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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.

Connection of the publication with planned
research works.

The publication is related to the research work
“Pathogenesis of the influence of exogenous harmful
factors on the morphofunctional state of the pancreas”,
state no. registration number 012U002381.

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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are significant in animals of all groups
(table), but the most pronounced
changes in the content of enzymes in the
blood of rats of the main group, namely,
the level of lipase, which is more than
10 times exceeds the indicator of the
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Figure — Body weight of rats at the beginning of the experiment (1),

at the end of the experiment (2).

Note: * — p<0.001 comparison with the control group.

Table - Blood content of PG enzymes and
al-antitrypsin (M+m) in rats (n=10)

Indicators Rats
Main group 7,1+0,3***
a-Amylase (mg/sel)
Control 2,20,2
Main group 16,8+1,06***
Lipase (uM/minel)
Control 1,5+0,1
Main group 20,3 £ 0,6***
a,-Antitrypsin (ng/ml)
Control 30,4+1,4

Note: ***p < 0.001 compared to control group.

to the attached instructions. The results of the study
were processed using univariate variance analysis.
All manipulations on rats, as well as removal of
animals from the experiment by decapitation, were
carried out using thiopental anesthesia following
the national “General Ethical Principles of Animal
Research” (Ukraine, 2001), which are consistent with
the provisions of the “European Convention for the
Protection of Vertebrate Animals Used for Experimental
and other scientific purposes” (Strasbourg, 18.03.86),
as well as the Declaration of Helsinki adopted by the
General Assembly of the World Medical Association
(1964-2000), the Statute of the Ukrainian Bioethics
Association and GLP norms (1992).

Research results and their discussion.

The average level of anthropometric indicators of
rats of the main group (1st group) in comparison with
those of experimental animals of the control group
(2nd group) are shown in fig.

At the beginning of the experiment, the main
and control groups of rats were identical in terms of
physical development, at the end, the body weight
of animals that received a high-calorie diet was
significantly higher than the control group. Increase
in the body weight of rats during the study in the 1st
gr. was 45.8+4.3 g (21.8%, p<0.001), which is 4.5 times
more than in the control group (4.8%).

Analysis of the exocrine function of PG in rats
showed that in 100% of animals of the 1st gr. there
is a deviation of the level of enzymes from standard
values, that is, exocrine pancreatic dysfunction
develops: dyspancreatism (increase in the level of
lipase and a-amylase) was detected in all rats that
received a high-calorie diet. However, a low content
of al — antitrypsin is observed due to the depletion
of protective mechanisms (active consumption of
plasma inhibitors) due to prolonged hypertrypsinemia.
Deviations of the average levels of enzyme and al —

control groups.

Thus, with long-term intake of food
with a large number of carbohydrates
and fats in the diet of rats due to the hy-
perfunction of acinar cells, the output of
enzymes from PG acinocytes into the blood increases,
which gradually leads to their functional depletion and
the development of atrophy of the exocrine parenchy-
ma of PG. However, for some time, the compensatory
capabilities of PG, due to the hyperfunction of intact
acinocytes and their production of many enzymes,
allow adequate digestion even in conditions of sig-
nificant loss of functionally active mass of its paren-
chyma. This is probably the case with our experimental
animals. Activation of pancreatic enzymes (especially
the conversion of trypsinogen into trypsin) in ducts of
PG tissue is a highly aggressive factor of PG damage,
which triggers the process of its autolysis. Autolysis
processes in PG are another cause of hyperenzymate-
mia in rats due to the development of the phenom-
enon of “evasion” of enzymes into the blood. In such a
situation, prolonged hypertrypsinemia is fraught with
even greater exhaustion of the activity of the antipro-
teinase system (observed in experimental animals in
our study); the enzyme-inhibitor imbalance in the PG
tissue and the blood increases the PG disorder.

Conclusions.

1. Irrational nutrition with a high content of fats and
carbohydrates leads to an increase in the body weight
of rats and an imbalance of blood plasma indicators.

2. Hyperpancreatism occurs in all (100%) rats that
received an irrational diet (a-amylase by 3.1 times,
p<0.001; lipases by 11.2 times, p<0.001).

3. A hypercaloric diet leads to increased production
of pancreatic enzymes in rats with the probable devel-
opment of morphological restructuring of the exocrine
part of the pancreas.

Prospects for further research.

The results of the study indicate the prospects for
further scientific developments in this direction, as the
guestions regarding changes in the dynamics of PG, the
study of the possibility of applying complex therapeu-
tic measures aimed at improving the functional state
of PG in the case of unbalanced animal nutrition, are
still unexplored. Elucidation of these questions at the
experimental level is important for deepening knowl-
edge about the pathogenesis of PG damage in adults
and children with nutritional disorders and improving
methods of prevention and treatment of PG diseases
in them.

218

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



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

DOI 10.29254/2077-4214-2023-3-170-217-222

YOK 616.37 - 008.9 - 078 —092.9:613.25

Kosanwbyoea M. B., MipowHu4yeHko M. C., KyuepsasueHko M. O.,
KysHeyoea M. O., OzHesa /1. I, Cunano A. O., Capanynosa C. M.

OCOB/IMBOCTI BIOXIMIYHUX 3MIH EK3OKPUHHOI YACTUHU NIALWAYHKOBOI
3AN03U NPU Al FINEPKANOPIAHOI AIETU
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FinepkanopiliHe xap4y8aHHA Wypie He2amueHoO B8rnAUBAE HA (BYHKYIOHAMbHUU CMAH EK30KPUHHOI 4acmuHU
nidwnyHKosoi 3aa103u ma  npu3zeodums 00 36inbWeEHHA Macu mina wypie i ducbanaHcy NMOKA3HUKI8 naa3mu
Kposi. lpu mpusanomy HAOXOOMEHHI Yy PAYiOH Xap4yyB8aHHA Wypie i 3 8enuKoro KinsbKkicmio gyz2negodie ma
Hupie 8HACNIOOK 2inephyHKYil ayuHApPHUX KAimuH 36in6Wyemsca 8uxio gpepmeHmis 3 ayuHoyumis y Kpos, wo
rmocmymnogo rnpu3eooums 00 iX hyHKYiOHA/I6HO20 BUCHAXEHHA MA Po38UMKY ampogii eK30KPUHHOI napeHximu.
OO0HaK NpomA2oM AKO20Cb YaCy KOMMEeHCamOopHi MoX(au8ocmi nidwnyHKoeoi 3aa103u, 06ymossneHi einepgyHKyieto
HernowKoOXeHUX ayuHoyumis ma supobsieHHA HUMU 8esUKOI Kinekocmi ghepmeHmis, 0o3sonaomes 3abeznevyysamu
adeKsamHe mpassneHHs Ha8iMmb 8 yMOBAX 3HAYHOI 8MPAMU (hyHKUiOHAAbHO aKMUBHOI Macu i napeHximu. MimosipHo,
came uye i Mae Micye y HaWux ekcriepumMeHmMasnbHUX meapuH. Y 8cix wypis, AKi ompumysanu 8UCOKOKAOPIlHY
diemy, bye nidsuujeHuli piseHb o - aminasu e 3,1 pasu, ninazu — e 11,2 pasu (2inepnaHkpeamusm). AKmusayis
MAaHKpeamuyHux gepmeHmia (0cobsuso nepemeopeHHs MPUNCUHO2EHA 8 MPUICUH) Yy MPOMOKAX MKAHUHU
30103U € HAO38UYAUHO A2PECUBHUM (AKMOPOM ii MOWKOOHEHHA, W0 3anycKae npoyec ii aymonisy. lpoyecu
aymonusy y niownyHKosili 307103 € we 0OHIE0 NPu4UHOK 2inepghepmeHmemii y wypie 3a PaxyHOK po3s8umky
heHoMeHy «yxuneHHA» hepmeHmi8 y Kpos. Y makili cumyayii mpusana 2inepmpurncuHemis ypesama wie binbwum
BUCHAM(EHHAM GKMUBHOCMIi aHMuUNpomeiHasHoi cucmemu (Wo criocmepiecaemecs y ekcrnepumeHmasnbHUX MeapuH
8 HaWOMY OO0CAIOMEHHI, O CaMe 3HUMCEHHA pieHA al-aHMumpurncuHy);, pepmeHmHo-iHeibimopHuli ducbanaHc e
MKAHUHI Ma 8 Kpo8i MOCUsIOE NopyweHHA y camili 3aa103i. Takum YuHom, 2inepkanopiliHa diema obymosntoe y wypis
2inepyHKUiO eK30KpuHoyumie 3 2ineprnpooyKuiero NaHKpeamuyHUx gpepmeHmis 3 Mocmynosum po38UMKOM

MopghonoziyHoi nepebydosu eK30KPUHHOI YacmuHU NidWyHKOBOI 3a/103U.
Knrouoei cnoea: zinepkanopiliHa diema, gpepmeHmu, Niowis1yHKO8A 3as103a, Wypu.

3B’A30K ny6niKauii 3 n1aHOBMMWU HAayKOBO-A0CAIA-
HUMK poboTamu.

My6nikauia mae 38’A30K 3 HayKOBO-AOCAIAHOW po-
607010 «[MaToreHes BN/IMBY €K30reHHUX LWKiaAMBUX daK-
TOpiB Ha MOPPOPYHKLIOHANbHUI CTaH NiALWAYHKOBOI
3an03u», Ne nep:. peeectpauii 012U002381.

Bcryn.

HepaujoHanbHe xapyyBaHHA 3i 36inblweHMM BMic-
ToM B ,060BOMY paL,ioHi BYr1€BOAIB i *KUPIB € OAHUM i3
OCHOBHUX YNMHHWKIB PO3BMTKY HAAJMLLKOBOI Macu Tina
i OXMPpiHHA [1], AKi € OCHOBHUMM daKTOopaMun PU3UKY
COMaTUYHOI Ta eHAOKPWHHOI naTonorii [2], a came ak-
TyaNbHOI NPOHBNEMOIO € 3aXBOPIOBAHHA NiALWAYHKOBOI
3an03u (M3) [3].

bioximiuHi AocnigrKeHHA MOKasykoTb, WO Hepawio-
Ha/ibHe XapyyBaHHA 3 NiABULLEHUM PIBHEM MOMKMBHUX
peyoBuH BNAMBatoTb Ha MM3. K. Ohtsubo Ta cnisasTOpM
[4] BCTaHOBWMAM, WO B KPOBi TBAPWH, SIKi CMOXMBAOTb
BMCOKOKA/OPIiHY 3Ky, NigBULLYETLCA PiBEHb TPUMiLe-
puais, xonectepuHy, docdoniniais Ta KUPHUX KUCOT;
OoAHaK, piBeHb BiNKiB, aminasy Ta TPUMNCUHY 3HUNKYETb-
cs, Von Diemen V. Ta cniBasTopu [5] iHWOi AymKu, a
came, Wo Ha $OoHi BMLENnepepaxoBaHMUX 3MiH pPiBEHb O
—aminasu nigsuyeTbea. deaki nybnikauii csigyato, Wwo
HaZMipHe XapyyBaHHA NPU3BOAMUTb A0 MeTabonivyHoro
CMHAPOMY Ta PO3BUTKY LlyKpoBoro giabety 2 Tuny [6, 7].

MeTta gocnigKeHHs.

BM3HauyeHHs ¢YHKLIOHANbHOrO CTaHy eK30reHHoi
YyactuHum M3y Wypis Npu HepaLioHaIbHOMY XapyyBaHHi.

O6’eKT i meTOoAU AOCNIAKEHHA.

O6’em pocnigXeHb BKAHOYAB €KCMEPUMEHTU Ha MO-
nynauii wypis WAG/G Sto (20 ronis), akux 6yno noai-
NieHo Ha 2 rpynu. Wypwm 1-i rpynu npotarom 3310,8 ai6

Y PaLiOHi XapyyBaHHA OTPMMYBaNM BUCOKOPKANOPINHY
JJ€TY, a TBAPUHM 2-a rpynu (KOHTPObHA) NPOTATOM eKC-
nepuMmMeHTy OTpMMyBanuM 36anaHcoBaHe, palioHanbHe
Xap4yyBaHHA.

CnekTpopOTOMETPUYHMM METOLOM 33 AOMNOMOroH
Habopis peareHTiB ¢ipmn La Chema (Yexis) Bignosia-
HO A0 NpPUKAAAEeHOI iHCTPYKLiT BU3HAYa N piBEHb O —
aminasun. PepmeHT o — aminasa b6epe yyactb y peaku,ii
po3LLenseHHA KPOXMasko 3 YTBOPEHHAM KiHLEBUX Npo-
OYKTiB, KOTpi He [atoTb KOJIbOPOBOI peakuii 3 ogom.
AKTMBHICTb O — aminasm BM3HaA4Yanaca 3a 3MEHLWEeHHAM
iHTEeHCMBHOCTI 3abapesieHHA. 3a Aonomorot Habopis
peareHTiB ¢ipmn «[ianab» (AscTpia) imyHoTypboAi-
METPUYHUM METOAOM 3a [0[aAHOK IHCTPYKLiE npo-
BOAMAM BioXiMiuHe AOCNIAMKEHHA O, — aHTUTPUMCUHY.
PesynbTaT gocniaskeHHA o6pobaeHi 3a A0NOMOrot
0A4HOGMAKTOPHOrO AucnepciiHoro aHanisy. Yci maHiny-
NAU Ha LWypax, a TaKOXX BUBEAEHHA TBAPWH i3 eKcne-
PUMEHTY LWAAXOM AeKaniTaLil NpoBOANANCA 3 BUKOPUC-
TaHHAM TiOMEHTA/IOBOr0 HAPKO3Y 3riAHO HaLiOHANbHUX
«3aranbHMX €TUYHMX MPUHUMNIB OOCNIAKEHb Ha TBa-
puHax» (YkpaiHa, 2001), aKi y3roasKyrTbca 3 NMoJIOMHKEH-
HAMW «EBPOMNENCbKOI KOHBEHL,i NPO 3axmcT xpebeTHmx
TBapWH, LLO BMKOPUCTOBYHOTHCA ANA eKCnepuMeHTab-
HUX Ta iHWKWX HayKoBMX Linei» (Ctpacbypr, 18.03.86),
a TaKoX enbCiHCbKOI AeKknapauii, npuinHAaToi feHepanb-
Hoto acambieeto BececBiTHbOT meamMyHOi acouiauii (1964-
2000), CtaTyTom YKpaiHcbKOi acouiauii 3 6ioeTukM Ta
Hopmamu GLP (1992).

Pe3ynbTatu AocnigKeHHA Ta ix 06roBopeHHs.

CepepgHii piBeHb aHTPOMOMETPUYHUX MOKA3HUKIB
LLypiB OCHOBHOI rpynu (1-i rp.) B NOPIiBHAHHI 3 TaKMMMU
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BOAIB Ta KMPiB BHACNIAOK rinepdyHKLii

= I{OHTpanhi

250
200
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AUMHAPHUX KAITUH 36inblIYETbCA BUXig,
depmeHTiB 3 aumHoumTiB M3 y KpoB, WO
NMocTynoBO MPM3BOAUTbL A0 iX YHKLU-
OHANbHOTO BUCHA)KEHHA Ta PO3BUTKY
aTpodii  eK30KpUHHOI napeHximmu 3.
OfHaK NpOTArOM AKOroCb 4Yacy KOMMEH-
caTopHi MmonuBocTi M3, o0bymoBAeHi

PucyHoK — Maca Tina wypiB Ha no4aTKy ekcnepumenTy (1),

HaNpUKiHLi ekcnepumeHTy (2).

Mpumitka: * — p<0,001 NopiBHAHHA 3 rPYNO KOHTPOIO.

Ta6bnuua — BmicT y Kposi pepmeHTis M3 Ta
a -aHTuTpuncuHy (Mim) y wypis (n=10)

[MoKa3HUKK LLypn
) OcHoBHa rpyna 7,1+0,3***
o-Aminasa C
min (mr/c-n) KoHTponb 2,2+0,2
. OCHOBHa rpyna 16,8+1,06***
Ninasa (MKM/xBun-n)
KoHTposb 1,5+0,1
| OcHoBHa rpyna 20,3 +0,6***
o,-AHTUTPUNCKUH (HF/mn)
B KoHTposb 30,4+1,4

Mpumitka: ***p < 0,001 NOPIBHAHHA 3 rPYMNOK KOHTPOIO.

Yy eKCMepUMEHTaIbHUX TBAPUH KOHTPObHOT rpynn (2- 1
rp.) HaBezeHi Ha puc.

Ha noyaTKy eKcnepuMmeHTy OCHOBHA Ta KOHTPO/IbHA
rpynu WypiB 3a NoKasHWKaMu GisM4HOro po3BUTKY byn
i4eHTWUYHI, B KiHLi eKCnepuMeHTY Maca Tifla TBapuH, AKi
OTPMMYBaNN BUCOKOKANOPIVHY AieTy, byna AOCTOBIpPHO
BMLLOI B MOPIBHAHHI 3 rpynoto KOHTPO. 36iiblweHHA
Macu Tina wypiB NPOTAroM AOCNiAKEHHA Y 1-I rp. cKna-
no 45,8+4,3 r (21,8%, p<0,001), wo B 4,5 pasu 6inblue,
HiXK B rpyni KoHTpoAto (4,8%).

AHani3 ek30KpuHHOI ¢yHKUii M3 y wypiB nokasas,
wo y 100% tBapwH 1-i rp. Mae micLe BiAXMIEHHA PiBHA
bepmeHTIB Bif, CTaHO4APTHMUX 3HAYeHb, TOH6TO po3BMBa-
ETbCA EK30KPUHHA NaHKpeaTUyHa AMCOYHKLiA: y BCiX
WypiB, AKi OTPMMYBa/NM BWCOKOKANOPINHY AiETY BU-
ABNEHO AMCnaHKpeaTnsm (NiaBuLEHHA PiBHA Ninasu i
a-aminasu). OgHaK CnocTepiraeTbCad HU3bKUIM BMICT a,
— QHTUTPUNCUHY, LLO 0BYMOBNIEHO BUCHAXKEHHAM 3aXMUC-
HUX MEeXaHi3MiB (aKTUBHUM CMOXMBAHHAM NIA3MOBUX
iHriGiTopiB) BHACNiAOK TpMBAOI rinepTpuncuHemii. Bia-
XWNEHHA PiBHA CePesHIX NOKa3HUKIB pepmeHTemii Ta o,
— aHTUTPUNCUHEMIT Bif, CTaHAAPTHUX 3HAYEHb € CYTTEBU-
MU Yy TBApUH Bcix rpyn (1abn.), ane HaibinbL BUpaKeHi
3MiHW BMICTY pEePMEHTIB Y KPOBI LLypiB OCHOBHOI rpynu,
a came Le CTOCYETbCA PiBHA NinNasu, AKUI Binbl, HixXK Y
10 pasiB, NepeBuLLyE MOKA3HUK rPyn KOHTPOIO.

TakKMM YMHOM, NPU TPUBAIOMY HAAXOMNKEHHI Yy pa-
LiOH XapyyBaHHA LLypiB XKi 3 BE/IMKOIO KiNbKiCTIO Byr/ie-

rinepdyHKLiED HEMOLKOAKEHUX aLMHO-
LMTiB Ta BUPOBAEHHS HUMU BE/IUKOI KiNb-
KoCTi dpepmeHTiB, A03BONAIOTL 3abe3ne-
4YyBaTM afEKBATHE TPaB/IEHHA HaBiTb B
YMOBax 3HayHoi BTpaTM QYHKLIOHaNbHO
aKTMBHOI Macu ii napeHximu. MmoBipHO, came L i Mmae
MicLe Y HaLIMX eKCrepuMeHTaIbHUX TBapuH. AKTUBaLifA
NaHKpeaTUyHUx bepmeHTiB (0c0bAMBO MepeTBOPEHHs
TPUNCMHOTEHA B TPUMCKH) Yy MPOTOKaxX TKaHUHKU 3 €
Haf3BMYANHO arpecMBHUM (AKTOPOM MOLUKOAKEHHSA
M3, wo 3anyckae npouec ii aytonisy. MNpouecn aytoni-
3y y M3 € we oaHielo npuumHoto rineppepmeHTemii y
LLypiB 3@ PaxyHOK PO3BUTKY PEHOMEHY «yXUNEHHA»
depmeHTIB y KpoB. Y TaKill cutyauii Tpusana rineptpmn-
CUHeMiA uypeBaTa LWe BiNbLKMM BUCHANKEHHAM aKTUB-
HOCTi aHTMNpPOTEIHa3HOT CUCTEMM (L0 CNOCTEPIraeTbea y
eKCMepMMEHTaNbHUX TBAPUH B HALWOMY AOCNIAMKEHHI);
bepMeHTHO-iHTiBiTopHMI AncbanaHc B TKaHUHI M3 Ta B
KPOBi NOCUANIOE NOpyLWeHHA Yy M3.

BucHoBKM.

HepauioHanbHe xap4yBaHHA 3 NiABULLEHUM BMICTOM
YKMPIB Ta BYrNEBOAIB NPU3BOANUTDL A0 36iNbLUEHHA MacK
Tina wypis Ta o AncbanaHcy NOKa3HUKIB N1a3mMmM KPOBi.

Y Bcix (100%) wypiB, sKi OoTpMmyBanM Hepauio-
HafibHe XapyyBaHHA, Mae Mmicue rinepnaHkpeaTnsm
(a-aminasu B 3,1 pasu, p<0,001; ninasm — B 11,2 pasy,
p<0,001).

linepkanopiitHa gieta 06ymoBIOE Y LypiB NiaBuLLe-
HY NPOAYKLiO NAaHKpPeaTUYHMX GepMeHTIB 3 BiporiaHMm
po3BUTKOM MopdosoriyHOi nepedbynoBn €K30KPUHHOT
yactuHum 3.

MepcneKkTMBM NOAANBLUNX [OCNIAKEHD.

Pe3ynbtaT gocnigeHHA cBig4aTb NpoO nepcrek-
TUBHICTb NOAANbLUMX HAYKOBUX PO3PO6OK Yy LbOMY
HaMpPAMKY, OCKIZIbKM Ha CbOrOAHI Le 3anuLaroTbeA
HEBMBYEHUMU NMUTAHHA WOAO 3MiH M3 y AnHamiyi, BU-
BYEHHi MOMJ/IMBOCTi 3aCTOCYBAaHHA KOMMIEKCHUX Te-
paneBTUYHMX 3aXOAiB, CMPAMOBAHMX HA MOKPALLEHHA
dyHKUioHanbHOro cTaHy M3 y pasi HesbanaHcoBaHOroO
XapyyBaHHA TBapWH. 3’ACYBaHHA LMX MWUTaHb Ha pPiBHI
eKCMepMMEHTY MA€E BaXKNMBE 3HAYEHHA ANnsA normbaen-
HA 3HaHb WOA0 NaToreHesy ywKkoaxeHHs ML npu nopy-
LEHHI XapuyBaHHA Y LOPOC/AUX NtOAEN Ta AiTeN, a OTXKe,
i BALOCKOHANIEHHA METOAiB NPOdiNaKTUKM Ta NIIKYBaHHA Y
HUX 3axBOptoBaHb [13.
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OCOB/INBOCTI BIOXIMIYHUX 3MIH EK30OKPUHHOI YACTUHM NIALLTYHKOBOI 3A/1031 NMPU AT TINEPKANO-
PIMHOI BIETU

Kosanbuosa M. B., MipowHuueHko M. C., KyuepasueHKo M. O., KysHeuoBa M. O., OrHesa /1. ., Cunano A. O.,
Capanynosa C. M.

Pestome. 3a pesynbTaTaMu HALWOroO AOCAIAMKEHHA TinepKasopiliHe xapyyBaHHA LLypiB HEraTMBHO BM/AMBAE Ha
dYHKLiOHaNbHUIA CTaH EK30KPUHHOT YaCTUHM NiALWAYHKOBOI 3371031 Ta NPU3BOAUTb A0 36inblUeHHA MacK Tina LWypiB
i ancbanaHcy NOKasHWKIB Na3mum KpoBi. Mpu TpMBANOMY HAAXOAMKEHHI Y paLioH XapyyBaHHA LLypiB iXi 3 Be/IMKOIO
KiNIbKICTIO BYI/1EBOAIB Ta KMPiB BHAC/IAOK rinepdyHKLIT auMHAPHUX KNITUH 36inblIyeTbCA BUXiA GepMEeHTIB 3 aLMHO-
LMTiB NiALWIYHKOBOI 33/1031 Y KPOB, LLLO MOCTYNOBO NPU3BOANUTb A0 iX GYHKLIOHANbHOrO BUCHAXKEHHSA Ta PO3BUTKY
aTpodii eK30KPMHHOT NapeHXiMM NiAWAYHKOBOT 3a103M. OA4HAK NPOTArOM AKOroCb Yacy KOMMNEHCAaTOPHI MOXKNBOCTI
niALWAYHKOBOT 321031, 06ymoB/eHi rinepdyHKLiE0 HENOLWKOAKEHUX ALMHOLMUTIB Ta BUPOBAEHHA HUMKU BENUKOT
KiNbKOCTi pepmeHTiB, 403BONAIOTL 3abe3nedyBaTh afleKBaTHe TPaB/IeHHS HaBiTb B YMOBax 3Ha4yHOI BTpaTh QyHK-
LiOHabHO aKTMBHOI Mac Ti napeHximu. MMoBIpHO, came Lie | Mae MicLe y HalMX eKCcnepuMeHTalbHUX TBapuH. Y
BCiX LLYpPiB, AKi OTPMMYBaN BUCOKOKANOPINHY AieTy, byB NiaBuULLEHUI piBeHb a — aminasu B 3,1 pasu, ninasm — B
11,2 pasu (rinepnaHkpeaTMsm). AKTUBALiA NAaHKPeaTUYHUX depMeHTiB (0c0b6MBO NepeTBOPEHHSA TPUNCMHOTEHa B
TPWUMCKUH) Y NPOTOKAX TKAaHWHM MiALWIYHKOBOI 3371031 € HaA3BUYANHO arpecMBHUM GaKTOPOM MOLLKOAMKEHHA Nif-
LIYHKOBOIT 3a7103M, WO 3anyCcKae npouec ii ayTonisy. MNpouecn ayTonisy y NigwayHKOBOI 3271031 € We OAHIED Npu-
YyMHOLo rinepdepmeHTeMIi y LLYpPiB 3@ PaxyHOK PO3BUTKY PEeHOMEHY KyXUIEeHHA» GepMeHTIB y KpoB. Y Takil cuTy-
auji TpmMBana rinepTpUNcMHEMIa YpeBaTa Lie BiNbMM BUCHAXKEHHAM aKTUBHOCTI aHTUMNPOTEIHA3HOI cucTeMm (Lo
CMOCTepiraeTbCA y eKCneprmMeHTa IbHUX TBAaPMH B HAaWOMY AOC/IAMKEHHI, @ CaMe 3HWKEHA PiBHA O, -aHTUTPUNCUHY);
bepMeHTHO-iHTiIBITOpHMI gMcbanaHc B TKAHMHI NiALWYHKOBOI 3371031 Ta B KPOBi MOCWJ/IIOE MOPYLIEHHA Y NiALWAYH-
KOBOi 3a/71031. TaKUM YMHOM, TinepKanopiiHa JieTa 06yMmoBAIOE Y LWypiB rinepdyHKLIit0 €eK30KPUHOLLMTIB 3 rinepnpo-
OYKLIEI NAaHKpeaTUYHNX pepMeHTIB 3 MOCTYNOBUM PO3BUTKOM MOPGO0riYHOi nepebysoBn eK30KPUHHOT YaCTUHM
NiALWAYHKOBOI 3a7103M.

KnouoBi cnoBa: rinepkanopiliHa gieta, pepmeHTH, NialwayHKoBa 3a103a, Lypu.

FEATURES OF BIOCHEMICAL CHANGES IN THE EXOCRINE PART OF THE PANCREAS UNDER THE EFFECT OF A
HYPERCALORIC DIET

Kovaltsova M. V., Myroshnychenko M. S., Kucheriavchenko M. O., Kuznetsova M. O., Ogneva L. G., Sypalo A.
0., Sarapulova S. M.

Abstract. According to the results of our study, 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 parameters. With a long-term intake of food with a large amount of carbohydrates and fats in the diet of rats
due to the hyperfunction of acinar cells, the release of enzymes from pancreatic acinocytes into the blood increases,
which gradually leads to their functional exhaustion and the development of atrophy of the exocrine parenchyma of
the pancreas. 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 (especially the conversion of trypsinogen into
trypsin) in the ducts of the pancreatic tissue is an extremely aggressive factor in damaging the pancreas, which
triggers the process of its autolysis. Processes of autolysis in the pancreas are another cause of hyperenzymatemia
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 depletion 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); enzyme-
inhibitor imbalance in the tissue of the pancreas and in the blood increases the disorder in the pancreas. Thus, a
hypercaloric diet causes hyperfunction of exocrinocytes in rats with hyperproduction of pancreatic enzymes with
gradual development of morphological restructuring of the exocrine part of the pancreas.

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

ORCID and contributionship / ORCID Ko»Horo aBTopa Ta iX BHECOK 4,0 CTaTTi:
Kovaltsova M. V.: 0009-0005-3418-4279 8P

Myroshnychenko M. S.: 0000-0002-6920-8374 £F

Kucheriavchenko M.0.: 0000-0001-9931-7478 °

Kuznetsova M. O.: 0000-0002-3170-1649 B¢

Ogneva L. G.: 0000-0001-2345-6789 A¢

Sypalo A. 0.:.0000-0002-9813-5944 B¢

Sarapulova S. M.: 0009-0002-7851-8005 &

Conflict of interest / KoHdnikT iHTepecis:
The Authors declare no conflict of interest. / ABTopu niaTBEpAXKYIOTb BiACYTHICTb KOHOAIKTY iHTEpeCiB.

ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguuunm — 2023 — Bun. 3 (170) / Bulletin of problems in biology and medicine — 2023 — Issue 3 (170) 221



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULUHA / CLINICAL AND EXPERIMENTAL MEDICINE

Corresponding author / Agpeca ans KopecnoHaeHu;ji

Kovaltsova Maryna Viktorivha / KoBanbuoBa MapuHa BiktopiBHa

Kharkiv National Medical University / XapKiBCbKMIA HaLiOHaNbHWUIA MeguYHUIA YHIBEpCUTET
Ukraine, 61022, Kharkiv, 4 Nauka Ave. / Agpeca: YkpaiHa, 61022, m. Xapkis, npocnekt Hayku 4
Tel.: +380688862098; +380960066651 / Ten.: +380688862098; +380960066651

E-mail: mv.kovaltsova@knmu.edu.ua

A —Work concept and design, B — Data collection and analysis, C — Responsibility for statistical analysis, D — Writing the article, E — Critical review,

F — Final approval of the article / A — koHuenuis po6oTn Ta an3aiiH, B —36ip Ta aHani3 gaHux, C — BiANOBIAabHICTb 3a CTaTUYHKIA aHani3, D — Ha-
nucaHHA cTaTTi, E — KputnuHuii ornag, F — octaTtouHe 3aTBepAKEHHA CTaTTi.

Received 16.03.2023 / Cmammas Hadiiliwna 16.03.2023 poky

Accepted 23.08.2023 / CtatTta npuitHaTa Ao apyky 23.08.2023 poky

DOI 10.29254/2077-4214-2023-3-170-222-225
UDC 617-089.844
Kosayeva G. A.

REHABILITATION OF PATIENTS AFTER OPERATIONS TO REMOVE THE PILONIDAL SINUS
Azerbaijan Medical University (Baku, Azerbaijan)
Surgeon-scientist@mail.ru

The object of the study was the results of examination and treatment of 105 patients aged 16 to 72 years who
received inpatient treatment with a diagnosis of pilonidal sinus during 2019-2022. The average age of patients was
26.5+1.1 years, while the ratio of men and women was as follows: 86 men, 19 women. The case histories and out-
patient records of 54 patients (control group) who underwent surgery by traditional methods were retrospectively
analyzed. Prospectively, the data of examination and treatment of 51 patients (the main group) with pilonidal sinus
and who underwent surgery according to a new technique proposed by us were studied. In the main group, surgical
intervention was performed in patients with pilonidal coccyx sinus using Limberg skin grafting and a collagen sponge
impregnated with doxycycline.

Of the patients who had Limberg plastic surgery, only 5 had cicatricial deformity in the sacrococcygeal region.
In the control group, in patients with a completely closed wound after incision and removal of the pilonidal sinus,
performance was restored on average after 18.5 +1.3 days after surgery, in patients with an open wound -after 21.2
+3.1 days, and in patients with skin flap transplantation -after 12.8+3.4 days. As can be seen, the process of restoring
the ability to work of patients in the main group, compared with the control group, began much earlier. The quality
of life of patients in the postoperative period was higher both physically and psychologically. The use of Limberg plas-
tic surgery using a sponge impregnated with doxycycline is an effective method in the direction of early rehabilitation

of patients, this method has broad prospects for use in surgical clinics.
Key words: pilonidal sinus, collagen sponge, surgery, rehabilitation, quality of life.

Connection of the publication with planned research
works.

This work is a fragment of an ongoing dissertation for
the degree of Doctor of Philosophy in medicine.

Introduction.

Pilonidal sinus, consisting of inflamed cysts and epi-
thelial passages in the sacrococcygeal region, is one of the
most common diseases among the population [1, 2, 3].
Treatment of this disease is mainly carried out surgically.
After using traditional surgical methods, patients face
certain limitations of movement depending on the tactics
of the operation [4, 5, 6]. A wound defect that remains
open after incision and removal of the sinus is associated
with a negative sensation. In patients who have stitches
with the removal of the edges of the wound, active ac-
tions become impossible due to the feeling of tightness
of the scar and the fear of opening the wound [7, 8, 9].

In the course of research in recent years, you can find
numerous articles about the positive effect of skin plastic
surgery after sinus removal. The use of a collagen sponge
impregnated with antibiotics to remove inflammation
that occurs during Limberg plasty, used for coccyx cysts
with a long history, is of interest as a promising area [10,
11, 12].

The aim of the study.

Study of rehabilitation and quality of life of patients
after Limberg plastic surgery using doxycycline collagen
sponge.

Object and research methods.

The object of the study was the results of examination
and treatment of 105 patients aged 16 to 72 years who
received inpatient treatment with a diagnosis of piloni-
dal sinus during 2019-2022 at the AMU Surgical training
Clinic and at the Academician M.A.Mirgasimov Repub-
lican Clinical Hospital. The average age of patients was
26.5%1.1 years, while the ratio of men and women was as
follows: 86 men, 19 women.

The study consisted of retrospective and prospective
parts. The case histories and outpatient records of 54 pa-
tients (control group) who underwent surgery using tra-
ditional methods in the period from 2019 to 2022 were
retrospectively analyzed. Prospectively, the data of ex-
amination and treatment of 51 patients (the main group)
with pilonidal sinus and who underwent surgery accord-
ing to a new technique proposed by us were studied. In
the main group, surgical intervention was performed in
patients with pilonidal coccyx sinus using Limberg skin
grafting and a collagen sponge impregnated with doxy-
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