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MOP®OJIOTN4YHA OLUIHKA AOBIroTPUBAJIOIO BIJIUBY HITPUTY HATPIIO
HA CEPLIE LLLYPA

ABHS3 «TepHONiNIbCbKNA Aep>XXaBHUNA MeaNnYHNA YHiBepcuTeTt
iMm. |. S1. Top6ayeBcbkoro MO3 YkpaiHu» (M. TepHoninb)

JocnigpxeHHs BukOHaHe B mexax HIAP kadenpwu
onepaTuBHOI Xipyprii Ta TonorpadgivyHoi aHaTomii IBH3
«TepHONINbCbKNA AEPXABHUA MELNYHUIA YHIBEPCUTET
imeHi |. 9. lopbayeBcbkoro MO3 YkpaiHn» «Mopdo-
NOriYHI 3aKOHOMIPHOCTI PEMOAENIOBAHHA CEepLEBO-CY-
OVHHOI Ta TPaBHOI CUCTEM MPU pe3ekLji JiereHb Ta ne-
yiHku», Ne nepxaBHoi peectpadii 0111U003755.

Bctyn. CepueBO-CyOMHHI 3aXBOPIOBAHHA 3aliMa-
I0Tb OOHE 3 MPOBIAHUX MiCLb B CTPYKTYPi CMEPTHOCTI
HaceneHHs [3]. BUBYEHHAM MPUYNH BUHWUKHEHHS na-
TONOriN cepus Ta CyAuH, NMMTaHHAMW CTPYKTYPHOI pe-
opraHisauii cepug, siki IEXUTb B OCHOBI PO3BUTKY LMX
3axBOPIOBaHb MPUCBSYEHa OOCUTb BesMKa KifbKiCTb
pobiTt [2,4,5]. Ta He 3Baxaryn Ha OOLUMPHICTL MOpP-
bONOriYHUX O0CNigXeHb, eTionoris natoMmopdoreHesy
3axBOPIOBaHb CepLs 3a YMOB Aii KCeHOBIOTUKIB A0Ci He
BMBYEHA. BMBYEHHSA npoLeciB aganTauii i ancagantauii
CEpLEBOro M’A3y Ha KNiTMHHOMY PiBHI B yMOBax 40OBro-
TPUBAJIOro BMJIMBY HITPUTY HATPItO A€ TEOPETUYHE Nif-
IPYHTS 0N NoJanblIOro NPakTUYHOro 3aCTOCYBAHHS
LUMX 3HAHb 3 METOIO OLHKM Ta AiarHOCTMKK CTaHy cep-
LLEBO-CYANHHOI CUCTEMM.

MeTolo pocnipkeHHsa Oyfo OUiHUTU Ha TicToNo-
riYHOMY pPiBHI JOBrOTPMBANNKA BNJIMB HITPUTY HATPIIO Ha
cepue 6inuvx LWypiB pi3HOI cTaTi.

0G’ekT i meToan pocnipkeHHs. ExkcrnepumeHT
Oyno BuKOHaHO Ha 40 6inux CTaTeBO3PINMX LLypax
pi3HOi cTaTi. TBapuHK Oynu po3gineHi Ha 4 rpynu:
1-a rpyna Bk/toyana 6 iHTakTHUX TBApUH-CaMOK, 2-a —
6 aHanoriyHKX LWypiB-camuiB, TPETH | YeTBepTa rpynn —
ue 14 camok i 14 camuiB, 9KMM BHYTPILLUHbOLUTYHKOBO
BBOAMIN PO34MH HITPUTY HaTpito B 003i 5,0 Mr/kr npo-
Tarom 21 gHa [1]. EBTaHagito TBapmH 34iiCHI0OBANN KPO-
BOMYCKaHHAM B YMOBaXx TiONeHTan-HaTPieBOro HapKoay.

na rictonoriyHoOro AOoCnigXeHHa cepus  LypiB
dikcyBanu y 10% HelTpanbHOMY PO34UHI dopMariHy.
Micna npoBeneHHs Yepes CnMpT 3POCTalO40i KOHLLEH-
Tpauii, LUMaTo4kM cepus nomiwanm B napadiH 3a 38u-
yaliHoto MeToamkoto. MikpoTOMHI 3pi3n 3abapenioBanu
reMaTtoKCWU/1iHOM Ta €03UHOM.

Yca ekcnepuMeHTasibHa YacTuHa AOCNIMKeHHs Byna
npoBeaeHa 3rifHO 3 BUMOraMu MiXKHAPOLHUX NPUHLMNIB
«EBPOMNEencbkoi KOHBEHLT LLIOA0 3aXMCTy XpebeTHMX TBa-
PVH, §iKi BUKOPUCTOBYIOTbCS B €KCMEPUMEHTI Ta iHLINX
HaykoBuXx ujinsx» (Ctpacbypr, 1986 p.) Ta BignosigHoro
3akoHy YkpaiHn «[1po 3axuCT TBAPWH Bif4 KOPCTOKOrO
noBoakeHHs1» (Ne 3446-1V Big 21.02.2006 p., M. KuiB).

PesynbtaT pocnigXeHb Ta X OOroBOpPeHHS.
[Mpwv CBITNOONTUYHOMY BUBYEHHI YaCTUH CEpLS KOHTP-
OJIbHUX LLYPIB BUSABMIEHO, WO iX MCTOMOMYHA CTPYKTY-
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pa ctabinbHa. B CTiHUi WNyHOUKIB cepus i nepeacepab
BiZAMIYEHO MOMIPHWNI PO3BUTOK CMOJYYHOT TKAHUHU Mig,
enikapaom i nepueackynsipHo. lNonepeyHa nocmyrosa-
HICTb CEpPLLEBNX M’I30BUX BOJIOKOH YiTKO KOHTYPYETLCS
y BCix 060/10HKax cepueBoro m’a3a (puc. 1). BorHumuy,
HEKPO3Yy He 3HanaeHo.

MikpockoniyHe [OoCnioXeHHs Miokapaa  LypiB-
camuiB nicng TpmMBasoi IHTOKCUKaLii HITPUTOM HaTPIlo
nokKasano CYTTEBI 3PYLUEHHS YCiX MOro CTPYKTYPHUX
KOMMOHeHTIB. lMepl 3a BCe 3BepTanu yeary posnagu
reMoamHamikm 1a 3MiHU CTPYKTYpPU CYAMHHUX CTIHOK.
Kaninspwu, aptepionn, BeHynu Ta ApibHi BeHn 6ynun am-
NATOBAHI, NePenoBHEHI KPOB'10.

Taka gunsTaujiiHa rinepemis y 6inblIOCTi BUNaakis
HabyBana CMCTEMHOIO XapakTepy i CynpoBoAXyBanacs
CTa30M KPOBI, CKJIEIOBAHHAM €PUTPOLUTIB 3 TEHAEHLL-
€10 00 X remonidy, NPUCTIHKOBOIO arperauietn. YacTto
BUSABNSANINCS MO3ACYOVHHI  CKYMYEHHSI epUTPOLUTIB.
3asBuyal CTiHKM CyAMH MOTOBLLYBANUCSA 3@ PaxyHOK
NnasmMaTM4yHOro NPOCAKaHHA Ta NoNiIMOPQHOKNITUHHOI
iHOInbTPaui.

Oco61BO BMpa3HWX 3MiH 3a3HaBann eHpoTenio-
LMTKM SIK NepLua naHka rictrorematnyHoro 6ap’epy — Ha-
Oyxanu, cTaBanu OKPYHIMMU i BUMMHANUCS Y MPOCBIT
CyavH (puc. 2).

KnitTnHn 3nyuwyBanmca, HanoB3anu OofgHa Ha OLHY,
dopmytoum KoHrmomepaTu. B pesynbrati oronoBanncs
cybeHnpoTenianbHi wapn. TakuM YUHOM CTBOPIOBANINCS
YMOBU OJ159 aKTMBHOI BHYTPILLHLOCTIHKOBOI Ta eKcTpa-
Ba3asibHOI TpaHccyaalii nna3mun. 3pigka MoxHa 6yno

Puc. 1. Miokappa, niBoro wwayHo4ka cepus
Ginoro iHTaKTHOro wypa.
3abapeneHHs remaTokcuniHom i eosauHom. 36.: X 80.
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Puc. 2. MoBHOKpIB’A apTepionu, cnagx epuTpouuTiBe, No-
niMopdHOKNITUHHA iIHINbTPaLia CYANHHOI CTiHKN
Miokapaa wypa-camug nicag TpuBasnoi iHTOKCUKauir
HiITPUTOM HaTpilo.
3abapBneHHs reMaToKcuiHOM i eo3nHoMm. Ok. 10. 06.10.

cnocTepiratn eHgoTenianbHi nponidpepatu. MNMapanens-
HO BUHUKANN CTPYKTYPHi 3MiHM CKOPOTAMBOrO KOMMO-
HeHTy Miokapaa, 3yMOBJIEHI ik po3nagamu Mikporemo-
LMPKYNaLii Tak i NPSMUM TOKCUYHUM BMJIMBOM HITPUTOM
HaTpito Ta npogykTamu MNOJI.

KapaiomioumT Ha NO3J0BXHIX 3pidax Manu 3BU-
BUCTUI Xif, 4acTo Oynu CTOHLWIEHi, nepepuBYacTi,
CrnocCTepiranncsa MHOXWHHI ocepeakn dparmeHTadii.
Mpu 3ab6apBneHHi remMaToKCU/IiHOM i €03MHOM BU-
ABNSAANCS KapLiOMIOUUTM 3 HEYITKUMU PO3SMUTUMU
KOHTYypamMu. LinsHKM KOMMakTHOro PO3MILLEHHS KIli-
TUH YepryBanmcs 3 ocepenkamm iXHboro PpO3puxeH-
HA. KniTuHm BigpisHanucs 3a 06’eMoM — MoxHa 6yno
6aunTV rpynu CTOHLUEHUX KIiTUH, SKi Yepryesanucs
3 rineptpodoBaHumn. Lnutonnasma, €9k npasuio,
Oyna HepiBHOMipHO 3a6apBrieHa e03NHOM: Bif, 67100~
POXEBOro A0 sickpaBoi eo3uHodinii. NMonepeyHa no-
CMYrOBaHICTb B Takmx Bunagkax cnabo supaxeHa abo
He Bi3yanisyBanacs.

Hepioko B uutonnasmi BUSBASNNCS OCepenku
rmMbkKoBOro poanany, naasMoniaucy ax A0 LMToNi3n-
cy Ha Take nOLWKOOXEHHS BUHMKaNa akTMBHa MNepu-
dokanbHa KPYHOKNITUHHA iHOINbTPauis nepeBaxHO
nimpoumnTamm Ta rictioymtamu. B ycix gocnigxyBaHmx
BUMaakax. M1 cnocTepiranu KpyrnokAiTUHHY iHdinsTpa-
L0 B CYANHHMX CTiHKax, TOBLLj Miokapaa Ta, NoAeKkyan,
nepuBackynspHo.

OnucaHi BuLLE remMoauHamiyHi po3naam CTBOPIO-
Ba/M NepenymoBu Ans BUXOAY PiAKOI YaCTMHU KPOBI
3a MeXi CyOMHHUX CTIHOK. [pn LbOMy pO3puUXIOBaB-
Csl nepuBasafnbHUA IHTEPCTULIA Ta PO3LIMPIOBANNCS
HaBKOJIOCYOMHHI NpocTopu. AK npaBuno, Habpsk MaB
TEeHOEHUi0 0O MOLWMPEHHS Ha MIKKJITUHHI MPOCTOPMW.
B Takux micusx KNiTMHHMA NAacT BTpavyaB KOMMAkKTHE
po3TallyBaHHS, Ae3iHTerpysaBcs. Hapsay i3 natonori-
€10 PO3TallyBaHHS Ta AUCTPOdIHHO-AereHepaTUBHUMN
3MiHaMM KapaioMiouuTiB BUHMKAB KOMMAEKC Mopdo-
JIOFYHUX O3HAaK MOPYLUEHHS KOHTPAKTUIbHOI 34aTHOCTI
Miokapaa B Lisiomy.

[eCTPpyKTUBHO-HEKPOTUYHI 3MiHW YiTKO BUABIANNCS
npu 3abapeiieHHi Npenaparie 3ani3HUM reMaToKCuJli-

Puc. 3. BenukoocepeakoBuii HEKPO3 KapAioMiouUTiB
wypa-camus nicns TpuBanol iHTOKCUKaLWil HITpUTom
HaTpilo Ha TNi cTasy KPOoBi.
3abapeneHHs remaTokcuniHom i eosauHom. Ok. 10. 06.20.

HOM 3a lengeHranHom. Y miokapai LypiB-camuiB He-
KpO3u 3ycTpivanmcs cuctemMaTmnyHo, B 6aratbox Bunag-
Kax sanmmann BenuKi OinaHKW, 3nmBanuca Mix coboto
(puc. 3).

B rictonoriyHnx npenapatax, 3abapBiieHX 3a Me-
Tooom BaH lNi3oHa My cnocTtepirany HagMmipHe konare-
HOyTBOpEHHS. ponidepauis cnony4HOTKAHMHHUX BO-
JNIOKOH MaHidecTyBana nepeBaxHO HaBKOO CYyAMH, K
BEHO3HOI0O Tak i apTepiasnbHOro TMNy. Ha nonepeyHmx
3pisax rpyboBOMOKHUCTA CMosy4yHa TKaHWHA MydTO-
noaibHoO oTodyBana CcyauHu, 3aiMaloyn YBECH BiJIbHWUI
nepvBasanbHuii NPOCTIpP.

BusBnanuca i ocepenkn andysHoro dibposy
B TOBLLi Miokapaa. Cnony4yHOTKaHWHHI npoLuapku 6ynu
pi3HOI TOBLUMHW. Hepiako KinbkicTb GiBp0o3HOI TKaHUHW
HapocTana B HanpsaMKy eHgokapaa. BoHn BTpadanm yit-
KiCTb, XaOTU4YHO NepeniTanncs, 361upanncsa B NOTYXKHi
MyyKn, MiCUSAMW 3NIMBANINCA B CyUibHI nond. Y Takux
OiNgHKax Marke He BUSBASNNCS OKPEMi KonareHoBi
@ibpmnn Ta nNyykn BOJIOKOH. B 30Hax HOBOYTBOPEHOI
CMOJYYHOI TKaHMHM 36epirannucsa rpynm pPo3pi3HEeHuX
rinepTpodoBaHUX KApLiOMIOLUTIB.

B miokapai camok cnoctepiranmcs aHanorivyHi Mop-
donoriyHi 3MiHK, ogHaK BUpPaxeHicTb ix Oyna Aelo
MEHLLO. AnCTPodivHi 3MiHM CepLEBUX KNITUH CNOCTe-
piranucsa B yCix BMnagkax, ogHak 3Ha4yHO pidllie BUSB-
nannca Gokycum OEeCTPYKTUBHUX 3MiH KapaioMiouuTiB.
3HMXKyBanacs TakoX IHTEHCUBHICTb KNITUHHOI peakuii
cTpomu. B yacTuHi pocnigxeHux Bunaakis BoHa Gyna
BiACYTHbLOIO. B Linomy rictonoriyHmi pucyHoK miokapaa
cTaBas binbLU ogHopigHUM (puc. 4).

[Mpy ogHakoBMX NPoOsiBax peakLii CyanHHOro pycna
CTpoOMasibHUN Habpsik OyB HEPIBHOMIPHMM Ta rnpe-
BasItOBaB Y MiXKJITUHHIM cTpomi. Cnig 3a3HaunTu, Wo
CTa3s KpoBi He HabyBaB TakOro TOTa/IbHOrO XapakTepy
AK Y rpyni camu,is, WO CNPUSN0 3HAYHOMY 3MEHLLEHHIO
KiNbKOCTI Ta NAOLLi HEKPOTUYHUX 3MiH KNiTUH (puc. 5).
OpHak TpmBana rinokcisa, noegHaHa i3 TOKCU4YHUM BNnN-
BOM BUKJIMKaNa MOCWIEHe KOSlareHOYTBOPEHHS, sike
Oyno 6inblu BUpaXeHe HAaBKOJIO CYAVH K apTepianbHO-
ro Tak i BEHO3HOro TUMiB.
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Puc. 4. FcTonoriyHa cTpykTypa Miokapaa Lypa-caMmKku
nicnga TpuBanoil iHTOKCUKaLii HITPMTOM HaTpilo Ha Thi cTa3y
KpPOBi.
3abapBneHHa reMmaToKcuniHoM i eosuHom. Ok. 10. 06.10.

BucHoBoOK

1. JloBroTpuBane BBEAEHHS B OpPraHi3Mm LLypiB Hi-
TPUTY HATPIitO [03i 5 Mr/Kr cnpaBnsie BUpaxXeHU naTo-
FEHHWI BNAMB Ha CTPYKTYPY CepLS LLypIB.

2. Ha MikpockoniYyHOMY piBHi iHTOKCUKALLiS Cynpo-
BOJXXYETbCSH 3HAYHUMU AUCTPODIYHMMU, HEKPOBio-
TUYHUMU, IHOINBTPATUBHUMMK NpoLLecaMn y Miokapgai,
aki nposBnanuca cybeHpokapaianbHUMU  KPOBOBU-
NIMBaMM, NOBHOKPIB’AM CYAMH MIKPOLMPKYISATOPHOIO
pycna cepus 3 sBMLaMn CTasy KpoBi, HABPSKOM Ta iH-
TepcTuLielo Miokapaa, HaAMIPHMM KOareHOyTBOPEH-
HAM, nponidepaLietd Cnony4HOTKAHUHHUX BOSTOKOH.

Puc. 5. ApidbHOOCepeakoBi HEKPO3u KapAioMmiouumTiB Wypa-
camMKu nicng TpMBanoi iHTOKCUKaLil HITPUTOM HaTpilo Ha
Tni cTa3y kpoBi. 3abapeneHHs 3a leiiaeHraitHom. Ok. 10.
06.20.

3. OTpuMmaHi B pe3ynbraTi NpoBeAEHOr0 AOCIAXEH-
HS OaHi CBioYMIN, WO HANBINbL BUPaXeHi CTPYKTYPHI
3MiHW Npwu A4ii Ha opraHi3m BGinKXx LWypIB HITPUTY HATPItO
BUHUKANN B NIBOMY LUJIYHOYKY Ta Y AOCAIOHUX TBAPWH-
camuiB.

MepcnekTuBM NoganbLUNX JOCHIAKEHDb

3 ornaay Ha OTpUMaHi AaHi OOoUiNbHUM € OOoChi-
[DKEHHS CepLs Ha BCiX PiBHAX MOro CTPYKTYPHOI opra-
Hi3auii TBApWMH Pi3HOI CTaTi B HOPMi Ta Npu natonorii
O5151 PO3YMIHHSA NPOLECiB PO3BUTKY HANBAXHILLNX Cep-
LLeBO-CYAMHHUX 3aXBOPIOBAHb.
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MOP®OJIOTYHA OLLIHKA JOBrOTPUBAJIOIO BMNJINBY HITPUTY HATPIIO HA CEPLIE LLLYPA

Craxypcbkal. O.

Pe3iome. EKCnepuMeHT BMKOHAHO Ha Binvx CTaTeBo3pinvx Liypax pi3Hoi ctaTi. BcTaHoOBNEHO, WO O0Bro-

TpuBasne BBEOEHHS B OpraHiaM KCeHobioTMKa CynpoOBOAXYETbCSH 3HAYHUMU OUCTPODIYHMMU, HEKPOBIOTUYHUMN,
iHQINbTPaATUBHMMM Npouecamu y Miokapai, ki NposBnsanmMcs Habpsikom Ta iHTepcTuLjieo Miokapaa, nponidpepadi-
€10 CMOJIYYHOTKAHUHHMX BOMTOKOH. [lisi TOKCMKaHTa NPOSBASNACA CTPYKTYPHUMM 3MiHAMU SKi JOMiIHYBanu y niBOMy
LUNYHOUKY Ta GiflblUEe BUPaXEHi Y LLYypiB-CaML,iB.

Kniouogi cnoa: mopdonoris, cepue, HITpUT HATPIlo, LLYypW.
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MOP®OJIOTMHECKAA OLEEHKA AOJITOBPEMEHHOIO BJIMAHUA HUTPUT HATPUA HA CEPALE
KPbICbI

Craxypckasa U. A.

Pesome. DKCnepuMeHT BbINMOSIHEH Ha Oeribix MOsI0BO3PESbIX KpbiCax pasHOoro nosa. YCTaHOBMAEHO, YTO AJn-
TenbHOe BBeAeHNe B OPraHn3M KCeHOBMOTNKA COMPOBOXAAETCS 3HAYNTENbHLIMU ANCTPOPUYECKUMU, HEKPOOU-
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OTUYECKUMU, MHPUNBTPATMBHBIMY NMPOLIECCaMU B MUoKapae, KOTOpbIe MPOSIBASIUCL OTEKOM U MHTEPCTULAN MU-
okappaa, nponudepaumen coeanHUTENbHOTKaHHbIX BOOKOH. JleicCTB1E TOKCMKAHTa NPOSIBASIACh CTPYKTYPHBLIMN
VN3MEHEHMSIMM, KOTOPbIE AOMUHUPOBAN B IEBOM XEyA04Ke 1 6onee BbipaXeHbl Y KPbIC-CaMLIOB.

KnioueBble cnoea: mopdonorng, cepaue, HUTPUT HaTpUs, KPbIChI.
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MORPHOLOGICAL ASSESSMENT OF LONG-LASTING IMPACT OF SODIUM NITRITE ON THE HEART OF
RAT

Stakhurskall. O.

Abstract. The experiment was performed on 40 mature white rats of different sexes. Animals were divided
into 4 groups: the first group included six intact female animals, second - 6 of similar male rats, third and fourth
group — 14 female and 14 male rats which were intragastrically administered a solution of sodium nitrite in doses of
5,0 mg/kg during 21 day. Euthanasia of animals was performed by bloodletting in conditions of thiopental sodium
anesthesia.

Histological sections of hearts were fixed in 10% neutral formalin solution, Karnua and Tsenkera liquids, 960 al-
cohol and after it because of the increasing concentration of alcohol was placed in paraffin. Microtome sections
were stained with hematoxylin-eosin and by the Van Ghison method, Heidenhain, micrographs were produced.

In the light-optical study of heart parts of controlled rats, it was found that their histological structure is stable.
Moderate development of the web under epicardium and perivascularly in the walls of heart ventricles and auricles
of the heart. Cross striation of cardiac muscle fibers is clearly contoured in all membranes of the heart muscle, foci
of necrosis is not found.

Microscopic examination of the myocardium of rats-males after a long sodium nitrite intoxication showed signif-
icant shifts of all of its structural components. There were disorders of hemodynamics and vascular walls structure
changes. Capillaries, arterioles, venules and small veins were dilated, full of blood.

Vessel walls were widened by plasma permeation and polymorphcellular infiltration. In male rats myocardium
necrosis were found regularly, in many cases they occupied large areas and merged together.

In the myocardium of female rats morphological changes similar to males were observed, but their severity was
slightly lower. Dystrophic changes of heart cells were observed in all cases, but focuses of destructive changes of
cardiomyocytes were detected less frequently. The intensity of stromal cell response was decreased as well. It was
absent in the part of cases studied. Stasis of blood does not acquire such a total character in the group of males,
what helped to significantly reduce the number and area of necrotic cell changes.

Thus, long-lasting sodium nitrite introduction into rat’s bodies in dose 5mg/kg has expressed pathogenic in-
fluence of rats heart structure. On the microscopic level intoxication is accompanied by considerable dystrophic,
necrobiotic, infiltrative processes in myocardium, which became apparent through subendocardial haemorrhage,
plethora of vascular microcirculation of the heart with symptoms of blood stasis, eodema and interstitium of myo-
cardium, excessive collagen, proliferation of connective tissue fibers. Effects of xenobiotics appears through the
structural changes that dominated in the left ventricle and were more pronounced in male rats.

Keywords: morphology, heart, sodium nitrite, rats.

PeueHnseHT — npo¢g. LUenitbko B. I.
Cratra Haginwna 01.11.2015 poky

BicHuk npo6nem Gionoriti meanunHm — 2015 — Bun. 4, Tom 2 (125) 309



