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AMIHOKHCJIOTHHH CilEKTP KPOBI 03EPHHX )J(AB 
PELOPHYLAX RIDIBUNDUS, IHTPO,IJ;YKOBAHHX Y 

BO,IJ;OHMH CEPE,IJ;HbOfO YP AJIY1 

Bnepute sus'leHo aMiH0KuCJ1omHuii. cnei<mp MaJMU l<f'Osi 03epHoi" :J1Ca6u Pelophylax 
ridibundus, HKa ctfiopMysaJ1a cmiu1ci nonyJ1Jltiii' 3a Me:JICaMU HamusHow apeaJ1y. 1Ina3Ma 
i<posi aM<fii6iu Micmum" 25 aMiHoi<uc;iom i xap.:ucmepwyEmbCH sucoKUM sMicmoM ziopo­
tfio6Hux: Q.llaHiHy, ni3uHy, neufiuHy, saniHy, ZJ1it(uHy, nponiHy i cfieHi11aJ1aHiHy, ~o 6epymb 
Y'lacmb s cuHmeJi iconazeHy i enacmuHy y secHHHuu nepioo po3MHOJICtHHR i MemaMopcfio3y. 

/(nK)tfOBi CllOBa: 03tpHa :J1Ca6a, BillbHi tlMiHOKUCJIOmu. 

B YKpaiHi o3epHa )l(a6a Pelophylax ridibundus (Pallas) (Amphibia, Anura) 
3ycTpi11a€T&CJ1yscixnp1.1:poAHHX30Hax [2, 11, 12, 15]. YripcbKHXpaH:oHax3a­
KapnaTTH i y KpHM)' osepHa )l(a6a 3BH11aHt1a y 6araTbOX 3annasHHX BOAOHMax, 
no 6eperax i 3aTOKax pi1i.OK, AOCHTb 11acTO 3aCeJlll€ KOnHIIIHi TOpcp' HHi i ni~aHi 
Kap'epH, oco6nHeo po3TamoeaHi e 3anrrasax [16, 18]. 03epHa )l(a6a 3ycT-

1 Po6oTa BHKOHaHa aa niATPHMKH MiHicTepcTBa ocBiTH i HayxH P<t> y paMxax Aep>KaB­
Horo 3aBAaHHJI iHCTHTYTY exonorii pocmrn i TBapHH PAH i 'laCTKOBO niATPHMaHa rpaH­
TOM Ilpe3HAii PAH ~<l>yuAaMeHTanbHi HayxH -- MCAHQHHi» 12-TI-4-1049. 

u H T y B a H H JI: KoBaJib'l}'K n.A., q opHa JI.E., Mi~eHKO B.A., MiKweBi'I H.B. AMiHo­
KHCJIOTHHH cneKTP KpOBi oaepHHX )Ka6 (PeloJhylax ridibundus) iHTPOAYJ<OBaHHX y BO­
AOHMH CepeAHboro Ypany. fiApo6ion. :iKypH. 2021. T. 57, Nii I. C. 85-95. 
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pi11a€TbCJI y smcTiHHHKax ma.x.T i BOAOHMax syrinbHO-BHAo6}'BHHX paHOHiB 
3~Horo ,[(oH6acy [SJ. B yxpai'HCbKiH :n;enbTi ,[()7HaIO B 1960-1980 pp. BOHa 
6yna o6'€KTOM iHTeHCHBHoro npOMHCJIY [16]. IlonyJIHqii oaepHoi' )l(a6H y 
niBHi'IHo-cxi,a;ai:H 'IacTHHi cTenoBoro KpHMY i Kep11eHCbKoro niBocTpoBa MO­
)l(YTb HaCeJIHTH BOAOHMH 3 nmBHI.QeHOIO COJIOHicTIO BOAH [15]. Ha niBHi'IHO­
MY cxo.n;i Y Kpai'HH, Ha so:n;o:n;ini i~OHY i ,l(Hinpa, y 11icocTenosi:H i crenoBiH npH­
po:n;HHX aoHa.x XapKiBCbKOI 0611acri y Bo.n;o:HMax nepesa)l(aIOTb 'IHCTi nony­
nH~ii R. ridibunda [10, 15]. Y 6aceH:Hi p. Ileen (KypcbKa i IlonTaBCbKa o6n.) 
R. ridibunda € 'IHCCJibHO nepeua)l(aIO'IHM BHAOM aeneHHX )l(a6 [13]. Bi.n;aHa-
1:1aeTbCJ1 IlOCTYfiOBe p03lllHpeHHJI ll apeany y niBHi'IH0-3axi,a;HOMY HanpRMKY· 

Y ·so.n;ocxoBHI.Qax BepXHbo-Tarin&CbKOi' i Pecl>THHCKoi' TennoBHX cTam:_\rn 
Cepe,n;aboro Ypany 03epaa )l(a6a 3'J1BHJiac11y1969-1970-x pp. y pe3yn&TaTi 
BHila,D;KOBOl iHTPO~ii nyronOBKiB npH 3apH6JieHHi MaJibKaMH 6inoro aMy­
py Ctenopharyngodon idella i TOBCTono6HKa Hypophthalmichthys molitrix 3 
so:n;oH:M YKpai'HH i KpaCHo.n;apcbKoro KpaIO [ 6, 17]. BHHHKJIH reorpa<l>i':IHO i3o­
JibOBaHi cepe,n;Hbo-ypanbCKi IlOlJY1IHI.\ii'. I.QO MaIOTb €AHHHH ranJIOTHil no reHy 
ND3 3 yxpai'HCbKHMH oco6HHaMH R. ridibunda s so.n;o:KM XapKiBCbKOro, KHi'B­
c&Koro, .>KHTOMHpCbKoro, XepcoHc&Koro, O.n;ec&Koro perioHiB [3]. BHcOKOTO­
nepaHTHHH i nnacTH'IHHH BHA P. ridibundus € OAHHM 3 JICKpaBHX npe:n;cras­
HHKiB BH,n;is-sce11eH1ds y so,n;HMX eKorncTeMax Cepe,n;Hhoro Ypany. 

YpanbCbKi AOC11mm1KH sm3Ha'IaIOTb IlOlllHpeHHJI R. ridibunda B eKOCH­
CTeMax pi110K Tarin, BorynKa, keTh, IlHlllMa, HeM:sa, CHcepTb, y so.n;o:KMi­
oxonoWK}'Ba'Ii CepOBCbKOi' rPEC i y BiJIOJlpCbKOMYBOAOCXOBHI.Qi [7, 19]. Ypa­
JlbCbKHMH 3001IOraMH HaKOilH'ICHO 3Ha'IHHH HayKOBHH MaTepian 3 6ionorii' 
po3BHTKY o3epHoi' )l(a6H, HKa aKTHBHO po31IIHp10e csiM: apean Ha Cepe,n;HbOMY 
Ypani [3, 7]. 0AHaK, i qe B~HBO, BHA 3 BHCOKOIO eKonori'IHOIO n11acTH'I­
HicTIO i roMeocTaTH'IHHMH MO)l(nHBOCTJIMH 3aJIHllla€TbCJI HaHMeHm :n;ocnm­
)l(eHHM I.QOAO MeTa6011i'IHOfO 3a6esne'leHIDI TepMiHOBOl a,n;anTal.\ii AO HOBHX 
fMOB icH}'BaHHH. BmoMo, I.QO 3Ha1IHY pon& y niATPHMqi roMeocTa3Y si,n;irpa­
IOTh MeTa6oni'IHi npol.\eCH BinbHHX aMiHOKHCJIOT, I.QO 3a6esneqyIOTb OilTHMa­
JlbHHH CTaH nnaCTH'IHOfO i eHepreTH'IHOro o6MiHY [4, 8, 9, 20, 23-27]. 

MeToIO :n;ocn~eHH.R 6yno BHB'IHrn aMiHOKHCJIOTHHH cneKTP nna3MH 
Kposi osepHoi' )l(a6H P. ridibundus, .RKa ccl>opM}'Bana cri:H:Ki nonynHI.\ll 3a Me­
)l(aMH HaTHBHOro apeany. 

MaTepi8.1.l i MeTO~HKa AOCJiiA>fCeat. 
SIK o6' €KTH .n;ocnm:>KeHHH BHKOpHcTaHi craTesospini oco6HHH osepHoi' 

:>Ka6H Pelophylax ridibundus (Pallas, 1771) 3 BepXHbo-TarinbcKoro so:n;ocxo­
BHI.Qa, po3TamosaHoro y cxi:n;Hi~r 11acnmi CepeAHbOro Ypany (CsepA1IOBCbKa 
o6n., 57°22 N, 59°57 E). BHJIOB rn fTPHMaHHH TBapHH, :n;ocrasneHHX y na6opa­
TOpiio, 3Ai:ikHIOBaJIH Bi.n;noBiAHO AO npaBHJI, npHHHJITHX €sponeHCbKOIO 
KOHBeHqi€IO i3 33.XHCTf TBapHH, HKi BHKOpHCTOBYIOTbC.R A1IJI eKcnepHMeH­
TaJibHHX Ta HayKOBHX I.\ine:K [22]. 

KniMaT paHOffY .n;ocni,n;:>KeHH.R KOJITHHeHTaJibHHH, 3 TpHBaJIOIO XOJIOAHOIO 
3HMOIO i nopiBH.RHO TCillIHM KOpOTKHM JiiTOM. TeMnepaTYPa BOAH y BOAOCXO­
BHI.Qi Ha 6,0 °C BHI.Qe, ffj)I{ y npHpOAHHX BOAOHMa.x periOffY, y 3HMOBi MiCHqi He 
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orrycKa€TbCJI HH)l('le 8,0-12,0 °C, TOMY 03ep Hi )l(a6H, w;o MeIIIKaIOTb y Hi:tf, aK­
THBHi 6inbIIIY 'laCTHHY poKy. BOAOHMHw;e ni.p;HOCHfbC.R AO ~Me3ocanpo6Horo 
THny, nnow;a 3apoCTaHHJI aKBaTopil BHlll;HMH BO;~HHMH pOCJIHHaMH CTaHO­
BHTb 2 %. CneKTp xapqysaHHJI JIH'IHHOK 6e3XBOCTUX aMcpi6i:tf npeACTasneHHH 
nepeBa)l(HO 6eHTOCHHMH opraHi3MaMH. Y paQiOHi AOpocJIHX aMcpi6i:tf nepesa­
)l(aIOTb qneHHCTOHOri, MOJIIOCKH, Kinb'laCTi qepBH Ta p;pi6Hi xpe6eTHi. Xap'IO­
BOl KOHKypeHQll 03epHOl )l(a6H 3 MicQeBHMH BH)J;aMH aMcpi6i:tf He BH.RBJieHO (3, 
6]. ,D;ocni)J;)l(eHHJI npoBOAHnH y BeCHJIHHH rrepiOA p03MHO)l(eHHJI y KiHQi KBiT­
H.R - nepIIIiH p;eKap;i TpaBH.R 2014 p. TeMnepaTYPa BO)J;M y BO)J;OHMi CTaHOBHna 
B cepeAHbOMY 21±0,3 °C. BHJIOB TBapHH (n =: 26) 31~iHCHIOBaJIH 3 6epera 3a AO­
IlOMOfOIO p1160110BeQbKOfO Ca'IKa. IlicJI.R BJ((JIOBY KO)l(HY oco6Hey IlOMilll;aJIH B 
OKpeMHH MiIIIe'IOK 3 6aBOBH.RHOl TKaHHHH 3 BOJIOfOIO TpaBOIO Ha AHi i y TOH )Ke 
AeHb AOCTaBJIHJIH y na6opaTOpiIO, Ae npOBOAHJIH KaMepallbffY o6po6Ky i 3a6ip 
Kposi Ha aHani3. BiA6HpanH TBapHH 6e3 osHaK 3axsop10uaHb. CepeAHi po3-
MipH CTaTeB03pilIHX oco6HH, w;o nepe3HMYBaJIH ABi'li, CTaHOBHJIH B 68,6± 
1,6 MM [3, 7]. Macy Tina i opraHia BH3Ha'lru:1H 3BaJKysaHHJIM Ha e11eKTpOHHHX 
sarax (Shimadzu BL-2200H) c TO'IHicTIO ±0,01 r. 3Ha'IHHX BiAMiHHOCTe:tf y 
p03Mipax, 3araJibHiH Maci i Maci ne'liHKH Mi)f( CaMQJIMH i CaMHQJIMH He 6y110, 
CTaTHCTH'IHO 3Ha'IHMO (p = 0,02) Bip;pi3HJIJiaCb JIHIIIe Maca cepQJI (Ta611. 1). 

3pa3KH KpOBi TBapHH 6panH 3 MiOKapAa. IlJia3MY OTpHMysaJIH ii QeHTpH­
cpyrysaHHJIM y pecppH)f(epaTOpHiH y11bTpaQeHTpHcpy:ii K-230 (HiMe'l'IHHa) B 
oxoJIOA)l(eHHX BaKJTa:tfHepax «Bekton Dickinson BP» 3 E,D;T A npoTJiroM 15 XB 
npH 3000 06/xs. BMicT BillbHHX aMiHOKHCJIOT (AK) y nnasMi Kposi BH3Ha'lanH 
MeTOAOM ioHoo6MiHHOi xpoMaTorpacpi'i Ha aHanfaaTopi AAA-339M (Micro­
techna, 1IexiJI). ,D;m1 KO)l(Horo AOCJiiA~aHoro 3pa3Ka Ha xpoMaTOrpaMi npo­
nHcysanH secb cneKTp AK 3 BH3Ha'leHHJIM KOH:QeHTpaQil KO)l(HO'i 3 HHX ·y 
MKMOJib/JI i 'laCTKYY cyMapHOMY BMicTi (%). Po3paxosysanH cyMclpHi KOH:QeH­
TpaQil: 3aMiHHHX AK (3AK), HesaMiHHHX AK (HAK), rniKoreHHHX AK 

Ta6nu~ 1 
MopclloMC"rpK'IHi napaMerpH cum;is i cuut:~ P. ridibundus 

d' (n = 14) '?- (n = 12) I Permutation ANOV A 
IlOKa3HHKH .. 

~±SEboo1 [95% Ciboot] 

Maca Tina, r 71,07±4,71 61,20±5,89 Pr(IFranl;;:: 1,43) = 0,25 
[62,16-80,54] [50,85-73,.39] 

Maca ne'liHKH, r 2,12±0,30 1,75±0,17 Pr(IFranl;;:: 1,45) = 0,26 
[1,65-2,64] [l,43-2,08) 

Maca cepIU1, r 0,21±0,01 0,16±0,02* Pr<IFranl ;;::5,99) = 0,02 
[0,20-0,24) [0,13-0,19] 

TI pH Mi T Ka. Tyr i y Ta6n. 2, 3: * CTaTHCTH'IHO 3HaqHi B~iHHOCTi MbK rpynaMH «CaMW» i 
«CaMH~i» (p < 0,05}; ~±SEboot - cepeAH€ apHcpMeTH'IHe i nOMHJIKa cepeAHboro 6yrcT-

pen-po3nop;iny; [95% Ciboo1] - p;oBip'IHH iHTepBan 6yrcTpen-po3nop;iny; p =Pr CIFranl;;:: 
Fobs) - p;Hcnepci:M:HHH aaani3 3 nepecraHOBKH TeCTOM Permutation ANOV A. 
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(rr AK), cipKoBMicHmc AK ( CBAK), AK 3 po3raJIY)l(eHHM eyrneu;eBHM naHu;10-
roM (AKPBJI: BaniH + ne:fuµrn + iaoneU:u;HH), apoMaTJ111HHX AK (ApAK: cpe­
HinanaHiH + THp03HH). BHKOHaHO 650 BH3Ha'leHb. 

Pe3ynbTaTH o6po611'.eHi 3a ;n;on0Moro10 naKera niu;eH3iHHHX npHKna;z:t;HHX 
nporpaM Statistica v. 10.0. AHani3 MeTO;z:t;OM ronoBHHX KOMnoHeHT (PCA) npo­
Be;z:t;eHo 3a ;n;on0Moro10 cTaTHCTH'IHOro cepe;z:t;OBH~a R (R 3.1.2, naKeTH Vegan i 
Ade4) [21]. Bi;n;MiHHoCTi MbK nopiBHIOBaHHMH BH6ipKaMH BBIDKanH 3Ha'IH­
MHM IlpH p < 0,05. 

Peayn.&TaTH µ;ocniA>JceHh Ta ix o6rosopeHHJI 

AMiHoKHcnoTHHH cKna;n; nna3MH Kpoei caMu;iB i CaMHI.l;b o3epHoi'. )l(a6H 
BKnIO'lae 25 BinbHHX AK (Ta6n. 2). Y caMu;ie 3aranbHHH BMicT aMiHOKHcnoT 
3Ha'IHO BH~HH, Hi)I( y caMHIJ;b: Bi;z:t;IlOBi;z:t;HO 2417,2±83,5 i 1756,9± 
61,0 MKMOnb/n (p = 0,0001). 3oKpeMa, BMiCT apriHiffY y CaMI.l;iB 6ye BH~HM y 
3,5 paay, TpHnTo<flaHY - y 3,2, rnyTaMiHOBOl KHCnOTH i rnyTaMiHY - y 2,2, 
ricTH;z:t;HHY - y 1,7, ni3HffY- B 1,6 paay (p < 0,01). y TOH )Ke 'lac BMicT ;n;eCJITH 
AK npaKTHllHO He ei;n;pi3HRBCJI -- u;icrei'.Hoeoi'. i acnapariHOBoi KHcnoT, rniu;H­
HY• anaHiffY, u;mpyniffY, BaniffY, n;Hcrei'ffY, cpeHinanaHiffY, raMMa-aMiH0MacJIJ1-
Hoi KHcnoTH Ta opHiTHffY, ~o BKa3ye Ha ix aaranbH06ionori'IHi cpyHKu;ii B op­
raHi3Mi. ,[J;oMiffYIO'IHMH KOMilOHeHTaMM aMiHOKHCnOTHoro nyny KpoBi )l(a6 € 
'IOTHPH aMiHOKHCllOTH: 3aMiHHi rniu;HH i anaHiH Ta He3aMiHHi ne:H:u;HH i ni3HH, 
CYMapHa 'laCTKa.JJKHX y caMu;ie i caMHu;b CTaHOBHna 40 %. BHCOKHH BMicT 
anaHiJ:!Y i rniu;HHY HaBeCHi :H:;n;e HK Ha ni;n;TpHMKY a30THCToro 6anaHcy, TaK i 
IlOCTiHHOro piBHJI rnIOK03H, ~o :ia6eaneqye opraHiaM Heo6xi;n;HOIO KinbKicTIO 
eHeprii, Heo6xi;n;Hoi ;z:t;nH po3MHo;KeHH.R i )l(HTT€3a6e3ne11eHHR. 

BHCOKHH BMiCT anaHiHy i rniu;HHY y KpOBi MO)l(e 6YTH noe'11aaHHH 3i 
36inbWeHHMH noTpe6aMH TBapHH y cpi6pHMpHHX 6inKax - KOnareHi i enac­
THHi HaeecHi. Bi;n;oMo, ~o KOJfareH HK OCHOBHHH CTPYKTYPHHH 6inoK cnonyq­
HOi TKaHHHH, MiCTHTb 33%rnil.l;HffYi13 % anaHiHY [1]. EnaCTHH Ha 90 % CKna­
;z:t;eHHH ri;n;pocpo6HHMH AK, a KonareH - Ha 70 % [I, 25]. B AK-cneKTpi Kpoei 
;n;ocni;n;)l(eHHX )l(a6 nepeBIDKaIOTb ri;n;pocpo6Hi AK: anaHiH, ni3HH, neH:u;u:H, ea­
niH, rniu;HH, cpeHinanaHiH, nponiH, qacTKa HKHX y CaMHI.l;b ;n;oc11rae 57 %, a y 
caMu;ie - 48 % aaranbHoro BMicry. Ue ;J;03BOM€ npHnycTHTH ix ni;z:t;BH~euy 
noTpe6y y 3a6eane11eHHi npou;eciB CHHTesy enaCTHffY i KonareHY y BecH.R:HHH 
nepio;n; ni;n; qac po3MHO)l(eHH11 i pocry. 

Cni;n; Bi;n;3Ha'IHTH, ~o BMiCT nponiHY (133,4 MKMOnb/n) y Il11a3Mi KpoBi ca­
MHu;b y 2,5 pa3H BH~e HDK y CaMD;iB (p = 0,001 ). npoTelHOfeHHa AK nponiH 
BIDKnHBa ;z:t;nH CHHTe3y CilOny'IHHX: TKaHHH, oco6nHBO y nepio;n; ni;n;rOTOBKH ca­
MHu;b ;n;o iKpoMeTaHHR. BMiCT cpeHimu1aHiHY y nnaaMi Kpoei caMu;ie i caMOK 
(Bi;n;noBi;n;HO 119,8 i 100,6 MKMOJib/n) y BCCHJIHHH nepio;n; ;z:t;03BOM€ np:r.mycrH­
TH 'ff oro yqacTb y CHHTe3i KOJiari~HY· JIKHH sa6esneqye Miu;HiCTb i npaKTH'IHO 
Hepo3TR)l(HiCTb TKaHHH y CKna;z:t;i cyxo:>KKJib, xp11~iB, KicTOK i wKipH. Hawi no­
nepe;z:t;Hi ;n;ocni;n;)l(eHHJI IlOKa3anH, ~o y CaMI.l;iB i CaMHu;b BniTKY ( OCTaHHJI ;n;eKa­
;n;a cepnHR) Bi;n;6yea€TbCJI pi3Ke 3HH)l(eHHR KOHI.l;eHTpau;ii cpeHinanaHiHY (y 2,4 
paay) i nponiHY (p;o cni;n;iB) y nopiBHRHHi 3 BeCHRHHM nepio;z:t;OM [9]. 
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Ta6RU'4Jl 2 
KoH.u;eHtp~iJI BiJI1111HX axiJloJCJ1CJioT y JIJiasMi 11:posi P. ridibundus 

BMicTAK, 
Ca~rn:~i CaM~i p-value Tukey's test 

MXMOJib/JI ~I ±SEboot [95% Ciboot] 

[(Hcrei'HOBa K-Ta 13,9±1,0 12,9±1,5 0,62 
[12,3-16,1) [10,1-15,6) 

TaypHH 7,8±0,6 [6,7--8,9) 13,9±1,l * 0,001 .. .. 
[11,9-16,0) 

AcnapTanosa K-Ta 53,3±6,5 61,5±6,6 0,41 
[42,2-67,l] [48,6-74,1] 

Tpeonin 107,0±8,2 154,6±10,5* 0,01 
[92,3-123,7) (134,7-174,2) 

Cepin 95,3±9,5 149,3±5,5* 0,001 
[77,7-115,0] [138,4-160,l] 

Acnaparin 18,1±2,5 35,1±4,7* O,Ql 
[13,0-23,0) [26,5-44,4) 

fJIIOTaMiHOBa K-Ta 52,2±4,5 116,3±4,2* 0,001 
[43,1-60,8) ~ [107,5-124,0) 

fJl}'TaMiH 53,7±4,4 114,0±7,72* 0.001 
[45,3-62,4) [99,4-128,9) 

fJI~HH 142,2±10,7 181,5±13,2 0,06 
[120,3-160,8) [155,1-207,3) •· 

AJiaHiH 299,2±17,7 323,3±15,L. 0,36 
[263,8-332,5] [294,6-352,4] 

Ilponin 133,4±13,4 54,0±6,7* 0,001 
[113,1-163,3) [42,2-68,l] 

[(HTPYJiiH 4,6±1,1 [2,8--6,9) 10,1±2,9 [5,5-16,4) I 0,13 

BaniH 69,7±3,6 94,6±11,2 0,05 
[63,8-77,9] [75,3-119,1) 

[(HCTei:H 6,3±1,0 [4,7-8,3) 7,9±0,9 [6,1-9,6] 0,30 

Me-rionin 15,5±1,8 23,5±2,2* 0,03 
[12,0-19,0) [19,7-28,2] 

Iaone~HH 50,5±2.3 67,0±4,9* 0,02 
[46,0-55,2] [57,3-75,7] 

Jleit:I.µIH 125,8±5,8 179,5±7,2* 0,001 
[114,6-137,7) [165,3-193,1] 

THpo3HH 48,5±5,8 73,5±5,0* 0,02 
[37,8-59,7) [63,7-82,8) 

<l>eniJiananiH 100,6±10,8 119,8±8,6 0,24 
[78,5-120,3) [102,0-135,8) 
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llpooos:JKeHHR ma6n. 2 

BMiCTAK, 
. CaMHD;i Ca.MD;i p-value Tukey's test 

MKMOJib/JI ~,±SEboot (95% Ciboo1] 

fAMK 14,8±1,3 21,5±2,8 0,08 
(12,5-17,4] (15,8-26,7] 

TpHDTocl>aH 16,5±2,2 53,2±12,0* 0,02 
(12,1-20,7] (34,4-79,5] 

OpHiTHH 71,5±8,6 63,4±5,2 0,48 
(56,1-89,4] (52,8-73,5] 

ni3HH 134,5±14,3 207,9±13,7* 0,01 
(105,8-161,0] [179,1-232,0] 

ficTHAHH 80,0±5,9 135,1±7,7* 0,001 
[69,0-91,6] [120,3-149,8] 

ApriHiH 42,1±5,l 145,7±12,9* 0,0031 
(31,6-51,0] (125,5-174,5] 

3aranbHHH BMiCT 1756,9±61,0 2417,2±83,5* 0,0001 
(1634,1-1869,3] (2271,3-2592,1] 

Ta6nuliH 3 
Me-ra6o11i11Hi rpyna aMiHOKHCIIOT (% B~ cyMapuoro BMicry) 

y n11asMi Kposi P. ridibundus 

fpynH aMiHO-
CaMHD;i I·-- CaMu;i Permutation ANOV A 

KHCJIOT Jt,.,. ±SEboo1 (95% Ciboot] , 

ff AK 58,91±0,68 63,75±0,39* Pr(IFranl ~ 39,22) = 
(57,89-60,14] [62,95-64,47] 0,003 

3AK 51,27±1,24* 46,23±0,65 Pr(IFranl ~ 10,72) = 
[49,15-53,87] (44,75-47,26] 0,004 

HAK 42,27±0,84 48,74±0,75* Pr(IFranl ~26,81) = 
[ 40,35-43,54] [ 47,50-50,40] 0,0001 

CBAK 2,50±0,22 2,41±0,07 Pr(IFranl ~0.12) = 0,76 
[2,10-2,93] (2,29-2,57] 

AKPBil 14,08±0,47 14,09±0,49 Pr(IFranl ~0,001) = 
[ 13,20-14,97] [13,11-15,05] 0,97 

ApAK 8,48±0,70 
.... · . .,, 

8,05±0,49 Pr(IFnnl ~0,183) = 
(6,99-9,75] [7,13-9,03] 0,67 

Ili.ABH~eHHH BMicT y II71a.3Mi KpOBi 3AK: rniu;Hey, rnyraMiHOBOl KHC710TH 
i D;HCTeley (y caMu;iB i caMOK Bi.AIIOBi.AHO 13 i 12%) 3a6e3rre-qye 6ioCHHTe3 TpH­
nenTHAY rnyratioey, RKHH 6epe }"laCTb y p;eTOKCHKau;ii' rrpoAYKTiB Meta6o-
7Ii3MY aMt}>i6iH i rrpou;ecax ix p03MHO>KeHHR [14, 23, 25]. 
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D::J PC2: 27,57% 

....,. •... ," , ,_,,,, ... _ ·~· 
; 
! 

PucyHorc. Mera6011i11Hi rpymt aMiHOKHCJIOT (% aaranbHoro BMicry) nlla3MH Kp<>Bi CaM~iB 
i CaMH~b 03epHOl )l(a6H y npocropi rOJIOBRHX KO!'t'ITTOHeHT (PCA) 

y 03epHHX )l{a6, JIK i y TeilJIOKpOBHHX 1'BapHH, MicTHTbCSI IlOBHHH cneKTP 
HAK: TpeoHiH, BaJiiH, ni3HH, ne:Hqna, i3one:ffqHH, MeTioHiH, <l>eainanaHiH, 
apriHiH, TpHnro<l>aH, ricTHAHH (AHB. Ta611. 2). Cn~ 3a3Ha'IHTH, IJ.\O qi AK He 
MO)l{yrb 6yrH OTpHMaHi y npoqeci 6iocHHTe3y i IlOBHHHi HaAJ(OAJ.fTH B op­

raHi3M y BHrn.RAi xap'IOBHX 6iJIKiB 330BHi, a ix Ae<l>iqHT 3arpO)J(Y€ HOpManhHiH 
)l{HTT€AillJibHOCTi. Pauime HaMH noKa3aHo, IJ.\O y caMHqb i caMqiB y niTHiH: 
nepioA qacTKa HAK 3HnHo niABHIIzy€TbC.R {52,02-52,88 %) nopiBHHHO 3 

BeCHJIHHM (42,28-48,74 %) [9]. 
Ha pisuosary 6inKOBoro i a30THcToro o6Miay B opraHi3Mi aM<l>i6iH: BKa3Y€ 

cniBB~HomeHHJI 3AK i HAK y n11a3Mi - 1,0 i 1,2 B~noB~Ho y caMqiB i ca­
MHqb. Mo)l{Ha npHnycTHTH, IJ.\O npH cTa6inhHO BHCOKOMY BMicri BinbHHX AK 
y nna3Mi Kposi o3epHoi )l{a6H 3a6eaneqyeThCH ix TpaacnopT JIK Heo6xiAuoro 

eHepreTH'IHOro i IlJlaCTH'IHOro <l>OHAf, Il~O cnpHJ1€ ycnimHOMf icffYBaHHIO 

TBapHH B fMOBax aHTponoreHHO-IIOpymeHoro cepeAOBJUI~a. 
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y nml3Mi KpoBi caMHQb BH>IBneHO ni.ABHw;eHHH BMicT 3AK (51,3 %). y 
caMQiB nepeBIDKanH ff AK.(63,75 %) i HAK {48,74 %) (Ta6n. 3), JIK 6epyrb 
yqacTb y iHTeHCHBHOMf Hapow;yaaHHi M1Jl30BOl MaCH i sa6e3Ile'ryl<>Tb ropMO­
HailbHY i eHepreTHqHy niATPHMKY TBapHH y BeCHJIHHH nepiOA. qaCTKH 
AKPBQ (aaniuy, isoneHQHay, neHQHay), w;o aax:uw;aIOTb M'>I30Bi aonoKHa BiA 
OKHcneHH>I i AeCTpfK~ii, AP AK ( THp<>3HffY i <l>eHinanaHiH}, w;o 6epyrb yqacTb 
y CHHTe3i 6ioreHHHX aMiHiB i HeifpoMeAiaTOpiB, a TaKo>K CBAK (~HcTe~Hosol 
KHCilOTH, TaypHuy, ~HCTeluy, MeTioaiuy) JIK lMfHOMOAYilJITOpiB i KnlOqOBHX y 
npo~ecax AeTOKCHJ<a~ii, y CaMQiB i CaMHQb He Bi.Api3HJIIlHCb. 

B:u1<opHCTaHHJ1 6araTOKOMilOHeHTHoro aHani3y (PCA) AilJI i.AeHTH$iKaQii 
craTeBHX Bi.AMiHHOCTeH B aMiHOl<HCilOTHOMf CKn~i Ilila3MH Kposi aM$i6m 
npH 95 %-BOMf AOBipqoMY iHTepsani IlOKa3anO, w;o 42,81 % 3aranbHOI AHC­
nepcii MeTa6oniqHHX rpyn sinI>HHX AK np1m~ano Ha nepwy ronosuy KOMno­
HeHTY (PCl), a 27,57 % - Ha APyry (PC2) (pHcyHOK, Ta6n. 4). 

3a npeACTaBneHHMH 3MiHHHMH nepwa ronoBHa KOMilOHeHTa 3fMOBill0€ 
3HaqHi BiAMiHHOCTi caMHQb i caMQiB 3a AOCni.wf<eHHMH MeTa6oniqHHMH rpy­
IlaMH AK Kposi (A:ffB. Ta6n. 4). Ha:H6:iJibWHK BHeco1< y MiHnHBicTb AK-nyny 3a 
PCl BHOCJITb MeTa6oniqHi rpynH HAK, rr AK i 3AK. 3a QHMH 3MiHHHMH 
si.Anoai.AHo AO PCl TBapHHH BHAineHi ycaMOCTiHHi rpynH. Heo6xi.AHO Bi.A3Ha­
qHTH BHCOKHH BHeCOK HAK (36,98 %) i ix CHnbuy 1<openJ1QiIO 3 PCl (0,97). 
BcTaHOBn.eHo TicHy KOpen>IQiIO 3 PCl 3AK (-0,91) i rr AK (0,85). TaKO:>K cniA 
BKa3aTH Ha BHeCOK CBAK (45,57 %) i ix CHJibffY 1<opem1QiIO (0,87) a PC2. 

Ta611uzvi 4 
Koecl>~it:HTH :a:opeJIJ1~ Mblc Mera6o11i'lllHMH rpynaMH AK n11asMH :a:posi ~ i 
caMM~ osepHoi >Ka6M i OCHOBRJl.'1H KOMnoseHTaMH: PCI i PC2 [Ade4 R naKeT] 

BHecox B ronosey !iOMnoHeHT)' 

HaBaHTID1<eHH11 (loadings, a;i) 
a . ·100 

(contribution= T, %) 
AK,% (i= J 

6) -· 
ronosui KOMilOHeHTK (PC),j = l, 2 

1 2 1 2 

ffAK(A) 0,85** -0,35 28,18 7,31 

3AK (B) -0,91*** -0,24 32,56 3,40 

HAK(C) 0,97*** 0,08 36,98 0,41 

CBAK(D) 0,00 o,J7** 0,00 45,57 

ApAK (E) -0,17 0,59* l,17 20,92 

AKPBJI (F) 0,17 0,61* 1,11 22,39 

BnacHi 3Ha'leHIUI (eigenvalues, A. . ) 
PC 

1 
,ll,Hcnepcill, 3)7MOBJieHa PC(%) 

2,57 1,65 42,81 27,57 

Il p KM i T Ka.* p < 0,05, ** p < 0,01, *** p < 0,001. 
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AHani3 PCA A03BOJIHB Ol.liHHTH i Bi3yani3yaatH xapaKTep po3no,nirry BMicry 
MeTa6oni'IHHX rpyn BinbHHX AK, w;o MO;i4HcpiK)'10Tb OCHOBHi MeTa6oJii'IHi 
npoQeCH y nna3Mi KpoBi CaMQiB i CaMHQb P. tidibu11dus, niATBepA)l(}'IO'IH pe3y­
JihTaTH npeACTaBJieHoro BHUJ;e CfaTHCTH'IHOrO ammi3y. 

3aKJIIOqeHHJI 

Bnepwe BH3HaqeHo i npoaHani3oBaHo aMiHOKHCJIOTHHH cneKTP nna3MH 
Kpoai 03epHoi )l(a6H Pelophylax ridibundus, iKa ccpopM}'Bana cTiHKi cepe.n­
Hbo-ypanbcbKi nonym1Qii 3a Me)l(aMH HaTHBHoro apeany. AMiHOKHCJIOTHHH 
cpoHA npeActaBJieHHH 25 AK. OrpHMaHi ,naHi ,no3aom110Tb a,neKBaTHo Ol.liHHTH 
iHTerpYIO'JY pOJib BinbHHX aMiHOKHCJIOT Kpoai 03epHoi )l(a6H npH aKTHBHHX 
npoQecax pocry i p03BHTKy. BiA3Ha'tleHO nmsHw;eHHH BMiCT rmpocpo6HHX AK 
(anaHiHy, ni31rny, ne:H:l.lHHY, aaniHY, rnill~rny, nporriHy, cpeuinanaHiHY). Ix ua­
KOilH'leHHR nepe.n6aqae aKTHBaQiIO 6ioxiMiqHHX pecypciB p03MHO)l(eHHR i Me­
TaMopcpo3y TBapHH y KopotKOCTpOKOBHH BeCJiJIHHH nepio,n. y cniwHicTb 
a,nanTal.lii Ta uarypani3al.lii P. ridibundus Ha HOBMX tepHTopiRx 3a6e3neqy€Th­
c11 BHCOKHM BMicTOM rr AK i HAK, w;o 6epytb yqacTb JIK y ropMOHaJibHiH i 
eHepreTH'IHiH nmTPHMl.li, TaK i y npoQecax AeTOKCHKal.lii Ta eJiiMiHal.lii y aec­
HJIHHH nepio,n. Cboro.nHi 3aJIMWa€TbCR aKtyanhH1no Ol.liHKa eKonori'IHOro . .. . . , . 
CTaHy nonymll.llH 1 yrpynoBaHb CHMilaTpH'IHHX BHAIB TBapHH y 38 Jl3Kf 31 
3MiHaMH KJiiMaTH'IHHX fMOB cepeAOBHll\a, w;o Bf!JIHBaIOTb Ha AHHaMiKy 'IHCe­
JibHOCTi i nonymi:qiHHHH MopcporeHe3 3eMHOBOAHHX y nopyweHHX fMOBax. 
OtpHMaHi .naHi MO)l(Ha BHKOpHcToByaarn: HK peKoMeH,naqii npH po3p061.li ija­
fKOBHX OCH OB i 6ioTeXHOJIOriH npOMHCJIOBOro p03Be,n;eHHR 03epHHX )l(a6 P. ri-
dibundus y Wty'IHHX )'MOBax. ·• 
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AMINO ACID SPECTRUM OF Bl.OOD OF LAKE FROGS (PELOPHYLAX 
RIDIBUNDUS P.) INTRODUCED IN THE PONDS ON THE MIDDLE URALS 

For the first time the amino acid. spectrum of the blood plasma of the lake frog Pelop­
hylax ridibundus, which formed stable populations inA:he Middle Urals outside the native 
range, has been studied. The amphibian blood plasma fund is represented by 25 free amino 
acids. It is shown that amphibians are characterized by a high content of hydrophobic ami­
no acids: alanine, lysine, leucine, valine, glycine, proline and phenylalanine. These AA res­
ponsible for the synthesis of collagen and elastin in the spring period of reproduction and 
of metamorphosis. 

Key words: lake frog, free amino acids. 

ISSN 0375-8990. fi.Apo6ionori'IHHH >KyPHaJI. 2021. 57(1) 95 



li)"'drobiological Journal 

Number I 2021 

CON'l'ENl'S 

General Hydrobiology 

P.D. Klochenko, T.F. Shevchenko & I..M. Nezbrytska. Comparative analysis of the 

~fs~~~sr\o:l~f ~~l~o~ .~~ ~~~o-epi:~~~n. t~ ~~~~o:~g.e~i~ ~~n.t~~i~~ti~~ 3 

M. Pohorielova & A. Liashenko. Aquatic macrophytes and vegetation in the 
waterflows of the Kilia Danube delta ........................ . 21 

Ch. Ramesh, S. Koushik, T. Shunmugaraj & M. V. Ramana Murthy. Massive 
blooms of Cyanobacteria Trichodesmium erythraeum and Synechococcus sp. 
in Mandapam group of islands, Southeast coast oflndia, Tamil Nadu .... . . 32 

Ecological Physiology and Biochemistry of Aquatic Plants 

IN.I. Kirpenkol, T.O. Leontieva & P.M. Tsarenko. Morphometric characteristics 
of green microalgae in culture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 
A. V. Yaremich, V.l. Karamushka, A. 0. Kramarenko. Remote control of 
microalgae cultivation under conditions of growth medium regulation . . . . . 50 

Ecological Physiology and BlochemiStry of Aquatic Animals 

Yu.G. Krot, A.B. Podruhina, Yu.M. Krasiuk, L. S. Kipnis & M. T. Goncharova. 
Physiological status of Gammarids Echinogammarus ischnus under decreasing 
of dissolved oxygen concentration. . . . . . . . . . . . . . . . . . . . . . . . . . . 59 

AM. Vodianitskyi, O.S. Potrokhov, O.G. Zinkovskiy, Y.M. Khudiyash & , 
M. V. Prychepa. Influence of temperature and oxygen regimes of aquatic 
environment on cytological parameters of embryos and 1arvae of fish . . . . . . 70 

S.A. Petrov, O.K. Budnyak & Yu. V. Karavansky. Effect of thiamine and its 
metabolites on survival of Danio rerio prelarvae at different temperatures . . . . 80 

L.A. Kovalchuk, L. V. Chernaya, V.A. Mishchenko & N. V. Mikshevich. amino acid 
spectrum ofblood ofla.k.e frogs (Pelophylax ridibundus P.) introduced in the 
ponds on the Middle Urals ..... _ .. ... . ...... .. ........... 85 

Aquatic Toxicology 

L. Buchatskyi, Y. Rud & 0. Zaloilo. Transmissible tumors of marine bivalve 
molluscs (a review) ... . ..... . ........ . ...... _ . . . ..... . 96 

L.O. Gorbatiuk, 0.0. Pasichna, M.O. Platonov, S.P. Burmistrenko & T.l. Bilyk. 
Assessment of the current state of water pollution of Kyiv City lakes by the 
content of petroleum products . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102 

Hydrocbeml4iby 

O.I. Gabysheva & \'.A. Gabvshev. Predictive model of organic matter 
concentration in Eastern Siberian rivers under climate diange. . . . . . . . . . 110 


