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3B's3yBaHHA 10  ClIA0KOI  IHTEHCHBHOCTI  €KCIIOHYBaHHS
BYIJICBOAHUX JETEPMIHAHT /O JIGKTUHY apaxicy Ha Oa3aibHii
MeMOpaHi Ta IUTa3MoiieMi (CHiIbHA B IHTAaKTHiM Tpymi, Iyxe
cuiibHa Ha 14 o0y criocrepexeHHst). 3 IyxKe CUIIbHOI B IHTAKTHIH
rpymi, A0 ciabkoi 3MEHIIWIACh EKCIIPEcisi  PeLenTopiB
MioerritemonutiB. JOCIDKeHHS CHEU(IYHOCTI 3 perenTopaMu
CTPYKTYPHHX KOMIIOHEHTIB Oa3aibHOi MeMOpaHW 1 0Oa3aibHOL
IUIa3MOJIEMH BHBIJHHX HPOTOK MHiTHEOIHHHMX 3aJI03  BUSIBHJIO
crabKy peaKIilo y IIypiB iHTaKTHOI TPYyIH, sIKa IIOCHIIIOETHCS JI0
cunbHOl Ha 14 100y exkcnepumenty, aime Ha 30 moOy
CIIOCTEPEKEHHS Ja€ C1a0Ky PeaKxiLito.
KirouoBi ciioBa: cims3oBa 000J0HKA, TBEpAC IMiAHEOIHHS,
IIypH, TimocamiBaril.
Crarrs Hagiiinuia 20.11.201%.

YHOCTH CBSI3BIBAHMS 10 CTa00H MHTEHCHBHOCTH 3KCIIOHHMPOBAHIIS
YIJICBOZIHBIX JI€TEPMUHAHT K JICKTHHY apaxuca Ha 0a3aybHOM MeM-
Opane 1 miazMoneMmMe (CHIIbHAsI B MHTAKTHOM TPYIIE, OYCHb CH-
nbHast Ha 14 cytku HaOmoaerus). C OYeHb CHIIBHOW B HHTAKTHOM
rpymne K cnaboi  yMEHbIIMIACh OKCIIPECCHS  PELEHTOPOB
MHOCTINTENOIMTHB. VccrnenoBanue CrelpUIHOCTH C perer-
TOpaMH CTPYKTYPHBIX KOMIIOHGHTOB Oa3ajbHOH MeMOpaHbBl H
0a3aIbHOM ITa3MOJIEMMBI BBIBOIHBIX IIPOTOKOB HEOHBIX JKele3
BBIIBUJIO CNIA0YIO PEAKIMIO y KPBIC MHTaKTHOM I'PYMITBI, KOTOpast
YCHJIMIACh /10 CHIIbHOM Ha 14 cytku skcnepumenra, Ho Ha 30
CYTKHU HaOJIOZEHHS JaBaja ciadyro PeaKiuio.
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STRUCTURAL CHANGES OF ENDOCRINE SYSTEM OF MYOCARDIU M DURING THE
STREPTOZOTOCIN DIABETES MELLITUS

e-mail: zhurakivska.o.ya@gmail.com

The aim of the work was to establish the peculariof structural rearrangement of secretory ataatliomyocytes in the
early and long-term streptozotocin diabetes mslffpM). DM was modeled by single intraperitoneahdstration of streptozotocin
(6 mg per 100 g of body weight). The material foe study was taken on the 14th and 56th days ofxtperiment. An electron
microscope method of investigation was used. It feasid that streptozotocin DM in secretory atriafdiomyocytes leads to
rearrangement of intracellular organelles resptméils the synthesis and secretion of atrial nagtia peptide. It should be noted that
there is a redistribution of various types of setyegranules (SG) in response to hyperglycemiath@ril4' day of experiment, there
was a significant increase of the bulk densityififising SG, indicating the enhancement of withdrbprocesses of ANP from the cell.
On the 586 day, the bulk density of young and mature SG vigsifisantly reduced, indicating a breakdown of gemsatory
mechanisms.

Key words: streptozotocin diabetes mellitus, rats, secretigl cardiomyocyte.

The article uses RSW "Optimization of complex rineat of morphological lesions of digestive, encecand urogenital
systems in diabetes mellitus" (State registratiomiper 0113U000769).

Over the past decades, scientists around the Wwarld been studying the endocrine function of the
heart [2, 15 and 22]. Since 1981, thanks to rekebycA.J. De Bold and co-authors who found that a
substance with expressed natriuretic and diuretipgsties was produced in the atria, the heartrbemde
considered as an organ that, along with the pumptiin, also carries out endocrine [20]. In 1983, a
polypeptide, called ANP was isolated and purifieghf the heart of a rat. In the same year, thispagiide
was isolated from human atria [8]. The mechanicglaasion of atria of the myocardium increases the
secretion of ANP. The role of glucagon-like peptildéGLP-1) in the regulation of ANP secretion byiaais
also proved. GLP-1 is an incretin-like hormone sttt by endocrine cells of the epithelium of thealsm
intestine. Stimulated by glucose, with the bloaetstn, GLP-1 enters the B-cells of pancreas, whiotukites
the release of insulin. The activation of the GLRdeptor found in the atria contributed to theasé of ANP
and the reduction of arterial pressure [10]. In emadscientific literature there are a lot of faatsout
endocrine effects of ANP, particularly its partaipn in the regulation of homeostasis [17, 18FTgeptide is
an antagonist of the renin-angiotensin-aldostesystem, which is activated in DM. The morphological
aspects of the condition of the endocrine heaidiapps in diabetes are insufficiently studied.

The purposeof paper was to establish the peculiarities ofcttinal rearrangement of secretory atrial
cardiomyocytes on the 14th and 56th days of stzeftoin DM.

Materials and methods Pieces of atria of 20 white male rats of the Widine were used as a
material for the study. Animals where divided irRogroups (10 animals in each group): control and
experimental. Experimental diabetes mellitus (EDiMAnimals of the experimental group (EG) was nmextiel
by a single intraperitoneal injection of streptapin (dissolved in 0.1M citrate buffer solution kvjtH 4.5) at
a dose of 6mg per 100g of body weight. The cogimmlip (CG) of animals in an equivalent dose wasteg
intraperitoneally with 0.1M citrate buffer with pM.5. Euthanization of animals was performed under
thiopental anesthesia by decapitation and subseqokection of blood in a test tube for biocherhstadies.
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The development of diabetes was controlled by #ilg determination of blood glucose level, which
was measured with a drop of blood of the caudal using test strips at the AccuCheck (Germany)ogleic
meter. The level of glycated hemoglobin (HbAlc)hlwod was determined in the “Diameb” certified
laboratory using the ACCENT-200 HbAlc DIRECT diastiokit (PZ Cormay S.A., Poland). The materials
were taken on the 14th and 56th days of the expatimAn electron microscopic method of investigatias
used. The bulk density of SGs were determined.

Morphometry was performed on digitized electronogausing the ImageJ v software. 1.47 (NIH,
USA, http://imagej.nih.gov/ij) NIH USA "Image J" manual mode with allowance for increments. Compute
data processing was carried out using the staligiickage Stat.Soft.Inc; Tulsa, OK, USA; Statiséc

Results and their discussion.In the control group of animals, with the use oé thlectron
microscope, we, like other authors [5], distingatsithree types of SG: Type 1 (young) were chaiaetéby
a matrix of high electron density, which was sunded by a membrane with a light rim beneath; Type 2
(mature) had a matrix less electronically tigheréhwas a membrane, but the sub-membrane rim \sastab
Type 3 (diffusing) had a matrix of moderate densitigh no outer membrane, and the periphery wasdau
Sometimes the contours of diffusing SGs were bliiseme of them became crescent shaped, indi¢hng
secretion from them to the bloodstream. A low eteoptical density of the 3rd type of SG is asdedavith
the release of ANP out of them by exocytosis, whedhto a decrease in their optical density [18n6 13]. In
the control group of animals, young and mature &€& located mainly near the nucleus and under the
sarcolemma in the diffusing type. Although, alleiartypes of SGs were detected in the area of thgi Go
complex, around the nucleus. On thé& tidy of the experimental DM, the blood glucose llevas 16.78 +
0.124 mmol / | (control 5.09 = 0.25 mmol / |, p <01), HbAlc 6.54 + 0.75% (control - 1.88 + 0.31%, p
<0.01). At the ultra-structural level, the clardion of the sarcoplasm of secretory atrial carglimeytes of
different parts of the heart was revealed. Saraolerwas loose and sometimes formed invaginatiomdeins
the cell. In some secretory atrial cardiomyocygpertrophy and hyperplasia of structural companehthe
Golgi complex, granular endoplasmic mesh, were dourhe nuclei of secretory atrial cardiomyocytes
contained diffusely located granules of euchromio. 1a).

Nuclear shell formed numerous non-deep fingergitarusions. Near the nucleus, there were single
young and mature SGs, most of them, along withuglifiy SGs, were located sub-sarcolemmally (Fig. 1b)
According to the morphometric analysis (Table H¢, ¥olume density of SGs at this time of experinvess
significantly increased due to all their forms,esglly young ones. It should be noted that thewel density
of diffusing SGs increased by almost 40%, whichi@lsly lead to an increase of ANP in blood. On¢hef
main factors contributing to the release of ANRfrthe atria is mechanical stretching of the mydoand
[11]. From the pathogenetic point of view, the @ase of the polyol route of glucose metabolism ik D
increases the formation and accumulation of sdrbitdissues, which is accompanied by an increase i
osmolality and the amount of intracellular fluidthvitissue damage. Some authors are convinced that
moderate hyperglycemia and chronic increase im@aglume stimulate the release of ANP [1], whigh i
confirmed by our research data. ANP, in turn, le¢ads increase in the velocity of glomerular dilion and
polyuria [16]. Some researchers on the 17th dahetevelopment of experimental streptozotocinedesh
observed a significant increase in the level of ANPrat's blood. They considered that pathogenetic
mechanism of development of this phenomenon waslébeease in the sensitivity of kidney receptors to
ANP. This was confirmed by clinical observationsu$, in patients with type 2 DM with the presente o
microalbuminuria in the background of diabetic mephathy, more than 27% increase in the level of
natriuretic peptides in blood plasma was obser28il Pther authors believe that an ischemia aratdtitial
edema [3], which we observed in the myocardiumhenlong-term course of diabetes mellitus, was also
stimulant for accumulation and enhanced allocatibANP. In turn, endothelin, as a strong vasocanietr,
also increases the secretion of ANP [4, 7, 12].Mbet pronounced changes during the period of aduisen
were found in mitochondria. Most of them had theminated matrix, part of them had discomplexatibthe
cristae, and in the third ones we observed the latengestruction of the inner shell with the forimatof
vacuoles. On the S&lay of experimental DM, glucose and HbA1c levetseased to 18.21 + 0.22 mmol / L
(control 5.31 = 0.23 mmol / |, p <0.001) and 9.30.25% (control - 2,32 + 0,09%, p <0,01), indicgtthe
development of a severe decompensated form oftdmla secretory atrial cardiomyocytes we obsetived
phenomena of vacuolar and hydroponic dystrophy. @ Structural elements of the Golgi complexewer
destroyed, granular endoplasmic cisternae werendepawith single ribosomes attached to them. Most
mitochondria were swollen, had an enlightened matnd destroyed cristae. Quite often we observechad
in sub-sarcolemmal region and around the nuclgais bf myofibrils and their rupture (Fig. 2b). Thalk
density of SGs were decreased, compared to thepsestudy period, due to their young and matunego
(see Table 1). At the same time, the bulk densitifiusing SGs did not significantly change andsvgaeater
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than the control values, this also applied to thi& Hensity of all SGs. Most of the SGs were lodaiader
sarcolemma.

A'-'Q, &
Shs 3

LT N

oy - ~r 2 ’ ~ ) 7~ P A,
Fig. 2. Destructive changes of secretory atriadioamyocytes of the right auricle on the"S@ay of experimental DM. Electronic
microphotographs. Sat) 9600, b) 6400.Markings: 1 — nucleus, 2 — mitochian 3 —lysis of myofilaments, 4 — subsarcolemes®@ma, 5 — Golgi
complex, 6 — mature SG, 7 — diffusing SG.

Table 1
Bulk Density of Different Types of SG during Experimental Diabetes Mellitus
) Types of 14" day 56" day
Part of myocardium granules CG EG CG EG
1-st 1,88+0,09 3,9810,T9 1,84+0,09 2,5610,18
Right auricle 2-nd 3,5210,18 4,2120,18 3,4840,18 3,9620,20
3-rd 3,1340,19 4,38+0,17 3,0910,19 4,3210,19
Al SG 8,5310,31 12,5740,55 8,4110,42 10,8440,57
1-st 0,8910,08 0,9610,09 0,87+0,08 0,92+0,07
Ia_lﬁgcle 2-nd 1,31+0,09 1,27+0,06 1,27+0,09 1,26+0,08
3-rd 1,97+0,12 2,78+0,14 1,79+0,08 2,3610,12
Al SG 4,17+0,18 5,01+0,25 3,9310,18 4,5420,2%

Notes: * p <0.05; ** p <0.01 - probability of inditors in comparison with the previous term of tkggeement; # p <0.05; ## p <0.01 - the probabdity
the indicators compared with the control group.
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Such qualitative and quantitative changes in S@ioably, led to a decrease in the level of ANP in
the blood, which was confirmed by data from othesearchers [9]. Scientists believe that these esang
indicate a failure of compensatory processes [R21¢ur opinion, reduction of secretory activitysefcretory
atrial cardiomyocytes is associated with destracgxocesses in the cells themselves. Such chamgee-i
diomyocytes are associated with the developmentosfounced diabetic microangiopathy in this pefiet.

i

1. Thus, on the 14th day of the development of expartal DM there was an increase in the functional
activity of secretory atrial cardiomyocytes, whichorphologically manifested itself: hypertrophy and
hyperplasia of the Golgi complex, an increase itk blensity of SGs with the predominance of diffusib
forms over young and mature, indicating the enttpoacesses of withdrawal of ANP from cells.

2. Onthe 58 day of experiment, secretory activity of secretirial cardiomyocytes decreased due to their
exhaustion and the development of destructive psasein them. The bulk density of young and m&@s
decreased, compared to the previous term of theriexgnt, while that of the diffusing SGs remainéghh
Such changes in cardiomyocytes develop on the baakd of diabetic microangiopathy.

3. Future studies of changes in the endocrine systahedeart in experimental diabetes mellitus asd i
correction with Exenatide are promising. This vallow Exenatide to be recommended or not as an
antidiabetic medication for the correction of dizbeardiomyopathies.
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CTPYKTYPHI 3MIHHA EHJIOKPUHHOI CACTEMHA
CEPLIS1 IPU CTPEITO30TOIMHOBOMY
IYKPOBOMY JIABETI
KypakiBebka O.51., Mukyaeus T.U., lopak Y.M.,
Kiaunuu 1.1, MucskiB B.A, I'peunn A.B., Knunna O.0.

Metoro poGotu Oyino BCTaHOBIEHHA OCOOIMBOCTEH
CTPYKTYpHOi ~ nepeOylIOBM  CEKPETOPHHX  HEpEiCcepIHHX
KapJiOMIOLMTIB y paHHI Ta BifiajeHi TepMiHH mepediry
CTPENTO30TOLMHOBOr0  IykpoBoro  miabery  (LD). I/
MOJIeITIOBAIII OJTHOPA30BUM BHYTPILIIHHOOYEPEBHHHIM
BBEICHHAM crpento3oToimuy (6 mr wa 10Q macu Tina).
Martepian 11 nocnipkeHHS 3abupamt Ha 14 ta 56 nobwm
eKCIICPHMEHTY. BHKOpHCTaNM  eJIeKTPOHHO-MIKPOCKOIIYHUI
METOJ JIOCTI/DKEHHS. BCTaHOBIIEHO, 110 CTPENTO30TOLMHOBHI
LI B cexkpeTopHUX NnepecepAHIX KapioOMIiOLUTaX IPU3BOIUT
g0  1mepeOymoBH — BHYTPILIHBOKJIITHHHHAX — OpraHent,  siki
BIOMOBIJAalOTh 32 CHHTE3 1 CEKPELil0  IepelCepAHOro
Harpiiiypernunoro nentuay (ITHYTI). Cuing 3asnauurw, 1o
BiOyBaeTHCS MEePEepO3NO/ILT PisHUX THUITB CEKPETOPHUX TPaHyI
(CT") y Bianosine Ha rimepriiikemito, npu npoMy Ha 14 oGy
CKCIICPUMEHTY 3HAa4yHO 30UTBIIYEThCS O0'€MHA MIUTBHICTH
mdynanytounx CI, mo BKa3ye Ha IIOCWICHHS IIPOLECIB
Busenenns [THVYII i3 xituny, a Ha 56 100y 00'eMHa MIUTBHICTD
Mosoux 1 3pimmx CI' TOCTOBIPHO 3MEHILYETHCS, IO CBiIINTH
PO 3pUB KOMIEHCATOPHUX MEXaHi3MiB.

Kiro4oBi cj10Ba: cTpenTo30TOLMHOBHI IIyKpOBHUi aiader,
ITypi, CEKPETOPHUH MepeicepIHIH KapJiOMIOIHT.

Crarrs Hagiinoa 6.11.201%.

CTPYKTYPHBIE U3MEHEHHWS SHAOKPHUHHOMI
CUCTEMBI MUOKAPJA ITPU
CTPENTO30TOLHIMHOBOM CAXAPHOM JTUABETE
Kypaxosckas O.51., Mukyaen T.W., lonpax Y.M., Knunuu
SN, Muckus B.A., I'peunn A.B., Knbinbra O.0.

Lensto pabGoTel  ObUIO  OmperneneHHe  O0coOEHHOCTEH
CTPYKTYPHOM MEPECTPONKHI CepIIeUHbIX MpeICEPIHBIX
KapJMOMUOLIUTOB B PaHHHE W OTHAJCHHBIE CPOKH TEUEHUs
€KCIIEPUMEHTAIBHOTO CTPENTO30TOLMHOBOIO CaXapHOro apabera
(CI). CII MonenupoBani OXHOBPEMEHHBIM BHYTPHOPIOLIMHHBIM
BBeeHHeM crpenro3otonnHa (6 mr Ha 10Q maccel Tea).
Marepuan mius ucchenoBaHuss u3biMai Ha 14 w 56 neHb
eKCIIepuMeHTa. VICTonp30Bay eNIeKTPOHHO-MHUKPOC KOIMYECKUH
MeToq uccnenoBanus. ONpeeneHo, 4To CTPENTO30TOLMHOBBIH
CJl B CEKpETOpHBIX MPEACEPAHBIX KapAMOMHOLMTAX BENET K
MIEPECTPOIiKE BHYTPUKIIETOUHBIX OPTraH3/UI, YTO OTBEYAIOT 3a
CHHTE3 M CEKPELMIO MPEACEPAHOTO HATPUHYPETHIECKOTO NENTH A
(ITHVYTI). Crenyer OTMETHTB, 4To TIPOHMCXOTUT
riepepacipesieliecHie pasHbIX THIIOB ceKpeTopHbIX rpanyn (CT) B
OTBET Ha TUINEPIIMKEMHUIO, TIPU 3TOM, Ha 14 CyTKH eKcrepraMeHTa
3HAYUTENNBHO YBEIIMYHBACTCS oObeMHast IUIOTHOCTB
mpyrmupytomux CI', 9T0 yka3bIBaeT Ha YCIJICHHE IIPOLIECCOB
BoiBezienmst [THYTI u3 kiterok, a Ha 56 cyTku 00beMHast IIIOTHOCTD
Monoiabix M 3penblx CIT IOCTOBEpPHO — yMEHBIIAETCs, UTO
CBUJIETENBCTBYET O CPHIBE KOMIIEHCATOPHBIX MEXaHH3MOB.

KitioueBble cj10Ba: CTPENTO30TOLMHOBBIN CaxapHbIH quader,
KPBICHI, CEKPETOPHBIN NPEICEepAHbIIH KapAUOMHIOLHT.
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ULTRASTRUCTURE OF ALVEOLAR MACROPHAGES IN CASE OF E XPERIMENTAL ACUTE
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We have done experiments distar line white male rats using electronic micaye method and studied in dynamics (12,
24, 72 hours) the ultrastructural changes of alwraolcrophages in case of experimental acutefasloae. It has been established that
already in 12 hours after beginning of the expaninome can observe increase of quantity and furadtiactivity of macrophage cells.
With expansion of experimental timeline (24-72 I®)uwe have observed both dystrophic-destructivk ataptive changes in the
alveolar macrophages.

Key words: lung, alveolar macrophages, experimental acute faiture

The paper is a fragment of RSW “Pathogenetic Dewetmt Mechanisms of Changes in the Respiratonygdfing, Nervous
Systems in Case of Simulated Pathological Conditiond Correction of Thereof” (number of state rergison 0117U001758).

It has been established in the multiple clinical axperimental studies that alveolar macrophages
(AM) play an important role in support of resistared human body in case of exposure to exo- anolgeamic
factors [1, 2, 4, 6]. Analysis of many works hasndestrated that morphofunctional condition of AMs i
closely connected with structural and metabolicnglea in lungs in case of different pathologicalditions
[3,5,7,10].

The purpose of this research was to study in dynamics theastituctural changes of alveolar
macrophages of the respiratory part of lungs ie chexperimental acute renal failure (EARF).

Materials and methods.The experiment was done on 45 Vistar line whiteemals weighting 180-
220 grams, which were subdivided in two groupstroband experimental. Acute renal failure in raftshe
experimental group was induced by intramusculai@idtration of 50% glycerol agueous solution in rafitg
of 10 ml per kg of body mass [14]. Equivalent armafrwater for injections has been injected todbatrol
group. Lung tissue sampling for electronic micrggcexamination was done using ketamine anaesihesia
12, 24, 72 hours after beginning of the experimBréces of lung tissue were fixed in 2,5% solutdn
gluteraldehyde with further postfixation in 1% dimn of osmium tetroxide. After dehydration, thetemzl

130



