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Ileab uccaedosanuss — 3ydnTbh 0COOEHHOCTH HEHPOTYMOpPAJIbHOM PEryJISIIMU YIJIEBOAHOTO OOMEHAa IpH
SKCTIEPMMEHTAIBHOM caxapHoM nunabere. Co3maHa MOeNb caxapHOTo nuabera IyTeM BBeIeHUsI B OpTaHU3M
*kuBOTHBIX 0,1 % pacTBOpa agpeHalMHa T'MOPOXIopuaa. buoxumuyeckue MmokasaTean YIJIEBOJHOIrO oOMeHa
(xoptr3oa, C-menTya W IIIOKO3a) mM3ydeHHl y 17 xkmBoTHBIX Ha 0, 15, 21, 30, 45 cyrku. B atu Xe cyT-
KM OBLTM M3y4eHBI MOPGhOGMYHKIMOHAIBHBIE M3MEHEHUs, c(hOPMHUPOBABIINECS B ITOMXKEIYIOYHON XKeese
u Nodi lymphatici pancreaticoduodenales. Ilpu ctpecce HabIomaeTcss IPUPOCT KopTuszoia u C-mentuaa
W CHIDKEHME KOHIICHTPAlLIMU TJIIOKO3bl B KpoBU. IIpm mucTpecce ceKpelrsi KOPTHU30Ja CHUXKAETCS, a BBIpa-
0OTKa C-TIENTHUIA U KOHIICHTPAIUS TII0KO3bl B KPOBHM MOBHIIAIOTCS. B nmMdaTndecknx y3imoB chopMUpPO-
BaJINCh (PYHKIIMOHATbHBIE N3MEHEHUSI, TIPUBEAIINE K HAPYIICHWIO KJICTOYHOTO W TYMOPAJIbHOTO MMMYHHUTETA
B opraHusme. Jaxarouenue. IlpuunHa caxapHoro nuabera — cOoil B paboTe CaMOPETryJIUpYIOIINXCS MeXa-
HU3MOB YIJIEBOIHOIO 0OMEHa, K KOTOPOMY IIPMBOIMT AU3PETY/ISILIMOHHAS MATOJOIMSI BEreTaTUBHOMI HEPBHOI
CHCTEMBI, IIPOSIBIISIONIASICS aHTAaTOHM3MOM MEXKIy aIpeHaJTUMHOM U KOPTH30JI0M, MHCYJIMHOM M KOPTHU30JIOM.

KiroueBble CJIOBA: TUIOTAJIAMYC; CTPeCC; TUCTPECC; caXapHBIM IUadeT; BereTaTUBHAS U IUM@aTrmIecKast
CHUCTEMHEL.

The aim of the research was studying the features of neurohumoral regulation of carbohydrate metabo-
lism in experimental diabetes mellitus. A model of diabetes mellitus was created by introducing 0.1% solution
of epinephrine hydrochloride into animals. Biochemical parameters of carbohydrate metabolism (cortisol,
C-peptide and glucose) were studied in 17 animals on day 0, 15, 21, 30, 45. On the same day morphofunc-
tional changes formed in the pancreas and Nodi lymphatici pancreaticoduodenales were studied. With stress,
there is an increase in cortisol and C-peptide and a decrease in the concentration of glucose in the blood.
In distress cortisol secretion is reduced, and the production of C-peptide and glucose concentration in the
blood increases. In the lymph nodes formed functional changes that led to a violation of cellular and hu-
moral immunity in the body. Conclusion. The cause of diabetes is a failure in the work of self-regulating
mechanisms of carbohydrate metabolism, which leads to dysregulation pathology of the autonomic nervous
system, manifested by antagonism between adrenaline and cortisol, insulin and cortisol.
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BBenenue. l'urnoraiamyc, SIBISSICb LIEHTPOM
BEreTaTUBHOM HEPBHOW CUCTEMBbI, OOHOBPEMEHHO
(GYHKIMOHUPYET KaK SHIOKPUHHBINA OpraH, BhIAc-
J151s1 HeliporopMoHbl. IIpu aTOM BereraTuBHAsI CU-
cTeMa Ha IIOCTYIIAIoIIMe pa3apaxkKeHUs pearupyer
MTHOBEHHO, a 3HIOKPMHHAasl CHUCTeMa — CITyCTS
Kakoe-To BpeMs [1]. B ocHOBe MeXxaHU3MOB, pery-
JIMPYIOIIMX TOPMOHAJIbHYIO aKTUBHOCTh Ha II€pHU-
depuun, JEXUT TIPUHLUI OTpULIATEIbHOI 0OOpart-
HoM cBsa3u. Cekpeluio MHCyInHa OeTa-KJIeTKaMU
obecrieunBaeT MapaBeHTPUKYJIO-BaryCHbIii MyTh,
aKTUBHOCTh KOTOPOI'O 3aBUCHUT OT KOJWYECTBA,
LUPKYJIMPYIOIIETO B KpOoBU Koptu3oja. Ilpu He-
JIOCTaTOYHON CEeKpeLMM KOPTU30Jia HaANO4YeuyHU-
KaMHM MapaBEeHTPUKYJISIDHOE SIPO TUIOTalaMyca
MOBBIIIAET CEKPEeLMI0 KOPTUKOJIUOEeprHa, KOTO-

poeiii ctumynupyet cekpeuuto AKTI, m cekpe-
1Sl KOPTU30Ja B HAAINOYEUYHMKAX ITOBBIIIAETCS.
OIHOBPEMEHHO KOPTUKOJUOEPUH Yepe3 CUHaIl-
TUYECKME KOHTAKThl aKTUBUpYeT n. dorsalis vagus
M B COCTaBe N. vagus JOCTUTAET MaHKpeaTHUUYeCKUX
OCTPOBKOB, TIOBBIIIAsl CeKpeluto uHcyauHa. [lpu
U30BITOUYHOM KOJMYECTBE KOPTM30Ja, LIMPKYJIU-
pYIOIIIETO B KPOBU, CEKpelrsl KOPTUKOJIMOEepUHa
CHUXAETCS, YTO TPUBOIUT K YTHETEHUIO (DYHK-
LMOHAJIbHOW aKTMBHOCTU IlapaBeHTPUKYJIO-Ba-
TYCHOTO MYTU, YMEHBIIEHUIO CEKPELIMU WHCYJIU-
Ha, AKTI u xoptuzona HagnmoyeyHukamu [2,3].
K npuurHaM MosBJIEHUS Y JTIIOAEW caxapHOTo qJua-
0eTa OTHOCSIT OCTPBI MM XPOHUYECKHMI CTpecc,
MEPEHEeCeHHYI0 B TIepBble TOAbl XXW3HU TepUuHa-
TAJIbHYIO 3HUEedaNToNnaruo, @uinyeckue Tpas-
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Mbl, ayTOUMMYHHbIE U COCYIMCTBIE HApYyIIECHUS,
OXUpeHue, OakTepualibHble Y BUPYCHbIe MHDEK-
LI, HACJIEACTBEHHYIO NPEIPACIIONOXEHHOCTD [4].
Oco0y10 (PyHKIIMOHAIBHYIO HAarpy3Ky IIO0 CoOXpa-
HEHHUIO ToMeocTa3a B OpraHu3Me OepeT Ha celds
nmuMdaTrdeckasi CHCTeMa, KOTOpast BBITIOJHSIET
JIPEHaXHYI0, NeTOKCUKALIMOHHYIO, TPAaHCIIOPTHYIO,
MHTETrpallMOHHYI0 1 UMMYHHYIO GYHKIIMU, oOecre-
YMBasl CaHAIMIO TKAHEBOM U MEXKJICTOYHOM XKW/~
KOCTe M ToAAepxXuBasi BOOHBIM romeoctas [5].

IHens uccieaoBaHusi — HU3YYUTb OCOOEHHO-
CTU HEWpOryMOpajbHON PETrYJISLUMU YIIEBOIHOTO
oOMeHa TIpU 3KCIIEpUMEHTAIbHOM CaXxapHOM JIHa-
oere.

Marepuansl U MetToabl. Co3naHa Mojelb
caxapHoOro nuabera IyTeM BBeIEeHMUSI B OpraHU3M
kuBOTHBHIX 0,1 % pacTBopa aagpeHaIMHA TUIPOX-
gopuna [6]. WU3ydeHbl OMOXMMHUYECKHME ITOKa3a-
TeIU YIJIEBOOHOTO OOMeHa (KOPTM30J, C-TEeITHU
M TJII0K03a). 3a00p KpOBU UISI OMOXMMWYECKUX
HMCCIIeIoOBaHUM mpoBoamiicsad y 17 >KMBOTHBIX Ha
0, 15, 21, 30, 45 cyrku. B 3T Xe CyTKM y KH-
BOTHBIX MO BHYTPUBEHHBIM HApKO30M IPOU3BO-
Iuiacs 3a00p Ha THCTOJIOTMYECKOe HCCIedOoBaHUe
MOMKEJIyToYHOI kejie3bl M nodi lymphatici pan-
creaticoduodenales. [Iiag 3Toi Leau O KaXXIOTO
CpOKa 3KCIEepUMEHTA ObLIM BOBJIEYEHBI TOMOTHU-
TeJIbHO 1O 4 KpoJiMKa, KOTOPbIM aapeHaJuHOBast
Harpy3ka BBITIOJIHSUIACh MO TOM K€ cXeMe, 4TO
n 17 KXpoimkaM OCHOBHOI rpynmbl. 3abop Ma-
Tepuajia s MOP(MOJIOTMYECKOro HCCAeI0BaHUS
Yy XXKMBOTHBIX ITpOBOaUJICI cortacHo EBporeiickoit
KonBennuu, 1986 r. [7].

Pe3syabTaTthl 1 UX 00cyxaenme. B TeucHue
nepBbIX 15 CyTOK Harpy3ka MOJOMBITHBIX XU-
BOTHBIX 3MUHE(MDPUHOM IPOSIBUJIACH TTOBBILICHU-
eM (YHKIMOHAJIBHOW AaKTUBHOCTA CHUMITaTHYe-
CKOWl M TapacMMMAaTUYeCKON HEpPBHBIX CUCTEM.
IMokazatenu KoOpTH30JIa M C-TIENITUAA B KPOBU
yBeJmumiiuch Ha 21,1 u 12,5 % COOTBETCTBEHHO.
KonieHTpamys mioko3sl cHU3WwIach Ha 25,5 %.
Ha 21 cyrku ypoBeHb KOPTHM30Ja ITOHU3WII-
ca Ha 56,4 %. KoHueHTpauus c-IIenTuaa cra-
Jla paBHOW MOKA3aTeNIl0 Y 3I0POBBIX >XMBOTHBIX

Introduction. The hypothalamus, being the
center of the autonomic nervous system, simul-
taneously functions as an endocrine organ, secret-
ing neurohormones. At the same time, the vegeta-
tive system reacts to incoming stimuli instantly,
and the endocrine system — after a while [1].
The mechanisms regulating hormonal activity in
the periphery are based on the principle of negative
feedback. Insulin secretion by beta cells provides
the paraventricular-vagal pathway, the activity of
which depends on the amount of cortisol circu-
lating in the blood. With insufficient secretion of
cortisol by the adrenal glands, the paraventricular
nucleus of the hypothalamus increases the secretion
of corticoliberin, which stimulates the secretion

(0,60 £ 0,014 ur/mMn), W mOKaszaTedb IIIOKO3bI
B KpoBu Bo3poc Ha 52,1 %. K 30 cyrkam ypo-
BEHb KOPTHU30JIa MOHU3WICA Ha 57,5 %, 4TO IIpU-
BEJIO K POCTY MoKa3zaTeyeit c-mentuma Ha 15,6 %,
rmoko3bl Ha 209,9 %. K 45 cyrkaM KoJM4YecTBO
KopTusona nmoHusmiock Ha 71,03 %, u BOo3pocin
nokasarenu c-renruaa Ha 20,3 % M INIIOKO3BI Ha
253,4 %. AKTUBHOCTbD TTapacUMITaTUYECKOM CUCTe-
MBI TIpeoOjamgana Hal CUMITAaTUIECKON WHHepBa-
nueit. Ha 30 u 45 cyTku aKcriepuMeHTa oObeMHast
TUIOTHOCTb OCTPOBKOB JlaHTepraHca M 4mMciIeHHast
TUIOTHOCTb 3HIOKPMHHBIX KJIETOK B HUX YBEJIM-
umnmck. Nodi [ymphatici pancreaticoduodenales
npuodpes1 hparMeHTUPOBAHbIN DYHKIIMOHATBHBII
tir. TpaHcmopTHass GYHKIUS 110 OTBEICHUIO
TOKCUYHOU JTMM@BI U3 MOIXKETYTOYHON XKeJe3bl
YBEJIUYIIIACh, YTO COYETAJOCh C YMEHBIICHUEM
TUMYC3aBUCUMOI M TMapaKOpPTUKAJIbHON 30H. DTO
yKa3blBae€T Ha HapyLIeHUs KJIETOYHOIO U TyMO-
paJbHOTO UMMYHHUTETa B OpraHU3ME.

3akimouenne. Ilpu crpecce HabGaOmaeTcs
MPUPOCT KOPTHU30Ja M C-TIeNTUAA TIPpU OIHO-
BPEMEHHOM CHIXXEHUU KOHIIEHTPALIMM TJIOKO3bI
B KpoBH. [Ipn aucrpecce MosIBISIETCS] aHTaTOHU3M
MEXAy aApeHAIMHOM U KOPTU30JIOM, UHCYJIUHOM
n xoptuzojom. IlpuumHa caxapHoro nuabera —
c0oii B paboTe caMOperyJIupyIOLIMXCSI MEXaHU3MOB
yraeBogHoro ooMeHa. [Ipu mucTpecce MOBBIIIEH-
Hasl CeKpelusi MHCYJIWHA, BEepOsSTHO, HEeoOXOmu-
Ma IUTS BOCIIOJTHEHUSI 3HepruW. B sToT mepuon
M MOXET MpPOMu30ONTHU cOOil B paboTe caMopery-
JINPYIOIIUXCS MEXaHW3MOB YIJIEBOAHOTO OOMeEHa.
AYTOMMMYHHbIE HapyIlIeHUsI, PerucTpupyemMbie
y OGOJBHBIX, CBSI3aHBI ¢ (PYHKIIMOHAJTBHOI TIepe-
CTpOMKON auMdaTUIeCKUX Y3JI0OB, B pe3yjbTaTe
KOTOpOil B OpraHu3Me HapyllaeTcsl KJIeTOUHBIMI
1 TYMOpPAJbHBIA UMMYHUTET.

duHaHcoBas MomAep>XKa IUIST BHITIOJTHEHUST IC-
cJIenoBaTeIbCKOM pabOTHI 0OecneunBajach 3a CueT
rpaHToB MUHHCTEPCTBA HayKu U oopa3zoBaHuss KP
B 2013—2015 rr. u cnoHcopamu IlleperkoBeiM O.,
YynuuoBbiM WM., PynoBoit M., 3a 4TO aBTOpPHI BhI-
paxaroT MCKPEHHIOIO 0J1aromapHOCTb.

of adrenocorticotrophin, and the secretion of corti-
sol in the adrenal glands increases. Simultaneously,
corticoliberin activates n through synaptic contacts.
dorsalis vagus and n. The vagus reaches the pan-
creatic islets, increasing insulin secretion. With an
excessive amount of cortisol circulating in the
blood, the secretion of corticoliberin is reduced,
which leads to inhibition of the functional acti-
vity of the paraventricular-vagal pathway, reducing
the secretion of insulin, adrenocorticotrophin and
cortisol by the adrenal glands [2, 3]. Causes of
human diabetes include acute or chronic stress,
perinatal encephalopathy, physical injuries, auto-
immune and vascular disorders, obesity, bacterial
and viral infections, hereditary predisposition [4].
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The lymphatic system, which performs drain-
age, detoxification, transport, integration and im-
mune functions, provides a special functional load
for preserving homeostasis in the body, providing
rehabilitation of tissue and intercellular fluids and
maintaining water homeostasis [5]. The purpose
of the study is studying the features of the neuro-
humoral regulation of carbohydrate metabolism in
experimental diabetes mellitus.

Material and methods. A model of diabetes
mellitus was created by introducing a 0.1% solu-
tion of epinephrine hydrochloride into animals [6].
Biochemical parameters of carbohydrate metabo-
lism (cortisol, C-peptide and glucose) were studied.
Blood sampling for biochemical studies was carried
out in 17 animals at 0, 15, 21, 30, 45 days. On the
same day, animals under intravenous anesthesia were
sampled for histological examination of the pan-
creas and nodi lymphatici pancreaticoduodenales.
For this purpose, for each period of the experiment,
an additional 4 rabbits were involved, in which the
adrenaline load was carried out according to the same
scheme as the 17 rabbits main group. The material
for morphological studies on animals was collected
according to the European Convention, 1986 [7].

Results and discussion. During the first
15 days the filling of experimental animals with
epinephrine was manifested by an increase in
the functional activity of the sympathetic and
parasympathetic nervous systems. The levels of
cortisol and c-peptide in the blood increased by
21.1% and 12.5%, respectively. Glucose concen-
tration decreased by 25.5%. On the 21* day cor-
tisol levels fell to 56.4%. The concentration of
c-peptide was equal to that of healthy animals
(0.60 £ 0.014 ng/ml) and the blood glucose index
increased by 52.1%. By the 30" day cortisol level

decreased by 57.5%, which led to an increase in
c-peptide indices by 15.6%, glucose by 209.9%.
By the 45" day, the amount of cortisol decreased
by 71.03%, and the values of c-peptide increased
by 20.3% and glucose by 253.4%. The activity
of the parasympathetic system prevailed over the
sympathetic innervation. On the 30" and 45™ day
of the experiment, the bulk density of the islets of
Langerhans and the numerical density of the en-
docrine cells in them increased. Nodi lymphatici
pancreaticoduodenales has acquired a fragmented
functional type. The transport function for the
diversion of toxic lymph from the pancreas in-
creased, which was combined with a decrease
in the thymus-dependent and paracortical zones.
This indicates a violation of cellular and humoral
immunity in the body.

Conclusion. Under stress, there is an increase in
cortisol and c-peptide while reducing the concen-
tration of glucose in the blood. With distress, an-
tagonism appears between adrenaline and cortisol,
insulin and cortisol. The cause of diabetes mellitus
is a malfunction of the self-regulating mechanisms
of carbohydrate metabolism. During distress, in-
creased insulin secretion is most likely necessary
for energy replenishment. During this period, the
failure of the self-regulating mechanisms of car-
bohydrate metabolism may occur. Autoimmune
disorders recorded in patients are associated with
functional restructuring of the lymph nodes, as
a result of which cellular and humoral immunity
is impaired in the body.
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for which the authors express sincere gratitude.
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