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The leading place in the structure of thyrotoxicosis in the world and Ukraine is occupied by toxic nodular goiter
(TNG).

The study aims to analyse intrathyroid hemodynamics results in the modes of color and energy Doppler mapping
and pulse Doppler in patients with nodular toxic goiter.

The study included 35 (100%) patients with nodular toxic goiter who were examined and subsequently operated
on at the surgical department of the "VIZUS" Medical Center. All patients underwent ultrasound diagnostics to de-
termine vascularization and intrathyroidal hemodynamics by means of Doppler mapping and pulsed dopplerometry.

In patients with TNG, perinodular and mixed types of vascularization according to the scale of Rago T. prevailed
(32 (91.4%) patients) and normal or small increase in the intensity of blood flow in the parenchyma of the thyroid
gland (15 (75.0%) patients). In 29 (82.9%) examined, an increase in the peak systolic blood flow velocity in the upper
thyroid artery (34.2 (19.4; 41.2) cm/s) was noted, in 24 (68.6%) an increase in the maximum diastolic blood flow ve-
locity (16.2 (9.8; 20.8) cm/s), the maximum volumetric blood flow velocity was increased in 27 (77.1%) patients (1.4
(0.8; 1.6) ml/s), the resistance index - in 11 (31.4%) examined up to 0.9 (0.6; 1.1).

In patients with TNG, according to the results of Doppler examination, perinodular and mixed types of vascu-
larization with normal or slightly increased blood flow in the parenchyma of the thyroid gland were found in most
cases. At the same time, in patients with a nodular lesion of one lobe of the thyroid gland, no significant difference
was found in the intensity of intrathyroidal blood flow and quantitative parameters of blood flow in the affected and

contralateral (healthy) lobes.

Key words: nodular toxic goiter, hemodynamics, intrathyroidal blood flow, dopplerography.

Connection of the publication with planned re-
search works.

The work was performed within the SRW of the De-
partment of General Surgery and Postgraduate Surgical
Education of ZSMPhU “Modification of surgical aspects
of treatment of patients of different age groups in peace-
time and wartime”, No. 0122U201230 (2022 — 2026).

Introduction.

One of the main places in the structure of thyrotoxi-
cosis in Ukraine and the world is occupied by nodular
toxic goiter (TNG), reaching, according to various au-
thors, up to 10.0-12.0% of the total incidence rate [1,
2,3].

Early diagnosis of this disease is essential to obtain
the optimal result of treatment of this pathology be-
cause a long-term hyperthyroid state leads to irrevers-
ible changes in the structure and functioning of many
vital organs and systems: cardiovascular, nervous, and
others [4, 5].

Using ultrasound diagnostics makes it possible to de-
tect nodular formations in the thyroid gland and suspect
these neoplasms’ malignant nature. However, for pre-
operative confirmation of the diagnosis of TNG, patients
need a more specific instrumental method of diagnosis
— scintigraphy [6].

According to many authors, the use of dopplero-
graphic methods during ultrasound makes it possible to
suspect the presence of an autonomously functioning
node in the thyroid parenchyma and even to localize its
location in the case of a multinodular lesion, which can
affect the subsequent volume of surgical intervention
[7]. However, some authors deny this information [8].

This indicates the debatable nature of using Doppler
methods in diagnosing nodular toxic goiter, which cre-
ates prerequisites for further research into this problem.

The aim of the study.

To analyze the results of intrathyroid hemodynamics
in the modes of color and energy Doppler mapping and
pulse Doppler in patients with nodular toxic goiter.

Object and research methods.

The study was conducted based on the medical and
diagnostic department of the “VIZUS” medical center,
where 35 (10%) patients with TNG were examined and
subsequently operated on.

The average age of the patients was 55.7+11.5 years.
In the gender structure, women prevailed — 28 (80.0%),
men were 7 (20.0%).

All patients were examined using instrumental
methods (ultrasound examination of the thyroid gland),
laboratory methods (determination of thyroid profile in-
dicators) and morphological verification of the thyroid
neoplasm (fine needle aspiration puncture biopsy).

During the ultrasound, all 35 (100.0%) patients un-
derwent additional determination of indicators of vas-
cularization of the thyroid parenchyma and intrathyroi-
dal hemodynamics in the modes of color and energy
Doppler mapping and pulsed Doppler.

The angioarchitectonics of nodular formations ac-
cording to the data of Doppler mapping was assessed
according to the scale of Rago T., 1998.

To assess the intensity of intrathyroidal blood flow, a
scale developed by Prof. A. V. Ushakov, 2018.

Quantitative blood flow parameters in the superior
thyroid artery (STA) were also assessed using pulsed
dopplerography. Blood flow parameters were deter-
mined at a distance of 0.5-1.0 cm from the confluence
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of the STA into the thyroid parenchyma on
both sides. Peak systolic blood flow velocity |18
(Vs), maximum diastolic blood flow veloc- 16
ity (Ved), maximum volumetric blood flow
velocity (Qs) and resistance index (IR) were |14
studied.

Mononodular lesion of one lobe of the
thyroid gland was detected in 14 (40.0%)
patients, multinodular goiter with unilater- | 8
al lesion was diagnosed in 1 (2.9%) patient, 6
bilateral polynodous nodular goiter —in 20
(57.1%) examined. 4

2
0

Statistical processing of the obtained 2(5,7 %)
results was carried out using computer 1(2,9 %)
programs STATISTICA 13.0, TIBCO Software T Ay Stypear J—

inc. (License JPZ8041382130ARCN10-J) and
MICROSOFT EXCEL 2013 (License 00331-

vascularization

17 (48,6 %)

15 (42,9.%)

vascularization  vascularization vascularization

10000-00001-AA404). The data in the text
and tables are presented in the form of
M+m (arithmetic mean % standard devia-
tion) in the case of a normal distribution of the charac-
teristic under study and Me (Q1; Q3) (median of the
sample with an indication of the upper (75%) and lower
(25%) quartiles) — with a distribution that differs from
normal. The statistical reliability analysis was carried out
using non-parametric methods of statistical analysis —
the Mann-Whitney (U) test for unrelated groups.

All 35 (100%) patients provided written informed
consent for participation in the study.

Research results and their discussion.

When evaluating the angioarchitectonics of nodu-
lar formations according to the Rago T. scale, avascular
nodes (1 type of vascularization) were found in 2 (5.7%)
patients, perinodular vascularization of the node (2
type) was diagnosed in 17 (48.6%) patients, in 15 (42
.9%) — mixed vascularization (type 3) and in 1 (2.9%) —
intranodular vascularization (type 4), fig. 1.

Thus, 2 and 3 types of vascularization prevailed in
patients with nodular toxic goiter — 32 (91.4%) patients.

According to the results of the assessment of the in-
tensity of intrathyroidal blood flow, among 20 (57.1%)
patients with bilateral nodular lesions of the thyroid
gland, 6 (30.0%) patients showed normal blood flow
intensity in both lobes, 9 (45.0%) hospitalized patients
had a small increase in blood flow, in 3 (15.0%) — a mod-

Figure 1 — Results of assessment of angioarchitectonics of nodular formations
according to the data of Doppler mapping according to the scale of Rago T. (n=35).

increase in blood flow. There was no weakening of blood
flow intensity or significant increase.

In the contralateral lobe, 7 (46.7%) patients showed
a normal intensity of blood flow, 4 (26.7%) had a small
increase, in 3 (20.0%) cases — a moderate increase in
blood flow, and in 1 (6.7 %) of the patient — a signifi-
cant increase, U=345.0; p=0.6713. No cases of weaken-
ing and a significant increase in blood flow were found,
fig. 2.

Thus, in patients with nodular toxic goiter with dam-
age to one lobe, no significant difference in the intensity
of intrathyroidal blood flow in the affected and contra-
lateral lobes of the thyroid gland was found.

According to the results of the assessment of the
quantitative parameters of the blood flow in the upper
thyroid artery, an increase in the peak systolic blood
flow velocity in the STA was found in 29 (82.9%) pa-
tients, the average values were 34.2 (19.4; 41.2) cm/s.
In 24 (68.6%) patients, an increase in the maximum
diastolic blood flow rate up to 16.2 (9.8; 20.8) cm/s was
diagnosed. The maximum volumetric blood flow veloc-
ity was increased in 27 (77.1%) of the examinees and
amounted to an average of 1.4 (0.8, 1.6) ml/s. The resis-
tance index was increased in 11 (31.4%) patients to 0.9
(0.6; 1.1), table.

erate increase in blood flow, in another 2
(10.0%) — a significant increase in the inten-
sity of blood flow. There were no cases of
blood flow weakening and very significant
strengthening.

Thus, in most cases of multinodular
toxic goiter, a normal or small increase in
the intensity of blood flow in the thyroid
parenchyma was found — 15 (75.0%) pa-
tients.

In 15 (42.9%) patients with unilateral
mono- or multinodular thyroid gland le- |1
sions, the intensity of blood flow was eval- 0
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[

0(0 %)

uated both in the lobe affected by TNG and Weakened
the contralateral lobe. intensity of
blood flow

In the lobe affected by nodes, 6 (40.0%)
patients showed normal intensity of blood

/_00%)
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5(33,3%)
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3 (20,0 %)
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L6,7 %)o0.94
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bleod flow intensity of intensity of intensity of  increase in the
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blood flow

flow, 5 (33.3%) hospitalized patients had a
slight increase, 3 (20.0%) cases — moderate
and 1 (6.7% ) of the patient — a significant

Figure 2 — Evaluation of the intensity of intrathyroidal blood flow in patients with
unilateral damage to the thyroid gland according to the scale of Prof. A. V. Ushakova,

2018 (n=15).
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Table — Parameters of blood flow in the superior thyroid artery

in patients with nodular toxic goiter (n=35)

Indicators of pulse dopplerometry indi-
cate an increase in blood flow in the STA in

The number of patients with TNG compared to the norm,
Blood flow parameters patielnts Wi'ah Average | Norm | Which is also indicated by the works of many
apnafaa':::r parameter values authors [11, 12]. However, in our study, no
p : significant changes in blood flow parameters
Peak systolic blood flow velocity 29 (82,9%) 34,2 (19,4: 41,2) | 12-28
(Vs), cm/s were found between the affected and con-
Maximum diastolic blood flow 24 (68,6%) 16,2(8,8;20,8) | 4-10 | tralateral (healthy) lobes, which may be due
velocity [Ved). cm/s : — to the study’s small sample size
Maximum volumetric blood flow o . uay 1ze.
rate (Qs), ml/s 27 (77,1%) 1,4(0,8;16) |0,2-09 Conclusions.
Resistance index (IR) 11 (31,4%) 0,9(0,6;1,1) |0,7-0,8 1. Perinodular and mixed types of vascu-

A comparison of quantitative indicators of blood
flow in patients with unilateral thyroid lesions in the STA
of the affected and contralateral lobes of the gland was
also performed.

Peak systolic blood flow velocity in the affected and
contralateral lobes averaged 31.8 (20.4; 36.9) cm/s and
29.7 (19.1; 35.2) cm/s, U=207.0; p=0.6741. The maxi-
mum diastolic velocity of blood flow was 15.4 (8.1; 19.7)
cm/s and 14.9 (7.8; 19.2) cm/s, U=219.0; p=0.7692. The
maximum volume flow rate of the affected and contra-
lateral lobes was 1.2 (0.6; 1.4) ml/s and 1.1 (0.6; 1.3)
ml/s, respectively, U=184.0; p=0.4118. IR was 0.9 (0.6;
1.0) and 0.9 (0.6; 1.1), U=341.0; p=0.8951.

Thus, according to pulse dopplerometry data, no re-
liable changes in blood flow parameters were found in
the affected and contralateral lobes of the thyroid gland.

Recently, the question of the optimal preoperative
diagnosis of nodular toxic goiter and the use of dopple-
rographic methods, which could become an alternative
to the use of scintigraphic research and give an answer
about the functional state of the node and its localiza-
tion without using radioisotope examination methods,
has become quite acute.

Color Doppler mapping makes it possible to charac-
terize the blood flow both in the node and the surround-
ing thyroid parenchyma. Increased perinodular or mixed
blood flow against the background of normal or even
reduced intensity of blood flow in the surrounding pa-
renchyma may indicate the autonomy of the node and
be a criterion for diagnosing TNG in a patient [9, 10].

In our study, perinodular and intrathyroid types
of vascularization prevailed in patients with TNG — 32
(91.4%) combined with normal or small increase in the
intensity of thyroid blood flow — 26 (74.3%) patients.

DOI 10.29254/2077-4214-2023-3-170-210-217
YAK 6165.441-008.61-074/-076

larization were found in patients with TNG,
according to the results of a dopplerographic study, in
most cases — 32 (91.4%).

2. According to dopplerography, in most patients
— 15 (75.0%) with multinodular toxic goiter, normal or
slightly increased blood flow in the thyroid parenchyma
was detected.

3. In patients with nodular formations in one lobe
of the thyroid gland, no significant difference in the
intensity of intrathyroidal blood flow was found in the
affected and contralateral (healthy) lobes of the gland,
U=345.0; p=0.6713.

4.1n 29 (82.9%) patients, an increase in peak systolic
blood flow velocity in STA was found — 34.2 (19.4; 41.2)
cm/s; 24 (68.6%) patients were diagnosed with an in-
crease in the maximum diastolic blood flow velocity —
16.2 (9.8; 20.8) cm/s; the maximum volumetric velocity
of blood flow was increased in 27 (77.1%) examined —
1.4 (0.8, 1.6) ml/s; the resistance index was increased in
11 (31.4%) patients — 0.9 (0.6; 1.1).

5. In patients with TNG, when one of the lobes of the
thyroid gland is damaged, no significant changes in the
guantitative parameters of the blood flow of the affect-
ed and healthy lobes of the thyroid gland were found.

Prospects for further research.

The obtained results make it possible to expand the
diagnostic algorithm for patients with nodular toxic goi-
ter and, as a possible alternative to scintigraphy, to use
Doppler studies of the thyroid gland to improve the level
of detection of TNG in patients with nodular lesions of
the thyroid gland and its hyperfunction.

3aezo0pooHiii C. M., lamia M. C., Kyﬁpak M. A., Aaxuniok M. b.
NMAPAMETPU IHTPATUPEOIAHOI TEMOAUHAMIKWU Y NALIEHTIB 3 BY3/1IOBUM
TOKCUYHUM 3060M

3anopisbKuit gepkaBHUi meguKo-papmaLeBTUUHUIA YHiBepcuTeT (M. 3anopiKka, YKpaiHa)

braviorio@gmail.com

MpogidHe micuye 8 cmpykmypi mupeomoKcuko3y 6 ceimi ma YkpaiHi 3alimae s8y3nosuli mokcu4Huli 306 (BT3).
Mema 0ocnioxweHHA - nposecmu aHani3 pesynbmamis 00CAiIOHeHHA iIHMpamupeoioHoi 2eMOOUHAMIKU 8
PEeHUMOX KO/MbOpOB020 Ma eHepeemuyHo20 OO0MNaAepiBcbKo2o0 KAapmyeaHHA ma imnynecHoi donnaepozpadii y

nayieHmie 3 8y3/108UM MOKCUYHUM 3060M.

B 0ocnidxceHHA eKaoueHo 35 (100%) nauieHmis 3 8y3/108UM MOKCUYHUM 3060M, AKUX Bysa10 obcmexceHo ma
8 100asbWOMY NPooneposaHo Ha basi xipypeiyHozo 8i0dineHHs ML «BI3YC». Bcim nayieHmam 6yna nposedeHa
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Y/1bmpa38yKo8a 0ia2HOCMUKA 3 8U3HAYEHHAM MOKA3HUKI8 8acKynApu3ayii ma iHmpamupeoioHoi 2eMoOUHaMIKu
WiSXOM 00MAepiBcbKo20 KapmMyB8aHHA ma iMryne6cHoi domnaepomempii.

Y xeopux 3 BT3 nepesaxcanu nepuHodyaapHuUli ma 3miwaHuli munu eackynapu3auyii 32i0Ho wkanu Rago T. (32
(91,4%) nayiecHmis) ma HopmansbHe abo mase NocuneHHsA iHMeHCUBHOCMI KPOBOMOKY 8 MapeHXimi ujumonodibHoi
3an03u (15 (75,0%) xeopux). ¥ 29 (82,9%) ob6cmexceHuli 8iomivyanocsa nid8uUWeHHA NiKkosoi cucmoniyHoi weuoKocmi
KpoBOMOKY y 8epxHili wiumonodibHili apmepii (34,2 (19,4; 41,2) cm/c), y 24 (68,6%) 6yno susaeneHo 36inbWeHHA
MAKCUMasnbHoI diacmoniyHoi weudkocmi Kposomoky (16,2 (9,8; 20,8) cm/c), makcumansbHa 06’eMHa WBUOKICMb
Kposomokry byna nidsuweHa y 27 (77,1%) xeopux (1,4 (0,8; 1,6) mn/c), iHOekc pesucmeHmHocmi -y 11 (31,4%)
obcmexceHux 0o 0,9 (0,6; 1,1).

Y xeopux 3 BT3, 3a pe3ynbmamamu OorinepoepagiyHo2o obcmexceHHs, y binbwocmi eunaokie eusssneHo
nepuHodynapHuli ma 3miwaHuli munu eackyaapusayii 3 HopmaaeHUM abo Mano MOcuseHUM KPOBOMOKOM 8
napeHximi wyumono0dibHoi 3aa103u. [1pu Yybomy, y NayieHmMis 3 8y37108UM ypareHHAM 00HIEI 3 YacmoK wumorno0ibHoi
3as7103U, He 8uABAEeHO 00CMOBIPHOI pi3HUYi 8 IHMeHCcUBHOCMI IHMPamMupeoiOHo020 KPOBOMOKY Ma KifbKiCHUX
napamempax KpoOBOMOKY 8 ypaxceHili ma KoHmpaamepaneHili (300posili) yacmkax 3a103u.

Knrouoei cnoea: syznosuli mokcu4Huli 306, 2eMoOUHAMIKa, iHmpamupeoioHuli Kpogomik, donaepozpadis.

38’A30K ny6niKauii 3 n1aHOBMMMU HAayKOBO-A40CAIA-
HUMU poboTamu.

PoboTa BMKOHaHa B mexax HAP kadeapu 3aranbHoi
Xipyprii Ta nicnagMnNAoMHoi XipypridyHoi ocsitn 34AM®Y
«MopgudikaLia XipypriyHMX acneKTiB NiKyBaHHA MaLieH-
TiB Pi3HMX BIKOBMX rpyn B MUPHUI Ta BiACbKOBUIA Yacy,
Ne 0122U201230 (2022 - 2026 pp.).

Bcryn.

OfHe 3 OCHOBHMX MiCLb B CTPYKTYPi TMPEOTOKCUKO-
3y B YKpaiHi Ta CBiTi 3aliMa€ BY310BUA TOKCUYHUIA 306
(BT3), caratoun 3a gaHMmuM pisHux asBTopis o 10,0-
12,0% Big, 3aranbHoro pisHA 3axsoptoBaHocTi [1, 2, 3].

LA OTPUMaAHHA ONTUMA/IbHOTO pe3ynbTaTy JliKyBaH-
HA AaHOI NaToNOTrii BaXK1MBa paHHA AiarHOCTMKA JAaHOTo
3aXBOPIOBAHHA, aZKe TPMBANIUI TiNepTUPeOoigHUIA cTaH
npu3BoAUTb A0 6€3N0BOPOTHUX 3MiH B CTPYKTYpi Ta
bYHKLiOHYBaHHI 6araTboX KMUTTEBO BaXK/MBUX OpraHax
Ta CUCTEMaX: CePLEBO-CYAMHHIN, HEPBOBIN, Ta iHWKX [4,
5].

BMKOPUCTAaHHA yNbTPa3BYKOBOI [AiarHOCTUKN A€
3MOry BWSIBUTM BY3/10Bi YTBOPEHHA B LUMTONOAiOHIN
33/103i Ta 3anigo3puTU 3M10AKICHUI XapaKTep [AaHuX
HoBOyTBOpeHb. OAHaK, ANA AoonepaLiiHoro niatsep-
OyKeHHA aiarHo3y BT3 nauieHTn noTpebytoTb 6inbLu che-
LM IYHOro IHCTPYMEHTANIbHOTO MeToAy AiarHOCTUKU —
cumHTIrpagii [6].

3actocyBaHHA nig 4yac Y34 pgonneporpadivuHux
MEeTOAiB, 3a AAaHMMW pAdy aBTOpIB, AA€ 3MOry 3ania-
03pPUTWN HAABHICTb aBTOHOMHO (YHKLiOHYHO4Oro By31a
B TMPEOIAHiN napeHXimi Ta HaBiTb /NIOKanisyBaTu 1oro
3HaXOAKEHHA Y BUMNaAKy 6araToBy3/10BOr0O yparKeHHs,
LLLO MOMKe BMIMBATM Ha NoAanblumii 06’em onepaTmMsBHO-
ro BTpy4aHHa [7]. OgHak, gesAki aBTopu CnpocTOBYHOTb
AaHy iHpopmau,ito [8].

Lle roBopuTb Npo AMCKYTabenbHICTb MUTAHHA WOA0
BUKOPUCTAHHA AonneporpadiyHMx MeToAiB B AiarHOCTU-
Li BY3/10BOr0 TOKCMYHOIO 306y, L0 CTBOPIOE Nepeaymo-
BM 334/19 NOAANbLIOIO AOCNIAXKEHHA AaHOI Npobiemu.

MeTa gocnigKeHHs.

MpoBecTn aHani3 pesynbraTtiB AOCNIAMKEHHA iHTpa-
TUPEOIAHOT reMOANHAMIKM B pPEXMMAX KObOPOBOro Ta
€HepreTMYHOro AOMNIEPiBCbKOro KapTyBaHHA Ta iMMNy/b-
cHoi gonneporpadii y NauieHTiB 3 BY3/10BUM TOKCUYHUM
3060Mm.

O6’eKT i meTOaU AOCNiAXKEHHA.

[ocnigxkeHHa 6yno nposeaeHo Ha 6asi fiKyBanb-
HO-AiarHOCTUYHOrO BiAAINIEHHA MEAUYHOro LEeHTpYy

«BI3YC», ne byno obcTexkeHO Ta B MoAasnbllOMy Mpo-
onepoBaHo 35 (10%) naujeHTis 3 BT3.

CepeaHin BiK xBopux cknas 55,7+11,5 pokis. B reH-
[epHil cTpyKTypi npesantoBanu *KiHku — 28 (80,0%), yo-
noBikiB byno 7 (20,0%).

Bci maujeHTM Bynn obCTeXKeHi 3 3aCTOCYBaHHAM iH-
CTPYMEHTaIbHUX MeToAiB (yNbTpa3ByKoBe AO0C/iAMKEH-
HA (Y3[) wutonoaibHoi 3an103u), nabopaTopHUX MeTo-
AiB (BM3HAYeHHA NOKa3HMKIB TUpeoigHoro npodinto) Ta
mopdonoriyHoi BepudikaLii HoBoyTBOpeHHs L3 (ToH-
KOronKoBa acnipaLiiHa nyHKLuiliHa 6ioncia).

Nig yac Y34 scim 35 (100,0%) naujieHTam npoBeze-
HO A04aTKOBO BM3HAYEHHA MOKA3HMKIB BacKynApm3aLii
napeHximu WwmTonoaibHoi 3an03M Ta iHTpaTMpeoigHoi
remogMHaMiKM B PEXMMaX KOJIbOPOBOro Ta eHepreTuy-
HOTO A0NNEPiBCbKOro KapTyBaHHA Ta iMNYbCHOI gonae-
porpadii.

OUiHKa aHrioapXxiTeKTOHIKM BY3/M10BMX YTBOPEHb 3a
OaHVMU  [ONNEepiBCbKOro KapTyBaHHA npoBogunaca
3rigHo wkanum Rago T., 1998.

[nA OLiHKM iIHTEHCMBHOCTI IHTPATMPEOIAHOIO KPOBO-
TOKy Byna 3acTocoBaHa WKana, po3pobneHa npod. Yuwa-
Kosum A. B., 2018.

3a gonomoroto imnynbcHoi gonneporpadii Takox
npoBeAeHa OLHKA KiIbKICHUX MapaMeTpiB KPOBOTOKY Y
BEPXHiN WMTONOAiIOHIN apTepii (BLLLA). MapameTpu Kpo-
BOTOKY BM3Ha4anmca Ha BiactaHi 0,5 — 1,0 cm Big micua
BnagiHHA BLLA B napenximy L3 3 obox 6okis. Jocni-
OXKyBanuca: NikoBa CUCTOMIYHA LIBUAKICTb KPOBOTOKY
(Vs), makcMmasnbHa AjiacToniyHa LWBUAKICTb KPOBOTOKY
(Ved), makcumanbHa o6’emHa LWBMAKICTb KPOBOTOKY
(Qs) Ta iHaeKkc pesncteHTHOCTI (IR).

MoHoBYy3/10Be ypaXKeHHA OAHIEl 3 YacTOK LWMTONO-
AibHoT 3an03uM BusasneHo y 14 (40,0%) xsopux, 6arato-
BY3/10BUA 306 3 OA4HOGIYHMM yparKeHHAM AiarHOCTO-
BaHo y 1 (2,9%) naujieHTa, ABOGIYHMI NOAIHOAO3HWIA
By3710BMi1 306 —y 20 (57,1%) obCTeXKEHUX.

CratuctmyHa o06pobKa OTpMMaHMX pe3ynbTaTis
nposoAamaaca 3a [AOMOMOFOK KOMM'IOTEPHUX Mpo-
rpam STATISTICA 13.0, TIBCO Software inc. (/liueHsis
JPZ8041382130ARCN10-J) i MICROSOFT EXCEL 2013
(Niuensia 00331-10000-00001-AA404). [aHi B TeKcTi i
Tabauuax npeacrtasneHi y surnagi Mtm (cepegHboro
apMdMeTUYHOro + CTaHZAPTHE BiAXWMNEHHA) Y BUNALKY
HOPManbHOro PO3MNoAiNy AOCNiAKYyBaHOI 03HaKM Ta Me
(Q1; Q3) (meajaHa BUBIPKM 3 3a3HAYEHHAM BEPXHbOTO
(75%) Ta HUKHbOTO (25 %) KBapTUAIB) — NpY po3noaini,
AKMW Bigpi3HAETbCA Big HOpmanbHOro. AHani3 craTuc-

ISSN 2077-4214. Bicuuxk npo6nem 6ionorii i meanuunn — 2023 — Bun. 3 (170) / Bulletin of problems in biology and medicine — 2023 - Issue 3 (170)

213



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULUHA / CLINICAL AND EXPERIMENTAL MEDICINE

18 17 (48,6 %)
16 15(42,9 %)
14
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6

4

2 2(5,7 %)

0

1 Tun 2 Tun 3 tun
BacKyJIApu3aull BacKymaapu3auli BacKynapu3auil

BacKynsapusanii

He NMocuAeHHA KPOBOTOKY, we y 2 (10,0%)
— 3Ha4yHe NOCWJIEHHA IHTEHCUBHOCTI KPOBO-
TOKy. Bunagkis ocnabneHHA KPOBOTOKY Ta
[Ay*Ke 3HAaYHOro NOCUNEHHS — HE BUSB/IEHO.

TakMM uymMHOM, Yy bBinbloCTi BUNAAKiB
6araTtoBy3noOBOro0 TOKCMYHOTO 300y BUAB-
NleHO HopmanbHe abo mane MNocUNeHHA
iHTEHCMBHOCTI KPOBOTOKY TWPEOigHOoi na-
peHximu — 15 (75,0%) xBopux.

Y 15 (42,9%) nauieHTiB 3 ogHOBIYHUM
MOHO- 4M 6araToBY3/I0BUM YpParKEHHAM
WMTONOAI6HOT 33103 NpoBeAeHa OLiHKa
iHTEHCMBHOCTI KPOBOTOKY fAIK B 4acTL,i, ypa-
YKeHil BT3, TaK i B KOHTpAATepanbHin YacT-
L.

B ypakeHili Byanamu vactui y 6 (40,0%)
NaLieHTIB BUABNEHO HOPMa/bHY iIHTEHCUB-

1(2,9 %)

4 tin

PUCYHOK 1 — Pe3ynbTaTv OLiHKM aHrioapXiTeKTOHIKU BY3/10BMX YTBOPEHb 3a AaHMMMU
[0NNepiBCbKOro KapTyBaHHA 3rigHo wKaau Rago T. (n=35).

TMYHOI [OCTOBIPHOCTI MPOBOAMBCA 3 BMKOPUCTAHHAM
HenapameTpPUUYHUX METOAIB CTAaTUCTUYHOrO aHanisy —
KpuTepii MaHHa-YiTHi (U) 4na He nos’ssaHux rpyn.

Y Bcix 35 (100%) nawuieHTiB OTPMMAHO NMUCbMOBY iH-
bopmoBaHy 3rofly Ha y4acTb Yy AOCAIAKEHHI.

PesynbTaTv foCNiaKeHHA Ta ix 06roBopeHHs.

MpWY OuUiHLi aHTi0APXiTEKTOHIKM BY3/10BUX YTBOPEHb
3a wkanoto Rago T.y 2 (5,7%) nauieHTiB BUsABNEHi aBac-
KynApHi By3au (1 Tmn Backynapwmsauii), y 17 (48,6%) xso-
pUX [AjarHOCTOBaHa MNepUHOAYNAPHA BaCKynApu3auin
By3na (2 Tvn), y 15 (42,9%) — 3miwaHa BacKynapu3aLis
(3Tmun) Tay 1(2,9%) — iHTpaHOAYNsPHA BacKyaspu3au,in
(4 Tvn), puc. 1.

TakKMM YMHOM, Y XBOPWX 3 BY3/IOBUM TOKCUYHUM
3060m nepeBaxkann 2 Ta 3 TMNW Backynapusauii — 32
(91,4%) naujeHTis.

3a pe3ynbTaTamMm OLHKM IHTEHCMBHOCTI iIHTpPaTUpeo-
iAHOro KpoBOTOKY, cepeps, 20 (57,1%) xBopux 3 ABOOIY-
HUM BY3/I0OBUM YpaKeHHAM LuTonoaibHoi 3an03u, y 6
(30,0%) nauieHTiB B 060X YaCTKax BUABNEHO HOPMabHY
iHTEHCUBHICTb KPOBOTOKY, Y 9 (45,0%) rocnitanisoBaHmx
6yn10 Mmasie NoCUIeHHA KPoBOTOKY, B 3 (15,0%) — nomip-

HiCTb KPOBOTOKY, Y 5 (33,3%) rocnitaniso-
BaHMX Byno mane nocuneHHs, B 3 (20,0%)
BMNaZKax — nomipHe Ta y 1 (6,7%) xsoporo
— 3HaYHe NOCKNEHHA KPOBOTOKY. Bunaakis ocnabneHHn
iHTEHCMBHOCTI KPOBOTOKY Ta Zly>Ke 3HaYHOTO NOCUNEHHA
— He BUAB/EHO.

B KoHTpnaTepanbHin Yactyi y 7 (46,7%) naujieHTis
BMABNEHO HOPMaJ/IbHY IHTEHCUBHICTb KPOBOTOKY, Yy 4
(26,7%) mano micue mane nocuneHHs , 8 3 (20,0%) su-
nagKax — NoMipHe NOCUAeHHA KPpoBOTOKy Ta y 1 (6,7%)
XBOPOro — 3HayHe nocuneHHa, U=345,0; p=0,6713. Bu-
nagKiB ocnabneHHA Ta AyKe 3HAYHOTO MNOCUIEHHSA KPo-
BOTOKY — He BUABNEHO, puUC. 2.

TakKMM YMHOM, Y NALLIEHTIB 3 BY3/I0BUM TOKCUYHUM
3060M 3 ypaxeHHAM OfHI€i YaCTKM He BUABMEHO A0-
CTOBIPHOI Pi3HWL| B iHTEHCMBHOCTI iHTPATUPEOIAHOrO
KPOBOTOKY B YpParKeHi Ta KOHTpAaTepasibHiA 4YacTKax
wmuTonoAibHoi 3an103u.

3a pes3ynbTaTamMu OLiHKa KiNbKiCHUX napameTpis
KPOBOTOKY Y BEPXHi LWMUTONOAIOHIN apTepii, y 29
(82,9%) xBOpUX BMABMEHO MiABULEHHA MiKOBOI CUCTO-
NiYHOI WBNAKOCTI KPOBOTOKY B BLLLA, cepeaHi 3HaYeHHA
cknann 34,2 (19,4; 41,2) cm/c. Y 24 (68,6%) naujieHTis ai-
arHOCTOBAHO NiABULLEHHA MaKCMMaAbHOI AiacTonivyHoi

8 7 (46,7 %)

5(33,3 %)

4 (26,7 %) 3 (20,0 %)

3(20,0 %)

L 0(0%)
1(6,7 %
0 (0%) 7%

Ocnafaena  Hopwanena
IHTEHCHBHICTE IHTEHCHBHICTE
KPOBOTOKY — KPOBOTOKY

3uaune
NOCHIEHH:

Mane
MOCHISHHA

[MomipHe
TIOCHIEHHS

KPOBOTOKY
KPOBOTOKY

KPOBOTOKY
KPOBOTOKY

KPOBOTOKY
KPOBOTOKY

=e—VpaeHa 1acTka

—e—KonTpnarepansHa
HacTKa

~1(6.7 %)

0(0 %)

IHTCHCHBHOCT] IHTCHCHBHOCTI IHTCHCHBHOCT IHTCHCHBHOCTI

LWBMAKOCTI KpoBOTOKY Ao 16,2 (9,8; 20,8)
cm/c. MakcumanbHa o6’emMHa LUBUAKICTb
KpOBOTOKY byna nigsuweHa y 27 (77,1%)
obCcTeXkeHMX Ta cKnana B cepegHbomy 1,4
(0,8; 1,6) mn/c. IHaeKC pe3ncTeHTHOCTI byB
36inbwennin y 11 (31,4%) xsopux go 0,9
(0,6; 1,1), Tabn..

TakoX NpoBeAeHO MOPIBHAHHA KiNbKic-
HUX MOKA3HMKIB KPOBOTOKY Yy MALLEHTIB 3
04HOb6IYHMM yparkeHHAm L3 B BLUA ypa-
JKEHOI Ta KOHTpAAaTepasibHOI YaCTOK 3an0-
3u.

MiKkoBa CMCTONIYHA LWBMAKICTb KpO-
BOTOKY B YPaKeHii Ta KOHTpnaTepasb-
Hi YacTKax cKnanum B cepegHbomy 31,8
(20,4; 36,9) cm/c Ta 29,7 (19,1; 35,2)
cm/c, U=207,0; p=0,6741. MakcumanbHa
AiacTONIYHA WBMAKICTb KPOBOTOKY CKMa-
v 15,4 (8,1; 19,7) cm/c Ta 14,9 (7,8; 19,2)
cm/c, U=219,0; p=0,7692. MakcmumasnbHa

0 (0 %)

JHysxe 3HAUHE
MOCHIEHHA

KPOBOTOKY
KPOBOTOKY

PucyHOK 2 — OuiHKa iHTEeHCUMBHOCTI IHTPaTUPEOiIAHOrO KPOBOTOKY Y NALLiEHTIB 3
0AHO6IYHUM ypaXkeHHAM WmMToNnoAi6HOT 3a103K 3a WKanoto npod. A. B. Ywakosa,

2018 (n=15).

06’eMHa WBMAKICTb KPOBOTOKY YypaKeHoi
Ta KOHTpAATepasbHOi YacToK cknana 1,2
(0,6; 1,4) mn/cTa 1,1 (0,6; 1,3) mn/c Bigno-
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BigHo, U=184,0; p=0,4118. IR cknas 0,9 (0,6;
1,0)1a 0,9 (0,6; 1,1), U=341,0; p=0,8951.

Tabnuusa — NMapameTpu KPOBOTOKY Y BEPXHIil LLUTONOAIOHIM
apTepii y NauieHTiB 3 By310BUM TOKCUUHUM 3060M (n=35)

TakKMM YMHOM, 32 JAHMMM IMNYNbCHOIT J0-
nnepomeTpii B yparkeHilt Ta KOHTpAaTepasib-
Hil yacTkax LLU3 He BMABNEHO AOCTOBIPHMX
3MiH NapameTpiB KPOBOTOKY.

OCTaHHIM Yacom A0CUTb FOCTPO MOCTAE

NMUTAHHA LWOAO ONTMMAbHOI foonepaL,inHol
[OiarHOCTMKM BY3/10BOrO TOKCUYHOTO 3060y Ta

BMKOPUCTaHHA gonseporpadiyHux meToais,
AKi morm 6 CcTaTM anbTepHaTUBOIO BUKO-

PUCTAHHA CUMHTIrpadiyHOro A0CNiAKeHHA

KinbKicTb xBOpUX, CepegHi
MapameTpu KPOBOTOKY Y AKUX NigsuLe- 3HaYeHHA Hopma
HWI NapameTp napametpy

MikoBa cucToNiYHA WBMUAKICTD 29 (82,9%) 34,2 (19,4; 41,2) | 12-28
KpoBoTOKY (Vs), cm/c
MaKcumanbHa AiacTonivyHa
LWBMAKICTb KpOBOTOKY (Ved), 24 (68,6%) 16,2 (8,8; 20,8) | 4-10
cm/c
Machmaana o6’emHa Wwena- 27 (77,1%) 1,4(0,8:1,6) |0,2-0,9
KicTb KpOBOTOKY (Qs), MAa/c
IHAeKc pesucTeHTHOCTI (IR) 11 (31,4%) 0,9(0,6;1,1) |0,7-0,8

Ta AaTv BiANoBiAb WOA0 (PYHKLIOHANbHOIO
CTaHy By3/la Ta Moro sokanisauii 6e3 BuKo-
PUCTaHHSA Pafioi30TONHUX METOAiB 06CTEXKEHHS.

BUKOpPUCTaHHA J,ONNEPiBCbKOrO KOJIbOPOBOTO KapTy-
BaHHA [1a€ 3MOry OXapaKTepu3yBaTM KPOBOTIK fIK B ca-
MOMY BY3/i, TaK i B HABKOZIMLLHIN TUPEOigHi napeHximi.
MNigBuLLEHNI NEPUHOAYNAPHUIA UM 3MIlLAHNIA KPOBOTIK
Ha POHi HOPMaNIbHOI YN HABITb 3HMKEHOT IHTEHCUBHOCTI
KPOBOTOKY B HABKOJIMLLHIN MapeHXximi moxe cBigumTu
Npo aBTOHOMIlO By3/1a Ta BYTU KpUTEpPIiEM AiarHOCTUKM
BT3 y xsoporo [9, 10].

B HawoMmy gocniaseHHi y xsopux 3 BT3 nepeBaxkanu
nepuHOAYNAPHUI Ta IHTPATUPEOIAHMI TUNWN BAaCKYAAPU-
3auii— 32 (91,4%) nauieHTiB B NOEAHAHHI 3 HOPMA/IbHUM
abo ManMM NOCWUIEHHAM iHTEHCMBHOCTI TUPEOIZHOTO
KPOBOTOKY —26 (74,3%) XBOPMUX.

MoKa3HWKKM iIMNYNbCHOI ZOoNNepOMETpii BKa3ytoTb Ha
nigBuLLLEHHA KpoBOTOKY B BLLIA y xBopux 3 BT3 B nopis-
HSIHHI 3 HOPMOIO, Ha L0 TAKOX BKasyloTb poboTu psaay
asTopiB [11, 12]. OaHaK B HAWOMy AOCAIAMKEHHI HEe BU-
ABNEHO AOCTOBIPHMX 3MiH B MapamMeTpax KPOBOTOKY MiXK
YParKeHOo Ta KOHTP/aTepanbHOO (340POBOID) AONAMMU,
LLLO, MOXAMBO, NOB'A33aHO 3 Masiol BMOOPKOK AocChi-
OXKeHHA.

BucHoBKM.

Y xBopux 3 BT3, 3a pesynbtaTamu gonneporpadiy-
HOro AocniaxKeHHs, y binblocTi Bunaakis — 32 (91,4%)
BUABNEHO NEPUHOAYAAPHUIA Ta 3MilLAHWUIA TUNKU BACKY-
napusau,ii.

3a gaHumum gonneporpadii, y 6inblwocTi xeopux — 15
(75,0%) 3 baraToBy310BMM TOKCUYHUM 3060M BUABAEHO
HOpManbHMN abo Mano NOCUAEHUI KPOBOTIK B TUPEOia-
Hil MapeHximi.

Y naujieHTiB 3 BY3/10BMMWU YTBOPEHHSIMM B OAHIMN
yacTyi L3 He BMABNEHO AOCTOBIPHOI Pi3HULI B iHTEH-
CMBHOCTi iHTPATMpPEeOiaHOIro KPOBOTOKY B YpaKeHii Ta
KOHTpAaTepasbHiit (340poBilt) YacTkax 3an03u, U=345,0;
p=0,6713.

Y 29 (82,9%) xBOpUX BUABAEHO NiABULLEHHS NiKOBOT
CUCTONIYHOT WBMUAKOCTI KpoBOTOKY B BLUA — 34,2 (19,4;
41,2) cm/c; y 24 (68,6%) nauieHTiB AiarHOCTOBaHO Mia-
BULWEHHA MAKCMMaNbHOI AiacTONIYHOI WBMAKOCTI Kpo-
BOTOKY — 16,2 (9,8; 20,8) cm/c; makcumanbHa 06’emHa
LWBMAKICTb KPOBOTOKY byna niasuiieHay 27 (77,1%) o6-
ctexkeHux — 1,4 (0,8; 1,6) mn/c; iHAEKC pe3nCTeHTHOCTI
6ys 36inbwenunii y 11 (31,4%) xsopux — 0,9 (0,6; 1,1).

Y nauieHTis 3 BT3 npwu ypaxeHHi ogHiei 3 yactok L3
He BUABNEHO AOCTOBIPHUX 3MiH B KiNbKiICHMX Mapame-
TPpax KPOBOTOKY YparkeHOi Ta 340P0BOI YaCTOK LLMTONO-
AibHOI 3a103K.

MepcneKkTMBM NOAANbLUUX [OCNIAMKEHD.

OTpuMaHi pe3ynbTaT [aloTb 3MOTY PO3LUMPUTH
OiarHOCTUYHUI anropuTM A5 NALLEHTIB 3 BY3/I0OBUM
TOKCUYHUM 3060M Ta B AKOCTI MOMKIMBOI anbTepHATU-
BW cumHTIrpadii 3actocosyBaTn gonneporpadivHi go-
CNiAyKeHHA WMTONOAIOGHOT 331031 33419 NOKPALLEHHSA
piBHA BUABNEHHA BT3 y XBOpMX 3 BY310BUMU YparKkeH-
HAM LWMTONOAI6HOT 3a103K Ta il rinepdyHKUieto.
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NAPAMETPU IHTPATUPEOILHOI FTEMOAUHAMIKW V MALIIEHTIB 3 BY3/IOBUM TOKCUYHUM 3060M

3aBropogHiii C. M., Matia M. C., Ky6pak M. A., flaHunioK M. b.

Pestome. Bcmyn. OgHe 3 OCHOBHUX MicLb B CTPYKTYPi TUPEOTOKCMKO3Y B YKpaiHi Ta CBiTi 3aliMa€E BYy3/10BMI TOK-
CUMYHUM 306 (BT3). Mema 0docnidxceHHsA. NpoBecTu aHani3 pesynbTaTiB A0CNiAXKEeHHA iHTpaTUPeoigHOoi remoamHa-
MiKM B peXXMMax KOSIbOPOBOrO Ta EHEPreTUYHOrO A0MN/IEPiBCbKOrO KapTyBaHHA Ta iMMNy/bCHOI gonneporpadii y na-
LEHTIB 3 BY3/IOBUM TOKCUYHUM 3060M. O6’ekm i memoou 0ocnidxweHHA. JocnigKeHHa byno npoBeaeHo Ha 6asi
MeanYHoro LeHTpy «BI3YC», ae 6yno obcTerkeHo Ta B noganbwiomy npooneposaHo 35 (100%) nauieHTis 3 BT3. Bcim
35 (100,0%) nauieHTam nNpoBeAeHO BU3HAYEHHA NMOKA3HUKIB iIHTPATMPEOiAHOT reMoAMHaAMIKU B PEXMMAX KONbOPO-
BOrO Ta eHepPreTMYHOro A0N/AepiBCbKOro KapTyBaHHA Ta iMNyAbCHOT gonaeporpadii.

Pe3ynbmamu 00cnioxceHHA ma ix 062080peHHA. Y XBOPUX 3 BY3/10BUM TOKCMYHUM 3060M nepeBaxkann 2 Ta 3
TUNK BacKynapusau,i 3rigHo wkanm Rago T. (32 (91,4%) naujieHTiB) Ta HOpManbHe abo mane NoCUNEHHA iHTeHCUB-
HOCTi KPOBOTOKY TUpeoiaHoi napeHximu (15 (75,0%) xBopux). Y 29 (82,9%) XxBOpMX BUABNEHO NiABULLEHHA MiKOBOI
CUCTONIYHOI WBNAKOCTI KPOBOTOKY B BLUA (34,2 (19,4; 41,2) cm/c), y 24 (68,6%) 6yno niaBuLLEHHA MaKCUManbHOI
AjacToniyHoi WBMAKOCTI KpoBoToKy (16,2 (9,8; 20,8) cm/c), makcumanbHa 06’eMHa WBMAKICTL KPOBOTOKY Byna nia-
BuweHay 27 (77,1%) obcrexkenunx (1,4 (0,8; 1,6) ma/c), iHaeKc pesncTeHTHOCTI ByB 36inbweruniiy 11 (31,4%) xBopumx
00 0,9 (0,6; 1,1).

BucHosKu.

1. Y xBopwux 3 BT3, 3a pe3ynbtatamu gonseporpadivHoro AocnifKeHHsA, y 6inbwocTi BUNaaKiB BUABNEHO Nepu-
HOZYNAPHUI Ta 3MiLLAHMIA TUNW BacKynspu3saLii 3 HopmasbHUM abo Masio MOCUAEHMM KPOBOTOKOM B TUPEOiAHIN
napeHximi.

2. Y nauieHTiB 3 BY3/10BMMU YTBOPEHHAMM B 0AHIM YacTui LLI3 He BMABNEHO AOCTOBIPHOI Pi3HWUL B iIHTEHCMBHOCTI
iHTPATUPEOIAHOrO KPOBOTOKY B YPaXKeHili Ta KOHTp/aTepanbHil (340p0Bilt) yacTkax 3an03um, U=345,0; p=0,6713.

3. Y nauienTis 3 BT3 npu yparkeHHi oaHiei 3 yacTok LL3 He BMABNIEHO AOCTOBIPHMX 3MiH B KiIbKiCHMX NapameTpax
KPOBOTOKY yparKeHoi Ta 34,0p0BOi YaCTOK WMTOMNOAIOHOT 33a/103M1.

Kntouosi cnoBa: By310BUIA TOKCUYHWIA 306, reMoamMHaMiKa, iIHTPaTUPEeOoigHMI KPOBOTIK, fonaeporpadis.

PARAMETERS OF INTRATHYROID HEMODYNAMICS IN PATIENTS WITH NODULAR TOXIC GOITER

Zavgorodniy S. M., Gatia M. S., Kubrak M. A., Danyliuk M. B.

Abstract. Introduction. One of the main places in the structure of thyrotoxicosis in Ukraine and the world is
occupied by nodular toxic goiter. The purpose of the study. To analyze the results of intrathyroid hemodynamics in
the modes of color and energy Doppler mapping and pulse Doppler in patients with nodular toxic goiter. Research
object and methods. The research was conducted on the basis of the «VIZUS» medical center, where 35 (100%)
patients with toxic goiter were examined and subsequently operated on. All 35 (100%) patients had intrathyroid
hemodynamic parameters determined in the modes of color and energy Doppler mapping and pulsed Doppler.

Research results and their discussion. In patients with nodular toxic goiter, 2 and 3 types of vascularization
according to the scale of Rago T. prevailed (32 (91.4%) patients) and normal or small increase in the intensity of
blood flow in the thyroid parenchyma (15 (75.0%) patients). In 29 (82.9%) patients, an increase in the peak systolic
blood flow velocity in the vasculature was found (34.2 (19.4; 41.2) cm/s), in 24 (68.6%) there was an increase in the
maximum diastolic blood flow velocity (16.2 (9.8; 20.8) cm/s), the maximum volumetric velocity of blood flow was
increased in 27 (77.1%) examined (1.4 (0.8; 1.6) ml/s), the resistance index was increased in 11 (31.4%) patients
before 0.9 (0.6; 1.1).

Conclusions.

1. According to the results of dopplerography, perinodular and mixed types of vascularization with normal or
slightly increased blood flow in the thyroid parenchyma were found in most cases in patients with toxic nodular
goiter.

2. In patients with nodular formations in one part of the thyroid gland, no significant difference in the intensity of
intrathyroidal blood flow was found in the affected and contralateral (healthy) parts of the gland, U=345.0; p=0.6713.

3. No significant changes in the quantitative parameters of the blood flow of the affected and healthy lobes
of the thyroid gland were found in patients with hyperthyroidism when one of the lobes of the thyroid gland was
damaged.

Key words: nodular toxic goiter, hemodynamics, intrathyroidal blood flow, dopplerography.
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FEATURES OF BIOCHEMICAL CHANGES IN THE EXOCRINE PART OF THE PANCREAS

UNDER THE EFFECT OF A HYPERCALORIC DIET
Kharkiv National Medical University (Kharkiv, Ukraine)
mv.kovaltsova@knmu.edu.ua

Hypercaloric feeding of rats negatively affects the functional state of the exocrine part of the pancreas and leads
to an increase in the body weight of rats and an imbalance of blood plasma indicators. With a long-term intake of
food with a large number of carbohydrates and fats in the diet of rats due to the hyperfunction of acinar cells, the
release of enzymes from acinocytes into the blood increases, which gradually leads to their functional exhaustion
and the development of atrophy of the exocrine parenchyma. However, for some time, the compensatory capabilities
of the pancreas, due to the hyperfunction of intact acinocytes and their production of a large number of enzymes,
allow adequate digestion even in conditions of significant loss of functionally active mass of its parenchyma. This is
probably the case with our experimental animals. In all rats that received a high-calorie diet, the level of a - amylase
was increased by 3.1 times, lipase - by 11.2 times (hyperpancreatism). The activation of pancreatic enzymes (espe-
cially the conversion of trypsinogen into trypsin) in the ducts of the gland tissue is an extremely aggressive factor in
its damage, which triggers the process of its autolysis. Autolysis processes in the pancreas are another cause of hy-
perenzymatemia in rats due to the development of the phenomenon of "evasion" of enzymes into the blood. In such
a situation, prolonged hypertrypsinemia is fraught with even greater exhaustion of the activity of the antiproteinase
system (which is observed in experimental animals in our study, namely, a decrease in the level of al-antitrypsin); the
enzyme-inhibitor imbalance in the tissue and the blood increases the disturbance in the gland itself. Thus, a hyperca-
loric diet causes hyperfunction of exocrinocytes in rats with hyperproduction of pancreatic enzymes with a gradual
development of morphological restructuring of the exocrine part of the pancreas.

Key words: hypercaloric diet, enzymes, pancreas, rats.
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Introduction.

Irrational nutrition with increased content of
carbohydrates and fats in the daily diet is one of
the main factors in the development of excess body
weight and obesity [1], which are the main risk factors
for somatic and endocrine pathology [2], namely
pancreatic disease (PG) [3].

Biochemical studies show that unhealthy diets with
increased levels of nutrients affect PG. K. Ohtsubo
and co-authors [4] established that the level of
triglycerides, cholesterol, phospholipids and fatty acids
increases in the blood of animals that consume high-
calorie food; however, the level of proteins, amylase
and trypsin decreases, Von Diemen V. and co-authors
[5] of a different opinion, namely, that against the
background of the above-mentioned changes, the level
of a-amylase increases. Some publications indicate

that excessive nutrition leads to metabolic syndrome
and the development of type 2 diabetes [6, 7].

The aim of the study.

Determination of the functional state of the
exogenous part of PG in rats with irrational nutrition.

Object and research methods.

The scope of the research included experiments on
a population of WAG/G Sto rats (20 heads), which were
divided into 2 groups. The rats of the 1st group received
a high-calorie diet for 33+0.8 days, and the animals of
the 2nd group (control) received a balanced, rational
diet during the experiment.

The level of a-amylase was determined by the
spectrophotometric method using sets of reagents
from La Chema (Czech Republic) in accordance with
the attached instructions. The a-amylase enzyme
takes part in the reaction of splitting starch with the
formation of final products that do not give a color
reaction with iodine. The decrease in the intensity
of the color determined the activity of a-amylase.
With the help of “Dialab” (Austria) reagent sets, a
biochemical study of al — antitrypsin was carried
out by the immunoturbodimetric method according
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