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MORPHOLOGICAL AND FUNCTIONAL CHANGES OF MASTICATORY MUSCLE
NEUROMUSCULAR JUNCTIONS IN THE LATER PERIODS OF STR EPTOZOTOCIN
DIABETES MELLITUS COURSE
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The work is devoted to the study of morphofunctionhanges of neuromuscular junctions (NMJ) and rthei
hemocirculatory circulation in streptozotocin digdse mellitus (SDM). Histological and electron miscopic methods of
investigation were used. It was established thatSBM for 56-70 days of the course leads to thérgetion of most NMJs,
which is morphometrically expressed in the decredskeir area. In efferent preterminal nerve fifyexxonal atrophy occurs and
partial degeneration of the myelin sheath. At theatstructural level, there is a violation of tli@e architectonics of
neuromuscular synapses, namely, a decrease indhgthe length of the synaptic contact, the nurolbeynaptic vesicles, the
number of folds of the postsynaptic membrane, aeddistance between them. Such changes in NMJ oectire background
of the development of diabetic microangiopathy aasla result, lead to a violation of the conduttiaf nerve fibers in the
masticatory muscle and the excitability of musdlerfs, as evidenced by the data of electroneuroraphy of the ENMG.
According to ENMG data, with the duration of expeental diabetes of 56-70 days, the axonal polyrgathy was detected in
6 animals, the other 4 had an axonal-demyelingiigneuropathy. In this case, only in 9.5% of cakesduration of the motor
unit potentials decreases, but in 64.5% of caseanfplitude of the oscillations decreases (p <QWbich indicates a rapid rate
of destruction of NMJ in decompensated experimebhal
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The article is part of SRW "Age features of pathgogenesis of some organs of the neuroendocrine,
cardiovascular, digestive and respiratory systemdiabetes mellitus" (State registration number®1003598).

The study of structural changes in organs anddss$n diabetes mellitus (DM) is one of the
topical problems of modern medicine [26], becausdifferent countries the number of patients with
diabetes mellitus is 4-7% of the total populatiémpatients and annually increases [10]. The shiagin
incidence of disease, severe complications and igtality, especially among working-age population
has led to diabetes inclusion in the triad of teglayost common disease (after cardiovascular diseas
and cancer), which are the most common causes dbidity and mortality of patients [13, 21] .
Therefore, DM is the most acute medical and sqmiablem of the healthcare system of all countnes i
the world. [19, 20].

As for the study of the effect of hyperglycemia ¢ime ultrastructural organization of
neuromuscular synapses (NMS), we find such dataiarthe works of V. A. Levitsky and co-authors.
[16] and N.Yu. Khachayants [14]. At hyperglycenilaey observed ruptures of nerve terminals, exposure
of synaptic folds, and appearance of behind syoapgties with little or no folds. Adaptation changes
neuromuscular junctions (NMJ) in this position @associated with lengthening and increasing the
number of terminal branches of the motor axon [&].the same time, the number of terminal
neurleulocytes, the cortical nuclei and the arellldf) decreases [18]. According to some authors, [17]
the qualitative features of the restructuring of NM the experimental streptotrozine DM should lead
the formation of unusual structures of active zoaad a new histochemical characterization of the
totality of NMJ in skeletal muscles at CD. Howevlltese data remain at the level of hypotheses and
assumptions, which makes such studies particutativant at the present stage of the development of
morphological science.

The purpose of research was to examine the morpho-functiohahges in the neuromuscular
endings of the masticatory muscle in the late jpisriof experimental diabetes mellitus type 1.

Materials and methods.In the work were used 20 mature male rats of thstal/line, which
were divided equally into 2 groups: control and exkpental. Experimental diabetes mellitus (EDM) in
animals of the experimental group (EG) was modebgd a single intraperitoneal injection of
streptozotocin (dissolved in 0.1 M citrate buffetution with pH 4.5) at a dose of 6 mg per 100 g of
body weight. The control group (CG) of animals imesjuivalent dose was injected intraperitoneallyhwi
0.1 M citrate buffer with pH 4.5. Euthanizationafimals was performed under thiopental anesthgsia b
decapitation and subsequent collection of blooal test tube for biochemical studies.
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The level of glucose was determined from a droplodd of the caudal vein using test strips on a
glucose meter of the company "Accu-Chec" (Germanhk level of glycosylated hemoglobin (HbA 1c)
in the blood was determined in a certified "Diamkidoratory using the ACCENT-200 HbAlc DIRECT
diagnostic kit (PZ Cormay S.A., Poland).

The material for the study was a chewing muscleiclwvlwas taken on 56 and 70 days of
experimental DM. For histological examination, theasticatory muscle was fixed in 12% neutral
formalin, paraffin blocks were made, and the sestiwere stained with hematoxylin and eosin, by Hart
To detect neuromuscular junctions, the chewing hagswere fixed for 25-30 days in 12% neutral
formalin. The material was washed and slices 3@##Qthick were made, which were processed by the
Bilshowski-Gros method in a cryostat.

For the electron microscopic examination, piecesnaterial were fixed in a 2% solution of
osmium tetrachloride, conducted and contrastedrdoapto the generally accepted method. Ultra-thin
sections were made which were studied under the#refe microscope PEM-125 K at an accelerating
voltage of 75 kV, followed by photography at magrations from 1200 to 12000 times.

Histological preparations were studied under ligitroscope MS 300 (TXR) and photographed
using a digital CCD camera (Industrial digital caameUHCCDO05100KPA-U-NA-N-C-SQ-NA).
Morphometry was performed on the specified phottenmel using the NIH USA "Image J" program in
manual mode, taking into account the magnifications

Stimulation and interference electroneuromyogra(iEMG) was conducted on the computer
neuro-electromyographic complex Neuro-EMG-Micro miactured by Neurosoft (Russia). The speed of
the pulse (PS), the amplitude and duration of theave, the amplitude, the latent period and the
polyphase of the M wave were determined, and maragstic testing (H-reflex) was performed.
According to the ENMG results, the percentage efrtitio Hmax / Mmax was calculated. The maximum
PS for HB was determined by the formula: PS = B2/T1) m / s; Where T1 is the latent period when
the muscle is irritated at the distal point (c); Tlatent period when muscle is irritated at thexpnal
point (c); S is the distance between the proximal distal points of stimulation (m).

Computer processing of data was carried out ugiegstatistical package Stat.Soft.Inc; Tulsa,
OK, USA; Statistica 6

Results and their discussionOn the 56th day of the development of experimdbbd| the level
of glucose and HbA1C in the blood of rats grow$&85 + 2.62 mmol / | (control: 4.77 £ 0.51 mmal,/

p = 0.0079) and 10.51 + 1.07% (control: 1.79 + Gwiiol / L, p = 0.0079).

On the 56th day of the experimental DM, most of ] undergo destruction. At impregnation
by Bolshivsky-Gros is found primitive form of thterminals, which should be attributed to the sdechl
secondary branches of motor axons. Their area 4s625+ 7.12um2, which is 59.9% less than the
control indicators (control - 385.81 + 12.42, p&D).

Data on the morphometric changes in NMS (Tablendjcate that: their area, the length of the
synaptic contact, the number of folds along theirgklsynaptic membrane decreases and the distance
between them increases. This reduces the length sihgle fold. The number of synaptic vesicles
increases by 48.5%.

Table 1
Histometric characteristics of neuromuscular synapss of muscle fibers of the masticatory muscle
in experimental diabetes mellitus

Term of experiment 56 days 70 days

Structural elements and their parameters CG EG CG EG
Area of the neuromuscular synapse?2 7,43+0,72 | 5,04+0,23" 7,52+0,32 4,82+0,49"
Length of synaptic contagim 2,69+0,28 | 1,18+0,03" 2,39+0,21 1,23+0,167
Number of folds of postsynaptic membrane| 11,9+1,79 | 6,5+0,8F* 11,7+1,95 5,1+0,77*
Distance between folds, microns 0,30+0,001| 0,50+0,002 0,260,003 0,48+0,008
Length of a separate fold, microns 2,78+0,06 | 1,64+0,12 2,91+0,11 1,09+0,07#
Number of synaptic vesicles 166,4+1222| 80,0+7,52% | 158,8+10,52 82,4+7,18

Notes: * p <0.05; ** p <0.01 - probability of inditors in comparison with the previous term of tkgegiment; # p <0.05; ## p
<0.01 - the probability of the indicators compawéth the control group.

From the side of intramuscular efferent fibers,eesly their preterminal sections, massive
atrophy of axons and significant disintegrationtbé myelin sheath were observed (Fig. 1a). The
electron-optical density of axoplasm in atrophiom@is sharply reduced. Only single neurofilameans
detected, microtubules are absent. Mitochondriaedee in size, their matrix is compacted, and thero
membrane undergoes destruction and loses its cigtiifrig. 1b).
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In this term of experiment the electromyographictynie is mainly represented by fibrillation
potentials and positive acute waves, including {sigiplitude ones. At the same time, the average
normalizgd duration of potentials of motor unité/(®) decreases to 89.5% (control - 110.7%, p <0.05).

Fig. 1. Edema and stratlflcatlon of the myel|n shegf efferent nerve fibers (a) and reorganlzamme neuromuscular synapse of
the masticatory muscle on day 56 from the stanhodleling of streptozotocin diabetes mellitus. Efatic microphotographs. Sat: a) 9600
b) 16000. Markings: 1 - axon, 2 - axoplasm fromapftit vesicles, 3 - mitochondria, 4 - zasinaptid$p5 - nucleus of muscle fiber, 6 -
nucleus of neurolemocyte, 7 - lamellar lamellar imye8 - outgrowths of terminal neurolemocyte.

On the 70th day of development of experimental D, level of glucose and HbAL1C in the
blood of rats remain high and amount to 21.09 # 3v6nol / | (control - 5.19 + 1.06 mmol / L, p =
0.0079) and 12 77 = 0.91% (control: 1.86 £ 3.64 mifo, p = 0.0079). In this period of observation
there is a further destruction of NMJ. When impiegrg for Bilshovsky-Gros, a decrease in the co-
fusion of myellnated nerve fibers and thelr varedgdatation is observed (Fig. 2).

e WL B Their area is 139.13 £ 12.1gm2, which is
64.0% less than the control indicators (control -
386.19 + 14.89, p <0.01). In the area of terminal
branches, there are numerous nuclei of
neurleulocytes (see Fig. 2).

Among the intramuscular efferent nerve
fibers, there are initial signs of segmental
demyelination. In  electron  microscopic
examination, the edema and vacuolization of the
cytoplasm of the neurolemocyte can be traced in
the final myelinic nerve fibers, the space is
_ expanded by the periaxal space, the degree of
Fig. 2. Neuromuscular junction of the masticatonysaie on aggregation of the filamentous-tubular elements
the 70th _day of thg course of experimental diabetedlitus. of the axoplasm increases, the mye”n sheath is

Impregnation for Bilshovsky-Gros. Sat: about. 7pram. 40. . . .
Markings: 1 - myelin nerve fibers, 2 - terminal as03 nuclei of SinuUoOus, and has areas of edema and lamination
neuromecytes. of the myelin plates (Fig. 3a).

In electron microscope studies, the axonplasm igersty depleted, the number of
neurofilamentes decreases with the absence of taimrtes in destructurization to axons (Fig. 3b).

= 5 S : == 7 |
Flg 3. destructlon of myelm nerve fibers (a) ameliromuscular synapse (b) of the chewing musclesatsf on the 70th day of
streptozotocin diabetes mellitus. Electronograna: &) 1200 b) 16000. Markings: 1 - axon, 2 - aaepl with synaptic vesicles, 3 -
mitochondria, 4 - postsynaptic folds, 5 - nucletimmascle fibers, 6 - nucleus of neurolemocyte nfyelin, and 8 - processes of terminal
neurolemocyte.
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Mitochondria are reduced in size, with an enligbtématrix and a destroyed inner membrane.
Sometimes there is a pronounced destruction ofettmeinal branches of axons, in which the presygapti
pole is in the form of separate components of apic contacts.

As in the previous observation period, the morphomechanges (see Table 1) indicate a
decrease in the area of the NMS, the length ofsgmaptic contact, and the number of folds of the
postsynaptic membrane. Compared with the contmlgran increase of 2.5 times the distance between
the folds of the postsynaptic membrane, with aeBs® in the length of the individual fold, is ohsek.

The number of synaptic vesicles also decrease 4o (p <0.05).

0 0 W 12 16 2 4 Y In 10 weeks after the
S oo et UL beginning of the simulation of
1,1 ovmsne e yrT— 3¢ experimental DM, the amplitude of the

M-response is reduced by 11.2% (p
<0.05) as compared with the control.
The polyphase, amplitude and

0 o Ao latency of the F wave are increased by
= 35¢ 9.8% (p <0.05). The index of PS

3 + + + 4 + + + +

\ ' ' i ' ' ' . . decreases by 12.1%, which indicates a
Fig. 4. Electroneuromyographic curve on the 70th fdam the start of modeling deep morpho-functlonal re_organlzanon
of streptozotocin diabetes mellitus of the nerve conductors (Fig. 4).

Such morpho-functional changes in NMS occur on llaekground of the development of
diabetic microangiopathy. The main quantitativensigf the restructuring of the hemocirculatory
circulation channel for 56-70 days of the coursexgerimental diabetes is a significant decreagban
area of the arterioles and capillaries clearantesomparison with the control values (in all cages,
<0.05). This is accompanied by a probable incréashe area of the arteriolar wall, capillaries and
venules (in comparison with the control valuesy@unding the NMJ (in all cases, p <0.05). Thera is
change in the diameters of hemocapillaries towdindsincrease in the number of vessels of small
diameter, the size of loops of the intramusculandeapillary grid grows, and feeds the NMJ. Such
changes in angioarhitectonics result in a decreatiee number of hemocapillaries by 56 days to+2.3
0.11 (control - 3.9 £ 0.33, p = 0.0064) for 70 day2.1 + 0.15 (control - 3.7 £ 0.11, p = 0.0064hich
belong to one NMS and provide its vascularizatidlong with vasoconstriction by 16,7%, the length of
hemocapillaries in a radius of 30 microns from Nikidreases. However, in the radius of 5-10 microns,
their number decreases sharply (by 41.0%, p <Otb&jefore, in the absence of hemocapillaries éir th
region, NMJ undergo degenerative changes and datipad

In the area of NMJ, the walls of arterioles haveledormed contour due to narrowing and
extensions of the lumen of varying lengths. In #ase, the expansions have different shapes aesl siz
and can be single, multiple dispersed or groupadh $hanges are more common in arterioles, in which
only fragments of the inner elastic membrane ateatied. It should be noted that most of all narrow
down those arterioles and hemocapillaries, nettigavall of which are the labrocytes.

Part of the blood capillaries is reduced; thereaaescular or small vascular zones. The lumen of
the hemocapillaries and venules sharply decredéiseis,walls are deformed, and the orientation & th
vessels relative to the muscle bundles is disturbed

At electron microscopic examination of blood miagesels, polymorphic changes were found.

In arterioles and venules, an increase in thereleict density of cytoplasm of endotheliocytes is
observed. But in most hemocapillaries there is@eadese in the electron density of the necleoplasmda
cytoplasm. Characteristically is the presence @roviascular microtromes in the lumen of microthromb
and erythrocyte sludges and a heterogeneous pipulaf mitochondria in the cytoplasm of
endotheliocytes. In some of them, there is a deerdéa the electron-optical density of the matrixi an
crystallization of fragmentation, while in othetss diffuse homogenization.

The lumen surface of the endothelial cells hasch microrelief. In individual hemocapillary,
microclasmatosis is observed, in others, desquamaif endotheliocytes and exposure of the basal
membrane. In rare capillaries the wall breaks doMre basal membrane loses its uniformity and aethre
layer structure and is considerably thickened. Tyi®plasm of pericytes contains a large number of
dilated endoplasmic reticulum cages and vacuolaiitachondria. In capillary spaces, a large numlier o
collagen fibers and active fibroblasts are obsewhith indicates the signs of capillarosclerosid &n
one of the pathomorphological signs of diabeticroaagiopathy.
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According to a number of authors [4, 12, 25] at Dikk function of the synaptic apparatus of
skeletal muscles is disrupted. In this case, thdihgy damaging agent is considered to be autoatidibo
to the potential-dependent Ca 2+ channels on #ypaptic membrane of NMJ.

It is known that for their efficient functioning sufficient amount of energy material is needed.
However, due to insulin resistance of membranddNhand insulin deficiency in neurons and muscle
fibers, acute glucose deficiency is observed [24] as a result - difficulties in the synthesis audation
of the synaptic mediator acetylcholine from axonmieals. At the same time, the function of the
peripheral nervous apparatus of muscle fibers dawmngith the corresponding clinical and EMG
manifestations in the form of muscle weakness, hgblexion, and disturbances in the frequency-
amplitude characteristics of muscle oscillatior]s [9

We show not only the morphological substrate of¢hehanges in the ESDM, but also the EMG-
indicators of neuro-myopathy recorded in paralighich testify in favor of this mechanism of its
development. Many authors found that the chemiaahposition of skeletal muscles in DM is
characterized by a decrease in the content of te etectrolytes. It is known that even minor chesm
the water-salt balance reflect the nature of thatability and conductivity of MNF [5, 22, 23]. Eke
data are confirmed by the results of our study,ifeated in the form of a decrease in amplitude amd
increase in the latent period of the F wave. Charigethe electrical excitability of the masticatory
muscle are due, in our opinion, to the changesénkiood supply of the NMJ, which are especially
pronounced at 8 weeks from the start of the ESDMietiog and are confirmed by the data of other
authors [17, 23]. This clearly affects the naturé¢he ENMG: alongside a decrease in the amplitude o
the M-response, the amplitude of the F-wave igssizdlly significantly reduced, but its polyphaaed
the latency period increase. At the same timeStés down by 79.3%. This pattern confirms thevégti
of demyelination, as it is observed in other demmating diseases and testifies to a deep morpho-
functional rearrangement of neural conductors leytyipe of segmental demyelination [7]. It should be
noted that demyelination is characterized by a maiqgical sign of ESDM of any genesis [2, 8, 15{ an
underlies convulsions [1, 3].

Tendisons)))

Experimental diabetes on day 56-70 leads to thérudgi®n of most of the NMJ, which is
morphometrically expressed in a decrease in thea.dn efferent preterminal nerve fibers, axooyaty
occurs and partial degeneration of the myelin $hedt the ultrastructural level, there is a viatetiof
the fine architectonics of NMJ, namely, a decreasthe area, the length of the synaptic contad, th
number of synaptic vesicles, the number of foldghef synaptic membrane and the distance between
them. Such changes in NMJ occur on the backgrotinbleodevelopment of diabetic microangiopathy
and, as a result, lead to a disruption of nerverfdmnduction in the masticatory muscle and exitityb
of muscle fibers, as evidenced by ENMG data. Adogrdo ENMG data, with the duration of
experimental diabetes of 56-70 days, axonal polsopathy was detected in 6 animals, the remaining 4
had axonal-demyelinating polyneuropathy. In thiseganly in 9.5% of cases the duration of the motor
unit potentials decreases, but in 64.5% of casesathplitude of the oscillations decreases (p <0.05)
which indicates a rapid rate of destruction of {MJ in decompensated experimental DM.

Prospects for further research. Promising are further complex studies of changeshe NMJ, muscle fibers and
hemomycirculatory channel of the masticatory musgtd streptozotocin diabetes mellitus, which will tree the theoretical
basis for the development and pathogenic justificabf measures aimed at correcting and preventhng development of
diabetic myopathy.
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MOP®OD®YHKIHIOHAJIBHBI 3SMIHHU
HENPOM'SI30BUX KOHTAKTBIB )KYBAJIbHUX
M'SI31IB Y HI3HIX CTAAIAX PO3BUTKY
CTPENITO30TOIIMHOBOTI' O AIABETY
Kypakiscbka O.51., I'pag A. O., Iloneas C. JI., 3asaunb
I. T., Kpunuubka 1. 5S1., Mapymaxk M. 1., I3emtox T. 1.

PoGota  mpucBsiueHa  IOCHI[KEHHIO — Mopdo-
(byHKIIOHABHKX 3MiH HelipoM’ s30BuX 3’ eqHanb (HM3) ta

{XHBOTO reMOMIKPOLMPKYJIATOPHOTO  pycia  IIpH
CTPENTO30TONMHOBOMY  IfykpoBomy  miabGeri  (CIII).
Buxopucranu ricrosyoriyHui Ta €JIEKTPOHHO-

MIKPOCKOIIIYHUH METOI¥ IOCIiKeHHS. Beranosneno, mo
CLJ] va 56-70 100y mepebiry npu3BOANTH A0 JECTPYKIIL
6impmocti HM3, mo MopdoMeTpudHO BHpaKaeThes B
3MEHIIICHHS TXHBOT TUTOMI]. B edepeHTHIX
IpPEeTepMiHAIPHUX HEPBOBUX BOJIOKHAX BiOYBAETHCA
aTpodisi akCOHIB Ta 4YacTKOBa MAEreHepallis MieaiHOBOT
000JIOHKH. Ha YIABTPACTPYKTYPHOMY piBHI
CIIOCTEepIracThCsi MOPYLUICHHSM TOHKOI apXiTEeKTOHIKH
HeWpoM sI30BUX CHHAICIB, a came, 3MCHIIeHHs: IUIOLII,
JIOBKUHU CHUHAITHYHOIO KOHTaKTYy, KIJIBKiCT1
CUHANTUYHUX ITyXUPIIB, KIJIBKOCTI1 CKJIaJJ0K
3aCHHANTHYHOT MEPETHHKU Ta BiICTaHI MiK HHMH. Taki
3minn B HM3 BinOyBatoThCcst Ha TIIi PO3BUTKY Hia0eTHIHOL
MikpoaHrionmarii i, SK HacliIOK, MOPU3BOAATH IO
HNODPYIICHHA  NPOBIAHOCTI  HEPBOBUX  BOJOKOH Yy

MOP®OPYHKIIMOHAJIBHBIE U3MEHEHMUSI
HEWPOMBIIIEYHBIX KOHTAKTOB
KEBATEJIbHBIX MBIIIII B TO3/THUX CTAAUSX
PA3BUTUS CTPENTO30TONMHOBOI'O JTUABETA
Kypaxosckasa A S, I'pax A. A., lHoneas C. JI., 3aau U. T.,
Kpununkas U. 5., Mapymax M. W, zemrox T. U.

Pabora MOCBSIIIICHA HCCIIE0BAHUIO
MOpGOQYHKINOHANBHBIX ~ W3MEHEHHMl  HEHPOMBIIICYHBIX
coequrernit (HMC) n MX reMOMHKPOLUPKYISITOPHOTO pycia
OpH  CTPENTO30TOLMHOBOM  caxapHoM auabere  (CCII).
Hcnone3osanu THCTOJOTMYECKUI u JJIEKTPOHHO-
MHKPOCKOIIMYECKHH METOJBI HCCIENOBAaHUA. YCTaHOBJIEHO,
gro CCJl Ha 56-70 cyTkm TeueHHs NPHUBOJUT K NECTPYKIHU
6omsmmacTBa HMC, uto Mopdomerpuueckn BbIpakaeTcs B
YMEHBIICHUN ux TUTOIIAIH. B a¢epeHTHBIX
MIPETePMHUHAIBHEIX HEPBHBIX BOJIOKHAX HPOUCXOAUT aTpoQus
AKCOHOB M YacCTHYHAas JereHepanys MHUEIUHOBOH O00O0JIOUKH.
Ha ynpTpacTpyKTYpHOM YpOBHE HaOJIOJAeTCs HapyLICHHEM
TOHKOH apXUTCKTOHMKH HCHPOMBILIEYHbIX CHHAICOB, a
UMEHHO, yMEHbIICHHE. IUIOAAH, MIMHBl CHHANTHYECKOrO
KOHTaKTa KOJIMIECTBY CHHANTHYECKUX ITy3EIPBKOB,
KOJIMYECTBOM  CKJIQJIOK 3aCHHANTHYECKOH MEepernoHKH U
paccrosiHueM Mexnay HumH. Takue wusmenenus B HMC
MIPOUCXOMAT Ha ¢one pa3BUTHS abeTHIecKoi
MHKPOAHI'MOIIATHH H, KaK CJIEICTBHE, NIPUBOAAT K HAPYIICHHIO
HPOBOAUMOCTH HEPBHBIX BOJIOKOH B JKEBATENbHOI MBILILE U
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JKYBaJIBHOMY M’ 5131 Ta 30yIIMBOCTI M’ I30BHX BOJIOKOH, IO
HiATBEPIKYETHCS JTAaHUMH enekTpoHeipomiorpadii
EHMI'. 3a gamumu EHMIT  mpu  TpuBanocTti
eKCIIepUMEHTAIBHOTO  IyKpoBoro niabery 56-70 ni6
aKcoHalbHa TMoJiHeitponarist Oyna BusBieHa y 6 TBapuH,
1HIII 4 MaJu AKCOHATLHO-IEMIETIHI3YI0TY
noninediponartio. [Ipun npomy Timeku y 9,5 % Bumagkis
3MEHIIYETHCSI TPUBANICTh MOTEHIIANIB PyXOBOi OIUHUII,
ame 'y 64,5 % BumangkiB IOHMKYEThCS aMILITyIa
ocumisiniit (p<0,05), o cBiqUUTH MPO IIBHAKI TEMIH
JecTpyKLii HM3 npu JIEKOMIICHCOBAHOMY
excriepuMeHTanbHomy LI,

KmouoBi  cioBa:  Heifpom's30Bi 3’ eqHaHHA,
JKYBaJIBHUH M’ 513, CTPEIITO30TOIMHOBHH IIyKPOBHH Jiaber.

Crarts Hapgifinora 25.08.201%.

BO30YAMMOCTH MBIIIEYHBIX BOJOKOH, 4YTO IIOJTBEpPIKIAaeTCS
nMaHHBIMU  AnekTpoHeiipomuorpadus OHMI. Ilo nanHBIM

OHMI' mnpu  OpoXOSDKUTEIBHOCTH — SKCIEPHUMEHTAIbHOTO
caxapHOro nuabera 56-70  cyrok aKCOHaNbHast
nonuHedponarust Obula  OOHapyxeHa B 6 IKMBOTHBIX,

ocTaibHBbIE 4 HMENH aKCOHAJbHOE-ICMHUCIHHU3UP YIOIIYIO
nonuueiiponaruo. Ilpuy stom Tomeko B 9,5% ciywaes
YMEHBIIIAETCS MPOJOJKUTEIILHOCTD MOTEHIINAIOB
JBUTATCIbHON enuHuIBl, HO B 64,5% cinydaeB CcHmXKaeTcs
ammumatyaa ocumuinmii (p <0,05), uto cBHIETENBCTBYET O
OBICTPBIX TeMIax JECTPYKLIUH HMC npu
JIEKOMITCHCHPOBaHHOM 2KctiepuMenTtanbaoM C/I.

KnroueBble cjI0oBa: HEHPOMBILICYHBIE COCIUHECHUS,
JKEeBaTeNbHAas MBI, CTPENTO30TOIMHOBBIN  CaXapHBINA
nuaoer.
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VJAbBTPACTPYKTPHI 3MIHU 'EMOMIKPOLIUPKYJIALI TA MAPEHXIMU
MIIIIIYHKOBOI 3AJI03U ITPU PO3BUTKY EKCIHEPUMEHTAJIBHOI'O TOCTPOI'O
ITAHKPEATUTY Y IIIYPIB

e-mail: ivi@dsma.dp.ua

VY poboti Oynm HOCHiKEHI YIbTPacTpyKTYpHI 3MIHH MIKpOLMPKYJISATOPHOTO Pycla Ta NMApeHXIMH IiJIUIyHKOBOL
303U LIypiB Y MOJENSIX TOCTPOTO IAaHKPEaTHTy Iicis BBeIeHHS L-apriniHy Ta TaypoxojaTy HaTpil0 B pI3HHX Jo3aX. 3a
JIOTIOMOT'O0 TPAHCMICIMHOT €IeKTPOHHOT MIKPOCKOTIii BHSIBIICHO 3arajibHi paHHi O3HAKH PO3BHTKY MaHKpeatuty: 1) nedopmarris
Ta JCCTPYKLIs CTIHKW apTepion; 2) TilOKCHYHE YIIKOPKEHHS (DEHECTPOBAHOTO CHIOTENHI0 TeMOKAIISIPIB MaHKPEaTHIHHX
OCTPIBI[iB 1 CyIMH IHCYJO-allMHAPHOI TMOPTAJbHOI CHUCTEMH; 3) CNAKYBaHHSA EPUTPOLMTIB 1 TPOMOO3 COMATHYHHX
TeMOKAMISAPIB Y CKJIaAl MaHKPEaTHYHHX AalMHYCIB 3 CHAOTeNianbHOW (parMeHramiero; 4) NUIATALls Ta CIYCTOLICHHS
JPEHAXKHOI JIAHKH MiKPOLMPKYJISTOPHOTO pyciia. BCTaHOBIIEHO, 110 CTYIHb YIIKO/PKEHHS TeMOMIKPOLMPKYIIALIi 3aJIeKUTh Bif
no3u L-aprininy abo TaypoxoJaTy HaTpio, 1[0 y M0JajbIIOMY BH3HAYaE PiBeHb NAPEHXIMATO3HUX MMOPYLICHB, @ TAKOXK XapakTep
i TeMIIM KOMIICHCATOPHO-IIPUCTOCYBAIBHHUX a00 NeCTPyKTHBHUX 3MiH y CKJIaJi MiAIUTYHKOBOI 3aJI03H.

KitrouoBi ciioBa: miJuuIyHKOBa 3a103a, MOJEI FOCTPOT0 IIAHKPEATHUTY, LIyPH, MiKPOLIMPKYJIALIs, YIbTPacTPyKTypa.

Poboma ¢ gppacmenmom HJIP ,, Ananiz HOpMAIbHO20 1l AHOMATBLHO20 2ICMO2eHe3y MKAHUHHUX KOMNOHEHMI8 cepyeso-
CYOUHHOT cucmemu MI0OUHU ma ekcnepumenmanviux TBapun” (Homep depacasnoi peecmpayii 0115U007837).

[Ticnst cTBOpeHHS MoJeNeld TOCTPOro MAHKPeaTHUTy 3a JONOMOTOI0 pPIi3HHX pEYOBHH, IO
HiJICHITIOIOTE ceKpelito 3ano3u [10], unHATh ToKcHYHYy abo MicleBy akTuUBYyrody fito [/, 8], y 6arathox
JOCHIDKEHHSIX OyJlo MOBeIeHO X mo3o3anexHuil epext. OcoOnuBy yBary MpHUBEPHYJIH MUTAHHS PO
pOJIb MIKPOLMPKYJISATOPHUX 3MiH y PO3BHUTKY IPUCTOCYBaIbHO-KOMIIEHCATOPHUX a00 JECTPYKTHBHHX
MPOIIECIB Y 3aJ€KHOCTI BiJf TIHOMHU MAaTOMOP(OIOTIYHNX TepeOyI0B MiANUIyHKOBOI 3amo3u [1, 2, 3, 6,
11]. [Ipote, norenep He Oyio 3IHCHEHO KOMIUICKCHOTO MOP(HOJIOTiYHOTO AOCIIDKEHHS Pi3HUX MoJesen
NaHKpEaTUTy 3 ypaxyBaHHSIM MapeHXIMaTO3HHX 3MiH Yy 3ali03i, cTaHy MiKpOLUHMPKYJALIl B OpraHi Ta ix
B3a€EMO/IIT Ha yIIBTPACTPYKTYPHOMY PiBHI.

MeTto1o poboTr Oyino BUSBHTH paHHI YIbTPACTPYKTYPHI 3MiHU MiKpOLMPKYJIATOPHOTO pycia B
HiAIUTYHKOBIH 3aJ1031 IPU €KCTIIEPUMEHTAIBHOMY TOCTPOMY MAHKPEATHTI.

Martepiaa Ta Mmerogu aocaimkennsi. CrareBospini mrypu-camiti minii Wistar gara 150—200r)
YTPUMYBAIUCS MIPH 3BUYAMHNX yMOBax (BUIbHHUM DOCTYI 10 TKi i Boau, TeMieparypa mositps 22-24T).
BukopucToByBanu ABI MOAE TOCTPOrO MaHKpeaTUTy. Y MepIIii MOAeNi Micis HIiYHOTO TOJIOAYBaHHS
IIypaM OAHOPA30BO iHTpaIepUTOHEATHFHO BBOIUIN po3unH L-aprininy B mo3ax 3r/kr 4r/kri 5r/kry 0,2
MJT (bi310JIOTIYHOIO PO3YMHY B JIIBY HIDKHIO YACTHHY YEPEBHOI MOPOKHHMHHU. J[JI1 KOHTPOJBHUX TBapHH
BUKOPUCTOBYBAIX BiAMOBiAHUI 00’ €M (izionoriynoro pozunHy. ExCriepiMeHT BHKOHYBABCS 3TiJHO 3
pexomenpanisimu C.H. Kubisch 3i cniBaBropamu [9]. [lns peamizamii apyroi Momeni roctporo
MaHKPEAaTUTy MPOBOIWIN 3arajibHe 3HCOOIIOBaHHS 3a JOIMOMOIO0 1H'€KINT po3unHy KeTamina B 1031 100
mr/kr. Ilicnsa cepeauHHOi MamapoToMii 3MiHCHIOBAIN (iKCcaIlilo ABAHAMANATHIAIOT KUIIIKK ¥ HaKJIaaamu
JiraTypy Ha 3arajbHy >KOBUHY MPOTOKY. [H'€Kui€o depe3 aHTHMME3CHTEPHYHHMN Kpai IBaHaILSTHIATOL
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