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CE30HHI 3MIHHN IEPOKCUJHUX ITPOLECIB I
AKTUBHOCTI AHTUOKCHUJIAHTHOI CUCTEMM Y 35I6PAX

NNPICHOBOJHUMX PUBb
H. I1. Onexciok
IacrutyT Giomorii TBapuH HAAH

Haeedeni oani npo emicm npodykmie nepokcuonoz2o oxuchenus nainioie (I10JI) —
dieHosuUx KOH toeamie, cioponepokcudig ninioie, THK-axmuenux npooykmis ma akmueHicmo
anmuoxcuoanmuux epmenmie — cynepokcuooucmymasu (CO/]), enymamionnepoxcuoasu
(I'T]) ma kamanaszu y 330pax npicHo80OHUX pud pizHux eudis (6ino2co moecmonoduxa, 6inoeo
amypa i kopona) y pizui nopu poky. Bcmamnoeneno, wo inmencusnicmo npoyecie I10J1 i
AKMUBHICMb  cUCeMU  AHMUOKCUOAHMHO20 3axXucmy y 380pax pub 3HAYHOIO MIpOI0
sanexcums 6i0 ce30Hy ma eudy pub. 3oxpema, emicm npooykmie I1OJI y 3a6pax
00Cni0HCY8aAHUX UG pub HA NOYAMKY 8ECHAH020 NEPiod)y 3HAYHO OINbUWULL NOPIBHAHO 00 iX
8MiCMYy HA NOYAMKY JIMHb020 U OCIHHbO20 Nepiodis. AKMUBHICMb CYynepoKcUoOUCMymasu
ma 2nymamioHnepoKcuoasu y 350pax 00CHiONCYSaHUuX 6udié pubd Ha NOYAMKY BECHAHO20
nepiody 3HAYHO HUIICUA, HIJC HA NOYAMKY JIMHLO20 U OCIHHbO20 Nepiodis, Moodi K Ce30HHI
BMIHU AKMUBHOCMI KAMANA3U NPOMULEHCHT 3a HANPAMKOM.

Karwuosi cjIoBa: MNEPOKCHUJJHE OKHMCHEHHSA JHIITIAIB,
AHTUOKCUJIAHTHI ®EPMEHTH, KOPOII, BIJINM TOBCTOJIOBUK, BIJIN AMVYP,
34BPA, CE3OH.

dizionoriuHmii cTaH pUO, SAKI HAJISKATh J0 MOWKUIOTEPMHHUX OpraHi3MiB, 3HAYHOIO
MIpOI0 3aJIGKHUTh BiJl (akTOpiB 30BHINIHBOrO cepenoBuina. [Iporsrom poky pubu 3matHi
BUTPUMYBATH 3HA4HI 3MiHHM TeMIIepaTypH BOJAY Ta BMICTY B Hili pO3YHMHEHOT'0 KHCHIO [1, 2].
CyTTeBHUX 3MiH BIPOJIOBXK POKY 3a3HAE TAaKOX PiBEHb MeTabodi3My B OpraHisMi pu0, sSKuii
3aJIOKUTh BiJ Ce30HHUX (akTopiB [3]. Bce 1e CyrTeBO BIUIMBAaE Ha IHTCHCHUBHICTh
MEPOKCUIHHUX TPOIECIB 1 CUCTEMY aHTHOKCHUIAHTHOTO 3aXHCTY B OPraHi3Mi pHO YIPOIIOBK
poky. Pazom 3 numM, inteHcuBHICTh mpoueciB [10J] y xiiTuHax pub ICTOTHO 3aJIGKHUTH Bij
BMICTY Yy ¢ochomninmizax KITHHHUX MeMOpaH nomiHeHacndeHuX xupHux kuciot (I[THXK),
KUTBKICTh SIKMX 30UThIIYEThCS y 3UMOBHE mepiox [4]. IlpoBeneHi panimie JOCIHiIKEHHS
MoKa3alli OOEpHEHY 3alieKHICTh MK 3MiHamMu BMicty mnpoayktiB [1OJI # akTuBHICTIO
aHTHOKCUAAHTHUX (epMeHTiB cynepokcuicmytasn (CO/) i rmyrationnepokcrnazu (I'Tl) y
MIEYIHI[l TPICHOBOIHUX PUO MPOTATOM PIYHOTO LIUKITY BUPOIYBaHHS [S].

3s10pa BiAIrparOTh KIOYOBY POJIb Y KUTTEMISUIBHOCTI prub. BoHu € opraHoM AuxaHHs
y TigpoOiOHTIB, MalOTh MIMPOKY IOBEPXHIO, MPOHW3aHY TYCTOIO CITKOI KamuIspiB, IO
JI03BOJISIE PO3UMHEHOMY Y BOJII KHCHIO JIETKO MPOHUKATH B KPOB. AHTHOKCHIAHTHA CHCTEMa
y 3g0pax pu0 moB’s3aHa 3 (YHKIIEI0 JAMXaHHS 1 OOMIHY KHCHEM MDK 3OBHIIIHIM 1
BHYTpILIHIM cepenoBHIIaMy. TkaHWHA 350ep Oarata Ha KPOBOHOCHI CYJMHH, a EPUTPOIIUTH
KpoBi MaroTh BiacHy notyxHy AOC, ska Bilirpac Ba)XJIUBY pOJb B aHTHOKCHIAHTHOMY
3axucTi y 3s0pax [6]. BoHu ayke 4yTiMBI J0 TPOIECIB OKHUCHEHHS 3aBISKH BHCOKIH
¢daronurapHiii akTHBHOCTI [7], 3 OFHOrOo OOKYy, 1 MEHIIOMY BMICTI TNPHPOJHHX
AHTHOKCHJAHTIB, 3 Apyroro [§].

VY 3B’s13Ky 3 HABEICHUMH JaHUMH METOK POOOTH OYJIO JOCHTIKEHHS BIUIMBY CE30HY
Ha IHTEHCUBHICTh TEPOKCHIHUX TPOIIECIB i aKTUBHICTH ()epMEHTHOI 1 HeepMEHTHOI JTaHOK
AQHTUOKCUJAHTHOI CHCTEMH Y 3s10pax TphOX BUJIB MpicCHOBOAHHX puO — kopoma (Cyprinus
carpio L.), Oimoro toBcromobuka (Hypophthalmichthys molitrix) Ta O6imoro amypa
(Ctenopharyngodon idella), siki cyTT€BO BIAPI3HAIOTHCS MK COOOH) THIIOM >KHMBJICHHS Ta
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METa0oMI3MOM HEHACHYEHHMX JKUPHUX KHCIOT. 3a3HaveHi NHUTaHHS B JiTepaTtypi He
BHUCBITJICHI.

Marepiaim i meToau

JocnikyBain 3pa3ku 310ep TpbOX BUIIB MPICHOBOJHUX pUO JBOPIYHOTO
Biky Macow 450-500 r: myckatoro kopoma (Cyprinus carpio L.), Oiroro
ToBcTONI00uKa (Hypophthalmichthys molitrix) ta 6inoro amypa (Ctenopharyngodon
idella), six1 BUpOLIYBaIKCS Y JAOCTIIHUX cTaBax JIbBIBCHKOTO BiAAUIEHHS [HCTUTYTY
pubHoro rocrnoaapcrsa y cMT. Benukuit JI1o0iHp ['opogonpkoro p-Hy JIbBiBCbKOT
00J1. y pi3HI IOpU POKY: Ha MOYATKY BECHSHOrO (y OepesHi), JITHBOTO (y YEpBHI),
OCIHHBOTO (y BepecH1) Ta 3uMoBoro (y rpyasi) nepioais (n=4). Puly BunosmntoBanu
31 CTaBiB TPaJOBUM MeTOJIOM. ['iJpoXiMiuH1 MOKa3HUKU BOAU Ta KUCHEBUN PEXKUM Y
cTaBl OyJIM B ME€XaX HOPMHU.

3pa3Kku TKaHUHU 340ep micis AeKamnitainii pud 3aMOopoKyBaliu Ta 30epiraiyu y
plAKOMY a30Ti [0 MOYaTKy JAOCHiIKeHb. [3 3aMOpOKEHMX 3pa3KiB TOTYBajIu
rOMOT€HAT, SKUW BHUKOPUCTOBYBAIM Y TOJAIBIIUX JOCHIDKEHHSIX. Y HbOMY
Bu3Hauanu BMmicT npoaykTiB IIOJI: nieHoBux KoH’torariB [9], riponepokcuiiB
mmiais  [10], TBK-aktuBHuX mnpoaykriB [11], axkTUBHICT aHTHOKCHIAHTHHUX
(dbepMmenTiB: cynepokcumaucmytasu [ 12], rmyrationnepokcunasu [13] ta karanasu [ 14].
Bwmict 6inka BuzHawanu merogom Jloypi [15].

Otpumani 1udpoBi aaHi 0OpOOISUM CTATUCTHYHO 32 JOMOMOTOIO TPOrpaMu
Microsoft EXCEL. Jlns Bu3HaueHHs BIPOTITHMX BIIMIHHOCTEH MDK ceperHIMU
BEJIMYMHAMU BUKOPUCTOBYBaIM Kputepiii CThroeHTa.

PesysbTaTH it 00roBopeHHst

[IpoBeneHni  AOCHKEHHA  MMOKa3ajld, [0 IHTCHCHBHICTh  IPOIIECIB
MEPOKCUAHOTO OKMCHEHHS JIMIIB y 350pax MPICHOBOJAHUX PUO CYTTEBO 3MIHIOETHCS
MPOTATOM POKY, IO CBIAYUTH MpO ii 3aJIeXKHICTh Bl ce30HHUX ¢akropis. Tak, 13
HaBeJIEHWX Ha pUCYHKaX 1-3 maHuMX BUAHO, 110 BMICT ycix mpoaykTiB [1IOJI y 3a0pax
Kopoma, OUI0ro TOBCTOJIOOMKA Ta OLTIOro aMmypa Ha MOYaTKy BECHSHOro mepiony (y
Oepe3Hi) 3HaUHO OUIBbIIMHM, HDK Ha MOYATKY JITHHOTO M OCOOIMBO OCIHHBOIO MEPIOIIB
(P<0,05-0,001). Otpumani manHi cBig4aTh MPO pI3KE TOCUJICHHS IHTEHCUBHOCTI
MEPOKCUAHUX MPOLECIB y 3s510pax MPICHOBOAHUX PUO Yy paHHIM BECHSHUM MeEpiof.
[TonibH1 ce30HH1 PI3HULI BUSBIEHO y NeviHli npicHoBoaHUX pud [5]. Lli pesynbratu
Y3rO/DKYIOTHCSI 3 JaHUMH, OTPUMaHUMM IpU JOCIIIPKEHHI BIUIMBY TEMIIEpaTypHu Ha
CTaH aHTHOKCHUJAHTHOI CHUCTeMH Yy 3si0pax pub Liza aurata [16]. Panuiii BecHsHUN
mepioJl HAWOUTBII HECTPUATIMBUN Ta HEOE3MEUHWN UId CTaBOBUX pUO BHACITIIOK
BHUCHQ)XEHHSI EHEPreTMYHUX CyOCTpaTiB, IO, B CBOIO 4YEpry, BioOpakaeTbCs Ha
aKTUBHOCTI aHTUOKCUIAHTHUX (DEPMEHTIB, a caMe 3MEHILIEHHS iX y OepesHi, 1o €
npuunHO Bucokoro Bmicty nponyktiB IIOJI y 3a6pax puO. Bimomo Takox, 1o
3HIKEHHS TeMIIepaTypy HaBKOJIMIIHBOIO CEPe0BUILA Y 3UMOBUH MEPio]l IPU3BOIUTH
no 36umemenns BMmicty [IHXKK B opranismi pub, sKi JIETKO MIJAIOTHCS
MIEPOKCUAHOMY OKHCHEHHIO [4].

Ha nouarky mniTHROrO i OCIHHBOTO MNEPIOJIB BMICT JIIEHOBUX KOH IOTaTiB 1
TBK-akTuBHUX MPOIYKTIB y 340pax pPOCIMHOIAHUX BUIIB puO OUIBIIMIM, a BMICT
TIpONEepOKCUAIB JIIIIIIB MEHUINH, HDK Yy 3s0pax kopona (P<0,05-0,001). Ha nouarky
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BECHSIHOI'O MepioJly BMICT JI€HOBHX KOH IOTaTiB y 3s10pax Kopoma 3HayHO OuIbIIUH, a
BMICT riiponepokcuiB mimiaiB 1 TEK-akTuBHUX NpOIyKTIB — MEHILINH, HDK y 390pax
Ou1oro ToBcronobuka Ta Outoro amypa (P<0,05-0,001). [lomibHi BHAOBI pi3HULI Y
BMicTi npoaykTiB I1OJI BusiBieHO y neviHii npicHoBoAHUX puod [S5]. Bucokuii BMicT
npoayktiB [1OJI y 346pax pocinHOITHUX pUO Yy MOPIBHSAHHI 3 KOPOIIOM MOKE OyTH
3YMOBJICHHM OCOOJIMBOCTAMH iX >KMBJICHHS. Bimomo, mo Outrii TOBCTOIOOMK 1 OLTHiA
aMyp CIHOXHUBAIOTh BIAMOBITHO (ITOIUIAHKTOH 1 BUILY BOJHY POCIMHHICTH, JIMIAH
KOTpUX MICTATh Outbiy KuibKicTh [THXKK, HIK miTyuHi KopMu, K1 CIIOKHBA€E KOPOIT
[4]. HasBH1 B miTepaTypl AaH1 CBiq4aTh MPO HpPsSIMY 3aJE€KHICTb MDK BMICTOM LHUX
[MHXK y nimigax kopmy 1 TkaHuHax puo6 [17].
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Puc. 1. BMmicT 1i€eHOBUX KOH IOTaTIiB Y 350pax MpIiCHOBOJHHUX PUO y Pi3HI IOPH POKY,
(M=£m, n=4). Tyt i Ha puc. 2-6 — 6Kl TOBCTONOOHK; — OLHii amyp; — koport. P<0,05
10 BiIHOIICHHS 10 Oepe3Hsl.
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Puc. 2. BMicT TigpoIiepoKCHIiB JiMiIiB y 3s10pax MpicHOBOAHUX pHO y pi3Hi MOPH POKY,
(M£m, n=4).

AKTHBHICTh aHTHOKCHJIAHTHOI CUCTEMHU Y 350pax MpiCHOBOTHUX PHO TAKOXK CYTTEBO
3MIHIOETBCS MIPOTATOM poKy (puc. 4—6). 3okpema, aktuBHicTh COJJ i I'TI y 3s10pax kopora,
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Oijoro ToBcTONIOOMKA Ta OLIOro amypa Ha MOYaTKy JITHBOTrO MEpioy 3HAYHO BWIIA, HIXK Ha
noyatky BecHsiHoro nepiony (P<0,05-0,001). 306inblneHHs TeMIiepaTypy BOIH MPH3BOAUTH JI0
30UTBIICHHS CIIOKHBAaHHA KUCHIO pHOaMy Ta MiJABHUIICHHS DiBHS METa0ollizMy B TXHBOMY
opranizmi [18], mo no3Bonste mosichiutu BUcoky aktuBHicTh COJl i I'Tl y 3s0pax pub nHa
MOYaTKy JITHHOrO W OCIHHBOro TepioniB. OTpuMaHi pe3yibTaTd y3TO/PKYIOThCS 3 JaHUMU
TaKoro TUIaHy iHIIMX aBTOpiB [16]. V Bcix BumiB pub HaiiBuma aktuBHicth COJl y 3s106pax
BUSIBJICHA Ha MOYATKY JITHHOTO Tiepioay (Y 4epBHi), a akTuBHICTh [ T] — Ha movYaTKy OCIHHBOTO
(y BepecHi). 3 1MX JaHUX BUILIMBAE, IO BUsIBIICHE 30UTbIIEHHS BMicTy mponyktiB [TOJI y
3s0pax puO yciX BUIB Ha TOYATKY BECHSHOTO Tepioly 3yMOBJIEHO 3HM)KEHHSM aKTHBHOCTI
KIIFOYOBUX (PEPMEHTIB CHCTeMH aHTHOKcHaaHTHOro 3axucty — COJI 1 I'TL.
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Puc. 3. Bmict TBK-akTHBHUX POIYKTIB y 350pax MpiCHOBOAHUX PUO y Pi3HI OpH
poky, (M+m, n=4).
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Puc. 4. Aktusnicte COJl y 3s10pax mpicHOBOIHUX pU0 y pi3HI opu poky, (M+m, n=4).

VY 3s10pax Oitoro amypa ta kopomna aktuHicTe CO/] 1 I'Tl Ha mo4aTky JITHBOTO i
OCIHHBOTO TIEPiOJIiB 3HAYHO BHUIIA, & HA TIOYATKY BECHSHOro mepiofy aktuBHicTs [Tl 3Ha4HO
HUXK4Ya, HDK y 3s0pax Oinoro ToBcromoduka (P<0,05-0,001). Ilpu npoMy BHSBIEHO Ha
MOYATKY JIITHBOTO ¥ OCIHHBOI'O MEPiOAIB JEII0 MEHIIUK BMICT Ji€eHOBHX KOH roratiB i TBK-
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AKTHUBHHX MPOAYKTIB Y 3510pax KOpora MopiBHSHO J0 X BMICTY y 3s0pax pOCIMHOIHUX pHO.
7,230
630
530
430
3,30

2,30 -

MKMonb GSH/mr 6inka 3a xB.

1,30 -

0,30

Bepe3seHb YepBeHb BepeceHb

Puc. 5. AktuBnicts I'T] y 350pax npicHOBOAHMX pHO Y pi3HI TopHu poky, (M+m, n=4).
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Puc. 6. AKTUBHICTB KaTalla3u y 350pax MpiCHOBOAHUX PHO Y pi3Hi MOPH POKY,
(M£m, n=4).

Ha sinminy Bim COJ] i I'Tl akTuBHicTH KaTajasu y 3g0pax puO Ha IOYATKY
BECHSHOI'0 IEpioAy 3HAYHO BHINA, HDK HAa IOYATKy OCIHHBOIO H OCOOJIMBO JITHBOTO
nepioxai (P<0,05-0,001). Jlumre y 310pax OLIOro TOBCTOJNIOOMKA 1i aKTUBHICTh Ha IOYATKY
BECHSIHOT'0 i OCIHHBOI'O MEPIOAIB Maiike OJJHAKOBA.

Bucoky akTHBHICTh KaTaja3W y BECHSHHUU IEpioJ] MOXKHA MOSCHUTH THM, IO ITiJ
BILJTMBOM CTPECOBUM (PaKTOPiB, SIKUMH € TITOKCHYHI YMOBH, IO 3a3HAIOTH PUOU Y 11el vac, B
IXHBOMY OpraHi3Mi aKTHBYIOThCS BUIbHOPAAMUKAJIbHI IIPOIECH, IO IPU3BOIATH 10 reHeparlii
CHJIOTEHHOI'0 KHCHIO, YTBOPEHHS SIKOTO KaTalli3y€ThCS KaTajga30l. 3aBISKH LbOMY
BiZIOYyBa€THCSI KOMIIEHCAIIisI HECTa4yl KHCHIO B OpTaHi3Mi pu0 y KiHIII 3MMOBOI IEPETPUMKH.
Opnepxani JaHi MPO BHCOKY AKTHBHICTh KaTaja3W y 3si0paX CTaBOBHUX pUO y paHHIN
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BECHSHUH TIepiof] Y3ro/KYIOTHCS 3 HASBHUMH B JIITEpaTypi JaHUMH Mpo ce30HH1 3miHn AC3
y kamb0anu (Liopsetta pinnifasciata) [19].
3arajgoMm, OTpHUMaHi PE3YyIbTaTH JOCHIDKCHb CBiI4aTh MPO CYTTEBUH BIUIUB
Ce30HHMX (aKkTOpiB Ha AaKTUBHICTh MpPO- Ta AaHTHOKCHIAHTHHX CHCTEM Y 3s0pax
MPiCHOBOJHUX PHO.
BuchHoeku

1. Bmict nponykris [TOJI (nieHoBHX KOH FOraTiB, riaponepokcuis jinigie i THK-akTuBHHX
MPOAYKTIB) y 340pax MPiCHOBOAHMX PHUO HA MOYATKY JITHBOTO W OCIHHBOTO IMEpiofiB
MEHILINN (P<0,05-0,001), a AKTUBHICTh CyNEPOKCUIIUCMYTa3H Ta
TIyTaTioHNepoKcuaasu, HaBnaku, suma (P<0,05-0,001), HiX Ha TOYaTKy 3UMOBOTO i
BECHSIHOTO TIEPiOIiB.

2. Bumict TBK-akTHBHUX MPOMYKTIB y 3i0pax KOpoma Ha MMOYaTKy BECHSHOTO W OCIHHBOTO
nepioniB 3HauHo meHumi (P<0,05-0,001), HiX y 3s0pax OimOro TOBCTONOOHMKA Ta
Oioro amypa.

3. AKTHBHICTh KaTaja3u y 350pax Kopoma i Oi10ro amypa Ha MOYaTKy BECHSHOIO Iepiony
Bumia (P<0,05-0,001), Hixk Ha MOYaTKy JITHHOTO H OCIHHBOTO mepionis. Ilpu mpomy, ii
aKTHBHICTh y 3i0pax Kopola Ha IOYaTKy JITHBOTO ¥ OCIHHBOIO IEpiofliB HIKYA
(P<0,05-0,001), Hi>x y O6110r0 TOBCTOIO0MKA.

IlepcnekTHBH NOJANBIIUX AOCHiMKeHb., [lomanbimi JOCHIIDKEHHS OyayTh

CKEpOBaHI Ha BUBYCHHS BILUIMBY ITIJ[BUIICHOTO piBHSA BiTaminy E, KapOTHHOINIB 1 ceneHy B

paritioni pu6 Ha nporecu [1OJI 1 cucTeMy aHTHOKCHAAHTHOTO 3aXUCTY B IX TKaHWHAX.

N. P. Oleksiuk
THE SEASONAL CHANGES OF LIPID PEROXIDATION AND ACTIVITY
OF ANTIOXIDANT SYSTEM IN GILL OF FRESHWATER FISHES
Summary

The data about content of lipid peroxidation products — diene conjugates, lipid
hydroperoxides, thiobarbituric acid reactive substances (TBARS) and activity of antioxidant
enzymes — superoxide dismutase, glutathione peroxidase and catalase in gill of freshwater
fishes of different species (silver carp, grass carp and common carp) in different seasons
were presented in the article. It was established the lipid peroxidation and the activity of
antioxidant defence system in gill of fish significantly depends on the season and fish
species. In particular, the content of lipid peroxidation products in the gill of freshwater
fishes at the beginning of spring was significantly higher compared to their content at the
beginning of summer and autumn. The superoxide dismutase and glutathione peroxidase
activities in the gill of these fish species at the beginning of spring were significantly lower
than at the beginning of summer and autumn while the seasonal changes of catalase activity
in the gill of fish were opposite character.

H. II. Onexciox

CE30HHBIE USMEHEHMUS IIEPEKUCHBIX ITPOINECCOB 1 AKTUBHOCTH
AHTHOKCHIAHTHOM CUCTEMBI B )KABPAX ITIPECHOBO/IHBIX PbHIb
AunHoTanusga

B cratne MPUBCACHLI TaHHBIC O COACPKAHUU IMPOAYKTOB IMECPECKHUCHOI'O0 OKHCIICHUSA
JIUIINAOB — JAJWCHOBBIX KOHBIOT'aTOB, FHI[pOHepeKHCCﬁ JIMIIUAOB U IIPOAYKTOB, KOTOPBIC
B3aMMOJICUCTBYIOT ¢ THOOapOuTypoBoit kucinoroit (TBK-akTHBHBIX TPOAYKTOB) U
AKTUBHOCTHU AHTHOKCUJAHTHBIX (dbepMeHTOB — CYIIEPOKCUIUCMYTa3hl,
TITyTaTHOHIIEPOKCHJIA3bl U KaTalla3bl B jkabpax MPECHOBOAHBIX PHIO pa3HBIX BUIOB (Oeroro
ToJNCTONOOMKA, O€NOoro amypa W Kapma) B pasHble BpeMEHa Troja. YCTaHOBJICHO, YTO
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HUHTCHCHUBHOCTL ITPOLECCCOB IIOJI 1 aKTUBHOCTHL CHCTEMEI aHTI/IOKCPI):[aHTHOfI 3al1IUThl B
)kabpax ppI0 B 3HAYUTEILHOW CTEIEHW 3aBHCHUT OT CE30HAa W BUAa pbi0. B yacTtHOCTH,
conepxanue npoaykroB [10OJI B jkabpax HccieayeMblX BHAOB PhHIO B Hayalle BECEHHETO
MeproIa 3HAYUTEIBHO OOJIbIIIE, YeM B Hayalie JISTHErO0 M OCEHHEro Mepruoa0B. AKTHBHOCTh
CYIEPOKCUUIUCMYTa3bl M TIIyTaTHOHIICPOKCHIA3bl B KaOpaxX MCCIACAYEMbIX BHJIOB PHIO B
Hayajle BECCHHEro IepHOJa 3HAYMTEIbHO HHXKE, 4YeM B Hayalie JICTHEr0 M OCEHHEro
MEepuoa0B, TOraa KakK CE30HHBIC M3MCHCHHA AaKTUBHOCTH KaTajla3bl ITPOTUBOIIOJIOXKHBIC 3a
HaIpPaBJICHUEM.
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Penen3eHT: rOIOBHUH HAyKOBHIA CIiBPOOITHUK JabopaTopii ekonorivnoi ¢izionorii
Ta SIKOCT1 MPOAYKIIii, JOKTOP CLTBCHKOTOCMOIAPCHKUX HAYK, C. H. ¢. PiBic 1. @.

YAK 577.112.82
PI3UKO-XIMIYHI XAPAKTEPUCTUKHN CHUPOBATKOBOI'O
AJIBBYMIRHY VY JEAKUX ITPEACTABHHUKIB TBAPUHHOI'O
CBITY

I'. B. Ileximenxo, T. M. Kyumeposcvxa*
TaBpilicbkuii HallioHaTBHUHN YHIBepcuTeT iM. B. 1. Beprancekoro
*TacturyT G6ioximii imeHi O. B. INamnanina HAH Ykpainu
Ilposedeno nopisusiibHull ananiz QizuKo-XiMIiYHUX XAPAKMEPUCMUK CUPOBAMKOBUX
anbOYMIHIG OessKUX npe0CmasHUKI8 KAACie NiasyHie. cepeonvoasiamcvka yepenaxa (Testudo
horsfieldi), nonosz scosmouepesuii (scosmoobpiox) (Coluber jugularis), eyorc soosnuii (Natrix
tessellata) i eyorc 36unatinuii (Natrix natrix) i nmaxia: (2ycax domawniu (Anser Anser), Kypxa
domawns (Gallus domesticus), xauxa Oomawns (Anas platyrhyncha) ma cuszuti 2ony6o
(Columba livia). Busiereno, wo He OusisuucyL Ha OAU3LKICMb CMPYKMYPHOI opeaHizayii
00CTIOMHCYBAHUX CUPOBANKOBUX ANbOYMIHIB, BOHU GIOPIHAIOMbCA 30 MOAEKYAAPHOIO MACOI0,
NOBEPXHEGUM 3APSOOM MONEKYIU, KoeqiyieHmom enrekmpoghopemuynoi pyxaueocmi ma
eMicmom npomeiny 6 Kpo8 saHOM)Y pYCli, NPU YbOMY Yi NOKASHUKU BCePeOUHi KIacié €
CcmabinbHUMU, OOHAK, BUW Y NPEOCMABHUKIE KIACY NMAXIE Y NOPIGHAHHI 3 KIACOM NIA3YHIE.
Kmiouosi ciioBa: CUPOBATKOBHIM AJIbBYMIH, ITPEJJICTABHUKH KJIACIB
I[IJTA3YHIB TA IITAXIB, MOJIEKVYJISIPHA MACA, KOEO®IIICHT
EJIEKTPO®OPETUYHOI PYXJIMBOCTI, BMICT ITPOTEIHIB
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