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It is well known that endocrine pathology is a leading disease in the morbidity structure of the Ukrainian population. It
is important to study the metabolic effects of hormones of the structural components of the hypothalamic-pituitary-gonadal axis
on other peripheral endocrine glands and body organs. Modern research on testosterone proves its effect on the biochemical
processes of nervous tissue, liver, organs of the male and female reproductive systems, and others. The paper describes the main
morphological changes of corticosterocytes in the adrenal cortex area and endocrinocytes of the adrenal medulla of white rats
during the correction of central deprivation of testosterone synthesis during 1 month of the experiment. It was found that the
inhibition of testosterone synthesis caused reactive changes in both - corticosterocytes and chromaffin cells, manifested at the
microscopic level by the variability of morphometric parameters.
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MOP®OJIOI'TYHI 3MIHA KOPTUKOCTEPOLIUTIB TA XPOMA®IHOIUTIB
HA 1-U MICALlb XIMIYHOI KACTPALII 3A YMOB KOPEKIII KBEPHETHUHOM
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Binomo, mo eHIOKpHHHA MATOJOTisA IOCiae MPOBIOHE MICIE y CTPYKTypl 3aXBOPIOBAHOCTI HAceNICHHS YKpaiHH.
AKXTyalIbHUM € JOCTIPKCHHS METa00IIYHOTO BIUIUBY TOPMOHIB CTPYKTYPHHX KOMITIOHEHTIB TilOTanamo-TinodizapHO-TOHaIHOI Bici
Ha iHII1 TepudeprdHi eHIOKPUHHI 387103 Ta opraHu Tina. CydacHi JOCIIHKEHHS, [0 BUBYAIOTH TECTOCTEPOH, JOBOASATH HOTO BILTUB
Ha 610XiMiYHI IIPOLIeCH HEPBOBOT TKAHWHH, IIEYIHKH, OPTaH! YOJIOBIYOI 1 )KIHOWOT CTaTEeBUX CUCTEM Ta iHIII. Y poOOTi OIMCcaHi OCHOBHI
MOP(OJIOTiYHI 3MIHM KOPTUKOCTEPOLUTIB 30H KipKOBOT pEYOBHHH Ta SHIOKPUHOLHUTIB MO3KOBOI PEYOBHHH HATHUPKOBHUX 37103 OLITHX
IIypiB IiJ] 9ac KOPEKIil IEeHTPaIbHOI AENPHBALl CHHTE3y TECTOCTEPOHY Ha | MicsIlb eKCIIepUMEHTY. BeTaHoBIIEHO, 110 IpUTHIYEHHS
CHHTE3y TECTOCTEPOHY BHMKIMKAJIO PEaKTHBHI 3MIHM KOPTHKOCTEpPOIMTIB KIPKOBOI PEYOBHHHM Ta ESHIOKPUHOLWTIB MO3KOBOL
PEUYOBHHH, IO HA MIKPOCKOIIIYHOMY PiBHI BHSBIISUIOCEH BapiaOeNbHICTIO MOP(OMETPUYHIX MOKA3HUKIB.

KirouoBi ciioBa: XiMiduHa KacTpais, KOPTUKOCTEPOLUTH, XpoMadiHOIUTH, HAAHUPKOBA 321032, KOPEKIIis.
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The study is a fragment of the research project “Experimental and morphological study of the effect of cryopreserved
preparations of cord blood and embryofetoplacental complex (EFPC), diphereline, ethanol and 1 % methacrylic acid ether on the
morphological and functional state of a number of internal organs”, state registration No. 0119U102925.

The metabolic relationship between corticosteroids and androgens synthesised by the adrenal
cortex, the feedback of the hypothalamus-pituitary-gonadal axis and their modulation caused by the
biochemical environment, gender, age and health status remain relevant topics of research [5, 7]. It has
been proven that age-related hypogonadism is one of the key causes of biologically planned early ageing
of men and the rapid onset of functional disorders in women [5, 10].

The use of testosterone and its regulators, such as gonadotropin-releasing hormone, is of significant
clinical importance and is used by scientists and physicians to develop and improve methods of treating
diseases of the endocrine glands, reproductive system and other organs and tissues of the human body
[6, 9, 14].

With the development of new technologies, the molecular and pathophysiological mechanisms of
oxidative stress and the impact of thyroid hormone imbalance, renin-angiotensin system and other
endocrine pathology on the structure of the adrenal glands are being studied in depth [1, 3, 11]. Alternative
ways of exposure to dihydrotestosterone, which is formed from testosterone in the skin and genitals and is
the cause of hyperandrogenic disorders, such as congenital adrenal hyperplasia and polycystic ovary
syndrome, are being widely studied. Deficiency of steroid 21-hydroxylase, oxidoreductase P450 and other
enzymes have been shown to be a genetic component of the aetiology of these diseases [2, 8]. Thus,
studying morphological changes in the adrenal glands against the background of oxidative stress caused by
testosterone deficiency is promising.

The study of the impact of central testosterone deprivation on not only zona reticularis (ZR) but
also zona glomerulosa (ZG) and zona fasciculata (ZF) of the adrenal cortex and adrenal medulla cells
(AMC) remains relevant since corticosterocytes synthesise both cortisol and substances that are precursors
of cortisol and testosterone. The adrenal medulla (AM) produces hormones that are responsible for the
implementation of stress reactions [13].
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Modelling of the pathological condition during the study was carried out by administering
triptorelin acetate, a synthetic analogue of gonadotropin-releasing hormone used in the treatment of tumour
diseases of the male and female reproductive systems. The main pharmacological effect during long-term
use is the development of chemical castration due to a decrease in the production of luteinizing (LH) and
follicle-stimulating hormones [4, 12, 15].

Correction of changes that occurred in the tissues of the studied organs as a result of the experiment
was carried out by applying the active substance quercetin. It has been proven that it has an antioxidant
effect and can be used for the purpose of pathogenic therapy and prevention of changes in the body caused
by a decrease in testosterone levels [11, 12, 15].

Thus, our study is aimed at identifying the relationship between central testosterone deprivation
and correlated reactive changes in corticosterocytes adrenal cortex zones (AC) and endocrinocytes of the
adrenal medulla (AM). Particular attention should be paid to the corrective antioxidant effect of quercetin.

The purpose of the study was to investigate the morphological changes of corticosterocytes in the
adrenal cortex zones and the adrenal medulla endocrine cells of white rats during the correction of central
testosterone deprivation after the first month of the experiment.

Materials and methods. Adrenal glands of 25 male white rats were studied and divided into three
groups: group 1 consisted of 5 intact rats, group 2 consisted of 10 rats that were subcutaneously injected
with triptorelin acetate at a dose of 0.3 mg of active substance per kg body weight, and group 3 consisted
of 10 rats that were injected with triptorelin acetate and also received quercetin at a dose of 100 mg per kg
body weight three times a week for a month. The control group was injected with a 0.9 % sodium chloride
solution. The collection of the investigated material was carried out at the end of the first month of the
experiment [4, 12, 13].

During the animal experiments, the national regulations “General ethical principles of experiments
on animals” (Ukraine, 2001), which were coordinated with the requirements of the “European Convention
for the Protection of Vertebrate Animals used for Experimental and Other Scientific Purposes” (Strasbourg,
1985), the Law of Ukraine No. 3447-1V dated 21.02.2006 “On the Protection of Animals from Cruelty”,
and the Helsinki Declaration on the humane treatment of animals were followed.

The histological method was used to study the morphological features of corticosterocytes in the
zona reticularis (CZR), zona glomerulosa (CZG) and zona fasciculata (CZF) of the adrenal cortex and
chromaffin cells (CC) of the adrenal medulla.

Measurements and calculations were made of the average size and nucleus volume (NV) of
corticosterocytes in all adrenal cortex zones (AC), the average size and nucleus volume of CC, and the
density of AC cords was determined by counting the number of ZG, ZF and ZR corticosterocytes, while
the density of medulla cords was determined by counting the number of CC. The average space of the
investigated areas was 36422.511+2082.09 um?. After preliminary photographing of the sections at high
magnification, measurements were made using the computer program AimlmageExaminer.

Statistical method — to determine the objectivity and reliability of the results obtained, the
morphometric analysis was carried out in accordance with generally accepted statistical methods using
Microsoft Office Excel 2007.

Results of the study and their discussion. On histological preparations of intact rat adrenal
glands, the gland's structure does not differ from normal. The adrenal gland is surrounded by a connective
tissue capsule and consists of cortical and medullary substances. Zona glomerulosa is formed by small
corticosterocytes with basophilic cytoplasm and rounded nuclei, with an average size (AS) of 13.78+0.341
um and a mean nucleus volume (NV) of 336.23+1.05 um?. Dark and light spongy corticosterocytes of the
zona fasciculata form straight cords. Light cells have vacuolated cytoplasm, while dark cells have
basophilic cytoplasm. The AS of CZF is 19.93+0.631 pum, and the NV is 427.37+1.07 pm®.

The cells of the zona reticularis have smaller sizes compared to spongy corticosterocytes, with an
average size of 13.63+0.472 um and a NV of 174.57+1.27 um®. The cells form cords that go in different
directions and anastomose with each other. The medullary substance has an average size of CC
18.4240.497 um and a nucleus volume of CC 420.82+1.52 pum?,

During morphometric study AC and AM the small and large diameters of the nuclei of endocrine
cells and the number of cells in the studied areas with an average area of 36422.511+£2082.09 um? were
determined. By counting the number of cells in areas of a given size, we determined the density of the
cortical and medullary zones, i.e., the preference of the cellular component over the stromal component or
vice versa. The small and large diameters were measured to calculate the nucleus volume of the cells. The
nucleus volume of the zona glomerulosa, zona fasciculata, zona reticularis, and chromaffin cells nucleus
volume (NVCC) were calculated using the formula for the volume of an ellipsoid: V = /6 xDed?, where
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V is the volume of the nucleus, d is the length of the minor axis of the nucleus, and D is the length of the
major axis of the nucleus.

Changes in the values of average size of the zona glomerulosa, zona fasciculata, zona reticularis
corticosterocytes and the nucleus volume of the ZG, ZR, ZF are reflected in Table 1.

Table 1
Change in ASCZG, ASCZF and ASCZR, and mean values of NVCZG, NVCZF, NVCZR of the adrenal
gland against the background of central testosterone deprivation

Groups and study periods
Investigated Group 1 (Intact rats) Group 2 Group 3
morphological indices (Injection of triptorelin acetate, (Injection of triptorelin acetate +
sample collection at the end of 1 quercetin, sample collection at
month) the end of 1 month)
ASCZG (um) 13.78+0.341 19.82+1.28* 25.12+3.03%x
NVCZG (umd) 336.23+1.05 529.87+1.09* 723.36+0.503*x
ASCZF (um) 19.93+0.631 21.86+1.60* 28.43+4.29%x
NVCZF (um?®) 427.37+1.07 554.94+0.197* 620.74+0.654*x
ASCZR (um) 13.63+0.472 17.29+0.432* 22.7243.12*x
NVCZR (umd) 174.57+1.27 136.75+1.14* 583.97+0.268*x

Notes: * p<0.05 compared to the intact group; x p<0.05 compared to the previous observation term.

In group 2, a significant and reliable increase in the average size of corticosterocytes and an
increase and decrease in the nucleus volume were observed in the adrenal cortex compared to the intact
group after 1 month of the experiment. The average size of ZG corticosterocytes increased by 44 %, and
their nucleus volume increased by 58 %. The average size of ZF corticosterocytes increased by 9%, while
their nucleus volume increased by 28 %. The average size of ZR corticosterocytes increased by 27 %, while
their nucleus volume decreased by 22 %.

Thus, a significant and reliable increase in the average size of ZG and ZR corticosterocytes,
accumulation of lipid inclusions in their cytoplasm, which gave them the appearance of ZF
corticosterocytes, the absence of signs of cellular atypia, and the appearance of corticosterocytes with large
lipid vacuoles pushing the nucleus to the periphery (“ring-shaped cells”) indicated the phenomenon of fatty
degeneration and proved significant reactive changes in the zona glomerulosa and zona reticularis of the
adrenal cortex after the administration of triptorelin acetate. [13] (fig. 1).

In the third group, after 1 month of correction of central testosterone deprivation by quercetin
administration, a significant and reliable increase in average size of corticosterocytes and nucleus volume
was observed compared to intact and second groups. Average size of CZG increased by 27 %, and nucleus
volume increased by 36 % compared to the second group. Average size of CZF increased by 31%, and
nucleus volume increased by 12 % compared to the second group. It should be noted that in the third
experimental group, changes in CZF were more pronounced than in the second group. Average size of CZR
increased by 35 %, and nucleus volume increased four times compared to the second group. The restoration
of cytoplasmic basophilia and the absence of vacuolization in CZG and CZF indicate the activation of
protein-synthesizing activity of cells (fig. 2).

Fig. 1. Reactive changes of CZG after 1 month of central Fig. 2. Reactive changes in the CZG and CZF after 1 month
testosterone deprivation. 1 — lipid inclusions in the cytoplasm of central testosterone deprivation correction, 1 — zona
of corticosterocytes, 2 — “ring-shaped cells”. Staining: glomerulosa, 2 — zona fasciculata. Staining: hematoxylin-eosin.
hematoxylin-eosin. Magnification: x400. Magnification: x400.
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Fig. 3. Reactive changes of CC after 1 month of correction of
central testosterone deprivation, 1 —adrenal medulla, 2 — chromaffin
cells of the adrenal medulla, 3 — zona reticularis, 4 — blood

capillaries. Staining: hematoxylin-eosin. Magnification: x400.

During the AM study in group 2, a
significant increase in the average size of CC —
23.02+3.64 um and a non-significant increase in
the nucleus volume of CC — 461.71£3.09 um?
were detected compared to the intact group. In
group 3, the average size of CC was 32.94+5.12
pum and the nucleus volume of CC was
978.43+1.03 um®.

Thus, the average size of CC increased by
43 % and the nucleus volume of CC increased by
112 % in group 3 compared to group 2. These
changes indicate a significant reactivity of the CC
during correction (fig. 3).

The average density values of the AC and
AM zones according to the study terms are
presented in Table 2.

Table 2

The indicators of the average density values of the zona glomerulosa (DZG), zona fasciculata (DZF),
zona reticularis (DZR) and adrenal medulla (DAM)

The Groups and study terms
investigated 1st group 2nd group 3rd group
morphological (intact (administration of triptorelin acetate, (administration of triptorelin acetate + quercetin,

indices rats) material collection at the end of 1 month) material collection at the end of 1 month)
DzZG 57.7+£7.19 47.35+4.08* 66.42+7.30%x

DZF 33.943.55 45.33+£2.81%* 69.93+£6.23%x

DZR 47.2+4.49 48.76+2.63 77.53+£5.59%x

DAM 14.7+2.89 33.8+£5.93* 44.4644.37%x

Notes: * p<0.05 compared to the intact group; X p<0.05 compared to the previous observation period.

If we compare the density indicators of the adrenal cortex zones 1 month after the administration
of triptorelin acetate (experimental group 2) with the indicators of the intact group, it can be seen that there
was a decrease in the density of the zona glomerulosa (DZG) by 18 %, and an increase in the density of the
zona fasciculata (DZF) by 34 %. The density of the zona reticularis (DZR) increased by only 3 %, which
is not significant. When comparing the indicators of experimental group 3 (correction of central
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(group 3) (fig. 4).

By conducting morphological and morphometric studies of the indicators of the average size and
nucleus volume of the CZG, CZF, CZR, CC of the AM, and the density of the adrenal cortex zones and the
adrenal medulla, visualising the results in the form of tables and diagrams, the main features of reactive
changes in the adrenal glands against the background of central testosterone deprivation and its correction
within 1 month can be identified. It is possible to demonstrate the interrelation of the processes that occur
in the male reproductive system not only with the reactivity of the adrenal cortex but also with
morphometric changes in the adrenal medulla.
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Therefore, the unreliable changes in the density of ZG, ZR, and AM and the significant change in
cell size prove the reactivity of the changes in these zones due to the stromal and cellular components
during testosterone deprivation after 1 month of the experiment (group 2). Morphological changes in the
CZG and CZR were reflected in the accumulation of lipid inclusions in the cytoplasm and the appearance
of “ring-shaped cells". The changes were interpreted by us as the primary reaction of the CZG and CZR to
the introduction of triptorelin acetate.

The reliable increase in density, average size and nucleus volume of corticosterocytes in the AC
and CC of the AM in the 3rd group (administration of quercetin against testosterone deprivation), the
restoration of basophilic cytoplasm and the absence of vacuolization in the CZG and CZR indicate the
activation of protein-synthetic activity of cells and positive reactive changes in the AC and AM due to the
cellular component under the influence of quercetin.

By analyzing scientific papers related to the topic of our study, we found that the data in this article
describe pathophysiological reactions and biochemical processes of oxidative stress [11, 15] in the adrenal
glands on the background of thyroid hormone imbalance [3], type 2 diabetes [1], and the administration of
other chemical substances [12]. Our study of changes in the adrenal glands caused by oxidative stress
induced by testosterone deficiency aims to investigate the morphological features and morphometric
indicators of corticosterocytes in the AC and CC of the AM.

1. Short-term effect of intramuscular administration of triptorelin acetate leads to reactive changes
in the structure of cortisterocytes of zona glomerulosa and zona reticularis of the adrenal cortex and the
adrenal medulla of rats.

2. Significant positive effect of quercetin was confirmed by a reliable increase in the average size,
nucleus volume, number of cortisterocytes and chromaffin cells of adrenal medulla during the correction
of chemical castration after 1 month of the experiment.

3. The direct correlation between changes in the cells of the zona glomerulosa and zona reticularis
of the adrenal cortex and adrenal medulla of white rats glands during chemical castration and its correction,
which we have discovered, indicates the involvement of not only hypothalamic-pituitary-dependent
endocrine organs but also the organs of the sympathetic-adrenal system in the process.

Prospects of further research. A histochemical study of the adrenal cortex and adrenal medulla zones is planned to
biochemically prove the effect of testosterone on metabolic processes of the adrenal cortex and medulla.

1. Kalynska L, Kovzun O. Vplyv dapahliflozynu na aktyvnist anhiotenzyn-peretvoriuyuchoho fermentu v strukturakh hipotalamo-
hipofizarno-adrenokortykalnoyi systemy ta funktsiyu kory nadnyrkovykh zaloz u shchuriv iz tsukrovym diabetom 2-ho typu.
Endocrinology. 2021; 26(4) :357-65. doi:10.31793/1680-1466.2021.26-4.357. [in Ukrainian]

2. Lukashenia OS. Uchast systemy heneratsiyi oksydu azotu, proteinkinaznykh system ta yadernykh transkryptsiynykh faktoriv v
rehuliatsiyi funktsiyi kory nadnyrkovykh zaloz [dysertatsiya]. Kyiv: Instytut endokrynolohiyi ta obminu rechovyn im.
V. P. Komisarenka Natsionalnoyi akademiyi medychnykh nauk Ukrainy; 2018. 139 s. [in Ukrainian]

3. Lutsyk SA, Strus Chl, Yashchenko AM. Lektynova histokhimiya ta morfometrychna kharakterystyka nadnyrkovykh zaloz
potomstva shchuriv, shcho rozvyvalosia za umov dysbalansu tyroidnykh hormoniv materynskoho orhanizmu. Morphologia. 2018;
12(2) :30-39. doi: 10.26641/1997-9665.2018.2.30-39. [in Ukrainian]

4. Stetsuk YeV, Akimov Ole, Vilkhova OV, Yelinska AM, Mishchenko AV. Skotarenko TA. Koreliatsiyni spivvidnoshennia
ekspresiyi retseptora CD68 ta aktyvnosti markernykh fermentiv poliaryzatsiyi makrofahiv v simianykakh shchuriv pry tryvaliy
blokadi syntezu liuteinizuyuchoho hormonu tryptorelinom. Aktualni problemy suchasnoyi medytsyny. 2021; 21(4(76) :153-7.
[in Ukrainian]

5. Alemany M. The roles of androgens in humans: Biology, metabolic regulation and health. International Journal of Molecular
Sciences. 2022; 23(19). doi:10.3390/ijms231911952.

6. Bordanaba-Florit G, Liempd SV, Cabrera D, Royo F, Falcon-Pérez JM. Simultaneous quantification of steroid hormones using
hrLC-MS in endocrine tissues of male rats and human samples. Metabolites. 2022; 12(8). doi:10.3390/metab012080714.

7. Gehrand AL, Phillips J, Malott K, Raff H. Corticosterone, adrenal, and the pituitary-gonadal axis in neonatal rats: Effect of
maternal separation and hypoxia. Endocrinology (United States). 2021; 161(7) :1-14. doi:10.1210/ENDOCR/BQAA085.

8. Lee, H. G., & Kim, C. J. Classic and backdoor pathways of androgen biosynthesis in human sexual development. Annals of
Pediatric Endocrinology and Metabolism. 2022; 27(2) :83-89. doi:10.6065/apem.2244124.062.

9. Newton CL, Riekert C, Millar RP. Gonadotropin-releasing hormone analog therapeutics. Minerva Ginecol. 2018; 70(5) :497—
515. doi: 10.23736/S0026-4784.18.04316-2.

10. Polat S, Caner A. Transgenerational impact of topical steroid application on superoxide dismutase activities of hypothalamus-
pituitary-adrenal axis in rats. Canadian Journal of Physiology and Pharmacology. 2022; 100(5) :386-92. d0i:10.1139/cjpp-2021-
0493.

11. Polyvyana OA, Shepitko VI, Stetsuk YeV, Akimov OYe, Yakushko OS, Voloshyna OV. Morphological changes and oxidative
homeostasis in the liver tissues during long central deprivation of luteinizing hormone synthesis by triptorelin. The Medical and
Ecological Problems. 2021; 25(5-6) :39-42. doi:10.31718/mep.2021.25.5-6.10.

228



ISSN 2079-8334. Ceim meouyunu ma 6ionozii. 2023. No 1 (83)

12. Rud MV, Shepitko VI, Stetsuk YeV, Akimov OYe. Morphological changes in rat liver structure during central deprivation of
lutheinizing hormone synthesis at 365th day of experiment. Visnyk problem biolohiyi i medytsyny. 2022; 2(2(165) :151-5.
Doi 10.29254/2077-4214-2022-2-2-165-151-155.

13. Skotarenko TA, Shepitko VI, Stetsuk YeV, Boruta NV. Changes in corticosterocytes of the zona reticularis and chromaffin
cells of the adrenal gland in rats during the inhibition testosterone synthesis. World of Medicine and Biology. 2022; 4(82) :241-
245. doi 10.26724/2079-8334-2022-4-82-241-245.

14. Tzoupis H, Nteli A, Androutsou ME, Tselios T. Gonadotropin-Releasing Hormone and GnRH Receptor: Structure, Function
and Drug Development. Curr Med Chem. 2020; 27(36) :6136-58. doi: 10.2174/0929867326666190712165444.

15. Voroshilova TA, Shepitko VI, Stetsuk YeV. Changes in nitric oxide production and development of oxidative stress in rats
heart during prolonged triptorelin-induced central deprivation of luteinizing hormone synthesis. World of Medicine and Biology.
2022; 1(79) :179-183. doi 10.26724/2079-8334-2022-1-79-179-183.

Crarrs Hagidinoma 15.03.2022 p.

DOI 10.26724/2079-8334-2023-1-83-229-232
UDC 616.316-06:616.833-02:616.379.-008.64]-091/-092.9

PATHOMORPHOLOGICAL CHANGES IN SALIVARY GLANDS OF RATS UNDER
THE CONDITION OF DIABETIC NEUROPATHY AND CORRECTION
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The purpose of the study was to evaluate the effect of diabetic polyneuropathy on the development of pathological
changes in the salivary glands of rats, as well as the feasibility of their correction by the drug Cocarnit. Immature white nonlinear
rats of both sexes were simulated with streptozocin-induced diabetic neuropathy, which was confirmed by the Randall-Selitto
tensoalgometric method. For correction, Cocarnit 1 mg/kg was administered intramuscularly for 9 days. The subjects were the
submandibular salivary glands of rats. It was found that streptozocin-induced diabetic neuropathy leads to changes in the
parenchymatous components in the lobules of submandibular salivary glands of rats, which was manifested by dystrophic and
destructive changes in the epithelial cells of the terminal sections and ducts and blood perfusion in the hemomicrocirculatory
vessels. Administration of Cocarnit reduces manifestations of periacinaric edema and improves trophism of epitheliocytes.
Restoration of blood flow contributes to the normalization of secretory function of the glandular apparatus of submandibular
salivary glands in rats.

Key words: diabetic peripheral neuropathy, streptozocin, salivary glands, Cocarnit, nicotinamide, cobalamin, thiamine
diphosphate.
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MNATOMOP®OJIOI'TYHI 3MIHU Y CJIMHHUX 3AJIO3AX LIYPIB
3A YMOB JIABETUYHOI HEMPOITATII TA KOPEKIIII

P B B R R

Meroro poOoTH OyJ10 BUBUUTH BIUTUB Aia0ETHYHOI MOJiHEHponaTii Ha pO3BUTOK MATOJIOTIYHUX 3MIiH B CIMHHHX 3aJ103aX
OIypiB, @ TAaKOXK JOUUIBHICTH IXHBOI Kopekmii mpenaparom Kokaphit. CTaTeBo3pinuM OiTMM HETIHIHHIM OIypaM MOJETIOBAIN
CTPENTO30LHH-1HyKOBaHy AiaGeTHYHY HEHpOMAaTiio, PO3BUTOK SKOI MiATBEP/UKYBaAM TeH30aIroMeTpuyHuM MetoaoM Randall-
Selitto. st kopekuiii BusiBieHux 3Mmin mypam BBoawtu KokapHit. O6’€kTaMu JOCTIIKeHHs OyIH MMiAHWKHBOIIETEIHI CIIMHH]
3aJ031 MIypiB. BUsBIEHO, M0 CTPENTO30IMH-IHIYKOBaHA Aia0eTHYHA HEHpOMaTis MPHU3BOIAWTH IO 3MIiH MapeHXIMaTO3HHUX
KOMITOHEHTIB y 4aCTOYKAX MiTHWKHBOIIEICTTHUX CIMHHUX 3aJI03 IIypiB, IO MPOSBISUIOCH AUCTPO(IYHUMH 1 AECTPYKTHBHUMHU
3MiHAMH eMITETIONHTIB KiHIIEBUX BIAIUIIB 1 MPOTOK Ta nepdys3ii KpoBi y CyIUHAX TeMOMIKPOLIUPKYISATOPHOTO pycia. BeeneHHs
KoxkapHiTy 3MeHIITye MPOSBH MepHAIMHAPHOTO HAOPAKY 1 MOdinmrye TpoQiKy emiTemionuTiB. BiTHOBIEHHS KPOBOTOKY CIPHUSE
HOpMaJTi3allii ceKpeTopHOi QYHKIIT 3aJI03UCTOr0 anapaTy MiJHUKHBOIIESICTTHUX CIMHHUX 3aJ103 MY PiB.

KniouoBsi cioBa: niabetnyna neprdepruvHa NOTiHEHPOIIATis, CTPENTO30IMH, CIIMHHI 3271031, KOKapHIT, HIKOTHHAMI,
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The study is a fragment of the research project “Features of the development of pathological changes in the organs of
the digestive system under different conditions and the development of methods of their correction”, state registration No.
0120U100502.

Diabetes mellitus is one of the top three diseases most often leading to disability and death.
According to recent estimates by the International Diabetes Federation, 537 million adults live with
diabetes, about 90 % of whom have type 2 diabetes. [6] Currently, there are 1 million 134 thousand
registered diabetics in Ukraine. Diabetic peripheral polyneuropathy is the most common complication of
diabetes, with high morbidity and reduced quality of life [4, 5, 7] impaired performance in a large number
of patients and its development in 50 % of patients with both types of diabetes.

The pathogenesis of diabetic neuropathy is multifactorial and involves multiple interrelated
mechanisms. Experimental evidence suggests that hyperglycemia, glucotoxicity and insulin deficiency act
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