DOI https://doi.org/10.11603/mcch.2410-681X.2024.i4.15120
YIIK 616.36-089.87-06.616-91]-092.9

C. 10. Honau, M. C. IHaTiOK, /1. B. Tatapuyk, H. 1. Cteyb, O. B. fAciHOBCbKuii
TEPHOIMI/IbCbKWIA HALIIOHATbHUA MEAVNYHWA YHIBEPCUTET
IMEHI I. 5. FTOPBAYEBCbLKOIO MO3 YKPAIHW

CTPYKTYPHO-BIOXIMIYHE BUBUYEHHA KAMEP CEPLIAA
IMPY IHTOKCHUKAIIII EKCIIEPUMEHTAJIbHUX TBAPUH
XJIOPUAOM KOBAJIBTY

Bcmyn. Kobasibmosa iHmokcukayisi yWKooxye Malbxe BCi op2aHu ma cucmemu opaaHiamy. CmpykmypHO-
hyHKYIOHa/IbHI 3MIHU KaMmep cepysi BOOHOYAC Yi/IKOBUMO HE BUBYEHI.

Mema 0o0c/iOXeHHs1 — eKCriepuMeHmasibHO 00C/1IOUMU 3MIHU MOKa3HUKIB aHmMUOKCUOaHMHoI cucmemu,
ePOKCUOHO20 OKUCHEHHS /1inidis, akmusHocmi NO-cuHmas i cmpykmyp eHoomesiioyumis apmepili kamep cepysi
8 pasi K0ba/ibMoBoI IHMOKCUKayjr.

Memodu docnidxeHHs. [Joc/iou rposedeHo Ha 62 cmameBo3pi/iux Wypax-camysix, SKux nooiusiu Ha osi 2py-
nu. 1-wa 2pyna (30 meapuH) cayaysasia KOHmMPoeEM, meapuHam 2-i 2pyru (32 wypu) BHymMpIilUHbLOW/TYHKOBO BBOOU-
J1U X/10pUd Kobasibmy 8 003i 4 ma/ke npomsicom 30 0i6 00UH pa3 Ha 006y. Hepes Micsiuyb 8i0 noYamky excriepumMeHmy
30ilicHroBa/IU eBmaHasito 00C/IIOHUX MBaPUH KPOBOIMYCKaHHSIM 8 YMOBax MIONeHmMasioB020 HapKo3y. Y Kposi ekcrie-
puMeHmasIbHUX MBapuH BU3HaYa/IU MOKA3HUKU aHMUOKCUOAHMHO20 3axucmy opaaHi3My: aKmusHICMb CynepoKcu-
oucMymasu, kKamasiasu ma yepysiornsiasmiHy. Y 2oMo2eHamax kaMep cepusi BuU3HadasIu BMicm OiEHOBUX KOH'o2amis,
aKkmusHUX rpooykmis miobapbimyposoi Kuc/iomu, HImpum-aHioHy, akmusHicms eHoomesiasibHoi NO-cuHmasu. Ha
Mikporipernapamax kaMmep cepysi BUKOHyBa/lu MOphoMempito apmepiasibHUX eHoomesiioyumis. [posoousiu Kopesisi-
yitiHul aHasiz M 00C/IOXYBaHUMU Ki/IbKICHUMU MOPGPO/Io2IHHUMU napamempamu ma BGIoXiMIYHUMU MOKa3HUKamu
3 BU3HAYeHHSIM KoegbiyieHma napHoi kopesisiyil. KiflbKiCHI MokasHUKU 06po6/isiiu cmamucmu4Ho.

Pe3ynbmamu Ui 062080peHHs. TpusBasia KOba/lbmoBa iIHMOKCUKaYisi eKCriepuMeHmasibHUX mBapuH npu-
3800UMb 00 BUPAXEHO020 M02ipWaHHs aHmuocudaHmMHO20 3axucmy op2aHi3My, MOCU/IEHHS MNPoyecis Jirnore-
pokcudayil, 3HUXeHHs akmusHocmi eNOS, piBHSI HIMPUM-aHIoHy, CMpPYyKMYypPHOI rnepe6ydosu eHoomeslioyumis
I YP@XeHHs IXHIX CMpyKmMypHUX KOMMOHeHMIB. KopenayitiHum aHasli3oM BUSIB/IEHO CU/IbHI Ma 3Ha4yHi No3umusHi
B3a€EMO3B’5I3KU MIEPEBAXHO MiX MOPhOMempPUYHUMU napaMempamu eHoomesiioyumis i MoKasHUKaMu rnepekuc-
HO20 OKUCHEHHS /1inidis, He2amusHi B3aEMO38’13KU M akmusHicmio eNOS | pisBHIMU HIMPUM-aHIioHIB.

BucHosku. 1. I[Hmokcukayisi 6i1ux wypis x710pudom Kobasibmy rnpu3sooums 00 BUPAXKEHO20 3HUXKEHHST aHMU-
OKCUOaHMHO20 3axucmy opaaHi3My, 3pocmaxHs BMicmy OIEHOBUX KOH't02amis, akmusHUX MpPodyKmis miobapbi-
mypoBoi Kucsiomu, 3MeHWeHHs akmusHocmi eHoomesiasibHoi NO-cuHmasu, pisHis Himpum-aHioHy ma rnouwKo-
OXeHHs1 eHOomeslioyumis apmepili kamep cepysi. 2. PemodesirosaHHs eHoomeslia/ibHUX KimuH apmepili kamep
cepysi nid 8r/IUBOM X/10pUdy KObaslbmy Xapakmepu3syembCsl HEPIBHOMIPHO, OUCHPONOPYIlIHOW 3MIHOK /10U
eHoomeslioyumis, ixHix s10ep, NopyWeHHIMU BIOHOWEHb M HUMU, 3p0CMaHHAM BIOHOCHUX 06’€MIB MOWKOoOXe-
HUX eHoomeslioyumisg, Wo OOMIHYyBas10 8 /IIBOMY W/IYHOYKY. 3. BupaxeHicmb nopyweHb aHmuoKcudaHmMHo20
3axucmy, cmyneHsi sinepokcudayii, akmusHicms NO-cuHmas 00C/1i0XKyBaHO20 op2aHa KOPEsItE 3i cmyrneHem
CMPYKMYPHUX MOWKOOXXEeHb eHoomeslioyumis.

KMHOYOBI C/TOBA: apTepii kKamepu cepus; apTepii; eHAoTenioynTn; GioxXiMiuHi NOKa3HUKW; X/1I0pUA
KOGanbTy.

BCTYI. LlUnpoka po3noBCOAXEHICTb 3aXBO-
ptoBaHb CEpPLLEBO-CYANHHOI CUCTEMU, BUCOKI

O IHTOKCUKALisi OpraHiamy kobanbTom npwu-
3BOAUTbL A0 YLWKOMKEHHSA Ta AUCYHKUIT cep-

NOKa3HUKM CMEPTHOCTI HacCesleHHA PO3BUHY-
TUX KpaiH Big4 Ppi3HUX opM Kapgionarono-
riit  06rpyHTOBYHOTb HEOOXIAHICTb AanbLioro
nornMb/eHoro BUBYEHHSA MexXaHi3miB aganTalii-
MHO-KOMMNEHCATOPHOI NepebyaoBU MOLIKOAXKE-
Horo cepus [1]. OcTaHHIMW pokamMy AOCNIAHUKN
30e6inblIOro 30CepeXyloTb CBOK yBary Ha
[OCNiIKEeHHI ypaxXeHb cepueBoro m’ssa Ximiy-
HUMW PEYOBMHAMMW, KiNIbKICTb SIKMX MOCTIAHO
3pocTae B [O0BKiNI. Y cyydacHUX [xepenax
MeaMKO-6i0/10MIYHOT  NiTepaTypyu BKa3yeTbCH,
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LEeBO-CYAUHHOT, TPaBHOI, HEPBOBOI, EHO0KPUH-
HOT, ceyocTaTeBOl i IMYHHOI CUCTEM OpraHiamy
[2]. BigoMoO, W0 aHTMOKCMAAHTHIA cucTemi Ta
NepekUCHOMY OKWUCHEHHIO NinifiB, akTUBHOCTI
NO-cuHTa3 BiABOANTHCA BaX/1MBa poJ/ib Y Narto-
MopdporeHesi 6aratboxX NaTtosIONiYHUX CTaHIB
[3-6], mpoTe ixHi B3aEMO3B'SA3KM 3i CTPYKTYp-
HO-(PYHKLiOHAIbHUMY 3MiHAMW eHA0TeNiounTIB
CY[MHHOTO pycna cepus B pasi ko6asbToBOro
OTPYEHHS OCTATOYHO He 3’ACOBaHi.

MeTta gocnipgeHHsA — ekcnepvMeHTaslbHO
OOCNIANTY 3MiHN NMOKA3HMKIB aHTUOKCUAAHTHOT
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CUCTEMU, MNEPOKCUAHOrO OKUCHEHHA nNinigis,
akTuBHOCTI NO-cuHTa3 i CTPYKTyp eHpoTeni-
ouuTiB apTepil Kamep cepus 3a KobasbTOBOI
iHTOKCMKaLil.

METOON LOOCNIOAXXEHHA. BioxiMmiyHuMuy
MeTofamMn Ta KiNbKICHUMU MOPAIO/OriYHUMHN
MeTofamMn BUWBYEHi eHAoTeniounTn Kamep
cepusi 62 nabopaTopHUX cTaTeBo3piNnXx Bisimx
LypiB-caMLiB, sKi 6ynn po3gineHi Ha 2 rpynu.
1-a rpyna Bknoyvana 30 ekcnepmMeHTaslbHUX
IHTaKTHUX TBapuWH, 2-a — 32 Wypn, AKUM YBO-
OUNn y WAYHOK Xaopug kobansTy B A060BIl
£o3i 4 mr/kr npotarom 30 fi6 [2]. Yepes micaub
BiJ, moyaTKy ekcnepuMeHTy 3AicHOBanmn eBTa-
Hasilo  [OCNiAHUX TBapWH KPOBOMYCKaHHAM
B yMOBax TIONEHTasI0BOro HapKoay.

Y KpOBi eKCnepuMeHTas/IbHUX TBapuH BU3HAa-
Yann nNOKasHUKM aHTUOKCUAAHTHOrO 3axucTy
opraHiaMy: akTUBHICTb Cynepokcuancmyrtasu
(pani — COQL), katanasu (gani — KT) Ta uepyno-
nnasminy (gani— LIM) [7]. ¥ romoreHaTax kamep
cepus BU3HayasM BMICT [IEHOBUX KOH'lOraTiB
(pani — OK), akTMBHUX MPOAYKTiB Tiob6apbiTy-
poBoI kucnotu (gani — TBK-AI), HITPUT-aHIoHY,
aKTUBHICTb eHpoTenianbHoi NO-cuHTasu [7].

3 kKamep cepusd 6inMx LWypiB BuUpi3anu
LWMaTouYKK, SAKi dpikcyBanum B 10% HenTpanb-
HOMY PO34YMHI hopmMasiiHy, NPoBOAMAN 4Yepe3
eTWNO0BI CNMPTU KOHLUEHTpaLii, Wo 3pocTae,
Ta nowmiwann B napacdiHoBi 650kn. Mikpo-
TOMHI 3pi3n 3aBTOBLUKM 5-6 MKM nicns gena-
padiHizauii  3abapsnoBann  reMaTOKCU/IiH-
€03UHOM. 3a BaH-Ii30H, Mannopi, Beireptom,
MaccoHy, TonyiguHosBum cuHiMm [8]. Mopdo-
METPUYHO Ha Mikponpenaparax BU3HaYaIu
B aprepisx Api6HOro (30BHIWHIM AlaMeTpom
26-50 MKMm) Ta cepefHbOro (30BHILIHIM Aia-
meTpom 51-125 mkmM) Kanibpis nisoro (gani —
N, npasoro (gani — MUW) wnyHoukiB, NiBOro
(pani — M) Ta npasoro (gani — INM) nepeace-
pob naowy eHpotenioynTa (gani — ME), noro
aapa (gani — MN4), agepHo-unuTonIasmaTnyHi
BiAHOLWEHHA B UMX KniTuHax (gani — ALB),
BifIHOCHMIA 06'€EM MOLLUKOMKEHUX €eHAoTenio-
untie (gani — BOTIE) [9; 10]. MopdomeTpito
LOCNigKyBaHUX CTPYKTYp Cepus NpoBoAnAn 3a
[0NOMOrot CBITNOBOro Mikpockona Olimpus
BX-23 i3 unpoBolo BigeokaMepow Ta nake-
TOM npuknagHux nporpam «Bigeotect 5,0» Ta
«Bigeoposmip 5,0».

34iicHIOBaNN  KOPEenauinHUin - aHanis  Mix
OOCNiSKYBaHUMWN  KiNbKICHUMW  MOPQROsIOriy-
HAMM NapameTpamu Ta OGIOXiIMIYHUMYK MNOoKa3-
HMKaMK 3 BU3HAYE€HHAM KoediuieHTa napHoi
kKopensauii (r). Migyac npoBefeHHs aHanisy kope-
NAUIAHMX 3B’A3KIB MiXK BKasaHUMM BiOXiMiYHMMN

Ta MOPPOMETPUYHMUMMN NOKA3ZHUKAMU CUNTbHUM
KOpensauiiHuM  3B’A3KOM  yBaxkanM 3HauyeHHs
KoedilieHTa napHoi kopenauil B mexax Big 0,7
00 0,9, 3HayHum — 0,5-0,7, nomipHum — 0,3-0,5,
cnabkum — <0,3. OTpMMaHi KifIbKiCHI MOKa3HUKN
06pobnsann cratnuctuyHo. O6pPOO6IEeHHA Kinb-
KICHUX JaHuX nNpoBefeHOo y BiaAini cMcTeMHmnx
CTaTUCTUYHUX [OCNIoKEeHb TepHOMi/IbCbKOro
HaLioHasfIbHOro MeaM4YHOro YHiBepcuTeTy iMeHi
I. A. FopbayeBcbkoro MO3 YkpaiHu y npo-
rpamMHoOMy nakerti “Statsoft Statistica” (niueHsis
Ne BXXR303F737429FA-8). [OCTOBIpHICTb
Pi3HULI MiX NOPIBHIOBA/IbHUMU XapaKTepucTu-
Kamu BM3Havyanu 3a kputepismu CTblofgeHTa
[11; 12]. BapTo 3a3HauMTu, WO YTPUMAHHSA
LypiB, eKcnepMMeHTn Ta iX eBTaHasilo BUKO-
HyBa/iM 3 [OTPUMAHHAM «3arajibHuX eTuy-
HUX NPUHLKNIB eKCNepuMEHTIB Ha TBapuHax»,
yxBasieHux MNepLimmM HalioHa/lbHUM KOHIpecoMm
3 6ioetmkm (Kuis, 2001 p.), Ta BiANOBIAHO 00
€Bponelicbkoi KOHBEHLIT Npo 3axuct xpebeT-
HUX TBAPWH, LLLO BMKOPWUCTOBYKOTbLCA B AOCANIA-
HUX Ta IHWNX HayKoBuUX uinax [13; 14].

PE3Y/ITATU W OBrOBOPEHHSA. Mpo-
BeAEHVMU [OCAILKEHHAMN BCTAHOB/EHO, LWO
B pasi iHTOKCMKaLii opraHiamy LLypiB XJ10pUL0M
Kob6anbTy BUPaXKEHO 3MIHEHVMWU BUSBUINCSA
NMOKasHWKK, WO Bigobpaxann ctaH aHTUOKCU-
OaHTHOI cuctemu (Tabn. 1). Y 3moAenboBaHnX
eKcnepuMeHTaslbHUX yMoBax akTuBHiCTb CO/
3 BMpPaXeHow CTaTUCTUYHO BIipOrigHOW Pi3HK-
ueto (p < 0,001) 3smeHwmnnacsa Ha 16,0%, KAT —
Ha 28,4% (p < 0,001). BmicT uyepynonnasminy
BogHoyac 3Hu3MBCA Ha 14,1% (p < 0,001)
MOPIBHAHO 3 KOHTPOJILHUM MOKA3HUKOM.

Y 3MOAenbOBaHWX  eKCNepuMeHTaIbHUX
yMOBax MOCUMOBaNNCS NpoLecKH ninonepokcu-
Jauii B kamepax cepus (tabn. 2). Tak, pieHb OK
Yy NiBOMY LL/TYHOUKY 36inblimBca3(1,162+0,030)
yM. oa./r go (3,950 £ 0,090) ym. oa./r.

HaBegeHi NOKasHWKM BUPaXKEHO cTaTuc-
TUYHO BIpPOriAHO BiAPI3HANNCA O4MH Bif, O4HOIO
(<0,001). PiBeHb [K 3a ymoBW fii Ha opraHiam
Xnopuay KobanbTy nepesullyBaB aHasoriyuHy
KOHTPO/IbHY BennumHy y 3,4 pasa. Maiixe aHa-
NoriyHo 3MmiHoBanacsa KoHueHTpauia TBK-AT
y TKaHWHax MiBOro LWJ/yHO4YKa. YCTaHOBMEHO,
O B pasi iHTOKCMKaLil 6innx Wypis x10pugom
KobanbTy piBeHb TBK-AIN 3pic y gocnigxysa-
HUX TKaHMHax y 5,3 pa3sa (p < 0,001).

Y npaBoMmy LWAYHOUYKY piBeHb K y 2-ii rpyni
CMOCTEPEXEHb i3 BUPAXEHOK CTATUCTUYHO
BiporigHo pisHuuet (p < 0,001) 36inbLmBCSA
y 3,2 pa3a NOpIiBHAHO 3 KOHTPO/IbHUM MOKas-
HUKOM, a KoHUeHTpauia TBK-AlN — y 5 pasis
(p < 0,001).
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Tabnuus 1 — MoKa3HUKM aHTUOKCULAHTHOTO
3axucTy B eKcrnepumeHTanibHUX TBapuH (M £ m)

oKasHMK ['pyna crnocTepexeHHs
Mepwa Opyra
COA, 2,965 + 0,030 2,490 + 0,020***
yM. o4./Mn
KAT, mkat/n | 0,148 + 0,002 | 0,106 + 0,001***
L, mr/n 86,420 £ 1,810 | 74,230 + 1,410**

MpumiTtka: **— p < 0,01; *** — p < 0,001.

Y niBomy Ta npaBoMy nepencepasx npouecu
ninonepokcugauii  3MiHIOBaNnMCA aHanoriyHo
HaBefeHOMY BuLle, WO NiATBEPAXYBaNocs
AvHamikoto piBHiB K Ta TEK-AT. Tak, y nisomy
nepeacepai KoHuyeHTpauia AK 3a kob6anbToBOI
iHTOKCMKauii 3pocna y 2,9 pasa (p < 0,001),
TBK-AlN — y 4,5 pa3a (p < 0,001). ¥ npaBomy
nepeacepai B ymoBax 3MOfe/bOBaHOro ekcrne-
PUMEHTY HaBefeHi NOKa3HUKWN BiAMOBIAHO 3Mi-
Hunnca 'y 2,9 Tay 4,4 pasa (p < 0,001).

Y TKaHWHax KaMep cepus B pasi eTaHoM0Bo1
IHTOKCUKaLil BMpaXeHO 3MIHIOBa/IUCA TakoxX
BMICT HiTpUT-aHioHiB Tai akTuBHicTb eNOS.
Tak, akTuBHICTb eNOS y niBOMY LUYHOUKY 3a
iHTOKCUKaLUil 6innxX LWypiB XN0opnuaoM KobasbTy
3 BUCOKMM CTYMEeHeM CTaTUCTUYHOI LOCTOBIp-
HOT pi3HunLi (p < 0,001) 3meHwmnnacsa Ha 40,2%,
a KOHUeHTpauis HiTpuT-aHioHiB — Ha 37,9%
(p < 0,001). ¥ TKaHMHax nNpaBoro LUYHOYKa
HaBefeHi BULLE MOKa3HWKU BiAMOBIAHO 3MiHK-
nuca Ha 39,5 Ta 36,5% (p < 0,001).

YcTaHOB/IEHO TaKoX, L0 B N1iIBOMY nepepace-
pai aktmBHicTb eNOS 3meHwunnaca Ha 34,5%
(p < 0,001), BmiCT HiTpUT-aHioHiB — Ha 34,0%
(p < 0,001), y TKaHMHax npasoro nepeacepas
[aHi NokasHuKM BusBMNacsa BiANOBIAHO 3MiHe-
HumMn Ha 33,7 Ta 32,0% (p < 0,001).

OTpumaHi 6ioxiMiyHi  gaHi  cBigyaTtb, WO
IHTOKCYKAaLifA opraHiamMy ekcrnepvMeHTaNbHUX
TBapVH X/I0PMAOM KOGanbTy CynpOBOMXKYETLCA
NMOCU/IEHHAM NEePOKCUAHOIO OKMCHEHHA ninifis
y TKaHUHax Kamep cepus, 3HWKEHHSAM aHTu-
OKCUAHOTO 3axUCTy OpraHiaMmy Ta 3MEHLUEHHSM
akTMBHOCTI eNOS i KOHLEHTpaLiT HITPUT-aHIOHIB.

AHani3oM OoTpMMaHUX MOPPOMETPUUHUX
napameTpiB eHgoTenounTis (Tabn. 3) gocni-
[KyBaHMUX CyAWH KaMep cepusi BCTaHOBJ/IEHO,
O B yMOBax KOb6a/ibTOBOI iHTOKCMKKaLii BOHU
CYTTEBO 3MiHIOBaNUCA. Tak, Y HeYyLIKOKEHOMY
NiBOMY LWIYHOUKY MN/iowWwa eHaoTesnnianbHUX Kiii-
TWH apTepili ApibHOro Ta cepefHbLOro kaniépis
popisHioBana (30,20 + 0,21) mkm?, a nig BNAu-
BOM x/siopuay Kobanety — (26,90 £ 0,15) mkm?.
HaBepfeHi KinibKicHi MOPAIOOriyHi  BENNYNHU
CTaTUCTUYHO A0CTOBIpHO (p < 0,0010) BiApi3HA-
nuncsa ofHa Big 04HOI. BogHo4ac ocTtaHHin Mop-
homeTpuyHmii napameTp BUSABUBCSA MEHLUUM 3a
nonepegHin Ha 10,9%. Mnowa agpa eHpoTesi-
ouuMTa B faHux ymOBax eKCrnepuMeHTy 3 Bupa-
XEHOK CTaTUCTUYHO BIPOTigHOK  Pi3HULEID
(p < 0,001) 36inbwunaca Ha 13,1%. HeogHo-
3HayHi 3MIHN NPOCTOPOBUX XapakTepPUCTUK Aapa

Tabnuus 2 — BioxiMiuHi NOKa3HUKK Kamep cepus eKcnepumMmeHTanbHUX TBapuH (M £ m)

[pyna crnocrepexeHHA
Kamepa cepus [okasHuK Mepua Npyra
OK, ym. og./r 1,162 £ 0,030 3,950 + 0,090***
- TBK-AT, 0,634 + 0,015 3,410 £ 0,030%**
NiBnii LWAYHOYOK MKMMOSb/KT
eNOS, HMOnb/XBer 0,184 + 0,001 0,110 + 0,001***
HiTpuT-aHioH, MKMOSb/Kr 15,40 £ 0,11 9,55 + 0,06***
OK, ym. og. /r 1,154 £ 0,030 3,690 + 0,030***
y TBK-AT, 0,636 + 0,004 3,180 + 0,021
MpaBuii WAyHOUYOK MKMMOS1b/KI
eNOS, HMonb/XBer 0,182 + 0,001 0,110 + 0,001***
HITpUT-aHioH, MKMOJTb/KT 15,36 + 0,11 9,75 + 0,06***
[OK, ym. og. I 1,130 £ 0,006 3,320 + 0,021***
. TBK-AM, 0,622 + 0,004 2,798 + 0,018***
JliBe nepepacepas MKMMOSb/KF
eNOS, HMOsb/XBer 0,165 £+ 0,001 0,108 £ 0,001***
HiTpuT-aHioH, MKMO/b/KT 15,10 £ 0,11 9,96 + 0,07***
OK, ym. oa./r 1,126 + 0,006 3,266 + 0,030***
TBK-AI, 0,620 + 0,004 2,728 + 0,015***
Mpase nepepceppa MKMMOJb/KF
eNOS, HMO/b/XBer 0,163 = 0,001 0,108 £ 0,001***
HIiTpuT-aHioH, MKMO/b/KT 15,12+ 0,11 10,28 £+ 0,12***

MpumiTka: *** — p < 0,001 NOPIBHAHO 3 1-10 rPynoto.
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Ta uutonsasmMu eHgortenioumTa npu3BoAWMaN L0
NnopyLUeHb BiAHOWEHb MK HUMW, LLIO ajeKBaTHO
Bigo6paanu saepHo-uuTonIasMaTuyHi - Bia-
HOLWWEHHS B AOCAiMKYyBaHUX KNiTUHAaX, sKi nig,
BM/IMBOM Xnopuay KobasbTy 3pocnn Ha 27,8%
(p<0,001).BigHOCHMI106’'€MNOLLKOKEHNX EHA,0-
TeniouuTiB apTepiil ApiGHOro kanibpy 3a kobanb-
TOBOI IHTOKCKKau,i 3pic y 16,2 pasa (p < 0,001)
MOPIBHAHO 3 KOHTPOJ/IbHUM MOKA3HKOM.

Y npaBoMy LUTYHOUKY HaBefeHi Mmopdome-
TPUYHI NapamMeTpu eHaoTenioymnTie BiANOBIAHO
3miHunuca Ha 10,3, 12,1, 24,7%, y 14,9 pa3a
(p < 0,001).

Y niBomy Ta npasomy nepencepaax i Mop-
homMeTpuYHI napameTpu eHaoTenianbHUX Kiii-
TUH [OCNigKyBaHUX apTepiii  3MiHIOBanucs
aHanoriyHo. Tak, y niBomy nepejcepgi nnotwia
eHpoTeniounTa y BKasaHuMx cygumHax 3MeHLUu-
nacs Ha 8,9% (p < 0,001), sgepHo-uuTonnas-
MaTUYHI BiJHOLIEHHA B HUX 3pocnv Ha 14,8%,
BifIHOCHMIA 06’€M MOLUKOMKEHMX eHgoTenioymn-
TiB —y 15 pasis (p < 0,001). ¥ apTepiax npasoro
nepeacepas AocnifXxysaHi  MOPGOMETPUYHI
napameTpuy eHAOTEeNioUUTIB BiANOBIAHO BUABK-
nuca 3miHeHumu Ha 7,6, 14,8% Ta B 11,4 pasa
(p < 0,001). 3miHK aaepHO-LUTONNA3ZMATUYHNX
BiJHOLWIEHb B eHAoTenioymMtax OOCigKyBaHMX
CYyOVWH cBigYaTb NPO MOPYLIEHHSA CTPYKTYPHOTO
KNITMHHOrO roMeocTasy Ta BUCHaXeHHs ajan-
TUBHUX pe3epBiB AfepHUX CTPyKTyp [9].

MpoBegeHUM  KopensauiiHiM  aHaniaom
BUSIBMIEHI B3AEMO3B’A3KM MDK  BIOXIMIYHUMM
Ta MopchomeTpuyHMMK napameTpamu. 3’Aco-
BaHO iCHyBaHHS CWU/IbHMUX MO3UTUBHUX 3B’SA3KIB
MK KoHUeHTpauiamu OK, TBK-AIT i BiAHOCHUM

06’eMmom NOLLKOKEHNX eHgoTenioymTis
(r = +0,850 + 0,006). Mix Bmictom OK, TBK-Al
i AfepHo-UuTONIa3MaTUYHUMN BiJHOLLIEHHAMU
B eHAoTeniounTax gocniaKyBaHi B3a€EM0O3B’ A3KU
BUABUNMCA 3HadHumK (r = +0,660 + 0,004).
HaBegeHe Buwe p[0BOAUTL, WO MpOLECK
NepoKCUAHOrO OKWUCHEHHA /inigis BigirpawTb
BaXK/INBY POSb Y NOLIKOLXKEHHI eHA0TeniounTiB
i NOpPYLUEHHI CTPYKTYPHOro KNITUHHOrO rome-
ocTasy, Wo MigTBEPAXYBa/NOCb OTPUMaHUMU
MOpP(OMETPUUHMMMN NapameTpamMu eHaoTeni-
anbHUX KNITUH.

YCTaHOB/IEHO TakOX, WO MDK aKTUBHICTHO
eNOS, BMICTOM HITpUT-aHIOHIB | BigHOC-
HMM OO6’€EMOM MNOLWIKOAXEHUX €eHAO0TeniounTiB
iCHyBaB CW/IbHWIA HeratuBHWUI KopensauiiHui
B3aemMo3B’A30K (r = —0,810 + 0,005), a mix
akTuBHiCTI0O eNOS, BMICTOM HITpUT-aHIOHIB
i AfepHo-UuTONIa3mMaTUYHUMN BifHOLLIEHHAMU
B eHAoTeniounTax BiH BUSIBUBCS [AeLL0 cnab-
wum (r = —0,610 £ 0,003). Takuin e B3aeEMO-
3B’A30K BUSABMEHO MK BKazaHUMW Mopdiome-
TPUYHUMYK nNapameTpamu i nokasHukamu CO[,
KAT Ta LiM.

HaTtenep BiZOMO TakoX, L0 eHAoTenNin — ue
aKTUBHWUIA €HOO0KPUHHWUIA OpraH, SKNA CUHTE3yeE
Pi3Hi 6iONIOrIYHO aKTMBHI cy6CcTaHLil, Heo6XigHi
ONa perynsauii XUTTEBO BaX/MBUX MpPOLECIB
opraHi3my: 3cifjaHHsA KPOBi, TOHYC CyAMWH, (PYHK-
LioHaslbHYy aKTUBHICTb HWPOK, CKOPOT/IMBICTb
cepus, Audpysito BoAwW, iOHIB, MPOAYKTIB MeTa-
6oniamy. EHgoTeNnianbHi KNiTUHU BNNBAOTh Ha
pemMogesitoBaHHSA CYANHHOI CTiHKM, TOOTO 3MiHU
T CTPYKTypu Ta (PyHKUiT B pi3HMX qisionoriy-
HUX | nmaronoriyHnx ymoBax. EHgeTenioynTu

Tabnuus 3 — MopcomeTpuuHa XxapakTepucTuka eHao0TeNioynTiB Kamep cepua
eKcnepuMeHTa/IbHUX TBapuH (M = m)

FlOKa3HIK [pyna crnocrtepexeHHs
Mepwa apyra

MENLW, Mkwm? 30,20 + 0,21 26,90 + 0,15%*
MAMLW, mkm? 7,60 + 0,05 8,60 + 0,06***

ALILW 0,252 + 0,002 0,322 + 0,002***
BOIMEJLW, % 2,14 + 0,02 34,60 + 0,24***
MEMLW, mkm? 30,22 £ 0,21 27,10 £ 0,15***
MANL, mkm? 7,58 + 0,05 8,50 + 0,06***

AL 0,251 + 0,002 0,313 + 0,002***
BOMMETL, % 2,10 £ 0,02 31,40 + 0,21***
MEJM, MKkm? 26,40 £ 0,15 24,06 £ 0,12***
MANM, MKkm 9,30 + 0,06 9,80 + 0,07***

Aulnn 0,352 + 0,004 0,407 + 0,003***
BOMENM, % 1,80 £ 0,02 22,60 + 0,15***
MEMM, Mkm? 26,20 £ 0,15 24,04 £ 0,12***
MANr, mkvm? 9,20 + 0,06 9,70 + 0,08***

AL 0,350 + 0,004 0,402 + 0,003***
BMMNEMM, % 1,75+ 0,003 20,30 £ 0,15***

Mpumitka: *** — p < 0,001.
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CUHTE3YIOTb BAa30KOHCTPUKTOPHI  cybCcTaHuil
(eHOOTesiH, aHrioTEH3UH-2, TPOMOBOKCaH, npo-
CTOrnaHAnH-3 Ta Ba3o4WIATaATOPU — OKCug
azoty (NO). MNowKoAXEeHHST 3HAYHOI KiSIbKOCTI
eHAoTeniounTiB NpM3BoauTL A0 1X AUCHYHK-
uii, 6nokagm NO CUHTa3U, 3MEHLUEHHS CUHTE3y
NO, akTuBaLii npouecis lioro gerpagauii, nia-
BULLEHHSA NPOAYKLIT BA30OKOHCTPUKTOPIB: eHA0-
TeNiHy, aHrioTEeH3NHY-2, TPOMOOKCUKHY, npocTar-
NaHavHy-2, AKi NOCUKTb Cna3Mm, 3MeHLLEeHHS
NpoOCBITY apTepiil, CyTTEBO MOripWyOTh KPO-
BONOCTaYaHHA OpraHis, WO CYNPOBOAXYETbCA
rinokcieto [4; 5]. OcTaHHA NPU3BOAUTL 4O ANUC-
TPOIYHO-HEKPOBIOTUUYHNX 3MIH KNITWH, TKa-
HUH, iH(bINbTPaLil Ta ckiepo3yBaHHsA [9].
CBiTNoONTUYHO BigMiYasiocs, WO MOTOB-
LWEHHS CTIHKM apTepiasibHUX CYAUH | 3BY>XEHHSA
IXHBOTO MPOCBITY, WO NPOXoAna0 yepes 36iMb-
LLEHHS TOBLUMH Mefii, aABEHTULIIHOT 0G0/TOHKMN,
a TakoX MOCUNEHHS TOHYCY, rinepnnasii Ta rinep-
Tpodpii rNagKom’a30BMX KNiTUH. BrupaxeHa 3Bu-
BUCTICTb BHYTPILUHBLOT €n1acTU4HOI MembpaHu
JOcCnifmKyBaHMUX apTepiin ceiguuna npo ix nocu-
neHnii ToHyc. TicToMoOrivHO B Kamepax cepus
3a XPOHIYHOT KOGasbTOBOI iHTOKCMKauii cho-
cTepiranucs BMpPaxKeHi CYyAuHHI po3naju, nos-
HOKPOB'Sl, PO3LUIMPEHHA MEepPeBaXKHO BEHO3HUX
CyAVH, nepvBasasibHi Ta CTPOMasibHI Habpsku,
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STRUCTURAL AND BIOCHEMICAL STUDY OF HEART CHAMBERS
AT EXPERIMENTAL ANIMAL INTOXICATION WITH COBALT CHLORIDE

Summary
Introduction. Cobalt intoxication damages almost all organs and systems of the body. The structural and functional
changes in the chambers of heart have not been fully studied.
The aim of the study — to experimentally investigate changes in indicators of the antioxidant system, lipid
peroxidation, activity of NO-synthases and structures of endotheliocytes of the arteries of the chambers of the heart

at cobalt intoxication.

Research Methods. Experiments were conducted on 62 sexually mature male rats, which were divided into two

groups. The 1 group (30 animals) served as a control, the animals of the 2 group (32 rats) were intragastrically
injected with cobalt chloride at a dose of 4 mg/kg for 30 days once a day. One month after the start of the experiment,
the experimental animals were euthanized by bloodletting under thiopental anesthesia. In the blood of experimental
animals, indicators of antioxidant protection of the body were determined: the activity of superoxide dismutase, catalase,
and ceruloplasmin. The content of diene conjugates, active products of thiobarbituric acid, nitrite anion, and the activity
of endothelial NO-synthase were determined in the homogenates of the heart chambers. Morphometry of arterial
endotheliocytes was performed on micropreparations of heart chambers. Correlation analysis was carried out between
the studied quantitative morphometrical parameters and biochemical indicators with determination of the pairwise
correlation coefficient. Quantitative indicators were processed statistically.

Results and Discussion. Long-term cobalt intoxication of experimental animals leads to a pronounced deterioration
of the body’s antioxidant protection, increased lipoperoxidation processes, decreased eNOS activity, nitrite anion level,
structural rearrangement of endotheliocytes and damage to their structural components. Correlation analysis revealed
strong and significant positive correlations mainly between morphometric parameters of endotheliocytes and indicators
of lipid peroxidation and negative correlations between eNOS activity and nitrite anion levels.

Conclusions. 1. Intoxication of white rats with cobalt chloride leads to a pronounced decrease in the body’s
antioxidant defense, an increase in content of diene conjugates, active products of thiobarbituric acid, a decrease
in activity of endothelial NO-synthase, nitrite-anion levels, and damage to the endotheliocytes of arteries of heart
chambers. 2. Remodeling of the endothelial cells of arteries of chambers of heart under the influence of cobalt
chloride is characterized by an uneven, disproportionate change in the area of endotheliocytes, their nuclei, violations
of the relationship between them, and an increase in relative volumes of damaged endotheliocytes, which dominated
in the left ventricle. 3. The expression of violations of antioxidant protection, the degree of liperoxidation, the activity
of NO-synthase of the organ under study correlates with the degree of structural damage of endotheliocytes.

KEY WORDS: arteries of heart chamber; endotheliocytes; biochemical parameters; cobalt chloride.
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