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®ATOIIUTAPHA AKTUBHICTH HEUTPO®LIIB
KPOBI B MEXAHI3ZMAX PO3BUTKY

EKCIHEPUMEHTAJIBHOT'O BAKTEPIAJIBHO-
IMYHHOTI'O TAPOJJOHTUTY
JlemkoBu4 A.€., bonnapenxko 10.1., I'acrok IL.A.,
CyxoBoJieus 1.0.
OpHi€lo i3 BaXKIMBUX JIAHOK B MEXaHi3Max PO3BHTKY,
110 MPU3BOJSTH JI0 YIIKODKCHHS CTPYKTYPHHX KOMIIOHCHTIB
MapOJOHTAJIBHOIO KOMIUIEKCY Ta PO3BUTKY 3allalIbHOIO
mpolecy 3 pi3HHM CTyNeHeM TsDKKOCTi, € (aronurapHa
aKTUBHICTb JIeHKoLWTiB. MeTa HOCHIUKEHHS MoJisraiga B
OLiHIII AKTHUBHOCTI HeWTpodiniB KpOBi pu
CKCTICPIMEHTATBHOMY  3MOJICIbOBAaHOMY  OaKTepialbHO-
IMyHHOMY TapOJOHTHTI. Y CTaTTi HaBeICHI pe3yJbTaTh
JIOCITiZPKEHb OKa3HHKIB CIIOHTAHHOT'O T4 aKTHBOBAHOT'O TECTY
3 HITPOCHWHIM TeTpazosieM Ha 7-My, 141y i 301y moOy
eKCIIEPUMEHTAILHOTO OaKTepiajbHO-IMyHHOTO 3amaJieHHs B
napooHTi. IIpu 1[bOMY HaBOASATHCS aHI LIOAO XapakTepy
3MiH (arouuTapHOi aKTUBHOCTI He#TpodiniB y mnpoueci
¢dopmyBaHHs 1 XpOHi3amii 3amajgbHOrO BOTHHINA B
[IAPOJIOHTAJIbHUX TKAaHWHAX. TakoX BCTAHOBIICHO, IO
XapakTep mepediry IaHoro 3MOIEIHOBAHOTO 3alajibHOTO
IPOLIECY 3aMaJICHHS B IapOJOHTAIPHUX TKAHHHAX 3aJIC)KaB
Bi ocobmmBocTe  3MiH  (arorurapHOi  aKTHBHOCTI
HeltpodiniB  kpoBi. Ilpm 1pOMy 3amaneHMH mpolec
CYNPOBOJKYBABCSl  MIJBUIICHHAM CIOHTAHHOTO TECTY 3
HITPOCHHIM TeTpa3oilieM HeHTpo(diniB KPOBi Ta 3HIKCHHIM
noka3HuKiB inaykoBaHoro HCT-tecTy, pe3epBy OKCHIeEH-
3aJIeKHOTO  MeTabomizMy,  KoedimieHTa  MeTabonmidHOi
aKTHBALil HEUTPOQiNiB KPOBI LIypiB i3 3aMaILHUM MPOLECOM
y TapoJOHTI Ta CBIIUMB IIPO BHCHAXXEHHS MeTaOONiTHUX
pe3epBiB JaHHUX KIITHH 1 HOPYIIEHHS IIPOLECiB (haromuTosy.
KnrouoBi cioBa: daroumtos, HeWTpodinu, imMyHHa
cucreMa, 6akTepialbHO-IMyHHHUI HapOJIOHTHT.
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DATOIIATAPHAS AKTUBHOCTH HEMTPO®HUIIOB
KPOBU B MEXAHU3MAX PA3BUTUA
SKCHEPUMEHTAJIBHOI'O BAKTEPUAJIBHO-
HUMMYHHOI'O ITAPOJJOHTHUTA
JemkoBuy A.E., Bonnapenxo 10.U., I'acrok IL.A.,
CyxoBoJien H.0.

OpnHOI1 U3 BaXKHBIX 3BEHBEB B MEXaHU3MaX IOBPESKACHUS
CTPYKTYp IapOAOHTAJIBHOTO KOMIUIEKCa ¥ (OPMHPOBAHHS
BOCHAJIMTEIBHOTO NPOLECCca C PAa3INYHON TSIKECTBIO, SIBISICTCS
(barouurapHas aKTHBHOCTb JICHKOLMTOB. L{enb uccienoBanus
3aKJII0YAJIach B OLCHKE aKTMBHOCTU HEHTPO(MHIOB KPOBH IPH
SKCNIEPUMEHTAIbHOM  MOJIETTMPOBAHHOM  OaKTepHaIbHO-
MMMYHHOM BOCIAJIeHHE B TapojoHTe. B craThe mokaszaHbI
pe3ynbTaThl  HCCICIOBAaHMH  IOMyYEHHBIX  ITOKa3aTeleit
CIIOHTAHHOTO ¥ AaKTHBHUPOBAaHHOTO TECTa C HUTPOCHHHUM
TerpazomueM Ha  /-btie, l1l4se u 3041 cyTkH
JKCIIEPUMEHTAIBHOr0 MapoJoHTuTa. [Ipym 3TOM mpHBOISTCS
JaHHBIE O XapaKTepe U3MEHEHHH aKTHBHOCTH HEHTPOQUIIOB B
nporecce GopMUPOBaHMSA U XPOHHU3ALUU BOCHATUTEIBHOTO
ouyara B TKaHSAX MAapoOJOHTA. YCTaHOBJIEHO, YTO XapakKTep
TEYEHHs OSKCIIEPUMEHTAIbHOTO BOCHANCHHS B TKAHAX
TapOJOHTAIFHOTO KOMIUIEKCA 3aBHCHUT OT OcoOeHHOCTeit
HM3MEHEHUI (aronurapHOd aKTUBHOCTU HeHWTpoduios. Ilpu
9TOM BOCHAJHUTEIBbHBII nporecc COIPOBOXKIAIICS
HOBBIIICHUEM CHOHTAHHOTO TECTAa C HHITPOCHHHM TETPA30JIneM
HEUTPOOHIOB  KPOBM W CHWDKCHHEM  IOKa3aTelieH
UHAYLUPOBAaHHOIO HCT-recra, pesepBa KHCIIOpO.I-
3aBHCUMOro Mertabosn3Mma, KodpduimeHTa MeTaboNInuecKoi
AKTHBHOCTH HEHTPO(HIOB KPOBH KPBIC C BOCTIAIUTEIHHBIM
TIPOLIECCOM B MAPOJOHTE U CBHIETEIHCTBOBAT 00 MCTOICHUN
METa0OIMYECKUX PE3EePBOB JAHHBIX KJIETOK U HapyIICHUU
po1eccoB (aronuTo3a.

KaroueBbie  caoBa:  daronmros,
UMMYHHasl cUCTeMa, OaKTepHalbHO-UMMYHHBIH.
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The purpose of the work was to study the morphckdgihanges in the heart muscle of rats with matateite peritonitis
against the background of diabetes mellitus conth&meanimals with experimental widespread acutetqrétis. Structural
changes of cardiomyocytes (focal intracellular nyyolysis and pycnotically altered nuclei), pronoederivascular edema,
focal dystrophic-necrotic changes, polymorphocetinfiltrates, which were located in the stromasiyascularly and around the
necrotically altered cardiomyocytes, were reveafetiuctural changes of cardiomyocytes and distwesnn all links of the
microhemocirculatory bed, which were manifestedystonia and paresis of vessels, changes in rhiealgyoperties of blood
were more pronounced in the conditions of comopaithology.

Key words: acute peritonitis, diabetes mellitus, morphologétenges of the heart muscle.

The work is a fragment of the research project tRagenetic features of the allergic and inflammatarycesses course
and their pharmacocorrection”, state registratiomN)116U004503.

The urgency of timely diagnosis and treatment afespread acute peritonitis (WAP) against the
background of diabetes mellitus (DM) is due to leegn disability, complicated course and high midgta
[7, 10]. One of the main provisions in all modeoncepts of various diseases’ pathogenesis, ingudin
WAP, is the cell membrane structure damage. Asngexmuence, complex morphofunctional changes of
the internal organs lead to the development of dioains, which are the main causes of lethality i
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peritonitis [2, 3, 8, 9]. The inability of the bodydefenses to localize infectious factors andrawvide
adequate excretion of toxins due to the pathogefestures of diabetes causes the developmentltprau
organ failure syndrome in these patients [1, 6fSEhfactors are universal for various critical dbhods

and affect the course of the disease. Animals esiberimental models of WAP and acute inflammation
of the peritoneum against the background of DM weged to elucidate structural changes in the heart
muscle.

The purpose of the work was to study the morphological chanigethe rat heart muscle with
simulated WAP against the background of DM compa&oeghimals with experimental WAP.

Materials and methods.The experiment was performed on 48 white rats, whiere divided into
two groups: the main group - 24 animals with siredaWAP against the background of DM, the
comparison group - 24 animals with modeled WAP. fie compared groups of animals were
representative by weight, sex and age. Euthanasidsowvas performed under thiopental anesthestaen
1st, 3rd and 7th days after the injection of feéesa result of death during the experiment, thelmer of
animals in the groups at the time of euthanasiaagasrdingly different.

This experimental study was carried out in comméawith the general rules and regulations of
the European Convention for the Protection of Mdte Animals, which are used for research androthe
scientific purposes (Strasbourg, 1986), the Gertettaical Principles of Experiments on Animals (Kyiv
2001), and the Law of Ukraine “On the ProtectiorAafmals from Cruel Treatment® (2006).

Experimental DM was induced by means of intrapagtl administration of streptozotocin
produced by “Sigmal” in the fasting state at thealof 60 mg/kg, which was dissolved in a sodiumatst
buffer solution (pH 4.5). Glucose studies wereiedrout at 9:00 with free access of experimentahals
to food and water during the night period. Inslr? 11U subcutaneously two to five times a weelgsw
administered to rats throughout the observatioioger

After 2 weeks upon the use of streptozotocin invélreous blood of rats, which were obtained from
the tail vein, glucose content was determined, iartthe subsequent studies, only the rats with glaco
content of more than 300 mg/L were observed.

14 days after the use of streptozotocin, animatlsemain group were administered a 10% solution
of filtered stool suspension into the abdominalityeat the dose of 0.5 ml per 100 g of body weigtius,
peritonitis was induced by the model proposed 4. azarenko et al. (2008) [5].

This model of peritonitis by its etiological facsorclinical manifestations and the course phases is
close to a similar process in humans. The faecsgenusion was obtained by mixing isotonic solutind a
stool obtained from the feces of 2-3 intact animtien it was filtered twice through a double lagér
gauze. The resulting suspension was injected iesdtty rats in a puncture manner no later than 20 m
after its preparation. In order to avoid damagehi® internal organs when the faecal suspension was
introduced into the abdominal cavity, the animatravkept upright, with the caudal end up. Using the
method of puncture of the ventral wall in the cewtiethe midline of the abdomen, directing the ehthe
needle alternately into the right and left hypodlrium, right and left iliac areas, the equal amooint
faecal suspension was introduced.

Histological examination of the heart tissues wasfggmed, they were fixed in 10% neutral
formalin solution and Lilly fixator, followed by épedding in paraffin. The sections obtained by medns
the sledge microtome were stained with hematoxgtid eosin, by Heidingen and by Shabadash. The
nature and depth of morphological changes wererm@ted using Olimpus microscope and the
histological slide imaging system.

Results of the study and their discussiorn the histological study of myocardial tissue mmals
with simulated WAP, ob the 1st day of the experimare found a slightly pronounced blood filling of
arterial vessels in the epicardium and a sligheespn and vascular venous type congestion. Irtiaddi
there was indolent perivascular edema and singipedietic hemorrhages. In some fields of view
polymorphocellular elements were observed. Thenwravas sharply loosened by edema, which also
extended to the intercellular spaces (fig. 1). Setrmmal vessels were somewhat dilated, irregufdidy
with blood. In most fields of view, cardiomyocytegre well visualized. However, in several specimens
single cells with optically empty cytoplasm wereeuantered in the myocardial thickness.

In animals with WAP, cell infiltrates were observaath perivascularly and in myocardial stroma
(fig. 2). In addition, hemorrhages localized withire thickness of the myocardium could be deteitted
individual specimens. Certain areas with necrotiterad cardiomyocytes were surrounded by
polymorphocellular infiltrates.
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Fig. 1. - Histological structure of the myocardiuﬁan animal Fig. 2. - Histological structure of the myocardiiman animal
with  WAP on the 1st day of the experiment. Stainimigth with WAP against the background of DM on the 1sy ad the
hematoxylin and eosin. x 200 experiment. Staining with hematoxylin and eosi200

In the comparison group on the 3rd day of obsesmgtronounced blood filling of blood vessels
of the arterial type in the epicardium and expamsiod full blood vessels of the venous type wereakd.
In addition, moderate perivascular edema was obderwith diapedetic hemorrhages and
polymorphocellular elements in some places. Inahignals of the main group, there was pronounced
edema of the perivasal stroma, which containedesieg/throcytes and polymorphic cells (fig. 3). ICel
infiltrates were visualized both in the perivascudaeas and in the stroma of the myocardium, whose
vessels were slightly enlarged and irregularlyedlllwith blood. In some animals, hemorrhage in the
thickness of the myocardium and single cells wittef intracellular myocytolysis and pycnoticallyesbd
nuclei were found. In the endocardium, there wargls aggregations of lympho- and histiocytes.
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Fig. 3. - Histological structure of the myocardiofran animal Fig. 4. - Histological structure of the myocardiinran animal
with WAP against the background of DM on the 3rg/ dd the with WAP against the background of DM on the 7tly dd the
experiment. Staining with hematoxylin and eosi200 experiment. Staining with hematoxylin and eosii8@

On the 7th day of experimental WAP modeling, theoosydial stroma of the animals in the
comparison group was moderate, loosened, contaigingle erythrocytes and polymorphocellular
elements. Stromal vessels were irregularly blodeefi Cardiomyocytes were well visualized in thetva
majority of visual fields.

Accordingly, the pathological changes that occuatall levels of the microhemocirculatory bed,
in animals with WAP against the background of diabemellitus, were manifested by dystonia and
angioparesis. Changes in the rheological propedfiddood, hamely blood stasis, formation of celtul
aggregates in the lumen of vessels were obserdadmB separation was seen in individual vessels.
Dystonic manifestations and overflow of vesselfwhitood led to active transudation of liquid bldatb
perivasal spaces. The perivasal stroma was loosbpeslema extending to the intercellular layers,
disintegrating the muscle layers.

In animals of the main group, in the thicknesshaf myocardium, it was found that individual
cardiomyocytes had fuzzy contours, areas of complacement of cells alternated with the foci ofithe
loosening. Longitudinal sections showed wide fi@fisisordered placement, tortuous path, and myocyt
fragmentation (fig. 4). The cross-striation waszigjainevenly pronounced, cytoplasm was heterogeneou
irregular in color. Somewhere between cardiomyaysenall cell infiltrates were noted. In some
specimens, a small number of cells with clearedpgsm were identified and changes in the struaifire
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nuclei were observed, indicating that the presafidecal dystrophic-necrotic changes. Small aredb w
necrotic altered cardiomyocytes were surroundegdbymorphocellular infiltrates.

Our data are consistent with the results of I.YasHul [4], who revealed congestion of veins,
venules and irregularly pronounced edema of irtenst in predominantly subendocardial compartments
for 24 and 48 hours from the time of WAP modelifige onset of pronounced interstitial edema, which
we found early in the WAP modeling period agaihst background of DM, and the rapid increase of the
dyscirculatory phenomena in the hemomicrocircujabmd of the heart, combined with hypertransudation
throughout the experiment, indicate that DM is Bigantly deepens and accelerates the processagan
dysfunction.

The onset of pronounced interstitial edema at #mty estages of widespread acute peritonitis
modeling against the background of diabetes mslland a rapid increase in structural changes of
cardiomyocytes, dyscirculatory phenomena in therfmaeicrocirculatory bed of the heart in combination
with hypertransudation throughout the experimedidate a rapid generalization of the process cahged
the comorbid pathology which deepens and accekethgeorgan dysfunction processes.
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MOP®OJIOI'TYHI 3MIHHU B CEPIIEBOMY M’ 131
IYPIB 1P EKCIIEPUMEHTAJIBHOMY

MOP®OJOI'NYECKUME UBMEHEHHUSA B CEPAEYHOU
MBbIIIIE KPbIC ITPU SKCIIEPUMEHTAJIBHOM

NEPHUTOHITI HA TJII HYKPOBOT'O JIABETY
JI3r00anoBcbkuii 1.51., Bepera B.M ., Ilinpyuna C.P.,
Meabauk H.A.

Meroto nociikeHHsT OyJio BUBYEHHST MOP()OIOTIUHIX
3MIH y CEpUeBOMY M’ f3i IIypiB HpH 3MOIEIEOBAHOMY
rOCTPOMY IMOIIMPEHOMY MEPHUTOHITI Ha TJi IYKPOBOIO
niabeTy MOpPIBHSAHO i3 TBapMHAMHU 3 EKCIIEPHUMEHTAIbHUM
TOCTPHM IOIIMPEHUM IEPUTOHITOM. BHSABICHO CTPYKTYypHI
3MiHM  KapaiomionuTiB  (OCepelKOBUil  BHYTPIIIHBO-
KJITHHHUM MIOIMTONI3 Ta MIKHOTHYHO 3MiHEHI siapa),
BHPXCHUH  TEpPHUBACKYNSpHUA  HAOpsK,  BOTHHUILIEBI
JUCTPOGIUYHO-HEKPOTHYHI  3MiHH, MOTIMOP(HOKIITHHHI
iH}igpTpaTH,  AKi  pO3TAlIOBYBAIMCA Yy  CTPOM,
NEPUBACKYJISIPHO Ta HABKOJIO HEKPOTHYHO 3MIiHEHHX
kapaiomionunTiB. CTPYKTypHi 3MiHH KapJiOMiOLHUTIB Ta
MOpPYIICHHS Yy BCIX JIAaHKaX MiKpOreMOLMPKYJISTOPHOTO
pycia, siki BimoOpakaluch y AUCTOHII 1 mapesi CyauH, 3MiHi
PEOJIOTiYHNX BIACTHBOCTEH KPOBi OYIJIH OLIbLI BUPAXKEHUMHU
B YMOBax KOMOpOiTHOT maToJorii.

KuouoBi cioBa: rocTpuil HOMUpPEHHHA IMEPUTOHIT,
mykpoBuid  nmiaber, MopdoJoriuHi 3MiHH ~ CEepLEBOro
M’ s3y.

Cratts Hagiinuia 26.06.201%9.

MNEPUTOHUTE HA ®OHE CAXAPHOI'O IUABETA
J3ro0anoBekmii U.51., Bepsera .M., Iloapyuynas C.P.,
Measnuk H.A.

Lenbto nccnenoBanus ObLIO M3ydeHHUE MOP(OIOTHUECKHX
HW3MEHEHUH B CEpACYHOI MBIIIIE KPBIC IPH CMOJCTHPOBAHHOM
OCTPOM PAaCHpPOCTPAHEHHOM MNEPUTOHHUTE Ha (POHE CaxXxapHOTo
quadeTa Mo CPaBHEHHUIO C JKMBOTHBIMU C SKCIEPUMEHTAIBHBIM
OCTPBIM  PAcIpPOCTPAHEHHBIM  IEPUTOHUTOM.  BBISBICHEI
CTPYKTYpPHbIC H3MCHEHHS KapAHOMHOLUTOB (BHY TPHKIICTOUHBIH
MHOLIMTOJIH3 i MUKHOTHYECKH H3MCHECHHBIE S1/1pa), BBIPAXKCHHBIH
MePUBACKYISAPHBII  OTeK, OYaroBble  IUCTPOPHUIECKH-
HEKPOTHUYECKHUE U3MEHEHHUs, HOJIMMOP(HOKIICTOYHBIE
HHQWIBTPATBl,  KOTOpBIE  pPAacIojarajiuch B  CTPOME,
MEPUBACKYIAPHO ¥ BOKPYT HEKPOTHYECKHE H3MEHEHHBIX
KapauOMHOIMTOB. CTPyKTypHbIE N3MEHEHUsS] KapIHOMHUOIMTOB
W HapyIICHHS BO BCEX 3BEHBIX MHUKPOTEMOLHMPKYISITOPHOIO
pycia, KOTOpble 0TOOpaXKalvCh B JUCTOHHU U IApe3e COCYJIOB,
W3MEHEHUH PEOJIOTHUECKHX CBOIMCTB KpoBH ObuiM  Oosiee
BBIP2)KECHHBIMH B YCIIOBHSX KOMOPOHIHOU MATOJIOTH.

KioueBble  cioBa: OCTPBI  pacHpoOCTpaHEHHBIH
MIEPUTOHUT, CaxapHbIi nuaber, MOP(OIOTHUECKHe W3MEHEHUs
CepJICYHOM MBIILIIBI.
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