molar ~ Tooth crown 0.518 £0.011 alveolar socket of the 1 molar
tooth root 0.469 + 0.014 0.172 + 0.006' 0.182 £ 0.006' 0.280 + 0.006"?
1S 0.408 £ 0.012 0.247 £ 0.008' 0.356 £ 0.012'2 0.367 £ 0.015'

The 2™ molar ~ Tooth crown 0.527 £ 0.018 0.432 £ 0.011" 0.508 + 0.0122 0.522 + 0.011
Tooth root 0.481+0.017 0.450 £ 0.012 0.463 £ 0.009 0.471+0.013
15} 0.392+0.016 0.315+0.007" 0.368 + 0.009? 0.370+0.012

The 3“molar  Tooth crown 0.511+0.016 0.484 £ 0.012 0.499 £ 0.014 0.492 + 0.014
Tooth root 0.474 £0.014 0.435+0.015 0.455+0.016 0.467 + 0.009
1S 0.384 £ 0.014 0.341£0.012' 0.369 £ 0.014 0.397 £ 0.015

" significant differences in the indices of groups after tooth extraction (Pst < 0.05) in relation to the group without extraction; 2: significant differences in the indices of groups
after tooth extraction (Pst < 0.05) in relation to the group of the previous term.

Table 2. Radiological density of the mandible tissues after the tooth extraction of the rats with the experimental diabetes mellitus (M + m)

Formations under study Radiographic density, rel.un

Without extraction, n =15 | The 1<t day after extraction, | The 7™ day after extraction, The 14" day after extraction,
n=15 n=15 n=15

The 1s'molar ~ Tooth crown 0.509 £ 0.008 alveolar socket of the 15t molar
Tooth root 0.425 + 0,009 0.187 + 0.005' 0.198 + 0.007" 0.154 + 0.008"?
1S 0.320 + 0.006 0.391+0.016 0.387 £ 0.009'? 0.291 + 0.009'"?

The 2" molar ~ Tooth crown 0.515+ 0.009 0.521 £ 0.008 0.496 + 0.011"2 0.458 + 0.008*
Tooth root 0.476 £ 0.015 0.485+0.013 0.427 +0.012'2 0.356 + 0.009'2
18] 0.325 + 0.006 0.396 + 0.007" 0.318 £0.019 0.269 + 0.007'2

The 3¥molar  Tooth crown 0.491 £ 0.009 0.472 £ 0.017 0.469 £ 0.013 0.481 +0.008
Tooth root 0.478 £0.013 0.453+0.013 0.476 £ 0.011 0.411£0.013"2
1S 0.316 £ 0.014 0.374 £ 0.015' 0.275+0.011'2 0.269 + 0.011"

": significant differences in the performance of groups after tooth extraction (Pst < 0.05) in relation to the group without extraction; 2 significant differences in the performance
of groups after tooth extraction (Pst < 0.05) in relation to the group of the previous term.

the group without extraction of the tooth showed that
the formed hyperglycaemia leads to a significant decrease
in RD in the area of IIS of all three molars: by 27.5 % for
the 1%, 20.6 % for the 2" and 21.5 % for the 3. Moreover,
the RD index of the 15 molar root area was also 10.3 %
lower than the values of the corresponding control and this
allows suggesting their increased resorptive processes in
the bone tissue (Tables 1, 2).

Extraction of the 1% molar of the rats with EDM on
the 1% day led to the expected decrease in radiological
density in the area of its root, but itincreased in the IIS area
by 22.0 %. A similar pattern was observed in the IIS area
of the 2" and 3™ molars — the RD index was increased
by 21.8 % and 18.3 %, respectively, which is a result of
the development of the resorptive phase of the inflamma-
tory reaction with tissue infiltration not only in the remote
molar area, but also its considerable prevalence on
the adjacent teeth (Table 2).

On the 7' day of the post-extraction period rats with
EDM, in contrast to the indicators of the control rats of
the corresponding age, had a decrease in radiographic
density in the area of the IIS of the 2™ and 3" molars by
24.5 % and 36.0 %, respectively, with its decrease in
the root area of the 2™ molar by 13.5 % (Tables 1, 2).
The 14" day’s observations showed that in this period
there were significant structural changes in the studied
areas, i.e. the inflammatory process did not end, but on
the contrary, there was a decrease in the RD index in
the alveolar socket and IIS of the 15 molar by 28.6 %
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and 33.0 %, respectively. Obvious resorptive processes
were revealed during the study of the radiological den-
sity of parts of the 2" molar, with a decrease in RD in
the crown area by 8.2 %, tooth root by 19.9 %, IIS — by
18.2 %. The resorptive processes also affected the 3
molar, since a decrease in the RD of its root by 15.8 %
was noted (Table 2).

Discussion

During the realized study it was found that diabetes melli-
tus makes a significant contribution not only to the course
of the wound process after tooth extraction, but also its
role was shown in the pathogenesis of the complications
formation due to violation of the resorption-reparative
relationship in the area of the alveolar socket and adja-
cent molars.

It is important to note that the features of the course
of the wound process on the background of diabetes
mellitus have already been repeatedly discussed. Most
researchers identify several key factors that are crucial in
the formation of postoperative complications in patients
with diabetes. Among them it is necessary to single out
the pre-existing ones, which change the direction, dura-
tion and staging of the inflammatory reaction, and newly
formed during tissue trauma associated with an imbalance
of enzyme systems and local immune responses [13].

According to the results of numerous clinical obser-
vations and experimental studies, pathological changes
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in bone tissue, significant microcirculatory disorders, and
neurotrophic disorders were identified among the pre-
existing adverse factors affecting the course of the post-
operative period of patients with DM. At the same time, it
is believed that osteopenia and osteoporosis, as the most
frequent pathological changes in bone tissue, have
the diffuse character, since both cancellous and tubular
bones “suffer’[14]. Conducted histomorphometric studies
have shown that in case of diabetes mellitus type 1 there
is a reduced bone formation with a decrease in metabolic
processes in it. In the experiment on rats, it was found out
that with simulated streptozotocin diabetes in bone tissue,
there is a decrease in the content of non-mineralized
matrix and the number of osteoclasts [15].

In the study realized by us the indisputable confirma-
tion of emerging osteoporosis with bone resorption was
the decrease in the radiological density of the tooth root
of the 1%t molar, as the most traumatized and loaded rats’
tooth, and IIS in the area of the 1-3" molars.

Another important fact that was stated in the work
was the confirmation of the DM effect on the inflamma-
tory process after tooth extraction. It was found out that
persistent hyperglycaemia, a key pathogenetic factor of
disease complication, significantly changes the nature
of the wound process, which according to most resea-
rchers, is associated with impaired stages of inflammation
phases, their duration and effectiveness. In particular
in the works of O. E. Lutsevich et al. it was shown that
the wound process on the background of diabetes mellitus
is characterized by pronounced macro- and microcircu-
latory disorders, the presence of microthrombus, the for-
mation of a sludge-phenomenon, dystrophic and necrotic
processes, the predominance of the alterative component
over the reparative, the inhibition of cell proliferation,
the suppression of phagocyte activity of leukocytes,
incomplete phagocytosis, decrease in general and local
immunological reactivity [16].

Studied in the work features of the dynamics of
changes in indicators of radiological bone tissues density
of the mandible after tooth extraction on the background
of DM in different periods of the post-extraction period
were indirect confirmation of the above mentioned. Thus,
an increase and not the decrease of the RD index on
the 1%t day in the alveolar socket area and the adjacent
2" and 3" molars may be a consequence of significant
infiltration associated with the development of marked
secondary alteration. The final stage of the resorptive
phase of the local inflammatory reaction also had its
own characteristics. Thus, in the control on the 7 day
of the post-extraction period, that correspond to this
phase [17], almost complete recovery of RD is observed,
whereas on the background of diabetes mellitus, on
the contrary, the radiological density of the studied are-
as decreased, and this process continued on the 14"
day. The established fact indicates the progression of
resorptive processes against the background of low
proliferative activity. In addition to the identified features
of the inflammatory process, the study showed the role
of EDM in the formation of long-term complications in
the form of increased mobility of adjacent teeth. This
was evidenced by the decrease and not the increase of
the RD index in the IIS area, which, being part of a tooth
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support apparatus, normally not only ensures the stability
of the tooth position in the bone, their trophic function has
also been proven, due to abundant vascularisation and
the large number of nerve endings [17].

Conclusions

1. Tooth extraction from rats with normal indices of
carbohydrate metabolism is accompanied by dynamic
changes in radiological density not only in the extraction
area of the 1tmolar (it decreases on the 15t day in the area
of the root by more than 2.7 times and by 65 % in the area
of interalveolar and interradicular septa with its restore to
the 14" day). It was established that the pre-existing early
resorptive phase of the local inflammatory reaction ends
by the 7" day of the post-extraction period, changing to
the reparative by the 14" day.

2. The development of experimental diabetes melli-
tus in rats leads to an increase in resorptive processes
in the mandible bone tissue, which is manifested by a
decrease in RD in the area of the 1% molar root by 2.27
times along with its increase in the IS area of all three
low molars by 22.0 %, 21.8 % and 18.3 % respectively.

3. Experimental diabetes mellitus contributes to
the particular course of the wound process after tooth
extraction. At the same time, it is an important patho-
genetic link for the formation of complications due to
the disturbance of the resorption-reparative relationship
in the area of the alveolar socket and the adjacent molars.
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Llenb pa6otbl — onpeaenuTs 0COGEHHOCTY MOPOMETPUYECKIX MOKa3aTenelt nuarbHbIX COCYA0B Mo3ra Npy AUCLMPKYNs-
TOPHO-MLLEMMYECKON 1 ANAbETUHECKON SHLedanonaTusx.

Marepuans! u metogbl. [poBeneHO NaToOrMCToNorMyeckoe U MopchoMETpUIECKOE UCCTIea0BaHe NuanbHbIx cocynoB 30 cek-
LIMOHHbIX HabntoaeHmi. Mepayto rpynny coctaeunm 10 cry4aeB CMEPTU C AUCLIMPKYNSTOPHON SHUedanonaruen, sTopyto — 10
Cy4vaeB AnabeTnyeckoil 3HLedanonati ¢ KOrHUTUBHLIMI HAPYLLEHVSIMU B aHaMHEe3e Npy caxapHom ayabeTe 2 Tvna. B TpeTbio
rpynny (KOHTponbHyt0) oTobpaHbl 10 criyyaes He3 caxapHoro aviabeta n 6e3 npraHakoB LiepebpanbHON COCYANCTON NaTonorum.

Pesynbrathl. [10 CpaBHEHNIO C KOHTPOMNbHBIMW HABMOAEHUAMM NpU AnabeTnHeckon 1 ANCLMPKYNSTOPHO-ULEMUYECKON 3H-
Lecbanonatusx yBenuumBaeTcs TonLLMHa CTEHOK MKpOcoCyaoB. [Mpy AnabeTnyeckoit sHLedanonatum HapyXHblid AnameTp
YBENUYMBAETCS, @ BHYTPEHHWIA — YMEHbLLAETCS, YMEHBLUAIOTCS NOKa3aTeny BHyTPEHHErO 1 HapyXHOro hakTopos hopMmbl,
CyLLECTBEHHO YBENMYMBAKOTCA MHAEKCHI BoreHBopTa 1 KepHoraHa. Mpu AncUMpKynsaTOpHO-ULLEMUYECKON dHLedanonatm
YMeHbLLAETCS BHYTPEHHUI AMaMETP, YMEHbLLAKTCA NoKasaTeny BHYTPEeHHero haktopa opMbl, YBENMYMBAKOTCH UHAEKCHI
BoreHBopTa v KepHoraHa. YTonLeHe CTEHOK MKPOCOCY/AO0B N0 CPAaBHEHMIO C HOPMOW 3HaYUTENbHO Boree BblpaxeHo npu
[AnabeTnyeckom sHLedanonatm, Yem npy SUCLMPKYNSTOPHO-MLLEeMUYEcKoi (Ha 43,55 % 1 34,82 % cOOTBETCTBEHHO), pasHuLa
coctaBnsiet 8,73 %. YToniieHne CoCyancTbIX CTEHOK COMPOBOXAAETCH YMEHbLUEHNEM AnameTpa NpocBeTa MUKPOCOCYA0B
1o cpaBHeHWto ¢ Hopmon — Ha 1,87 % npw anabeTtnyeckon, Ha 8,74 % Npu AUCLUMPKYNATOPHO-ALLEMUYECKON. BHYTpeHHNI
AMameTp COCYAOB NPU AUCLMPKYNSATOPHO-ULLIEMUYECKON 3HLEdanonati ymeHbLIAeTCsl B BOMbLUEA CTENEHM, YeM npu
Anabetnyeckoi aHUedanonatun. YMeHbLUeHWe nokasaTeneil HapyKHOro U BHYTPeHHero gakTopoB OpMbl COCYAUCTbIX
CTEHOK MO CPaBHEHMIO C HOPMOW HE3HAYNTENBHO, W ero CTeneHb He 3aBUCUT OT XapakTepa 3Huedanonatun. YeenuyeHue
nHaekcoB BoreHBopTa 1 KepHoraHa no cpaBHEHMIO C HOPMOA xapakTepHO Ans 06evx aHuedanonatuii, Ho bornee BbipaxeHo
npy AMabeT4ecKon, YTO CBUAETENLCTBYET O Bonee TSKENOM HapyLLEHUM reMOLMPKYNALMK.

BbiBogpbl. Mpn v MCUMPKYNATOPHOR-ULLEMUYECKON, U AnabeTnyeckon aHUedanonatii B NnanbHbIX COCyaax rofioBHOMO
Mo3ra 3aKOHOMEPHO NOSBASETCA PSA MPU3HAKOB, XapaKTePU3YHOLLMX CYLLECTBEHHbIE NaToNormyeckme U3MeHeHUs NanbHon
LMpKynaumm, 6onee BbipaxeHb! Npy AnabeTnieckon aHUedanonati, Yem npu AUCLUMPKYNSTOPHO-ULLIEMUYECKON.

NopiBHAAbHA MopdoMeTpiA NiaAbHUX CYAMH NPU AUCLIUPKYAATOPHO-iLUEMIYHIN
i AlabeTnuHin eHuedanonartii

B. 0. WaBpiH, K0. M. ABpameHKo

MeTa po60T1 — BU3HauU1TN 0COBNMBOCTI MOPGOMETPUYHMX MOKA3HMKIB NianbHUX CyAWH MO3KY NMPU SUCLMPKYNSTOPHO-ILLEMIYHIN
i fiabeTnyHin eHuedanonarisx.

Marepianu Ta metoau. 3ailicHNNK NaToricTonoriyHe Ta MOPGOMETPUYHE LOCHIMKEHHS MianbHWUX CyauH 30 CeKuiiHMX crno-
cTepexeHb. Meplua rpyna — 10 BUNagkiB cMepTi 3 AMCLMPKYNATOPHO eHuedanonartieto, aApyra — 10 Bunaakie giabetnyHoi
eHuedanonarii 3 KOrHiTUBHAMW MOPYLUEHHAMU B @HaMHe3i Npu LiykpoBoMy AiabeTi 2 Tuny. Y TpeTio rpyny (KOHTPOIbHY)
Bigiopanu 10 Bunagkis 6e3 LykpoBoro aiabety, 03Hak LepebpanbHoi CyanHHOT NaTonorii.

PesyniraTy. [OpIBHAHO 3 KOHTPONBbHUMM CIOCTEPEXEHHSIMM NPU AiabeTUYHIl | ANCLMPKYNATOPHO-ILLEMIYHIA eHUedanonartisx
30irbLUYETHCS TOBLLUMHA CTIHOK MikpocyauH. Mpu fiabeTnyHin eHuedanonarii 30BHiLUHIA AlamMeTp 36iNnbLLyETHCS, @ BHYTPILLHINA
ZiaMeTp 3MEHLLYETLCS, 3MEHLLIYHOTHCS NMOKa3HMKW BHYTPILLHBOTO Ta 30BHILLHBOTO (hakTopiB hopMMU, iICTOTHO 30iMNbLUYHOTLCS iHAEKCH
BoreHBopta Ta KepHorata. MNpu aucumpkynstopHo-iLueMiyHi eHuedbanonarii BHYTPILLHIN AiaMeTp 3MEHLLYETbCS, 3MEHLLYIOTHCS
MOKa3HUKW BHYTPILLHBOrO hakTopa hopmu, 36inbLUytoTbCS iHaekey BoreHsopTa it KepHoraHa. MOTOBLUEHHS CTIHOK MIKpOCYauH
MOPIBHSHO 3 HOPMOIO 3HAYHO BiNbLL BUPaXeHe Npu AiabeTnyHin eHuedanonarii, Hix NPy ACLMPKYNSTOPHO-iLLeMiYHIn (Ha 43,55 %
i 34,82 % BignoBiaHO), pisHMUSA cTaHoBUTL 8,73 %. MOTOBLUEHHS CyAUHHWX CTIHOK CyNPOBOMKYETHCS 3MEHLLEHHSM AjameTpa
MPOCBITY MIKPOCYAWH MOPIBHAHO 3 HOPMOIO —Ha 1,87 % npw AiabeTnyHin, Ha 8,74 % npu ANCLMPKYNSTOPHO-ILLEMIYHINA. BHYTPILUHIA
ZiaMeTp CyauH Npu AUCUMPKYNATOPHO-ILLEMIYHIN eHUedanonartii 3MeHLLyeTbes BinbLue, Hix npy aiabeTnyHii eHuedanonarii.
3MeHLUEHHS MOKa3HWKIB 30BHILLHBOTO Ta BHYTPILLHBOMO (hakTopiB (hOPMM CyOAUHHUX CTIHOK MOPIBHAHO 3 HOPMOHO HE3HAYHE, NOro
CTyNiHb HE 3anekuTb Bif XapakTepy eHuedanonarii. 36inbLueHHs iHaekcis BoreHBopTa Ta KepHoraHa NopiBHSIHO 3 HOPMOHO Xapak-
TepHe Ans 06ox eHuedanonarin, ane GinbLL BUpaxeHe Npu AiabeTyHil, Lo CBIAYMTbL NP0 TsHKYe NOPYLLEHHS reMOLMpKynsLii.

BucHoBku. MNpn AUCUMPKYNSTOPHO-LLEMIYHIN | aiabeTnyHin eHuedanonarii B nianbHWX CyauMHaX roflOBHOrO MO3Ky 3aKo-
HOMIPHO 3'SIBMSIETLCA HU3KA 03HAK, LLIO XapaKTepK3yHTb ICTOTHI NATONOriYHi 3MiHM NianbHOT LMpKYnswii, BinbL BUpaxeHi npu
niabeTnyHin eHuedanonarii, HiX NPy AUCUMPKYNSTOPHO-ILLEMIYHIN.

Maronoris. Tom 16, Ne 1(45), civeHb — kBiTeHb 2019 p.
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Comparative morphometry of pial vessels in dyscirculatory-ischemic and diabetic
encephalopathy

V. 0. Shavrin, Yu. M. Avramenko

Aim - to determine the features of the morphometric parameters of the pial vessels of the brain in dyscirculatory-ischemic
and diabetic encephalopathy.

Materials and methods. A histopathological and morphometric study of pial vessels of 30 sectional observations was car-
ried out. The first group consisted of 10 deaths with dyscirculatory encephalopathy, the second group — 10 cases of diabetic
encephalopathy with cognitive impairment in the anamnesis of type 2 diabetes mellitus. The third group (control) selected 10
cases without diabetes mellitus and without signs of cerebral vascular pathology.

Results. Compared with the control observations in diabetic and dyscirculatory-ischemic encephalopathy the thickness of
the walls of vessels increases. In diabetic encephalopathy, the outer diameter increases, and the inner diameter decreases,
the indices of the internal and external shape factors decrease, and the Vogenworth index and the Kernogan index increase
significantly. In case of dyscirculatory-ischemic encephalopathy, the inner diameter decreases, the indices of the internal form
factors decrease, the Vogenworth index and the Kernogan index increase. Thickening of the walls of microvessels compared
with the norm is much more pronounced in diabetic encephalopathy than in dyscirculatory-ischemic one (by 43.55 % and
34.82 %, respectively), the difference is 8.73 %. Thickening of the vascular walls is accompanied by a decrease in the diameter
of the microvessel lumen compared with the norm: by 1.87 % for diabetic and by 8.74 % for dyscirculatory-ischemic. At the
same time, the internal diameter of the vessels with dyscirculatory-ischemic encephalopathy decreases to a greater extent
than with diabetic encephalopathy. The decrease in external and internal vascular wall shape factor is insignificant compared
to the norm, and its degree does not depend on the nature of encephalopathy. An increase in the Wogenworth and Kernogan
indices compared with the norm is characteristic for both encephalopathies, but more pronounced in diabetic one, which
indicates a more severe impairment of blood circulation.

Conclusions. The data indicate that both in dyscirculatory-ischemic and diabetic encephalopathy a number of signs, that
characterize significant pathological changes in the pial circulation, more pronounced in diabetic encephalopathy than in

dyscirculatory-ischemic encephalopathy, regularly appear in the pial vessels of the brain.

CaxapHbiii gnabet (CLl) 2 tvna npuobpen xapaktep
HEUHMEKLMOHHOW anuaeMn MupoBoro Maciutaba [1].
LLnpoko nasecTHo, Yto C[l NpuBOAUT K CTPYKTYPHBIM
M3MEHEHUAM COCYAO0B pa3nu4Horo kanubpa: makpo-
aHruonaTum v mMukpoaHrmonatum. MakpoaHrmonaTus
BblpaxxaeTcs B bonee paHHEM 1 BbIPaXXEHHOM pacnpo-
CTpaHEeHN aTepoCKNEepPOTUHECKOTO MOPaXEHNS KPYMHbIX
cocynos, obecneyvBatoLLyX 4OCTaBKY U pacnpeaeneHme
MOTOKa KPOBK MO pervioHam u opraHam [2]. MukpoaHrio-
naTus NPOSIBNSAETCH B U3MEHEHWUM MOPEONOrv Menknx
cocynoB, 0becneqmBaroLLVX MAKPOLIMPKYSLMIO U MeTa-
6onnyecknii obmeH [3,4].

TepmuH «anabetnyeckas sHuedanonatvs» npeano-
xeH R. De Jong B 1950 . [5]. McTuHHO AnabeTtnyeckoit
MPVHSATO CYATaTb NPOrPEAMEHTHO Pa3BMBAIOLLYIOCH Ha
dhoHe HapyLueHun yrnesogHoro obmeHa aucmerabonu-
Yeckyto aHUedpanonatuo. OgHaKo BblAENeHNE «4UCTON»
Aucmetabonuueckon opmMbl 3HUedanonatum npu
C[Ll Becbma npobrnematnyHo, NOCKOMbKY C TEYEHUEM
3aboneBaHWs NPUCOEOMHSAIOTCS NPOrpeccupyioLLme Le-
pebpanbHble COCYANCTbIE HAapPYLLIEHNS, 0BYCMNOBMEHHbIE
pa3suTheM aunabeTnyeckon aHrmonaTum, apTepuarnsHon
TUNepTEH3NN 1 aTepockneposa, No3ToMy CreayeT roeo-
pUTb O CMeLLaHHOW dhopme SHuedanonatum (aucmeTa-
6onnyecku-aucUmMpKynsaTopHon) [6,7].

BOrbLLIOV MHTEPEC BbI3LIBAET U3YHEHWE OTIMHUTENBHBIX
0COBEHHOCTEN B COCTOSIHWM Pa3nnyHbIX CErMEHTOB MUKPO-
LIMPKyNSITOPHOTO pycria npy NEPBUYHOM MPEVIMYLLIECTBEHHOM
rnopaxeH1m CoCyA0B KPYNHOro kanubpa (atepockrnepoTuye-
CKas AUCLMPKYNATOPHO-ULLEMIYECKaS 3HLearnonaTis), a
Takke Npy AnabeTnieckon aHuedanonatv ¢ npeumyLle-
CTBEHHbIM MOPaXeHeM MEFKVX COCYL0B.

Tak kak OCHOBHY0 pornb B nepepacnpeseneHnu
KPOBM rONIOBHOMO MO3ra UrpaeT COCYAMCTas CeTb MSArKon

Pathologia. Volume 16. No. 1, January — April 2019

MO3rOBOV 0060M0YKM, TO, HECOMHEHHO, BaXHO OLEHUTb
ee MOphOhyHKLIMOHANBHOE COCTOSHME.

MNuanbHoe apTepuanbHoe pycro COCTOMT U3 apTepuit
1 apTepuon, a Takke MexapTepuarnbHbIX U MexapTe-
puonspHbIx aHactomosoB [8]. OT nuanbHbIX apTepuii
1 apTepuon oTxoasdT 60KOBblE BETBY B BUAE NPEKOPTU-
KarbHbIX PE3UCTUBHBIX COCY0B, MPOLOMKALLMXCS B TaK
Ha3blBaeMble paguarnbHble apTepu, NEHETPUPYIOLLME
BELLEeCTBO rofIOBHOrO Mo3ra U A0CTaBMsoLLMe HEPBHOM
TKaHW K1CNOpoA 1 nuTaTenbHble BellecTsa [8,9].

LleAb pa6oTbi

OnpepennTb 0COBEHHOCTY MOPOMETPUYECKNX NOKa-
3aTernen nuarnbHbIX COCYL0B Mo3ra Npy AUCLMPKYNSTOP-
HO-MLLIEMMYECKON 1 AnabeTnyeckoit aHUedanonaTusx.

Matepuanbl 1 MeTOAbI UICCAEAOBAHUA

B nccnepnosanmsx nenonbaoBaHbl 30 CEKUMOHHBIX Habmto-
aeHun. MNepsyto rpynny coctasuim 10 criyyaeB cMepTn C
AVICLMPKYNSTOPHON 3HUebanonatvei. Bropyto rpynny — 10
CryyaeB anabeTnyeckoi aHUedarnonaTy C KOrHUTUBHBIMM
HapyLLEHNSMI B aHAMHE3€ Mpy caxapHoM avabete 2 Tuna.
B tpeTbto rpynny (KoHTporbHY0) oTobpaHbl 10 criyvaes 6e3
caxapHoro avaberta n 6e3 knMHUYecknx 1 Mopdonoruye-
CKVX NMPU3HAKOB LiepebparnbHOoN COCYaNCTON NaTornoruu.
Kycoukum ans nccnegosanms 6panu poHTansHeIMu
norockamu 13 Kopbl NPaBovi TEMEHHOW 0bnacTy ¢ Nuanb-
How o6onoykon, ukenposan B 10 % 3abydepeHHom
¢opmanuHe v 3anvuBanu B napacuH. Cpesbl TOMLLMHON
7 MKM OKpaLu1Banu reMaTokCUIMHOM 1 303nHom. Mop-
(homeTpuyeckoe nccneaoBaHme NPOBOANIN C MOMOLLIbIO
Mmukpockona Axioplan-2 n KOMNbOTEPHON CUCTEMBI

Key words:
encephalopathy,
brain ischemia,
morphometry,
pial vessels.
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umndpposoro aHanusa KS 200. Wamepanu cnegytowme
napameTpbl: a) BHeLWwHWiA d1 v BHyTPeHHUI d2 anamertp;
6) BHeLWHMIA F1 1 BHyTpeHHWiA F2 dhakTopbl (hopMbl; B)
nrnoLiazb NPocBeTa; r) nnoLaab CTeHkuW. [Ins onpeaene-
HUS TOTLLWHBI COCYAUCTON CTEHKM UCTONb3oBanu ¢op-
myny: T = (d1-d2)/2 [10]. Ans oueHKu yHKLMOHANBLHOTO
COCTOSIHWSI COCY0B BbIYMCNANU UHAEKC BoreHBopTa
(OoTHOLIEHME NMoLaaM CTEHKM K NMoLiaam npoceeTa)
[11], a Takke nHaekc KepHoraHa (OTHOLLEHME TOMLLMHBI
CTEHKY K AnameTpy npoceeTa cocyaa) [12].

[ins aHann3a MOpOMETPUYECKNX JaHHBIX UCTOMb-
30BaH cTatucTuyeckuii naket Statistica® for Windows 13.0
(StatSoft Inc., nuueHans NeJPZ8041382130ARCN10-J).
Bobluncnsanu cpegHiolo apudmetnyeckyto Benuuniy (M),
CpenHee KBaapaTW4eCcKoe OTKMOHEHVE (T), CTaHOApPTHY
oLumbKy cpenHen apudmetudeckon (m). [loctoBepHOCTb
OTINYMIA CPABHUBAEMBIX BENMYMH BbIYMCIISAMM C MOMOLLLIO
kputepusi CTotoneHTa. CTatncTyecky sHauvmbIMm1 pasnu-
yus cumtanm npu p < 0,05. KoadhdpmumerT Bapuaumm (Cv)
OLIeHVBanu no Lukare: pasHoobpasue nprsHaka craboe —
Cv =1-10 %; pasHoobpa3ue npu3Haka cpeaHee — Cv = 10—
20 %; pasHoobpasue npuaHaka Beicokoe — Cv — >20 %.

PesyAbrathl

IMpun AncuMpKyNATOPHO-ULLEMIUYECKOI 3HLedanonatum
TOMLWMHA CTEHOK NWanbHbIX COCYAOB YBENUYMBAETCS
Ha 34,82 % c nageHvweM nokasaTtens pasHoobpasus
npu3Haka, Ho C COXPAHEHMEM €ro Ha BbICOKOM YPOBHE
(ot Cv 25,84 0o 25,02), T. €. B OTINYME OT KOHTPOSTbHBIX
HabngeHnn npu QUCLMPKYNATOPHO-NULLEMUYECKON
3HLedhanonaTm nuarnbHble apTepum BuIrsaaT 6onee oa-
HOOOPa3HO B OTHOLLIEHWW TOLLMHBI COCYOMUCTOM CTEHKM.

BHyTpeHHUIN AnaMeTp COCyAOB YMEHbLUAETCs (Ha
8,74 %), k03thhULMEHT BapuaLm HECKOMBKO YBENNYM-
Baetcs (o1 Cv 27,63 1o 28,60), HO C COXpaHEHMEM €10 Ha
BbICOKOM YPOBHE. Takum 06pa3om, Mpu AUCLMPKYNATOP-
HO-MLLEMWNYECKO 3HLedbanonaTum yTonLieHne cocyau-
CTbIX CTEHOK B NUarbHbIX apTepusix BCeraa ConpskeHo
C YMeHbLUEHVWEM AnameTpa X BHYTPEHHEro mpoceeTa
1 HEKOTOPOTO YBENUYeHWsi AuanasoHa pasHoobpasus
[JaHHOrO nokasarens.

HapyxHbIn AnameTp nuarnbHbIX apTepUii HECKOMNbKO
YBENMYMBAETCS, HO HE TaK 3HAYNUTENBHO — Ha 2,69 % no
CPaBHEHWIO C HOPMOW, Auana3oH pasHoobpasusi noka-
3aTens CHUXaeTCs, HO C COXpaHEeHVeM ero Ha BbICOKOM
yposHe (o1 Cv 24,81 po 24,07).

[Mpu BnCUMPKYNATOPHO-ULLEMUYECKON SHLedhanona-
TUWN HapYXHbIA hakTop POPMbI HE M3MEHSIETCS.

BHyTperHuit dhaktop dopmbl cHmkaetcs Ha 3,7 %
C yBenMYeHmeM koadhuLmMeHTa Bapuauumn, npyu 3Tom
KO3 pMLMEHT BapMaLmm OCTaeTCs Ha CPEOHEM YPOBHE
(ot Cv 10,47 po 13,6). DTV nokasaTenu ykasblBaKT Ha
AecopmaLyio npodunet NnansHbIX apTepuii.

Pacuet nHpekcos BoreHsopTta u KepHoraHa ans
NUanbHbIX COCYAO0B TPYNMbl KOHTPOSS U rpynnbl Auc-
LIMPKYNSATOPHO-MLLEMMYECKOI SHLiedanonaTm nokasan
uX 3HaumTenbHoe yeenuyenve (B 1,21 n B 1,48 pasa
COOTBETCTBEHHO).

IMpu caxapHom AuabeTe TOMLLUMHA CTEHOK NanbHbIX
COCY[OB YBENMYMBaETCH eLle B GonbLueii CTeneHn — B
1,44 pasa (Ha 43,55 %) N0 CpaBHEHUIO C KOHTPOMbHbLIM
marepuanom, Npy 3TOM YMeHbLLIAEeTCs nokasatenb pas-
HooOpasus npu3Haka ¢ COXPAHEHMEM Er0 Ha BbICOKOM
ypoBHe (ot Cv 25,84 no 20,5). T. e. npu C[] nuansHble
COCYAibl IMEIOT MEHee pa3Ho0bPa3HbI BUA B OTHOLLIEHWM
TOMLLWHBI COCYAUCTbIX CTEHOK.

BHyTpeHHUIN AnameTp COCydoB YMEeHbLIAeTCs Ha
1,87 %, a HapyxHbIn yBennumsaetcs Ha 10,02 %, Takum
06pasom, HecMOTpst Ha Gonee BbIpaXKEHHOE YTOMLLEHME
CTEHOK NWanbHbIX apTepuin Npu AnabeTnyeckon aHLe-
¢hanonatum, NPOCBET COCYAWUCTOrO pycra Ha ypoBHe
nuarnbHbIX apTEPUN YMEHbLLIAETCS 3HAUUTENBHO MEHbLLIE,
YeM NMpy ANCLMKYNATOPHO-ULLEMMYECKOI. BmecTe ¢ Tem,
uHaekcobl BoreHBopTa 1 KepHoraHa yBenuumBarotcs B
6onbLuen ctenenu (B 1,45 1 1,56 paza COOTBETCTBEHHO).

lMokasaTenu HapyXXHOro WU BHYTPEHHETO (DaKTOPOB
dopmbl npy Cl CHBKEHbI MO CPaBHEHUID C HOPMOW Ha
3,57 % v Ha 3,70 % COOTBETCTBEHHO, KOI(hULMEHT
BapyiaLmmn OCTaeTCs Ha H3KOM YPOBHE — yBENMUYMBaET-
€Sl B CPABHEHUN C HOPMOW AMsi MoKasaTensi Hapy)XHOro
dhaktopa popmbi (0T Cv 7,58 00 7,86), HO ymeHbLLIAETCS
[Ns nokasatenst BHyTpeHHero caktopa opmbl (o1 Cv
10,47 po 8,16).

Ta6nuua 1. MopdomeTpuyeckne napameTpbl ManbHbIX COCYLO0B FONIOBHOTO MO3ra Mpy AUCLIMPKYNISITOPHO-MLIEMUYECKON 1 AnabeTuyeckom
3HUeanonaTusx B CPABHEHUM C KOHTPONbHbIMK HabioaeHnamMmu (M £ m)

MapameTpbl

KonnuyecTBo 3HaYeHuit, n

Hapy>Hbli anameTp, MkM 77,24 £ 2,63 82,76 + 2,63*
Koadhch. Bapuaumm (Cv), % 24,07 22,47
BHyTpeHHMIN AnameTp, MKM 50,67 + 2,05 54,48 £ 2,33
Koadhah. Bapuaumm (Cv), % 28,60 30,24

TonwmHa CTEHKU, MKM 13,28 £ 0,47* 14,14 £ 0,41*
Koadbd. Bapmaumm (Cv), % 25,02 20,5

Hapy>kHblin hakTop hopmbl 0,280 + 0,003 0,270 + 0,003*
Koadhdh. Bapuaumm (Cv), % 7,58 7,86
BHyTpeHHWi dhakTop dopmbl 0,260 + 0,005 0,260 + 0,003*
Koadhah. Bapuaumm (Cv), % 13,6 8,16

WHpekc Borensopta, % 120,580 + 0,056* 144,770 + 0,093*A
WHpekc KepHoraHa % 27,430 £ 0,009* 28,970 £ 0,013*A

Ipynnbl HaGnogeHnn

[vcumpKynaTopHo-ueMuyeckas Aunabetuyeckas aHuedanonatus KoHTponb
aHuedanonatus (10 HaGnioaeHNN) (10 HabntoaeHwiA) (10 HabntopeHwiA)
50 50 50

75,22 £2,64
24,81

55,52 £2,17
27,63

9,85+ 0,36
25,84

0,280 + 0,003
7,58

0,270 + 0,004
10,47

99,970 + 0,045
18,580 + 0,006

*: BOCTOBEPHOE OTNMYKeE OT rpynnbl KOHTpons (p < 0,05); A JOCTOBEpHOE OTINYME OT rpynMbl AUCLMPKYNATOPHO-MLLIEMUYecKor aHuedanonatm (p < 0,05).
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[laHHble CBMAETENbCTBYIOT, YTO NPU U AUCLIMPKYNATOP-
HO-MLLIEMMYECKON, U AnabeTnyeckon sHuedanonatusx
B MuarnbHbIX COCyAax rofloBHOrO Mo3ra 3aKOHOMEPHO
NOSIBMSIETCS psf NPU3HAKOB, XapakTepuayHLLMX CyLue-
CTBEHHbIE M3MEHEHMS NarnbHON reMoLmMpKynsaLmy, bonee
BbIP2XXEHHbIE NMPU AMabeTN4eCcKoi, YemM Npu AUCLMPKY-
NATOPHO-ULLEMMNYECKOI 3HLeanonaTy.
OcHoBbIBasACL Ha MOMNyYeHHbIX paHee (Ha TOM xe
KMUHMYECKOM MaTepuane) AaHHbIX MOpgoMeTpuu
apTEPUONSIPHOrO CETMeHTa B TOILLE KOPKOBOrO BeLLe-
CTBa rofioBHOro mo3sra [13] 1 nNpuBegeHHbIX AaHHbIX
MOP(OMETPUM NWANbHLIX COCYA0B, MOXHO OTMETUTb
cnegyrolee. B kopkoBbIX apTepuonax B OTmyve oT
NUanbHbIX apTepuii COCYaMCTbIE CTEHKM MPU CaxapHOM
AnabeTe yTONLLIAKTCS N0 CPABHEHWIO C HOPMOW HAMHOTO
3HauuTenbHee, YeM npu atepocknepose (Ha 110,2 % v Ha
67,8 % COOTBETCTBEHHO, pa3HuLa cocTaensiet 42,4 %),
HO AMaMeTp NpOCBEeTa apTeEPUON OCTAETCS NOYTU OfUHa-
KOBbIM, YMEHbLLASACh N0 CPaBHEHUIO ¢ HopMot Ha 10,5 %
1 10,0 % COOTBETCTBEHHO, TO €CTb YTOMLLEHNE CTEHOK
CYLLECTBEHHO CKa3blBAETCS HA HapyXXHOM Anamertpe
apTepuon 1 NOYTU He ckasbiBaeTCs Ha BHyTpeHHeM [13].
MuanbHble apTepun BepyT cebsi aHanornyHo, 0gHako
YTOMLLEHNE COCYANCTbIX CTEHOK MO CPABHEHNIO C HOPMOW
3Ha4NTENBHO MEHee BbIPAXEHO, YeM B apTepuonax (Ha
43,55 % npv anabete 1 Ha 34,82 % npu atepockrnepose),
pasHuua coctasnsiet 8,73 %, TO eCTb MPaKTUYECKV BABOE
MEHbLLE, YEM B aHarorM4yHon Nponopuun y apTepmon.
Haunbonee npumMedaTensHO TO, Kak OTMNYAOTCS U3Me-
HEHUS1 AMaMeTPOB NpOCBETa COCy10B — Npu anabeTe B
nuanbHbIX apTepusix oH ymeHbLuaeTes Ha 1,87 % no cpas-
HEHUIO C HOPMOW, @ NpU aTepOCKNEPO3E 3HAYUTENBHO
UHTEHCUBHee — Ha 8,74 %, TO eCTb Npy ArabeTnyeckon
3HUedanonaTuy NpocBeThl NUasbHbIX apTepUn CyLle-
CTBEHHO LUMPE, YeM NpU AUCUMPKYNATOPHO-ULLEMUYE-
CKOVi. QTO MOXKET CBMAETENLCTBOBATL O CYLLECTBEHHOM
ponu nuarnbHbIX COCyoB (Kak «COCyAoB pacnpenerne-
HIS1» ) B KOMMEHCATOPHO-NPUCTIOCOBUTENBHOM perynsumum
KOPKOBOTO KPOBOTOKA B YCIOBUSAX AnabeTnyeckon mu-
KpoaHruonatuu. MNonyyeHHble pesynbTaTbl COOTHOCATCS
C JaHHbIMW APYrUX UCCrenoBaTenein, yKkasblBatLLmMxX Ha
3HaYUTENbHbIE M3MEHEHUS COCYA0B FONOBHOMO MO3ra npu
anabetnyeckoi aHUedanonatum [14,15].

BbiBoAbI

1. Mo cpaBHEHWIO C KOHTPOIbHLIMK HABNIAEHNAMM
npyv AnabeTnyeckon 1 ANCLMPKYNSTOPHO-MLLEMWUYECKON
3HUedanonaTnax yBenMymBaeTcs TOMWMHA CTEHOK
nuanbHbIX apTepuid. YTOMWEHNE CTEHOK 3Ha4NTENbHO
6onee BblpaxeHo Npu AnabeTnyeckon sHuedanonartum,
Yem Npu AMCLMPKYNSTOPHO-MLIEMMYecKoi (Ha 43,55 %
1 Ha 34,82 % COOTBETCTBEHHO), pa3HuLa COCTaBNseT
8,73%.

2. YTOnLLeHWe COCYANCTbIX CTEHOK COMPOBOXAAETCS
YMeHbLUEHEM AnamMeTpa NpocBeTa NuanbHbIX apTepui
Mo CpaBHeHMIO ¢ Hopmo — Ha 1,87 % npu gruabeTtnye-
ckon, Ha 8,74% npu ANCLMPKYNSTOPHO-ULLEMUYECKON.
BHyTpeHHWi AnameTp COCyA0B NpU ANCLMPKYNSTOPHO-
ULIEMUYECKON SHLedanonaTy ymeHbLUIaeTcs B 6onbLuen
CcTeneHu, Yem npu anabetnyeckon aHuedanonatum.
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3. YMeHbLLeHWe nokasaTtenei Hapy>HOro 1 BHYTPeH-
Hero hakTopoB (hOPMbI COCYAUCTHLIX CTEHOK MO CpaBHe-
HUIO C HOPMOW HE3HAYNTENBHO, €0 CTEMNEHb HE 3aBUCUT
OT XapakTepa aHuedanonaTum.

4. YBenuyeHue nHaekcos BoreHeopTa 1 KepHoraHa
MO CPaBHEHUIO C HOPMOW XapakTepHO Ans 0beunx aHLue-
chanonatuin, Ho Gonee BbipaXeHo Npy AMabeTn4eckon,
YTO CBUAETENbCTBYET O Bonee TSAXENOM HapyLieHUm
reMOLMPKYNSALMUN.

MepcnekTuBbLI AanbHeWW WX UccnesoBaHUNn.
CpaBHWTENBHOE M3yYeHe MOPOMETPUYECKMX Napa-
METPOB PE3NCTVBHBIX COCYOOB KOPbl FOMOBHOMO MO3ra
ANS BbISICHEHUS 0COOEHHOCTEl B XapakTepe M3MEHEHW
MPUTOYHOTO KPOBOCHABXEHMSI B 3aBUCMMOCTH OT BuAa
SHUedanonatum.
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ApantauuoHHbIe BO3MO)XHOCTU CepAe‘-IHO-COC)’AMCTOﬁ CUCTEMbI Y A€TeNn
C peBMaTU4eCKUMHU 3aboneBaHUAMM U KOMOpﬁMAHbIMM COCTOAHUAMM

H. C. LeBueHko®?A, A. ®. bormatt2CEF T, A. TonoBKkO*2BCP, M. B. AeMbsAHEHKOB

TY «MHCTUTYT OXpaHbl 3A0POBbA AETEN M NOAPOCTKOB HAMH YKpauHbi», . XapbKoB, 2XapbKOBCKMIA HALMOHAAbHbIN YHUBEPCHUTET

umeHu B. H. KapaswuHa, YkpanHa

A - KOHLENUWS 1 AU3aiiH ceAepoBaHKSs; B — cbop aaHHbIX; C - aHaAM3 1 MHTepnpeTaumns AaHHbIX; D - HanucaHue cTaTbu;
E - peaakTMpoBaHKE CTaTbu; F - OKOHUATEABHOE YTBEPXAEHME CTaTbi

Llenb paboTbl — n3yyeHne yHKLUMOHANBLHOTO COCTOSHUS CEPAEHHO-COCYANCTON CUCTEMBI 1 €€ afanTaLMOHHbIX PeakLuii y
ZeTel ¢ peBMaTnyeckumn 3abonesanusMu (P3) ¢ y4eTom pasBuTrst KOMOPOUAHBIX COCTOSIHUNA.

Matepuans! u metogbl. O6cnenosanu 44 naupenta ¢ P3, 8 13 HUX C CUCTEMHOW KpacHON BONYaHKON, 36 C tOBEHWIbHBIM
vauonatudeckum aptputom. CpeaHumin Bo3pacT uccnegyembix coctasun 13,39 + 0,82 roga. [ins usy4eHust TonepaHTHOCTH K
MUHUMaIbHOM M3NYECKON Harpy3Ke 1 ee BNUSIHWS Ha COCTOsIHME cepaedHo-cocyamcTomn cuctemsl (CCC) y aetert npoogunm
TECT LWeCTUMUHYTHOM xoabbbl (TLLX). [ns oueHkn dyHKumoHanbHomn HanpsikenHocT CCC go n nocne TLWX paccunTbiBanu
nHaekc Anbroeepa, KoathrLMEHT BbIHOCIMBOCTY Mo chopmyne A. KBaaca, nHaekc PoBUHCOHa, KoahhmLMEHT SKOHOMUYHOCTY
KpoBOOOpaLLeHus. [N oUeHKU BNUSIHWUS BEreTaTtMBHON HepBHOWM cuctembl (BHC) Ha nokasatenu gesTenbHOCTW cepaed-
HO-COCYMCTON CUCTEMbI Onpeaensny BereTatuBHbIi nHaekc Kepoo (BUK). B cocTosHuM nokos onpeaensny Takke MHAEKC
(hyHKLMOHATBHBIX UBMEHEHUI CUCTEMbI KPOBOODPALLEHUS, UM afanTaLyoHHbIA noTeHuman (Ar).

Pe3ynktathl. Y nauneHToB ¢ P3 oTMeYeHa CHUXeHHast TONepaHTHOCTb K MUHUMAanbHOW M3NYeCKon Harpy3ke ¢ noBblLLe-
H1eM yHKUMOoHanbHOM HanpsbkeHHocT CCC v akTvBaumen cumnatudeckoro otaena BHC. Mpu aHanmse dyHKUMOHaNbHOM
HanpsbkeHHocTn CCC y geteit ¢ P3 ¢ Hanmnurem KoMopOMAHOi NaTonorim yCTaHoBMEHbI AOCTOBEPHO Bonee BbICOKME 3Have-
Hus Al n nHgekca Anbrosepa, YTo yka3biBaeT Ha POPMMPOBaHWE HapyLLEHMI B cUCTEME KPOBOODpaLLEHUS Ha (hOHe CpbiBa
afanTaumoHHbIx MexaHnamoB CCC. Mokasatens BUK caupetenscTByeT 06 akTuBaumm y HUX cuMnatuyeckoro otaena BHC
1 06 ycuneHnu NpoLeccoB katabonunama, xapakTepHOro Ans HANPsKEHHOTO (YHKLUMOHMPOBAHUS C PAaCXOA0BaHNEM 3Hepre-
TUYeCKUX pe3epBoB opraHuama. [pu oLeHKe faHHbIX NokasaTtenei y geten 6e3 KoMopbuaHbIX COCTOSHMI OTpULATENbHOE
3HauveHne BUK yka3biBaeT Ha akTMBaLmio napacumnatnyeckoro otaena BHC, uto caupetenscTByeT o 6onee GrnaronprusiTHoM,
aHabonnyeckom BapuaHTe casura 1 bornee SKOHOMHOM pexnMe (YHKLMOHUPOBAHMS CUCTEM OpraHu3ma.

BbiBoabl. Y geteit ¢ P3 0TMEYEHO CHIKEHIE TONEPAHTHOCTU K MUHMMATBbHOM (OU3MYECKON Harpy3Ke B TECTE LLECTUMUHYTHO
x0ab6bl, 0 YeM cBUAETENLCTBYET NpoLeHT npupocTta YCC 1 npoaeHHoe paccTosiHue. Takke yCTaHOBNeHa HanpshkeHHOCTb
B AesATtenbHocT CCC 1 CHIMKeHNe ee yHKLMOHAbHBIX BO3MOXHOCTE, YTO NOATBEPX/AAETCH AOCTOBEPHBLIM MOBbILLIEHNEM
nHoekca PobuHcoHa, Anbroeepa v KoacduumeHTa BLIHOCIIMBOCTM Kak [0 npoBeaeHus TLUX, Tak u nocne Hero. Y geten ¢
P3 v Hannyrem komopBuaHoi natornorum ycTaHoBneHbl 6onee BbICOKME 3HaYeHWs adanTaLnoHHOMO NoTeHumuana, Haekca
Anbrosepa 1 BeretaTMBHOro uHaexca Kepao, Yto CBUAETENCTBYET 0 (hOPMUPOBAHIW HAPYLLEHWIA B CUCTEME KpoBOOBpaLLEeHNs
Ha (hoHe CpbiBa ee afanTaLMOHHbIX BO3MOXHOCTEN.

ApanTauiiHi MOXXAMBOCTI CepLeBO-CYAUHHOI CUCTEMM B AiTeH i3 peBMaTUUHUMMU
3aXBOPIOBAHHAMM Ta KOMOP6IAHUMM cTaHaAMK

H. C. WWeBueHko, A. ®. bormar, T. O. lonoBko, M. B. AeM’AHEHKO

MeTta po60TH — BUBYEHHS (DYHKLIOHANBHOMO CTaHy CepLeBO-CYANHHOT CUCTEMU Ta ii aganTauiiHuX peakuin y fitei i3 pes-
MaTUYHUMI 3aXBOPLOBaHHAMM (P3), BpaxoBytoun po3BUTOK KOMOPOIAHMX CTaHiIB.

MaTtepianu Ta metoau. O6cTexmnmn 44 nauieHtn 3 P3: 8 xBopux Ha CUCTEMHWIA YEPBOHMIA BOBYaK, 36 — Ha tOBEHIMNbHUIA
inionatuyHui apTput. CepepHin Bik o6cTexeHnx — 13,39 + 0,82 poky. [1ns BUBYEHHS TONEPAHTHOCTI A0 MiHiManbHoro di-
31YHOrO HABAHTAXEHHSA Ta ii BNMBY Ha CTaH cepLeBo-cyanHHoi cuctemu (CCC) y aiten BUKOHANM TECT WeCTUXBUMNHHOT
xoapbu (TLLUX). Ons ouiHoBaHHS yHKUioHanbHOI HanpyxeHocTi CCC po i nicns TLWX pospaxysanu iHaekc Anbroeepa,
koediuieHT BUTpUBanocTi 3a hopmynoto A. KBaaca, iHaekc PobiHcoHa, koedilieHT ekoHOMIYHOCTI KpoBOOGIry. [ins ouiHio-
BaHHS BNMMBY BeretatnBHoOi HepBoBoi cuctemn (BHC) Ha nokasHUKM fisinbHOCTI CepLEeBO-CYANHHOI CUCTEMM BU3HAYanu
BeretatvBHui iHaekc Keppo (BIK). Y cTaHi cnokoto BU3HaYunM iHOEKC yHKLiOHANbHUX 3MiH cuctemu kpoBoobiry, abo
apanTauiiHuii noteHuian (Ar).

Pe3yniraTu. Y nauienTis i3 P3 BU3HaUMNmM 3HWKXEHY TONEPaHTHICTb 0 MiHIManbHOTO (hisNiHOr0 HaBaHTAXXEHHS 3 NiABULLEHHAM
dyHKuioHanbHoi HanpyxeHocTi CCC Ta akTuBauieto cumnatnyHoro Bigainy BHC. AHaniytoun dyHKLioOHanbHy HanpyXeHicTb
CCCyy piteit i3 P3 3 HasiBHiCTIO KOMOPOIAHMX CTaHIB, BUSIBIIM BIPOTiAHO BULL 3HAYEHHS afanTawiiHoro NoTeHLiany Ta iHaekcy
AnbroBepa, L0 BKasye Ha (hopMyBaHHs! MOPYLLEHb Y CUCTEMI KPOBOOGIry Ha TNi 3puBYy aganTauinHux mexaniamis CCC. Mo-
ka3Huk BIK cBigunTb Npo akTuBaLito y H1x cumnatuyHoro Bigainy BHC i npo nocvneHHs npouecis kataboniamy, xapakTepHoro
ANS HaNpY>XeHOoro OyHKLOHyBaHHS 3 BUTPa4YaHHAM EHEPreTUYHNX pe3epBiB opraHiamy. i Yac OUiHIOBaHHS LMX NOKa3HWKIB Y
Liteit 6e3 komopBiaHUX cTaHiB HeraTuBHe 3HaveHHs BIK Bkasye Ha akTvBaLito napacumnatuyHoro Bigainy BHC, wo ceigunts
NpO CNPUATAMBILLMIA, aHABOMIYHWIA BapiaHT 3MiH Ta EKOHOMHILLMIA PEXUM (PYHKLIOHYBAHHSI CUCTEM OpraHi3my.
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BucHoBku. Y fitet i3 P3 BCTAHOBWMM 3HWXXEHHS TONEPaHTHOCTI 40 MiHIManbHOro (isnyHoro HaBaHTaxeHHs B TLLX, npo wo
CBiA4NTb BiACOTOK 36inbLueHHa YCC i BiacTaHb, Ky MPOMLLAM Mif Yac TECTYBaHHS. TakoX BUSBUMW HANPYXEHICTb Y AiAnbHOCTI
CEepLEBO-CYANHHOI CUCTEMU, 3HIKEHHS ii (PYHKLIOHANBbHUX MOXIMBOCTEN, LU0 NiATBEPAKYETHCA BIPOriAHUM MiABULLEHHSAM
iHoekcy PobiHcoHa, AnbroBepa Ta koegillieHTa BUTPMBANoCTi sik Ao npoeaeHHst TLWX, Tak i nicnst Hboro. Y gitei i3 P3 i Ha-
SIBHICTIO KOMOPOIAHMX CTaHIB BCTAHOBUN BULLI 3HAYEHHS aAanTauiHOro NoTeHujiany, iHaekcy AnbroBepa i BEreTaTMBHOTO
iHoekcy Keppo, Lo CBig4NTb Npo hopMyBaHHs MOPYLUEHb Y CUCTEMI KPOBOOBIry Ha TNi 3pMBY ii adanTauiHUX MOXIIMBOCTEN.

Adaptive capacity of the cardiovascular system in children with rheumatic diseases
and comorbid conditions

Purpose: to study the functional state of the cardiovascular system and its adaptive reactions in children with rheumatic
diseases, taking into account the development of comorbid conditions.

Materials and methods. 44 patients with RD were examined, 8 of them with systemic lupus erythematosus, 36 with juvenile
idiopathic arthritis. The average age of the children was 13.39 + 0.82 years. To study tolerance to the minimum physical activity
and its influence on the state of the CVS in children, a six-minute walk test (SMWT) was conducted. To assess the functional
intensity of the CVS, the following indices were calculated before and after the SMWT: Allgower index, endurance coefficient
according to Kvas formula, Robinson index, coefficient of circulatory efficiency. To assess the influence of the vegetative ner-
vous system (VNS) on the CVS activity, Kerdo vegetative index (KVI) was determined. At rest, the functional changes index
(FCI) of the circulatory system, or the adaptation potential (AP), was also determined.

Results. In patients with RD, there is a reduced tolerance to minimal physical activity with an increase in the functional tension
of the cardiovascular system and activation of the sympathetic division of the autonomic nervous system. When analyzing
the functional stress of the cardiovascular system in children with RD and the presence of comorbid pathology, significantly
higher values of the adaptation potential and Allgower index were revealed, which indicates the formation of disturbances in
the circulatory system against the background of the breakdown of the adaptation mechanisms of the cardiovascular system.
The KVI indicates activation of the sympathetic part of the autonomic nervous system in them and an increase in the catab-
olism processes characteristic for intense functioning with the expenditure of the body’s energy reserves. When evaluating
these indicators in children without comorbid conditions, the negative KVI value indicates activation of the parasympathetic
division of the VNS, which indicates a more favorable, anabolic variant of the shift and more economical mode of functioning
of the body systems.

Conclusions. Children with RD showed a decrease in tolerance to the minimum physical load in the SMWT, as evidenced
by the percentage increase in heart rate and the distance traveled. Tension in the cardiovascular system’s work and a
decrease in its functional capabilities were also revealed, as evidenced by a significant increase in the Robinson index,
Aligower index and the endurance coefficient both before and after the SMWT. In children with RD and the presence of co-
morbid pathology, higher values of adaptation potential, Allgover index and Kerdo vegetative index were established, which
indicates the formation of disturbances in the circulatory system against the background of the breakdown of its adaptive
capabilities.

Mo faHHLIM MMPOBOW MEAMLIMHCKON CTaTUCTUKK, 3@ NO-
cnegHue 25-30 net ogHa M3 OCHOBHbIX MPUYMH CMEPTH
GonbHbIX peBMaTouaHbiM aptputom (PA) — passutue
cepaeyHo-cocyamcTon natonorum [4,9].

[lokasaHo, 4To Mpu peBMaTMYeckx 3aboneBaHusx
(P3) BcneacTteue kackaga VMMYHOBOCMANUTENbHbBIX
peakLmin NPOMCXOQMUT PasBUTHE CUCTEMHOTO NOPaXKEHUS
3HOOTENWs COCyAO0B, YTO ABMAETCS NPUYMHON NOBPEXae-
HUS Pa3nNYHbIX OPraHoB ¥ PasBUTWSI MeTaboNMMYECcKNX
Hapywexwi [1,5].

®yHKLMOHaNbHas HaNPSKEHHOCTb CEPAEYHO-COCYau-
crou cuctembl (CCC)—oaHa 13 OCHOBHbIX aAanTaLMOHHbIX
peakuwit opraHuama pebeHka K MEHSIHOLLMMCS YCIOBUSIM
BHELLHeV Cpeabl, POCTY 1 MOMOBOMY Co3peBaHuto. [pobe-
ma koHTponsi peakuuit CCC TpebyeT npumeHeHus ocTyn-
HbIX, MPOCTbIX M MHCPOPMATUBHbIX TECTOB ANS UCKITIOYEHMNS
rMNepanarHoCTUK CepaeqHO-CoCyaMCTbIX 3aboneBaHuin
1 HeoBX0AMMOCTY Ha3HAYEHVS aleKBATHOTO NEYEHMS.

MaTtepuanbl 1 MeTOAbI UICCAEAOBAHUA

O6cnenoBanu 44 naunenta ¢ P3, 8 13 HMX ¢ cuctem-
Homn kpacHomn BonyaHkon (CKB), 36 — ¢ 10BEHWITbHBIM
nanonatnyeckum aptputom (KOWA). Tpynna ¢ CKB
He Obina penpeseHTaTMBHOM ANS CaMOCTOATENbHOMO
aHanu3a, a Takke He oTnmyanace ot rpynnel KOUA no
KIMHWKO-hM3MONOMMYECKUM AaHHBIM, YTO MO3BOMNIIO WX
o6beanHNTL Npy oLieHke pesyntatos. CpeaHuin BospacTt
uccriegyembix coctasun 13,39 + 0,82 roga. o nonoson
npvHagnexHocTy B rpynny Bowwnu 34 (77,3 %) AeBoYku
1 10 (22,7 %) Manb4ukoB. Mpynny KOHTPONS COCTaBUN
32 300poBbIX CBEPCTHMKA, CPEAHMIA BO3PACT KOTOPbIX
cocraenan 15,78 + 0,42 roga; 9 (28,1 %) aeBovek n 23
(71,9 %) manb4uka. BospacTHO-NONOBLIE Pa3nuUymMs Kak
B OCHOBHOW, TaK W B rpymnmne KOHTPOIIS HE YCTaHOBMEHbI.
CpaBHeHWe pesynbTaToB Mexay rpynnamy npoBoaunu
6e3 pasgeneHus no nony.

KrnuHuyeckue amarHosbl yCTaHOBMEHbI B COOTBET-
CTBUU C KPUTEPUSAMM, YKa3aHHBIMM B TaKUX HOPMATUBHbIX
[OKyMeHTax: pekomeHzaunm AmepukaHckor Konnerum
pesmartonoros (ACR) 1997 roaa, npukas MuHuctepcTea
3apaBooxpaHenus YkpauHbl ot 12.10.2006 roga Ne 676

Lleab pa6oTbl

M3yyeHne yHKLMOHaNLHOMO COCTOSHIS CEPAEYHO-COCY-

JMCTON CUCTEMbI M €€ aaanTaLMOHHbIX peakumii y AeTen
C PEBMATMYECKUMM 3a00NEBaHNAMU C YHETOM PasBUTUSA
KOMOPBUAHBIX COCTOAHMIA.
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(Systemic Lupus International Collaborating Clinics
SLICC, 2012) pna aunarHoctukn CKB, npukas MuHu-
cTepcTBa 3apaBooxpaHeHns YkpamHel 22.10.2012 Ne832
«YHUDULMPOBAHHBIN KNMMHUYECKWIA NPOTOKON MEANLIMH-
CKOI MOMOLLM AETAM C IOBEHWUIbHLIM apTpUTOM» Ans
noctaHoBku anarHosa FOUA.

[wnarHoctnka KOMOpPOMOHBLIX COCTOSIHWIA BKMoYana
Harnmyue naTonorMYeckmx N3MEHEHUIN CO CTOPOHbI cep-
[EYHO-COCYANCTON CUCTEMbI, MOYEK, NEYEHU, NErkmx,
KOCTHOW TKaHW, NIMMUOHOTO CMEKTpa KPOBW W CUCTEMbI
Koarynsauv npy AnMTenbHOCT OCHOBHOIO 3aborneBaHus
6onee 1 roga. Yactora kKoMopBUAHBLIX COCTOSIHMIA COCTa-
suna npu CKB 57,9 %, npn FOUA - 60,8 %.

[ns n3y4eHnss ToNepaHTHOCTU K MUHUMArbHON
(hu3anyeckon Harpyske W ee BRUSHWS HA COCTOSIHME
CCCy peteii npoBOANNYM TECT LLECTUMWUHYTHOMN XOAbLObI
(TLWX). TWX npoBoaunu B NepBOW NOMOBUHE [HS B
YCMNOBMSIX KOpPMZOpa CTaLMOHAPHOro oTaenexus. Tect
NPOXOAUN B UHAMBMAYANbHOM MaKCMarbHO ObICTPOM
Temne (mM3beras nosiBNeHUs GoOneBbIX OLYLEHNN,
OZbILUKM, MBILLEYHOW YCTANOCTU UN TSHKECTU B HOTAX,
ronoBOKpYXeHui, cnabocTw), obecneunsatoLLem npo-
XOXAEHWE NaLUUEHTOM MakcUMasibHOW AUCTaHLUM B
TeyeHve 6 MuHyT. MpongeHHyto auctaHumio (6MWD)
n3mepsnu B metpax. OTcnexusanu OMHaMUKy Knu-
HWYECKOro COCTOSIHWSA MauMeHTa UCXOOHO U nocne
npo6kbl, @ Takke PerncTpMpoBanu 4acToTy CepaeYHbIX
cokpatlenui (MYCC) n aptepuansHoe aasnenve (AQ);
MO 3aBEpPLUEHNIO TecTa paccuuTbIBany NPOLEHT npu-
pocta YCC npu MUHUManNbLHON M3NYECKON Harpyske
(% npupocta YCC). YCC noacumnTLIBANM B NONOXEHUN
cuas B TeveHun 15 cekyHz ¢ UCMonb30BaHUEM CEKYH-
gomepa. ALl Takke U3MEpSNM B NONOXEHUN CUAS Ha
IeBON BEpPXHeW KOHeYHocTn no metoay KopoTkosa
¢ ucnonb3oBaHnem annapata Microlife BP2B10. Uc-
XOfHblE U3MEPEHNS MPOBOANIIN MOCIIE TPEXMUHYTHOTO
OTAbIXa NaumeHTa B nonoxeHun cugs. Mocne npobebl
noacyet YCC n namepenne Al npoBoaunm Ha nepson
BOCCTaHOBUTENbHON MUHyTe [8,12].

0nsa oueHkn yHKLUMOHANBHON HaNpsKEHHOCTU
CcepaeyHo-cocyancTon cuctembl 4o u nocne TLUX
paccunTbiBanu cnegytolime BereTaTuBHble UHAEKCHI:
nHaekc Anbrosepa, Koa(MULMEHT BbIHOCIIMBOCTM MO
¢opmyne A. Ksaaca, nHgekc PobuHcoHa (Mnu fBoiiHoe
npou3sefeHne), koaPMULMEHT SKOHOMUYHOCTU KPOBO-
obpaluerus [7,14].

WHpeke Anbroeepa (MA) paccunTeiBanm no copmy-
ne: WA = 4YCC / CA[l, rae YCC - yacToTa cepaeyHbIX
CcoKpalleHui (KonnyecTBO yaapoB 3a MuHyTy), CALl —
CHUCTONMYeCKoe apTepuansHoe AaerneHne (MM pT. CT.).
OH sBnsieTcs rMaBHbIM NPOrHOCTUYECKVM MOKa3aTenem
KpoBOOOpaLLEeHus 1 B Hopme paBeH 0,5-0,7. YBenuyeHue
3TOr0 3HaYEHMs1 ykasblBaeT Ha BO3HMKHOBEHME Aecmumta
KPOBOCHaOXEHNS 3a CHET CHUXEHWS CUCTONMMUYECKOTO
Bblbpoca.

KoacbcomupmeHT BbiHocnmeocTH (KB) paccumnTbianm
no ¢opmyne A. Keaaca: KB = UCC / CAL] — OAL, roe
YCC - vyacTtota cepaeyHbIX COKpaLleHuii (KonnyecTBo
yoapoB 3a MuHyTy), CALl — cuctonunyeckoe aptepu-
anbHoe Jaenexve (MM pr. ct.), JA[ — anactonmyeckoe
apTepvanbHoe AaBneHve (MM pT. CT.). YBenuyeHue
3TOr0 nokasaTensi CBUAETeNbCTBYET 06 ocrnabneHuu,
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CHWXeHUe — 00 yBenuueHUn hyHKLMOHAMbHBLIX BO3MOX-
Hocten CCC.

[BonHoe npownsseaeHue (A1) onpeaensnm no popmy-
ne: AM=4CC x CAL/100, rae YCC —yactoTta cepaeyHbIx
COKpaLleHnn (KonnyecTso yaapos 3a MuHyty), CALl —
CHUCTONMYECKoe apTepuarnbHoe AaerneHne (MM pr. CT.).
Yem Bonblue 3TOT nokasatens, Tem Gonbluyto paboTy
NPOU3BOANT CepaeyHas MbllULa.

KoadhdpmupmeHT aKOHOMUYHOCTU KpoBoobpaLLeHus
(KOK) onpepensanu no dopmyne: K3K = (CAQ — OAL)
x YCC, rge YCC — vacTtoTa cepaeyHbIX COKpaLLeHnN
(konm4yecTBo yaapos 3a MuHyTY), CALl — cuctonnyeckoe
apTepuanbHoe fasneHue (Mm pt. ct.), QAL — gnacto-
nnyeckoe aptepuanbHoe gaenexune (Mm pr. CT.). OH
XapaKTepuayeT 3aTpartbl OpraHu3Ma Ha nepenBuxeHve
kpoBw B cocyancTom pycne. B Hopme KK = 2600. Mpu
noBbILLEHNN yHKUMOHMpoBaHUs CCC faHHbIN nokasa-
Tenb yBenuunBaeTcs [2].

[ns oLeHKu BNUSIHWS BEreTaTyBHOWM HEPBHOW cUCTe-
mbl (BHC) Ha nokasatenu pestensHoctn CCC onpepens-
nv BereTatuBHbIN nHAeke Kepao (BUK), ocHoBaHHbIN Ha
COMOCTaBINEHUN BENWYMH ANACTONNYECKOro apTepuarnb-
Horo aasnexns (JAM) v 4acToTbl cepaeyHbIX COKpaLLEHUIA
(4CC). 30T MHAEKC paccunTbIBaNK No opmyne:

BWK = (1-0AL/YCC) x 100, rae AAL — anacTonu-
yeckoe fasneHue (MM pr. cT.), YCC —vacTtoTa cepaeyHbIx
COKpALLEHUI (KONMYecTBO yaapoBs 3a 1 MUHYTY).

Mpu BereTaTUBHOM paBHOBECUW B perynsauuu
ceppeyHo-cocyauctoin cuctembl BUK ctpemutces k 0.
3Hayenns BUK ¢ nonoxwTensbHbIM 3HAaKOM rOBOPUT
06 ycuneHun npoLeccoB katabonuama, xapakTepHoOro
ANS HanpsXKeHHOro (OYHKLUVMOHWPOBaHKSA C pacxopo-
BaHWeM 3HepreTuyecknx pesepsoB opranuama. BUK
C OoTpuLaTenbHLIM 3HaKOM CBMAETENLCTBYET O Bornee
6naronpuaTHoM, aHabonmyeckom BapuaHTe casura u
60nee 3KOHOMHOM pexuMe PYHKLIMOHMPOBAHUS CUCTEM
opraHuama [3,10].

B cocTtosHuM nokost onpenensny UHAEKC yHKLmo-
HarnbHbIX 3MeHeHnn (MPU) cuctembl kpoBoobpaLLeHNs,
Unn aganTaumoHHbIN noteHuman (Al). Al paccuuTbiBatoT
6e3 NpoBefeHNs Harpy304HbIX TECTOB, OH NO3BOMNSET Aa-
BaTb NPeABapUTENbLHYHO KONMYECTBEHHYHO OLIEHKY YPOBHS
300poBbs 06cnedyembix. AT cucteMsl KpoBooGpaLLeHNs
onpeaensnu no opmyne:

AM=0,011 x4YCC + 0,014 x CAl + 0,008 x
x OAL + 0,009 x MT - 0,009 x P + 0,014 x B-0,27,

rae YCC: yacToTta cepagyHbIX COKPaLLEHW B OTHO-
CUTENBHOM NOKOE (KONMMYeCTBO yAapoB 3a 1 MUHYTY);

CAL: cucTonunyeckoe aptepuarnbHoe AaBreHne (MM
pT. CT.);

OAL: anactonuyeckoe aptepuanbHoe OaBneHue
(MM pT. cT.);

MT: macca Tena (kr);

P: pocT (cm);

B: Bo3pacT (ner).

Ero pesynbraTbl oLeHWBaNK Tak: MEHee UK paBHO
2,10 - ypoenetBoputenbHasa agantauus, 2,11-3,20 —
HanpshkeHne mexaHuamoB agantauum, 3,21-4,30 — He-
yOOBMeTBOpuTEnbHas aganTtauusi, 6onee 4,31 — cpbiB
mexaHu3MoB agantaumu (no P. M. Baesckomy, 1979) [2].
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CraTuctnyeckyto 06paboTky nonyyeHHbIX JaHHbIX
NPOBOAUMH C MOMOLLbI NakeTa NPUKMNaaHbIX NPorpaMm
SPSS17 (nuueH3nsa 4a180844250981ae3dae-s/
nSPSS17) Ha IBM PC/Pentium-4. Ha nepsom atane
paccuMTbIBani CpeaHIo apuMeETUYECKYIO BENMYMHY
U CTaHOapTHYK K Hel owubky Ans BCex nokasaTe-
nen. PacxoxaeHus Mexay CpefHWMK B Cryyae Hop-
ManbHOro pacnpefeneHus nokasatenei oLeHuBanu
napameTpuyeckummn (kputepun t CTblogeHTa, yrno-
BOro npeobpasoBaHus duwepa), a npu OTCYTCTBUM
HOpMarnbHOro pacnpeseneHns HenapameTpu4eckuMm
(BunkokcoHa, MaHHa—YuTHM) MeTOogaMu MaTemaTunye-
CKOW CTAaTUCTUKK. [INs yCTAaHOBMNEHUS KOPPENALMOHHbIX
B3aMMOCBSI3EN MEXAY NoKasaTensiMu paccyuThiBanu
KO3(P(PMLIMEHT NapHON KOPPENALMM U PAHTOBOW KOp-
pensuum.

PesyAbtaTthl

Mepen nposenexviem TLWX y 10 nauueHToB (22,7 %)
OCHOBHOW rpynnbl Bblnu xanobbl Ha ronoBHy 6onb
(2,30 %), 60nb B cycraBax (20,45 %) v ux coyetaHue
(2,30 %). Ho BCe oHM cornacunmcs Ha npoBeaeHie TecTa,
TOMNBKO OAWH OCTAHOBUIICS Ha MATON MUHYTE NPOBELEHNS
TecTa u3-3a yCUnuBLLEeNCs CycTaBHoi 6onm, ocTarnbHble
(97,7 %) npownu TeCT B NOMHOM 00beme.

Mpu cpaBHeHun yposHet YCC n ALl y aeTen ocHoB-
HOW rpynnbl ¥ YLl KOHTPOMS 4O NPOBEAEHUS TecTa
1 nocne 0TMEYEHOo, YTO y naumneHToB ¢ P3 gocToBepHO
BbILLIE MoKa3aTenu kak ucxogHon YCC, Tak v nocne Te-
CTa, coveTaroLmecs ¢ 6onee Bbicokumm Lmcpamu OALL
Mpw atom npoueHT npupocta YCC 1 npoiigeHHoe pac-
crosiHve (6MWD) y nauneHToB OCHOBHOM rpynmbl Gbinm
[IOCTOBEPHO HVDKE, YeM Yy [eTel U3 rpynmnbl KOHTPONS
(mabn. 1).

Mpn nccnepoBaHny OYHKLMOHATBHON HanpsxeH-
HocTn CCC y peteit ¢ P3 yCcTaHOBMNEHO [OCTOBEPHOE
NoBbILLEHME NokasaTeneil nHaekca PobrUHCOHa, MHaekca
Anbroeepa 1 koaduLmeHTa BbIHOCIIMBOCTM KaK A0 Mpo-
BegeHus TLUX, Tak 1 nocne Hero, a Takke NoBbILLEHVE
k03thhULIMEHTa IKOHOMUYHOCTY KPOBOODpaLLEHUS! [0
npoBeaeHusi Tecta (mabn. 2).

INpu oLieHKe aganTaLMOHHOO NOTEHLMANA OTMEYEHO
[0CTOBEPHOE €ro NOBbILLIEHWE Y A€TEN OCHOBHOW rpynbi
3a CYET OTHETNMBOW aKTVBaLMM CUMNATUYECKOro OTAenNa
BHC ¢ ycunenuem npoueccoB katabonuama. O6 atom
CBWIETENLCTBYET 3HAYMTENBHOE MOBLILLEHVE BEreTaTvB-
Horo uHaekca Keppo, moaTteepxaatoLlee HanpsikeHne
yHKUMOHMpoBaHMs BHC co 3HauuTenbHbIM pacxopo-
BaHVeM 3HEPreTNYeCcKVX pe3epBoB opraHmama (mabr. 2).

Ha BTOpOM 3Tane nawuueHToB OCHOBHOW rpynMbl Mo-
JEenunu Ha ABe NOArpynmbl: C HaMMYMeM KOMOPOUAHbIX
coctosHwii (I noarpynna) — 26 naumeHToB, 6e3 komopoua-
HbIx cocTosiHui (Il nogrpynna)— 18 geteir. Mo Bospacty u
nony rpynmbl He OTNMYaNMCh: CPEQHUIA BO3PACT B NEPBO
noarpynne coctasun 12,61 + 0,67 roga (4 mansuvka
(15,4 %) n 22 peBouku (84,6 %)), BO BTOpOI noarpynne
cpenHwii BospacT paeeH 12,11 + 0,92 roga (6 manb4mkoB
(33,3 %) v 12 peBovek (66,7 %)).

IMpwv aHanmse xanob y ogHoro pebeHka u3 | nogrpyn-
Mbl OTMEYeHa ronosHas bonb, a 'y 7 — cyctaBHas 6onb
nepen npoeegeHviem TLLUX. Bo Il nogrpynne 3 nauueHTa

ISSN 2306-8027  http://pat.zsmu.edu.ua

xanosanucb Ha 6onb B cyctasax. Mocne TLLUX B | nog-
rpynne y ABOMX MOsSIBUNAch OfbIllKa, Y OQHOM0 — 605b B
cycrasax. Bo Il nogrpynne y ogHoro naumeHTa nosiBunmcs
*anobbl Ha yCTanocTb Nocre Xoab0bl.

WexopHbiii ypoeHb YCC y peteit Il nogrpynnel Obin
[IOCTOBEPHO HKeE, YeM Yy feTen | nogrpynnbl. PaccTos-
HVe, NPONAEHHOe NauueHTamu, kak u npupoct YCC Ha
¢hoHe hr3nyecKolt Harpy3Kk1 JOCTOBEPHO HE OTNMYANMCh
Mo BblgeneHHsIM nogrpynnam (mabn. 3).

Mpu aHanuse yHKUMOHANBbHOW HaNPSHKEHHOCTU
CCCyy perteti ¢ P3 ¢ Hannunem koMop6raHom natonorum
YCTaHOBIEHbI JOCTOBEPHO GOnee BbICOKME 3HAYEHUs
afjanTaumMoHHOro NoTeHumMana u uigekca Anbrosepa
(mabn. 3).

Mokasatenb BUK cBupetenbcTByeT 06 akTvBaumm
Y HMX CUMMNATMYeCcKOro OTAena BeretatyBHON HEPBHOM
cucTembl 1 06 ycuneHum npoLeccoB Katabonmsama.

IMpu oLEeHKe 3TWX nokasaTteneii y aetei 6e3 komop-
OUAHBbIX COCTOSIHUI OTpuuaTtensHoe 3HadeHne BUK
yKasblBaET Ha akT1BaLWIO NapacMMnaTYecKoro oTaena
BHC v 6onee bnaronpusitHom, aHabonnyeckom BapuaHTe
caswvra (mabn. 3).

Mpn npoBefeHNn KOpPensiLMOHHOIo aHanuaa
y AeTe 13 rpynnbl KOHTPOSS yCTaHOBIEHa npsiMas
KOppEensLUMOHHas 3aBUCUMOCTb MEXOY YPOBHEM Mpu-
pocta YCC v pasHuuen mexay nokasarensamu nHaekca
Anbroeepa fo TLX u nocne Hero (r = 0,7; p < 0,001),
Mexay nokasatensmu koauLmMeHTa BbIHOCIIMBOCTU
(r=0,6; p <0,001), nokazarenamu nHaekca PobuHcoHa
(r=0,7; p<0,001) n KOahprLMEHTa IKOHOMUYHOCTM
kpoBoobpalueHus (r = 0,4; p < 0,05). Takke ycTaHOB-
neHa npsiMasi KoppensiuMoHHas 3aBUCUMOCTb Mexay
nokasaTensiMu NpPOMAEHHOTO0 PACCTOSIHWUS U UHOEKCOM
PobuHcoHa (r = 0,4; p < 0,05) n ero pastuuen go TLX
n nocne (r = 0,4; p < 0,05), a TakKke pasHULEN MEXTY
nokasarensimMn koaduuyeHTa 3KOHOMUYHOCTH KPOBO-
obpatuenus (r = 0,4; p < 0,05).

B otnnuve ot Hux, y aeten ¢ P3 (no rpynne B Lienom)
Mexay nokasaTensiMu NpONAEHHOTO PACCTOSHNS M NoKa-
3atensmu yHkunoHmposaHus CCC koppensiLMoHHble
B3aIMOCBSI3M HE YCTAHOBIIEHbI, HO NPK 3TOM MEXay
ypoBHeM npupocta YCC u nokasarenem uHaekca Po-
6uHcoHa nocne TLX ycTtaHoBneHa npsimas koppensum-
OHHas 3aBucumocTb (r = 0,4; p < 0,05), a Takke npsmas
KOppensaLMoHHas cBa3b Mexay ypoBHeM npupocta YCC
1 nokasatensmm naaekca Ansrosepa (r=0,8; p <0,001),
nokasarensimMu koadduumneHTa BeiHocnmeocTty (r = 0,5;
p < 0,001) n nHgekca PobuHcoHa (r = 0,8; p < 0,001), a
Takke nokasarensmm KoapuuneHTa 3KOHOMUYHOCTH
kpoBoobpalleHus (r = 0,6; p < 0,05).

Mpu aTOM y Aeten 6e3 KOMOPOUAHBIX COCTOSIHUM
npsiMasi KoppensiLMoHHast 3aBUCUMOCTb YCTaHOBMeEHa
mexay npupoctom YCC nocne TLLUX n pasnuuen nHoek-
ca Anbrosepa (r = 0,7; p < 0,05), nHgekca PobuHcoHa
(r=20,7; p <0,001) n ko3thPULMEHTA IKOHOMUYHOCTU
kpoBoobpaLueHust (r = 0,8; p < 0,05).

Y neteii ¢ KOMOPOUAHLIMU COCTOSHUSIMU OTMEYEHI
HECKONMbKO Apyrue KOppensiuMoHHblE B3aMOCBS3M.
Tak, ycTaHOBIEHa npsiMasi KOppensLMoHHas 3aBuUcK-
mocTb Mexay npupoctom YCC nocne TLUX n pasHuuen
mexay nokasatensmu uxgekca Anbrosepa (r = 0,8;
p < 0,001), koachduumeHTom BbliHOCAMBOCTM (r = 0,6;
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Ta6nuua 1. Mokasatenu TecTa 6-MUHYTHOM XoabObI Y AETEN C peBMaTUYECKMMI 3200MEBaHUSIMU B CPABHEHMM C rpynnoi koHTpons (M £ m)

OcHoBHas rpynna, n = 44 Fpynna koHTpons, n = 32
o TecTa Mocne Tecta o Tecta Mocne TecTa

MokasaTenb,
€ANHULLI 3MepeHus

YCC, ya/mun 85,91+ 1,61*** 111,28 + 2,03*** 73,50 +2,14 99,44 +2,28
CAL, MM prT. CT. 112,26 + 2,29 116,67 + 2,42 110,59 + 2,61 114,5 + 2,93
OAL, MM pT. CT. 69,79 + 1,74 69,49 + 1,89* 66,19 + 1,43 64,63 + 1,45
% npupocTa YCC 29,65 + 2,33* 37,46 £ 3,99
6MWD, m 492,12 + 11,78* 519,03 + 8,84

*%%:p <0,001; *: p < 0,05 npu cpaBHEHNN C aHANOMVNYHBIMM NMOKa3aTeNsMM rpymnMbl KOHTPONS.

Tabnuua 2. Mokasatenu (*)yHKLI,MOHMpOBaHMﬂ Cep,CleLIHO-COCWZlVICTOVI CUCTEMbI Y [eTen ¢ peBMaTnyeckuMu 3abonesaHusmMu B CpaBHEHUU C rpynnon

koHTpons (M + m)
OcHoBHas rpynna, n = 44 Ipynna koHTpons, n = 32

Mokaszatennb

WHpexc Anbrosepa 0,78 £ 0,02* 0,97 + 0,03* 0,68 + 0,02 0,88+ 0,03
KoadhdnumeHT BIHOCIMBOCTH 2,16 £ 0,08*** 2,46 £ 0,08* 1,78 £ 1,11 2,17 +£0,12
MHpekc PobuHcoHa 96, 20 + 2,47*** 130,02 + 3,83*** 81,40 + 3,19 114,28 + 4,64
KoadpdnumeHT aKOHOMUYHOCTY KpoBOOGpALLEHNS 3655,58 + 136,66* 5259,56 + 187,69 3286 +£217,78 5016,88 + 380,38
WHpeke Kepoo +17,17 £2,76* -7,19 £ 3,92

ALanTauMoHHbIN NOTEHUMan 10,16 + 0,30*** 4,63+0,14

*%%:p <0,001; *: p < 0,05 Npn cpaBHEHUM C aHANOTMYHBIMU NOKA3aTENAMU rPYNMbl KOHTPONS.

Tabnuua 3. MNokasatenu TecTa 6-MUHYTHOM xoAbObI Y A€TeN C peBMaTuyeckuMi 3aboneBaHnsamMm ¢ KOMOPOUAHBIMU COCTOSHMUAMM 1 Be3 Hux (M £ m)

Be3 koMop6GMAHBIX COCTOAHMIA, N = 18 C KOMOPGMAHBLIMU COCTOSIHMAIMU, h = 26

Mokasatennb

YCC, ya/MuH 81,33+2,24 108,78 + 3,72 89,31+ 1,97* 114,42 + 2,55
CA[, MM pT.CT. 113,78 £4,03 119,28 £ 4,16 111,50 £ 2,63 115,39 £ 2,84
OAL, mm pr.cT. 72,22 + 3,26 71,83 £ 3,56 68,50 + 1,82 68,27 + 1,98
% npupocTa YCC 32,80 + 3,62 28,49 + 3,11
6MWD, m 487,39 + 19,80 494,71 + 14,17
WHpekc Anbrosepa 0,73 £ 0,04 0,81 £0,03* 0,93 £ 0,05 1,01 £0,03
KoadpdnumeHT BoiHOCIMBOCTM 2,00+0,09 2,34+0,10 2,15+ 0,09 2,52+0,10
MHpeke PobuHcoHa 92,38 + 3,97 99,39 + 3,01 129,83 + 6,51 132,54 £ 5,16
KoaduLmeHT 3KOHOMUYHOCTU KpoBOOGpaLLEHUS 3372,22 + 139,23 3852,69 + 197,45 5178,44 + 274,27 5398,04 + 261,86
WHpexe Keppo (BUK) -9,97 + 4,57 +21,99 + 3,04*

AnanTaumoHHbIN NoTeHuuan 2,01 +£0,09 9,82 +0,30***

*%%:p < 0,001; *: p < 0,05 Npu CpaBHEHWM NALMEHTOB 6€3 KOMOPBUAHBIX COCTOSIHWIA C aHANOrMYHBIMM NokasaTensiMy NaUneHToB ¢ KOMOPGUAHLIMU COCTOSHUSIMU.

p < 0,05) n nokasarensimu nHaekca PobuHcoHa (r = 0,7;
p <0,001).

06¢cyxaeHue

Y nauueHToB ¢ P3 kapanoBackynspHble 3aboneBaHuns —
MaMpyoLLas MpUYnHa CMEPTM, MPU 3TOM CMEPTHOCTb
OT CepAeYHO-CcocyancTbix 3abonesaHuin Ha 50 % BoiLLe,
4yem cpeam Hacenenms B Lenom [15].

M3BecTHO, 4To CCC y 3TUX NaLMEeHTOB BOBINEKaETCA
B NaTOSIOrMYeCKUin NPOLEecC BCMEACTBNE CUCTEMHOTO
BOCManeHusi, NPUBOASLLETO K COCYAUCTOMY BOCMANEHMIO.
HapylweHune 6anaHca mexgy npo- 1 NpoTWBOBOCNANy-
TenbHbIMK hakTopamm NPUBOANT K (POPMMUPOBAHUIO 3H-
[oTenuarnbHo ANChYHKLMM C MOCTeayOLLUM pa3BUTIEM
cepreYHO-CocyanCTbIX 3a60NeBaHMI 1 UX OCTIOKHEHNIA.
OpnHako [onroCcpoyHBbIA PUCK CEpAEYHO-COCYANCTBIX 3a-
6oneBaHuii y naumeHToB ¢ P3 He SICEH 1 YETKIX YKasaHMI
Mo ero oLeHke HeT [13,16].

HauanbHble atanbl BoeneyeHnst CCC y nauneHToB
¢ P3 He conpoBoXaatoTcs KMMHUYECKN 3HAYMMBIMU 13-
MeHeHUsIMK. Tem He MeHee, U3MEHEHMNS PEOTOMNYECKIX

Pathologia. Volume 16. No. 1, January — April 2019

CBOVICTB KPOBU, €€ KOMMOHEHTOB, MPUCTEHOYHOIO TOKA,
TOKCMY€ECKOe BIMSIHWE NPOBOAVMON TEpani MOXET ObITb
MPYYMHOW HapyLUeHWs1 PYHKLIMOHANBHON CMocoBHOCTU
MUOKapAa, BCEACTBWE Yero pasBMBaeTCs CyOKnmHuYe-
CKasi cepfevHasl He[oCTaTo4MHOCTh [16].

Kak n3BecTHO, OHOWN 13 NEPBbIX CUCTEM HENPOTYMO-
panbHOW perynsauum akTMBUPYeTCs cumnatoagpeHaro-
Basi CMCTEMA, BCIE[CTBME YEro OTMEYaETCs TaxKapams.
[pocTon 1 WMPOKOAOCTYMHBLIN METOA, UCCREefOBaHUS
COCTOSIHUSA BEretaTMBHON HEPBHOW CUCTEMbI — UHAEKC
Keppo, KoTopbin Npu ee paBHOBecun cTpemutcst Kk 0.
Mpwn akTmBauum cumnatudeckoro otaena BHC ator
nokasatenb NpUobpeTaeT NONOXMTENBHOE 3HaYeHne U
yKasblBaeT Ha HanpsbkeHue yHkunoHuposaHus CCC ¢
pacxodoBaHVEM SHEPreTUHECKUX PE3EPBOB OpraH13ma.
B HayyHOW nuTteparype onucaHo NpUMEHeH1e MHAeKca
Kepzo y nauveHTOB C OpTONEAMYECKON NaTonoruen, ¢
natonornen XKT [6,7]. Y aTWX naLMeHTOB UHAEKC UMeeT
MOMNOXWUTENbHOE 3HAYEHWe, YTO CBUAETENLCTBYET 06
akTvBaLum cumnatuyeckoro otaena BHC.

OnHO 13 paHHWX NPOSIBNEHNI CEpOEYHON HeJocTa-
TOYHOCTW Ha AOKMWHUYECKOM 3Tarne — CHWKEHWe Tone-
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PaHTHOCTW OpraHWama K MUHUManbHbIM OU3NYECKM
Harpyskam u HanpspkeHHocTb CCC ¢ HapylieHvem ee
afanTaLyOHHbIX BO3MOXHOCTEN.

B HacTosiLLee BpeMs Anst M3y4YeHUst ToNepaHTHOCTM
opraHmaMa K M3nNYecKM Harpyskam LUMPOKO MCMONb-
3yeTcst TeCT LWECTUMUHYTHOW xoabbbl. OH Halwen npu-
MEHeHWE KaK Yy 300POBbIX J0AEN, Tak 1 Y MaLMeHTOB C
pasnu4HbIMK CEPAEYHO-COCYANCTEIMM 3a60MeBaHNAMM.
Y GonbHbIX C KapauanbHON Natonorven B pesynsrare
CHWXeHNS (DYHKLIMOHamNbHOW cnocobHOCT Muokapaa
0TMEYaeTCsl yMeHbLUIEHME NPOAEHHOTO PacCTOsHUS Ha
¢hoHe BbipaxeHHo Taxvkapaum [8,11].

[1ns oueHKM doyHKLMOoHanbHoM HanpshxeHHocTn CCC
UCMOnb3YIOT TaK1E NokasaTenu, kak MHAekc Anbrosepa,
KO3(PPULMEHT BBIHOCTMBOCTU, MHAEKC POBMHCOHa,
K03 PULIMEHT IKOHOMUYHOCTM kpoBoobpaLleHnsi. Ho
B HacCTosILLee BPEMS Yalle BCEero Ux MCronb3ytoT Ans
nccnepoaHus CCC y B3pOCHbIX C pasnnyHbIMU Xpo-
HUYeckMMK 3ab0NeBaHNSIMU 1 Y MALUEHTOB MOXWIIOTO
BO3pacTa C OPTONeANYEecKon natonoruen (0CTeoapTpos).
Y HUX OTMEYEHO MOBLILLIEHNE 3HAYEHWIA 3TUX NHOEKCOB
1 KO3(P(ULIMEHTOB, YTO YKa3bIBAET Ha HANPSHKEHHOCTb
CCC. Y pertei aT1 nokasaTtenu onmcaHbl Npy NaTonorum
3PEHUst 1 XpPOHMYecknx 3aboneBanusx XKKT [2,7].

B npoBeneHHoM uccnegosaHuu y geteit ¢ P3 no
pesynbratam TLIX oTMeveH 4OCTOBEPHO MEHbLUNI
npoueHT npupocta YCC un npongeHHoe paccTosiHue,
YTO yKa3blBAET HA CHUXEHUE TONEPaHTHOCTU Y HKX K
MUHUManbHOW (U3NYECKON Harpyske.

N3meHeHns nokasatenen nHgekca Anbroeepa,
koahrLMeHTa BEIHOCIIMBOCTY, MHAEkca PobuHCoHa 1
Ko3hprLMEHTA IKOHOMUYHOCTM KPOBOODpALLEHMS Kak
[0 npoBefeHusa TLLUX, Tak n nocne Hero AatoT OCHOBa-
HUS NPEANONOoXNTb, YTO Y NaumeHToB ¢ P3 oTmevaetcs
HanpsbkeHHOCTb B aestensHocTn CCC v ocnabnexve
ee (hyHKUMOHanbHbIX BO3MOXHOCTEN. [MonoxuTensHoe
3HaveHue uHgekca Keppo y peteit ¢ P3 cauaetens-
ctByeT 06 akTuBauuM cumnatudeckoro otaena BHC,
YCWIEHWNM MpOLeccoB katabonmsma B opraHusme Ha
dhoHe HanpshxeHHOro gyHKUMoHMpoBaHus BHC, Ho npu
3TOM JOCTOBEPHO BbICOKMI NMOKa3aTenb aaanTaLyoHHOro
noTeHumana ykasbiBaeT Ha CpbIB MEXaHU3MOB afanTaLmum
y 3TVX NaLUEHTOB.

Takum 0b6pa3om, y naumeHToB ¢ P3 oTmeueHo CHU-
XEHWEe TONEePaHTHOCTU K MUHUManNbHOW usndeckomn
Harpyske, 4TO CONMPOBOXAAETCS HaNPSHKEHNEM (DYHKLM-
oHupoBaHus CCC, akTuBaLyeli cuMnaTu4eckoro otaena
BHC 1 3Hau1TENBHEIM pacxofoBaHWEM SHEPreTUHECKNX
pe3epBoB opraHuama. OCOBEeHHO 3TO BbIPXKEHO Y AETEN C
KomMopOuaHoON natonorueit. T M3MeHeHUs Heobxoanmo
yuMTbIBATL NPU HabNAEHUN naumeHTos ¢ P3.

BbiBoAbI

1. Y peteit ¢ peBMaTMyeckumu 3aboneBaHUsaMM
OTMEYEHO CHUXEHME TONEPAHTHOCTU K MUHUMAIIbHOWM
pranyeckon Harpy3ake B TECTE LLIECTUMUHYTHOWN XOAL0bI,
0 YeM CBMIETENbCTBYET MPOLEHT MPUPOCTA YacTOThbl
cepaeyHbIX CoKpaLLeHUin 1 NpoiiaeHHOe paccTosiHMe.

2.Y naumeHToB C peBMaTn4eckMmn 3aboneBaHmsaMm
YCTaHOBIIEHA HaMPS)KEHHOCTb B AEATENLHOCTY Cepaey-
HO-COCYAMCTON CUCTEMbI U CHUXEHWE ee (PyHKLIMOHAMb-
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HbIX BO3MOXHOCTEWA, 4TO NOATBEPKAAETCS JOCTOBEPHBLIM
NoBbILLEHNeM nHaekca PobuHcoHa, Anbroepa 1 koad-
duumeHTa BbIHOCIIMBOCTH Kak [0 MPOBELEHNs1 TecTa
LUECTUMUHYTHOMN X0Ab0bl, Tak 1 NOCNe HEro.

3. Y peten ¢ peBMatUYeckumy 3abonesaHmaMmn u
Hanuunem KOMOpOMOHON NaTonorMM YCTaHOBIEHbI 60-
nee BbICOKME 3HaYEHVs1 adanTauyoHHOTO NnoTeHumana,
uHaekca AnbroBepa W BeretaTvBHOTO mMHAekca Kepao,
YTO CBUAETENBLCTBYET O (DOPMMPOBAHUM HapPYLLEHW B
crcTeMe KpoBoOOpaLLeHVs Ha (hoHe CpbiBa ee apanTa-
LIMOHHBIX BO3MOXHOCTEMN.

MepcnekTMBbI AanbHEWWMNX UCCnefoBaHUN.
M3yyeHne aganTauMOHHbIX BO3MOXHOCTEN cepaey-
HO-COCYMCTOW CUCTEMbI Y AeTell C peBMaTUYeCKUMM
3aboneBaHnsIMK C y4eToM MOPODYHKLIMOHAMBHBIX
napaMeTpoB cepaLa.

®uHaHcupoBaHue

MccaepoBaHME BLINOAHEHO B paMKax Hay4HOM paboTbl
Y «MHCTUTYT OXpaHbl 3A0POBbLS AETEN 1 NOAPOCTKOB
HauvoHanbHON akapeMUK MEANLIMHCKMX HayK YKpauHbl»,
Homep rocpeructpaummn HAMH 88/16 0118U003186.

KOHAMKT MHTEpPECOB: 0TCYTCTBYET.
Conflicts of interest: authors have no conflict of interest to declare.

Haaifiwaa po pepakuii / Received: 26,11.2018
Micas poonpautoBaHHs / Revised: 07.03.2019
MpuiHaTo A0 Apyky / Accepted: 11.03.2019

CBepeHus 06 aBTopax:

LLleByeHko H. C., A-p MeA. Hayk, 3aB. kad. neanatpum Ne 2,
XapbKOBCKMIA HALMOHAAbHbIW YHUBEPCHTET MMeHM B. H. KapasuHa;
BEAYLLMI HaYUHBIV COTPYAHUK OTAEAA KapAMOPEBMATOAOTUH,

'Y <AHCTUTYT OXpaHbl 3A0P0OBbA AETEN 1 NOAPOCTKOB

HAMH YkpauHbl», I. XapbKoB.

ORCID ID: 0000-0003-4407-6050

Bormart A. ®., A-p MEA. HayK, 3aB. OTAGAOM KapAMOPEBMATOAOTUH,
Y <HCTUTYT OXpaHbl 3A0POBbA AETEN 1 NOAPOCTKOB

HAMH YkpauHbiv, I. XapbkoBs; npodeccop Kad. neanatpuu,
XapbKOBCKMIA HALMOHAAbHbIW YHUBEPCHTET MMeHM B. H. KapasuHa,
YkpauHa.

TonoBko T. A., KaHA. MeA. HayK, AOLIEHT Kad. neanaTpum Ne 2,
XapbKOBCKMIA HALMOHAAbHbIW YHUBEPCHTET MMeHM B. H. KapasuHa,
YkpauHa.

ORCID ID: 0000-0003-3815-7874

AeMbsiHeHKo M. B., Bpau-neauaTp BbICLLIEW KaTeropu, 3aB.
KAMHUYECKUM OTAEAEHUEM KapAMOpeBMATonornu, IY «HCTUTYT
0XpaHbl 3A0P0BbA AeTel 1 NoAPocTkoB HAMH YkpauHbi»,

I. XapbKoB.

BipomocrTi npo aBTopiB:

LleBueHko H. C., A-p MeA. Hayk, 3aB. kad. neaiatpii Ne2,
XapKiBCbKWI HaLioHaAbHWI yHiBepcuTeT iMeHi B. H. KapasiHa;
NPOBIAHWI HaYKOBWIA CMIBPOBITHUK BipAiAy KapAiopeBMaToAOTii,
AY «[HCTUTYT OXOPOHHM 3A0POB'A AiTer Ta NipniTkiB HAMH YkpaiHuy,
M. XapkiB.

Bormat A. ®., A-p MeA. Hayk, 3aB. BipAiAy KapaiopeBmartonorii, AY
«[HCTUTYT OXOPOHM 3A0POB’A AiTew Ta nipaiTkiB HAMH YkpaiHu»,

M. XapkiB; npodecop kad. neaiatpii, XapkiBCbKIi HaLLiOHaAbHWI
yHiBepcuTeT iMeHi B. H. KapasiHa, YkpaiHa.

TonoBko T. 0., KaHA. MeA. HayK, AOLIEHT kad. neaiaTpii Ne2,
XapKiBCbKWI HaLjoHaAbHUIA yHiBEPCHTET iMeHi B. H. KapasiHa,
YkpaiHa.

Aem’siHeHKO M. B., Aikap-neaiatp BULLOI kateropii, 3aB. KAIHIYHOMO
BiAAINEHHS KapaiopeBMaToAorii, AY «IHCTUTYT OXOPOHW 3A0POB's
Aitedt Ta nipaitkis HAMH Ykpaitu», M. Xapkis.

Maronoris. Tom 16, Ne 1(45), civeHb — kBiTeHb 2019 p.



Information about authors:

Shevchenko N. S., MD, PhD, DSc, Head of Pediatric Department
Ne 2, V. N. Karazin Kharkiv National University, Ukraine; Leading
Researcher of the Cardiorheumatology Department, State
Institution “Institute for Children and Adolescents Health Care

of the National Academy of Medical Sciences of Ukraine”, Kharkiv.
Bohmat L. F., MD, PhD, DSc, Professor, Head of

the Cardiorheumatology Department, State Institution “Institute
for Children and Adolescents Health Care of the National Academy
of Medical Sciences of Ukraine”; Professor of the Department

of Pediatrics, Kharkiv, V. N. Karazin Kharkiv National University,
Ukraine.

Holovko T. O., MD, PhD, Associate Professor of the Pediatric
Department Ne2, V. N. Karazin Kharkiv National University,
Ukraine.

Demianenko M. V., MD, Pediatrician of the Highest Category,
Head of the Clinical Department, Department

of Cardiorheumatology, State Institution “Institute for Children

and Adolescents Health Care of the National Academy of Medical
Sciences of Ukraine”, Kharkiv.

Cnu1CcoK AMTEpaTypbl

(1

2

(3]

[4

3l

(6]

Y

(8]

&l

[10]

("

[12]

[13]

[14]

Bormat J1.®. KomopbigHicTb npu peBMaTyHUX 3aXBOPHOBAHHSIX Y
nignitkis. Ornsg niteparypy Ta BNacHi cnoctepexenHs / 11.®. bormar,
H.C. Wee4enko, M.B. lem’siHeHko // CoBpeMeHHas negmatpus. —
2015. - Ne2. - C. 56-60.

Masnosa T.B. M3y4yeHne peakumn cepaeqHO-COCYANCTON CUCTEMBI
Ha (huanyeckyto Harpysky y LKornbHuKoB B Bospacte 11-14 net ¢
natonorueil 3peHnst / T.B. Masnosa, H.B. Munbkesny, B.B. [bluko //
MenuumHckunin BecTHuk FOra Poceun. —2017. - T. 8. = Ne1. - C. 70-74.
Androshchuk O.1. Correlation of vegetative tone indicator with Kerdo
index and heart rate variability [Electronic resource] / O.l. Androshchuk,
V.A. Zavhorodnia // BicHuk Yepkacbkoro yHiBepcutety. — 2018. — Ne1.
- Pexum poctyny: https://doi: 10.31651/2076-5835-2018-1-1-3-6.
Comorbidity Profile among Patients with Rheumatoid Arthritis and
the Impact on Prescriptions Trend / J. Al-Bishri, S.M. Attar, Nawal
Bassuni, et al. / Clin Med Insights Arthritis Musculoskelet Disord. —
2013. - Vol. 6. - P. 11-18.

Comorbidity with Rheumatic Diseases in Children with Familial
Mediterranean Fever [Electronic resource] / E. Fedorov, S. Salugina,
N. Kuzmina, et al. // BMJ Publishing Group Limited. - 2015. - Vol. 74. -
Suppl 2. - P. 1224.1-1224. — Pexum goctyny: http://dx.doi.org/10.1136/
annrheumdis-2015-eular.5031.

MapueHiok B.IM. IHdhopmaTiBHe 3HaueHHs iHaekcy Kepao Ans Bu3HaueH-
HS1 PiBHS MOPYLLEHb BEreTaTUBHO PerynsLyii npy 0CTEOXOHAPO3i LUNIAHOMO
Binainy xpe6ta / B. . MapueHtiok, [1. B. Bakynetko, J1. O. BakyneHko
/I MeanyHa iHcbopmatuka Ta ixeHepis. — 2013. — Ne1. — C. 42-47.
Miheeva T.N. To the question of vegetative background in children
with chronic gastroduodenal pathology / T.N. Miheeva, N.A. Popelyuk,
M.V. Popelyuk // KniniyHa Ta ekcnepumeHTanbHa naronoris. — 2017. —
Vol. 16. — Issue 2. — P. 44-48.

Post-exercise heart-rate recovery correlates to resting heart-rate
variability in healthy men / G.E. Molina, K.E. Fontana, L.G. Porto,
L.G. Junqueira // Official Journal of the Clinical Autonomic Research
Society. — 2016. — Vol. 26. — Issue 6. — P. 415-421.

Prevalence of comorbidities in rheumatoid arthritis and evaluation
of their monitoring: results of an international, cross-sectional study
(COMORA) [Electronic resource] / M. Dougados, M. Soubrier, A. An-
tunez, et al. // Ann Rheum Dis. — 2014. - Vol. 73. - Issue 1. - P. 62-8.
CuHOpoM BeretaTUBHOW ANUCHYHKLWW Yy [ETel U NoApoCTKoB /
J1.C. Yytko, T.N. KopHuwwmra, C.10. Cypywkusa u ap. // XypHan
Hesponoriv v neuxuarpum umenn C. C. Kopcakosa. — 2018, - T. 118.
—Net. - C. 43-49.

Chun-An C. Six-Minute Walking Test: Normal Reference Values for
Taiwanese Children and Adolescents / C. Chun-An, C. Chin-Hao,
L. Ming-Tai // Acta Cardiologica Sinica The official journal of Taiwan
Society of Cardiology. — 2015. — Ne31. — Issue 3. — P. 193-201.
Watanabe F.T. Six-minute walk test in children and adolescents with
renal diseases: tolerance, reproducibility and comparison with healthy
subjects / F.T. Watanabe, V.H. Koch, R.C. Juliani // Clinics. - 2016. -
Vol. 71. - Issue 1. - P. 22-27.

Smith E.M. Adding to complexity: comorbidity in paediatric rheumatic
disease / E.M. Smith, H.E. Foster, M.W. Beresford // Rheumatology
(Oxford). — 2013. - Vol. 52. - Issue 1. - P. 22-33.

Tsymbaliuk Yu.V. Influence of Gymnastics on Physical Fitness and
Adaptive Capabilities of Cardiovascular System of 7-8 Years Old
Boys / Yu.V. Tsymbaliuk, V.I. Miroshnichenko // Physical training and
Sport. Medical and biological aspects of training athletes. — 2018. -
Issue 3. - P. 231-236.

Pathologia. Volume 16. No. 1, January — April 2019

[13]

[16]

Original research

Sokka T. Comorbidities of rheumatic disease [Electronic resource] /
T. Sokka, K. Puolakka, C. Turesson // Oxford Medicine Online. — 2018.
- Pexwm goctyny: http://doi: 10.1093/med/9780199642489.003.0032_
update_001.

Subclinical heart failure in juvenile idiopathic arthritis: a consequence
of chronic inflammation and subclinical atherosclerosis / H.S. Ahmad,
G. Othman, S.E. Farrag, et al. // Egyptian rheumatology and rehabili-
tation. — 2016. — Vol. 43. - Issue 2. — P. 78-83.

References

[

[2]

[3]

[4]

18]

1]

Yy

18]

9]

[10]

m

[12]

[13]

[14]

[13]

[16]

Bohmat, L. F., Shevchenko, N. S., & Demianenko, M. V. (2015).
Komorbidnist pry revmatychnykh zakhvoriuvanniakh u pidlitkiv.
Ohliad literatury ta vlasni sposterezhennia [Comorbidity in rheumatic
diseases in adolescents. Review of literature and own observations].
Sovremennaya pediatria, 2(66), 56-61. [in Ukrainian]. doi 10.15574/
SP.2015.65.56

Pavlova, T. V., Pilkevich, N. B., & Dychko, V. V. (2017). Izuchenie reakcii
serdechno-sosudistoj sistemy na fizicheskuyu nagruzku u shkol’nikov
v vozraste 11-14 let s patologiej zreniya [Studyof the reaction of
cardiovascular system on physical activityin schoolpupils aged 11-14
years with vision pathology]. Medicinskij vestnik Yuga Rossii, 8(1),
70-74. [in Russian].

Androshchuk, O. I., Zavhorodnia, V. A. (2018). Correlation of vegeta-
tive tone indicator with Kerdo index and heart rate variability. Visnyk
Cherkaskoho universytetu, 4. doi: 10.31651/2076-5835-2018-1-1-3-6
Al-Bishri, J., Attar, S. M., Bassuni, N., Al-Nofaiey, Y., Qutbuddeen, H.,
Al-Harthi, S., & Subahi, S. (2013). Comorbidity Profile among Patients
with Rheumatoid Arthritis and the Impact on Prescriptions Trend. Clin
Med Insights Arthritis Musculoskelet Disord, 6, 11-18. doi: 10.4137/
CMAMD.S11481

Fedorov E., Salugina S., Kuzmina N., Rodionovskaya, S., & Nikishi-
na, |. (2015). Comorbidity with Rheumatic Diseases in Children with
Familial Mediterranean Fever. BMJ Publishing Group Limited, 74(Suppl
2), 1224.1-1224. doi: 10.1136/annrheumdis-2015-eular.5031
Martsenyuk, V., Vakulenko, D., & Vakulenko, L. (2013). Informatyvne
znachennia indeksu Kerdo dlia vyznachennia rivnia porushen veheta-
tyvno rehuliatsii pry osteokhondrozi shyinoho viddilu khrebta [Kerdo
informative index to determine the level of autonomic regulation at os-
teochondrosis of the cervical Spine]. Medychna informatyka ta inzhene-
riia, 1,42-47. doi: https://doi.org/10.11603/mie.1996-1960.2013.1.418
Miheeva, T. N., Popelyuk, N. A., & Popelyuk, M. V. (2017). To the ques-
tion of vegetative background in children with chronic gastroduodenal
pathology. Klinichna ta eksperymentalna patolohiia, 16(2), 44-48.
doi: 10.24061/1727-4338.XV1.2.60.2017.10

Molina, G. E., Fontana, K. E., Porto L. G., & Junqueira, L. F. (2016).
Post-exercise heart-rate recovery correlates to resting heart-rate
variability in healthy men. Official Journal of the Clinical Autonomic
Research Society, 26(6), 415-421. doi: 10.1007/s10286-016-0378-2
Dougados, M., Soubrier, M., Antunez, A., Balint, P., Balsa, A.,
Buch, M. H., et al. (2014). Prevalence of comorbidities in rheumatoid
arthritis and evaluation of their monitoring: results of an international,
cross-sectional study (COMORA). Ann Rheum Dis, 73(1), 62-8.
doi: 10.1136/annrheumdis-2013-204223

Chutko, L. S., Kornishina, T. L., Surushkina, S. Yu., Yakovenko, E. A.,
Anisimova, T. ., & Volov, M. B. (2018). Sindrom vegetativnoj disfunkcii
u detej i podrostkov [Syndrome of autonomic dysfunction in children
and adolescents). Zhurnal nevrologii i psikhiatrii imeni S.S. Korsakova,
118(1), 43-49. [in Russian].

Chen, C.A., Chang, C. H,, Lin,M.T.,Hua, Y. C., Fang, W.Q., Wu, M. H.,
et al. (2015). Six-Minute Walking Test: Normal Reference Values
for Taiwanese Children and Adolescents. Acta Cardiologica Sinica
The official journal of Taiwan Society of Cardiology, 31(3), 193-201.
doi: 10.6515/ACS20140721D

Watanabe, F., Koch, V., Juliani, R., & Cunha, M. (2016). Six-minute
walk test in children and adolescents with renal diseases: tolerance,
reproducibility and comparison with healthy subjects. Clinics, 71(1),
22-7. doi: 10.6061/clinics/2016(01)05

Smith, E. M., Foster H. E., & Beresford, M. W. (2013). Adding to com-
plexity: comorbidity in paediatric rheumatic disease. Rheumatology,
52(1), 22-33. doi: 10.1093/rheumatology/kes256

Tsymbaliuk, Yu. V., & Miroshnichenko V. I. (2018). Influence of Gym-
nastics on Physical Fitness and Adaptive Capabilities of Cardiovascular
System of 7-8 Years Old Boys. Ukrainian Journal of Medicine, Biology
and Sport, 3, 231-236.

Sokka, T., Puolakka, K., & Turesson, C. (2018). Comorbidities of
rheumatic disease Oxford Medicine Online. Retrieved from http://doi:
10.1093/med/9780199642489.003.0032_update_001

Ahmad, H. S., Othman, G., Farrag, S. E., El-Hafez, A. A., Monir, A. A.
(2016). Subclinical heart failure in juvenile idiopathic arthritis: a con-
sequence of chronic inflammation and subclinical atherosclerosis.
Egyptian rheumatology and rehabilitation, 43(2), 78-83.

ISSN 2306-8027  http://pat.zsmu.edu.ua



OpuriHaAbHI AOCAIAXKEHHS

YAK: 616.316.5-008.1:618.3-053.1-071.1

0cobanBocTi MOPOPYHKLIOHAABHOIO CTaHY NPUBYLUIHUX CAMHHUX
3aA03 LUECTUMICAYHUX LLYPiB NpU eKcnepuMeHTaAbHO MOAEAbOBaHIN
BHYTPILUHBbOYTPOOHIN MaKpoCOMii

0. B. Tapmaw**4-2F T, |, y6iHa-Bakynik*©E, AaBia BoHapaluek?®

IXapKiBCbKII HaLiOHaAbHUI MeAUYHMIA yHIBEpCHTET, YkpaiHa, 2IHCTUTYT disionorii, Akapemis Hayk Yecbkoi Pecny6aiku, M. Mpara

A - KoHLLeNLs Ta AM3alH AOCAIAXEHHS; B - 36ip AaHux; C - aHani3 Ta iHTepnpeTauis AaHux; D - HanucaHHs cTaTTi; E - peaaryBaHHs cTatTi;
F - octatouHe 3aTBEpPAXEHHA CTaTTi

KnaouoBi croBa:
MaKpoCoMisi NA0AQ,
eKCnepUMeEHTaAbHi
TBaPUHW, MPUBYLLHI
CAVHHI 3an03M.

Natonoris. - 2019. -
T. 16, Ne 1(45). -
C.106-115

DOl

10.14739/2310-1237.
2019.1.166469

*E-mail:
o.v.garmash@gmail.com

KaloueBble cnoBa:
MaKpOCOMMS MAOAQ,
3KCNEPUMEHTaAbHbIE
XWUBOTHbIE,
OKOAOYLUHbIE
CAHOHHbIE XeAe3bl.

Natonorus. - 2019. -
T. 16, Ne 1(45). -
C.106-115

106

ISSN 2306-8027  http://pat.zsmu.edu.ua

CraTTs NprCBsYEHa BUBYEHHIO 0COBNMBOCTEN MOPOYHKLIIOHANBHOTO CTaHY TKaHWHW NPUBYLLHOT CIIMHHOT 3251031 LUECTUMI-
CSYHYX LLYPIB, Siki HAPOAMNMCA 3 EKCNEPUMEHTAIbHO MOAENBOBaHO MaKPOCOMIEHD B Pi3HIX BapiaLisx. Bigomo, Lo KinbkicTb
Ta AKICTb CIINHU € BaXIIMBUMY hakTopamu CTaHy 340poB’s/natonorii 3ybiB Ta SceH.

MeTta po60oTu — Ha MoZensax MakpoCoMii NNoga B LLECTUMICAYHUX NabOPaTOPHMX TBAPUH OLHNTY MOPOMYHKLIIOHANBbHWIA
CTaH NPUBYLLHWX CAIVHHKX 32103 i MOPIBHATY OTO 3 TaKUM Y TPUMICSYHIX LLYPIB.

Matepianu Ta meToau. 3actocyBanu 4 Moaeni MakpOCKOMIl 3 BAKOPUCTAHHSAM rinepKanopiiHoI ixi Ta rinokiHesii Ans BariTHUX
camuub Wwypis Wistar Albino Glaxo. Micns HapomKeHHs! LLypiB-HaLLaKiB 3BaXXWNW Ta NOAINWIAN Ha rpynu 3a Maco-pOCTOBUMM
napametpamu. CchopmyBanu rpyny KOHTPOMHO Ta 4 OCHOBHI rpyni TBApWH-MaKPOCOMIB: i3 BENMKOKO JOBXKWHOL TiNa Ta BiHOCHO
3HVKEHOK MACOI0 TiNa; 3 rAPMOHINHAM BHYTPILLHEOYTPOOHNM PO3BUTKOM; 3i CTAHAAPTHOK [OBXVHOI Tifla Ta BHYTPILLHLO-
YTPOGHUM OXMPIHHAM; 3i CTaHAAPTHOK AOBXVHOIO Tina Ta BHYTPILLHBOYTPOOHUM OKUPIHHSM, Y (hOPMYBaHHI SKOrO OHMM i3
chakTopis b6yna rinokiHesis BariTHOi camuLi. Y BiLli 6 MicAUIB LypiB-HaLLaaKiB BUBENM 3 ekcnepumeHTy. OuiHioBany abcontoTHi
Ta BiAHOCHI 3Ha4YeHHS Mack CAIMHHWX 3an03.

Micns napaciHOBOI 3aNMBKM CAIMHHMX 325103 BUKOHAMNM FiCTONOrYHMI aHanis i3 BusisneHHam JHK i PHK (3abapeneHHs rano-
LliaHiH-XxpOMOBVMYU ranyHamm 3a EfHapcoHoMm); ans BUsSIBNEHHs rnikonpoteiais noctasunu PAS-peakuito. Bukopuctosyroun
KOMM'tOTEPHI 300paKeHHS!, BUKOHAMM BUMIPIOBaHHS MO saep cepouuTis, ouinunm BmicT JHK B siapi, PHK y umtonnasmi.
Ha 300paxkeHHsiX, Lo ofepxanu 3a AOMOMOrol KOH(OKanbHOI nasepHoi ckaHyBanbHOI Mikpockonii, obumucnmnu nnowy
MonepeYHoro nepepisy Ta NEPUMETP aUnHyCy NPUBYLLHOI CAIMHHOI 3251031, @ TAKOX NIIOLLY MOMNEepeYHoro nepepisy cepoumTa.
MocTaBunu imyHoricToximiyHy peakuito Ha Caspase 3.

Pe3ynkTati. Y TBapwH, siki HApOAUNMCL MaKpOCOMamU i3 rapMOHIMHUM BHYTPILLUHBOYTPOOHUM PO3BUTKOM Ta BHYTPILLUHBO-
YTPOBHUM OXMPIHHSM, Y BiLli 6 MICALIB B NPUBYLLHUX CAIMHHWX 3a1103aX BUSIBAM O3HAKM anomnTo3y CEPOLMTIB, PO3LUMPEHHS i
CKnepo3y CTpoMY Ta MakpodarasribHO-NiMgoLmMTapHOro iHGInsTpaTy CTpoMu. MakcumarnbHi i sBuLla y TBapyH, (hopMyBaHHS
MaKpOCOMii SikvX BiOYBanocs LUNSXOM rinepkanopiiHoi Ai€TU Ta fiNOKIHETUYHIMX YMOB YTPUMAaHHS BariTHOI camuLli. Takox y
TBaPWH LMX rpyn cnocTepirany 36inbLUeHHs saep CepoLMTIB, eyXPOMHICTb SAep, TOBTO MiABULLEHHS MOPDOdYHKLIOHANBHOT
aKTMBHOCTI OKPEMOTO cepouuTa. Y MakpoCOoMiB, SKi HAapoaUnuCS 3 03Hakamu aediunTy macu Tina, CnocTepirany «oCTpiBLi»
HEaKTWUBHWX, 3anacHUX CepoLmTiB, MOPOYHKLiOHANbHE HAaBaHTAXEHHS (DYHKLIIOHYIOUYMX CEPOLMTIB HEBMCOKE, @ 03HaKN
MOLLKOKEHHS, KOMMEHCATOPHI MPOLIECH BiACYTHI.

[MopiBHAHHS MOPOMYHKLIIOHANBHOMO CTaHy CAMHHOI 3a51031 Y TpK- i LUECTUMICSYHUX LLYPIB NOKa3aro, LLO BiKOBE 30iMbLUeHHS
CIVMHHOI 3271031 ByN0 MEHLL BUPaXeHUM Y TBAPWH, SIki HAPOAUMNCSA MaKpoOCOMaMK i3 AediLTOM Macy Tina Ta 3 HaZnuwKoM
Macm Tina, NOPIBHSAHO 3 rPYMO KOHTPOMH. Y MakpoCOMIB, SKi HAPOAUMNMCh i3 03Hakamm AediLnTy MacK Tina, BUSIBUIN O3HaKK
(pyHKLOHYBAHHS, KOTPE MOXHa BBaXaTV EKOHOMHWM, @ Y TBAPUH, SKi HAPOAWANCA 3 BHYTPILLHLOYTPOBHUM OXVPIHHSAM, PO3BUBa-
10TbCS1 03HaKM aTpodpisaLlii CIMHHOI 321031 3 KOMNEHCATOPHOK MOPGOMDYHKLIOHANBHO0 aKTMBALIEK (DYHKLIIOHYI0YMX CEPOLTIB.

BucHoBku. ComatoMeTpryHi 0CoBNMBOCTI MaKpOCOMIi PY HAPOMKEHHI «BNMBaOTLY Ha MOPCOYHKLIOHaNbHI 0COBNMBOCTI
CINVHHOI 3211031 TBapuH-HaLLaaKiB BikoM 6 MicsLiB (3pinuii BiK).

0co6eHHOCTH MOP(HODPYHKLMOHAALHOTO COCTOSHUA OKOAOYLUHBIX CAIOHHBIX XXene3
LIeCTUMECAUHbIX KPbIC NPU IKCNEPUMEHTAAbHO MOAEAUPOBAHHON BHYTPUYTPOOHOM
MaKpoCOMUH

0. B. lapmauy, I. U. Ty6buHa-Bakyank, AaBua BoHapaLiek

Cratbsa nocesleHa U3Yy4EHNI0 0cobeHHocTEN MOde)Od)yHKLlI/IOHaJ'IbHOFO COCTOAHUA TKaHU 0K0ﬂ0yLUHOI7I CITOHHOM Xernesbl
LLIECTUMECAYHbIX KPbIC, POANBLLUNXCA C IKCNEPUMEHTAITbHO MO,D,eJ'II/IpOBaHHOVI B pasfinyHbIX Bapuaumax MaKpOCOMI/IeI7I. N3-
BECTHO, 4YTO KOJTMYECTBO N KA4E€CTBO CIMHOHbI — BaXHblE (baKTOpr COCTOAHMA 300p0BbA / natonorum 3y608 M OECEH.

Llenb pa6oTkl — Ha MoAersix MakpoCOMMM MOAA Y LWECTUMECSYHBIX NMaGopaTOPHBIX XMBOTHBIX OLIEHUTH MOPGOYHKLIMO-
HabHOE COCTOSIHUE OKOJOYLLHBIX CIIHOHHBIX Xere3 U CPaBHUTb €0 C TAKOBbIM Y TPEXMECAYHBIX XKMBOTHBIX.

Matepuanbi n metoabl. Vcnonb3oBany 4 Mogeny MakpoCOMUM C NPUMEHEHNEM TUNEPKANIOPUIAHON MWLM U TUMOKUHE3NN
6epemeHHbIx camok kpbic Wistar Albino Glaxo. MNocne poxaeHns KpbIC-NTOTOMKOB B3BECKIN W MOAENUIW Ha TPYNMbl C y4ETOM
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BbIYMCNEHHBIX MacCO-POCTOBLIX NapaMeTpoB. CHOPMUPOBANM rpymnmy KOHTPOIS 1 4 OCHOBHbIE TPyNMbl KUBOTHBLIX-MaKpPOCO-
MOB: C 6OSbLLION ATIMHO TENa U OTHOCUTENBHO MOHVXKEHHON MACcCoii TeNa; C rapMOHWUYHBLIM BHYTPUYTPOGHbLIM Pa3BUTUEM; CO
CTaHAAPTHOM ANMHON TeNna v BHYTPUYTPOGHBLIM OXMPEHWUEM; CO CTAHAAPTHOM AMMHON TeMa v BHYTPUYTPOGHBIM OXMPEHUEM, B
(hOpPMMPOBAHIM KOTOPOTO OLIHUM U3 (PAKTOPOB Bbina rMNokuHE3Us GepemMeHHOI camku. B BospacTe 6 MECSLIEB KPbIC-NOTOMKOB
BbIBENM 13 3KciepuMeHTa. OLeHMBanM abCoMoTHBIE U OTHOCUTENbHBIE 3HAYEHNS MACChl CIIIOHHBIX JKeres.

Mocne napadvHOBOW 3anWBKW CRIOHHBIX XeNe3 NPoBEAEH MMCTonorniecknin aHanua ¢ ycraHosnenmem [HK n PHK (okpa-
CKa ranmnoLmaHnH-XxpOMOBbLIMM KBacLaMu no SMHapCOHy), ANs BbISBMEHMS rMuKonpoTenaos noctaeneHa PAS-peakums. C
CMONb30BaHNEM KOMIMbHOTEPHBIX M306paXeHui M3Mepuni NnoLLaab sAep CepoumToB, oLeHnnu coaepxanve JHK B sape,
PHK B unTonnasme. Ha n3obpaxeHunsix, NOMyYeHHbIX C MOMOLLbH KOHEOKaNbHON Ma3epHON CKaHUPYHOLLEN MUKPOCKOMWK,
BbIYVCAMM NIOLLAAb NOMEPEYHOTO CEYEHMS U NEPUMETP aLMHyCa OKOMOYLLHOM CIIOHHOW Xenesbl, a Takke nnoLiadb none-
peYHoro ceveHus cepounTa. MocTaBunm MMMyHOMMCTOXUMIUYECKYIO peakumio Ha Caspase 3.

Pesynbrathbl. Y XWBOTHBIX, POAVBLUMXCS MakpOCOMamMi C rapMOHUYHBIM BHYTPUYTPOGHbLIM Pa3BUTUEM U BHYTPUYTPOOHBIM
OXMpEHMEM, B Bo3pacTe 6 MecsLEB B OKOMOYLUHbIX CROHHBIX Xene3ax o6HapyXeHbl NpuU3HaKku anonTosa CepoLnToB,
pacLUMpeHns 1 ckriepo3a CTPOMbI, a Takke MakpodaranbHO-NMMAOLIMTApHOTO MHAUIETpaTa CTPOMbI. MakcumarnbHo 3T
SIBMEHUsI NPELCTaBNeHb! Y XXMBOTHbIX, (HOPMUPOBAHWE MAKPOCOMMM KOTOPbIX MPOUCXOAMIIO 3@ CHET rMNepKaropuinHON AneTbl
¥ TMMNOKNHE3MN BepeMeHHO caMku. Takke Y XMBOTHBIX 3TVX rPynn OTMEYEHO YBENUYEHWNE SAEP CEPOLIMTOB, SYXPOMHOCTb
S0ep, TO eCTb MOBbILLEHVE MOPODYHKLIMOHANBHO aKTUBHOCTM OTAENBHOTO CepoLmTa. Y MakpOCOMOB, KOTOPbIE POAUICH C
npu3sHakamu fecuunta Macchl Tena, 0GHapyKeHb! «OCTPOBKM» HEAKTUBHBIX 3anacHbIX CEPOLMTOB, MOPGOGYHKLIMOHANbHAS
Harpy3ka byHKLVMOHMPYHOLLMX CEPOLIMTOB HEBBLICOKAS, @ MPU3HAKN NOBPEXAEHUS M KOMMEHCATOPHbIE NPOLIECCHI OTCYTCTBYHOT.

CpaBHeHre MOPdOdYHKLIYOHANTBHOTO COCTOSHUS! CTIFOHHOM Kenesbl Y TPeX- W LIECTUMECSUHbIX KUBOTHBIX MOKa3ano, YTo
BO3PACTHOE YBEMUYEHWE CIIIOHHOM Xernesbl MEHEE BbIPXKEHO Y JKMBOTHBIX, POAMBLUMXCS MAKpOCOMaMM C AeULMTOM Mac-
Cbl TENa 1 ¢ M3GbITKOM MaccChl TeMna, No CPaBHEHMIO C rPYNMoi KOHTPOIS. Y MakpOCOMOB, KOTOPbIE POAUIUCE C AeULIUTOM
Macchl Tena, yCTaHoBIEHb! NPU3HaKM (YHKLIMOHUPOBAHMS], KOTOPOE MOKHO CYUTATb 3KOHOMHbIM, @ Y JKUBOTHbIX, POAVBLUMXCS
C BHYTPUYTPOGHbLIM OXKMPEHVEM, Pa3BMBAIOTCS MPU3HAKM aTpOdU3aLm CIIIOHHOM Xeresbl C KOMMNEHCATOPHON MOPGOyHK-
LIMOHArbHO aKTUBaLMei (hyHKLMOHVPYIOLLMX CEPOLITOB.

BiiBoabI. ComMaToMeTpryeckiie 0COBEHHOCTI MaKPOCOMMM MPY POXAEHNN KBRMSIOT» Ha MOPAOPYHKLIMOHAbHBIE 0COBEH-
HOCTV OKOJTOYLLIHOW CTIKOHHOM Kemnesbl XUBOTHbLIX-MOTOMKOB B BO3pacTe 6 MecsiLeB (3perbii Bo3pacT).

Features of the morphofunctional state of parotid salivary glands in six-month-old rats
with experimentally induced fetal macrosomia

0. V. Garmash, H. I. Gubina-Vakulik, David Vondrasek

The paper aims at studying the features of the morphofunctional state of parotid gland tissue in six-month-old rats born with
induced macrosomia in its different variations. It has been known that the amount and quality of saliva are important indicators
of teeth and gums health condition.

The aim of the study is to examine experimentally the features of postnatal morphogenesis of parotid salivary glands in six-
month-old rats with fetal macrosomia and compare the morphofunctional condition of parotid glands between two groups of
6-month-old and 3-month-old rats with induced macrosomia.

Materials and methods. Four macrosomia models have been used by applying a high-calorie diet and hypokinesia to pregnant
Wistar rats. After birth, the descendant rats have been weighed and divided into groups taking into account their calculated
weight-length parameters. Four main groups and a comparison group have been created. The main (macrosomic) groups
consist of species with the following parameters: (1) long body length and relatively decreased body weight; (2) balanced
intrauterine development; (3) standard body length and intrauterine obesity; (4) standard body weight and intrauterine obesity
induced by hypokinesia of a pregnant female rat. At the age of 6 months, the rats have been sacrificed. The absolute and
relative weights of parotid glands have been evaluated.

A histopathologic analysis revealing DNA and RNA (Gallocyanin-chrome alum technique) has been carried out after coating
the parotid glands with paraffin; the PAS-reaction has been used to reveal glycoproteins. The serocytes nuclei cross section,
the content of DNA in the cell nucleus, and the content of RNA in cytoplasm have been measured using computer images.
Using the images obtained with confocal laser scanning microscopy, the gland acini cross section and the acini cross section
perimeter of the parotid gland have been measured. The same technique has been used to measure the serocyte cross
section. Caspase-3 immunehistochemical staining has been performed.

Results. The macrosomic animals born with balanced intrauterine development and intrauterine obesity have shown signs
of serocyte apoptosis, stroma widening and sclerosis, and the macrophage-lymphocyte infiltration of parotid gland stoma at
the age of six month. Such manifestations attain their maximum in the animals whose macrosomia is induced by the hyper-
calorie diet and the hypokinetic conditions in the pregnant rat females. Also, the enlargement and euchromatization of
serocytes nuclei is observed in the animals in these groups, which indicate an increase in the morphofunctional activity of
an individual serocyte. In the macrosomic rats born with signs of body mass deficiency, the islets of inactive serocytes are
observed, the morphofunctional load of serocytes is relatively low, and in addition, there are no signs of serocytes failure or
active compensatory processes.

Comparison of the morphofunctional condition of the parotid gland at the age of 3 and 6 months has revealed that the age-
specific enlargement of the parotid gland is less in the rats born with macrosomia and with both body mass deficiency and
obesity, than that in the comparison group. The rats born with signs of body mass deficiency show an economic type of
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OpuriHaAbHI AOCAIAXKEHHS

gland functioning, whereas the animals born with intrauterine obesity show signs of parotid gland atrophy with compensatory

morphofunctional activation of functioning serocytes.

Conclusion. The somatometric features of fetal macrosomia affect the morphofunctional features of the parotid gland of

descendant animals at the age of 6 months (mature age).

BiTun3HsHi Ta iHO3eMHi BYeHi NpoTSiroM ocTaHHix 50 pokis
BMBYaOTb HU3KY 6e3nocepeaHix i BinganeHux Hacnigkie
HapomKeHHs1 3 Benukoto Macoto Tina [1-3]. OcTaHHIM
yacom 3'sBuUnacs Ynmana KinbkicTb nybnikauin, wo npu-
CBsiYeHi NaToNoriYHOMY CTaHy OpraHiB pOTOBOI MOPOXHU-
HUM 0Ci0, SiKi HapoaMIMcs Makpocomamm [4—6). € TicHuin
3B'SI30K MiXK CTGHOM CRMHHUX 3an03 i (hOpMyBaHHAM
CTOMATONONYHUX NOPYLLEHb.

Lia pobota € npogoBxeHHAM nonepeaHboro 4oCHi-
[DKEHHS 3 BUBYEHHS 0CODNMBOCTEN ricTONOriYHOi Bynosu
CIIMHHUX 3a1103 Y TBApWH, Y1si Maca npy HapomkeHHi Byna
noHag 90 ueHTUNb rpadika gi3nyHOro po3BuTKY, TO6TO
SKi HAPOAMNUCA 3 MaKPOCOMietD. PaHille BCTaHOBMEHO:
B LWypiB niHii Wistar, ki Hapogunucs makpocomamu, y
TpUMICAYHOMY BiLli BinbyBaeTbCS 3MiHa MOPOhyHKLjo-
HanbHOMO CTaHy NapeHXiM1 NPUBYLLHWX CIIMHHWX 3a5103
[71. Y uin cTarTi 3pobunm cnpoby JochignTy CTaH CIIMHHKX
3arno3 B eKCriepuMeHTarnbH1X TBapWH CTapLLoro Biky (6
MicsILIB) i3 MaKpOCOMIEO NpY HAPOMKEHHI Ta MOPIBHATM
11010 3i CTAHOM MPUBYLLHMX CIIMHHMX 335103 Y 3-MiCSYHMX
TBapPWH, LLIO OM1CaHWIA paHiwe [7].

CniBBigHOLLEHHS NIOACHKOrO BiKy 3 BIKOM ekcnepu-
MEHTanbHWUX TBapWH Mae HU3Ky ocobnmeocTen i Tpak-
TYETbCS PI3HNMMU aBTOPaMM NO-Pi3HOMY 3anexHo Bif,
dhakTopis, ki BUBYatoTb [8,9]. Be3ymoBHO, BigMiHHOCTI B
aHaToMmii, isionorii Ta WBMAKOCTI 4OpOoChillaHHs He aa-
10Tb 3MOry TOYHO EKCTPanosBaTU Bik eKCNepUMeHTanb-
HUX TBapuWH Ha noacekuin [10]. Ane ekcnepumeHTanbHi
Mofeni flyxe BaxnuBi Ans 3'scyBaHHS 0cobnmBoCcTeEN
MoporeHe3y pi3HUX OpraHiB i TKaHWH, PO3POONEHHS
Mogzenen NpodinakTuky NaTosoriYHMX 3MiH i nepeBipkv
XUTTE3AATHOCTI HOBMX CXEM FiKYBaHHS HA3KW 3aXBOPIHO-
BaHb. Y nonepeaHin poboTi [7] poarnsiHynm MopdhodyHK-
LioHanbHi 0COBNMBOCTI CAMHHKX 3an03 TPUMICAYHUX
TBapWH; BBaXanw, WO Takui BiK LLypiB NpubnuaHo Big-
noBigae noacbkomy Biky 7,0—~7,5 poky, ane, MOXMMBO,
Ta cTapLue, OCKinbku 3-MiCSAYHi LLYypW BXe CTaTeBo3pifli.
Y uiih poboTi TaKoX OPIEHTYBANMCS Ha 3anNPONOHOBaHWIA
aBTOpPaMU anropuT™M nepepaxyHKy OHIB XUTTS LLypIiB Y
POKM MIOACHKOrO XWTTS. TNpUiALLIY OO BUCHOBKY: 6-Mi-

CSYHMI BIK LypiB npubnuaHo Bignoeigae 15-17 pokam
TMOACHKOTO XUTTS, TOBTO Ny6epTtaTHoMy nepioay [11,12].

Merta po6otu

Ha mopensix makpocoMmii nnoga B WecTumicsyHmx nabo-
paTOpHWX TBapPWH OLHATU MOPOYHKLIOHANBHUIA CTaH
NPVBYLUHUX CMIMHHKX 3a5103 | NOPIBHATY 1OT0 3 TaKUM Y
TPUMICAYHUX LLYPIB.

Marepiaau i MeToAU AOCAIAKEHHA

[ocnimxeHHs BUKOHaNM Ha NiHinHUX wypax Wistar Albino
Glaxo. [Ins MmozentoBaHHst MakpOCOMii Nnoaa BUKOpUCTa-
M 4 pisHi MoZeni, Lo AeTanbHo BUKNageHi B poboTi [7].

MaKkpoCcoMito B HOBOHAPOMKEHVIX LLYPIB AiarHOCTyBa-
W, CIIYPAYUCH Ha CTaHAAPTHUA KMiHIYHUIA KpUTEpin —
maca Tina noHag 90-LeHTUNbHWIA piBeHb. [icna aHaniy
BESMKOI KifIbKOCTi apXiBHWUX A@HWX NPO HOBOHAPOMKEHMX
wypis (n = 500) Ta 0B4MCNEHHS IXHIX Maco-poCTOBYX Na-
pameTpiB NPU HAPOKEHHI BUSIBUNK, LLIO MefiaHHa Maca
Tina Lwypis npy HapomxeHHi (50-LeHTUNbHWIA piBEHDb)
cTaHoBUTb 5,28 x 1073 kr. Tomy LLYPSIT, L0 HAPOAMIUCS
3 Macot Tina m, ska 6yna BinbLOo Yn JopiBHIOBana
6,3 x 107 kr, BBaXanu makpocomamu.

TBapuHV Npu HapOOXEHHI Manu pisHy OOBXWUHY
Tina | Ta iHgekc macy Tina m/I2. BeanocepeaHbo nicns
HaPOXXEHHS LLYPIB 3BaXUNK Ta NOAINMUAK Ha rpynu
BiAMOBIAHO 4O Maco-poCcToBKX NapameTpiB. [oBTOpHE Co-
MaToMeTpu4He 0BCTEXEHHS BUKOHANM Mif Yac BUBELEHHS
TBapVH 3 eKCrepuMEHTY. Pe3ynsTati COMaToMETPUYHOMO
06CTEXEHHS B KOXHIN i3 rpyn HaBeaeHi B mabnuui 1.

pyna KOHTPOI — HOBOHAPOMKEHI TBAPUHM (N = 6) i3
cepenHiM1 Maco-pocToBMUMM NapaMeTpamm (Maca Tina—B
MeXax 04HOro CTaHAAPTHOrO BiAXUMEHHS Big MediaHHOI
macy Tina), BariTHICTb MaTepiB skux nepebirana y 3su-
YarHUX YMOBaX i Ha CTaHOAPTHOMY Xap4OBOMY paLioHi.

Mpyna 1 — HOBOHAPOMXKEHI LLypr-Makpocomu (n = 5) i3
BHYTPILLUHEOYTPOBHOK CTUMYMSALIIEI POCTOBUX MPOLIECIB
i HaMMEeHLWKM cepep YCix TBapUH iHAekcoM macy Tina. Y

Ta6bnuus 1. MegianHi 3HayeHHs Me (Q3;Q1) Macu Ta AOBXMHU TiNa, a Takox Maco-pOCTOBOTO MOKa3HWKa EKCNepUMEHTAIbHIUX TBAPUH Y PI3HUX rpynax
NPpY HApPOMKEHHI Ta Nif Yac BUBEAEHHS 3 EKCIEPUMEHTY

Ipyna
[ocnimpKeHHs

KoHTponb
Mpyna 1

Ipyna 2
Ipyna 3

Ipyna 4

3HauyeHHs

Maca tinam OoBxwuHa Tina |

(kr x 1079 (mx10?)

Maco-pocToBOro
nokasHuka m/I?

56 (5,8; 5,5) 5,00 (5,0; 4,9) 0,226 (0,233; 0,216)
6,9* (7,5; 6,8) 6,15* (6,2; 6,0) 0,186* (0,195; 0,180)
p = 0,004 p = 0,004 p =0,007

7,1% (7,4, 6,6) 5,65 (6,0; 5,3) 0,225 (0,238; 0,208)
p = 0,004 p=0,012

6,5* (7,0; 6,3) 5,05 (5,2:4,9) 0,263* (0,280; 0,46)
p = 0,004 p=0,010

6,8* (6,9; 6,6) 5,10 (5,1; 5,0) 0,265* (0,272; 0,264)
p = 0,006 p=0,006

Maca tina m
(kr x 107%)

HoBxwuHa Tina |

(mx10?)

3HauyeHHs
Maco-pocToBOro
nokasHuka m/I?

Mpu HapoaXeHHi Mia yac BuBepeHHs 3 ekcnepumeHTy (180-182 no6a)

165 (200; 150) 17,3 (19,0; 16,5) 0,562 (0,588; 0,551)
215 (240; 200) 19,0 (19; 18) 0,617 (0,665; 0,579)
189 (250; 158) 17,3 (19,5; 16,5) 0,618 (0,657; 0,580)
193 (220; 160) 18,0 (19:0; 17,0) 0,590 (0,614 0,554)
158 (165; 150) 175 (17,5, 17,0) 0,539 (0,547; 0,502)

*: BIIMIHHICTb BiZ rpyny KOHTPOIO BiporigHa 3 iMoBipHicTio noxubku p < 0,05.
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LI rpyny nepeBaxHo BiAOMpany NoTOMCTBO TBapWH, ski
nepen CnaptoBaHHAM i MiJ vac BariTHOCTi nepebyBanu Ha
CTaHaapTHOMY paLlioHi BiBapito, ane HapoaWnues 3 Benu-
KO JOBXVHOHO TiNla Ta BiQHOCHO 3HIKEHOK Macoto Tina.

lpyna 2 — HOBOHAPOMXKeEHi LLlypu-Makpocomm (n = 6)
i3 rapMOHINHUM BHYTPILLHLOYTPOOGHUM PO3BUTKOM — 3
iHOeKCoM Macy Tina, Lo aHanorivYH1 KOHTPOM. Y Lo
rpyny NepeBakHO YBILLIO MOTOMCTBO TBapWH Y 3piriomy
BiLli (8-9 micsuiB), Aki nepen cnapioBaHHAM i Nif vac Ba-
riTHOCTi nepebyBan Ha BUCOKOKamNOPpiiiHii AjeTi.

Ipyna 3 — Lwypu-makpocomu (n = 6) 3i cTaHZAPTHO
[OBXVHOIO Tifa Ta BEMUKUMM 3HAYEHHSMU MacK Tina
iHoekcy macu Tina. Y Ly rpyni nepesaxano noToOMCTBO
MOMoAuX TBapuH BikoM 3-5 MicsuiB, ki nepen cnapro-
BaHHAM i nig Yac BariTHocTi nepebyBanu Ha BUCOKOKa-
TNOPIVHIN JieTi.

Mpyna 4 — wypun-makpocomu (n = 6) i3 cepeaHiMmn
3HaYEHHSIMU JOBXMHM Tina Npy HApOKEHHI Ta BHYTPILL-
HbOYTPOGHWUM OXKUPIHHAM (SK i Y TBapuH rpynu 2). Ane
BariTHICTb MaTepiB LMX TBApuH nepebirana B rinokiHeTny-
HUX YMOBaX, TOMY BUPILLMIW BUAINWTY iX B OKPEMY rpymy.

[ins dhopmyBaHHs BCix rpyn Bigibpanu HoBOHapoaxe-
HUX LLYPIB i3 pi3HKX NOCnigiB. Yci rpynu penpe3eHTaTuBHi
32 HasBHICTIO LLLPST YOMOBIYOI Ta XIHOYOI CTaTi.

MoTOMCTBO LUypiB BUBOAWIM 3 €KCMEPUMEHTY Ha
180-182 poby nicns HapomxeHHs (6 micauis). 3micT i Ma-
HiNynsAuii 3 ekcnepuMeHTansH1UMK TBapuHaMK Bignosiganu
HauioHanbHUM «CriflbHUM €TUYHUM NpUHUMNam Aocni-
IDKeHb Ha TBapuHax» (YkpaiHa, 2001), Lo y3romKyTbCs
3 MOSIOKEHHAMM «EBPONENCLKOI KOHBEHLT Mpo 3axucT
XpebeTHNX TBapuH, L0 BUKOPUCTOBYIOTLCA ANS eKCre-
PUMEHTarnbHUX Ta iHWKX HaykoBux Linewn» (Ctpacbypr,
1986). TeapuH BUBOAWIN 3 EKCMIEPUMEHTY LLMISIXOM nepe-
[03yBaHHS TioNeHTasy HaTpito 3 HACTYMHO AekaniTalieto.

[ns mopdonoriyHoro aHanisy BMKOPWUCTOBYBanu
TKaHWHW MPYBYLLHUX CRIMHHWX 3ano3. Bastuii matepian
dikcyanu B 10 % HeiATpansHOMY dhopmaniHi i 3anvesanm
napadiHoM 3a 3aranbHOMPUIAHATOI MeToauKo. [ns
BVBYEHHS CBITNOONMTUYHUM METOAOM 3pi3 3aBTOBLLKU
5-6 MkM 3abapBnitoBanyt reMaToKCUITIHOM Ta E03UHOM
(H&E), ranoujaHiH-xpomoBuMKM ranmyHamn 3a EnHapco-
HOM Ha cymapHi HykneiHosi kucnotu [13,14]; noctasunm
PAS-peakuito Ha rnikonpoteigu [15]. [ina BusBneHHs
iHTEHCVBHOCTI anonTo3y Y rMaHaynoLyTax nocTaBunm imy-
HoricToxiMiuHy peakujto 3 Caspase 3 i3 fo3abapBreHHsM
rematokcuniHom Maiepa (TermoScientific, CLUA) [16].
[nsa ineHTudiKauii peakuii BUKOPUCTOBYBanu cuctemy
Bidyanisauii Quanto (TermoScientific, CLLA) 3 HaHeceH-
HSIM SIK XpoMoreHa 3-AjiaMiHOBeH3NaMH TeTpaxnopuay.

MikponpenapaTtv BuB4anu Ha Mikpockoni Axiostar-
plus (Zeiss AG, PPH), BMKOpUCTOBYHOUM ChOTOKAMEPY.
MopdomeTpito 3aiicHIoBanM Ha LM POBKX 306paXKeHHsIX
3a 1ONOMOTOH0 KOMIM'KOTEPHOTO 3abe3neyeHHs «bioTecT»
(P®). BusHauanu nnotuy sipep rnaHaynouuTie, oLiHoBa-
v micT AHK y aapi, PHK y umtonnaswmi (3abapsneHHs
3a EfiHapcoHoM), rnikonpoTeigiB y CrvHi, sika BUsiBneHa
y npoTokax i npocaitax aunHycis (PAS-peakuis).

Yci pesynbratvt KOHGOKanbHOT Na3epHoi CkaHyBasb-
HOi Mikpockonii ogepxanu 3a 4ONOMOrOK fla3epHoro
CkaHyBanbHOro koHokansHoro mikpockona Leica SP8
AOBS Ha iHBepToBaHOMY CTeHai Mikpockona Leica DMi8
y nabopartopii «biomarematukay IHCTUTYTY dhisionorii
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Yecokoi akagemii Hayk (M. MNpara, Yecbka Pecnybnika).
Y pexumi ogHOOTOHHOTO 30yKEHHS BUKOPUCTOBYBamNu
aproHoBwii nasep (488 HM). HanaluTyBaHHs Ta nepeBipky
noTy»HocTi nasepa BrkoHysanm npu 100 % iHTeHemBHOCTI
300pakeHHs. MMoTyXHICTb Nasepa y GOKYCHilA NnoLwmHi
3pa3ska 3 ACS APON 40x1.15 Qil and Water CS 06’ekTu-
Bom cTaHoBuna 1,14 mBt ansa 100 % noTyxHocTi nasepa
Ta 0,27 mBT ans notyxHocTi nasepa 9,52 %. [ns yHuk-
HEHH$1 POTOOUMLLIEHHS 3pa3Ka Nif Yac 36MpaHHs AaHKX
MOTYXHiCTb nasepa Leica BctaHoBneHa Ha 9,52 %. [ns
YHWKHEHHS1 HaAMIPHOTO HACUYEHHS 300paXKeHHs Ans BCiX
3paskiB 3HAYEHHS! iIHTEHCMBHOCTI BCTAHOBNEHO Ha 2,5 %.

[nst oTpUMaHHs ONTUManbHOTO CUrHany Bif TKaHWH,
Lo 3abapsneHi H&E, BukopucTanu LOBXWHY XBUAi 04HO-
(pOTOHHOrO 30yKEHHS 488 HM i Aiana3oH OETEKTYBaHHS
Big 500 Hm £o 600 Hwm [17].

[N BUMIpIOBaHHS TOYHOMO PO3MIpY MONEPEYHOro
nepepisy auWHyciB NPUBYLLHWX CMIMHHKX 3aM03 y AoCHi-
[PKYBaHWX TBApWH BUKOPUCTOBYBANM 3pi3n 3aBTOBLLKM
15-80 mkm, 3abapeneHi H&E, aki gocnigunm 3a gono-
MOrOK KOH(oKanbHoi Mikpockonii. OTpumanu Tpusm-
MipHi 306paXXeHHs1, y KOXXHOMY 3i 3pa3kiB BUMIpSIU Taki
napameTpu: nroLia nonepeyHoro nepepisy auuHyca
CINVHHOI 3210311 B HAWLLUMPLLIV Oro YacCTuHi, NioLLa npo-
CBITY aUuHyca, NnoLa nonepeyHoro nepepisy KOXHOro
rmaHaynoumTa B aumnHyci, NEPUMETP KOXKHOTO aLuHyca
B HaWLWMPLLIi 1oro YacTuHi. BumiptoBaHHs 3pobneHi 3a
[0MOMOTOH0 BiAKPMTOrO MporpamHoro nakera Fiji 3 Buko-
pucTaHHaM nnariHa Measure [18].

CepeqHi 3Ha4yeHHs napameTpiB OLiHIOBanM, 3acTo-
coBytoun nporpamy MS Excel 2016. inote3n npo Big-
MiHHICTb CepefHiX 3Ha4eHb napaMeTpiB y Manux rpynax
nepeBipsany MeToAaMun HenapameTpu4HoOi CTaTUCTUKK
(3a kpuTepiem MaHHa-YiTHi), BUKOPUCTOBYHOUN MakKeT
Statistica 6.0.

PesyAbTati

MegiaHu BiOHOLWEHHS MacK CIIMHHMX 3a503 40 Macu
Tina TBapyH B OCHOBHWX rpynax 6ynu HEBIPOTiAHO MEHLL
MOPIBHSHO 3 KOHTPONbHUMM Lypamu (mabn. 2). Llikasi-
LUMMK € MOPIBHSIHHS LbOrO NapameTpa 3 AaHuMK Ans
TPUMICSYHUX TBAPUH, LLIO OfepKaHi B nonepeaHin poboTi
[7]. Y TBapWH KOHTPOMbBHOI rpynK 3 BikoM (Bia 3 [0 6 Mics-
LiB) BinOyBaeTbCst 30iNMbLIEHHS BIZHOCHOT MACK CIIMHHMX
3ano3 npubnusHo y 2,5 pasa. Y TBapwH, siki Hapoamnucs
MaKpocoMamm, TakoX BigbyBaeTbCs 30inblLIEHHS LibOro
nokasHuka, ane Habarato MEHLLIOK Mipoo — B cepes-
HboMy Ha 38 %. BusiBunocs, Lo 3 BikOM BigHOCHa Maca
CIMVHHMX 327103 TBAPVH-MaKPOCOMIB NPU HAPO[YKEHHI CTae
MEHLLIO, HixX Y TBAPWH FPYMNU KOHTPOTHO, @ Y TPUMICAHHIX
TBapWH-MakpOCOMIB MNPV HAPOMKEHHI Lie NokasHuK bys
GiNbLUMIA, HXK y TBAPWUH FPYNK KOHTPOIHO.

Y WwypiB KOHTPONLHOI rpynu napeHxima pobpe
30epexeHa, iHTepCTULiin TOHKMIA, 6e3 NenkoLMTapHUX
iHbineTpartiB. OgHak nNepuayKkTanbHO BUSIBUNM HE3Ha-
YHWI cknepoa. MNpwn 3abapBrneHHi ranoLjiaHiH-xpoMOBUMM
ranyHamu (3a EiHapcoHoM) criocTepiranyt BENUKY Kinb-
KICTb iIHTEHCMBHO 3abapBrneHnx saep, Lo € CBIAYEHHSIM
[OMiHYBaHHS! CMiparni3oBaHOrO HEaKTUBHOTO XPOMAaTWHY.
YacTtuHa cepouuTiB Mae eyxpomHe S4po, B Akomy Jobpe
npornsgaeTtbca saepue. B mabnuysx 21 3 HaBegeHi pe-
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Tabnuus 2. MegianHi 3Ha4yeHHa Me (Q3;Q1) Mack NPUBYLLIHUX CAIMHHKX 3aM03, BIAHOLUEHHS Macy CIIMHHWX 3ano3 A0 Macy Tifna, a Takox KinbKocCTi
rMaHayrnoumTiB Ha NnoLi 3pisy 750 MKM?y LLECTUMICSYHUX EKCTIEPUMEHTANbHIX TBapWH

Ipyna pocnimkeHHsa MegiaHHi 3HaYeHHA
Macu CIMHHMX 3ano3 (kr x107%)

MepgiaHHi 3Ha4eHHS BigHOLWEHHA
Macy CrIMHHMX 3ano3 Ao Macw Tina (%)

MepiaHHa KinbKicTb cepouuTiB
Ha nnodyi 3pisy 750 Mkm? (ek3emMnnspm)

KoHTponb g, 5,30 (6,0; 4,9) 0,034 (0,036; 0,033) 115 (130; 111)
pyna 1 6,45 (7,7, 4,6) 0,029 (0,032; 0,022) 104* (105; 102)
p=0,015
pyna 2 545(7,9;4,7) 0,032 (0,033; 0,030) 142* (156;133)
p=0,042
Tpyna 3 g, 475 (6,1; 4,1) 0,025 (0,028; 0,024) 137 (150; 122)
Tpyna4 g 4,30 (4,7, 4,1) 0,028 (0,029; 0,026) 138* (170; 134)

p=0,025

*: BIAMIHHICTb Bifl rpynu KOHTPOIIO BiporigHa 3 IMOBIPHICTIO Noxnbku p < 0,05.

Tabnuus 3. MegianHi 3HayeHHs Me (Q3;Q1) posmipis saep, ONTUYHOT FYCTUHM LUTOMNA3MK, SAEp CEPOLMTIB i PiANHM Y NPOCBITax NPUBYLLHNX CAIMHHUX
3an03 6-MiCAYHNX eKcnepuMeHTanbHUX TBapuH

Fpyna pocnipxeHHA

MegiaHHi 3HaYeHHA nnowwi
fanep cepoumnTiB, MKM?

OnTU4Ha rycTuHa sigep cepoumTiB
(3abapBneHHs 3a EHapcoHoMm,
YM. Of, ONT. [YCTUHM)

0,388 (0,395; 0,294)

OnTHUYHA ryCTUHA LIMTONNA3MU CEPOLIMTIB
(3abapBneHHs 3a EiiHapcoHomM,
YM. Of. ONT. FYCTUHMK)

0,113 (0,114, 0,112)

KonTporb 22,2 (32,1;21,4)

Tpyna 1 20,7 (24.6; 18,4) 0,745* (0,815; 0,674) 0,077 * (0,089; 0,073)

p = 0,032 p =0,047

Mpyna2 ., 26,5 (32,0; 23,5) 0,326 (0,364; 0,303) 0,125 (0,148; 0,123)

Ipyna 3 23,5 (27,5; 221 0,401 (0,454; 0,362 0,218* (0,242; 0,143

180

p=0,047

Mpyna 4 ., 30,2* (33,1; 26,6) 0,574 (0,756;0,545) 0,349* (0,362;0,338)
p=0,047 p =0,009

*: BiIMIHHICTb BiZ rpynu KOHTPOMIO BiporigHa 3 iMoBipHicTio noxubkw p < 0,05.

3ynbTaTv MOpOMETIi: MeAjaHHa KinbKiCTb CEpOLMTIB Ha
nnoLwi 3pisy 750 MkM?, MefiaHHe 3Ha4YEHHs! NoLLi SAep,
OMNTWYHA ryCTWHA SAEeP Ta ONTUYHA NYCTWMHA LUTOMNa3Mm
npv 3abapBereHHi 3a EiHapcoHoM.

lNopiBHIOYM MOPPOMETPUYHI AaHi LECTUMICAYHMX
KOHTPOIbHMX TBApWH i3 TakMm B Tpy Micsi [7], BUSBUAN:
CepeHs KinbKicTb rmaHaynouuTiB Ha (iKCOBaHIN NMOLL
3pisy amMeHLumMnack Ha 23 %, nnoLua saep rmaHaynouumTis
36inbwmnack Ha 60 %. OnTuyHa rycTuHa sgep rnau-
ZynouuTis ameHwmnacs Ha 30 %, a onTuyHa ryctuHa
umTonnasMu ameHLumnnack Ha 59 %. OTxe, B OHTOreHesi
Big 3 Ao 6 micsuiB siapa cepouuTi cTanm GinblumMMm Ta
€YXPOMHILLMMMK, L0 CBIAYNTb NPO NiABULLEHHS MOPdO-
pyHKLIOHaNLHOI aKTUBHOCTI. 3MeHLUEHHs BMicTY PHK'y
LTONna3sMi MoXHa NOSCHWUTY HAKOMMYEHHSAM Y Hil BinkiB
CIMHK. Take NOSCHEHHS NiSTBEPAKYETHCS BUBYEHHAM Mi-
Kponpenaparis i3 npoeeeHHaM PAS-peakLii — B 6aratbox
rmaHgynoumTax uutonnaama ykeuHodinsHa.

Y TBapWH rpynu 1 NOPIBHAHO 3 rPYNoOK0 KOHTPONHO
abcontoTHa MefliaHHa Maca CMMHHUX 3a5103 HEBIPOTiAHO
3binbLieHa, a BigHOCHa Maca 3meHLwweHa (mabrn. 2).
MiKpOCKOMIYHO IHTEPCTHLIiI TOHKWIA, HE CKNEPO30BaHUN,
KiHLeBI Bigainu auuHycis wWmpoki. [MpusepTtae ygary, Wo
TifIbKW Yy TBApUH LiEi OCHOBHOI rpynu HeMae (HOKycCiB
3arnbeni auyHyciB, ane MicLSMM Bidyani3ytoTbCsl AinsiHKM
3 TaK 3BaHUMU CMOKIMHUMWY CepoumuTamu, ki e He
(pyHKLIOHYIOTb | He YTBOPIOKOTL auuHyc. CepeaHs Kinb-
KiCTb cepouuTiB Ha (hiKCOBaHi MnoLLi 3pidy BiporiaHO
3HWKEHa NOPIBHSHO 3 rPYMot KOHTporto (mabr. 2). Appa
30e6inbLUIOoro ApiGHILLI, HXX Y KOHTPOMI, @ ONTUYHA rYCTUHA
snep npv nocpapbysaHHi 3a EliHapcoHom BiporigHo 30inb-
LeHa. BusHaumnum Takox BiporigHe 3MeHLLEHHS ONTUYHOT
ryCTUHU umTonnasmu (mabn. 3). Omxe, 3anoau mopgo-
(pyHKLIOHANBLHO BUCOKOAKTUBHI, ane HaBaHTaXEHHs Ha
OKpEMi CepoLMTH BiAHOCHO HEBETNKE.
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[MopiBHIOKOUM CTaH 3ar103 Y TBAPWH Lii€i rpynu (Makpo-
COMM 3 AehiLIMTOM Macy Tina npy HAPOMKEHHI) B LUECTH- i
TPUMICAYHOMY BiLli [7] MOXHa BiA3HAYUTI 3MEHLLEHHS Ha
9 % KinbKOCTi CepoUMTIB Ha hikCOBaHII MIIOLLI 3pi3y, Lo
MOB’A3aHO 3i 30iNbLUEHHAM KiHLEBWX BiOAiniB aLyHyCiB.
Mpu po3BuUTKY TBApWH Big 3 A0 6 MiCALIB TakoxX crocTe-
piranu HesHa4He (Ha 17 %) 3MeHLeHHs nnowi agep
rnaHaynoumTie i Ha 29 % 36inbLUEHHS! ONTUYHOT TYCTUHU
f0ep, a ONTUYHa ryCTUHA LWUTOMNA3MM 3HUXKYETLCS Ha
78 %. MoxHa npunycTuTy, WO B BIKOBIM AMHaMiLi B
MaKpOCOMIB Lii€i rpynu BibyBaeTbes 30inbLUEHHS 3amn03,
0fHaK iXHa MOPOyHKLIOHaMNbHA aKTUBHICTb CTUMYMBO-
BaHa MeHLLe, HiX Y KOHTPOMbHiW rpyni. KpiM Toro, sk ysxe
BiA3Ha4Y€HO, BUSBUNW HeaUdEepPEHLINoBaHi cepoLuTy,
HeopraHi3oBaHi B aLyHycu, To6To Taki, Lo nepebysatoTb
y «3anaci».

Y rpyni 2 MakpocomMu NpeacTaBneHi TBAPUHAMU, siKi
HapOAWINCSA FapPMOHINHO PO3BUHEHUMU — 3 BUCOKAMU
3HAYEHHSAMW Macy Ta JOBXWHM Tina. Y Bili 6 MicsuiB i
abconioTHa, i BIZHOCHa Maca MPYBYLLHUX CAIMHHWX 3ar103
BipOrigHO He BiApPI3HANAcs Bif rpynu KOHTpoMo (mabsi.
2). Mikpockoni4HO BU3HAYNIN PO3LLMPEHHS IHTEPCTHLHO,
HasIBHICTb CNabKko BUpaXXeHOro MakpodaranbHo-niMgo-
LIMTapHOTO iHQINLTpaTy, MicLUsaMM crniocTepirany iCTOTHY
ZOMiLLKy nonimopdhoHykneapis. CepounTi MatoTb siapa
Pi3HOTO PO3MIpY, € ZiyXXe BenwKi (MoninnoiaHi), ixHs Kinb-
KiCTb Ha chikcoBaHil NnoLi 3pisy BiporigHo GinbLue, Hix y
koHTponi. MnoLua saep HeBiporiaHo 36inbLueHa (mabri. 2).
OnTnyHa ryctmHa saep 3HKeHa BHacniZoK 30inbLUEHHSs
KifIbKOCTi eyXPOMHMX Siiep, @ ONTUYHA MyCTVHA LmTonnas-
MM cepoLmTiB Npy 3abapeneHHi 3a EiHapCoOHOM Ha piBHI
rpynu KoHTponto (mabn. 3). TO6To MoXKHa NpUNYCTUATH, LLO
MOpPCOYHKLIOHANBHUI CTaH NPUBYLLHUX CIIMHHUX 385103
Y LLYpIB Lji€i rpyny Ha TOMY X PiBHi, LLO i B KOHTPOMbHUX
TBApUH. Xo4a y TpUMICsMHOMY BiLli [7] Gynmn HasiBHi 03Haku
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MOLUKOMKEHHS CAIMHHUX 3amno03, KOMNEHCATOPHOI rinep-
nnasii Ta rineptpodii.

lMopiBHIOKYM CTaH MPUBYLIHWUX CMMHHWX 3ano3 Yy
LLIECTUMICSYHWX TBAPUH LiiEi OCHOBHOI rpynu 3 TPUMICSY-
HUMV TBAPUHAMU aHaNoriyHoI rpynu [7], BUSBMNK: y TBa-
PWH BiKoM 6 MicsLiB BiAOYBaETbCS 3MEHLIEHHS Ha 28 %
KiNbKOCTi cepoumTiB Ha (PiKCOBaHiv NnoLwi 3pidy; noLa
AAep rmaHaynouuTiB cyTTeBo (Ha 63 %) 36inbwmnacs, sk
i Mg Yac NOPIBHAHHS LiX BIKOBYWX KaTEropiii KOHTPOMbHNX
TBapuH. ONTn4Ha ryctuHa sigep npu 3abapBreHHi 3a
EiHapcoHoM 3meHWwMnack Ha 42 %; onTu4Ha ryctuHa
LIMTOMMa3Mn TakoX 3MeHWwunach Ha 63 % — [0 piBHA
koHTponto. OTxe, y BIKOBIM AMHAMIL B MAKpOCOMIB rpynu
2 cnocTepirany BTpaTy YacTUHW NapeHXiMaTo3HuX ene-
MEHTIB i NiABMLLEHHS MOPOdYHKLIIOHANBHOT aKTUBHOCTI
OKPEMOro cepouuTa.

Y WEeCTUMICAYHUX TBapUH rpynu 3, ki Hapoamnmucs
MaKpocoMamu 3 OXUpIHHAM, abcontoTHa 1 BigHOCHA
Macu CIIMHHMX 32103 BUSIBUMMCH 3MEHLUEHVMM BiHOCHO
KOHTPOIbHUX TBApUH (mabn. 2).

Mig yac mikpockonii BUSBUAM PO3BUTOK iHTEPCTH-
LianbHOro CKNEpo3sy — BUPAXEHOro MepUAYyKTanbHOro
cknepoasy (puc. 1).

PosLumpeHHs CTpoMm cnocTepiranu He Tinbku BHaCHi-
[IOK CKIepo3y, arne 1 4epes BUpaeHNii HabpsiK | HAasiBHICTb
mapodaransHo-nimgoumuTapHoi iHinsTpayii. Bussunm
LPIOHI AinsHKY pyiiHyBaHHA napeHximu. Cepounty, K
CrnocTepirany HaBkomno (OKYCiB pyNHYBaHHS, MalTb
dheHOMeH MapriHaLii xpomaTuHy siaep. Agpa cepoumTie
pi3HOro po3Mipy, Aesiki sapa Ayxe Benuki, rinepxpoMHi,
BOYEBUAb, NOMINNOIAHI (puc. 2).

BisyaniayeTbcs Ynmana KinbKicTb CepouuTiB i3 ABOMA
aapamu. [ig yac MophoMeTpii BU3HAYMIW, LLO Y TBApWH
rpynun 3 cepeaHs KinbKiCTb CepoLMTiB Ha GIiKCOBaHil Mo-
LU 3pi3y HEBIPOriAHO 36inbLLUEHa NOPIBHSIHO 3 KOHTPONEM
(mabn. 2). CepepnHs nnoLua siaep CepoumTiB, SKi onTMYHa
ryCTUHa Siep CEPOLMTIB, Ha PiBHI KOHTPOIIO, @ ONTUYHA
rycTHa uuTonnasmm BiporigHo 30inblueHa Loao KOHT-
ponto (mabr. 3). TobTo NOPIBHAHO 3 KOHTPOINEM HasiBHi
03HaKM CKIepoay, LLIO PO3BUBAETLCS, a TAKOX aTpodisaLti
3203 3 KOMMEHCATOPHOHO, BiMNbLL IHTEHCUBHO NPOAYK-
Lieto BinkiB ogHUM CEPOLUTOM.

AHani3yloum 3MiHU NPWBYLIHUX CAMHHWX 3anos3
Liel OCHOBHOI rpynu y BiKOBOMY acnekTi [7], BusBunu:
KifbKiCTb CepoLmTiB Ha (iKCOBaHiIN NMOLL 3pidy B LLypiB
uiei rpynu 3 Bikom 3MeHLumnacs Ha 30 %; nnowa sapa
cepouyTa 36inblumnacs Ha 15 %. OnTuyHa ryctuHa sigep i
umTonnasmu aeLo 3Huaunuce (Ha 12i 30 % BianosigHo),
LU0 MOSICHIETLCS HAKOMUYEHHSAM Y LUTONNa3Mi BenuKkoi
KinbkocTi rnikonpoteigis i npoteiais (PAS-peakuis).

Makpocomu rpynu 4, B SKy BKIHOYUNKU TBAPUH i3
BENMKOK MAcoHo Tifna Ta BUCOKUM iHLEKCOM Macu Tina
NPV HAPODKEHHI (TOOTO 3 COMaTOMETPUYHOKO KAPTMHOIO,
L0 CXOXa Ha MakpocoMiB rpynu 3, ane npu Mogento-
BaHHi MaKpOCOMIii SIKWX [0AaTKOBO A0 rinepKanopinHoi
ZieTn BUKOpuCTanu gakTop rinokiHesii), y Billi 6 micauis
Manu Taky caMmy abCOIKOTHY i BiIHOCHY Macy NPUBYLLHWX
CIMHHWX 32103, AK | TBapyHW rpynu 3, TOBTO 3HMXKEHY
wozo KoHTpon (mabs. 2). MikpockoniyHo micusMu
BidyaniayeTbCs Lue GinbLue Po3LWMPEHHS CTPOMU, nepu-
OyKTanbHUIA CKMNepo3, HasiBHICTb MakpodgaranbHo-nim-
¢hounTapHoro iHinbTpaTy 3i 36iNbLUIEHO KibKICTHO
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akTuBHUX ibpobnacTis i eosnHoginie. 3aebinbioro
CEepoLMTY HEBWCOKI, SApa Pi3HOTo po3mipy, baraTo ayxe
BeNukux siaep. Micusimm cnocTepiranu ApiGHi AiNsHky 3
o3Hakamm 3arubeni cepouuTis. Mig yac mopdometpii
BUSIBUNM BiporiaHe CyTTeBe 3DinbLUeHHS KinbkocCTi ce-
poLMTIB Ha (hiKCOBAHIN NMOLL 3pi3y NOPIBHAHO 3 rPYMnow0
KoHTponto (mabs. 2). CepeaHs nnowa agep cepounTiB
TaKoX BUsiBUNAcs 36ibLUEHOLO LLOAO KOHTPOIH, ane Bi-
POTiAHICTb He BUSIBIIN — SIK YK 3a3Ha4eHO, po3mip saep
Lyxe pisHuTbes. ONTWYHA rycTuHa saep i umTonnasmu
npu 3abapeneHHi 3a ENHapcoHoM Takox 36inblueHa
Lozo koHTponto (mabr. 3). Bouesnab npouec atpodiza-
Lii Ta cknepoTu3aLii B i rpyni NOCUIKOETLCS NOPIBHAHO
3 rpynoto 3. Busiunu cpokycy 3armbeni cepoumtis, a
Ti TMaHgynoumMTy, WO 3anuLImMnmcs, yHKLIOHYIOTb i3
GiNbLUVM HAaBaHTAXEHHSM.

[NopiBHIOKYM MOPGOGYHKLIOHANBHUIA CTaH LUECTU-
MiCSYHUX TBAPUH LLiET OCHOBHOI rpynu i3 TPUMICSYHUMM
[7], BCTAHOBMAW: KINBKICTb rMaHAYNOLMTIB Ha iKCOBaHIN
nrowyi 3piay 36inbwmnace Ha 16 %; nnowa sgep rmax-
AynouwTis — Ha 25 %; ryctuHa sgep i uMtonnasmu npu
3abapereHHi 3a EfHapcoHom 36inblumnack Ha 52 %
Ta 18 % BignosigHo. To6TO cnmHHa 3anosa LypiB Liel
OCHOBHOI PYNM NPOTSATOM OHTOreHe3y Lie BinbLu iHTeH-
CVBHO «BTpayae» napeHximy, a hyHKLIOHYHoHi cepoLmnTi
3a3HatoTb noninnoigu3aaLi 3 NiABULLEHHAM MOPOMYHK-
LliOHamnbHOrO HaBaHTaXEHHS!.

Kpim rictonoriyHoro Ta MOpOMETPUYHOTO BUBHEHHS
CIIMHHMX 325103 MOCTaBWIIM IMYHOTICTOXIMIYHY peakLito,
BUKOpMCTOBYtOUM aHTuTina go Caspase 3, ska € mMap-
KepoM anonTo3y. AKLIO Y TBApUH KOHTPOIBLHOI rpynu
MiYeHi raHgynoUuTy € OOUHUYHAMMK, iX CrOCTEpiratoTb
HE B KOXHOMY noni 30py, TO Npu 36inbLUEHHi CTyneHs
OXMPIHHS B MAKPOCOMIB, 0COBINMBO NpW MMOKIHETUYHOMY
€nocobi XuUTTS BariTHAX camuub (puc. 3), MiveHi KNiTUHK
TPannATLCS Y BENVKIlA KiNbKOCTI aLyHYyCIB.

OTxe, NpunyLLEHHs Mo GinbLL iIHTEHCUBHWIA MOPdO-
(pyHKLIOHaNbHWIA CTaH rMaHAyNoLMTIB Y MakpocoMis 3
OXMPIHHAM Mae 00'eKTVBHE MiATBEPMKEHHS. [TOpiBHIOKUM
IHTEHCUBHICTb iMyHoricToXimMiYHOI peakuii Ha Caspase 3
3araniomM y BCiX rpynax, MoxHa OTpMMaTh Take CniBBig-
HoweHHs: K<rp.1<rp.2<rp.3<rp.4.

MaTepian ekcnepymeHTy Takox AOCTIANIMN 3 BUKO-
PUCTaHHAM KOHGOKanbHOI NasepHoi ckaHyBanbHOI Mi-
kpockonii. Cepii onTU4HMX 3pisiB (puc. 4), Lo ogepxanu
3a [OMOMOro LibOro MeToy, Aanu 3MOry BU3Ha4UTK
B KOXXHOMY aLMHYCi NnoLly NnonepeYyHoro nepepisy B
HaWLWMPLUIA Oro YacTWHI, @ TaKoX iHLWi napameTpu
(mabn. 4).

[Jocnimpxytoun npenapati NPUBYLLHMX CAIMHHUX 3803
LIECTUMICAYHIX TBAPUH 3a AOMOMOrO KOH(OKaNbHOI
mikpockonii (mabs. 4), BONOBHWNM AaHi, Wo oTpuManu
3a [JOMOMOrOH0 3BUYaHOI CBITMOBOI Mikpockonii. B ycix
TBapWH, Siki HAPOAMIIUCA MAKPOCOMaMK, NonepeyHuii
nepepi3 auuHyca, oro nepuMeTp, KinbkiCTb CepoLmTiB
B aLMHYCi Ta MnoLia OKpeMoro cepouuTa BUSBUANCH
GinbLuMMK, Hix y kKoHTponi. OcobnuBo LikaBoto € cUTyalLlis
3 TBapuHamm rpynu 1. Y HiX NOKasHWKM NONepeYHoro ne-
pepiay aLuHyca, NepyMeTpa aLyHyca Ta oL OKPeMOro
CepoumTa MatoTb MakCMMaribHi 3Ha4eHHS!. Y MakpoCOoMIB,
K HAPOAWIINCS 3 OXMPIHHSAM, OCOBMMBO Ha TN FiNOKIHESIT
marepi, cnocrtepirany 36inbLUeHy KinbKiCTb CEpOLMTIB y
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Puc. 1. flinsiHka cnuHHoi 3anoav 180-[eHHOrO Lypa OCHOBHOI rpynu 3. BupaxeHuii nepuaykTanbHui cknepo3. 3abapeneqHs H&E. 36inblueHHs x100.

Puc. 2. [linsiHka cnuHHoi 3anoaun 180-4eHHOro Lypa 0CcHOBHOI rpyni 3. Benvika KinbkicTb CEpoLMTIB i3 Ayxxe BENMKMMM (NoninnoigHuMmM) sapamm V, a Takox 3 eyXpoMHUMU Siapamm

A. 3abapenenHs 3a EiiHapcoHoM. 36inblueHHs x400.

Puc. 3. [linsHka cnunHoi 3anosn 180-aeHHOro Lypa OCHOBHOI rpynu 4. ImyHoricToximiuHa peakuist 3 Caspase 3, fo3abapenenHs rematokcuniHom Maitepa. 36inblieHHs x400.

Bisyaniaytotbcsi KiHLEBI BigAinu, B AKMX yCi FMaHaynouuTy MiveHi aHTuTinamm fo Caspase 3.

Puc. 4. [linsiHka NpuBYLLHOT CRIMHHOI 38110311 180-4EHHOTO LLypa OCHOBHOI Fpynk 3, KONbOpOBe KOAYBaHHS IMBMHM (MakcUManbHa NPOEKLis CTeKy koHdokanbHUX MikpodoTorpadii)

(52 onTuyHi 3pian, ianyHMA poamip BUANUMOI NnoLwi 277,24 x 277,24 x 36mm) H & E. O6'extuB ACS APO 40x NA1.15 Oil and Water CSe.

Ta6bnuus 4. MepianHi 3HayeHHs Me (Q3;Q1) MOpchOMETPUYHIX NMapaMeTpiB MPUBYLLHUX CIIMHHUX 3203 6-MiCSYHUX eKCieprMeHTanbHUX TBApUH

lpyna
[ocnimpKeHHs

KoHTpons
pyna 1
lpyna 2
fpyna 3

fpynad

MegiaHHa nnowa

nonepe4yHoro nepepisy

auMHyca NpUBYLLHOI CIIMHHOI
3anosu, pm?

631,9 (796,5; 485,0)
1122,8* (1136,6; 819,8)
p = 0,006

889,2* (933,8; 876,6)
p=0,011

881,4* (892,4; 732,2)

p = 0,045

814,3* (914,6; 772,0)
p=0032

MegiaHHui nepumeTp

auMHyca NpUBYLLHOI CIIMHHOI

3anoam, ym

96,2 (107,7; 84,0)

133,9* (134,9; 116,9)
p = 0,006

13,55 (117,2; 113,4)
p = 0,006

113,1 (113,4; 102,9)

109,2* (116,1; 106,3)
p = 0,032

MegiaHHa nnowa

nonepeyHoro nepepisy
cipouuTa NPUBYLIHOI CIIMHHOI

3anosu, pm?

106,5 (133,2; 67,4)
160,4* (162,4; 123,1)
p=0,045

118,2 (138,9; 115,7)
117,9 (124,1; 96,7)

110,0 (114,7; 105,5)

MegiaHHa KinbKicTb
cipouuTiB y nonepe4yHomy
nepepisi aunHyca

6,2(7,1;58)
7,0(7,0;6,8)

7,0(7,7;6,4)

7,3(7.9;7,1)
p=0,035
7,3*(8,8;7,0)
p=0,020

*: BIAMIHHICTb Bif Py KOHTPOMIO BiporigHa 3 IMOBIpHICTIO noxubku p < 0,05.
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nonepeYyHoMy nepepisi aLUyHyca, xo4a po3mipy CepoLmTiB
He BIiPI3HAOTLCS Bif KOHTPOIHO.

MopdomeTpist Ha 306paxeHHsIX, Lo OTpUMaHi 3a 4o-
MOMOrO0 KOHhOKanbHOT MIKpOCKOMiT, BignoBigae AaHWM,
KOTpi ofepXxanu 3a AOMOMOrOl0 CBITIIOBOI MiKpockonii,
TOYHiLLIE IOMOBHIOE iX: Y LLypiB rpyniu 1 36inbLueHa nnowya
uuTonnasmm cepoumTis. ToBTO, aHanisyoum oTpuMaHi
paHille JaHi, 3'scoBanu, Lo B CepoLMTax YTBOPHKTLCS
3anacy cekpety B BinbLUil KiNbKOCTI, HiX Yy KOHTponi. Y
LypiB rpynu 2 BigbyBa€eTbCA Takuin CamMuii MpoLiec, ane
BiH € MEHLU BUpaXeHuM. Y LLLypiB rpynu 3 3anacu cekpety
3MeHLLEHiI, a Yy LLypiB rpynu 4 3adikcyBany MakcumanbHe
3MEHLLEHHS.

OTxe, 36inbLLEHHS BiZHOCHOT Macy MPUBYLLHOI CIIH-
HOI 3211031 y MakpOCOMIB, SiKi HAPOAUNMCS NPOMOPLINHO
PO3BUHEHNMW, B OHTOrEHES Bif, 3 40 6 MicsILiB BUSBUIIOCH
aHanoriYH1UM KOHTPOH0. Y MakpocoMmiB i3 Aediumtom abo
3 HaZNMLLKOM MacH Tifa, SIK-OT OKUPIHHAM NPy HAPOMKEH-
Hi, BiJHOCHa Maca 3ano3u 3a Leit nepiog 36inbLumMnacs
MEHLLIOK MipOHo.

lNpvBepTae yBary, WO B MaKpoOCOMIB i3 AediLTom
Macu Tina npu HapOKEHHI 3 BIKOM KiNbKiCTb CepoLMTIB
3MEHLLYETLCS MiHIManNbHO, MEHLLE, HiX Y KOHTPOTi, ane
auuHycu Benuki. PesynstaTtu kapioMeTpii Ta umMtodoTo-
METPIl CBigYaTh, WO MOP(OMYHKLOHaNbHa aKTUBHICTb
OKPEMOTO CepoLMTa 3 BIKOM 3HVXKYETBCS, 3amnacu CEKpeTy
30iMbLLYHOTHCS.

Y MakpoCOMIB i3 HAAMLLKOM Macu Tina npw Hapog-
XeHHi, 0cobnMBO y TBapWH, MOLENOBAHHS MaKpOCOMIi
AKux nepeabayano rinokiHesito BariTHOI camuLy, 3 BikoM
crnocTepiran 03Haku 306inbLIeHHS MOPGOdYHKLOHANb-
HOT aKTMBHOCTI 3ano3u, ane Lie 30inbLUeHHs niMiToBaHe.
Tomy B HUX 3achikcoBaHui BinbLL BUPaXeHW anonTos,
3anacy CEKpeTy B CepoLMTax 3MEHLLYIOTHCS.

06roBopeHHA

Pesynbrati LOCTigKEHHS € HOBUMM, OCKIfIbKU Y BiJOMiIl
aBTOpaM HayKoBi niTepaTypi iHpopmaLis npo noAiGHi
pocnipkeHHs BigcyTtHs. OpHak € 6arato focnigxeHb
BMIIUBY KiNbKOCTI Ta IKOCTi CRIMHK Ha (hOpMYBaHHS CTOMa-
TOMOTiYHKX NOPYLLUEHb. € BiROMOCTI NPO BNIMB LUBWAKOCTI
BUAINEHHS, KUCTOTHOCTI Ta 6ydepHOi EMHOCTI CIIMHK Ha
¢popmyBaHHs KapiodHux ypaxeHb [19]. Takox Bigomo,
LLI0 HeCTava y 3miluaHin crivHi imyHornobyniwie (A, M, G)
MOXe CyTTEBO 3MEHLLUTI MiCLIEBI 3aXUCHI CUINW OpraHiaMy
Ta NPOBOKYBaTW PO3BUTOK KapiosHoro mpouecy [20,21].
MikpoeneMeHTHWUIA cknag, CrIMHN TakoX MAE 3HAYEHHS Y
popMyBaHHi KapiECOreHHOI CUTYyaLii POTOBOI MOPOXHWHM
[22]. Omxe, cnvHHi 3an03m, SKi HOPManbHO (YHKLOHY-
10Th, MIATPUMYIOTb SIKICHWIA CTaH TBEPAMUX TKaHUH 3y0iB.
Henpsmo pu3nkoBUI CTaH CIMHHWX 3an03 Y Nioaen, ski
HapOAMINCS MakpocoMamu, MiATBEPAXYIOTb aHi Npo
BUCOKY iHTEHCMBHICTb kapiecy B AiTen i nignitkis, yus
maca Tina npu HapomkeHHi 6yna noHaa 90-LUeHTUbHUIA
piBeHb [4-6].

lMopyLueHHs MopdoreHe3y CAMHHUX 3ano3 3a yMOBM
HapOMKEHHS 3 MAKPOCOMIED, L0 peani3yeTbCs B pym-
HyBaHHi MexaHi3MiB 3aXuCTy MOPOXXHWHM POTa, NOSICHIOE
MiABULLEHY CXMMBHICTb OCI6, Sk HAPOKEHI Makpocoma-
MM, 40 3anarnbH1X NPOLECIB CIIM30BOT 060MTOHKM POTOBOT
MOPOXHWHK [23].
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BucHoBKHU

1. Y WwypiB, SiKi HAPOAMINCH MAKPOCOMaMW, HE3anex-
HO Bifj COMATOTWMY NPW HAPOMKEHHI B LUECTUMICSHHOMY
BiLli HasiBHA TEHAEHLLS1 4O 3HWKEHHS 3HAYEeHHS BigHOCHOI
Macu NPUBYLLUHOI CAIMHHOI 321031 MOPIBHSIHO 3 Yok
KOHTPOIHO.

2. Y CAMHHMX 3ano3ax TBapWH, siki Hapogunucs
MakpocomMamu (KpiM TBapWH i3 BHYTPILLHbOYTPOOHOK
CTUMYTSALEID POCTOBUX NPOLIECIB i BIGHOCHUM AediLMTOM
macy Tina), y Bili 6 MicsLiB MikpoCKoniYHO, 3 BUKOPUCTaH-
HSIM KOHCOKarbHOT MiKpOCKOMiT BUSIBIIEH] pe3ynbTaTy no-
LUKOKEHHS], 30KpEMa anomnTo3y CEePOLTIB, «3HUKHEHHSI»
napeHximu, CKneposy CTpoMu Ta MakpodaranbHO-Mim-
dpoumTapHoro iHginsTpaTy CTpomu. HaibinbLu BUpaxeHi
Ui SBULLA Y TBAPUH 3 O3HAKaMM BHYTPILLHBOYTPOOHOrO
OXMPIHHS, hopMyBaHHSA Makpocomii sikux Bigbysanocs
LUMISIXOM TiNepKanopiliHOi AjeTW Ta FiNOKIHETUYHUX YMOB
YTPUMaHHS BariTHOI camuLy.

3. BogHovac akTuBYHOTHCS KOMMNEHCATOPHI Me-
XaHiamu: crnoctepiranu 36inbLUeHHS SAep CepouunTis,
€YXPOMHICTb saep, TOBTO MiABULLEHHS MOPOdYHKL-
OHanbHOI aKTUBHOCTI OKPEMOTO CEpoLMTY. Y TBapUH i3
BHYTPILLUHLOYTPOBHOK CTUMYTSILLIEI POCTOBUX MPOLIECIB
i BIZHOCHUM LediluMTOM Macu Tifna MNOLUKOMKEHHS Ta
KOMMEHCaTOpHi SBMLLA BIACYTHI, — BUSIBUIU «OCTPIBLI»
HEeaKTUBHWX, 3anacH1X CepoLmTiB, MOPOdYHKLiOHaNbHe
HaBaHTaXEHHS (PYHKLIOHYHOUMX CEPOLIMTIB HEBUCOKE.

4. Y BiKOBI# AMHaMILi, TOBTO NOpiBHIOKYM MOPO-
yHKLiOHaNbHWIA CTaH CINWHHOI 3am03u LWypiB Y BiLi
3 i 6 micsuiB, BASIBANK: LWOAO rPYNM KOHTPOMIO BikOBe
30iMbLUEHHS CIIMHHOI 3aM03V MEHLL BUPaXXeHe Y TBApVH,
SKi HAPOAMMMCA MaKPOCOMaMU 3 BHYTPILLHLOYTPOOHO0
CTUMYTSALIIEIO POCTOBUX NPOLIECIB i BIGHOCHUM Ae(iLMTOM
macy Tina, Ta y TBapwH i3 HaAMMLWKOM Macv Tina. Y Tea-
PVIH i3 BHYTPILLHBOYTPOBHOK CTUMYIISLIIEI POCTOBMX NPO-
LIeCiB BCTAHOBMEHi 03HaKV EKOHOMHOTO (PYHKLIOHYBaHHS,
€ HasIBHICTb KMITUHHUX «3anaciB», HATOMICTb Y TBAPWH i3
BHYTPILLHLOYTPOBHWM OXVPIHHSIM PO3BUBAIOTLCS O3HAKM
aTpodisaLii CMHHOI 3211031 3 KOMMEHCATOPHOK MOpdo-
(pyHKLiOHaNBHO akTUBaLiEr0 (OYHKLIIOHYHOUMX CEPOLIUTIB.

MepcnekTuBM NoganbLUMX AOCHimKeHb NONAraloTb
Yy BWBYEHHI CTaHy TBEpAMX TKaHuH 3ybiB B eKcriepuMeH-
TanbHUX TBApWH, SIKi HAPOAMMWCH i3 MaKPOCOMIEHD, ANs
MiATBEPIKEHHS MPSIMOTO BNIMBY MOFAaHOTO CTaHy iXHiX
CIVHHKX 3aro3 Ha KapiecoreHHy CUTyaLito poTOBOi Mo-
POXHUHMW.
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MeTa po60TH — OLHUTM iH(POPMATUBHICTb BUKOPUCTAHHS BOAHEBOTO AMXallbHOMO TECTY 3 HABAHTXKEHHSIM Xap4OBOK) Nak-
TO30t0 cepeq AiTel PaHHLOrO BiKy Ta iXHIX MaTepiB Ans AiarHOCTMKW NaKTasHOi HegOCTaTHOCTI, BUSHAYUTW B3aEMO3B'A30K
pe3yneTaTiB TeCTy 3 NposiBamMm PyHKLIOHANbHKX racTPOIHTECTUHAMBHWX PO3NagiB y AiTen.

Matepianu Ta metoau. 32 fitam BikoM BiZ 1 MiCsLS [0 2 POKIB i3 pi3HNMU NposiBaMU PYHKLIOHANBHWX raCTPOIHTECTUHAMNBHUX
po3nagiB BYKOHaNW BoAHeBWA AuxanbHui TecT (BAT) i3 HaBaHTaXXeHHsIM Xap4OBOKO NaKTO30t0, AOCHIKEHHS FEHETUYHOTO
mapkepa C(-13910)T reHa MCM6 wnsixom GykansHoro sickpeby, MikpobionoriyHe gocnimxeHHs kany. BOT BukoHyBanu i B
matepiB 00CTeXeHUX AiTel.

Pesynsratu. Y 18,8 % giteit BOT BUSIBUBCSA NO3UTUBHUM (NakTasHa HegocTtaTHicTb — JTH), y 31,2 % — cymMHiBHUM (CUHApOM
HaanuLikoBoro 6akTepianbHoro pocty B kuwkiBHuky — CHBPK). Cepen matepiB fiteit, Skux 06CTEXMMM, NO3UTUBHI Pe3ynb-
Tatn BAT otpumanu B 43,7 % Bunagkie, cymHiBHi — y 9,4 %. MakcumanbHuiA piBeHb BoaHio B Aitent i3 JTH — 45,5 (40,0—
53,0) ppm — 3acpikcoBaHo Ha 180 (150—180) xg, L0 BipOrigHO Ni3HiLLe, HiX y AOpOCIuX. JochimKkeHHs MIKPOGIOTM KULLIKIBHMKA
[JiTei nokasano 3HxeHHst KinbkocTi bichino- Ta nakTobakTepiit y 43,8 % BUNaaKIB i 30iNbLUEHHS Ha LbOMY TI1i yMOBHO NaTOreHHOT
dnopm B 93,8 %: KI. pneumoniae — 46,9 %, S. aureus — 53,1 %, K. oxytoca — 18,8 %, E. coli— 31,2 %, E. faecalis — 6,2 %,
E. cloacae — 6,2 %, Clostridia — 9,4 %, C. freundi— 6,2 %. 3a faHMu JOCTIIKEHHS TeHETUYHOTO MapKepa fakTa3Hoi Hefo-
cratHocTi C(-13910)T, maixe Bci A4t (93,8 %) Bynm Hocismm ocHoBHoro anens C i3 piBHAM CniBBigHOLIEHHAM (M0 46,9 %)
Mix reHotunamm C/C i C/T i BIACYTHICTIO CTAaTUCTUYHO 3HAYYLLMX KOPenaLii i3 pesynstatamm BOT.

BucHoBku. [locnimkeHHs caigyats, Wwo B binbiocTi giten i3 CHBPK (80,0 %) i JTH (83,3 %) BusiBneHo acoujiaLii pisHoi yMoBHO
natoreHHoi propu, 3okpema S. aureus i K. pneumoniae Ha Tni 3HUxeHoro BmicTy naktobaktepirt (50,0 %) 3 6inbLuoto YacToTo
dhyHKUiOHanNbHOI Ajapei Ta IHTEHCUBHICTIO NPOSBIB CUMHAPOMY 3pUryBaHHs. BiACYTHICTb CTATUCTUYHO 3HAYYLLMX KOpENsLii
Mix pesynbstatamv BOT y fiten Ta ixHix mMaTepiB, a Takox i3 reHeTU4HUM JocnimpkeHHsm mapkepa C(-13910)T rena MCM6
CBIOYNTb NPO HM3bKY IHOPMATMBHICTb X AOCHIMKEHD LWOAO HAsSBHOCTI HENEPEHOCHOCTI NakTo3u B AiTel PaHHLOTO BIKY.

0c06€HHOCTH UCMOAL30BAHMA U MHTEPNPETALUMU PE3YALTaTOB BOAOPOAHOIO AbIXaTEAbHOrO
TecTa ¢ Harpy3Koi AaKTO30M Y AeTel paHHEero Bo3pacTa U UX MaTepen

C. U. UnbueHko, C. H. Hepenbckas, T. B. Moxelko

Llenb paboTbl — oueHUTb 3PHEKTUBHOCTb MCNONb30BaHUA BOAOPOAHOMO AblXaTeNbHOr0 TecTa C Harpy3kon MuLLeBown
NaKTO30M cpeay AeTeit paHHero Bo3pacTa v UX MaTepeli, yCTaHOBUTb B3aMOCBSI3b PE3ynbTatoB TecTa C NPOsiBEHNsIMM
PyHKLMOHAMNbHBIX rAaCTPOMHTECTUHANMBHbLIX PACCTPOUCTB Y AETEN.

Matepuanbl u metoabl. 32 AeTaAM B Bo3pacTe oT 1 mecsaua [0 2 NeT € PasfnyHbIMU NPOSBIEHUAMU (YHKLIMOHAMBHBIX
raCTPOVHTECTUHASbHBIX PACCTPOMCTB NPOBENW BOLOPOAHBIN AbixaTenbHblid TecT (BAT) ¢ Harpy3kon NWLLEBO NMakTo30M,
nccnepoBaHns reHetudeckoro Mapkepa C(-13910)T reHa MCM6 nyTtem GykkanbHoro cockoba, Mukpoburonornyeckoe nccne-
noBaHue kana. Tect BT BbINONHSANM 1 'y MaTepen nccneayembix AeTeN.

Pesynkratbl. Y 18,8 % aeteit BOT okasancs nonoxuTenbsHbIM (naktasHas HegocTtatodHocTb — JTH), y 31,2 % — COMHUTENbHBIM
(cvHppom n3bbITouHOro GakTepuansHoro pocta B kuiuedHuke — CUBPK). Cpeau matepen obcnenoBaHHbIX AETEN NONOKUTENbHbIE
pesynetatel BOT nonyyets! B 43,7 % cnydvaes, coMHuTenbHble — 9,4 %. MakcvmarnsHbIn ypoBeHb Bogopoaa y aeren ¢ JIH —
45,5 (40,0-53,0) ppm — 3adhmkcvposaH Ha 180 (150—180) MuH, LOCTOBEPHO NO3KE, YeM y B3pOCTbIX. ViccnenoBaHme MUKpoBroThI
KULLIEYHVIKa AeTel NoKasarno CHUKEeHVe konuyecTsa 6udmao- n naktobakrepuii B 43,8 % cnydyaes v yBenuyeHue Ha aTom doHe
ycnoBHo-natoreHHow dropbl B 93,8 %: K. pneumoniae — 46,9 %, S. aureus — 53,1 %, K. oxytoca — 18,8 %, E. coli — 31,2 %,
E. faecalis—6,2 %, E. cloacae — 6,2 %, Clostridia—9,4 %, C. freundi—6,2 %. o AaHHbLIM YCCNeL0BaHWS TEHETUYECKOrO Mapkepa
nakTtasHoi HegoctatodHocTh C(-13910)T, noutn Bce aeTn (93,8 %) Bbinn HocuTensMm ocHoBHOTO annens C ¢ paBHbIM COOTHO-
LeHveM (no 46,9 %) mexay rerotunamu C/C n C/T 1 0TCyTCTBUEM CTATUCTUHECKM 3HAUMMBIX KOPPEnsALmiA ¢ pesynistatamu BAT.

BbiBoapbl. Viccneposanns nokasbiBatoT, YTo y 6onblumHeTBa Aetent ¢ CUBPK (80,0 %) v JH (83,3 %) ycTaHoBneHbl acco-
Lmaumm pasnnmyHomn yCrnoBHO-NATOreHHON hnopbl, B TOM yucne S. aureus n K. pneumoniae Ha poHe NMOHWKEHHOTO Coaep-
xaHus nakrobaktepuit (50,0 %) ¢ BbICOKOI YaCTOTOW (PYHKLIMOHANBHOM ANapen 1 UHTEHCUBHOCTbLIO MPOSIBMEHUI CUHAPOMA
cpbirBaHus. OTCYTCTBUE CTATUCTUYECKM 3HAUMMBIX KOPPENSLMIA Mexay pedynbtatamu BAT y aeten n ux matepen, a Takke
C reHetTndeckum nccneposaHvem mapkepa C(-13910)T reHa MCM6 cBuaeTenbCTBYeT O HU3KOW WHKDOPMATUBHOCTU 3TUX
1CCMeaoBaHMi Mo NOBOAY HaNM4Ms HENEPEHOCUMOCTY TAaKTO3bl Y JETel paHHero Bo3pacTa.

Maronoris. Tom 16, Ne 1(45), civeHb — kBiTeHb 2019 p.
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The peculiarities of using and reading of hydrogen breath test results
with lactose load in young children and their mothers

S. I. lichenko, S. M. Nedielska, T. V. Mozheiko

Purpose of the work is to evaluate efficacy of using hydrogen breath test with nutritional lactose load among young children
and their mothers and correlation of the test results with manifestation of functional gastrointestinal disorders in children.

Materials and methods. Hydrogen breath test with nutritional lactose load, genetic marker C (-13910)T of the gene MCM6
investigation by buccal scraping, microbiological investigation of stool were carried out in 32 young children between 1 month
and 2 years of age with different manifestations of functional gastrointestinal disorders. HBT was carried out in mothers of
investigated children.

Results. 18.8 % of children had positive HBT (lactose intolerance — LI), 31.2 % of young children had doubtful result (small
intestinal bacterial overgrowth syndrome — SIBO). Positive results of HBT were received in 43.7 % of cases, doubtful ones
were received in 9.4 % of women among mothers of investigated children. Maximal level of hydrogen in children with LI is 45.5
(40.0-53.0) ppm, it has been fixed on the 180" (150-180) minute, that is likely later than in adults. Investigation of children
intestinal microbiota showed decreasing of bifidobacteria and lactobacteria in 43.8 % of cases and increasing of opportunistic
flora in 93.8 % against this background including K. pneumoniae — 46.9 %, S. aureus —53.1 %, K. oxytoca — 18.8 %, E. Coli
—-31.2 %, E. Faecalis — 6.2 %, E. Cloacae — 6.2 %, Clostridia — 9.4 %, C. freundi — 6.2 %. Almost all children (93.8 %) were
carriers of the main allele C with equal relations (in 46.9 %) between the genotypes C/C and C/T and absence of significant
correlation with results of HBT according to the investigation of lactase intolerance genetic marker C (-13910)T.

Conclusions. The performed investigations have proved that associations of different opportunistic flora including S. aureus
and K. pneumoniae on the background of decreasing of lactobacteria (50.0 %) with the high rate of functional diarrhea and
intensity of manifestations of regurgitation syndrome, were revealed in many young children with SIBO (80.0 %) and LI (83.3 %).
The lack of statistically significant correlations between the results of HBT in children and their mothers, as well as with genetic
marker C (-13910) T of the gene MCM6 investigation demonstrates low level of information content of these investigations for
the evidence of transient lactose intolerance in young children.

IaktasHa HegocTatHicTb (1TH) y aiTen rpyaHoro Biky Moxe
BUCTYNaTN OLHUM 3 ETIONOMYHWUX YNHHWKIB BUHUKHEHHS]
(hyHKLIIOHAMBHMX racTpoiHTECTUHANBHUX po3nagais (Pr1P)
[1,2]. ®I'IP cepeq AiTeit NepLIoro poKy XUTTS — ofHa 3
Ha4acTiLLIMX NPUYMH 3BEPHEHHS GaTbKiB A0 nikapis-ne-
fiatpis, CiMENHUX nikapis i AUTAYUX raCTPOEHTEPOIIONiB.
Haibinbl Yyactmu nposiBamMu pyHKLiOHaNbHUX Po3-
nagiB TPaBMEHHS Ha MEPLIOMY poLj XMTTS, 0cobrmBo
B MepLi 6 micsauiB XWUTTA, 32 AaHUMK Pi3HUX aBTOPIB,
€ CMHAPOM 3puryBaHHs — 23,1 %, CMHAPOM ANTAYMX
KMLWKOBUX Konbok — 50-70 %, yHKUiOHanbHI 3ano-
pu — 17,6 % Bunagkis [3]. Cepen NPUYNH BUHUKHEHHS!
®rIP moxyTb ByTu 1 iHLI, WO NoB’A3aHi 3 MaTip'to abo
OUTUHO. Hanpwuknag, norpiluHOCTi B XapyyBaHHi MaTe-
pi-rogyBarnbHuLi, NOPYLIEHHS TEXHIKX BUrOQOBYBaHHS,
HEeNpaBWIibHE PO3BEAEHHST MOMOYHUX CyMiLLEN, KypiHHS
[4]. 3 Boky guTuHK — aHaTomo-cbisionorivHi ocobnmeocTi
Ta (pyHKUiOHaNbHa HEe3piniCTb TpaBHOI CUCTEMM AiTeW
PaHHbOTO BiKY, NEPEHeCeHa rinoKcis (BereTosicLeparbHi
nposiBn LiepebpanbHoi iemii), racTpoiHTECTMHaNbHA
¢hopma xap4oBoi aneprii (HarvacTilLe — aneprist Ha H6inok
KOPOB'SIHOr0 MOroKa), NakTasHa HepocTaTHICTb [5,6].
3a gaHumMu haxoBoi niTepatypu, NOHaA NonoBuHa
LiTEeN NepLIoro PoKy XWTTA CTPax4alTb Ha KWLUKOBI
KOMNbKN Came Yepe3 HeAOCTaTHIO KiMbKiCTb pepmeHTy
nakTasw [7]. 3anexHo Big piBHS 10r0 aKTUBHOCTI, KiNbKOCTi
NaKTO3M, Ka HAAXOOMUTb 3 Xap4yBaHHSM, iHAUBIAYanbHOI
YyTNMBOCTI KULLKIBHVKA, @ TaKOXX OCOBMMBOCTEN KULLIKO-
BOrO MikpOGIOLIEHO3Y BUPAXEHICTb KMiHIYHUX NPOSIBIB Npu
JIH moxe BapitoBaTh. ¥ LibOMy acnekTi HeobxigHa paHHst
AiarHocTuKa nakTasHoi HeJOCTaTHOCTI B AiTeN rpyaHOro
Biky, BOHa Mae ByTun BUCOKOIHGHOPMATMBHOMO i, HAAromnoB-
HilLe Ans fiTen Uil BIKOBOI rpymu, ManoiHBasvBHOK. 3a
[aH1MK CBITOBOI HAayKOBOI NiTepaTypy, «30M0TUM CTaH-
JapToM» Y AiarHoCTWLi NaTonorii LWyHKOBO-KULLKOBOMO
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TpakTy (LUKT) € MeToA BU3HAYEHHS aKTMBHOCTI NakTasu B
GionTaTax cnm3oBoi 060MOHKM TOHKOT KLk [8,9]. OgHak
CKnafHiCTb BUKOHAHHS, BUCOKA iHBA3UBHICTb i BUCOKA
BaPTICTb METOAVWKN 3HAYHO OOMEXYHOTb ii BUKOPUCTAHHS
B Aiten rpyaHoro Biky [10]. Ans agiarHoctuku JTH Takox
BVKOPUCTOBYIOTb FEHETUYHE AOCHIMKEHHS, LLI0 3aCHOBaHe
Ha BusHadeHHi C/T nonimopdiamy anens 13910 reHa
naktaau LCT, skuii po3TaLLoBaHiil y 2 xpomocomi (2q21)
[11]. Ane, Ha nornag OesKux aBTOpiB, LEN MeToq He
MOBUHEH LUIMPOKO BUKOPUCTOBYBATMCS YEPE3 BiACYTHICTb
KNiHIYHOrO 3HAYEHHS1 TECTY, OCKIMbKKU BiH He BiabuBae
AircHol cuTyauii LWoao HasiBHOCTI HEMepeHOCHOCTi Nnak-
TO31, a TiNbKW MPOTrHO3YE CXUMbHICTb 40 po3BUTKY JIH y
fopocnomy Biui [12,13].

HwHi ons giarHOCTUKM nakTasHoi HeQOCTaTHOCT Y
NPaKTUYHiIiA, 0COBNMBO 3aKOPAOHHIN, MEAULIMHI aKTUBHO
BKOPUCTOBYIOTb BOAHEBWIA AuxanbHui TecT (BAT) i3
HaBaHTaXXEHHSIM Xap4oBOK NakTo30k0. MpuHUMN TecTy
3aCHOBAHWI Ha TOMY, LIO BOAEHb HE YTBOPKETLCS Y
TKaHMHaX 340POBOI NIOANHW. EAMHM LUSXOM, 3@ 40MO-
MOrOI0 SIKOTO BiH 3'SIBMIIETLCS B OpraHiami, € aHaepoOHi
HakTepii KULLKIBHMKA, 30aTHi NPOAYKYBaTU I Or0 y MPOLIEC
hepMeHTaLii ByrneBogiB, siki NOTPaNsoTh TYAu 3 KEHO.
Omxe, 3@ HasiBHOCTI Y MPOCBITI KWLLKIBHVKA BYIMEBOAIB
Ta npuw posLienneHHi ix Gaktepiamu BinbysaeTbes BY-
LiNeHHs BoAHI0, sikuii fani abcopbyeTbest y KPOBOTIK,
TPaHCMOPTYETLCS B NIETEHi Ta BULINSETHCS 3 NOBITPSAM, LLIO
BuamxaeTbes [8,14]. MowwmpeHicTb Liei MeToaukn cepen
[0pOCNMX NauieHTiB NoB’si3aHa 3 ii HEiHBA3MBHICTIO, BU-
COKOI0 YYTIMBICTIO Ta cneumdivHicTio [15]. JocnimkeHHs
eheKTUBHOCTI BUKopucTaHHA BT i3 HaBaHTaXeHHAM
Xap4OBOI0 NMaKTO30t0 Cepeq, AiTel paHHbOro Biky NOOAM-
Hoki (KO. B. Mapywwuko, J1. O. Nlitsea, O. I". WagpiH Ta iH.).

Lle niaTBepmxye HeobXigHICTb paHHLOro AjarHoc-
TyBaHHs JIH 32 JONOMOrow ManoiHBasBHUX BUCOKO-

Key words:

lactose intolerance,
hydrogen breath
test, genetic
marker, intestinal
flora, infant.
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cneundiyHnx MeTodiB AocnimKeHHs. EdeKkTuBHICTb
BMKOPUCTaHHA Ta YyTimBicTb BT i3 HaBaHTaxeHHAM
Xap4yoBOK NaKTO300 cepen AiTeN PaHHLOro BiKy Mo-
Tpebye YTOUHEHHS Ta HAKOMUYEHHS AOCBIAY Woao Liel
MeTOAMKN. HayKoBwii iHTEpeC, Ha HaLL NOMsZ, CTAHOBUTb
napaneribHe TeCTYBaHHS AiTen i3 yHKLiOHANbHUMM ra-
CTPOIHTECTUHANBLHUMM PO3nafaMm Ta iXHIX MaTepis, SKLLO
npunycKaT CnagKoBICTb NATONOriYHMX NopyLeHb. Take
JOCniIKeHHA B negiatpii LWe He 3aicHioBany.

MeTta pobotu

OUiHUTW iIHHOPMATUBHICTb BUKOPUCTaHHS BOAHEBOTO M-
XanbHOTO TECTY 3 HABaHTaXXEHHAM Xap4OBOIO NaKTO30t0
NS AiarHOCTVKM nakTasHol HeLoCTaTHOCTI cepes AiTen
PaHHBOrO BiKY Ta iXHiX MaTEPIB, BU3HAYNTY B3aEMO3B 30K
pesyneTaTiB TECTY 3 KMiHIYHUMMN NposiBaMy (OYHKLIIOHamMb-
HUX raCTPOIHTECTUHANBHWX PO3NaziB.

Marepianu i meToAU AOCAIAKEHHA

Y nocnigxeHi 6panu y4actb 32 AUTHHM BikoM Big 1 Micsius
[0 2 pokiB, ki Manu pisHi nposin OIP LLUKT Ta otpumy-
Banu ambynaropHe abo craujoHapHe nikyBaHHs1, a Takox
32 matepi 06CTexeHuX aiteit. Kputepisimm BCTAHOBMEHHS!
giarHogy OTIP LKT i 3anyyeHHs Aiten y AOCMiIKEeHHS
Oyna BignoBIAHICTb KMIHIYHOT cUMNTOMATVIKM SO PUMCHKIX
kpuTepiie IV nepernsgy. Kputepii BUKIIOYEHHS: OpraHiyHi
ypaxeHHs LIHC, cnagkoBa Ta BpofpkeHa natornorisi LwnyH-
KOBO-KMLLIKOBOTO TPaKTY, rocTpi 3ananbHi npouecu LLKT.

Y BCiX MauieHTiB 3a4iCHWNN 3aranbHOKMIHIYHI [o-
CTiIKEHHS: OLIHIOBAHHS CKapr, aHaMHECTUYHUX AaHuX,
006’eKTMBHOIO CTaTycy, 3aranbHokniHiYHe nabopatopHe
06CTeXEeHHS, Lo BKMKYano npsMe MikpocKonivyHe
[OCTIKEHHs Kany (konpouwTorpama), 6akTepianbHwi
nociB Kany Ans AiarHoCTVKv AncHakTepiosy KULLKIBHUKA 3
BU3HAYEHHAM YYTNMBOCTI A0 aHTMOaKTepianbHWX Npena-
pariB. [Ins KifIbKICHOrO OLHIOBaHHS CTYNEHS BUPA3HOCTI
ckapr npm pisHux nposisax ®rP LUKT BukopuctoByBanu
BarnbHi cucTemu pisHMX aBTOPIB.

Ycim 06CTEXEHNUM AiTAM BUKOHAMM GykanbHMI 3ickpid
Ans BuU3HaveHHs reHetnaHoro C/T nonimopdpiamy anens
13910 LCT-reHa nakrtasu ta BT i3 HaBaHTaxeHHAM xap-
YOBOI N1AKTO3010. BogHeBWIA AnXanbHWiA TECT BUKOHANM
'y MaTepiB 0OCTeXeHNX fiTel.

Mig Yac reHeTUYHOro JOCNIOXEHHS pesynbratu
BM3HAYaM Tak: Mpu romo3urotHomy Hocictsi (C/C) —
nioauHa He 34aTHa 40 3aCBOEHHS NaKTO3u; Npu rete-
poaurotHomy HocincTei (C/T) — BapiabenbHuin piBeHb
NaKkTas3HOI aKTUBHOCTI, KONW YacTille po3BMBAETHCSH
BTOPUHHA NakTa3Ha HeJOCTaTHICTb; NPU FOMO3UTOTHOMY
HocincTai (T/T) NiognHa 3aaTtHa 4O 3aCBOEHHS NAKTO3M.

[Ons nposeneHHs BAT BukopucToByBanu nopra-
TWBHWI anapaT ANs BU3HAYEHHS1 BOOHKO B MOBITPI, LIO
Buamxaetbest, Gastro + Gastrolyzer (Gastro + Gastrolyzer
Breath hydrogen (H2) monitor) Bupo6HuuTBa Bedfont
Scientific Limited (Benuka BpwTtaHis), csigouTso npo
aepxaBHy peectpauito Ne 9455/2010 Big 25.06.2010 p.
BumiptoBaHHs piBHS BOAHIO B MOBITPI, LLO BUAMXAETLCS,
BVKOHYBanw HaTLLecepLe, 40 HaBaHTaxeHHs (6asanbHun
piBeHb) i yepes koxHi 30 xB NpoTarom 3 roguH gocni-
[DKEHHSI Micns NepopanbHOr0 HaBaHTAKEHHS! PO3YMHOM
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NaKTo3W. Sk HaBaHTaXXEHHS! BUKOPUCTOBYBamNM 3BUYalHY
Xap4oBy NaKTo3y, KOTPY Npu3HaYvanu 3 popaxyHky 1,5 r/kr
macv Tina (ane He GinbLue Hix 25 1), posseneHa y 10 mn/kr
Tennoi Bogw. Ans BAT y rpyaHux AiTen BUKOpUCTOBYBani
METOAVKY 3 NaTeHTY Ha kopucHy moaenb Ne 83552 «Cno-
Ci0 iarHoCTVKM TPaH3MTOPHOT NaKTa3HOI HEAOCTaTHOCTI
y OiTen nepwmx Micsauis xutTa» [7]. 3actocoByBanu
macku ans obnuyyst NneBHOro poamipy, siki Tpeba byno
LLiNbHO MpUKNagaTh 4o poTa Ta Hoca nauieHTa, Wwob He
6yno BuTOKY NoBiTps. MNpoLueaypa He nepepriBana Ta He
YTPYAHIOBana AuxaHHA AUTUHM | TpuBana 1 xsununy. ig
yac NigroToBKK A0 TECTY AOPOCIIOMY HEOOXiAHO Byno 3a
12 roguvH He BXVBATK iXy, Hanoi, KpiM HerasoBaHoi BOAM,
a TaKoX HanepenoaHi JOTPUMYBATUCH PeKOMEH0BAHOT
gietn. [Ins HeMOBNAT TECT NOYMHANMM MiHIMyM Yepe3 3
roAvHM Nicns rofyBaHHs 3aneXHO Bif BiKy, TaKOX Tpe-
6a byno BUKNIOYMTU NPUAMAaHHS aHTubakTepianbHUX
npenapartiB MiHIMyM 3a 2 TVkHi, NPobioTHKIB, BiTaMiHIB,
dhepMeHTIB i nocnabntoBanbHKX 3acobiB. TecT BBaxanm
MO3UTUBHUM Y BUNaAKY NiABULLEHHS BOAHIO Ha 20 ppm i
6inbLue Bin 6a3anbHOro piBHSA — AiarHOCTyBany nakTasHy
HepocTaTHicTb [16]. Mpu 3BinbLUeHHi piBHS BogHto Big 10
A0 20 ppm pesynbraTi TECTy TPakTyBanu SK CyMHIBHI,
LU0 CBIiAYMNO MPO HAsBHICTb CMHOPOMY NaKTO303anex-
HOro HaguLKosoro BaktepiansHoro pocty (CHBEPK) y
TOHKOMY KWLLKIBHUKY. [pw pisHULi MeHLe HixX 10 ppm
BiZl 6a3anbHOro piBHS BOAHIO pe3ynbTaT BBaXanu Hera-
TviBHUM [17].

CratucTuyHe onpauloBaHHS pe3ynbTaTiB [o-
CMifXeHHs BUKOHANW, BUKOPUCTOBYOYM Nporpamy
Statistica v.6.1 (StatSoft, CLLUA) (cepiiHuin Homep
AGAR 909 E415822FA). BpaxoByto4u HEBENUKUIA pO3-
Mip BMUOIPOK AOCMIAXEHHA Ta BiAXUMEHHS po3noginy
KiNbKICHUX [aHWX Bif HOPMamnbHOMO 3aKoHy (KpuTepin
LWanipo-Yinka), BUKOPMCTOBYBanNu HenapameTpuYHi
XapakTepuCTWKX | MeToamn aHanidy: megiaHy (Me), Mix-
KBapTUNbHWIA poamax (25-75 %), amcnepciiHniA aHania
Kpackena—Bonnica (H), kputepin Mana-YitHi (U), koe-
iuieHT B3aemHoi cnpsbkeHocTi MipcoHa (C). MNMopiBHSAHHS
BiJHOCHMX BENMUYMH BMKOHaNW 3a Kputepiem [lipcoHa
Xi-ksagpar (x?), B ToMy uncri 3 nonpaskoto Meiitca. Kpu-
TWUYHWIA PiBEHb CTATUCTUYHOI 3HAYYLLIOCTI (P) NpUiAManu Ha
piBHi <0,05, TeHaeHLito Bu3Ha4anm npm p < 0,1.

YCi y4acHWKM [OCTMKEHHS CniBnpaLtoBasii Ha OCHOBI
iH(hOpMOBaHOI 3roay 3rigHO 3 MiXXHAPOAHUMU HOPMammn
MeZMNYHOT ETUKN.

PesyAabTatu

Cepen 32 obctexennx giten 17 (53,1 %) pisyar i 15
(46,9 %) xnonuis. Bik giten ctaHoBuB 6,8 (4,0-10,0)
micsus, Bikom go 6 micauis 6ynu 15 (46,9 %) aitew, Big
6 mic. 1o 1 poky — 14 (48,3 %). Yci nauieHT manu npo-
SIBU (DYHKLOHANbHUX raCTPOIHTECTUHANbHUX PO3NagiB
3a Pumcbkumn kputepismm 1V: perypritaviio (cvHapom
3puryBaHHs) — 24 (75,0 %) Bunagkis, konbku —9 (28,1 %),
(yHKLioHanbHY Aiapeto abo dyHKUiOHanbHUI 3akpen — 11
(34,4 %) i12 (37,5 %) BignoBigHO. Y NOMOBUHI BUMaaKiB
(53,1 %) Tpannsnocs ofHoYacHe MoegHaHHS KinbKoX
nposiBiB ®I1P. Takox 6aTbkn CKapXUNUChb Ha METEOPH3M
y 50,0 % piten, nopywueHHs cHy —y 53,1 %, 3aHEMNoKOoeH-
Hs —y 40,6 %, kucnuin 3anax BunopoxHeHs —y 40,6 %,
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MOPYLLEHHS XapakTepy BUNOPOXHeHb — Y 78,1 % Aiten.
lMoBeniHka fAiTeit (3aHENOKOEHHS, NMOPYLLEHHS CHY) TICHO
acouitoanacs 3 nposisamu OI'P: HasBHICTIO AUTAYNX KO-
nbok (x2=12,09;C=0,52ix%>=11,05;C=0,51,p<0,001),
meTeopuamoM (x2=10,49;C =0,50i x*=15,18;C = 0,57,
p <0,001), dyHkuioHanbHoto giapeeto (x2=5,40;C =0,38
i x?=4,98,;C=0,37,p<0,05).

Martepi obcTexeHux aiteit Bynu Bikom Big 23 o
39 pokiB — 29,5 (28,0-32,0) poku. AHanis faHux akyLep-
CbKOrO aHamMHe3y nokasas, LU0 MepLuy BariTHICTb Manm
59,4 % xiHoK, TOKCMKO3 | TpumecTpy BariTHOCTI BU3Ha-
yunm y 31,2 % Bunaakis, aHemito — y 37,5 %, 3arposy
nepepuBaHHs BariTHocTi —y 31,2 %, Habpsiku —y 12,5 %,
yporeHiTanbHy natonorito — B 15,6 %, Hedpponartito BariT-
HUX —Yy 6,2 %. l'ocTpi pecnipaTopHi BipycHi iHdekwii (TPBI)
Mig Yac BariTHOCTi nepeHecnun nonosuHa xiHok (50,0 %),
NEPEBaXXHO y APYroMy Ta TPETLOMY TPUMECTPaX BariTHO-
cTi—43,8 %, HOCIAICTBO XPOHIYHUX iHCHEKLLI BCTAHOBUMN
y 18,8 % maTepiB, XPOHIYHY BHYTPILLHBOYTPOGHY FiMOKCito
nnopa —y 9,4% sunagkis. NMig Yac BariTHOCTI BCi MaTepi
6ynu npoiHhopMOBaHi NMPO paLjioHarnbHe Xxap4yyBaHHS
BariTHOI XIHKW Ta AOTPUMYBANUCH NOro, KOMMMEKCHI
BiTamiHn otpumysanm 96,9 %.

[ocnipxeHHs MiKpoGIoTH KMLWKIBHUKA AiTeN nokasa-
0 3HWKEHHS! KinbKOCTi HopMansHoi driopu (Gidigo- Ta
naktobakrtepinn) y 14 (43,8 %) nauieHTis i BignosigHe
36iMbLUEHHS Ha LibOMY TI1i YMOBHO NaToreHHoi dhnopu y
30 (93,8 %) mitewt: 3poctanHs Klebsiella pneumoniae —
46,9 %, Staphylococcus aureus — 53,1 %, Klebsiella
oxytoca — 18,8 %, E. coli — 31,2 %, E. faecalis — 6,2 %,
E. cloacae - 6,2 %, Clostridia—9,4 %, C. freundi—6,2 %,
Le no ofHomy Bunagky — Proteus, E. faecium, E. spp,
Candida. 3a paHumm reHeTyHoro gocnigpkerHs C/T no-
nimopdpiamy anensa 13910 LCT-reHa naktasu, BUSIBUANK,
Lo maike Bci aitn (30 — 93,8 %) Bynu HoCisIMI OCHOBHOTO
anens C, Lo XapaKTepu3ye 3HIKEHHS NTAKTA3HOT aKTUB-
HOCTi B lopocniomy Billi, 3okpema reHotun C/C manm 15
(46,9 %) nauienTis, reHotun C/T — 15 (46,9 %). lomo3u-
roTHe Hocircteo T/T BusBnanm Tinbku y 2 (6,2 %) oci6.

3a pesynsratamu BOT cepen obcTexeHux aiten
OTpUMan¥ Taki AaHi: HeraTuBHi pesynstaTti Tecty —y 16
(50,0 %) nauieHTiB, CyMHIBHi (CUHAPOM HaA/MLLKOBOTO
6akTepianbHOro pocty B kuwkiBHUKy — CHBPK) — y 10
(31,2 %), noanTuBHI (NakTasHa HeQOCTaTHICTb) — y 6
(18,8 %) BunapkiB. 3MiHW KOHLEHTpaLlii BOAHIO B MOBITPI,
Lo Buamnxaetbes (KBBIM), y aitei npoTtarom 3-roauHHoro
[OCHiMKEHHS BiAMOBIAHO 4O MiACYMKOBMX pesynbraTiB
BT HaBeneHi Ha puc. 1.

£k BUOHO 3 puc. 1, y nauieHTiB i3 HeraTMBHUM pe-
3ynbTaToOM TECTY KOHLEHTPALisi BOAHIO NPOTAroM J0CHi-
IDKEHHS Marna He3HaYHi KOMBaHHS! Ta He MepeBULLYyBana
10 ppm. MakcumansHe 3HaveHHs KBBIT y wii rpyni cta-
HoBuno 4,5 (3,0-7,5) ppm i 3adikcosaHo Ha 30 (0-90) xB.

Mpu cymHiBHomy pesynerati BAT (CHBPK) 6azans-
HWUIA piBEHb BOAHIO BIPOTiAHO MEPEBWLLYBAB MOKa3HUKNA
B AiTen nonepeaHboi rpynu — 4,0 (4,0-11,0) ppm npoTu
2,0 (1,0-2,0) ppm (p < 0,01). MakcumarnbHi 3Ha4eHHs
KBBI konvBanuch y mexax Big 14 ppm go 32 ppm i
craHounm 17,5 (14,0-26,0) ppm. Yac, korm 3achikcoBaHo
MaKkcumarnbHe 3HadeHHs B Ui rpyni, — 90 (30-180) xs.
[IuHamika nokasHuka KBBI y 6 obcTexeHux piten i3
NO3UTUBHUM pe3ynbTaToM TECTy BMPOLOBX YCbOro
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[OCTiMKEHH Mana CTiNKy TEHAEHLiI0 0 NiABULLEHHS,
CAratoyy MakcMMarnbHKX 3Ha4eHb NEPEBAXHO B OCTaHHI
nepioau cnoctepexerHs — 180 (150-180) xB (puc. 2).
MakcumanbHi 3HaueHHs KBBI konvBanuck y mexax Big
28 ppm o 115 ppm i craHoBunm 45,5 (40,0-53,0) ppm.

[ins 3'acyBaHHs 0coBnMBOCTEN PO3BUTKY Ta nepebiry
OrIP y giTen rpyaHOro BiKy 3anexHo Bif PiBHS NAKTa3HOI
aktusHocTi (JTA), sky ouivnuy 3a BAT, giten noginunm Ha
3 rpynu: | - 6e3 JH, Il - CHEPK, Ill — 3 JTH.

AHanis ckapr Ta aHaMHeCTUYHMX faHux B obcTe-
XEHUX AiTel nokasae: CUHAPOM 3pUryBaHHS B AiTei
i3 pi3HMM pIBHEM NaKTa3HOi akTUBHOCTI OyB i3 Maibke
opaHakosoto vacrtototo (I rpyna — 75,0 %, Il — 80,0 %,
III-66,7 %, p> 0,05, x*= 0,356), ane 1oro iHTEHCHBHICTb
6yna 6inbLuoto B aiten i3 TH — 4,0 (2,5-4,5) 6ana npotu
1,0 (1,0-2,0) 6ana B gitei | rpynu (p = 0,041 3a kpute-
piem U) i 1,0 (1,0-1,0) 6ana y Il rpyni (p = 0,020 3a U).
BcTaHoBUMM kopensuiiHuin 38’30k Mix nposisamu PI'1P
i CTAHOM MaKTasHOI aKTUBHOCTI. Tak, (PyHKLiOHanbHY
[Jiapeto vacTilwe piarHoctysanu B aiten i3 CHBPK i [TH
(C=0,37,p<0,05)-9i3 16 nauiexTis Il i Il rpyn (56,3 %)
npotu 23 16 giteit | rpynm (12,5 %), p < 0,05 (x*= 4,99).
Ha dyHKUioOHanbHWUI 3akpen B aHAaMHE3i YacTiLle CTpax-
pamv gitn 31 rpynu nopisrsiHo 3111 (C = 0,34, p <0,1) - 11
(68,8 %) npotn 1 (16,7 %), p < 0,1 (x*= 2,90) (puc. 3).

XapakTtep BWrofoByBaHHS AiTen y rpynax: y | rpyni
nepesaxas NpupoaHui (62,5 %) Ta amiwanuii (31,3 %)
BWAM 3 LOTPUMAHHSM PEKOMEH0BaHVIX TEPMIHIB BBELEH-
Hs1 nepLuoro npukopmy (7 i3 9 Bunagkis — 77,8 %). Cepen
10 pitewt i3 CHBPK (Il rpyna) Tinbkn nonoswuHa (50,0 %)
OTPVMYBAIu rpyaHE MOSOKO MOHaA 6 MICALB XUTTS, iHLUI
50,0 % fiten 6ynm Ha WTY4YHOMY BUrOAOBYBaHHI Maike 3
nepiogy HoBoHapomxeHocTi (p < 0,05, x?= 4,40 nopiBHsHO
3 | rpynoto). PaHHe BBeAeHHSI NpukopMy (Ao 6 Micsauis)
y OiTew Uiei rpyny Takox BCTaHOBWM B 4 i3 8 BUNapakiB
(50,0 %). Y rpyni fiten 3 no3nTMBHUM pedynsratom BOT
Ha rpyaHoMy BUropgoByBaHHi 6ynm 4 (66,7 %), Ha LTyy-
Homy — 2 (33,3 %), nepLuni NpMKopM Ha 6 Micaui XuTTs
oTpumanu 3 i3 4 giten.

MikpoGHMIN Neii3ax KULLKIBHUKA B AiTel i3 pisHUM
piBHEM NaKTa3HOI aKTMBHOCTI MaB MEBHi BigMiHHOCTI:
3HWKEHMI piBeHb Bifidobacterium, 36inbLUEHHS KiNbKOCTi
K. oxytoca i Clostridia cnocTepiranu Tinbkv B NaLieHTIB
6e3 JTH — 31,3 %, 37,5 % i 18,8 % Bunazakis BianoBigHO
(puc. 4). Y 6GinbwocTi giteit i3 CHBPK (80,0 %) i JIH
(83,3 %) BusiBMNM acouiauii pi3HOi YMOBHO-MATOreHHOI
dnopu, 3okpema S. aureus i KI. pneumoniae, Ha Tni
3HVKEHOrO BMICTY naktobaktepin (50,0 %).

BictaBneHHs pesynbratie BAT y aiten i reHeTU4HOro
pocnigxenHs C/T nonimopdpismy anens 13910 LCT-rena
nakTasu nokasano BiACYTHICTb CTAaTUCTUYHO 3HAYYLLMX
Kopenauin, Wwo ysromkyetbes 3 daHumu D. Enko et al.
(2014) [18] (mab6n. 1).

BignosigHo A0 MeTW gocnimkeHHs, BukoHanu BOT
cepeq MatepiB obcTexeHux Aiten. HeratusHi pesynsratu
otpumanu B 15 (46,9 %) xiHok, cymHiBHi —y 3 (9,4 %),
noautueHi (JIH) -y 14 (43,7 %) Bunagkis. MNoaibHo fo pe-
synetartie BOT y oiteit BapiabenbHicTb nokasHuka KBBI
y MaTepiB i3 HeraTMBHUM PE3yrbTaToM TECTY NpOTSIom
[OCTIDKEHHA HE3HaYHa: 3 MaKCUManbHUM 3HaYEeHHAM
5,0 (3,0-8,0) ppm, wo 3acpikcoBare Ha 90 (30—120) xB.
Mpu nosutmeHKX pesynbratax Tecty (JTH) MakcumanbHi
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OpwuriHaAbHI AOCAIAKEHHSA

1 Puc. 1. 3MiH1 KOHLEHTpaLlii BOHIO
50 | B MOBITPI, o BuamxaeTses (KBBIM),
45 Y AiTeit npoTArom 3-roguHHoro Ao-
= CIiIKEHHS NPU Pi3HUX pesynbTatax
40 BAT.
35 o B Me

*:1p <0,05; **: p<0,01;

30 [y . .
. I 25-75 % *%%:p < 0,001 — 3HauyLWiCTb Big-
25 o MiHHOCTE NOPIBHSHO 3 HEraTUBHUM
- ki - Tectom; T: p < 0,01 — 3HauyLLicTb
15 ok * *x . BiAMIHHOCTE NOPIBHAHO 3 CYyMHiB-
o HUM TECTOM.
10
5
0

KBBI1, ppm
N
o

0 xB. 30 xB. 60 xB. 90 xB. 120 xB. 150 xB. 180 xB.
B HeratuBHwii 2,0 2,5 3,0 2,5 2,0 3,5 2,0
O CyMHIBHWIA 4,0 8,5 9,0 11,0 11,0 8,5 13,5
B [Mo3nTUBHMIA 8,0 9,5 16,0 17,5 23,5 35,5 42,5
2 120 Puc. 2. lnHamika nokasHukis KBBI
I. M Yy AiTeN i3 NakTasHoo HegocTar-
\ aKCMMYM HicTHO.
100 .
80
€
Q.
< 60
c
8
¥ 40
20
0
0 xs. 30 xB. 60 xB. 90 xB. 120 xB. 150 xB. 180 xB.
Yac gocnigxeHHs
3 Puc. 3. YacToTa dyHKUioHamnbHNX
% 80,0 83,3 raCTPOIHTECTUHANBHIX PO3NafB B
80 750 . 68.8 0BCTEXEHUX AiTEN i3 PisHUM piBHEM
s 70 66,7 60.0 ’ naKTasHoi akTMBHOCTI (3a BAT).
9 ,
2 60 50,0 ,
o 50 , 438 *:p<0,05; #: p < 0,1 —3HauyLicTb
g 40 33 40,040,0 ' BiAMIHHOCTE! NOPIBHSHO 3 1 rpynoto.
g 250 30,0 #
2 30 ,
2 20 12,5 16,7
=
s 10
0
3puryBanHs Konbku DyHKLioOHanNbHa DyHKLiOHaNbHUI MeTeopuam
niapest 3akpen
W | rpyna O Il rpyna W |l rpyna
4 100 Puc. 4. YacToTa BusiIBNEHHs
2 Mikpo6HOi ¢hnopy B KULLKIBHUKY
— 80 oBCTeXEHNX fiTel i3 pisHUM piBHEM
2 70 nakTa3Hoi akTuBHocTi (3a BAT).
£ 60
(5]
£ 50
o 40
= 20
o 0
SHIKEHHS | SHUKEHHR K. S. aureus K. oxytoca E.coli Clostridia [YmoBHo-nar.
Bifidobact. = Lactobac. pneumoniae ’ e ’ dbropa
H | rpyna 31,3 18,8 37,5 37,5 37,5 37,5 18,8 87,5
1l rpyna 0,0 50,0 40,0 60,0 0,0 10,0 0,0 100,0
B ||| rpyna 0,0 50,0 83,3 83,3 0,0 50,0 0,0 100,0
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3HauyeHHst KBBIT konueanuch y mexax Big 30 ppm go Tabnuus 1. 3ictanenHs pesynbratis BAT y aiten i reHetnytHoro gocnigxerHs C/T
136 ppm i cTaHosumm 70,5 (56,0-88,0) ppm. MopisHsAHO nonimopdismy anens 13910 LCT-reHa naktasu, abe. / %

3 lll rpynoto piten (JIH) cepenHi nokasHuku matepis Oynm . ) ’ " Yei naui
cic

Yyac JOCArHEHHS MakcuMarnbHOro 3HaveHHs KBBIT y

9/56,2 41400 2/333 15/46,9
matepis 6yB kopoTiumm — 120 (120-150) x8 npotu 180 o 7/438 5/50,0 3/50,0 15/46.9
(150—180) XB Yy ﬂiTeI;I (p = 0,027 3a U) 3icTaBneHHs T _ 1/10,0 1/16,7 2162

pesynetatie BAT y fiteit Ta ixHix mMaTtepis He nokasano
CTaTUCTUYHO 3HAYYLLIOrO 3B'A3Ky (mabs. 2).
BigcyTHictb JIH y AUTWHKM Tinbkn B NONOBWHI BUNag- Tabnuus 2. 3ictaeneHHs pesynsratie BAT y aitent Ta ixHix matepis, adc. / %

KiB BigrnoBigana Takomy camoMmy pesyrnbraty B MaTepis.
HassHictb JIH y gutnHm 3gebinsworo (83,3 %) He Bia- ;E‘«'TV"':TGTM_ Pesyniratn BAT y Aiteit
. . N . martepi 4 H
nosifana cTaHy naKkTasHoi akTMBHOCTI B MaTepi. TobTo P I'rpyna Il rpyna lIl rpyna Bei nauienn
(n=16) (n=10) (LED) (n=32)

BAOT cepen matepis rpyaHuX AiTen i3 yHKUiOHANbHAMM

BigMIHHOCTi Mix rpynamu cTaTucTuiHo HeaHadywwi (p > 0,05).

. . HeratueHuit 8/50,0 3/30,0 4/66,7 15/46,9
raCTpPOIHTECTUHANbHUMK po3nagamMn € HeaoUITbHUM. CymHigHMi 1763 17100 1/167 3/94
Mo3nTuBHUIA 71438 6/60,0 1/16,7 14 /43,7

06roBopeHHA

lNopyLUeHo MUTaHHS LWOAO aKTyarbHOCTI paHHLOI AjarHoc-
TWUKW NaKTa3HOi HeQOCTaTHOCTI B AiTEN, BU3HAYEHHS eTio-
TOTIYHOT CTPYKTYPY (OyHKLIOHANBHMX PO3MagiB TPaBNeHHs
B paHHbOMY Billi. Y NpakTu4Hin negiatpii npioputeTy
HanexaTb HeiHBa3MBHUM MeToAaM AOCHIAKEeHHs, ane
JyXe BaXJIMBOI € BUCOKA iIHPOPMaTUBHICTb LiX METOAIB
i BiporigHiCTb pe3yneTatiB focnimpkeHHs. BogHesui au-
XanbHWIA TECT OCTaHHIM YaCOM LUIMPOKO BUKOPUCTOBYETb-
CS1 Ha NPaKTWLi B OPOCAVX. Y 30iNCHEHOMY AOCTIIKEHHi
[0BEAEHO: BUKOPUCTAHHS Liei METOAUKM B paHHbOMY
BiLli noTpebye yTOYHEHb i AOCTIAHMLBKX HABUYOK LLIOAO
iHTepnpeTauii pe3yneTartiB, a Le NoB’sa3aHo nepeaycim
3 aHaTOMO-(hYHKLIOHAMBbHUMM 0COBNMBOCTAMU OpraHiB
TpaBneHHs B aitel. PeTenbHUi aHania AMHamiki nokasHu-
KiB BogHeBoro Tecty npotsiroM 180 xB y AiTe NopiBHAHO
3 iXHIMV MaTEPSIMM AOBOAWTL HAOYHICTD | paLliOHaNbHICTb
BUKOPVCTaHHS iHAMBIAYyanbHOro rpacpiyHoro 306paxeHHs
pe3ynbTaTiB TECTY, a TAKOX Te, LU0 MaKCUMarbHi 3Ha4EHHS
B JiTel BUHUKAKTb BiPOrigHO Ni3HiLLE, HiX Yy JOPOCNKX.

Y Halomy AOChimKeHHi 3iCTaBNeHHs pe3ynbraTis
BAOT y piten i reHeTuyHoro gocnimkerHs C/T nonimop-
¢ismy anensa 13910 LCT-rena nakrasu nigTeepauno
BiCYTHICTb CTAaTUCTUYHO 3HauyLLmX Kopensuin. Lle y3-
rOMKyeTbCS 3 pesynbratamu gocnimkeHs D. Enko et al.,
Aki nokasanu: C/C-13910 nonimopcpiam reHa nakrasu
BcTaHoBneHun y 19,4 %, a niaBuLLEHEe BUAINEHHS BOOHIO
3achikcoBaHe Tinbkn y 7,2 % 3 HUX; y AESKUX NaLieHTIB
i3 C/T i T/T nonimopdhiamMoM reHa naktasu 3adikcoBaHO
niaBuLeHi nokasuuku KBBI [18]. Lien chakt goBoamnts
HW3bKY IHPOPMATUBHICTb FEHETUYHOTO JOCHIMKEHHS
LLIOA0 TPaH3UTOPHOI HECTEPMNHOCTI A0 NaKTo3u, sika npe-
Basioe B AiTEN PaHHBOTO BIKY.

lnoTesa WoOAO HasBHOCTI 3B'A3KY pe3ynbraTiB
Tecty BAT y aiten Ta ixHix maTepiB He nigTBepoXeHa,
TOMy OinbLU pavioHanbHAM Y NPaKTUYHIA negiaTpii Ans
[iarHOCTUKV NEPBMHHOI (BPOMXKEHOT) NakTasHoi Heao-
cTaTHOCTi Byae BUKOHAHHS! FTEHETUYHOTO JOCHImKEHHS
y Tpyni pusuKy, a ue AiTY 3 BUPKEHUMU KMiHIYHUMU
nposiBaMy NakTa3HOi HEAOCTATHOCTI, B SIKUX MOKa3HUKM
piBHSA BOAHHO NigBuLmnmncs GinbLue Hix Ha 50 ppm 3a aa-
HUMK TecTy. Buxoasum 3 pesynsratis bakTepionoriyHoro
pocnipxerHs, BOT Tpeba BukoHyBaTV napanenbHo 3
BMBYEHHSAM MIKPOBHOTO Neaaxy KULLKIBHUKA, LLO MOXeE
TaKOX BNMMBATW Ha pe3ynkrati TeCTy.
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BigMiHHOCTi Mix rpynamu cTaTucTuiHo HeaHadywwi (p > 0,05).

BucHoBKHM

1. 3a pesynsratamu BOT no3vuTuBHWMi pesynbraT
(nakTasHa HepocTaTHiCTb) oTpumManu Tinbkn y 18,8 %
[iTe, CYMHIBHUIA (CMHOPOM HaAnmLKoBoro 6akTepi-
anbHOro POCTY B KULLKIBHUKY) — Y TPETUHN 0OCTEXEHUX
diteit. Hespaxaroum Ha nogibHicTb KniHivHoi kapTuHm OP
NPV NaKTasHilh HegocTaTHOCTI Ta 6e3 Hel, 3nebinbLuoro
BU3HAYEHO, LLO (PyHKLiOHanbHa diapes Ta iHTEHCUBHICTb
NPOSiBIB CUHAPOMY 3pUryBaHHs Gynu BULLWMM B AiTEN i3
NaKTa3HO HeAOCTATHICTIO Ta CUHAPOMOM HaZMMLLIKOBOMO
HaKTepianbHOro PoCTy B KULLKIBHYKY, @ HA (OyHKLOHamMb-
HUI 3aKpen B aHaMHe3i YacTille cTpaxaanu 4iTv 3 Hera-
TvBHUM pe3ynstatom BAT. Y 6inbLuocTi giteit i3 CHBPK
(80,0 %) i JTH (83,3 %) BusiBUNM acouliaLii pisHOT yMOBHO
naToreHHoi dnopu, 3okpema S. aureus i KI. pneumoniae
Ha T1i 3HWKeHoro BmicTy naktobaktepint (50,0 %).

2. 3a gaHuMK reHeTndHoro gocnimkeHHs C/T noni-
mopdiamy anens 13910 LCT-reHa naktasu, 93,8 % aiten
6ynun Hocismu ocHoBHoro anensi C, Lo xapakTepuaye
3HVKEHHS NaKTa3HOi aKTUBHOCTI B JOPOCOMY Billi, 3 piB-
HUM cniBBigHOLLIEHHSM (M0 46,9 %) mMix reHoTunamm C/C
i C/T. BigCyTHICTb CTAaTUCTUYHO 3HAYYLLIMX KOPENALA MK
pesynsratamv BAT i reHeTUYHOrO AOCHIMKEHHA NiaTBEP-
IDKYe HU3bKyY iHcbopmaTuHicTe C/T nonimopdiamy anens
13910 LCT-reHa nakTasu WoAo HasiBHOCTi TPaH3UTOPHOT
HECTEpPrHOCTi 40 NaKTO3U B AiTel paHHbOTO BIKY.

3. 3a pesynbratamu BT, y matepis o6cTexeHnx ai-
TeVi NaKTasHy HeaoCTaTHICTL BUSBUNM B 43,7% BUNaaKiB,
CYHIPOM HaZMLLKOBOrO GakTepianbHOro poCTy B KULLKIB-
HUKY — Y 9,4 %. Ane HasiBHICTb NlaKTa3HOI HeJOCTaTHOCTI
abo ii BigcyTHICTb Y AnTuHK 3pebinbLuoro (50,0-83,3%)
He 36iranacs 3 TakuM camMuM pesynbTatom y MaTepis, WO
pobuTb HepouinbHUM BukoHaHHS BOT cepen matepis
HEMOBMAT i3 (OYHKLIOHANBbHUMU raCTPOIHTECTUHAMBHUMM
po3nagamu.

4. MakcumanbHuii piseHb KBBI, 3a gaHuvun BOT y
AiTen paHHLOrO BiKy 3 NaKTa3o0 HeQOCTATHICTIO, 3adik-
cosaHo Ha 180 (150—-180) xB, LLIO BipOrigHO Mi3HiLLe, HX Y
fopocnux. Lle notpebye Big [OCNIAHMKIB pETENbHO A0TPK-
MYBaTUCS TEXHIKM BUKOHAHHS TECTY Ta 110ro TpMBanocTi.

MepcnekTMBM NnopanbLUMX AOCNiMKeHb NOMsraloTb
Y BMBYEHHI MOXIMBOCTEN PO3LUMPEHHSI BUKOPUCTAHHS
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OpuriHaAbHI AOCAIAXKEHHS

BOAHEBOrO ANXaribHOrO TECTY B NejaTpyyHii NpakTuLy, Bpa-
XOBY04M BIKOBI METOLOMOTiYHi OCOBNMBOCT 10T BUKOHAHHSI.
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This work is purposed for determining grounds for legal consequences to come when any medical malpractice cases occur.

Aim. The goal of our research is to determine the quintessence features of “medical malpractice (error)” in the medical-legal
context so to determine legal consequences of medical malpractices (errors), and to classify the regulatory measures of
prevention of medical malpractice cases and reduction of these problems.

Methods: Semiotical, synergetic, anthropological and hermeneutical, method of normative comparison.

Results. Detecting the current medical malpractice (medical error) becomes more complicated due to its definition as highly
significant differences in interpreting, understanding, qualifying, finding defects, medical errors and provability of these
failures result in the complication of producing efficient legal guarantees for protection of the patient's right. The peculiarity
of this medical and legal substrate is that it synthesizes the awareness of rights and medicine both through the lens of their
achievements. A clear vision of such a phenomenon as medical malpractice (error) has a priori significance for the legal
environment. It is a sparkling example of the epistemological and gnoseological interaction of the medical and legal knowledge
as to determine criteria of medical malpractices is to set “boundaries” of the legal regulation. Here we mean the occurrence
of legal consequences in committing an error of law.

Conclusions. For a more complete understanding of cases of legal consequences the following regulatory measures of
prevention of medical malpractice cases are necessary: establishment of an effective system of prudential internal control of
defects in the medical care; specialised training for medical personnel on methods of detection of medical malpractices, their
prediction and prompt elimination of possible consequences; instrumental, functional and system-structural measures for
reducing risks of medical malpractice, namely: actions for reducing medical errors caused by system determinants (failures,
disorders, etc.), actions for reducing medical errors made in prescribing and applying medicaments, medical errors happened
because of the medical intervention, surgical in particular; improvement of the legal support of guarantees of patients and
doctors rights for a safe delivery of medical aid and prevention of medical errors.

MpaBoBi Hachipku, 3aco6u npeBeHLji Ta peAyKyBaHHA AiKapCbKMX NOMMUAOK

A. 0. flHuyk, A. 0. 3anopoxueHko, |. M. KatepuHuyk, C. O. KysHiueHko, O. B. KpuxxaHoBCbKa
Pobota npucBsiueHa BU3HaYeHHIO NigcTaB Ans HACTaHHS NPaBOBWX HACMIAKIB NPU 34iMCHEHHI NiKapCbKOi MOMUIKM.

MeTa po60T1 — BCTAHOBNEHHSI OCHOBHMX O3HaK «MiKapCbKoi MOMUIKNY B MEAVKO-NPABOBOMY aCrekTi, a TaKOX knacudikawlis
opraHi3aLifHO-NpaBoBWX 3aX0AiB NPEBEHLIii NiKapCbKMX MOMUIOK | pefyKyBaHHs Lyx npobnem.

MeToau. KoMNneKCHO-KpUTUYHI, CEMIOTUYHWIA, CUHEPTETUYHWIA, AHTPOMOSIOTYHI, FePMEHEBTUHHIIA, NOPIBHANBHO-MPaBOBWIA
i METO, HOPMATVUBHOIO MOPIBHSHHS.

Pe3ynkraTin. BusHauyeHHs HasgBHOCTI MiKapCbKOT NOMUIKY YCKNAAHIOETLCS i MOHATTEBO-TEPMIHOMOTYHOI KOHCTAHTO. Afpke
NPUHLMNOBI BiAMIHHOCTI B iHTEpNpeTaLlii, po3yMiHHi, kBanicikaLii, BCTaHOBMNEHHI AedeKTiB, NikapCbKUX MOMUIIOK i JOBEAEHHI
LIMX NMOMMITOK NPU3BOAWTDL [0 YCKNaAHEHHS BUPOONEHHs e(heKTUBHWUX NPaBOBMX rapaHTii 3aXM1CTy NpaB i nauieHTiB, i nikapis.
OcobnmBiCTb LbOr0 MeaUKO-NPaBoBOro cybeTpaTy — BiH CMHTE3ye B cObi 3HAaHHS SIK NPO MPaBo, TaK i NPO MeauLnHy Yepes
npuamy ix gocsrHeHb. Yitke ysBNeHHs Npo Take sBuLLe, SK Mikapcbka NOMMIKa Mae anpiopHe 3HadeHHs Ans NpaBoBOro
nons. Lie sickpaBuii npuknag, rHoceonorivyHoi Ta enicTeMonoriyHoi B3aeMogii MEANYHMX | NPaBOBUX 3HaHb. AKe BU3HAYEHHS
KpUTEPIiB MEANYHOT MOMUITKM € BU3HAYEHHSIM «MEX» MPaABOBOrO PEryioBaHHs, TOGTO HACTaHHs NPaBOBWX HACMIZKIB npy
3[jiCHEHHI NPABOBOT NOMMITKM.

BucHoBku. [1nsi npeBeHLii Ta NpaBuibHOrO KBanidikyBaHHs NPaBOBKX HACMIAKIB NiKapCbkyx MOMWUIOK HEODXiaHi opraHiaa-
LiNHO-NPaBOoBi 3axoau: YAOCKOHANEHHS CUCTEMW NPYAEHUINHOMO BHYTPILUHBOrO KOHTPOMO AedeKTiB MeAVNYHOI JonoMory;
cnewianizoBaHa NigroToBKa MeAnepcoHany 3a TEXHOMNOTIE BUSIBIIEHHS NiKapCbKMX MOMUIOK, IX NPOrHO3yBaHHS Ta onepaTue-
HOTO YCYHEHHS MOXINMBWX HACMIAKIB; 3aX0AM IHCTPYMEHTarbHOI, (PYHKLIOHANbHOI Ta CUCTEMHO-CTPYKTYPHOT CPSIMOBAHOCTI 3i
3HWKEHHS PU3VKIB CKOEHHS NiKapCbKUX MOMUITOK, @ TAKOX iX peayKyBaHHS!; YAOCKOHaNEHHs NPaBoOBOro 3abe3neyeHHs rapaHTii
npaB NawieHTiB i nikaps Ha 6e3neyHe 1 epeKTUBHE HagaHHS MEeAVMYHOI LOMOMOTH.

lpaBoBble NOCAEACTBUSA, CPEACTBA NPEBEHLIUN U peAyLIUPOBaHUA Bpa‘-leﬁHbIX oWn60oK

A. A. flHuyk, A. A. 3anopoxueHko, WU. . KatepuHuyk, C. A. KyaHuueHko, A. B. KpbhxaHoBckas

PaGota nocesiLLeHa onpeaerneHmuio 0CHOBaHMIA 4ris HACTYMIEHWS NPaBOBbIX NOCNEACTBI NP COBEPLLIEHIW BPAYEBGHOI oLUMBKM.
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Llenb pa6oTkI — onpeneneHre OCHOBHbIX NPH3HAKOB «Bpa4Ye6HOI OLLMBKWY» B MEAMKO-NIPABOBOM CPEe3e, a Takke knaccudu-
KaLysi OpraH13aLMoHHO-NPaBOBbIX Mep NPeBeHLMN BpadeBHbIX OLWNBOK U peayLmMpoBaHns 3TUX Npobrem.

MeTtoabl. KOMNNeKCHO-KpUTUYECKNIA, CEMMOTUYECKUI, CUHEPreTUYECKNIA, aHTPOMOMOTMYECKIIA U TepMEHEBTUYECKNIA, CpaB-
HUTENbHO-NPaBOBON, METOR, HOPMATUBHOTO CPABHEHMSI.

Pesynbratbl. Onpegenerne Hanuuus JOMyLLEHHON BpavyeBGHOMN OLLMBKM YCIOXHSETCS €€ NOHATUAHO-TEPMUHONOMNYECKO
KOHCTaHTOW. [MpUHLMNMANbHO CYLWECTBEHHbIE OTNIMYMSA B WHTEPMPETaLmMU, NOHUMaHUKU, KBanudukauum, yCTaHoBMNEHUN
nedekToB, BpayebHbIX OLIMOOK 1 JOKA3yeMOCTW 3TUX OLUMOOK YCNOXHSET BbIpaboTKy achpeKTUBHBIX NPABOBLIX rapaHTui
3alUNThI NPaB ¥ NALMEHTOB, W Bpayel. OCOBEHHOCTL 3TOr0 MeAVKO-NPaBOBOrO CybCTpaTa — OH CUHTE3NPYET B cebe 3HaHue
KaK 0 npaee, TaKk 1 0 MeauLyHe Yepes NpuaMy Ux JOCTUXKEHUIA. YeTkoe npeacTaBneHre O TakoM SBNEHWN, Kak BpadyebHas
oLumbKa MMEET anpuopHOe 3HaYeHe Ansi IPaBOBOro Nossi. ATO SAPKWIA NPUMEP FTHOCEONOMMYECKOrO U AMNCTEMONOrMYECKOT0
B3aVMOZEVICTBUS MEAVLIMHCKIX W NPaBOBbLIX 3HaHWUI. OnpeaeneHne KpUTepUEB MEAULIMHCKOI OLUMOKM SIBNSIETCS onpeaene-
H1EM «rpaHuL» NPaBOBOTO PEryrMpoBaHus, T. €. HACTYMNIIEHEM NPaBOBbIX NOCMEACTBUN NPY COBEPLLIEHWW NPABOBOW OLLIMOKN.

BbiBoabl. [Ans npeBeHuun 1 NpaBuUbHOW KBanudukaumum NpaBoBbIX NOCNEACTBUI BpayebHbIX OWnBoK Heobxoaumbl
OpraHnN3aLMOHHO-NPABOBLIE Mepbl: YCOBEPLLEHCTBOBAHUE CUCTEMbI NPYAEHUMANBHOTO BHYTPEHHErO KOHTPOIs AedeKkToB
MeAMLMHCKON MOMOLLM; cneuyanianpoBaHHasi NOAroToBKa MeanepcoHara no TEXHOMOMM BbisSIBNEHNS BpauebHbIX ownBok,
VX MPOTHO3MPOBAHMS 1 ONEPATUBHOTO YCTPaHEHNS! BOIMOXHbIX MOCMEACTBUI; Mepbl UHCTPYMEHTASbHOM, (hyHKLYOHANBHOM
1 CUCTEMHO-CTPYKTYPHOI HaNpaBneHHOCTY MO CHUXXEHWUIO PUCKOB COBEPLLEHUSI BpauebHbIX OLLMGOK 1 MO peayLMpoBaHuio
BpauebHbIX OLLMGOK; YCOBEPLLIEHCTBOBAHME NPaBOBOrO 0GECNEYEHNS rapaHTUIA NpaB NaLyeHToB 1 Bpaya Ha Ge3onacHoe u

3¢hpeKTMBHOE OKa3aH1e MeAULMHCKON NMOMOLLY.

Today, we have a common opinion among the represen-
tatives of the legal and medical communities as regards
the determination and significance of medical malpractices
(errors); there is also no official statistics of legal offences
in the field of medical aid, because of which patients had
their health harmed.

Presently, it is common when the mass media pub-
licizes practical cases that are often based on the preli-
minary data received from the law enforcement agencies.
At the legal level, there is no defined notion and signs of
“medical malpractice cases (medical errors)’, and a clear
definition of this term is absent in the medical literature,
too. “Medical malpractice (error)” is an unintended miscon-
ception of doctors (or any other healthcare practitioners)
in the course of their professional activities if negligence
and unfairness are excluded herewith.

In compliance with Article 12 of the International Cove-
nant on Economic, Social and Cultural Rights, every man
has a right for getting the medical aid and care in case
of his illness. It is an inalienable human right reflected
in Part One of Article 49 of the Constitution of Ukraine,
which accentuates, that everyone has a right for his health
protection, medical aid and medical insurance.

In the medical reform environment in our country
the medical care problems come to the boil today. The
number of so-called “defects in the medical care”, which
is just partially reflected by the number of judicial proceed-
ings, actualizes this problem even more and determines
the importance of scientific understanding of the meaning,
nature, types and peculiarities of this complex term. The
type of “defects in the medical care”, which is the most dif-
ficult to identify, is another medical-legal notion — “medical
malpractice”. Therefore, the most complicated problem in
the medical law theory is a legal qualification of medical
care defects.

The problem of “defects in the medical care” is closely
related to the peculiarities of the liability incurrence in
the healthcare sphere as a question about liability may
arise according to the results of determining consequences
of the medical care delivery. Cases from the medical prac-
tice, which have an unfavourable outcome, are subject to
the evaluation concerning the determination of a type of de-
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fects, every of which causes various legal consequences.
Regulatory voids, law enforcement collisions in the judicial
practice tellingly show the problems and necessity to apply
the complex approach in their resolution.

The complexity of the legal regulation of this problem
also lies in the fact that far from every patient seeks pro-
tection of his/her rights when an inadequate medical aid
is delivered. People consider it related to the poor legal
culture of medical activities. In Ukraine, the percentage
of winning cases on litigations with doctors is extremely
low. The public protection of doctors may also be a cause
of it. This protection consists in the official recognition of
“abdication of liability”. It is related to the fact the labour
legislation is on side of their protection, and abdication
of liability should be just excluded with the opportunity to
appeal to a court. If a person doubts the quality of services,
he/she may decline them in advance. For getting a legally
correct distinction of legal offences from “allowable profes-
sional errors in the medical activities”, first, it is necessary
to determine the notion “medical malpractice (medical
error)” in the medical law.

The topic selected for our research is scientifically
relevant and is an object of investigation for the national
and foreign representatives of the medical and legal
science, among which are S. Antonov, V. Viter, I. Davy-
dovskyi, T. Zavarza, |. Ogarkov, R. Maidannyk, Ya. Radysh,
A. Savytska, I. Seniuta, Yu. Sizyntsova, S. Stetsenko, R.
Titikalo and many others. The scientific publications show
this problem fragmentally: the concept and types of medical
malpractices (errors) are revealed at most, but legal conse-
quences, measures of prevention and reduction of medical
malpractice cases (errors) requiring a thorough investigation
and further regulation stay almost uninvestigated.

The goal

The goal of our research is to determine the quintessence
features of “medical malpractice (error)” in the medi-
cal-legal context so to determine legal consequences of
medical malpractices (errors), and to classify the regulatory
measures of prevention of medical malpractice cases and
reduction of these problems.
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Materials and methods

While studying the notion of medical malpractice (medical
error), the authors based on the fundamental of the com-
plex critical method of existing viewpoints on the medical
malpractice nature.

The authors used some methodological approaches,
such as semiotical, synergetic, anthropological and her-
meneutical approaches. There are some examples from
the court practice given in the work, and it makes it possible
for us to show not just a theoretical, but a practical aspect
of this problem as well.

Results

The main problem of defining the notion “medical mal-
practice (medical error)” consists in that there is no clear
definition in the legislation of Ukraine, so the focus is made
on the doctrine of medical law.

A. A. Ponkina [1] shows the quintessence of medical
malpractices (medical errors) and their qualifying and
deontological features in the following approaches: 1)
Approach based on the understanding and interpreta-
tion of medical errors as innocent fair actions of doctors
(I. V. Davydovskyi; O. Yu. Aleksandrova, N. F. Gerasy-
menko, Yu. I. Grygoriev and |. K. Grygoriev; . F. Ogarkov;
S. G. Stetsenko; S. S. Shevchuk; I. Ya. Seniuta; O. Zaira-
tiants, L. Kakturskyi, A. Vertkin and E. Vovk; P. V. Mazyn
and V. P. Mazyn; many foreign authors); 2) Approach
based on the dual understanding of medical malpractices —
itis asserted that such errors may be both “legitimate and
innocent” and illegitimate (A. S. Mnatsakanian; M. N. Ma-
leina; V. T. Palchun and others); 3) Approach based on
the understanding and interpretation of medical errors
as torts, as wrongdoing (Ya. Leibovych; R. K. Rigelman;
A. V. Kudakov; A. V. Tykhomirov and others). We should
agree with A. A. Ponkina that such essential differences in
interpreting, understanding, qualifying, detecting medical
defects and provability of these defects result in the com-
plicated elaboration of legal guarantees for protecting
the patient'’s rights.

By analysing the available approaches to interpreting
the legal-semantic understanding of “medical malpractices
(medical errors)” through the lens of “weaknesses” and
“strengths” of every approach, it should be pointed out that
“medical malpractice (error)” is an occurred or eventual
situation came or may come as a result of negligence
or late actions of a doctor, medical personnel, when he/
they shall deliver medical aid to a patient or provide him
with medical services, which subsequently cause events
unfavourable for a patient (health damages, death, etc.),
but are characterised as innocent actions.

The medical error specifics is the doctor’s inability to
anticipate and subsequently predict coming consequences
of a delivered medical aid and/or provided medical service
(only medical service must be considered as an element of
the medical care structure). When excluding negligence,
carelessness, unfairness, a doctor’s error is considered
as a unintentional harming a patient and/or a present
random factor, which was difficult to foresee, but it results
in the coming adverse consequences.

Medical error is “a child” of medical law. This area
of law is specific as it synthesises the medical and legal
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knowledge. Therefore, the approach to understanding
the nature of medical malpractices (medical errors) has a
dual role: legal and medical. Medically speaking, a human
body has not been entirely studied by the medicine yet,
and itis not possible due to appearing new diseases, modi-
fication of viruses, etc., so a medical worker is not able to
foresee and predict a 100 % treatment outcome as every
human body is unique. As a result, a medical malpractice
(error) is an outcome of the concurrence of circumstances
or imperfection of the medicine and technologies, but
not of a doctor's negligent, irresponsible attitude to his/
her duties. That means that this error is not caused by a
medical worker, and there is no offence against the laws,
so legal consequences do not come.

Legal practitioners do not agree with the aforemen-
tioned approach. Most of them take a cold accusatory
stance. However, there is no single viewpoint as regards
the qualification of medical errors among legal practitioners
though. In some cases, a medical malpractice case (medi-
cal error) is deemed just as a guilty action of a medical
worker that caused a patient’s health damage, and as an
accidental caused damage in other cases. Sometimes, this
error is considered as a circumstance that can slacken a
doctor's responsibility. Thus, here is a thesis of supporters
of “the legal aspects”: medical errors are careless, unfair,
negligent actions and maneuvers in delivering medical
aid (services), an outcome of which is an injury or death
of a patient. It means that medical malpractice cases
(medical errors) always invoke civil liability. But from this
perspective, in our opinion, a doctor’s role is impinged in
the convergent process “doctor « patient”.

Causes of medical malpractice cases (medical errors)
may be subjective (depending on professional skills and
knowledge of a doctor) and objective (depending on re-
formulated “insights” of the medical science in treatment
methods of diseases and so forth). Subsequently, they
arise out of “the medical science imperfection”. From
the viewpoint of the synergetic paradigm, defects and
improvements present a path of perfection.

The law of Sweden states that “physical harm” means
sufferings, injuries or moral harm, and diseases and death
similarly, according to the current Law, which might be
averted, or appropriate measures might be taken in the pa-
tient's contacting with the healthcare system. Grievous
bodily harm to a patient means that consequences caused
by this are constant and cannot be eliminated, or it caused
a significant increase of a patient’s needs for a continuing
medical care, or if a patient died [2]. We should remember
that the kind of professional responsibility is legal liability
for causing harm to the patient’s health.

Legal liability is highly specific. First, legal liability
depends on the case circumstances; second, it depends
on the fact existence and degree of harm to the patient’s
health, which are identified by taking into account causal
connections, actions or inactions of a doctor and medi-
cal personnel, what becomes more complicated due to
the determination of these connections (for instance, a
patient did not follow all recommendations, or a doctor
did not exercise a patient's right for the voluntary informed
consent to the full extent); third, “adequacy” of a situation,
relevance, justifiability and promptitude of actions of a
doctor, medical personnel or a patient himself should be
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considered; fourth, a decision on applying legal liability is
made by a court on grounds of circumstances of a case,
which are reviewed on merits.

The judicial practice in Ukraine contains examples
when medical workers are made liable for deeds done that
are qualified as “medical malpractices (errors)”. For exam-
ple, the Court of Appeal of Dnipro Region, having heard a
civil case, in an open session, on the appeal on the claim
by PARTY_2 third parties: PARTY_3, PARTY_4 about
the compensation of pecuniary and non-pecuniary dam-
ages, passed a judgment and left the decision of the first
instance unchanged; the claim of PARTY_2 was sustained
partially — a compensation in an amount of 10.000 UAH
was paid by the defendant in her favour; 8 UAH 50 Kop. —
expenses for paying the state duty; 30 UAH — costs for
the IT support of the case hearing; 150 UAH — services
of the lawyer. As indicated in the judgment, “the Chamber
deems that the first instance court justifiably noted that
the chest X-ray reading was made unprofessionally, a
medical malpractice case (medical error) happened to be,
which occurred because of an undiagnosed present mass
in the mediastinum, which was caused by the emotional
distress overcome by the plaintiff; but it was mistakenly
based on the circumstances happened to be in 2002, to
which the court applied the provisions of Article 1172 of
the Civil Code of Ukraine” [3].

Attention should be paid to the semiotic difference
between the concepts of “medical error’ and “defect of
medical care”. These concepts are not identical. To tell
the difference between the said concepts, semiotic inter-
pretation of the word should be addressed first: a defect
is a deficiency, shortcoming or flaw, while an error is an
unintentional deviation from correct actions through forget-
fulness, wrongness of behaviour, thoughts or acts. As a
result, when implementing these concepts in the medical
plane one can conclude that a defect of medical care
means a failure or poor quality of medical care due to a
violation of the process of diagnostics, medical care orga-
nization or treatment, which led or may lead to the patient's
health deterioration or death. In the scientific literature,
the concepts of “defect of medical care” and “improper
provision of medical care” are sometimes identified.

Thus, when separating the concepts of medical error
as the unintentional harm caused to the patient by a
particular person, a doctor, and defect of medical care,
it is important to note that the latter is most often caused
by defects in the multi-stage medical care provision in an
institution, i.e. not through the fault of a particular doctor,
but often because of the auxiliary staff or the manage-
ment of the institution that have not insured full provision
of medical care technically or medicamentally on time. It
is reasonable to state that the administrative or civil re-
sponsibility may intersect in terms of causal connections
and circumstances of the happened fact in the structure
of distribution of conditions for the legal liability incurrence
due to the malpractice or defect in the medical care. It is
a common phenomenon in the cases when an iatrogen-
ic defect in the medical care combines one or several
medical errors and medical negligence, carelessness,
which may become more complicated by the present
technical errors of the medical equipment and patient’s
actions. It is obvious that criminal liability may be im-
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posed on a doctor and (or) other medical personnel for
actions caused a defect in the medical care in cases of
negligence, carelessness and other actions that caused
harm to the patient’s life and health and have features
of a crime, what is prescribed by Articles 115-145 of
the Criminal Code of Ukraine [4].

In studying the matter of legal consequences of
medical malpractice cases (errors), we pay our attention
to the analysis of legal consequences of a defect in
the medical care in terms of its compensation. Unfortu-
nately, today the legislation of Ukraine in the healthcare
aspect does not contain any special prescriptions about
legal consequences of medical malpractice cases (er-
rors), and the main legal enactments as Law of Ukraine
(hereinafter — “the LU") “Fundamentals of the healthcare
legislation”, LU “On transplantation of human anatomic
materials”, Criminal Code of Ukraine, Civil Code of Ukraine
do not contain necessary specific provisions, but just
declaratively cover the problem of legal consequences of
medical malpractice cases and medical errors.

Article 1172 of the Civil Code of Ukraine envisages
aright to file a lawsuit for compensation of harm inflicted
on the person's life and/or health, when medical aid is
delivered, against medical institutions, where a doctor
worked or works, who caused harm to the patient’s health
and/or life [5]. Compensation of harm caused to the life
and/or health of citizens shall not release medical and
pharmaceutical workers from their liability, as prescribed by
the Ukrainian laws. Nevertheless, the current regulations of
the civil legislation, administrative and criminal laws do not
ensure the filling of the legal gaps. Unfortunately, there is
also no appropriate legal regulation of legal consequences
of medical malpractice cases (medical errors) in the na-
tional subordinate legislation. Thus, the Ukrainian laws
are unsatisfactory and partially fix guarantees of patients
rights for being protected from medical malpractices and
medical care defects in general.

In compliance with Part 2 of Article 1166 of the Civil
Code of Ukraine, a person caused harm shall be released
from compensation of harm if it proves that harm is not
caused by its fault, but the Law may herewith stipulate this
compensation of harm, when there is no guilt of a causer of
harm [5]. Just in this case, liability of healthcare institutions
for violating rights in the healthcare aspect is determined
by a caused harm to the life and/or health while delivering
medical aid to patients. Nevertheless, this very article does
not specify a scope, nature and procedures on setting
legal consequences, civil liability; it just refers to the fact
that this liability comes “according to the laws of Ukraine”.

By analysing the current laws, we may come to
the conclusion that legal consequences occur in the form
of civil liability, compensation of harm caused to a patient,
for healthcare institutions where harm was caused to
the patient’s health and/or life as a result of a defect in
the medical care, i.e. medical malpractice. But herewith,
a doctor shall prove that harm was not caused by his
fault. Medical malpractice cases of a particular doctor,
which are frequently registered by the administration of
healthcare institutions, will be a reason for rejecting his
services. It should also be considered what measures
were taken by a healthcare institution for reducing and
eliminating negative consequences of a medical error for
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the patient’s health by taking into account their relevance
and promptitude. A healthcare institution shall design and
implement a set of measures of prevention and reduction
of medical malpractice cases.

For determining legal consequences, it is very impor-
tant to consider regulatory measures for preventing medi-
cal malpractices and reducing this problem.

For reducing, preventing and correcting medical
errors, the healthcare system should generalise, sys-
temise them in the retro- and perspectives so to reduce
the problem of such a defect in the medical care as medical
malpractice (error).

Here a question comes: how to do this? Due to
the unattainability of a result of a thorough study of
the biological and social human nature, errors will be
inevitable. The foreign experience shows that reduc-
ing problems of medical malpractices and defects in
the medical care is quite possible in general. For a more
advanced result, on the basis of scientific researches, it
is necessary to engineer, structure, organise and imple-
ment a set of measures aimed at eliminating, preventing
defects in the medical care. Engineering of a strategy
for implementing the prevention and reduction proce-
dures with defects in the medical care shall be based on
the fundamental understanding of the medical malprac-
tice (error) nature and multi-vector nature of generation
of a system complex of different preventing and reducing
measures. By taking into account the existing scientific
researches in this field and approaches presented in
them [6], we suggest identifying the following blocks of
measures and procedures on the basis of the criterion
“purposefulness”:

Purpose 1. To form a powerful system of prudential
internal control of defects in the medical care. In our
opinion, it is the most effective way to prevent medical
malpractices and errors.

In introducing complex measures to the prevention of
medical malpractice cases (errors), an effective way is to
create such systems that will assists in constricting incor-
rect actions, cognitive errors of medical workers before
their causing harm to the patient’s health.

Prudential internal control of medical malpractices is
a predominant preventive control that makes it possible
to identify, register, analyse and predict potential oppor-
tunities, risks of violations, complications and problems in
the activities of medical establishments and doctors, which
cause or may cause harm to the health and life of patients
as a result of medical malpractices (errors) or cases lea-
ding to this; this control includes a system monitoring of
causes and conditions of medical malpractices (errors) and
implementation of regulatory measures and a mechanism
for “catching” (preventive correction and neutralisation
of corresponding conditions and causes) medical errors
before their occurrence or for reducing harms caused by
medical malpractices and errors [7].

The system of measures of prudential internal control
of defects in the medical care shall be formed on the basis
of sanitation for ensuring the patients™ safety, value of
the delivered medical aid, but not on the basis of a causal,
restriction approach (i.e. a focus is made on transition
from the general to the specific, and not from the specific
to the general).
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It shall include the following:

— creation of a unified information space (complex
data banks), where reports of detected medical malprac-
tice cases, analysis and evaluation of causes, factors of
their occurrence will be given. It might assist in designing
a single strategy for their elimination. For instance, with
the assistance of the Swiss Medical Association (Fédération
des médecins suisses), a unified system of reports about
the most significant incidents in the healthcare that covers
all the aspects of medicine have already been created [8];

— creation of a system for identifying anticipated
causes and conditions of occurring medical defects,
medical errors in order to forecast, detect and eliminate
(“constrict”) them;

— designing of special procedures for “constricting”
(“catching”) and eliminating consequences of medical mal-
practice cases (medical errors) that have already come.

Purpose 2. Specialised training of medical personnel
in techniques for detecting medical malpractices, their fore-
casting and prompt elimination of possible consequences.
This complex should include the following actions:

— development of training programs for medical per-
sonnel on the subject of the medical malpractice nature,
advanced training of medical officers by introducing to
the study process modern methods of detection and
correction of medical errors (medical malpractice), their
threat assessment, study of effective ways of reaction,
firstly, through the lens of “practical value” (e.g. modelling of
scenarios and situations of medical malpractice cases and
errors), and not just theoretically: arrangement of a system
control in identifying competences of medical personnel;

—advanced training with special exercisers and com-
puter simulation software for medical malpractice cases.

Problems. Mistakes are a dole of our existence. As
Paul A. Glack states, it is impossible to completely advert
or minimise the characteristic human feature to make
mistakes as regards medical malpractice cases and errors
just by making efforts in fulfilling personal professional
duties on the part of every particular doctor. The system
of medical services should be arranged so that it could
complicate, reduce chances of undue actions to be done,
and, in contrast, increase opportunities of due actions to
be done by applying computer technologies [9]. The state-
ment by |.V. Davydovskyi that “a number of errors (medical
malpractice cases) rather increase than fall in the course
of advanced trainings” [10] has a real matter of fact in a
wider study, though it causes doubts due to its brevity and
paradoxical features. E. Yu. Lozynskyi, |. . Shmykova and
M. E. Lozynskyi interpret this viewpoint in the following
way: “a qualified doctor has to think a lot over difficult pa-
tients, who were often treated and handled by many other
specialists before him” [11]. However, the researches of
numerous medical malpractice cases and errors, which
were held in 2009, showed that most young doctors com-
mitted a small number of medical errors as compared with
a total number of medical officers [12]. Furthermore, as
estimated by Yu. V. Kaminskyi and V. S. Tymoshenko, a
great portion of a total number of iatrogenic pathologies
consists of medication side effects registered in 10-20 %
of indoor patients. The risk of medical errors becomes
higher due to the sophistication of medical technological
facilities either [13].
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Purpose 3. Instrumental, functional and system-struc-
tural procedures for minimising risks of medical malprac-
tices (errors).

This block of actions is classified in accordance with a
medical specialisation (medical errors caused by various
system determinants, for instance, disorders, failures;
application and prescription of medications; medical errors
occurred as a result of medical intervention — surgical, in
particular).

3.1. Measures for reducing medical errors caused by
system determinants (disorders, failures, etc.):

— creation of unified standardised medical aid algo-
rithms;

— designing of supplementary control “fast filling”
reports;

— development and updating of the database of a
patient's information reflected in the patient’s electronic
medical chart (anamnesis, treatment methods, medication,
substance abuse, lifestyle);

— improvement of the system of access of medical
workers to necessary medical information;

— creation of new regulations, procedures for medical
personnel to acquire behavioural skills for situations that
tend to cause medical errors;

—training of patients and/or persons looking after them
to properly handle the medical equipment;

3.2. Measures for reducing medical errors happening
when certain medications are prescribed and applied:

— arrangement of the medical personnel advanced
training in the field of pharmacology and application of
medications;

— creation of an automated information system of
compatibility testing of medicaments and drugs prescribed
to patients;

— increase in control by both the government and
parties involved of the quality of medicaments and drugs;

— creation of a system of control of prescription and
delivery of medicaments, management of medication
records of patients, where some detailed information of
side effects of medicaments and drugs, individual allergic
reactions of patients could be indicated;

—opening of a 24/7 hotline pharmaceutical hotline.

Problems. Basing on the principle of pluralistic
monism, an excessive fragmentation and detailing of
medical errors, which are set, for example, by means of
unification and standardization, may lead to an opposite
result. As new approaches, evaluations and/or views may
provoke critics or limitation for scientifically substantiated
and reasonable and initiative actions of doctors, which
may lower their effectiveness. But, in doing so, when
classifying medical errors, one should also consider
“factors” affecting results. The problem consists in the fact
that these “factors” can be both constant and variable.
Moreover, in an ideal scenario, a doctor will never be able
to predict and fully consider these “factors” as a human
body is a living system with its functional features. That
is why a doctor needs to monitor and detect principles of
displayed constant “factors” (invariables). Herewith, as
indicated by Ramon Masia Gomes, there is always a risk
of failures of any barrier of this system for various reasons
in actual life: it may be either errors of the equipment,
which is a technological barrier, or human errors influ-
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encing the correct functioning, for example, of a barrier
formed by other participants of a medical procedure [14].
Medicine is not a STEM field, but it is “a creative arena”;
for example, the doctor’s current knowledge, skills and
experience may “not work” for a new patient, so the sit-
uation will demand from him (doctor) showing initiative,
be “creative” so to break the mould and conventional
approaches [15].

We should also mention “hidden pitfalls” of this aspect.
As reasonably proved by N. de Trizio, B. Vergari, doctors
“are mentioned” in a so-called “defensive medicine” with
endless reports, excessive controls impeding a priori
estimate of possible accusations as unfounded to the prej-
udice of patients and public expenditures. This situation
is common for all the western countries as the USA and
European countries face similar problems [16]. We think
that ignorance and, subsequently, inadequate regulation
of the complex of these problems may result in a complete
“collapse” of the healthcare system.

Purpose 4. Improvement of the legal support of gua-
rantees of patients™ and doctors rights for a safe delivery
of medical aid and prevention of medical errors.

Problems. The Law “Basis of the legislations of
Ukraine about healthcare” No. 2978-XII of 03.02.1992
incompletely envisages guarantees of patients as com-
pared with the European standards in this area; first, it
is referred to the guarantees adopted by the European
Charter of Human Rights (European Union), European
Convention on Human Rights and biomedicine (Council
of Europe) [17]. Due to the relevance of this sphere of
the legal life, it would be logical for the Supreme Court
of Ukraine to carry out an objective, multi-vector analysis
of legal proceedings in the matter of harm caused to
the human life and health in the context of defects in
the medical care, and to take a single legal stance in
these problems.

Conclusions

1. Constant control and registration of medical
malpractice cases and errors, their public discussion
in the professional community may assist in increasing
the medical aid quality. It should be pointed out that
legal relationships in the medical field, considering their
specifics, have a number of peculiarities and distinctions,
and require special standards in the legislation that could
govern relations among public healthcare authorities,
healthcare institutions, medical workers, patients, a nece-
ssary reformation of laws in the healthcare realm and
amendments made in a number of statutory and regulatory
enactments. If to treat this matter optimistically, we should
rely on the experience of certain European countries and
adopt a Medical Code.

2. The characteristic features of medical malpractices
(errors) are as follows: civil liability according to results of
the legal qualification of deeds; a fine line with professional
crimes and distinctions in the size of harm: in crimes —
severe consequences, which are an evaluative notion,
but usually stipulate death, grievous and medium-gravity
bodily harm. Furthermore, distinctions consist in integrity
of medical errors, which is not related to a negligent and
dishonest attitude to professional duties. An important
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factor in the legal qualification of defects in the provision
of medical care is the presence of a causal link between
the actions of the medical worker and the negative con-
sequences for the patient’s health.

3. For a more complete understanding of cases of
legal consequences, we suggest the following regulatory
measures of prevention of medical malpractice cases:
establishment of an effective system of prudential internal
control of defects in the medical care; specialised training
for medical personnel on methods of detection of medical
malpractices, their prediction and prompt elimination of
possible consequences; instrumental, functional and
system-structural measures for reducing risks of medical
malpractice, namely: actions for reducing medical errors
caused by system determinants (failures, disorders, etc.),
actions for reducing medical errors made in prescribing
and applying medicaments, medical errors happened
because of the medical intervention, surgical in particular;
improvement of the legal support of guarantees of patients
and doctors rights for a safe delivery of medical aid and
prevention of medical errors; development of a trust,
constructive communication of a doctor and a patient;
reconsideration of the general attitude of the medical
and civil societies to the problem of medical malpractice;
increasing the level of legal and medical literacy both by
patients and doctors. In each said aspect, we analyse
the problems with the proposals on reducing and/or
narrowing the occurrence of legal consequences when
medical errors are made.

Prospects of the future researches. The research
data may be used both theoretically and practically so to
elaborate and implement recommendations on reducing
medical errors in the medical legal environment.
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PakoBble CTBOAOBbIE U Me€3€HXMMaAbHblE€ CTBOAOBbIE KAETKH
B HpOTOKOBOﬁ dA€HOKapuuHome HOA)KGI\)’AO'»IHOi;I XeAe3bl

B. A. TymaHckun*A°EF U, C. KoBaneHko® ¢

3anopOXCKMA TOCYAAPCTBEHHbI MEAULIMHCKUI YHUBEPCHTET, YKpanHa

A - KOHLENUMA 1 AU3aiH UCCAEA0BAHNS; B — cOop AaHHbIX; C - aHaAK3 U MHTepNpeTaums AaHHbIX; D - HanuMcaHue cTaTbi;
E - pepaktMpoBaHue cTatbi; F - OKOHUaTEABHOE YTBEPXAEHWE CTaTbi

[MpoTokoBas ageHokapLyHoMa nomxenyaouHon xenesbl (MAIMK) — oavH u3 Hanbonee arpeCccuBHbIX BUAOB paka, yCTONYMBbIA
K NTy4€BOM M XMMWUOTEPANK, B €ro passuTM BONbLLIOE 3Ha4EHVE MMEKT NMITOXO U3y4EHHbIE pakoBble CTBOMOBbIE kneTku (PCK)
1 Me3eHxMmarnbHble cTeonoBble knetku (MCK).

Llenb paboTbl — aHanm3 AaHHbIX COBPEMEHHOW Hay4YHOW NUTepaTypbl O POSK CTBOMOBLIX KIETOK B nporpeccuu MATMK.

Myn cTBonoBbIx knetok MAIMXK reteporeHeH, coctont u3 PCK n MCK, koTopble (hopMUpYIOT B OMYyXOMnW HULUW CTBOMOBbIX
knetok. B camooGHoBneHun 1 audcpepeHumnpoBke naHkpeatnyeckux PCK BaxHyto pomnb UrpatoT Tpy CUrHamnbHbIX MONEKy-
nsapHeix nyTn: Wnt, Sonic hedgehog n Notch. PCK obnagatot cnocobHOCTbI0 K CaMO0BGHOBMEHNIO, CUMMETPUYHOMY U acume-
TPUYHOMY AENeHNto, YacTUYHOM AndbdepeHLMpOoBKe, a Takke K CyLLEeCTBOBaHM0, CaMOOGHOBMEHMIO M AnddepeHLMpoBKe
BHe nepauyHoii onyxomu. PCK o6ecneynBatoT pocT 1 Nporpeccuto onyxonu, MHBasMBHOCTb U MeTacTasvpoBaHue MAIXK,
a TaKke NOAAEPXKMBAIOT ee XUMUOPE3NCTEHTHOCTb. MCK KOCTHOMO3rOBOrO MPOMCXOXAEHUS B NOMKENYA04HON Kenese He
y4acTBYIOT B aNUTENMANbHOM KaHLEpPOreHe3se, HO Npu B3aMMOAENCTBIV C APYTUMM KIIETKaMU MUKPOOKPYKEHUS OKa3biBatoT
Ha onyxorb kak CTUMynupyioLLee, Tak 1 Hrbupytowee BnnsHue. MCK MoryT BeiCTynaTb B poriv MpOMOTOPOB OHKOreHe3a
MoCpPeacTBOM TpaHCopMaLmn B KaHLep-accoLmMmMpoBaHHble thnbpobnacTbl, MECTHOW UMMYHOCYNPECCcUm, CTUMYNALMA
OMyXOreBOro HeoaHroreHe3a, 6rokaabl anonTo3a PakoBbIX KIETOK, y4acTus B aNUTeNnanbHo-Me3eHXMMarnbsHOM nepexone
1 MeTacTaavpoBaHun. MCK MoryT BbICTynaTh B posiv CynpeccopoB OHKOreHe3a nocpescTBOM CTUMYMALIMA MMMYHOKMETOYHOM
VHUNLTPaLK OnyXxoneBow TkaHu, noaasneHns yHKLumn AKT- n Wnt-curHarnbHbIX myTen, MHOYKLMM OCTaHOBKM KITETO4HOTO
LMKna v 3amnycka anomnTo3a pakoBblX KMETOK, YrHETEHUS ONyXOrneBoro HeoaHrMoreHe3a.

BbiBogbl. PCK urpatoT kntoueByto porb B peanuaaumum arpeccuBHbix coicts MAMK; MCK BosgeiicTsytoT kak Ha PCK, Tak 1
Ha cobcTBEHHO pakoBble kneTku MAIMK, okasbiBasi Ha OMyXorb U CTUMYIMPYIOLLIEE, U MHTMOUpYOLLEE BRnsiHWE. [JaHHbIe O ponu
MCK B nporpeccum MAIMX noka HeogHOPOAHLI, YTO 0BYCNOBNMBAET akTyarnbHOCTb AanbHELIEro U3y4eHns 3Toro Bonpoca.

PakoBi cToBOypoBi Ta Me3eHXiMaAbHi CTOBOYPOBi KAITUHM
Y NPOTOKOBiH aA€HOKAPLUHOMI MiALLAYHKOBOi 3aA03H

B. 0. TymaHcbkuy, |. C. KoBaneHko

[NpotokoBa ageHokapuyHoma nigwnyHkosoi 3anoau (MAIM3) — oauH i3 HanbiNbLL arpecBHUX BULIB paky, CTIKWIA 10 NPOMEHEBOI
Ta Ximiotepanii, B 10ro po3BuUTKY BEMMKE 3HAYEHHS1 MaKOTb NOraHO BUBYEHI pakoBi cToBOYpoBi kniTuHK (PCK) i MeaeHxiManbHi
cToBbyposi knituHn (MCK).

MeTa po60oTu — aHani3 gaHux Cy4acHoi haxoBoi nitepaTypy Npo porb CTOBOYPOBMX KNiTWH y nporpecii MAM3.

Myn ctoB6ypoBwx kniTuH MAM3 reteporeqHnii, cknagaetbes 3 PCKi MCK, siki hopmytoTb y MyXnuHi Hilli CTOBOYpOBKX KNiTUH. Y
CaMOOHOBIIEHHI Ta AndepeHLitoBaHHi naHkpeatnyHnx PCK BaxknmBy pornb BigirpaloTh TpW CUTHamNbHi MoNekynspHi wnsxu: Wnt,
Sonic hedgehog i Notch. PCK matoTb 3aaTHICTb 10 CaMOBIGHOBNEHHS, CUMETPUYHOTO Ta aCUMETPUYHOTO MOZIIY, YaCTKOBOTO
AnepEHLiOBaHHS, @ TaKOX [0 iCHYBaHHS1, CAMOOHOBEHHS Ta AnepEeHLiloBaHHS N03a NepBUHHOK NyxnnHot. PCK 3abes-
NEeYyHTb PO3BUTOK i NPOrPECito NYXMMHK, IHBA3MBHICTbL | MeTacTadyBaHHs A3, a TakoxX NiATPUMYHOTb ii XiMIOPE3UCTEHTHICTb.
MCK kicTKOBOMO3KOBOrO NOXOKEHHS B MiALLMYHKOBIN 3a5103i He 6epyTb yyacTi B eniTenianbHOMYy KaHLEporeHesi, ane npu
B3aEMOSIi 3 IHLUMMM KMITUHAMW MIKPOOTOUEHHS! HaAaloTh NYXIUHI K CTUMYMNIOBAnNbHWIA, TakK i ranbmysanbHuin egekt. MCK
MOXYTb BiflirpaBaTii pofib MPOMOTOPIB OHKOreHe3y LLNSAXOM TpaHcdopMaLii B kaHLep-acoLitoBaHi dibpobnacty, MicLeBoi
iMyHOCynpecii, CTUMYNALi NyXMMHHOTO HeoaHrioreHe3y, 6rokaan anonTo3y pakoBuMX KMITWH, y4acTi B enitenianbHO-Me3eH-
XiMmanbHoMy nepexoAi i MeTacTasyBaHHi. MCK MOXyTb Takox BUCTYNatu sk Cynpecopy OHKOTEHe3y LUMASXOM CTUMYMALi
iIMYHOKMITUHHOIT HCDINbTPaLi NYXIMHHOT TKaHUHK, NpUrHiYeHHst dyHKUiT AKT- i Wnt-curHanbHUX WnsxiB, iHAYKUii 3ynnuHKN
KMITUHHOTO LKAy Ta 3amnyCcKy anonto3y pakoBKX KMITUH, MPUrHIYEHHS NYXAMHHOTO HeOoaHrioreHesy.

BucHosku. PCK BigirpatoTb kno4oBy porb y peanisauii arpecusHux Bnactueoctei MAM3; MCK BnnuBatoTh sk Ha pakoBi
cTOBOYpPOBI KNiTWHK, TaK i Ha BNacHe pako.i kNiTuHK MAM3, Hagatoum NyXnuHi | CTUMYIIOBANbHUNA, | ranbMyBanbHWUA edexT.
BigomocTi npo ponb MCK 'y nporpecii MAIMN3 noku HeogHOPiAHi, L0 3yMOBOE aKTyarbHICTb BUBYEHHS LIbOTO MUTaHHS Haaani.

Cancer stem cells and mesenchymal stem cells in pancreatic ductal adenocarcinoma

V. 0. Tumanskyi, |. S. Kovalenko

Pancreatic ductal adenocarcinoma (PDAC) is one of the most aggressive types of cancer and chemotherapy resistant cancer, in
the development of which poorly studied cancer stem cells (CSC) and mesenchymal stem cells (MSC) are of great importance.
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The purpose of the work is the analysis of the current literature data on the role of stem cells in the progression of PDAC.

The stem cell pool of PDAC is heterogenic, consists of CSC and MSC, which form stem cell niches in the tumor. Three signaling
molecular pathways play an important role in self-renewal and differentiation of pancreatic CSCs: Wnt, Sonic hedgehog and
Notch. RSCs have the ability for self-renewal, for symmetric and asymmetric division, for partial differentiation, as well as
for existence, self-renewal and differentiation outside the primary tumor. CSCs ensure growth and progression of the tumor,
invasiveness and metastasis of PDAC, and also support its chemoresistance. MSCs of bone marrow origin in the pancreas are
not involved in epithelial carcinogenesis, but when interacting with other cells of the microenvironment, exert a stimulating and
inhibiting influence on the tumor. MSCs can act as promoters of oncogenesis through transformation into cancer-associated
fibroblasts, local immunosuppression, stimulation of tumor neoangiogenesis, blockade of apoptosis of cancer cells, participation
in the epithelial-mesenchymal transition and metastasis. MSCs can also act as suppressors of oncogenesis by stimulating
the immuno-cellular infiltration of tumor tissue, suppressing the function of the AKT and Wnt signaling pathways, inducing cell
cycle arrest and triggering cancer cell apoptosis, and suppressing tumor neoangiogenesis.

Conclusion. CSCs play a key role in the implementation of the aggressive properties of PDAC; MSCs have an effect on
both cancer stem cells and the actual cancer cells of PDAC, exerting both stimulating and inhibiting influence on the tumor.
The available data on the role of MSCs in the progression of PDAC are still heterogeneous, which determines the relevance

of further study of the issue.

lMpoTokoBast ageHoKapLMHOMa NOMAKeNyA04HOM Xenesbl
(MAIMK) — oanH 13 Hanbornee arpeccuBHbLIX BUAOB paka,
YCTONYMBBIA K My4YEBOM 1 XMMWUOTEpanuu; OTIIMYaeTCs
HEYTELUNTENBHBIMW pe3ynbTaTaMy NeYeHns), a Takke
BbICOKOW CMEpTHOCTbI0 B0onbHbIX. Cpeam Npu4drH cMepTu
HaceneHws 3emHoro wapa B 2018 r. pak NomKenya04HoN
xenesbl 3aHMMaeT 12 MecTo y Myx4uH n 13 mecTo y
XeHLLH [1]. HecmoTps Ha orpoMHble YCUKs MO NIEYEHNI0
a1oro 3abonesaHus, B CLUA 5-neTHsS BbKMBaEMOCTb
GOmnbHbLIX PaKoM MOKENYA04HON Xenesbl CocTaBnseT
8 %, y NOMoBWHbI NALMEHTOB OMyXOfb AMarHOCTUPYOT
Ha OTAaneHHoMN cTagum, Koraa 5-neTHAs BbhKBaeMoCTb
cocrtaBnsieT 3 % [2]. Pa3BuTure paka cerogHst O0bSCHSOT
[Be Mofenu: ctoxactuyeckas v uepapxmyeckas [3]. B co-
OTBETCTBUM CO CTOXaCTUYECKOM (KNOHaNbHOW) MOAENbHO,
NPpY OHKOTEHHOMN MyTaLmy Nobble CoMaTUYECKUE KNeTKM
MOTyT TpaHCOPMMPOBATLCS B OMYXONEBbLIE KMETKM,
KOTOpblE CTAHOBATCHA MOTEHUWaNbHO KMOHOTEHHBIMU
1 JalT Havano OnyxoneBOMy 3ayatky, a omnyxoresas
NpOrpeccus OCYyLLECTBNSAETCA B pe3ynsrate NosiBneHus
arpeccyBHbIX KMOHOB, NPUMOBPETaLLMX NPENMYLLECTBO
Gnarofgapst OHKOTEHHLIM MyTaLMAM UK SMUrEHETUYe-
ckovt mogudpmkaummn JHK, rmcToHOB MM HEMMCTOHOBLIX
GenkoB xpomatwHa. 1o nepapxm4eckoin MoAenm onyxornb
pas3BVBaETCA U3 HULLIY HOPMATbHbIX CTBOIOBbIX KIETOK, B
KOTOPOV NOSIBNSOTCS KNETKU, MHALIMMPYHOLLIME OMyXOrb,
1 pakosble cTBonosble knetku (PCK). 3tn aBa tvna
KIETOK (hOPMUMPYIOT HULLY PAKOBBIX CTBOMOBbIX KIETOK, U3
KOTOpOIi pa3BMBaETCS CyONonynsaLms pa3MHOKAKLLMXCA
OMyXOrEBbIX KIETOK, 00eCneunBatoLLyX POCT 1 pasBuTe
onyxonv [4]. Ans MAIMX xapakTepHbl BbICOKOYACTOTHbIE
MyTaLmu B OCHOBHBIX reHaX, BbI3bIBaIOLLWX paK, BKIoYas
KRAS (95 %), CDKN2A (95 %), TP53 (75 %) n SMAD4
(55 %), a Takke M3bbLITOUHAs JKCpeccust hakToOpoB
pocTa, BbICOKOAd(UHHBIX PELIENTOPOB TUPO3WHKMHA-
3bl, ©30chopM TpaHchopmMupytoLero aktopa pocra f3
(TGF-B) n curHanbHoro nytu Sonic hedgehog (Shh) [5].

[Myn cTBONOBbIX KIMETOK B CTPYKTYPE NEPBUYHON OMny-
xonw coctaBnset ot 1 % 10 5 % obLLeit KNneTouHOM Maceh!
[3]. PCK obrnapatot cnocobHOCTLI0 K CaMOOBHOBNEHUIO,
CYMMETPUYHOMY 1 aCUMETPUYHOMY [IENEHMIO, YaCTUYHON
InddepeHLMpoBKe, a Takke K CyLLLeCTBOBaHWI, Camoob-
HOBMEHWIO M A1 depeHLIMPOBKe BHE NEPBUYHON OMyXOru
[5]. Monynsiumm KNETOK, MHALMVPYIOLLIMX OMYXOfb, TakKe
06HapyXmMBaloT KaK B MEPBUYHBIX, TaK 1 B MeTactaTnde-
ckux onyxonsix [3]. FeTeporeHHyto NonynsLmuio CTBONOBbIX
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knetok onyxonu coctaensaoT PCK 1 me3eHxvmanbHble
craoroBble kreTkn (MCK), koTopble npeactaBnstoT cobomn
HEreMonoSTUYECKUIA My KOCTHOMO3TOBbIX CTBOSTOBbIX
KIETOK, 0GHapyXMBaeMbIX NMPaKTUYECKW BO BCEX OpraHax
1 TKaHsIX Yenoseka [6]. [pyron Tunonornen cTBONOBbIX
KNeToK, oTrm4yHbIX oT MCK, ABNSIOTCS MYNBTUMNOTEHTHbIE
Me3eHXMMarbHble CTPOMAsbHbIE KIETKW, U3 KOTOPbIX
MPOVCXOASAT TOMBLKO CreLmanv3vpoBaHHbIE KMETKN Me30-
AepmarnbHON NMHAW: agunoLMTbI, MUOLIUTbI, OCTEOLUTbI U
xoHgpouwTel [6]. MCK MoryT uupkynupoBaTb B nepude-
PUYECKOiA KPOBW 11 MUIpUpOBaTh M3 KPOBOOOPALLEHUS B
pasHble TKaHV B OTBET Ha pasniyHble cUrHasbl (Hanpuvep,
Ha MeCTO 3aXMBEHWS PaH Ast BOCCTAHOBIEHWS MOBpe-
XOEHHbIX TkaHen) [6]. N3BecTHO, yTo MCK Mmurpupytot
B 30HYy poCTa NEPBUYHON ONyXonu W hOPMUPYHOT TaKk
HasbiBaeMble «HUwny MCK. OHM 9BRSAOTCA BaXHbIM
KOMMOHEHTOM MVKPOOKDY)XEHWSI OMyXOonu, B3auMopen-
CTBYS KaK C OMyXOneBbIMU KIETKamMu, Tak U C ApYruMu
KIeTkamu MUKPOOKPY>KeHust [4], okasbiBasi TyMOp-npomo-
TOPHBIE V1 TYMOP-CyNpPeCcCopHble BInAHMS [7,8]. MornyyeHsbl
ybeautensHble AaHHble 0 pori MCK kak npomoTopoB
OMyXONEeBOro pocTa npu rmuobnactome, MUENOMHOW
60ne3Hu, pake MOMOYHO Xenesbl 1 renaToLenoNspHON
kapuuHome [9-12]. B psge uccnenosaHnin nokasaHo, YTo
nyn MCK cpopmupyeT oCHOBY Ansi peLyanBupoBaHns 1
MeTacTasunpoBaHus paka, a Takke CrnocobCTBYET XMMMO-
PE3NCTEHTHOCTU OTAEMbHBIX onyxone [7,13]. Pesyneratsl
HEMHOTOYMCTIEHHBIX MCCMEA0BAHMNIA, MOCBSALLEHHBIX PO
PCK w1 MCK B nporpeccum MNAIMXK [14-16,20,25,29,39,43],
HOCST NPOTVBOPEYVMBbLIV XapaKTep.

Llenb pa6oTbl

AHanu3 JaHHbIX COBPEMEHHOW Hay4HOW nuTepaTypbl
0 pOonM CTBOJOBbIX KMETOK B NMPOrpeccum npoTOKOBOM
afieHOKapLMHOMbI NOMKENYA0YHON Xenesbl.

PakoBbie CTBONOBbLIE KNETKM B NPOTOKOBON afe-
HOKapLuMHOMe nopXenyao4Hon xenesbl. B pabote
S. Valle et al. (2018) [14] nokasaHo, 4TO yBenuyeHue no-
nynsauum onyxonesbix kneTok B [MAIMK Bo3MOXHO 3a cHeT
KaK acMMMETPUYHOTO, TakK M CUMMETPUYHOTO LeneHus
PCK, 3anyckaemoro Bo3neincTBueM HebnaronpustHbIX
BHELLUHMX (haKTOPOB, KOTOPbIE MPOBOLMPYHOT NOsIBNE-
HUe FeHeTUYECKNX M/MMN SNUreHETUYECKMX aHOManun
(abeppaHTHoe MeTunmposanue JHK, pemogenvposaHmue
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xpomatuHa u ap.). Ans ngeHtudukaumm PCK B MAMK
UCMOMb3YHT aHTUTENA NPOTUB ONpeaeneHHbIX aHTUreHOB
KNeTO4HOM NoBepXHOCTH, Takmx kak CD44, CD90, CD24,
CD133, Lgr5, EpCam u/nnn CXCR4, a Takcke akenpeccum
26S npoteacom, anbaernpaerngporeHassl 1 (ALDH1),
peuenTopa ¢haktopa pocTa renatoumtoB c-MET [14],
anuTenuansHo-cneumduyeckuin aHtureH (ESA) n aoi-
Hast KopTuH-Nopo6Has knHasa 1 (DclK1) (puc. 1) [15].

MpremMnemocTb UCNomNb30BaHNS STUX MapKepoB [0-
KasaHa B psiie KCrepuMeHTarnbHbIX paboT, 6asvpytoLLmx-
€Sl Ha M3y4eHnn KceHoTpaHennanTtatos [16]. X. Li et al.
(2015) nokasanu, yto CD44+, CD24+ 1 CD133+ kneTku
MAIMK otnnyatoTcs NOBbILEHHOW NponudepaTuBHOM
aKTMBHOCTBIO, cBomncTBeHHoW PCK [17]. Koakcnpeccus
naHkpeatudeckummn PKC CD133 u peuentopo CXCR4
no3BonseT onpefenutb 3oHy uHeasuu MATMXK [16].
[lokasaHo, uto koakcnpeccus CD24+/CD44+/EpCAM n
CD133+ 06ycnaBnvBaeT xvMu1o- 1 paayopesncTeHTHOCTb
npoToKoBOro paka. OTMeYeHO Takke, YTO KOSKCnpeccus
CD44 n c-Met accoummpyeTcs ¢ yCKOpeHHbIMW TeMnamu
pocTa onyxonu, GonbLuUel CKIIOHHOCTBIO K peLuanBam
[15]. Mo maHHbIM |. Ohtsubo et al. [18] skcnpeccus
ALDH1 obycnoBnuBaet Bo3pacTtaHue TYMOPOTreHHOro
noteHumana PCK v dhopmmpoBaHme pe3nCTEHTHOCTU K
XMMUOUHAYLMPOBaHHOW rmbenu knetok MAMK. AHanus
[LaHHbIX HAay4YHOW NUTepaTypbl Mokasar, YTo AKCpeccust
mapkepoB PCK B anuTenuancHbIx HEOMnasusix nomxe-
NyO04HOM Xenesbl NPSIMO KOPPEenupyeT co cTaanen ux
pasBUTMS, BO3pacTasi OT NaHKPeaTU4eCKon UHTpaanu-
TenuansHon Heonna3un (PanIN 1-2-3) k nHBa3nBHOM
MPOTOKOBOW kapumHome [14].

B camooBHoBneHnn 1 auddepeHUmMpoBke NaHkpe-
atuyeckmx PCK BaxHyt0 porb UrpatoT Tpy CUrHanbHbIX
monekynspHbix nytu: Wnt, Sonic hedgehog n Notch,
rMnepakTMBaLmMs KOTOPbIX BEAET K MPOrpeccum omnyxomnm
(puc. 2) [15].

Review

ABC transporter

Puc. 1. Cxematuyeckasi ipeseHTaLmsi MOMEKYNSPHbIX CTPYKTYP, MapKepHbIX NS MaHKpeaTnyeckux

paKoBbIX CTBONOBbIX KNETOK (13 paboTsl A. P. Vaz et al., 2014 [15]).

CueHarnbHbIl nyms Wht (puc. 2a, [15]). Benku Wnt
npencTaBnsioT cobOoN CEeKPETUPYEMbIE KIETKaMM BO BHE-
KIETOYHY0 Cpedly rMMKONPOTENHBI, KOTOpbIE NepeaatoT
BHEKIETOMHbIN CUrHamn BO BHYTPUKNETOUHbI CUTHaIbHbINA
Kackajg nyTem CBsi3blBaHWA Yepe3 TpaHcMeMOBpaHHbIe
3asuTble (frizzled) peuenTopsl 1 kopeLenTopb! (IMNonpo-
Tengbl LRP5/LRPG). B otcytcteue Wnt-6enka (B BbikIio-
yeHHoM cocTosiHuM Wnt-nyTu) B-KaTeHUH CeKBECTUpYeTCS
TaK Ha3blBaeMbIM JeCTPYKTUBHbLIM KOMMIEKCOM, COCTOS-
LM 13 6enkoB Axin1,2, 6erKoB-CynpeccopoB Onyxosnen
APC, kasenHknHasbl CK1a v npotenHkmHassl GSK-3b).
docdopunmpoBaHne B 3TOM KOMMNeKce B-KaTeHUHa
NPVBOAWT K €ro yOUKBUTUH-ONOCPEA0BaHHON AerpadaLmm
B npoTteocoMax. Bo BkrmtoyeHHOM cocTosHun Wnt-nyTu
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and differenti; inry

Puc. 2. Cxematuyeckasi peaeHTaLmsi CUrHanbHbIX MyTel, NoAAepKVBaIoLLMX CaMooGHOBNEHIE 1 ANddepEHLMPOBKY NaHKpeaTUIeckiX pakoBbIX CTBOMOBLIX KIETOK (13 paBoTbl

A.P.Vazetal., 2014 [15]).

A, B: caM006HOBMEHME CTBOMOBLIX KNETOK; C: nogaepxaxHue n IZLM(*)(i)epeHLlVIpOBKa CTBOJOBbIX KMETOK.
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Ornaam

6enok WNT BmecTe co cBommm KopeLenTopamv LRP5/6
cBAsbiBaetcs ¢ frizzled peuenTopamu, aktuBmpyet
LmMTO30MbHbIN hocdonpoTenH Dishevelled (DSH), ko-
TOpbIN NoaaBnseT akTMBHOCTb GSK-3b npoTenHknHasbl
nyTeM ee CBA3bIBaHUSA B MYNETUBE3VKYNSPHBIX TEMbLiAX
LmMTonnasMbl 1 NpekpaLiaeT AencTBue AeCTPYKTUBHOIO
Komnnekca. Bcrneactaume aToro B-kaTeHnH HakannmBaeTcs
B LITO3051e, NepeMeLLaeTcs B KNETOYHOE SAPO W aKTUBU-
pyeT reHbl-muwienn: OCT4, Nanog n Sox-2, — koTopble
noanepxmearoT camoobHoeneHne PCK. Mpu nHrmbmposa-
Hun Wnt-nyTu ero pactBopumMbiM nHrndutopom Dickkopf
1 (DKK1) nonynsiuma PCK ymeHbLiaeTcs.

CueHarnbHbIl nymb Sonic hedgehog (Shh) (puc. 2b,
[15]). Sonic hedgehog — nMnnaHO-MOANULIMPOBAHHbI
Genok nnu nuraHa, cekpeTMpyeMmblid KneTkamu BO BHe-
KNETOYHYIO Cpefy; ero CBA3blBaHWe C TpaHcMembpaH-
HbIM OxBaTbIBawLWMM Patch-peuentopom npuBoguT K
nepezave BHEKNETOYHOIO CUrHamna BO BHYTPUKIETOYHbIN
cUrHanbHbIi kackag,. B otcytcteue Shh-nuraHga Patch
KOHCTUTYWTWUBHO penpeccupyeT Apyroi TpaHcMeMbpaH-
HbIA CrNaXEeHHbIA (SMo) Genok, KOTopbIii FOMONOrMYeH
G-npotenH-cBasbiBaolwemy peuentopy (GPCR). Mpu
cBs3biBaHUM Shh-nuranpa ¢ Patch-peuentopom uH-
rmbrpoBaHue natyem smo-6enka npekpaiiaeTcs, 4To
NPUBOAWT K aKTMBaLmMKW B naHkpeatnyeckux PCK TpaHc-
KpunumoHHbIX daktopos cemenctea GLI (GLI 1,2,3),
aKTVBMPYIOLLMX reHbl-Muwenn Shh, Takue kak FoxM1,
Nanog, OCT4 n Sox2, 6enku KOTOPbIX UrPaKoT rMaBHYHo
porb B CaMOOGHOBMEHWW CTBOMOBbIX KIETOK paka nog-
XKenyao4HOM Kenesbl.

CueHanbHeiti nyms Notch (puc. 2c, [15]). Kackag
nepegaun curHanos Notch urpaet XM3HEHHO BaxHyHO
porb B nogaepaHumn n andepeHLMpoBKe naHkpeaTu-
yeckux PCK. Notch-peLienTop cocToUT 13 BHEKMETOYHOTO
NWraHa-CBSA3bIBAOLLIETO JIOMEHA, OHOO TpaHCMeMOpaH-
HOrO OXBaTbIBAKOLLErO0 PermoHa U BHYTPUKIETOYHOTO
OomeHa. AkTueaums nepefadm curHanos Notch mexay
COCEAHVUMY KIETKaMM NPOMCXOANT NOCPEACTBOM CBSA3bI-
BaHVS AenbTa-nuraHaa Ha OfQHOM KIeTKE C PeLenTopom
Notch Ha coceaHeim knetke. [Mpwn cBsI3bIBaHWM NnraH4a C
peuenTopom Notch oH npeTepneBaeT kOHDOPMALWOHHbIE
13MeHeHus1, 1 BHekneTo4HbI fomeH Notch paciiennsiet
meTannonpoTeaso-npespaiiarwmnin gepmeHt (TACE).
[Janee BHyTpukneto4Has yactb Notch pacwennsercs
BHYTPUMeMOPaHHOM g-CekpeTasom, BbicBOGOXAas YacTb
BHyTpukneTouHoro fomena (NICD), copepxatuero Notch.
B nankpeatuyeckux PCK NICD TpaHcnouvpyetcsi B 54po
1 B3aMOAENCTBYET C €r0 TPaHCKPUMLIMOHHBIM (hakTopoMm
RBP u koakteatopom p300, Y4TO NPMBOAMT K aKTUBALMM
reHoB Epcam, CD44 n Hes1, 6enkn KoTopbIX urpatoT
BaXHYt0 porb B AndcbepeHumposke PCK.

Mo gaHHbIM F. Wang et al. (2016) [19], Sonic hedgehog
CUrHanbHbIN NyTb MrPAET PELLAIOLLIYIO POITb B MPOrPeCCHm
1 MeTacTasnpoBaHWK paka NoKenyaoqHON Xenessl, a
TaKKe B NOAAEPXKaHUN XMMUOPE3NCTEHTHOCTM NaHKpea-
Tnyeckux PCK. B 0630pe L. N. Abdullah, E. K-H. Chow
[20] npuBeneHbI faHHble, 4To PCK cnocobHbI yKNOHATLCA
OT LIUTOTOKCUYECKMX 3HEKTOB XMMUOTEPANEBTUYECKNX
npenapaTtoB C NOMOLLbH Pa3NNYHbIX BPOXAEHHBIX Y Npu-
06peTEHHbIX MexaHn3MOB, TaKVX Kak CBEPX3KCnpeccus
AT®-cBaA3bIBatoLMX TpaHcnoptepoB (ABC TpaHcnop-
TepoB), Genkos cemencTea B-knetouHon nuMombl-2
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(BCL-2), nsopopm ALDH1, a Takke aktvBaLuu cur-
HanbHbIX nyTei, Bkmtovas MYC, AKT1, WNT/B-catenin,
Notch u Shh.

Mpu TecHom B3ammogenctaum PCK ¢ kneTkamu
cTpombl onyxonu n MCK B MAIMK pa3ssuBaeTtcs peakumm
pecmonnaaunu [21]. Mo paHHeIM M. Reichert et al. (2016), B
[eCMONacTUYeCcKuX n3MeHeHmsx ctpombl MNMAMK kntove-
BYt0 pOIib UrpaeT reH KRAS, MyTaLym KoToporo crocobHb!
aktvmBmpoBaTtb Hedgehog-, Wnt-, PI3K/AKT-, Notch- u
PTEN- curHanbHble Kackagbl [22]. Jecmonnactuyeckme
n3meHeHus B ctpome [MAIK craHossTCs «Bapbepom»
AN XUMUOTEPaNK, OHY aCCOLMMPOBAHBI C YXyALLEHNEM
BackynsipuaaLmm onyxonu [21], 4to npensTcTByeT NocTy-
MIEHNI0 XMMMOMNPENapaToB B TKaHb OMyXOIM.

CTpomanbHbI KOMIMOHEHT U Me3eHXUMarbHbIe
CTBONOBbIE KNETKN B NMPOTOKOBOW afeHOKapLMHO-
Me noKenyao4yHon xenesbl. Myukpockonuyeckon
ocobeHHocTbto MMAIMXK sBnsieTca obunue BblpaXeHHoOM
[ecmMonnacTnyeckon CTpOMbI, KOTopas BKMYaeTt
unbpobnacTbl, MMocndbpobnacTbl, NaHkpeaTUyeckne
3Be3fuyaTble KNeTky, IMMYHOLMTBI, @ Takke MUKPOCOCY bl
1 BHEKIIETOYHBIN MOMNEKYNSPHO-BONOKHUCTBLIA MaTpUKC
[5]. Bonpoc 06 MCTOYHMKE Pa3BUTMS KNETOK CTPOMBbI
MAIMK ocTaetcsa anckyTabenbHbIM. Ha cMeHy MHeHuto
0 TOM, YTO OHU Pa3BMBAIOTCS W3 PE3UAEHTHBIX KIETOK,
hopmupyIOLLIMX CTPOMY HOPManbHOW NOAXeENnyA04HON
Xenesbl, NOSBUNUCL Pe3ynbTaThl UCCNENOBaHUNA, yka-
3bIBAIOLLMX, YTO WCTOYHMKOM (DOPMMUPOBAHMS KIETOK
ctpombl MAIMX aenstotcas MCK [14]. Cpean knetok
onyxoneeon ctpombl MAMX npeobnagatoT naHkpea-
Tnyeckue 3sesgyartble knetku (M3K) — pesnaeHTHble
MnognbpobnactonofobHble KNeTkU nepuaLmHapHom
nokanusauwu. B 30opoBoit nogpxenyao4How xenese nyn
M3K coctasnsiet 0o 4 % OT 0OLUEN KNETOYHON Macehl,
ogHako npu MNAIMXK yncnenHocTs MN3K pesko BospacTaet
[23]. N3K B3aumopencTaytoT ¢ kneTtkamm MATK, nosbl-
Las nponndepaLyio U yMeHbLLAs 1X arnonTos, a Takke
yCUnuBas MArpaLvio M MHBa3Ito PaKoBbIX KNEToK [24]. He
MeHee BaXXHbIMU KIieTkaMu onyxonesorn ctpoMbl [MAMK
SBNSHOTCS KaHLEP-accoLMMpoBaHHble hubpobnacTbl 1
Tymop-accoLupoBaHHble Makpodarm [14]. MCK noasep-
ratotcst anchepeHLMPOBKe B KaHLLEp-aCCOLMMPOBaHHbIE
unbpobnacTsl Noa BNUSHWEM TPaHCHOPMUPYHOLLETO
¢hakTopa pocrta B (TGFB), cekpeTupyemoro KrneTkamm
MAIMK B 9Kk30COMax BO BHEKNETOYHOE MPOCTPAHCTBO.
Mpun atomM ymeHbluaeTcs ymcno auddepeHumnpoBaH-
HbIX MUOGMOGPO6NAcToB, YyCUNUBAETCSH aHrMOreHes B
OryXornu 1 NOAABNSETCS IMMYHHBIN OTBET, NOBbILLAETCS
MHBA3WBHOCTb paka U yxyAlwaeTcs BbXWBAeMOCTb
3KCnepuMeHTanbHbIX Mbiwen [25]. Ha MbIWnHBIX
FEHHO-VHXEHEPHBIX MOAENSAX NoKas3aHo, YTo Ans Bbl-
cokoaecmonnactuieckux MAIMK xapaktepeH 130bITOK
(hakTopoB POCTa M LINTOKMHOB, a TaKKe aKTUBUPOBAHHbIX
KaHLiep-accoLMMpoBaHHbIX hnbpobnactos [5]. B Takux
MOfESbHbIX KapLuuMHOMax O6HapyXMBakTCS XOPOLUO,
YMEPEHHO UK Moxo AndepeHLMpoBaHHble pakoBble
KneTku. [eHHO-MHXEHEPHOE UCTOLLEHME CTPOMAIIbHbIX
MMOhnOPOGNACTOB U KaHLIEP-aCCOLMMPOBaHHbIX (hnOPO-
6nacToB NpUBOAUT K pa3BUTUIO Heand depeHLMPOBaHHOM
MAIMK ¢ ycuneHHbIM anuTenmanbHO-Me3eHXManbHbIM
nepexopom (EMT), ocnabneHHbIM aHrMoreHesoMm, yBe-
NMYeHHoN nponudepaumen naHkpeatudecknx PCK u
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M3MEHEHHbIM NPOUIEM UMMYHOKNETOMHOMO UH(UMb-
Tpata onyxonu [9].

Mo pelueHUo MexayHapoaHoro obLecTsa no Kre-
TouHoW TpaHcnnaHTauum (ISCT), npunsitomy B 2006 .,
Me3eHXVMarbHble CTBOMNOBbIE KMNETKM AOIKHbI COOTBET-
CTBOBATb TaKUM MUHUMATbHBIM KPUTEPUSAM: 3TO KNETKU,
nosutneHble no CD73, CD90, CD105, CD146 mapkepam,
1 HeraTvBHbIE MO rEMOMO3TUYECKUM MapKepaM, Takum
kak CD14 wnn CD45 [26]. B 6onbliom yncne pabot
[iokazaHo, 4To MCK KoCTHOMO3roBOro MPOUCXOXAEHUS B
NOZKenyOo4HOW Xenese He y4acTByIoT B anuUTenmansHOM
KaHLeporeHe3e, HO Mpu B3aWMOAEWCTBUM C APYrMMU
KreTkaMy MUKPOOKPYKEHISI OKa3bIBaOT Ha OMyXOrb Kak
CTUMynupyioLlee, Tak U UHrMbupytollee Bo3aencTeme
[7,8,23]. MCK «npuBnekatoTcs» B OMyXOmneBylo TKaHb
dhaktopamu pocta: TpomboumntapHeim (PDGF), aHoo-
TenuansHbiM (EGF), BackynoaHgotenmansHbim (VEGF)
n chaktopom pocta cubpobnactos (FGF), — koTopble
cekpeTupytoTcs pakoBbiMu kneTkamu MAIMXK [7,27]
UNWU MHOYLMPYKOTCA TMMNOKCUE Npu HeZoCTaTO4MHON
reMOMUKpOLIMPKYnsaLmmn onyxomu [21,28]. Beigensiot 3
OCHOBHbIX MexaHuama B3aumopencteus MCK ¢ gpyrumm
KreTkamm: MoaumuKaLms MEXKIETOUYHbIX KOHTAKTOB, ce-
Kpeuust Bronoryecky akTVBHbIX BELLECTB, 00naaatoLLyx
napakpuHHeIM 3adbdekTom, a Takke opMUMpoBaHnE 1
BblfieNeHVe 3K30COM, SBMAILLMXCS «TpaHCTopTepammuy
ANns 61oNorMYeckn akTMBHbIX Monekyn [7].

MCK moryT BbICTynaTb B pofiv MPOMOTOPOB OHKO-
reHesa nytem TpaHcgopmaumn B KaHLEep-accoummpo-
BaHHble prbpobnacTbl, MECTHON UMMYHOCYNPECCUM,
CTUMYNALMU OMyXONEeBOro HeoaHruoreHesa, brokagpl
anonTo3a pakoBbIX KIETOK, y4acTus B aNUTeNanbHo-Me-
3eHXVMarnbHoM nepexoae 1 metractasvmposanum [7,8,28].
CornacHo faHHbIM E. Mathew et al. (2016) [29], MCK 13
MuKpookpyxeHusi MAIMK obnagatot Gonee BblpaXeH-
HbIMM TYMOP-MPOMOTOPHbLIMI CBOMCTBAMM B CPABHEHUM
¢ MCK, koTopble 0BHapyxvBatoTCs B TKAHW HOPMarbHOM
NOMKenya04HOMN Xenesbl.

TpaHcghopmauusi MCK e kaHuep-accoyuuposaHHble
bubpobriacmel NPOUCXOAUT NOL BAUSHMEM (haKkTopa
pocTta ¢mbpobnacTos (FGF), npu 3T0M KaHuep-accoum-
1poBaHHbIe hrbpobnacTbl B 3HAYUTENBHOM KONMHECTBE
06Hapy»uBatoTcs B MHBa3nBHbIX chopmax MAIMXK [21].

MecmHas ummyHocynpeccusi. IMMYHOKNETOYHbIV
UHUNETPAT — OAMH U3 BXXHENLLIX KOMIMOHEHTOB OMyXO-
NEBOro MUKPOOKPYXXeHNS. Konm4ecTBEHHO B €ro cocTase
06bI4HO NpeobnazatoT TyMOp-acCoLMMPOBaHHbIE MaKpo-
¢harn aByx Tvnos — M1 n M2. INuwwb Tymop-accoummpo-
BaHHble MCK obrnapgatoT cnocobHOCTb0 MHAYLMPOBaThL
nonspu3aLmio Makpoaros, 4To NPUBOAWT K BblpaboTke
YIMM NPOTUBOBOCNANUTENbBHbBIX LIUTOKMHOB, CNOCOBCTBYS
Takum 0bpa3om MecTHoM uMmMyHocynpeccum [29]. Cumn-
TaeTcs, YTO KaHLEep-accoLMMpoBaHHble Makpodarm
TyMOp-accoLMnpoBaHHble HEMTPOUMbI MOTYT BbIMOM-
HATb NPOOHKOrEHHbIE OYHKLIMM, YCUIMBAsi MHBA3UIO U
MeTacTa3MpoBaHUe OMyXOmneBbIX KMETOK, aHr1oreHes
1 PEMOAENMPOBaHNE BHEKNETOMHOTO MaTpuKca, OfHO-
BPEMEHHO MOZABIAS NPOTUBOOMYXONEBbLIN MMMYHHbIN
Hansop [30]. M1 makpodbarv obnagaroT NpenMmyLLecTBeH-
HO TYMOP-CYMPECCOPHBLIMY CBOWCTBaMW, NPOAYLMPYIOT
npoBocnanuTenbHble LnTokuHbl — IFN-y, TNF-3, PGE2,
IL-1B, IL-6, IL-10 n gp. B npoTmBoBec nm M2 makpodbaru
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CrocobCTBYHOT OMYXONEBOW NPOrPECCUM MYTEM CEKPELM
pocToBbIx haktopos EGF, PDGF, FGF, VEGF, TGF-(3 [31].
AxTuBupoBaHHble MCK oka3blBaloT MMMYHOCYNpeccuB-
HOE BO3[EMCTBYE B ONYXONEBOMN TKaH 3@ CHET YTHETEHMS
nponudepaun MMYHOLIMTOB, CEKPELIMU MEOMaTopoB
BOcnaneHus, apekTa KIeTOUHOMN LIMTOTOKCUYHOCTH, YTO,
B CBOKO 04epefb, Co3aaeT bnaronpusTHbIE YCNOBUS ANs
nponudepaLmm HoBbIX NMOKOSIEHNI PakoBbIX KNeTok [31].
Cmumynsayus onyxoneeoeo HeoaHauozeHesa. B
psioe vccnefoBaHuiA nokasaHo, Yto MCK cnocobHbl K
AncbdepeHLMpoBKe B 3HAOTENMONOAOOHbIE KNETKM, B
3perble 3HAOTENMOLMTBI M NEPULMTBI, Y4acTBYs Takum
06pa3soM B COXHOM MPOLIECCE OMyXONeBOro HEOAHru-
oreHe3a [28,32,33]. Kpome atoro, MCK npogyumpytot
NpOaHroreHHble bakTopbl pocTa, BKMoYas BacKyno-aH-
potenuansHbii aktop pocta (VEGF), daktop pocta
¢mbpobnacros (FGF), TpomboumTapHbIi hakTop pocTa
(PDGF), koTOpble YCUIUBAKOT MUrpaLmio aHAOTeNnanb-
HbIX 1 IMaAKOMbILLIEYHbIX KIETOK B ONYXOrb, CTUMYMMPYIOT
ux nponudepaLmto, cnocobcTBys HeoaHrnoreHesy [34].
Mo paHHbIM Ge Q. et al. (2018), VEGF, cekpetupyemblii
MCK, cnocobcTByeT co3peBaHWio NpeawecTBEHHUKOB
3HAOTENMAnNbHBIX KNETOK B 3penble SHOA0TENMOLMUTHI
[35]. YcnoBus runokcum, xapakTepHble ans tkaum MNAMK
crnocobcTBytoT yeunenuto cekpeumun VEGF pakoBbimm
kneTkamm [36,37]. B psge pabot nokasaHo, 4To onyxore-
BbI HEOAHTMOTEHE3 3anyCKaeTCst CekpeLyel pakoBbIMU
kneTkamm nuraHgoB xemoknHoB (CXC), koTopble CBA3bI-
BatoTca ¢ peuentopamu xemoknHoB CXCR2, CXCL5 u
CXCL8 MCK, ctumynupys ux nponudepavuio v andde-
PEHUMPOBKY B aHAoTenuoumtsl [34,35]. OnybnvkoBaHbI
Takke Apyrue faHHble, COrnacHo KoTopbiM fobaBneHve
MCK B KynbTypy aHOOTENWarnbHbIX KNETOK 3anyckaeT
anonTo3 3HAOTENMOLUMUTOB, YTO CBUOETENbCTBYET 06
aHTMaHrnoreHHon aktmeHocTM MCK [38]. Mizukami et al.
(2012) npegnonoxwnu, yto Sonic Hedgehog-accouumpo-
BaHHbIN NyTb ABNsieTCs BapuaHTom VEGF-HesaBucymorn
Heosackynsipusaummn MAMXK, koTopas nexuT B 0CHOBE
pe3ncTeHTHOCTY K aHTW-VEGF TapreTHoi Tepanum [39].
Yaacmue 6 anumenuarnsHo-Me3eHXUMasibHOM repe-
xo0e U MemacmasupogaHuu. ANUTENNAnNbHO-ME3EHXH-
marbHbIn nepexos (OMI) — npouecc, B XoAe KOToporo
anuTenanbHble KIeTkv NprobpeTatoT CBONCTBA ME3EHX-
marbHbIX. QMM xapaKTeprayeTcs CHIPKEHMEM 3KCMPECCUU
E-kagrepvHa, y-KaTeHuHa, LMTOKEPATUHOB, NIAMUHWHA,
Z0-1 Ha (boHe NOBbILLEHNS IKCNPECCH KIETKaMM MapKe-
pOB Me3eHXVMarbHOro heHoTMNa, Bktovas N-kaarepuH,
BUMEHTUH, onbpoHekTuH, a-SMA [40]. M3BecTHO, YTO MHO-
rne MCK cekpetvpytotr EMIM-nHayLmpytoLLve dhakTopsl, a
UMEHHO LnTokuHbI (IL-1, IL-6), xemokuHbl (CCLS, CXCL1,
CXCL5, CXCL7, CXCL8) u ¢haktopsl pocta (EGF, HGF,
PDGF, TGF-) [41,42]. 3Tv Monekyrbl Oka3blBaloT napa-
KPVHHOE BO3AENCTBIE Ha PAKOBbIE KIETKW, KOPKECTPUPYS»
nporpammy OMI1 nocpeacTBOM akTUBaLMM (hakTopoB
TpaHckpunumm Twist, Snail, Slug, ZEB1 n ZEB2. MNMocnea-
HVie, B CBOI0 04epeb, OTBEYAIOT 3@ YTHETEHNE aKTUBHOCTU
reHoB, KoaVpYytoLLWX Benki agre3nm, 4ECMOCOM U MIOTHBIX
KOHTaKTOB, a Taloke 3a MOBbILLEHWE aKTUBHOCTU TEHOB,
koaupytownx N-kagrepuH, OMOPOHEKTH 1 BUMEHTUH.
OMIM B MAIMX vHayumpyet aktvBauws reHa ZEB1
Ha ¢hoHe nHakTuBauum miR200, YTo NPUBOAUT K yBENK-
YEHWIO MOABWKHOCTY KIETOK, MX GOMbLUEN CKNMOHHOCTM K
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AMCCEMUHALMM, @ TakKe K NOAAEPKAHUKD COXPaHHOCTY
crBonoBoro dreHotuna PCK [43]. AKTBHY'O ponb B pa3su-
Tvm OMI naHkpeaTnyeckux PCK nrpaet Sonic hedgehog
curHanbHbin nyTs [19]. Mo ganHeim S. Wang et al. (2017),
nocpeactsom MM PCK naHkpeaTnyeckoii npoToKOBOM
KapLMHOMbI MproBpeTatoT arpeccuBHbIi Me3eHX1Marb-
HbI heHOTVN, 06ECNIEYMBAIOLLVIA BO3MOXHOCTb ObICTPOro
pacnpocTpaHeHns TpaHCOPMMPOBaHHbIX KNeTok [43], a
Taloke CNocoBHOCTb K MUTPaLM M METaCTa3npPOBaHMIO pa-
KOBbIX kneTok [28]. Mo aanHbIM D. M. Gilkes et al. (2014),
aktyBauus MCK B ctpome MAIMX accoummpoBaHa ¢ Bo3-
pacTtaH1em aKCrpeccum MaTpPUKCHBLIX METanIonpoTenHas
219 TUNa, YTO ABNAETCA HEOTHEMIIEMbIM KOMMOHEHTOM
peanu3auuy MHBa31BHbIX CBOWCTB onyxonu [37].

CornacHo AaHHbIM COBPEMEHHOW Hay4HOW nuTepa-
Typbl, MCK MOryT Takke BbICTynaTh B ponv CynpeccopoB
OHKOreHesa nocpeacTBOM CTUMYNALMN VUMMYHOKIE-
TOYHOW MHUMBTPALMM OMyXONEBOW TKaHW, OCTAHOBKM
KIeTOYHOrO LiKIa 1 3anycka anonTo3a pakoBbIX KIETOK,
YTHETEHNS ONYXONEBOr0 HeOaHrMoreHesa, NoAaBneHms
dyHkumn AKT- n Wnt-curHanbHbix nyTen [8].

Cmumynsauus UMMYHOKIIEMOYHOU UHGUMbMpauuu.
Hecmotpsa Ha 10, yto MCK 06nagatot BbIpaKeHHbIMU
MMMYHOCYMNPECCOPHbIMU CBOMCTBaMM [44], B nuTepaty-
pe coobLaeTcs, YTO OHM Takke crnocobHbl NpuBnekaTb
rPaHynoLmTbI ¥ MOHOLMTLI B OMYXOIEBYHO TKaHb nocpes-
CTBOM MapakpUHHbLIX CTUMYNoB [8] 1 cTuMynupoBaTtb
TakuMm 06pasoM VMMYHOKIETOYHYI0 UHUIBTPALMIO
OnNyXOnu 1 MECTHbIA UMMYHHbI OTBET [21].

OcmaHoska Kriemo4Ho20 YUKIia u 3aryck anonmosa.
MCK cekpeTupytot psg umtokmHoB (CyclinA, CyclinE,
CyclinD2, p27KIP1), koTopble, XOTb U BPEMEHHO, HO
CnocoGHbI OCTaHaBMMBATL KIETOYHBIN LMK B ¢hase G,
[8]. MexaHn3M Takon OCTaHOBKM MOKa He BbISCHEH. B
HekoTopbIx paboTax nokasaHo, 4to MCK, BbiaeneHHble
13 XMPOBOW TKaHW, CTUMYMMPYHOT rMbenb pakoBbIX KNETOK
nyTem HeKposa Mnocre OCTaHOBKM WX Lukna B G,-thase
1 Mpy OTCYTCTBUM anonTo3a; BBELEHWE 3TUX KMETOK B
TkaHb [MTAIK npmBoauT K OCTAHOBKE pocTa OMyxomnu
[8]. Mo maHHbIM S. Zhang et al. (2018), MCK cnocobHbl
3anyckaTb kacnasa-3 onocpefoBaHHbIN MyTb anonTosa
nocpescTBOM (hOPMMPOBAHUS U BbIAENEHUS 3K30COM,
cogepxallyx npoanonToTuieckue epMmeHTbl [45].

YeHemeHue ornyxonegoz2o HeoaHauozeHe3a. MCK
CMoco6HbI 3anyckaTb anonTo3 He TOMbKO PaKOBbIX, HO 1
3HOOTENVOLIMTOB, YTO ideT OCHOBaHVe Ans BbiBoAa 06
aHTU-aHroreHHon aktueHoct MCK [38]. Mo MHeHuto
X. Wei et al. (2016), 0OCHOBHOW MexaHW3M yrHeTeHWUs
0nyXomneBoro HeoaHrvoreHe3sa — Boiaenexe MCK mukpo-
BE3UKYI C @aHTUaHMMOreHHbIMK hakTopamm [46].
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Lead is one of the most widespread pollutant which alters the mature liver and is especially harmful for the fetal liver. The
typical alterations in the mature liver after the lead exposure are the hypertrophy and vacuolization of hepatocytes, circulatory
disorders, mononuclear cellular infiltration. The morphological changes in the liver during prenatal development under
the maternal lead treatment are inhibition of hematopoiesis, dystrophy of hepatocytes, disturbances in the liver architecture,
its vessels and stroma with a gradient of pathological changes toward the peripheral parts of the organ. The manifestations
of liver alteration after birth become deeper with age and develop to the necrosis, edema and inflammation. The biochemical
disturbances in the liver are the decrease in the activity of enzyms of energy metabolism, inhibition of protein and nucleic acids
synthesis, imbalance of the lipid peroxide oxidation system, and the increasing of oxidative stress with the further alteration
of the membranes of the endothelium, red blood cells, hepatocytes, as well as mitochondrial membrane.

The changes in expression of the immunohistochemical markers can differentiate the processes in the liver, which are relatively
stable or sensitive to lead, especially in prenatal development, whereas the biochemical parameters are valuable for estimation
of the liver damage in postnatal life. The immunohistochemical changes under the lead treatment reflect the inhibition in protein
synthesis such as albumin and cytokeratins, as well as growth factors, nitric oxide synthases and matrix metalloproteinases
expression; whereas the expression of apoptotic markers increases. The search for the natural products, dietary supplements
and drugs with the protective properties is ongoing and covers the wide spectrum of agents, including vitamins, micro- and
macroelements, antioxidants, chelating agents, natural extracts, proteins, sorbents and complex-producing drugs. The
immunohistochemical markers as well as biochemical parameters can be used to prove the efficacy of protectants for chronic
lead intoxication.

MaTomopdonorii NA0A0BOI Ta 3pin0i NeUiHKK NP iIHTOKCUKALLI CBUHLLEM
i B yMoBax Kopekuii: oraap eKcnepuMeHTaAbHUX AQHUX

I. B. AoBranb, M. A. AoBranb, 0. A. PomaHeHKo

CBUHELb € OOHWUM i3 HANMOLLMPEHILLMX TOKCUKaHTIB, KW NOpyLLYE (yHKLIOHYBaHHS NeYiHKW Yy 3pinomy Billi, 0cobnmBo He-
6e3neyHuin Ans NeviHk1 y NpeHatanbHoMy Nepiogi OHToreHesy. TUNOBI NOPYLLEHHS Y 3pinii NeYiHUi NiCNs BNAMBY CBUHLIO —
rinepTpodbist Ta Bakyonisallis renatouuTie, NOpYLIEHHS! KpOBOOGIry, MOHOHyKNeapHa KniTWHHa iHineTpauis. MopdonoriyHi
3MiHM B NediHui Mig BNAWBOM CMOMyK CBUHLIO Y NpeHaTanbHOMY pO3BUTKY — iHriDyBaHHS reMonoesy, neviHkoBa aAncTpodis,
NOPYLEHHS B apXiTEKTYPI NEYIHKM, YPAKEHHS CYAMH | CTPOMM 3 HAPOCTaHHAM NaTOMONYHMX 3MiH y HanpsiMi 4o nepudepny-
HUX BIOAINIB OpraHa. YpaXeHHs NeyviHku, WO BUKIMKaHe CBUHLEM NPW npeHaTanbHOMY WOro BRMMBI, NiCAA HAPOMKEHHS CTae
MMBLLNM | XapaKTepu3yeTbCs HEKPO3aMU, BUPAXKEHUMMU HabpsikaMu i 3ananbHUMK 3MiHamun. BioXiMiuHMK nopyLIeHHAMN
B MeviHUi Nig Zieto CNomnyk CBUHLI € 3HWKEHHS akTUBHOCTI (DEPMEHTIB eHEpPreTMYHoro 0bMiHy, NpUrHiYeHHs! cuHTesy Ginka,
HYKNeTHOBMX KUCMOT, AncbanaHc CMCTEMU NEPUKUCHOTO OKWUCIIEHHS! NMiMIZiB | HAPOCTaHHS 03HAK OKCUAATUBHOMO CTPECY, LLO
BUKIMKAE NOLLKOZKEHHS MEMOPaH eHaoTENianbHUX KIiTUH, EpUTPOLMTIB, renaToLmTIB, a TakoX MiTOXOHApIaibHOT MeMBpaHm.

BuKopUCTaHHs! iMyHOrCTOXIMIYHUX MapKepiB Aae 3Mory AudepeHLitoBaTH MPOLECK B NeMiHL, siki BIGHOCHO CTiliki abo vyTnuBi
[0 CBUMHLIIO, 0COBNMBO y NpeHaTanbHoMy po3BUTKY, a BioXiMiuHi napameTpu HeobXiaHi Ans OLiHIOBaHHS NOLIKOMKEHb NEYiHKM
B MOCTHAaTaNbHOMY nepiogi. IMyHOrCTOXiMiI4HI 3MiHW B NediHUi Nig BNAIMBOM CMOMYyK CBUHLO BiAOMBAKOTb iHriOyBaHHsA CUHTE3Y
6inkiB, sK-0T anbOyMiH i LMTOKEPATUHW, @ TaKOX EKCNPECit0 (haKTOPIB POCTY, CUHTA3 OKCMAY a30Ty, MATPUKCHUX MeTarnonpo-
TeiHas3 i NOCUINEHHs ekcnpecii anonToTUYHMX MapkepiB. MoLwyky HaTypanbHWUX NPOAYKTIB, Xap4oByX 4006aBOK i Npenaparis i3
3aXMCHUMM BNaCTUBOCTAMM TPUBAIOTb Ta OXONIIOIOTL LLIMPOKIIA CMIEKTP PEYOBUH, BKIKOYA0UM BITaMiHW, MIKPO- | MaKpOenemeHTy,
aHTUOKCUIAHTW, XenaTyBarbHi areHTu, HaTyparbHi ekcTpakTy, Ginkn, COpOEHTU | KOMNNEKCHI npenapaTu. IMyHoricToXiMiYHi
Mapkepy Ta GioXiMiYHi MOKa3HWKM MOXYTb BUKOPUCTOBYBATUCS SIK AOKa3 ePEeKTUBHOCTI MPOTEKTAHTIB, L0 3aCTOCOBYHOTLCS
MPW XPOHIYHIN iHTOKCKKALLii CBUHLEM.

MaTomopdonorus NAGAHOM U 3penoi NEUEHU NPU UHTOKCUKALIUK CBUHLOM
U B YCAOBUAX KOPPEKLMK: 0630p aKCnepuMEHTaAbHbIX AaHHbIX

I. B. AoBranb, M. A. AoBranb, A. A. PomaHeHko

CBUHeL, SIBNSIETCS OAHUM U3 CaMbiX PacnpOCTpaHEHHbIX TOKCUKAHTOB, KOTOPbIA HapyLIAeT (yHKLMOHMPOBaHUE NeYeHN B
3pernom Bo3pacte M 0coBeHHO onaceH Ansi NEYeHN B NpeHaTanbHOM NEPUOAE OHTOreHe3a. TUMUYHbIE HapYLLIEHMS B 3pENOi

Pathologia. Volume 16. No. 1, January — April 2019

ISSN 2306-8027  http://pat.zsmu.edu.ua

Key words:

fetal liver, mature
liver, pathology,
heavymetal
poisoning, therapies
investigational.

Pathologia
2019; 16 (1), 139-144

DOI:
10.14739/2310-1237.
2019.1.166497

*E-mail:
dovgalgem@i.ua

KatouoBi croBa:
neviHka, NaToAoris,
OTPYEHHSA BAXKUMMU
MeTaAaMu, METOAM
NiKyBaHHS.

Natonoris. - 2019. -
T. 16, Ne 1(45). -
C.139-144

139



Ornaam

KaloueBble cnoBa:
deTanbHasn neyveHb,
3penast neyeHb,
natoMopdonorus,
OTpaBAEHME TAXeE-
AbIMW MeTanaMu,
METOAbI AEYEHHUS.

Maronorus. - 2019. -
T. 16, Ne 1(45). -
C.139-144

neyvyeHn nocne BO3OENCTBUS CBMHLA — I'VII'IeprO(bVIﬂ M BaKyonusauua renatouuToB, HapylleHua KpOBOOﬁpaLLLeHVIH, MO-
HOHYKneapHasa KIeTo4Has nHMnbTpaums. Mopdonornyeckme M3MeHeHUs B NeYeHn nog BAUSHWEM COEOWHEHUI CBUHLA
B npeHartanbHOM pa3BuUtun — VIHI'MGI/IpOBaHMe remonossa, ne4yeHo4Hasa ,D,I/ICTpO(bMﬂ, HapyLweHUsa B apXUTEKType neYveHwu,
nopaxeHne CoCyaoB U CTPOMbI C HAapacTaHNEM NaToNorM4ecknx M3MEHEHUI No HanpaBneHuto K HepM¢)epMHeCKMM otaenam
opraHa. [opaxeHune nevyeHu, BbI3BaHHOE CBUHLIOM NPUY NpeHaTanbHOM BO3AEWCTBIM, MOCIe POXAEHUS CTAHOBUTCS Gonee
FJ'Iy60KMM M XapakTepusyeTca HeKpo3amu, BblpaKeHHbIMM OTeKaMi U BOCNanuTesibHbIMU N3SMEHEHNAMMU. Broxumuyeckmvn
HapyLlweHUsaMU B Ne4YeHn nog [OENCTBUEM COELVHEHUN CBUHLA SBMSIOTCSA CHYDKEHWE aKTUBHOCTU ¢)epMeHTOB SHepretTuye-
ckoro obMeHa, nofaeneHue cuHTesa benka, HYKNENHOBbIX KACIOT, ancbanaHc cucTembl NepeKknCcHOro okncneHus nmnuaos
M HapacTaHWe Npu3HakoB OKCUOATUBHOIO CTpecca, Bbl3blBaroLLEro JanbHenwee nospexaeHune MeM6paH SHOOoTENManbHbIX
KNETOK, 3pUTPOLMTOB, renaToLmToB, a Takke MVITOXOH,D,pVIaJ'IbHOVI MeM6paHbI.

Mcnonb3osaHve MMMYHOIMCTOXUMUYECKNX MapKepOoB NO3BONAET LI,MCb(bepeHLI,VIpOBaTb npouecchl B ne4eHn, KoTopble OTHOCK-
TENbHO yCTOl7I‘~IVIBbI VN 4yBCTBUTENBbHbI K CBUHLLY, 0Cco6€eHHO B npeHaTtanbHOM Pa3BUTUU, TOTAA Kak GroxMmMmyeckmne napametpobl
6onblUe NOAXOAST ANS OLEHKM NOBPEXOEHNIN NEYEHN B NOCTHATANbHOM Nepuoge. MMMyHOFMCTOXMMVNeCKI/Ie N3MEHEHNA B
NeYeH Nog BIUSHUEM COeAVHEHUI CBMHLIA oTpaxarot I/IHFVI6MpOBaHVIe CUHTEe3a 6enkoB, TakuX Kak aﬂb6yMMH n umMTokepatun-
Hbl, @ TaKXe 3KCNPeccuro CbaKTOpOB poCTa, CMHTa3 OKCMAa a30Ta, MaTPUKCHLIX MeTannonpoTemMHas n ycuneHme akcnpeccunn
anonToTUYecKnXx MapkepoB. lNovcku HaTypanbHbIX NPOAYKTOB, NALLIEBbIX f06aBoK 1 npenaparoB C 3aLUMTHbIMU CBOWCTBaMM
npoAdoKatoTCA U OXBaTbIBaKOT LLIVIpOKVIVI CNEeKTp BeLeCTB, BKo4Yasa BUTaMUHbI, MUKPO- U MaKpO3NEMEHTbI, aHTUOKCUAAHTLI,
XenatupyrLime areHTbl, HaTypalrbHbl€ 3KCTPAKThI, Genku, C0p6eHTbI M KOMNJIEKCHbIE NpenapaTbl. MMMyHOI'VICTOXVIMVI‘-IeCKVIe
MapKepbl, Kak 1 BroxMmmuyeckme nokasarenm Moryt ObITb MCNONbL30BaHbI A4S AoKa3aTenbCTBa 3(hPEKTUBHOCTM NPOTEKTAHTOB,

KOTOpPbl€ NPUMEHAIOTCA NMpun XpOHVNeCKOVI WHTOKCKKaLUK CBUHLIOM.

The studies of the harmful impact of the heavy metals
are important nowadays by reason of rising level of
environmental pollution. Lead — one of the most wide-
spread cumulative pollutants — is known as an agent that
demonstrates the toxic properties and impacts the fetal
development [4,8,14,30]. It alters most of the metabolic
systems of the cell by its ability to inhibit enzymes [8].
The liver is particularly sensitive to lead impact due to
the high activity of the numerous enzymatic processes
with the different manifestations in pre- and postnatal
life [6]. It was found that the main toxic effect of lead
in the mature liver was the alteration of membranes of
the endothelium, red blood cells and hepatocytes [12]. The
typical morphological changes in the liver in experiments
with short period lead treatment were the hypertrophy of
hepatocytes, vacuolization of cytoplasm, portal space and
central vein dilatation, congested central veins, narrowing
or even obliteration of sinusoids and the activation of
macrophages and lymphocytes with further mononuclear
cellular infiltration of the portal tracts [11,26]. The degree of
the liver alteration was dependent on the duration of lead
exposure [11]. The submicroscopic changes of hepato-
cytes included the alteration of mitochondria, nuclei and
membranes of hepatocytes. There were signs of cytolysis,
karyolysis, dissociation of hepatocytes, hyperplasia of
mitochondria, swelling of their matrix, dissociation and
disappearance of the mitochondrial crists. The terminal
disturbance in hepatocytes differentiation was the lack of
their polyploidization [11].

The biochemical disturbances in the mature liver of
experimental animals under the lead treatment included
the inhibition of the protein synthesis resulting in the drop
of total protein concentration in the blood, the lipid and
carbohydrate metabolism disorders, which led to in-
crease of the triglycerides and glucose level in the blood,
whereas the concentration of total lipids and cholesterol
tended to decrease [1,23]. The metabolic disorders were
accompanied by the morphological signs of hepatocytes
alteration, the increase of the size of hepatocytes and
their nuclei with the diminishing of nucleic acids concen-
tration in the nuclei and cytoplasm [1]. The DNA became
fragmentated significantly in the liver of rats exposed to
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lead [25]. Lead also caused the disturbance in the lipid
peroxide oxidation system in the mature liver and inhibition
of the aminoacids and other small molecules transforma-
tion into glucose, which impaired the normal function of
mitochondria [20]. The mitochondrial membranes and cell
membranes became more vulnerable [23,25].

It has been recently reported that the activity of
the glutathione peroxidase and superoxide dismutase was
decreased in the liver of lead treated rats [31], meanwhile
the concentration of malondialdehyde and tumor necrosis
factor was increased [13]. The synthesis of the constitu-
tive form of nitric oxide synthase (eNOS) was altered as
well, and the synthesis of the inducible form of enzyme
increases [3,9]. This shift in the expression of nitric oxide
synthase developed along with the morphological signs of
vascular disorders and alteration of stromal components
[5]. The significant increase of liver enzymes such as
glutamic pyruvate transaminase, alanine and aspartate
aminotransferases was observed in the blood of lead
treated animals [26]. The decrease in the activity of de-
hydrogenases, monooxygenases, superoxide dismutase,
glutathione transferase, glutathione reductase, and, in
turn, the decline in the concentration of glutathione is
believed to be the basis of circulatory disorders in the liver
under the influence of lead [23,28,31]. The disturbance
in biochemical parameters took place under the high
dosage of the lead [13], meanwhile the lead exposure of
the low or moderate dosage did not cause the significant
deviations in serum aspartate aminotransferase, alanine
aminotransferase, alkaline phosphatase, lactate dehy-
drogenase activities and did not not change the serum
lipid profile [22].

Lead intoxication during pregnancy caused the re-
duction of liver weight in newborn rats. It also led to
the increase of the level of oxidative stress, meanwhile
the level of hepatic mMRNA, DNA, protein and antioxidant
enzyme activities decreased [20]. The lead impact during
pregnancy caused the liver dystrophy and decomposition
of liver lobules in newborn rats and during the first month
after birth, as well as the sinusoidal hypertrophy, edema
of interstitial spaces, lymphocyte infiltration of the portal
tracts, and the reduction of glycogen in hepatocytes
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[3,10,25]. There was the introlobular necrosis of the liver
tissue accompanied by the periportal macrophage-lym-
phocytic infiltration along the interlobular veins. The
venous congestion, sludge of red blood cells, damage
of the wall of the interstitial veins and arteries were ob-
served. The necrosis of the hepatic parenchyma, which
became multilobular, had been exacerbated by the end of
the second month. The type of necrosis was coagulatory
or colliquated. The vascular disorders included the dis-
seminated erythrocyte sludge in sinusoid capillaries, stasis
and hemolysis in central veins [10,25].

The deep tissue alterations like mentioned before
has never been observed in the fetal liver [2,5]. The
dystrophic phenomena as a change in the density of
the cytoplasm of hepatocytes occurred from the 11" em-
bryonic day in the lead treated embryos. The inhibition
of the synthesis of acid glycosaminoglycans which are
essential for the normal development of the connective
tissue in the embryonic liver up to end of the prenatal
period was also observed [5,7]. The earliest sign of
the suppression of acid glycosaminoglycans synthesis
was their total absence between the endothelium of si-
nusoids and hepatocytes. The acid glycosaminoglycans
provide the processes of cell migration, and thus affect
the formation of tissue architecture [6]. The further tissue
decomposition in the fetal liver under the lead treatment
might be due to decrease in acid glycosaminoglycans
concentration. These matrix components are normally
present subcapsulary in the liver and in the places where
the hepatic parenchyma contacts with the mesenchyma
of the body. The acid glycosaminoglycans are believed
to be the conductor for cell migration of mesenchyme
from the trunk and septum transversum to the liver [7].
The inhibition of the migration of these cells may have
consequences in the misdevelopment of the liver vessels
and the general disturbance in the tissue architecture.

The reduction of glycogen content in hepatocytes
of the fetal liver was observed after maternal adminis-
tration of the lead [2,25]. Lead was also described as
an agent that stimulated the proliferation of stellate cells
(Ito cells) in the rat fetal liver, which can be detected by
the marker of a-smooth muscle actin (aSMA) and were
mostly located along the sinusoids [6]. The concentration
of these cells had increased since the 14" embryonic
day till the end of fetal period and seemed to be maxi-
mal in the areas with the severe dystrophic alteration of
the liver of lead treated fetuses [9]. The fibrotic changes
in the liver of lead treated fetuses were accompanied
by the accumulation of Ito cells. aSMA-positive cells
were also observed in the walls of the blood vessels of
the intact or altered areas [21].

Other immunohistochemical markers enable to
give an additional piece of information about molecular
changes in the liver of lead treated fetuses. On the 16"
embryonic day, a part of parenchymal cells in the intact
liver which were positive on albumin could belong to
populations of bipotential cells [6], but later the further
increase in the number of hepatocytes was observed, so
after the 16" day this bipotential population produced cells
of the liver parenchyma only [9]. The immunohistochemi-
cal researches showed that lead caused the inhibition
of albumin synthesis in hepatocytes [9]. This protein is
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the main marker of maturation of the liver cells. The inhi-
bition of albumin production indicates that lead impacts
the most stable molecular processes in hepatocytes, and,
perhaps, suppresses the differentiation of hepatocytes
from bipotential cell population. The general degenerative
phenomena in the liver parenchyma were correlated to
the decrease of cytokeratins AE1/AE3 expression [21].
The lead impact on the vascular endothelial growth factor
(VEGF) expression in the fetal liver resulted in the non-uni-
form pattern of immunostaning in the liver parenchyma,
whereas the VEGF expression was intact in the stroma
[21]. The increase in the number of the caspase-3-positive
nuclei was observed in the liver epithelium under lead
treatment. The alteration of the stroma was accompanied
by the strong caspase-3 expression in the nuclei of stromal
cells and the decrease in matrix metalloproteinases MMP-
1 and MMP-9 expression [21]. The significant impact of
the lead on the vascular endothelium was revealed in
eNOS expression. Lead exposure stimulated the produc-
tion of the inducible form of enzyme. After the maternal
exposure before pregnancy and ongoing treatment in
early prenatal development, the eNOS expression was
weak in all the types of vessels and the suppression of
enzyme activity was stable till the end of fetal period
[9]. The suppression of the synthesis of the constitutive
form of nitric oxide synthase, especially in small caliber
vessels, was corresponding to the general toxic effect of
lead, which was also observed in the mature liver [29].

The decrease in the specific hepatocyte volume in
the rat fetal liver under the maternal lead exposure is
another possible cause of the disassembly of the liver
tissue [5]. The most severe consequences of lead treat-
ment were observed for the liver hematopoietic cells.
The inhibition of the proliferation of hematopoietic cells
was almost total. The rapidly proliferating population of
blood cells may be the most vulnerable to the impact
of toxicant due to hypoxia, which is a result of vascular
disorders [2,14].

The tissue pathology in the rat fetal liver showed
the clear gradient pattern with the increase of the mor-
phological changes towards the peripheral parts of organ
[5]. It can also be explained by the gradient of vascular
damage in the liver. The dystrophic changes had rapidly
transformed into partial necrosis and fibrosis of hepatic
parenchyma up to the end of the fetal period. The vascular
network was well developed in the areas with the replace-
ment of the liver parenchyma by the fibrous tissue [5].
There was not the lymphohistiocytic infiltration in the liver
parenchyma of lead treated fetuses, which was a regular
finding in the liver of the lead exposed rat in postnatal
life [24]. The lack of the immune reply in the fetal liver is
a result of immaturity of the immune system of the fetus
and its inhibition by the toxicant [14].

The dystrophic changes in hepatocytes under
the lead treatment during the fetal period are dependent
on terms of toxicant administration. There were much
more pronounced morphological alterations in the liver if
the maternal lead exposure had lasted a few weeks before
pregnancy [5], than with only lead treatment after fertiliza-
tion or later [10]. In this case the lead accumulation does
not occur in the mother’s body. There is evidence that
the lead administration before pregnancy can negatively
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affect the development of embryo, because the pregnancy
causes a release of lead ions from the maternal organs,
which are depots of lead [10]. The largest amount of lead
comes through the placental barrier when the placenta
starts to form. When the lead is getting into the body of
pregnant females, the significant morphological changes
in the placenta are being observed, which is a reason for
the further damage of the internal organs of the fetus,
in particular the liver and kidneys [10]. Pregnancy, as
a stress factor, increases the absorption of lead. Thus,
the damage of the fetal liver in the experiments with lead
administration before pregnancy is precisely caused by
the previous accumulation of lead in the maternal organs
and its further release from the depots during the early
period of pregnancy [2,5].

The search for the drugs with the protective proper-
ties to lead has been carrying out along with the studies
of lead toxic effects. The antioxidants, chelating agents,
sorbents and complex-producing drugs were proposed for
the prevention and treatment of chronic lead intoxication.
It is proved that the lead negative impact increases with
low concentrations of minerals, micro- and macroele-
ments in the diet [2]. The reducing of the lead absorption
from the gastrointestinal tract in the presence of other
metals or minerals can be explained by the competitive
interaction. In comparative studies of complex-produc-
ing protectant as casein and sorbent as charcoal it was
proved that the first had more positive effect for the level
of liver enzymes [23].

The antioxidants compose the group of drugs which
has been investigated the most. Selenium and a-tocophe-
rol showed the positive effect for the level of aspartate
and alanine transaminases, total protein, urea, creatinine,
superoxide dismutase and glutathione, as well as the lipid
peroxidation index [33]. Some drugs like morpholine salt
of titanic acid with membrane stabilizing and antioxidant
properties and sulfur-containing products inproved he-
patocytes morphology and biochemical parameters [1].
The use of a-tocopherol-containing natural products like
cod liver oil for the correction of chronic lead intoxication
caused the moderate membrane-protective effect in he-
patocytes, the conservation of mitochondria and the main-
tenance of their proliferation [14]. The oxidative stress
induced by lead caused the increase in reactive oxygen
species, total protein carbonyl content and lipid perioxida-
tion products in the rat liver, whereas the administration of
Moringa oleifera seed powder restored all the parameters
in the organ and the blood [12]. It has been proved that
the caloric restriction prevented partly the harmful impact
of lead and restored some parameters which depended
on the liver function: the activity of glutathione peroxidase,
superoxide dismutase, the concentarion of malondialde-
hyde and tumor necrosis factor; the biochemical findings
were supported by the histological studies which pointed
to the attenuation of the inflammatory processes in
the liver [13].

The positive shifts in the metabolic profile of lead
treated rats occurred after addition of artichoke extract
and vitamin C to the diet. The significant decrease of
the serum lead, alanine and aspartate transaminases,
alkaline phosphatase and malondialdehyde and improve-
ment of the lipoprotein profile were observed [24]. Less
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pronounced degeneration of the liver parenchyma and re-
ducing of vessels congestion were observed after the ad-
ministration of protectants. The diminution of lymphocyte
infiltration in the liver was the morphological evidence of
the protective effect. It was proved that green tea extract
[31] and extract of rosemary [32] had the positive effect for
the level of the liver enzymes and serum protein as well as
for the liver morphology. It has been found that the natural
flavonoids prevented the tissue damage caused by lead
due to maintaining of the activity of eNOS and inhibition of
apoptosis [29]. According to the group of researchers [28],
in the liver these agents can smooth the manifestations
of oxidative stress and reduce hyperlipidemia in lead
treated animals. The increase of 8-hydroxydeoxyguano-
sine as a marker of the DNA-damage induced by lead as
well the caspase-3 activity in the rat liver was effectively
suppressed by puerarin (flavonoid), so lead-induced
apoptosis might be reversible [29].

The search for the natural products, dietary supple-
ments and drugs, which can improve the state of liver in
case of intoxication with heavy metals, is ongoing. Extract
of tomatoes (Lycopersicon esculentum)[15, 21], and garlic
(Allium sativum) [17], have significant hepatoprotective
effect, but it was not the same for different metals. The
highest hepatoprotective effect of extract of tomatoes
was to cadmium and mercury and it showed the least
protective property for lead [15]. The same tendency was
revealed for the garlic extract and Garcinia kola extract
[17,18]. The most toxic effect of lead for the liver among
other heavy metal was also proved when the Ground
Zingiber officinale or palm oil were used as the protectants
and they were the least beneficial for lead compared to
cadmium and mercury [16,19].

The supplementation of natural products like spiruli-
na or dandelion during pregnancy diminished the signs
of oxidative stress, restored the level of hepatic DNA,
mRNA and protein, and eliminated the inhibition of
the antioxidant enzymes in the liver induced by lead [20,
34]. The powder of wine yeast Sassharamyces vini ad-
ministreted before and during pregnancy showed the sig-
nificant protective effect for the restoring of the blood cell
population in the fetal liver; this result can be explained
by its antioxidant effect. This protectant could also inhibit
the absorption of lead and thus reduced the level of a
toxicant in the maternal blood [5]. The microelements
contained in powder of wine yeast Sassharamyces vini
may also have a partial shielding effect, as it was shown
in studies with the addition of calcium pectates in the diet;
the concentration of lead in the blood of experimental
animals was reduced [27]. Coenzyme Q10, which is
capable to increase the cellular energy resources, ex-
hibits antioxidant effects and supports cellular enzymatic
systems; it had a protective effect for rat fetuses survival
and liver parameters of lead treated fetuses [4,5]. The
morphological and immunohistochemical findings proved
that the coenzyme Q10 was less protective compared to
wine yeast Sassharamyces vini, perhaps, because it did
not affect the absorption of lead from the gastrointestinal
tract [9]. Lycopene (pigment of tomato) as a protectant
for lead treated fetuses restored partly the AE1/AE3
expression in the liver, and also caused the decrease in
caspase-3 expression, but did not change VEGF, MMP-1
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and MMP-9 expression. The positive effect was observed
for the quantity and distribution of aSMA-positive cells
[21]. All the manifestations of morphological patholo-
gy were smoothed with the correction of wine yeast
Sassharamyces vini, but not of coenzyme Q10. Both of
protectors can partially mask the influence of lead and
reduce the suppression of the activity of eNOS [9]. Some
vessels of medium caliber saved the sufficient level of
eNOS activity regardless of the degree of impairment
of hepatic parenchyma, whereas specific hepatocyte
volume did not change significantly after the addition
of protectants [9].

Conclusions

1. The morphological changes in the liver under
the lead exposure are different in prenatal and postnatal
period. The main pathological features in the fetal liver
are inhibition of hematopoiesis, dystrophy of hepato-
cytes, disturbances in the liver architecture, vessels and
stroma, all the alterations become deeper after birth. The
typical morphological changes in the mature liver after
the lead exposure are the hypertrophy and vacuolization
of hepatocytes, circulatory disorders, signs of inflamma-
tion; their expression is dependent on terms of toxicant
administration.

2. The changes in expression of the immunohis-
tochemical markers can differentiate the processes in
the liver, which are relatively stable or sensitive to the lead,
especially in prenatal development. The most vulnerable
processes are the synthesis of the proteins, expression
of markers of apoptosis, growth factors and enzymes.

3. The search for the natural products, dietary
supplements and drugs with the protective properties is
ongoing and covers the wide spectrum of agents. The
immunohistochemical markers as well as morphological,
histochemical or biochemical parameters can be used as
testimonies to prove the efficacy of protectants.

Prospects for further research. The further deve-
lopment in this direction involves the search of new drugs
with more protective effect, and broadening the range of
the morphological, histochemical, biochemical and immu-
nohistochemical methods to confirm the effectiveness of
the agents with protective properties.
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