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BILJIMB 3ACTOCYBAHHS N-ALIETUJILIUCTEIHY 3A KOPEKIII{
AHTHOKCHUJAHTHOI'O CTATYCY Y KPOJIIB HA TIOKA3ZHUKH
JIOIIHOTO MPO®LITIO MJIA3MU KPOBI

Y cmammi euceimneno pezyromamu excnepumMeHmanbHux 00CaiONHCeHb w000 enaugy N-
ayemunyucmeiny Ha ainionuti npoghine naazmMu Kposi 3a KOpeKyii aHmuoKCUOAHmMHO20 CMAamycy
Op2awismy Kpoaie. Bcmanoeneno, wjo 3a2anbHa anmuoKCUOAHMHA AKMUBHICMb Y MEAPUH 0OCHIOHOT
epynu 3pocia na 17,8% (p<0,05). [lozumuenux 3min 3a3nasas ob6Min 1inidie — mak, pieeHsv
3a2a1bH020 X0aecmepony 6y8 00CMOGIpHO Menwum 3a Konmponvhi éenuvunu Ha 9,3% (p<0,05), a
Kinbkicmos mpuayuneniyeponie nudxcuoio Ha 13,9% (p<0,01). Ilpu yvomy, 3sminw6anUCs pi6Hi
ninonpomeinis, 30Kkpema, 6ucokoi winbHocmi smenuysaecs na 19,6% (p<0,001), a Huzvkol
winornocmi — na 38,6% (p<0,001) nopiensno 3 konmponem.

Knrouosi cnosa: anmuoxcuoarnmu, 8i0meopenHs, Kpoi, 1iniou, Memaoonizm.

Beryn. Jlimigauit npodinbk Tuia3Mu KpoOBI € BaXKIMBUM TapamMeTpoM, SKUH
HEOOXITHO BHW3HAYATH IMiJI Yac JUCHaHCepHu3allii/o0cTexeHHs . AHOMalbHI PIBHI
JOIAIB y TUIa3Ml BigoOpakaroTh MOsABY ab0 3aroCTpeHHs MpoOJieM, MOB’A3aHUX 3
METa0OJIYHUMH 3aXBOPIOBAHHSIMM, TAaKUMHU SK OXXHUPIHHS, JIIIJI03 TEUYIHKH,
ykpoBuil niabder i1 arepockiepo3 [l1, 2]. TumoBuil nimigHui npoduls BKIIOYAE
HAaCTyNHI TOKa3HWKMU: 3arajibHuil xosnectepon (3X), Ttpuamumiriineponn (TAL),
X0JIECTEPOJI JIIMONPOTEiHiB BUCOKO1 mibHOCTI (XC-JITIBII) Ta HU3BKOI HIIIBHOCTI
(XC-JITHIL) [2, 3]. Leit xoMIIeKke MOKa3HUKIB Ma€ BEIUKY KIIHIYHY 3HAYUMICTh.
Hampuknan, wmeTabomiyHMi  CHHAPOM  3a3BUYail  MIarHOCTYETHCA  MUISXOM
JOCIIKEHHS JITIHOTO PO LITI0 pa3oMm 13 piBHEM TIIIOKO3U [4—06], TaK0X 3pOCTaHHS
PIBHSI JIIMI/IB € TICHO MOB’A3aHUM 3 PO3BUTKOM aTE€POCKIEPOTHYHUX 3MIH Y TBAPUH 1
moauan [7]. OnmcaHl HPOIECH CYNPOBOKYIOTBCS PO3BUTKOM OKCHIATUBHOTO
CTpeCcy — y TBApUH CIOCTEPIraloTh HAaAMIPHY MEPOKCUIALIIO JIMIAIB, TPOTEiHIB HA
Tl 3HWKEHOTO aHTHOKCUAaHTHoro moTeHiiany [8, 9]. KoperyBaru 1mi mporecu
MO>KJTUBO 3a BUKOPHUCTaHHS CTIOJTyK-aHTUOKCH/IAHTIB, HaTPUKIIA,
N-aneTHIIUCTeTH — aMIHOKUCIOTY 3 BHPA@XKEHUMHU PEIOKC-BIACTHUBOCTAMU K
AHTUOKCUJAHTHUM MPOTEKTOP 3a KaJMIEBOTO HABAHTAXKEHHS, OTPYEHHSI apCEHOM Ta
IHIIIMMY TOKCUKAHTaMH, 1110 MO3UTHBHO BIUIMBAE HA BIATBOPHY 31aTHICTH [ 10—12].
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MeTo10 po6oTH 0yJ10 BCTAHOBUTH MOKA3HUKH JIIMIJAHOTO MPOodUIIO Yy TIa3Mi
KpOBl 1HTAaKTHUX KpOJIIB Ta 3a KOpEKUii iX AaHTHOKCHJAHTHOIO CTaTyCy
N-aneTUIIUCTEIHOM.

Martepiajau i MmeToam aocigkens. JJocnipkeHHS BUKOHAHI HA CTaTEBO3PLINX
camisx kpodiB moponu Hyla (n=14). Y po6oti Oynu BUKOPUCTaHI caMili KPOJIiB, JUIs
YHUKHEHHS BIUIMBY €CTPOT€HIB Ha TIOKa3HUKH JIIIJHOTO MeTafdomi3My 3a
pexkoMenaniero Wang et al. (2019) [13]. I'pynu Oynu chopMoBaHi 3a TPUHIIUIIOM
aHaJioriB, MO 7 TBapuH y KOXHIiM. JlocmigHiii rpymi nepopaibHO BBOIWIH
N-ametunmuctein 'y m031 50 Mr/kr ymnpojoBxk 21 mob6u oaHopaszoBo. Camipsim
KOHTpOJIbHOI Tpynu BBoAwIU 0,9% po3uMH HATPIIO XJIOPHUIY 3a aHAJIOTIYHUM
pETIaMEeHTOM.

VY KOXHOTO KpOJIMKa BiIOMpalid KPOB 3 BYHIHOI aprtepli uepe3 21 no0y micis
MOYaTKy excrepumMeHnTy. Bci 3pasku 30upanu B eHTpudykH1 TpoOipKH, 0 MICTHIH
AHTUKOATYJSHT, 1 neHTpudyrysamu 3a 3000 06. npotsrom 15 xBunun nipu 4°C nns
300py miasmu. PiBHI 3arampHoro xoisecrepony (3X), tpuanumnriinepoiiB (TAT),
minonpoTeiniB Bucokoi mibHOCTI (JIIIBII) Ta minmompoTeiHiB HU3BKOI HIIJIBHOCTI
(JITTHILI]) BHM3Ha4YaiM KOJIOPUMETPHYHO, & 3arajibHy aHTHOKCHIAHTHY aKTHUBHICTbH
(BAA) cnektpooToMeTprUyHO.

MeTonuka BU3HAUEHHS 3dedlbHO20 XOAecmepoyy 3aCHOBaHA Ha MPHHIIMIIL
rigpoi3y edipiB X0JeCTepoy, SIKMM MOTIM OKHUCIIOETHCS XOJIECTEPOJIIOKCHUIA3010 B
KETOHHY (opMy 13 BHIUJICHHSM TMEPOKCUAY TIAPOreHy, M0 Y MPUCYTHOCTI
MEePOKCUAa31 YTBOPIOE OAPBHUK XIHOHIMIH YEPBOHOTO KOJILOPY (32 JTOBKUHU XBHJI
A =500 HM). [HTEHCHBHICTP YTBOPEHOTO KOJBOPOBOTO KOMIUIEKCY € TPSIMO
MPOTOPIIIITHOIO JJO KOHIIEHTpaLIii 3arajbHOTO X0JIECTEPOIy 3pa3Ka.

BusHaueHHs1 KiTbKOCTI mpuayuieniyeponié 3A1MCHIOBAIN 3a METOAHMKOIO, IO
0a3yeTbcsl Ha 3JaTHOCTI JNA3M TiAPONI3yBaTH TPUTIILEPUIHUN ePipHHIl 3B’ 530K,
YTBOPIOIOYM  Thiueposi. 3a HagBHocTi AT® 1 riaiuepofikiHaszu, TIiLIepot
MEePETBOPIOEThCS  Ha  Thineponi-3-pocdar,  AKHl  TOTIM  OKHUCIIOETHCS
rnepospochaTokCUAa3010 3 YTBOPEHHIM NEPOKCUIY T1APOTEHY.

[Tpunmun BusnavyenHs JIIIBIL monsrae B Tomy, 1o B MPUCYTHOCTI MAarHiro
XJIOPHULY, JIIMONPOTEIHN 1 XIIOMIKPOHU B IJIa3Mi MOXKYTh OCapKyBaTtucs GocopHo-
BOJIb(PPAMOBOIO KUCJIOTO, TP 1IbOMY B KpoBi 3anuiaethbes auiie JITIBIL, piBeds
SIKUX BU3HAYAETHCS 3a JOMIOMOTOIO PeareHTy, sikuil (PyHKIIIOHY€E TTOAI0HO 0 aHami3y.
Harowmicte, JIITHI MoXyTh OyTH OCaJKeHi MOJIBIHUICYIb(OKUCIOTOI, BHACIIIOK
toro, mo micaa ueHtpudyryBanns JIIIHI 3amumaroTbesi y cymnepHaTaHTI.
Konnenrparmito JIITHII] MoxkHa BH3HAYUTH 3a PI3HUICI MK 3arajbHUM
XOJIECTEPOJIOM 1 CyNIepHATAHTOM.

3aranpHy aHTHOKCHAAHTHY AKTUBHICTH IUTa3MH OIIHIOBAJIM 3a JOTIOMOTOIO

FRAP-ananizy, npuHIUI SKOTO 3aCHOBaHWI HAa BU3HAYE€HH! aHTHUOKCUIAHTHOI CHUJIU
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bepymy. s CTBOpEHHSI CTaHIAPTHOI KPUBOI BUKOPUCTOBYBAJIM PO3YUH CYIb(dary
(epyMy, i pe3ynbTaTu BUpaXkand B MMOJb Fe?*, 1o yTBOpIOEThCA HA TP IIIa3MHU.
BusnauenHss 3arajpHOI  AHTHOKCHUIAHTHOI aKTUBHOCTI  IUTa3MU  TIPOBOIWIIH
CHEKTPO(HOTOMETPHUHO.

CratuctiuHy OOpOOKY pe3ysnbTaTiB  EKCIEPUMEHTY JUIsl  BU3HAYCHHS
OloMEeTpUYHUX MMOKA3HMKIB (Cepe/IHl 3HAYCHHS Ta 1X MOXUOKU, TOPIBHIHHS CEPEIHIX
3Ha4YeHb 3a KpuTepieM CThIOJICHTA) MPOBOIWIN 3a JONOMOTror mporpamu Microsoft
Excel.

Pe3ynbTatu aociaigxeHb Ta ix oo0roBopeHHsi. Cepea BEIUKOi KUIBKOCTI
OpraHiYHUX 1 HAHOTEXHOJOTIYHWUX 3ac00IB ISl MIABUIIEHHS PEIOKC-TIOTEHITIATY
OpraHi3aMy TBapWH YacTO BHKOPHCTOBYIOTHCS CIIONYKH, IO O€pyTh ydacThb Y
O0l0CHHTE31 MOTY>KHUX aHTUOKCUIAHTIB, HaNpukiaa, N-aleTUlIUCTeiH, 0 BiIIrpae
Ba)XXJIUBY POJIb B TiOJN-AMCYNIbDIIHIN JTaHIll aHTHOKCcHAaHTHOTO 3axucty (AO3) [14,
15]. EdextuBHicTh 3aCTOCYBaHHs N-aneTwimnucreiny s KOpeKITii
AHTUOKCUJAHTHOTO CTAaTYCy Yy KpPOJIB OIIIHIOBAIM 32 KOMILJIEKCHUM MOKa3HUKOM —
3AA mia3mu KpoBi, pe3yJIbTaTy 3MiH SIKOTO HaBeIECHO Ha puc. 1.

0,621

0.64
0,62

0.6
0,58
0,56
0,54
0,52

0,5
0,48

= KoHTpoabHa rpyna  ® [[ocaigHa rpyna

Puc. 1. 3arajibHa AaHTHOKCHIAHTHA AKTUBHICTD IJIA3MH KPOBi KPOJIiB.

VY TBapuH MOCHTIIHOI TPYNH BCTAHOBJICHO JOCTOBIpHE 3pocTaHHsa 3AA muiazmu
Ha 17,8% (p<0,05). TakumM uYMHOM, IX AHTHOKCHJAHTHHH CTAaTyC 3pOCTaB, IO
NOBMHHO OyJI0 TMO3UTMBHO BIUIMHYTH Ha JimigHuil oOmiH. [lomiGHi 3MiHK
BiIOYBAIOThCSI 32 3aCTOCYBAHHS IHIIMX PEIOKC-aKTUBHUX CIOIYK — EKCTPaKTy 3
KOpEHI0 iIMOMpIo abo uelpelto, cojeil IMHKY Yy Makpo- i HaHO(OpMi, HAHOYACTUHOK
pinkicHO3eMenbHuX MeTaliB [16-18].

[Toka3HukH JiMAHOTO NPO(UI0 TUIa3MU KPOBI MOXYTh BUKOPHUCTOBYBATHCS
JUTSL OLIHKU PHU3UKY 1MIEMIYHOI XBOpPOOU cepIlsi, BUSIBICHHS MOYATKOBHUX CTafdiil Ta
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JUHAMIKA TIPOTPECYBaHHS TATOJIOTiA OOMIHY pEYOBHH 1 CEpIEBO-CYJIUHHUX
3axBopioBaHb [19, 20]. 3MiHU PiBHA 3arajibHOrO XOJECTEPOILY 1 TPUALUITIIILEPOIIIB Y
1a3Mi KpoBi KpoutiB 3a BBeAeHHs N-alleTHIIKUCTeIHy HaBeIeHO Ha puc. 2.

1.1 0.36

0,35

1,05 0.34
0,33
1 0,32
0,31
0,95 0.3
0,29
0,9 0,28
PiBeHE 3ara/ILHOIO PieeHE TPHANHITTINEPOJIB,
X0JIECTEPOJIY, MMOJIB/T MMOJIB/TT
H KoHTpo.ILHA rpyna E MocmainHa rpyma

Puc. 2. PiBHi 3araJibHOro Xo0J1ecTepoJy i TPHALMJILIILEePOoJIiB y I1a3Mi KPOBI
KPOJIiB 32 KOPeKUil iX aHTHOKCUAAHTHOI0 CTATYCY.

Ha puc. 2 nokazano, 1110 3a BBeJieHHS N-alleTUIIUCTEIHY piBeHb 3X y KPOJIiB
JOCITHOT TpynH 3HMXKYyBaBcs Ha 9,3% (p<0,05), Toxi sk kimbkictb TAI y mma3zmi —
Ha 13,9% (p<0,01) mopiBHSHO 3 KOHTPOJHLHUMH BeMHYuHAMH. [loKpalleHHS X
MOKa3HUKIB 371icHII0 BB Ha piBHl JITTHIIL (Tadn. 1).

Tabnuys 1
PiBHi JinonpoTeiHiB BUCOKOI i HU3bKOI IILIBHOCTI Yy IU1a3Mi KPOBI KPOJIiB

I'pynu kpoais, M+m, n=7 3MiHU OKA3HUKIB
Iloka3Huk -
KOHTPOJIbHA IocaiaHa +/- p<
Pisens JITIBILI, MMoan/1 0,56+0,009 0,454+0,004 -0,11 0,001
Pisens JITTHILI, Mmmonb/n 0,44+0,009 0,27+0,007 -0,17 0,001

3 manux Tabnuil 1 BUIHO, IO PIBHI XOJECTEPOJIY JIMOMPOTEIHIB 3a3HABAIN
JOCTOBIPHUX 3MiH 32 KOPEKI[ll aHTUOKCUIAHTHOrO CTaTycy y KpoumiB. Tak, piBeHb
JITIBII] OyB AOCTOBIpHO MEHIIIMM MOKA3HUKIB rpynu KOHTporo Ha 19,6% (p<0,001),
a JITTHII — ua 38,6% (p<0,001).

BHCHOBKH Ta mNepcHeKTHBM MNOJAJbIIMX JOCHiIKeHb. 3aCTOCYBaHHS
N-aneTHInucTeiHy 3a KOPEKIlT aHTHOKCHAAHTHOTO CTaTycy B OpraHi3mi caMiliB
KpOJIiB TO3UTUBHO BIUIMBAE HA JIMIAHUN MPOQ1Ib T1a3MHU KPOBI:

1. PiBeHb 3arajbHOr0 XOJECTEPOTY Yy KPOJIB JOCIHIIHOI TPYNU 3HUKYBABCS
Ha 9,3% (p<0,05) MOpIBHAHO 3 KOHTPOJHLHUMH BCIMYMHAMH, IIPH 1IOMY KIJIbKICTh
TPHALIMJITIIIIEPOJIIB Y T1a3Mi Oyia qocToBipHO MeHIoro Ha 13,9% (p<0,01).

2. 3HaYHUX 3MiH 3a3HAJIM PiBHI JIMOMPOTEIHIB — TaK, KIIBKICTh JIMOMPOTEiHIB

HU3bKOT IUTBHOCTI Oyia Hrok4oro Ha 38,6% (p<0,001) 3a rpymy KOHTpOIIO, TOMI SIK
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PIBEHB JINOMPOTETHIB BUCOKOT IIUIBHOCTI Y KPOJIB JIOCIIIHOI TPpyNu OyB 3HM)KECHUM
Ha 19,6% (p<0,001).

3. EpextuBHicTh  aHTHOKCHIAaHTHOI  1ii  N-aleTHJINMCTEIHY  JOBEIEHA
MO3UTUBHUMH 3MIHAMH JUHAMIKA 3arajbHOT aHTHOKCHUIAAHTHOI aKTUBHOCTI IIIa3MU
KPOB1 KpOJIIB — MICTISl 3aBEPIICHHS €KCIIEPUMEHTY Y JOCIITHUX KPOJIB el MOKa3HUK
oyB Ha 17,8% (p<0,05) BUIIMM 3HAYEHB TPYITH KOHTPOJIIO.

[lepcrieKTHBOI MOAATBINKMX JOCTIKEHb € OIliHKAa BIUIMBY aHTHOKCHIAHTHOI
Kopekiii N-aleTHIIHUCTEIHOM Ha SKICTh 1 3JJaTHICTh 3aIUTIHCHHS CIIEPMH KPOJIIB, 1i
pPEIOKC-TIOTEHITial.

INFLUENCE OF USE N-ACETYLCYSTEIN FOR THE CORRECTION OF
ANTIOXIDANT STATUS IN RABBITS’ ON INDICATORS OF BLOOD PLASMA LIPID
PROFILE / Koshevoy V.I., Vikulina G.V., Naumenko S.V.

Introduction. The lipid profile of the blood plasma is an important parameter that must be
determined during medical examination. Abnormal plasma lipid levels reflect the onset or
worsening of problems associated with metabolic diseases such as obesity, liver lipidosis, diabetes
mellitus, and atherosclerosis. Described processes are accompanied by the development of
oxidative stress, which can be corrected with the use of antioxidant compounds, for example, N-
acetylcysteine, an amino acid with pronounced redox properties as an antioxidant protector against
cadmium load, arsenic poisoning and other toxicants, which has a positive effect on reproductive
capacity.

The goal of the work was to establish the peculiarities of the lipid profile in the blood
plasma of intact rabbits and to correct their antioxidant status with N-acetylcysteine.

Materials and methods. The studies were performed on sexually mature male rabbits of the
Hyla breed (n=14). The groups were formed according to the principle of analogues, 7 animals
each. The experimental group was orally administered N-acetylcysteine at a dose of 50 mg/kg for
21 days once. Males of the control group were injected 0.9% sodium chloride solution according to
the same protocol.

Blood was taken from the ear artery of each rabbit 21 days after the start of the experiment.
All samples were collected in centrifuge tubes containing anticoagulant and centrifuged at 3000 g
for 15 minutes at 4°C to collect plasma. The levels of total cholesterol, triacylglyceroles, high-
density and low-density lipoproteins were determined colorimetrically, and total antioxidant
activity was determined spectrophotometrically.

Research results and their discussion. The effectiveness of the use of
N-acetylcysteine for the correction of antioxidant status in rabbits was evaluated by a complex
indicator — the total antioxidant activity of the blood plasma, which in the experimental group was
significantly higher than the control data. Thus, their antioxidant status increased, which should
have a positive effect on lipid metabolism. Introduction of N-acetylcysteine showed decrease in the
level of total cholesterol in the rabbits of the experimental group, as did the amount of
triacylglyceroles in the plasma compared to the control values. The improvement of these
indicators had an impact on the level of lipoproteins of different densities.
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Conclusions and prospects for further research. The use of N-acetylcysteine to correct the
antioxidant status in the body of male rabbits has a positive effect on the lipid profile of the blood
plasma.

The level of total cholesterol in the rabbits of the experimental group decreased by 9.3%
(p<0.05) compared to the control values, while the amount of triacylglyceroles in the plasma was
significantly lower by 13.9% (p<0.01). The levels of lipoproteins underwent significant changes —
amount of low-density lipoproteins was lower by 38.6% (p<0.001) of the data of the control group,
while the level of high-density lipoproteins in the rabbits of the experimental group was reduced by
19.6% (p<0.001).

The effectiveness of the antioxidant effect of N-acetylcysteine is proven by positive changes
in the dynamics of the total antioxidant activity of the blood plasma of rabbits — after the end of the
experiment, this indicator was 17.8% (p<0.05) higher than the values of the control group. The
perspective of further research is the assessment of the impact of antioxidant correction with
N-acetylcysteine on the quality and fertilizing ability of rabbit sperm, its redox potential.

Keywords: antioxidants, reproduction, rabbits, lipids, metabolism.
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