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degree of dysbiosis (p<0.05), which impaired the protective functions of the intestinal mucosal barrier. Conclusions.
Thus, the analysis of the obtained data indicates the existence of a relationship between the increase of the degree
of dysbiosis, the quantitative content of matrix metalloproteinases MMR-1,-9 of blood serum and the aggravation of
epithelial damage of the large intestine, most pronounced in patients with UC. The detected changes have a nega-
tive prognosis regarding the course and progression of intestinal diseases and require the development of advanced
therapy.

Key words: microbiota, matrix metalloproteinases, mucous membrane, mucins, colon, relationship.
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BIOCHEMICAL CHANGES IN THE ENDOCRINE PART OF THE PANCREAS UNDER

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

Hypercaloric nutrition of rats negatively affects the functional state of the endocrine part of the pancreas and
leads to an imbalance in blood plasma parameters. Malnutrition leads to hyperinsulinemia, while glycemia levels
remain elevated, requiring the production of even more insulin by pancreatic 6-cells. Gradually, chronic compensa-
tory hyperinsulinemia develops, which is secondary and has an adaptive value for reducing glycemia. The absence of
adequate glucose levels for insulin release leads to a shift in the balance between hormones towards counterinsulin
factors that stimulate lipolysis, glycolysis, and gluconeogenesis, with the subsequent development of hyperglycemia.
High levels of unesterified fatty acids inhibit glycolysis. Ultimately, the metabolism of fatty acids produces ketone
bodies, which reflect intracellular glucose deficiency and, under conditions of oxygen deficiency, can damage cell
membranes and disconnect oxidation and phosphorylation in the mitochondria of cells. High levels of unesterified
fatty acids and glucose have a joint inhibitory effect on the use of each other as an energy source: when unesterified
fatty acids are available as energy substrates, their metabolism causes high levels of acetyl-CoA in mitochondrial
cells, which leads to impaired use of glucose as an energy source. The established hormonal-substrate relationships
due to the consumption of excessive amounts of fats and carbohydrates in the diet of rats reflect pancreatic hy-
perfunction and associated metabolic disorders, which is a risk factor for the development of functional pancreatic
disorders in animals.

Key words: hypercaloric diet, endocrine part, pancreas, rats, experiment.

Connection of the publication with planned re-
search works.

The publication is related to the research work
“Pathogenesis of the effect of exogenous harmful fac-
tors on the morphofunctional state of the pancreas”,
state registration number 012U002381.

Introduction.

Pancreatic gland pathology (PG) is a category of
socially significant diseases with epidemic growth and
prevalence. Disorders of the endocrine function of the
pancreas often lead to serious metabolic disorders and
severe complications [1]. Pancreatic pathology resulting

from overeating is a multifactorial disease that has both
genetic and exogenous and endogenous components.
Scientists suggest that exposure to endocrine factors
and chemicals can alter the structure and function of
adipose tissue, liver, pancreas, gastrointestinal tract,
and brain, thus changing the control point for metabolic
control [2]. The importance of oxidative stress reactions
associated with hyperglycemia in the phenomenon of
«metabolic memory» is also known. Scientists have
clarified the main pathways of changes in glucose me-
tabolism, oxidative damage to pancreatic B-cells, and
endothelial dysfunction due to oxidative stress [3].
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Some publications suggest that excessive nutrition leads
to metabolic syndrome and the development of type 2
diabetes [4, 5]. However, many aspects of this problem
remain insufficiently understood.

The aim of the study.

Determination of the functional state of the endo-
crine part of the pancreas in rats with irrational nutri-
tion with an increased amount of nutrients.

Object and research methods.

The scope of the study included experiments on a
population of WAG/G Sto rats (20 animals), which were
divided into two groups. Rats of group 1 received a high-
calorie diet for 33+0.8 days, and animals of group 2
(control) received a balanced diet according to the diet.

To assess the activity of the pancreas, the serum in-
sulin content was determined by enzyme-linked immu-
nosorbent assay using the Insulin Elisa Kit DRA reagent
kit (Germany), corticosterone by enzyme-linked immu-
nosorbent assay using the Corticosterone EIA Kit reagent
kit from Enzo (Life Sciences) (Germany), glucose by the
enzymatic (glucose oxidase) method using reagent kits
from Filist-Diagnostics (Dnipropetrovs’k), non-esterified
fatty acids (NEFA) by the spectrophotometric method,
ketone bodies (KB) by the spectrophotometric method
of Natalson, monoamines by the spectrofluorometric
method. All manipulations on rats, as well as withdrawal
of animals from the experiment by decapitation, were
performed using thiopental anesthesia following the na-
tional «General Ethical Principles of Animal Research»
(Ukraine, 2001), which are consistent with the provi-
sions 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 As-
sembly of the World Medical Association (1964-2000),
the Charter of the Ukrainian Association for Bioethics
and GLP standards (1992).

Research results and their discussion.

We previously studied the negative effect of a hy-
percaloric diet on the exocrine part of the pancreas [6].

In = Gr. 1
200

B Control

Cs

KB Adr

Gl

Figure — The content of hormones and substrates in the blood
serum of rats of the main group (in % of the standard):
Notes: In — insulin, Cs — corticosterone, Adr — adrenaline, Nadr — nor-
adrenaline, Gl - glucose, NEFA — non-esterified fatty acids, KB — ketone

bodies, In/gl — insulin/glucose ratio.

Table — Changes in the level of hormones
and substrates in the blood serum of animals
of group 1 (in % of the number of animals)

% of animals of the
Indicators Level dynamics main group from the
control
Increase 100***
Insulin (n=10) Decrease 0
Normal 0
Increase 30+14,5
Adrenalin (n=10) Decrease 50+15,8
Normal 20+12,6
) Increase 90+9,5%**
Cortlccisterone Decrease 10%9,5
(n=10)
Normal 0
Increase 100***
Glucose (n=10) Decrease 0
Normal 0
Increase 70+14,5
NEFA (n=10) Decrease 0
Normal 30+14,5
Increase 9049,5%**
Ketone bodies
- Decrease 0
(n=10)
Normal 1049,5

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

To evaluate the state of the incremental function of the
pancreas, we studied the level of insulin in the blood
serum, and, given its importance in the regulation of
all types of metabolism, we also studied the content of
counterinsulators and some substrates that reflect the
state of metabolism, the assessment of which is essential
for determining the sufficiency of the endocrine func-
tion of the pancreas to ensure the normal vital activity
of experimental animals. The results of the biochemical
study indicate (figure, table) that in the rats of the main
group an increase in blood glucose was noted, which
is 6.320.1 mmol/L, p<0.001 (control 5.4+0.1 mmol/L).
A high level of insulin was observed: the index of the
1st group was 23.8+1.1 pU/ml, p<0.001; control group
—14.0+0.4 pU/ml. Hyperglycemia and hyperinsulinemia
of rats of group 1 is combined with hypercorticosterone-
mia, which is 41.4+2.3 ng/ml, p<0.001 compared to the
index of animals of the control group 30.4+0.8 ng/ml.
An increase in corticosterone levels indicates intracellu-
lar glucose deficiency and causes activation of catabolic
processes: an increase in NEFA (main: 0.5+0.02 mmol/L;
control: 0.4%0.04) and KB (main: 1.4+0.1 mmol/L,
p<0.001; control: 0.7+0.03 mmol/L).

Based on the study’s results, the effect of a
hypercaloric diet on the functional state of the endocrine
part of the pancreas can be summarized as follows.
Eating food with excessive carbohydrate content leads to
hyperinsulinemia. However, because the glycemic level
remains elevated, the development of insulin resistance
of insulin-dependent tissues can be assumed in animals
[7]. Thus, excessive dietary glucose intake, insufficient
tissue glucose consumption, and excessive glucose
production by these tissues lead to hyperglycemia,
which requires the production of even more insulin
by pancreatic B-cells. Gradually, chronic compensatory
hyperinsulinemia develops, which is secondary and has
an adaptive value for reducing glycemia. It is known
that hyperglycemia induces the production of oxygen
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free radicals in concentrations that have a toxic effect
(glucose toxicity) on pancreatic B-cells, which can lead
to degeneration and their death while reducing insulin
secretion, which in turn promotes the activation of
gluconeogenesis. The lack of adequate glucose levels

causes high levels of acetyl-CoA in mitochondria, which
leads to impaired use of glucose as an energy source [7].
Conclusions.
Eating food with an excess of nutrients leads to
incretory dysfunction of the pancreas. The analysis of

and insulin release leads to a shift in the balance
between hormones towards counterinsulin factors that
stimulate lipolysis, glycolysis, and gluconeogenesis, with
the subsequent development of hyperglycemia. High
levels of NEFA inhibit glycolysis (by inhibiting pyruvate
dehydrogenase). A decrease in its intensity in B-cells
leads to a decrease in the formation of ATP, which is the
most important stimulator of insulin secretion, resulting
in hypoinsulinemia. In addition, an increase in NEFA
levels can have a direct toxic effect (lipotoxicity) on B-cells
by increasing the rate of nitric oxide formation, which
disrupts B-cell function, causes a progressive decrease
in their mass, significantly enhances apoptosis in B-cells,
and, ultimately, can cause their death, which naturally
leads to hypoinsulinemia. Ultimately, the metabolism
of fatty acids produces KBs, which reflect intracellular
glucose deficiency and, under conditions of oxygen
deficiency, can damage cell membranes and uncouple
oxidation and phosphorylation in cell mitochondria. High
levels of NEFA and glucose have a joint inhibitory effect
on the use of each other as an energy source: when
NEFA is available as energy substrates, their metabolism

the content of hormones and substrates in the blood
serum showed that all rats with a dietary excess of
glucose and fats have high insulin levels in combination
with  hypercorticosteronemia,  which  indicates
intracellular glucose deficiency and causes activation
of catabolic processes. This is evidenced by an increase
in serum glucose levels and NEFA and KB levels. The
established hormonal-substrate relationships due to
overeating reflect the hyperfunction of the pancreas
and associated metabolic disorders, which is a risk
factor for the development of functional disorders of
the pancreas in rats.

Prospects for further research.

The results of the study indicate the prospects of
further scientific developments in this area, since today
the issues of changes in the pancreas not only in rats
but also in their offspring, the study of the possibility
of using complex preventive and therapeutic measures
aimed atimproving the endocrine part of the pancreasin
case of impaired glucose tolerance or the development
of diabetes mellitus in animals remain unexplored.
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BIOXIMIYHI 3MIHU EHAOKPMHI:I,O'I' YACTUHU niaLWwWAYHKOBOI 3A/103U
nNPW Al FINEPKANOPIMHOI AIETU B EKCMEPUMEHTI
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mv.kovaltsova@knmu.edu.ua

FinepkanopiliHe xap4y8aHHA Wypié HE2AMUBHO 8MAUBAE HA (YHKUIOHAAbHUU CMAH eHOOKPUHHOI YacmuHu
niownyHKo8oi3asn03uma npu3so0ume0o0ucbanaHcynoKa3HUKI8NAa3mMuKposi.[TopyweHexap4ysaHHAMPU3800UMb
00 2inepiHcyniHeMil, Npu ybomy piseHs 2aikemii 3aAUWaEMbCA MNi08UWEHUM, WO 8UMA2a€E 8upobaeHHA we binbwoi
KinbKocmi iHcyniHy B-kaimuHamu nidwinyHKosoi 3aa03u. [Tocmynogo po38UsaeEMbCA XPOHIYHA KOMIMEeHCamopHd
einepiHcyniHemis, AKa € BMOPUHHOIO | MAE MPUCMOCYBAAbHE 3HA4YEHHA 0718 3MeHWeHH:A PieHA 2aikemii. BiocymHicme
a0eK8amMHO20 PIiBHIO 2/1t0KO3U B8UKUOY [HCYiHY npu3eodums 00 3pYyWeHHA pisHOo8a2U MiX 20pMOHAMU 8 biK
KOHMPIHCYAAPHUX haKmMopie, cmuMysrorYux Ainosni3, 2/1iKoniz ma 2/10KoOHeo2eHe3, 3 Mo0anbWUM PO38UMKOM
einepenikemii. BucoKkull piseHb HeemepugiKoBAHUX MHCUPHUX Kucsaom iHeibye 2nikonis. Y KiHUesomy PaxyHKY,
npu memaboniami HUPHUX KUC/OM ymeoproomscA KemoHosi mina, AKi i 8idbusarome 8HymMpiWHbOKAIMUHHUU
degpiyum ear0KO3U, | 8 yMmosax Oehiuumy KUCHIO MOXCYMb MOWKOOXY8aMU KAiMUHHI MeMbpaHu ma po3'edHysamu
OKUC/HOBAHHA | (hocehopunto8aHHA Yy MImMOXOHOPIAX KAimuH. BUCOKI pigHi HeemepupiKo8aHUX HUPHUX KUC/A0M
ma 2at0Ko3a Hadaromes cninbHull 2aa16Mi8HUL 8MAUB HO BUKOPUCMAHHA 00UH 00HO020 AK Oxcepena eHepeii: npu
docmynHocmi HeemepuhiKoBaHUX HUPHUX Kucaom y AKocmi eHepaocybcmpamis, ix memabonizm obymossnoe
sUCOKuLli piseHb auemusn-KoA y KnimuHax mimoxoHOpil, wjo npu3zeod0ums 00 MopyuweHHA BUKOPUCMAHHA 2/1H0KO3U K
Oxcepena eHepeii. BcmaHo81eHi 20pMOHA1bHO-Cy6CcMpPamHi 830EMUHU BHACMIOOK 8XUBAHHA HAOMIPHOI KinbKocmi
Hupie ma syenesodis y xap4yy8aHHi wypie sidobpaxcaroms 2inepgyHKYito niowayHKosoi 3aa103U ma rnos'a3aHi 3
UuM rnopyulieHHA obMiHy pe4yosuH, WO € haKMOPOM PU3UKY PO3BUMKY (YHKUIOHAMAbHUX po3a1adie niownyHKosoi
30/103U Y MBAPUH.

Knrouosi cnoea: 2inepkanopiliHa diema, eHOOKPUHHA YacmuHa, NidwyHKO8a 30,1030, WypuU, ekcrepumeHm.

piB Ha MOpdOdYHKLiOHAaNbHWUIA CTaH NiALLAYHKOBOI 3a/10-
3m», N2 gepaBHoI peectpayii 012U002381.

Bcryn.

MaTtonoria nigwnyHkoBoi 3an103u (MN3) BigHOCUTbCA A0
KaTeropii coLiasIbHO 3HAYYLLMX 3aXBOPIOBaHb 3 enigemiy-

38’A30K nyb6niKaujii 3 n1aHOBMMM HayKOBO-Zo0CNiIA-
HUMUK poboTamu.
My6nikauia mae 38’A30K 3 HAYKOBO-Z0CNiAHOWO pobo-

TOt0 «[laToreHes BM/NMBY €K30reHHUX LWKIigAMBUX CbaKTO-
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HUMM TEMNaMW 3POCTaHHA i nowmpeHocTi. Po3naan eH-
LOKPUHHOI GyHKLIT 13 YyacTo NpU3BOANTb 40 CEPMO3HUX
nopyLueHb 0bmiHy pe4oBUH i BaXKKMX yCKnagHeHs [1]. Ma-
Tosnoria 3, ska BUHMKAE BHACNi Q0K NepeigaHHa € barato-
baKTOPHMM 3aXBOPIOBAHHAM, AKE MAE AK FEHETUYHI, TaK
i eK30- Ta eHOO0reHHi KOMMNOHEHTU. BueHi npunyckatoTb,
O BMNAMB €HAOKPUHHUX YNHHMKIB Ta XiIMIYHUX PEeYOBUH
MOXYTb 3MIHUTU CTPYKTYPY i GYHKLiHO }KMPOBOI TKAHUHM,
neyiHKKM, MigLWAYHKOBOI 3a/103M, LWIYHKOBO-KULLIKOBOIO
TPAKTy Ta MO3KY, TaKMM YMHOM 3MIHIOKOYM KOHTPOSIbHY
TOYKY AN1A KOHTponto meTtabonismy [2]. Takox Bigomo
3HAYEeHHs peaKLit OKMCAOBAIbHOIO CTPecy, NoB A3aHUX
i3 rinepraikemieto, y KOHTEKCTi dpeHomeHy «meTaboniy-
HOi mam’aTi». HayKoBLAMWM YyTOYHEHi OCHOBHI LUNAXM
3MiHU MeTabosi3my [/1I0OKO3M, OKMCHOIO MOLLUKOAMKEHHS
B-KNITWUH NiAgLWNYHKOBOI 3371031 Ta eHAoTeNiaIbHOI AUC-
bYHKUIT BHAcnigoK okucntoBanbHoro ctpecy [3]. Oeski
ny6nikauii cBig4aTh, WO HagMipHe xapyyBaHHA NPU3BO-
OUTb A0 MeTaboNivYHOro CMHAPOMY Ta PO3BUTKY LIYKPO-
BOro giabety 2 Tuny [4, 5]. MpoTe Lie 6arato acnekTis L€l
npo6emmn 3aMLWaoTbCA HEAOCTAaTHBLO 3’ ACOBAaHUMMU.

MeTta gocnigeHHs.

Bu3HauyeHHA ¢yHKLUiOHANbHOrO CTaHy eHAOKPWUHHOI
yactuHu M3 y Wwypis Npyn HepaLioHaNbHOMY Xap4yBaHHI
3 MiZBULLLEHOIO KiNIbKICTIO HYTPIEHTIB.

O6’€eKT i meToAMN AOCNIANKEHHS.

O6’em gocniaKeHb BKAOUYAB EKCNEPUMEHTM Ha Nony-
nauii wypis WAG/G Sto (20 ronis), akux 6yno nogineHo
Ha 2 rpynu. Wypwn 1-i rpynun npotarom 3310,8 Ai6 y pa-
LiiOHi Xap4yBaHHA OTPMMYBa/IM BUCOKOKAOPIHY AieTy, a
TBapWHM 2-a rpynu (KOHTPO/IbHA) OTpUMyBanu 36anaHco-
BaHe XapyyBaHHA 3rifHO 3 paL,ioHOM.

OnAa ouiHkM akTmMBHOCTI M3 BM3HA4yanM B CMpOBaTL
KpOBi BMICT iHCYNiHY iMyHOPEepMeHTHUM MeToAoM 3a
aonomoroto Habopy pearenTis Insulin Elisa Kit DRA (Hi-
MEYYMHA), KOPTUKOCTEPOHY iIMyHODEPMEHTHUM METO-
AOM 3a Jonomoroto Habopy pearenTis Corticosterone
EIA Kit ¢ipmu Enzo (Life Sciences) (HimeuyumnHa), rnoko-
31 PepmMeHTaTUBHUM (F1IFOKO300KCUAA3HMM) METOA0M
3a gonomoro Habopis peareHTiB ¢dipmu «Pinict-Lia-
rHOCTUKa» ([HiNponeTpoBCbK), BifIbHUX HeecTepudiko-
BaHUX XXMPHWX KncnoT (HEXKK) cnekTpodoToMeTpruHnm

H =rp1 B KoHntpons

200

Kc

KT

m

PucyHOK — BmicT ropmoHiB Ta cyb6cTpaTiB B CMpOBaTL,i KPOBI y Wwypis
OCHOBHOI rpynu (y % Big, HopmaTusy):

NpumitkK: IH — iHcyniH, Kc — KopTukoctepoH, Aap — agpeHanid, HAap

— HopaapeHaniH, In —rnokosa, HEXK — HeectepudikoBaHi *KUpPHi K1c-

notu, KT — KeToHOBI Tina, IH/In — BigHOWEHHA iHCyNiH/rNoKo3a.

Tabaunua — 3miHu piBHA ropmoHiB Ta cybcTparTis
B CMPOBATKM KPOBi y TBapuH 1-i rpynu
(y % Big, KinbKoCTi TBapuH)

. . % TBapWUH OCHOBHOI
MNMokasHuKu [AuHamika piBHA .
rpynu Bi KOHTPO/IO
NifBULLEHHA 100***
IHcyniH (n=10) SHUMKEHHA 0
Hopma 0
. NigBuWweHHs 30+14,5
A'Diﬁiqg;m" 3HUMKEHHA 50+15,8
Hopma 20+12,6
MNigsuLLeHHA 9049,5%**
KOPT(V'nK:lCOT)EpOH 3HUKEHHA 1049,5
Hopma 0
MNigBuLLeHHA 100%**
[noko3sa (n=10) 3HUKEHHA 0
Hopma 0
NigBuweHHA 70+14,5
HEXK (n=10) SHUMKEHHSA 0
Hopma 30+14,5
o MigsuieHHs 90+9,5***
KeToHoBi Tina
3HUMKEHHA 0
(n=10)
Hopma 10+9,5

Mpumitka: *** — p<0,001 NOPiIBHAHHSA 3 FPYNOIO KOHTPOJIIO.

MeTogoM, KeToHoBwMx Tin (KT) cnekTpodoTtomeTpuyHum
mMeToAoM HaTanbcoHa, MOHOaMiHiB cnekTpodatoopome-
TPUYHMM. YCi MaHiNynALjii Ha LWypax, a TaKOX BUBEAEHHA
TBAPWH i3 eKCNepUMEHTY LUIAXOM AeKaniTauii nposoau-
JINCA 3 BUKOPUCTAHHAM TiOMEHTAZI0BOrO HAapPKO3y 3rigHOo
HaLiOHaNbHUX «3arajibHUX E€TUYHWUX NPUHUMMIB J0CAI-
OKeHb Ha TBapuHax» (YKpaiHa, 2001), aki y3roaKyoTbca
3 MOJIOXKEHHAMU «EBPONENCbKOI KOHBEHLiT Npo 3axuct
XpebeTHUX TBAPUH, LLO BMKOPUCTOBYIOTbCA A/ eKcne-
PUMEHTANIbHMX Ta IHWWX HayKoBWX uinei» (CTpacbypr,
18.03.86), a Takox lenbCiHCbKOI AeKnapalii, NpuiHAaTOl
leHepanbHOW acambneeto BcecBiTHLOI MeanyHOI acouji-
auii (1964-2000), Ctatytom YKpaiHcbKoi acouiaLii 3 6io-
€TUKM Ta Hopmamu GLP (1992).

Pe3ynbratv gocnigKeHHs Ta ix 06ropopeHHs.

PaHiwe Hamu Byno AOCNiAXKEHO HEraTMBHMUIA BMJIMB
rinepKasopinHOi AiETM Ha EK30KPMHHY YacTuHy M3 [6].
[na ouiHKKM cTaHy iHKpeTopHoi ¢yHKuii M3 6yno aocni-
[O)KEHO piBeHb iHCYNiHY Y CMPOBATLL KPOBI, @, BPAaXOBYHOUM
MOro 3HaYyLLCTb y perynsLii BCix BUAiB 0OMiHY peyoBuH,
TAKOX BMBYEHO BMICT KOHTPIHCYNAPIB Ta AeAKnX cybcTpa-
TiB, WO Bigob6paKatoTb CTaH 06MiHY, OLiHKa AKOrO BaXK-
IMBa AN1A BU3HAYEHHA LOCTAaTHOCTI eHAOKPUHHOI ByHK-
uii N3 gna 3abe3neyeHHss HOPMAJIbHOI HKUTTELIANBHOCTI
eKcnepumeHTanbHUX TBapwH. Pe3ynbtatu BioximiyHoro
OOCNiAXeHHA cBig4aTh (PUCYHOK, Tabanua), Wwo vy wypis
OCHOBHOI rpynu BigmiyeHo 36iNbLIEHHA B KPOBU [1tOKO-
31, AKa cknagae 6,3x0,1mmonb/n, p<0,001 (KOHTpOsb
5,4+0,1 mmonb/n). CnocTepiraeTbca BUCOKMIA piBEHb iHCY-
NiHY: NoKasHuK 1-1 rpynu gopisHioe 23,8+1,1 mkOA/mn,
p<0,001; rpynu KoHTpoato 14,0+0,4 mkOA/mn. Tineprai-
Kemia Ta rinepiHcyniHemia wypis 1-i rpynn noegHyeTbCA
3 rinepKopTMKOCTEpOHEMIED, AKa cknagae 41,4+2,3 Hr/
mA, p<0,001 B NOPIBHAHHI i3 MOKA3HUKOM TBApPWUH rpynu
KoHTponto 30,410,8 Hr/mn. MigBuLLEeHHA PiBHA KOPTU-
KOCTEPOHY CBiAYMTb MPO BHYTPIWHbOKANITUHHUIA aOedi-
LMT [tOKO3U Ta 0BYMOB/IIOE aKTMBALLIIO MPOLECIB KaTa-
6onismy: nigsuweHHA piBHA HEXK (ocHosHa: 0,5+0,02
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MMO/b/N; KoHTpoAb: 0,410,04) Ta KT (ocHosHa: 1,4+0,1
mmonb/n, p<0,001; koHTponb: 0,7£0,03 mmonb/n).

Ha nigcrasi pesynbTatis focnigXeHHA BNAMB rinepka-
JIOPiMHOT AieTM Ha GYHKUiOHANbHUIA CTaH eHAOKPUHHOI
YyactmHu M3 MOXHaA NPeacTaBUTU TaKMM YUMHOM. Bixu-
BaHHA Ki 3 HAAMIPHUM BMiCTOM BYINEBOAIB NPU3BOAUTL
00 rinepiHcyniHemii. OaHaK y 3B’A3KYy 3 TUM, LLO PiBEHb
rNiKeMii 3a/IMWAETbCA NIABULLEHUM, Y TBAapUH MOXHA
NPUNYCTUTU PO3BUTOK IHCYNIHOPE3UCTEHTHOCTI iHCYi-
HO3a/IeXKHUX TKaHMH [7]. OTKe, HaaMipHE HaAXoOXKeH-
HA [NIOKO3M 3 KEH, HEeAOCTAaTHE CMOMKMBAHHA [/IHOKO3M
TKaHMHAMM, HaZ/MLLIKOBA MPOAYKLIA [IOKO3M LMK
TKaHMHAMUK NpPU3BOAATb OO Finepraikemii, WO BUMArae
BMPOBG/EHHS e BinbLoi KifbKOCTi iHCyNiHYy B-KAiTMHamK
M3. MocTynoBo PO3BMBAETLCA XPOHIYHA KOMMNEHCATOPHA
rinepiHcyniHeMiA, AKa € BTOPUHHOI i MA€e NPUCTOCYBa/b-
He 3HAYeHHA ANA 3MEHLLEHHA PiBHA rikemii. Bigomo, wo
rinepraikemina iHOYKye BMPOB/IEHHA BiIbHUX paguvKanis
KUCHIO Y KOHLLEHTPALfAX, AKi TOKCUYHO (I1FOKO30TOKCUY-
HiCTb) BNAIMBAIOTb Ha B-KNiTWHM M3, MOXKYTb NPU3BOAUTU
80 aucTpoddii i ix 3arnbeni, 3HMKYUM NPU LbOMY CeKpe-
LLitO iHCYAiHY, LLO, Y CBOO Yepry, CNPUAE aKTUBALLii NHOKO-
HeoreHesy. BigcyTHICTb aAeKBaTHOrO PiBHIO IIHOKO3M BU-
Knay iHCyNiHy NpM3BOAMTbL 40 3PYLUEHHA PiBHOBArn mix
ropMoHamu B BiK KOHTPIHCYNApHUX daKTopiB, CTUMYAIO-
I04MX NiNoNi3, MiKO/I3 Ta [JIIOKOHeOoreHes, 3 NoAaNbLMM
po3BUTKOM rinepraikemii. Bucokuii piseHb HEXKK iHribye
rNiKoni3 (LWNAXoM NPUrHiYeHHs nipysataerigporeHasm).
3HUMKEHHA MOro iHTEHCUMBHOCTI y B-KAiTMHAxX Bede A0
3MEHLLEHHA yTBOPeHHA ATD, WO € HaBaXK/IMBILLMM CTU-
MYNATOPOM CeKpeL,ii iHCyNiHY, Y pe3ynbTaTi Yoro MoKe
BMHMKATU rinoiHcyniHemia. Kpim Toro, 36inblueHHs piBHA
HEXK moxke HagaBaTv MpsAMy TOKCUYHY Aito (NiNOTOK-
CUYHICTb) Ha B-KNiTWUHK T3 WAAXOM MiABULLEHHSA WBUA-
KOCTi YTBOPEHHA OKCUAY a30Ty, AKMIA nopyLuye yHKLLIO
B-KNiTUH, BUMKAMKAE MpPOrpecyrove 3HWMKEHHS iX macw,
3HAYHO NOCUJItOE NPOLECH anonTo3y y B-KAiTUHaxX i, Ha-
CaMKiHeLb, MOXe CMPUYNHATK iX 3arnbenb, Wo npupoa-

HbO NpuBeAe A0 PO3BUTKY riMOiHCyniHemil. Y KiHueBomy
paxyHKy, Npy meTabonismi }KUPHUX KMCIOT YyTBOPIOKOTLCA
KT, aKi i BigbunBatoTb BHYTPILUHbOKNITUHHUI fediuuT rio-
KO3M, i B yMoBax AediLmTy KUCHIO MOXYTb NOLIKOAKYBa-
TW KNITUHHI MembpaHu Ta po3’egHYBaTM OKUCIIOBAHHA i
dochoputoBaHHA Y MITOXOHAPIAX KNITUH. BUCOKi piBHI
HEXK Ta rntoKo3a HagatoTb CriibHUIA raibMiBHWUI BB
Ha BMKOPWUCTaHHA OAMH OAHOTO K AKepesa eHeprii: npu
poctynHocti HEMK y akocTi eHeprocybcTpartis, ix meTabo-
Nli3Mm 06YMOB/IIOE€ BUCOKUIA piBeHb aUeTUN-KOA y KniTuHax
MITOXOHAPIN, O NPU3BOAUTL A0 NOPYLUEHHA BUKOPUC-
TaHHSA IHOKO3U fK AxKepena eHeprii [7].

BucHoBKMW.

BXMBaHHA iXi 3 HAA/IMLLKY NOXKMBHWUX PEYOBUH MpU-
3BOAWTb A0 iHKpeTopHOI auchyHKuji M3. AHanis BmicTy
FOPMOHIB i cybCTpaTiB y cMpoBaTLi KPOBi NOKa3as, WO Y
BCiX LLypiB Ha $OHi aNiMeHTapHOro HaZ/ULLKY [/IFOKO3M
Ta KMPIB MAE MicLle BUCOKWUW piBEHb iHCYNiHY Yy MOEA-
HaHHI 3 TiNepKOPTUKOCTEPOHEMIEID, AKA CBIAYUTb MPO
BHYTPILUHbOKNITUHHUI AediunT roKo3M Ta 06yMOB/IOE
aKTMBaLjlo npouecis KaTabonismy. CBig4YEHHAM LbOTO €
NigBULLEHHA PIBHA MIOKO3M B CMBOPOTL KPOBI, Niasu-
weHHA pisHA HEXK Ta KT. BctaHOBNEHI rOPMOHANbHO-
cybCcTpaTHi B3aEMMHM BHACNIAOK nepeigaHHA Bigobpa-
atoTb rinepoyHKLito M3 Ta NoB’A3aHi 3 LM NOpyLUEHHSA
06MiHY peYyoBUH, WO € GaKTOPOM PU3UNKY PO3BUTKY PYHK-
LioHanbHMX po3nagis M3y wypis.

MepcneKTMBM NOJANbLUMX AOCNIAXKEHD.

Pe3ynbtaTn pocnigpKeHHA CBigyaTb MNpoO nepcrek-
TUBHICTb NOAA/NBLINX HAYKOBMX PO3POOOK Y LIbOMY Ha-
NPAMKY, OCKi/IbKM Ha CbOTOAHI LUe 3a/MLWaloTbCA HEBU-
BYEHMMM NUTAHHA WOAO0 3MiH [13 He TiNbKM y Wypis, a
1 y IX MOTOMCTBA, BUBYEHHI MOX/IMBOCTI 3aCTOCYBaHHSA
KOMMNEKCHMX NPOQINAKTUYHUX | TEpaneBTUYHUX 3aX0LiB,
CNPAMOBaHMUX Ha NOKPALLLEHHA eHAOKPUHHOI YacTuHm M3
Y pasi NopyLIeHHs TONepPaHTHOCTI A0 [HOKO3M YK PO3BU-
TKY LYKPOBOTO AiabeTy y TBAPWH.
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BIOXIMIYHI 3MIHW EHAOKPUHHOT YACTUHM NIALLYHKOBOI 3AN03U NPU AT NINEPKANOPINHOT AIETU B
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KosanbuoBsa M. B., KyuepsasueHko M. O., l'yniesa B. X., byra B. B., boiiko I. C., CntocapeHko 4. C., byTko B. B.

Pestome. [inepKanopiiHe xap4yyBaHHA LLypPiB HEFAaTUBHO BMN/IMBAE Ha QYHKLLIOHANbHWUI CTAH eHAOKPUHHOI YacTu-
HM NigLWwAyHKOBOT 3271031 Ta NPU3BOAMTL A0 AncHanaHcy NOKa3HUKIB N1a3muM KpoBi. 3a pesynbtaTamm bioximiuHo-
ro AOCNIAMKEeHHSA BCTAHOB/IEHO, WO Y LLYPiB OCHOBHOI rpynn peecTpyeTbCcs 36iNblUeHHA PiBHA [HOKO3M B CMPOBaTL
KpOBM, AKMUI cknagae 6,3+0,1mmonb/n, p<0,001, (KoHTponb 5,4+0,1 mmonb/n). CnocTepiraeTbca BUCOKUIA piBeHb
iHCcyniHy: ocHoBHa rpyna 23,8+1,1 mkO4/mn, p<0,001, KoHTponb 14,0+0,4 mkOA/mn. Tinepraikemia Ta rinepiHcy-
NiHeMiss OCHOBHOI rpynuM NOEAHYETHCA 3 riNePKOPTUKOCTEPOHEMIED, AKa cknagae 41,4+2,3 Hr/mna, p<0,001, B no-
PIBHAHHI i3 NOKa3HWKOM TBapWH rpynun KoHTpoato 30,4+0,8 Hr/mA. MNiaBuULLEHHA PiBHA KOPTUKOCTEPOHY CBIAYUTb
NPO BHYTPIWHbOKNITUHHUIA AediuMT rH0KO3M Ta 06YMOB/IIOE aKTUBALLI0 NPOLLECiB KaTaboniamy (NigBULLEHHS BMic-
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Ty FIIOKO3M B CMPOBATLi KPOBI, NiABULLEHHA PiBHA HeeTepudiKoBaHi KMUPHi KMcnoTu (ocHoBHa: 0,5+0,02 mmonb/n;
KOHTpoAb: 0,4+0,04) Ta KeToHOBMX Tin (0cHOBHa: 1,4+0,1 mmonb/n, p<0,001; KoHTposb: 0,7+0,03 mmonb/n).

TakMM YMHOM, NOpPYLUEHE Xap4yyBaHHA NPU3BOAMTb 4O rinepiHCyniHemii, Npu LbOMY PiBEHb FMiKemii 3anumLa-
€TbCA MiABULLEHMM, LLO BUMarae BMpobaeHHA e 6inbloi KiNbKOCTi iHCYyNiHY B-KAiTUHaMM NiALWAYHKOBOI 3a7103U.
MocTynoBO PO3BMBAETLCA XPOHIYHA KOMMEHCATOPHA FiMepiHCyNiHEMIA, IKa € BTOPMHHOK i Ma€ NPUCTOCyBaibHe
3HAYEeHHA ANA 3MEHLUEHHA PiBHA Mikemii. BiaCyTHICTb afeKBaTHOrO PiBHIO [IFOKO3WM BUKUAY iHCYAiHY NPU3BOANTb
[0 3pYLEHHA PiIBHOBArM MiK ropMoHamm B H6iK KOHTPIHCYNAPHUX GaKTOpPiB, CTUMY/IOKOYMX NiMOAI3, TiKOAI3 Ta Mto-
KOHeoreHes, 3 NoAanblMM PO3BUTKOM Finepraikemii. BUCOKMi piBeHb HeeTepudiKOBaHUX KUPHUX KUCNOT iHribye
rNiKoni3. Y KiHUEBOMY pPaxyHKy, Npyv meTabosismi KMPHUX KUCNOT YTBOPHOKOTLCA KETOHOBI Tina, AKi i BiabusaoTb
BHYTPILUHBOKNITUHHWUIN AediumT FHOKO3K, | B yMoBax AediluuTy KUCHIO MOXKYTb MOLWIKOAMXKYBATU KAITUHHI membpaHu
Ta po3’eQHYBaTU OKUCAIOBAHHA | GOCPOPUNIOBAHHA Y MITOXOHAPIAX KAITUH.

Bucoki piBHI HeeTepMdiKOBaHMX KUPHUX KMCAOT Ta [1IIOKO3a HaZAloTb CNiIbHUI raibMiBHUIA BMNMB Ha BUKO-
PUCTaHHA OAWMH OLHOTO fIK AKepena eHeprii: Npu JOCTYNHOCTI. BcTaHOB/IEHI rOPMOHaNbHO-CYH6CTPaTHI B3aEMUHMU
BHAC/iAOK NepeigaHHn BigobparKatoTb rinepdyHKLito NigWayHKOBOI 321031 Ta NOB’A3aHi 3 LM NOPYLIEHHS 0O6MiHY
PEeYoBUH, WO € GAKTOPOM PU3UKY PO3BUTKY GYHKLLIOHANbHUX PO31aAiB NiALWAYHKOBOI 331031 Y LWYypIB.

Knwouosi cnosa: rinepkanopiiiHa gieta, eHAOKPMHHA YacTMHa, NigLWAYHKOBA 331033, LWYPW, EKCNEPUMEHT.

BIOCHEMICAL CHANGES IN THE ENDOCRINE PART OF THE PANCREAS UNDER THE EFFECT OF A HYPERCALORIC
DIET IN THE EXPERIMENT

Kovaltsova M. V., Kucheriavchenko M. 0., Huliieva V. K., Buha V. V., Boiko I. S., Sliusarenko D. S., Butko V. V.

Abstract. Hypercaloric nutrition of rats negatively affects the functional state of the endocrine part of the pan-
creas and leads to an imbalance of blood plasma indicators. According to the results of the biochemical study, it
was established that the rats of the main group had an increase in the level of glucose in the blood serum, which is
6.3+0.1 mmol/l, p<0.001, (control 5.4+0.1 mmol/I). A high level of insulin was observed: the main group 23.8+1.1
uU/ml, p<0.001, control 14.0+0.4 pU/ml. Hyperglycemia and hyperinsulinemia of the main group is combined with
hypercorticosteronemia, which is 41.4+2.3 ng/ml, p<0.001, in comparison with the indicator of animals of the con-
trol group of 30.4+0.8 ng/ml. An increase in the level of corticosterone indicates an intracellular deficit of glucose
and causes the activation of catabolism processes (increase in the content of glucose in the blood serum, increase in
the level of non-esterified fatty acids (main: 0.520.02 mmol/I; control: 0.4£0.04) and ketone bodies (main: 1.4+0.1
mmol/I, p<0.001; control: 0.7+0.03 mmol/I).

Thus, impaired nutrition leads to hyperinsulinemia, while the level of glycemia remains elevated, requiring the
production of even more insulin by the pancreatic B-cells. Chronic compensatory hyperinsulinemia gradually devel-
ops, which is secondary and has an adaptive value in reducing glycemia. The lack of adequate glucose levels of in-
sulin release leads to a shift in the balance between hormones towards counterinsular factors, stimulating lipolysis,
glycolysis and gluconeogenesis, with the subsequent development of hyperglycemia. A high level of non-esterified
fatty acids inhibits glycolysis. Ultimately, during the metabolism of fatty acids, ketone bodies are formed, which
reflect the intracellular glucose deficit, and in conditions of oxygen deficiency can damage cell membranes and to
separate oxidation and phosphorylation in cell mitochondria.

High levels of nonesterified fatty acids and glucose exert a joint inhibitory effect on the use of each other as an
energy source: when available. The established hormonal-substrate relations due to overeating reflect the hyper-
function of the pancreas and related metabolic disorders, which is a risk factor for the development of functional
disorders of the pancreas in rats.

Key words: hypercaloric diet, endocrine part, pancreas, rats, experiment.
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