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Reducing the reproductive capacity of males is one of the major problems in
andrology. Poor quality of semen and its reproductive capacity, impaired structural and
functional characteristics of sperm is a consequence of gonadodystrophy. The leading link
in the pathogenesis of various types of gonadodystrophy is the violation of the prooxidant-
antioxidant system. Early diagnosis of a complex of pathological processes that develop in
gonadodystrophy is possible due to the registration of the intensity of the processes of free
radical oxidation. It is known that a highly sensitive way of detecting subtle biochemical
shifts is chemiluminescence, which is used to detect free radical oxidation, the development
of generalized oxidative stress. The aim of the study was to estimate the state of lipid
peroxidation in rabbits with gonadodystrophy by the chemiluminescent method. The main
tasks of the study: to investigate the state of the lipid peroxidation system by determining
the final product of peroxidation — malondialdehyde in the serum of rabbits with
gonadodystrophy; to determine the intensity of rabbit serum chemiluminescence and to
determine the use of this technique for the diagnosis of gonadodystrophy. Three groups
were formed: control — clinically healthy animals kept on a standard diet; experimental group
| — rabbits with alimentary type of gonadodystrophy (prolonged maintenance on a diet
deficient in carotene (vitamin A), Zinc); experimental group Il — rabbits with
gonadodystrophy of toxic type (chronic nitrate-nitrite toxicosis, caused by feeding of sodium
nitrate). Serum samples were taken in 15, 30, and 45 day of the study. The concentration of
malondialdehyde was determined by a fluorimetry method based on the reaction between
malondialdehyde and thiobarbituric acid, which occurs under conditions of high temperature
and acidic environment, with the formation of a colored trimethin complex. Spectra of
spontaneous chemiluminescence of serum samples were measured on a chemiluminometer
"Lum-5773", manufactured by the Russian Federation, which was connected to an interface
with a personal computer to record the instrument performance with PowerGraph software
(version 3.3). The rate of light chemiluminescence was estimated in 5 minutes. The state of
lipid peroxidation in rabbits according to the malondialdehyde content showed a significant
increase in the indicator in the experimental groups I, Il compared with the control. It was
noted that in the animals of the experimental group | with gonadodystrophy of alimentary
type there was increased number of malondialdehyde in the serum by 15 days (by 58,3 %,
P > 0.001), the figure reached the maximum value by 45 days of the experiment (increase
by 76 %, P > 0.001), however, there was a minimal difference between the 30 and 45 day
samples. In serum samples of male rabbits with toxic gonadodystrophy, there was a marked
increase in malondialdehyde concentration by the 15th day of the experiment (by 75 %, P >
0.001), and by an increase in the number during the experiment (up to 96 % by 45 days, P >
0.001). Data obtained from a chemiluminescent serum study had a similar upward trend as
with malondialdehyde in both groups. This may indicate a lack of activity of the body
antioxidant protection system and the need for antioxidant therapy, due to the complexity of
the chemiluminescence indicator, which is a concomitant marker of free radical oxidation.
Chemiluminescent analysis of serum samples of rabbit males showed high efficiency as a
diagnostic tool for gonadodystrophy and showed similar results to the malondialdehyde
determination. Obtained during chemiluminescent analysis, data indicate the need of
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therapeutic measures as early as the 15th day of the experiment, due to the significant
accumulation of lipid peroxidation products and the lack of adequate response of the
organism to the action of external factors.

Keywords: male, rabbits, gonadodystrophy, chemiluminescence, blood serum,
lipid peroxidation.

OueHKa COCTOSIHUA NePEKUCHOro OKUCNEHUA NUMUAOB METOAO0OM XEMUITKOMUHECLIEHLIMM Y CaMLIOB
Kponew ¢ roHagoaucTpocdusamm

B. . KomeBoﬁl, C.B. HaymeHKol, H. C. KaBok®
1XapbKOGCKaFI 2ocydapcmeeHHasi 3008emepuHapHasi akademusi, Xapbkos, YkpauHa
2MHcmumym CUUHMUNAAUUOHHbLIX Mamepuanoe HAH YkpauHbl, XapbKkos, YKkpauHa

Lenbto pabomsi 661710 u3yyeHue 8 op2aHu3dme Kporel ¢ 20Hado0ucmpoghusiMU COCMOSIHUST MEPEKUCHO20 OKUCIEeHUS
nunudos XeMurmioMUHeCUeHmMHbIM Memodom. 3adadu uccrnedosaHusi: uccredosampb COCMOSHUE [MEPEKUCHOZ0 OKUCEHUS
nunudos nymem onpedesieHusi KOHeYHo20 npodykma nepokcudayuu nunudo8 — masrioHo8o20 OuanbOeauda 8 CbiBOPOMKe
Kposu camuyos Kpornel ¢ 2oHadoducmpogusamu; onpedenums rokasamesb C8emoCyMMbl XeMUTIOMUHECUEHUUU Cbi8OPOMKU
Kposu camyoe Kporsel U 8bISICHUMb 803MOXHOCMb UCMOMb308aHUs daHHOU Memoduku Onsi duagHocmuKu 20Hadoducmpoabudi.
Bbirio cghopmuposaHo mpu epynribl: KOHMPOJIbHas — KITUHUYECKU 300p08bie XUBOMHbIe, codepxasluuecsi Ha cmaHOapmHoOM
pauyuoHe; onbimHas epynna | — camubl Kpornel ¢ eoHadoducmpoghuell anuMeHmapHo20 muna; onbimHas epynna Il — camusi
Kponel ¢ eoHadoducmpoghueli moKcudeckoeo muna (npu XpPOHUYECKOM HUMpPamHO-HUMpPUMHOM mokcukose). [Nposodunu
ombop npob cbisopomku kposu Ha 15, 30 u 45 cymku akcnepumeHma. KoHueHmpauuro MasioHogoeo Ouarnbdezauda
onpedensanu memodom ¢hriyopumempuu. Criekmpbl CrIOHMaHHOU XeMUITIOMUHECUEeHUUU rpob CbiIBOPOMKU KpO8U U3MEPSNU Ha
xemumomuHomempe «Lum-5773». OueHusanu rnokazamesib C8emoOCyMMbl XeMusmtoMuHecyeHyuu 3a 5 muHym. OueHka
COCMOSIHUS MEPEKUCHO20 OKUCIIeHUS 1unudos y camuyos Kporsiel ebisisuna 00Cmo8epHOE 108bILIEHUE 10Ka3amesisi 8 OfbIMHbIX
epynnax I, Il 8 cpasHeHuu ¢ koHmponem. OmMeYeHO, YMmO y XUBOMHbIX OfbIMHOU epynnbl | npu eoHadoducmpoguu
anumeHmMapHoO20 mura fnPOoU3oWIIO NO8bILEHUE Koudecmea MarnoHogoeo Ouanbleauda yxe Ha 15 cymku akcriepumeHma (Ha
58,3 %, P > 0,001), docmueHys MakcumasibHO20 3HadYeHusi Ha 45 cymku (yeenuuyeHue Ha 76 %, P > 0,001). B npobax
CbIBOPOMKU KpOBU camyoe ¢ 2oHadoducmpoghuell mokcuyecko2o muna (onbimHas epynna ll) ommeyeHo 3HavyumerbHoe
rosbiweHue codepxaHusi ManoHogoeo OuanbOeeuda yxe Ha 15 cymku (Ha 75 %, P > 0,001). HaHHble rony4yeHHble rpu
XEeMUITIOMUHECUEHMHOM uccriedogaHuu rnpob CbiIBOPOMOK KPOBU caMyo8 Kponel uMenu aHamos2u4yHyrd meHOeHUU K
803pacmaHuto, Kak u rpu onpedeneHuu mManoHogeoz2o duanbOeauda 6 obeux epynnax. AHanusupys rnosyyYeHHble OaHHbIe,
MOXHO cOenampb 8bI1800 O BO3MOXHOCMU [PUMEHEHUS XeMUTIOMUHECUEHMHo20 uccriedosaHus 0nsi duagHOCMUKU
2oHadoducmpocgbuli y camyos, kak beicmpbiti U docmogepHbIl Memod.

Knrodyeenlie cnioea: cameu, Kposu, 20Ha006ucmpod:)u5=l, XeMUuJIloMuHeCcUeHyus, CbliBOPOMKa Kpoeu, rnepeKkucHoe
oKucreHue nunudos.

OuiHKa cTaHy NepeKUCHOro OKUCNEHHA NiniaiB MmeToaom xemintomiHecueHLii y camuiB KponiB 3a
roHagoauctpodin

B. I KomeBoﬁl, C.B. HaymeHKol, H. C. KaBok®
1XapKiGCbKa OepxasHa 3008emepuHapHa akademisi, Xapkie, YkpaiHa
2IHcmumym cyuHmunsayitiHux mamepianie HAH YkpaiHu, Xapkie, YkpaiHa

Y camuie Kponige 3a 20Hadoducmpogili 8usierieHo iHMeHcuikauito MPoUecie NepeKUucHo20 OKUCHEeHHS ninidie, wo
niémeepoxyembCsi  MIOBUUWEHHSM [HMEHCUBHOCMI XeMINMIHECUEHUii cuposamKu Kpoei i emicmy KiHUego20o npodykmy
nepokcudauii ninidie — manoHoeoeo dianboezidy.

Knrouosi cnoea: cameup, Kponi, 2oHadoducmpodbisi, XeMIifTIOMIHECUEHU,isI, cupo8amka Kpoei, NepeKkuCHe OKUC/IEHHS

ninidis.

BcTtyn bioxemintomiHecueHuia (BXI1), sy BMKOPUCTOBYHOTb ANS
peecTpadii BPO, PO3BUTKY reHeparnisoBaHoro
AkmyarnbHicmb npobnemu. SHWKEHHs OKCMAATMBHOIO CTpecy, Npu YOMy aBTOpPW Big3HA4YaloThb, LLO
penpoayKTMBHOI 30aTHOCTI CaMUiB € OOHI€0 3 OCHOBHWX pisHi napameTpn BXJ1 HanvacTiwe 3anexaTb BiA 003U Ta
npo6nem aHgponorii (Aitken, & Clarkson, 1987; Agarwal et yYacy wkignueoro BnAnMBY nartoreHiB (Egorova, 2000;

al., 2007). Husbka skicTb cnepmu i ii BigTBOpIOBanbHOI Zhukov, Zaytseva, & Antyufeeva, 2005).
30aTHoCTI, nopyLUeHHs CTPYKTYPHO-(YHKLiOHaNbHNX Anania ocmanHix docnidxeHb | nybnikauid.
XapaKTEPUCTUK CNepMmiiB € HacnigkoM roHagoancTpodin. [ocnigXeHHa BUKOHaHI psigOM aBTOPIB B OCTaHHI  POKM
MposiaHoto JNaHKo naroreHesy Pi3HNX TMNiB Hacu4yeHi iHopMaLji€lo CTOCOBHO B3aEMO3B’'SI3KY MPOLIECIB
roHagoaucTpodpin € MOPYLEHHA Yy  MPOOKCUAAHTHO- NepeKknCcHOro OKUCIIEHHS ninigis i AKTUBHOCTI
aHTMoKcmaaHTHIn cuctemi (Koshevoi et al., 2015). PaHHs aHTUOKCMAAHTHOIMO  3aXMCTy W MOKa3HWKIB  AKOCTi i
OiarHOCTMKa KOMMMEKCY NaToNoriyHMx npouecis, LWO BiTBOPIOBANbHOI 34aTHOCTI CMEpPMM Pi3HUX BUAIB CaMLiB
PO3BMBAKTLCA NMPU roHAZOAUCTPOdIi MOXNIMBaA 3aBOsAKM (Combhaire, EI Garem, Mahmoud, Eertmans, & Schoonjans,
peecTpauii iHTEHCUMBHOCTI NPOLECIB BiNbHOpPaAMKanbHOMO 2005; Piomboni et al., 2008). CTyniHb NOripLWEHHS AKOCTi
OKMCNeHHs1. Bigomo, wWo BMCOKOYYTNMBMM  cnocobom cnepMu Ta  3HWXKEHHs  3annigHoBanbHOI  30aTHOCTI
BUSIBNIEHHSA TOHKMX BioxiMiYHNX 3cyBiB € 3anexaTtb Big 3pocTaHHsA BMicTy TBK-akTMBHWX NpoaykTis
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Ta 3HWKEHHs akTuBHOCTI bepmeHTiB AO3 y cuposatui
KpoBi Ta nnasmi cnepmu (Sharma et al., 2010; Chornozub,
2013). BwuB4YEHHSI iHTEHCMBHOCTI OKWCHMX MpPOLECIB Y
cnepmi gae 3MOry BCT@HOBUTU CTIWKICTb KIITUH A0
30BHILLIHIX YMHHWKIB, TX 30aTHICTb 4O PYWHYBaHHA aKTUBHUX
dopm OkcureHy Ta 3HULLEHHSI LUTOTOKCUYHWUX NPOAYKTIB
0o6MmiHy (Shekarriz, Thomas, & Agarwal, 1995; Sharma, &
Agarwal, 1996; Sharma, Pasqualotto, Nelson, Thomas, &
Agarwal, 1999; Agarwal, Makker, & Sharma, 2008; Desai,
Sharma, Makker, Sabanegh, & Agarwal, 2009; Agarwal,
Mulgund, Sharma, & Sabanegh, 2014; Du Plessis,
Agarwal, Halabi, & Tvrda, 2015; Cocuzza et al., 2008;
Yaremchuk, Kuzmina, Sharan, & Kava, 2017).

Mema pobomu — BMBYEHHSI B OpraHiami KponiB i3
roHafoaMCcTpodiaMr CTaHy NEPEKNMCHOrO OKUCIIEHHSA Minigis
(MOJT) xemintoMiHECLLEHTHUM METOLOM.

8Bae0aHHs docnidxKeHHs:

1. [Hocnigntn cTaH MEepeKkUCHOro OKUCMEHHS
ninigiB -~ WNAXoM  BU3HAYEeHHA  KiHLUEBOro  NPOAYyKTY
nepokcmpauii — manoHosoro pgianbgerigy (MOA) 'y
cupoBaTLi KpoBi KPOMiB i3 roHagoaucTpodismu.

2. Bu3HaunTU iHTEHCUBHICTb XEMintoMiHecUeHUiT
cuMpoBaTkym  KpOBi  KponiB i 3'AcyBaTM  MOXIMBICTb
BUKOPUCTAHHA  [OaHOi  MeToaMKM AN AiarHOCTUKM
roHagogmcTpodin.

MarTepian i MeToau aocnigXxeHb

Pobota BukoHaHa B nabopaTtopiax kadenpu
BeTepuHapHoi penpoaykronorii  XA3BA Ta IHcTUTYTI
CUMHTMNAUINHUX MaTepianis HAH Ykpainu. JocnigxeHHs
npoBeAeHi Ha cTaTteBo3pinux kponsax (n=15), wo Hanexanu
HBL| XO3BA. Byno ccbopmoBaHO Tpu rpynu: KOHTpOSibHa —
KNiHIYHO  300pOBi  TBapWHKW, WO  YTpUMyBanuca Ha

CTaHZapTHOMY pauioHi; gocrnigHa rpyna | — kponi i3
roHagoguctpocdpieto  animMeHTapHoro  Tuny  (TpuBane
YTPUMaHHA Ha pauioHi gediuMTHOMYy 32 KapOTUHOM

(siTamiHom A), LinHkom); gocnigHa rpyna Il — kponi i3
roHagoAMCTPOMIEID TOKCUYHOTO TUMY (XPOHIYHUIA HITpaTHO-
HITDUTHUIA TOKCMKO3, BUKNWKaNuW 3rogoBYBaHHAM HiTpaTy
HaTpito). MNposoaunu BiAbip Npob cuposaTtku kposi Ha 15,
30 i 45 poby pocnigxeHHs. KoHueHTpauito MOA Bu3Havanu
y LleHTpanbHin HayKoBO-AOCAIAHIN nabopartopii
HauioHanbHoro papmaueBTUYHOMO YHiBEpCUTETY METOO0M
dnyopumeTpii, wo 6asyetbca Ha peakudii mixk MOA Ta
TiobapbiTypoBOl0 KWUCMOTOl, fika BiAbyBaeTbCca 3a yMOB
BMCOKOi TemrnepaTtypu Ta KUCMOro cepegosuia 3
YTBOPEHHAM 3abapBneHoro TPMMETMHOBOrO KOMMMEKCy 3
MaKCMMYMOM MOFMIMHAHHA MNpW  OOBXWHI XBUIi 532 HM
(Fedorova, Korshunova & Larskiy, 1983).Cnektpu
CMOHTaHHOI XeMintoMiHecueHUii npob cupoBaTKM KPOBI
BUMiptoBanu Ha XeMintoMiHOMeTpi «Lum-5773»
BMpobHuuTBa P®, skuii OyB 3B’si3aHUI iHTepdericoMm 3
nepcoHanbHUM KOMM'IOTEPOM ANA peecTpaLii NokasHuKIB

npunagy nporpamHuMm  3abesneyeHHsm  PowerGraph
(Bepcis  3.3). OuiHoBanM  NOKasHWK  CBITIIOCYMU
xeminomiHecueHuii  (XJ1) 3a 5 xeunuH. [Nposogunu
CTaTUCTUYHY 0OpobKy pesynbTaTiB  3a  t-kpuTepiem

Ct'iopgeHTa (Rebrova, 2003).
Pe3ynbTaTtu Ta ix 06roBopeHHs
CTaH nepekMCHOro OKUCNEeHHS ninigiB y kponis 3a
Bmictom MOA BMABMB OOCTOBIpHE MiABMLLEHHS MOKa3HWUKa

y pocnighux rpynax |, Il y nOpiBHAHHI 3 KOHTpOMeMm.
OTpumaHi gaHi HaBegeHo Ha fiarpami 1.

Hiarpama 1
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BiamiyeHo, wo y TBapuH gocnigHoi rpynu | 3a
roHagogucTpodii aniMeHTapHoro Tmny Binbynocs
nigBuLLeHHs kinbkocTi MOA y cupoBaTtui kpoBi Ha 15 noby
(Ha 58,3 %, P > 0,001), nokasHuK CArHyB MakCMMaribHOro
3Ha4eHHs Ha 45 0o6i ekcnepMeHTy (36inbLieHHs Ha 76 %,
P > 0,001), npote mana micue MiHiManbHa BigMiHHICTb MiX
npo6amu Ha 30 i Ha 45 noby.

Y npobax cupoBaTkM KpoBi camuiB Kponie i3
roHaJoAMCTPOMIEID TOKCUYHOTO TUMY BiA3HAYEHO 3HauYHe
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nigBuLEeHHs KoHueHTpauii MOA Bxe Ha 15 poby
ekcnepumeHty (Ha 75 %, P > 0,001), i HasBHiCTb
36iNbLUEHHS KiNbKOCTI Ha NpoTA3i ekcnepumeHTy (Ao 96 %
Ha 45 go6y, P > 0,001).

HactynHum eTanom oyno npoBeaeHHs!
BMMIPIOBaHHSA CNEKTpiB xeMmintomiHecLeHuii. OTpumaHi gaHi
no ceiTnocymi 3a 5 xBWnWH, 06poGneHi apudmeTnyHo,
HaBedeHi Ha giarpami 2.



Hiarpama 2

Moka3HMKK CBITIIOCYMM XeMirnoMiHecLeHLii CUpOBaTKKU KPOBi KponiB
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[aHi pocnigxeHb cBigYMNM NpO  CTaTUCTUYHO
OOCTOBipHE NiABULLIEHHSA  CBITNOCYMM crnoHTaHHo! X1
CMpoBaTKM KPOBI YCiX rpyn KpOriB NOPIBHAHO 3 KOHTPOMEM.
BoHn manu aHanoriyHy TeHgeHLUilo 40 3pOCTaHHsA, AK i npu
Bu3HadyeHHi MIOA. Lle moxe cBiguMtM npo HeJocTaTHo
aKTUBHICTb CUCTEMMU @HTMOKCUOAHTHOrO 3axXuUCTy OpraHiamy
M HeobXxigHiCTb  aHTMOKCMAAHTHOI  Tepanii, uJepes
KOMMMEKCHICTb nokasHuky XJ1, akMA € ogHoYacHUM
mapkepom BPO i gii AOS.

Mpu UbOMYy UITKO MPOCTEXYETLCHA AMHaMIKa
NiABULLEHHST MOKa3HUKa CBITNOCYMU cnoHTaHHoi XJ1 y yaci
ekcrnepuMeHTy. Tak, npu roHagoAaMcTpodii animeHTapHoro
TMny BigOynocs niaBuwieHHsa Ha 15 noby — Ha 26,8 %, Ha
30 poby — Ha 45 %, Ha 45 poby — Ha 66,5 %, P > 0,001
NMOPIBHAHO 3 KOHTpPOMEM; a npu roHagogucTpodil
ToKcuyHoro Tuny: 15 goba — Ha 46,8 %, 30 poba — 87,6 %,
45 po6a — 111,8 %, P > 0,001 nopiBHAHO 3 KOHTPOMEM.

Taki pesynbTaTM 4iTKO BKasylTb Ha iHTeHcudikalito
npouecis BPO, ocobnveBo B rpyni TBapuH 3
rOHaZOANCTPOIEID TOKCUYHOIO TUNY.

TBapyvHW  KOHTPOMBHOI  rPyNU  Manmu  MeHLy

cBiTnocymy cnoHtaHHoi X1, wWwo Mmoxe cBiguMTM npo
MPUCYTHICTb He3HayHoi kinbkocTi AO y opraniami, ski
nepebyBatoTb y piBHOBa3I.

BucHoBku

OTpuMaHi pesynbTati JO3BONAOTbL 3pOo6UTK Taki

BUCHOBKM:

1. ®dakTopom po3BUTKY roHagoaucTpodii y Kponis €
aktmBauis npouecie  MOJI, wo niaTBepaXyeTbes
3poctaHHaAM BMicTy MOA i nigBueHHAM CBiTNocymMu
cnoHTaHHoi XJ1 y cupoBaTui KpoBi. fKi gocdAraloTb
MaKCHMMarnbHUX 3Ha4YeHb Ha 45 noby ekcnepyuMeHTY.

2. OTpumaHi, nig Yac XeminoMiHeCLEeHTHOro aHanisy, AaHi
cBigYaTb NpPO HeOOXiAHICTb NPOBEAEHHS MNiKyBarbHUX
3axoniB yxe Ha 15 pgoly ekcnepuMMeHTy, 4depes
Hakonu4yeHHst npoayktie MOJ1 i BigcyTHICTb agekBaTHOI
BiAMNOBIAi OpraHiaMy Ha Ait0 30BHILLUHIX YAHHUKIB.

lMepcnekmusu nodasbwux 0ocnidxKeHb. NokasHMK

XeMintoMiHecLeHUil CcupoBaTKn KPOBI € JoCuTb
iHbopMaTMBHMM W MOXe  BUKOPUCTOBYBATMUCA  ANS
JiarHoCTVkM roHagoaucTpodin  y camuiB. BioxiMiyHMR

MOHITOPUHI  iHTeHcMBHOCTI  XJT pgactb 3Mory  OUiHWUTK
ehEeKTUBHICTb Tepanii, npeBeHLil aHOpPONOrivyHnX
3aXBOPIOBaHb.
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