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Pe3tome

B TecTe Murpaumm nog arapo3oi ycTaHOBNEHO, YTO ffepHble apuTpouuThl Cyprinus carpio, Rana ri-
dibunda n Gallus domesticus cnoco6Hbl K CNOHTaHHbLIM fIOKOMOLMAM. [pouecc MUrpaymm y KpacHbIX
KMETOK KPOBM NATYLUKW CONPSOKEH ¢ 06pa3oBaHMeEM AMHHbIX NCEBAONOAWNA, Y ca3aHa M KypuLbl — KO-
POTKMX MPOTPY3wnii. MoKa3aHo, YTO MWUTPaLMOHHAas aKTUBHOCTb SAEPHbIX 3PUTPOLMTOB U NEAKOLNTOB Y
Rana ridibunda n Gallus domesticus npu gelicTBUM TeMnepaTypHOro ¢akTopa B YC/IOBUAX in vitro HOCUT
Ce30HHbIN XapakTep, y Cyprinus carpio He 3aBMCUT OT Ce30Ha rofa. Y NArywKu v Kypuubl LupkaHyanb-
Hble KO/lebaHWs MowWwaam MUrpaLumy KneTok KpoBm CONpsiKeHbl ¢ PYHKLMOHaNbHOW aKTUBHOCTbIO opra-

HU3Ma, y Ca3aHa — HeT.

Kntoyesble cnosa: MUrpauMoHHas akTUBHOCTb, A4EPHbIE TEMOLUTLI, NMO3BOHOUHbIE XXUBOTHbIE.

BBeneHune

CornacHo npefctaBieHMsM 06LWeli U 3BOMOLNOHHOM
(hn3nonornmn, B opraHn3Me XMBOTHbLIX IPUTPOLUTLI pea-
NN3YIOT AbiXaTeflbHYy0 (YHKLWIO, a NeikounTel — UM-
MYHHOKOMMeTeHTHYt0 [1—3]. B TO Xe BpemMs M3BeCTHO,
YTO KMEeTKU KPOBM MOTYT BbINOMHATL Aybnupytowime QyHK-
U1K, YCUNUBASA TapaHTUIO XXM3HeoOecrneyeHns u LenocT-
HOCTW opraHusma [4, 5]. ®arouuTUpyowme KneTku pea-
NN3YIOT CBOM 3aLUTHbIe (DYHKLMUK 38 CHET CNOCOBHOCTYU K
npoueccy murpayumn [6]. B HayuHo@l nuTepaType nmeeTcs
HeMano paboT, NOCBALLEHHbIX MeXaHU3MaM JIOKOMOLMOH-
HOM aKTUBHOCTU 6enblX KNeTOK KPOBW MJIEKOMUTAIOLLMX
YXMBOTHbIX U Yenoseka [7, 8]. N3yuyeHbl 0COGEHHOCTM Kak
CMOHTaHHOW, TaK U CTUMYNMPOBAHHOW (hakTopamu pas-
AMYHON NpUpPOAbI MWUTpauunM NemnKouuToB B (YHK-
LWOHa/IbHO M3MEHEHHbIX W NaTo/IoOrMYECKUX COCTOSHUAX
opraHusma [9]. M3BeCTHO, YTO 3PUTPOLMUTLI HU3LWIKNX MNO-
3BOHOYHBIX XXWBOTHBIX CMOCOOHbI K MOT/IOWEHNIO YYXe-
poAHbIX yactuy [10— 12]. OfHako, HECMOTPA Ha LWKpPo-
KU CMEKTP BbIMO/HEHHbIX K HacTOSILleMYy MOMEHTY WC-
cnefoBaHWi, oOxBaTblBalOWMX Mpobnemy darounTosa
[13— 15], ocTaeTcs HEU3y4eHHbIM psAg BONPOCOB, CBA3aH-
HbIX C OMpPeLeneHneM K/ UYEBbIX aCMNeKTOB OCYLLEeCTBE-
HUA aroumTapHOil peakuuu KNeTKamu KpPOBW HU3LLINX
MO3BOHOYHbIX U NTUL. Y faHHbIX TPYNM )XNBOTHbLIX HELO-
CTaTOYHO U3y4yeHa MUTPaLMOHHAsA aKTUBHOCTb NenKoLu-
TOB W HET AaHHbIX N0 ee NPOABNEHUNI0 Y ALEPHbIX 3pUTPO-
LWTOB, He uUccnefoBaHbl MexaHW3Mbl MPOAB/IEHUA KOM-

MeHCaTOPHbIX peakuuit saepHbIX reMoLUTOB B YCNOBUSX
rMno- v runeptTepMmn. B XpoHOBMONOTrMYECKNX Uccneso-
BaHUAX UMEKTCS efJMHUYHbIE [aHHble O CE30HHbIX U3Me-
HEHUAX MUTPALMOHHON aKTUBHOCTU AAePHbIX KNeTOK Kpo-
BU Y NpeacTaBuTeneid HU3LWNX NO3BOHOUYHBIX XXMBOTHbIX W
NTUL, 06YCMOBNEHHbIX AeACTBUEM TemmepaTypHOro gak-
Topa. 3TO ONpeAennno Lenb MPOBEAEHHOro MccnefoBa-
HWUS — M3YUYNTb 0COBEHHOCTU LMpKaHyanbHbIX Kone6aHuii
MUTpaLMOHHOM aKTUBHOCTM SepHbIX FTEMOLMTOB NPU pas-
HbIX TemMmepaTypax UHKy6auuu.

Matepnan n metoanka

B COOTBETCTBUM C MOCTaBAEHHON LeNb0 MPOBEAEHbI
[iBe cepuyn onbITOB. B nepBoii cepuu pewany BONpocC O Ha-
AMYnM PU3NONOTUYECKON CMOCOBHOCTU K CMOHTAHHbLIM
NOKOMOLMAM Y AfepHbIX 3puTpoumMToB caszaHa Cyprinus
carpio, narywkun osepHoli Rana ridibunda u kypuubl go-
malHen Gallus domesticus. Bo BTOpOiil cepun oLeHMBanm
BAUSHME TEMMNepPaTypHOro akTopa Ha MUTPaLMOHHYI0 aK-
TUBHOCTb AlEPHbIX 3PUTPOLUTOB U NEKOLUTOB, U Y 3TUX
XXVBOTHbIX B YCNOBMAX in Vitro ¢ y4eTOM MX eCTeCTBEHHOM
(hM3M0N0rMYecKoi aKTUBHOCTM B TEYEHME KajeHLapHOro
roga B YeTblpex BapuaHTax — BECEHHWU (anpenb), NeTHUN
(ntonb), oceHHuii (OKTA6PL) M 3UMHWIA (SHBapb). MMepen
Ha4yanoM KaXol Cepun v BapMaHTOB OMbITOB XXMUBOTHbIX
BbIEPXKMBaAN B TeYEHNe CYTOK NMPWU KOMHATHOI Temnepa-
Type (20 °C).
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Mocne nerkoro agMpHOro Hapkosa nposoAunn 3abop
KpOBM: y ca3aHa — M3 XBOCTOBOM BeHbI, Y NATYLIKA — U3
cepaua, y Kypuubl — nyTeM BeHOMyHKUuKW. B kayecTse
aHTMKoarynsaHTa ucnons3osanu renapuH (10 eg./mn). Cta-
6UNN3MPOBAHHYIO KPOBb LeHTpUdyruposanm 4 MuH npu
400 g, cobmpanm HUXHIKOK 4YacTb Nna3mbl, 6oraTyto nei-
KouuTamu, n neiikouuTapHoe KonbLo. B kamepe opsieBa
NOACUYNTLIBANN 3PUTPOLIUTBI, @ TaKXXe OTMbITble 1 pecyc-
NeHAMPOBaHHbIE NEAKOLUTLI.

B kayecTBe KpuTepus CamMOMpPOW3BOJSIbLHON MUrpaLuu
ncnonb3oBannM nnaowadb apeana CNOHTAHHOrO pacnpo-
CTPaHEHUSa 3pUTPOLUTOB U NEMKOUMTOB, NOMYUYEHHOro B
TecTe noj arapos3oii. 3a OCHOBY Oblf B3AT Knaccuye-
CKWIA MeTOof, OMUCaHHbIE B MHOrOYMCNEHHbIX paboTax
[16— 18], B mogudukaymun [19, 20]. B NyHKW, Bbipe3aH-
Hble B arapo3HOM reje, HAHECEHHOM Ha NpeiMeTHOe CTeK-
no, nomewany No 3 MKN CyCneH3nn reMoLMToB, pasBefieH-
HOW M30TOHMYeckmum pacteopom (0.8, 0.6 n 0.9 % cooT-
BETCTBEHHO A/1A casaHa, NArywKku u Kypuubl). B Takom
o6beme CyCMeH3nn B CpefiHeM HaXOAWNOCb OKoNo 1 MnH
KNeTOK KpOBM cazaHa u Kypuubl n 0kono 300 ThiC. remouu-
TOB nArywek. CTekna ¢ reMouuMtTamMu casaHa v NATYLWKu
WHKY6MpOBanu CyTKW B cpefe ¢ 5%-HbIM cofepXaHuem
CCb B Tpex BapMaHTax Mo OTHOLWEHUIO K TeMnepaTypHOM
thakTopy — npu KoMHaTHOI (20 °C), noHmxeHHoW (5 °C)
1 noBblWeHHON (40 °C) TemnepaTypax. KneTku Kposu Ky-
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puLbl MHKYBMPOBANM B TeX Xe YCMOBUAX, a Takxe npu
Temnepatype 45 °C (4eTBepTblil BapMaHT), paccmaTpusas
Temnepatypbl 5 1 20 °C Kak NoHMXeHHble, 40 °C Kak on-
TUManbHyt0 1 45 °C Kak noBblleHHY0. 10 3aBepLueHnn
nepuoga MHKy6auum remoumnTbl (PUKCUPOBANIN B TeUeHune
yaca rnyTapoBbIM anbferngoM W 3aTeM OKpawwmsanu
asyp-303uHOM. lMaowaab CNOHTAHHONW MUTpauum oTaenb-
HbIX MY/NOB K/IETOK PernucTpuposanM u uU3Mepsanu c mno-
MOLLbIO aHanm3aTtopa usobpaxeHuin «Bugeo tecT-Pasmep»
5.0 (OO0 «Mwukpockon-Cepsuc», r. CaHkT-IeTepbypr).

Mony4yeHHble pe3ynbTaTbl 06pabaTbiBanM MeTOfaMU
BapuaLMOHHON cTaTUCTUKU. LiMdpoBble daHHble, MNpea-
CTaBfeHHble cpedHelt apugmeTmnueckoii (M) M OWMOKOW
cpefHei (+T), BHOCMAN B Tabauubl Wb NPW YCAOBUM,
YTO OHW UMEKT HOpPManbHOe pacnpegeneHue. JocTosep-
HOCTb pasnuunin onpegensann no /-kputeputo CTblogeHTa
(p < 0.05).

Pe3ynbTaTbl U 06CYyXaeHWe

Pe3ynbTaTbl NepBoii Cepun OMbITOB NMO3BONAKT O4HO-
3HaYHO YTBEPX/aTb, YTO KpacHble KJEeTKU KPOBU ca3aHa,
NATYLWKN O03epHOM W Kypuubl [AOMALIHEA CnoCco6Hbl K
CMNOHTaHHbIM fIOKOMOLUAM. Puc. 1—3 cBMAETENbCTBYIOT,
4YTO nocne 24-4acoBOi MHKybaumwu KNeToK KpoBWM npu

Puc. 1. PacnpegeneHue KneTok KpoBu Cyprinus carpio B yHKe Yepe3 CyTKM Noc/e UHKyGauuu.

a — Manoe yBenmyeHue (X40), 6 — 6onblIoe yBennyeHne (X400), B — 6onblioe yBenanyeHme (X2000), 3 — 3puTpoyuThl, JT — NeiKkouuTsl,
M — ncesgonoaun.
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Puc. 2. PacnpegeneHune knetok kpou Rana ridibunda B nyHke yepe3 cyTku nocne MHKy6auum.

a — Manoe yBenmueHue (X40), 6 — 6onblioe yBennyeHune (X400), B — 6onblioe yBennyeHune (X2000), 3 — aputpouuTsl, ST — NenKounTsl,
M — ncesgonoaun.

KOMHATHO TemnepaType 3a Kpas NyHKU MUrpupoBanu
KakK NeikounTbl, TaK U 3pUTPOLUTbI MOAOMNbLITHLIX XU-
BOTHbIX.

YCTaHOBNEHO, YTO NPOLECC CNOHTAHHbLIX TOKOMOLWIA Y
KpacHbIX K/IETOK KPOBMW NAryLleK COnpsixeH ¢ obpa3oBa-
HUEeM Ha MNAUPYIOLLEM Kpae ANNHHBIX BbIPOCTOB — MCEB-
ponoawii (namenonogmii) pasnuyHoin opmMbl, 06bIYHO Xa-
paKTepHbIX Ans neikouutoB (puc. 2). ¥ casaHa (puc. 1) n
Kypuubl (puc. 3) B OCHOBE MUTpaLUN 3PUTPOLUTOB NEXNT
(hopMmMpoBaHMe KOPOTKMUX NPOTPY3nii. CornacHo AaHHbIM
HeKOTOpbIX aBTOpoB [21], y A4epHbIX 3puTpoumToB Rana
ridibunda no cpaBHeHWIO C KIeTKAMW aHanornMyHoro nyna
Cyprinus carpio n Gallus domesticus 601ee BbICOKWiA No-
KasaTeflb CKNafyaToCcTu nyiasManeMmMbl U, COOTBETCTBEHHO,
60nbLINiA MeMBpaHHbIN pe3eps, MO3BOMAKLWMNIA 06pa30BbI-
BaTb [J/MHHble mceBgonogmn. O6pa3oBaHUe [ANUHHBIX
NceBAONOAUNM Y A4EPHbIX 3PUTPOLMUTOB NIATYLIKN U MEHee
KOPOTKUX NPOTPY3UIA y KypUuLbl U casaHa, No3BONSeT KeT-
KaM [JaHHOro nynay4acTBOBaTb B peakuusax murpayuu. Mo-
NyYeHHble HaMK pe3yNbTaTbl COFNacyoTCs C JaHHBIMU ApY-
rmx uccneposatenei [22], cornacHoO KOTOPbIM CNOCOGHOCTb
KNeTKU K NOKOMOLMAM BO MHOrOM onpegensetcs ee op-
Moi1. Mpu 3TOM AMHAMMKa NepefHEro Kpas KeTku BHOCUT
OCHOBHOI BKNaf B CKOPOCTb Murpauuu [6].

[aHHble, NoNy4YeHHble BO BTOPOI Cepuy ONbITOB, NO-
3BOINNIN BbIBUTb 06YCMOB/IEHHbIE pPa3HbIM TemnepaTtyp-

HbIM pPeXUMOM UWHKybauuu BUAOBble 0COGEHHOCTU
MUTPALNOHHON aKTUBHOCTU SAAEPHbIX 3PUTPOLUTOB M Neli-
KouuToB Cyprinus carpio, Rana ridibunda n Gallus domes-
ticus B ycnosusax in vitro.

YCTaHOBMEHO, YTO NOKOMOLMOHHAsA aKTUBHOCTb Kie-
TOK KpOBW casaHa, MHKy6upyembix npu 5 n 20 °C, coxpa-
HAeTCA Ha 04HOM ypoBHe B fito60e Bpems roga (ta6n. 1).
YuuTbiBasi, 4YTO B YMEPEHHbIX LWKUpOTax Temmepatypa
BOZbl B TeyeHWe roga konebnetcs B npegenax oT 0 jo
20 °C [23], MOXHO NpPeAnofoXNUTb, YTO UMEHHO B 3TOM
TeMnepaTypHOM [ManasoHe peann3yloTcs BPOXAEHHbIe
MexXaHM3Mbl KNeTOYHOW afjantauuu, onpegenss crabunb-
HOCTb MUTPaLWOHHOW aKTUBHOCTW reMouuToB. lMoBbILWe-
HWe TemnepaTypbl MHKYb6aunn ao 40 °C — BepxHei rpa-
HULblI BbIXXMBaemMoCTU KapnoBbiX [24] — npoTus 20 °C
BbI3bIBAET YMEHbLUEHNE NAOLWAaAN TOKOMOLUUIA 3puTpouun-
ToB Cyprinus carpio Bo Bce Nepuofbl roaa, NeMKounTos —
B BECEHHWI W NeTHUI ce30HbI. lMonaraem, 4YTO BbICOKas
TemnepaTypa UHKy6aLMn KNeToK KpPOBW B ONbITe NPOTUB
ONTUManbHOro TEeMMepaTypHOro AmanasoHa HeraTMBHO
BAMAET Ha (hU3Monoruyeckuii ctatyc pbl6. Mo gaHHbIM Nu-
TepaTypsbl, TeMnepatypa 40 °C cnocobHa BbI3biBaTb Y pblb
pa3BMTME He TONbKO TeMNEPATYPHOro CTpecca, Ho Aaxe U
TemnepaTypHOro woka [24, 25].

Y amunbunii cHUXeHne TemnepaTypbl MHKy6auuu Kne-
TOK fo 5 °C cnoco6CTBYeT YBENMYEHNIO MUTPALMOHHOW
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Puc. 3. Pacnpegenenuve knetok kposu Gallus domesticus KypuLbl B yHKe Yepe3 CyTKW nocne UHKybauumu.

a — manoe yBenuueHue (X40), 6 — 6onbLioe ysenuueHue ( X400), B — 6onbLioe yBenuueHune (X2000), 3 — spuTpountsl, J1 — neitkoymTsl, M —
nceBfoNoOAUN.

aKTUBHOCTU 3puTpoumToB Ha 14.9 n 13.7 %, neikoumn-
TOB — Ha 16.4 n 12.6 % BECHOI M N1eTOM COOTBETCTBEHHO
(tabn. 2). MOXHO NpesnonoXuTb, YTO Y YHKUUOHANbLHO
aKTUBHbIX XXMBOTHbIX MOHUXEHME TeMMepaTypbl ABNAETCA
(haKTOPOM aKTMBAaLUWN 3aLUTHBLIX (YHKLWA, B HACTHOCTU
YCUNEHUSA peakLuyu NOKOMOLUKN TeMOLUTOB. lMoBbIWeHME
TeMmnepatypbl UHKY6auumn (8o 40 °C) B OCEHHUIA 1 3UMHUIA

Ce30Hbl BbI3BANI0 YMeHbLUeHWe Mowagm Murpauum apur-
pounTOoB NATYWKN Ha 17.7 n 16.0 %, neliKounToB — Ha
7.8 1 16.3 % COOTBETCTBEHHO. DTOT pe3ynbTaT cornacyer-
CA C M3BECTHbIMW [aHHbIMW O TOM, YTO Y 3€MHOBOJLHbIX
CHIVXKeHa TemMepaTypa Tefia U pe3kKo orpaHuyeHa [ABura-
Te/lbHas aKTUBHOCTb KaK BO BPeMS 3MMOBKM, TaK 1 B Nepu-
0 MeXJy Ce30HOM pasMHOXXEeHWA N YXOAO0M Ha 3MMOBKY

MokasaTenn naow,agn CNOHTAHHOW MUrpauuMmn remoumnToB Cyprinus carpio (MM2)

Temne-
partypa BECEHHWI neTHWiA
NHKYba-
tuaw, °C 3 n 3 n
5 2.66 £ 0.12 2.77 £ 0.21 3.06 £+ 0.13* 3.20 =
20 2.80 £ 0.20 2.86 £ 0.22 3.39 + 0.32 3.45 £
40 2.44 + 0.18* 2.24 + 0.34* 248 £ 0.37* 258

Ta6bnuuya 1
Ce30H roga
OCEHHM 3UMHNIA
3 n 3 n
0.24 3.15 £ 0.15 3.64 + 0.60 3.08 + 0.18 3.13 £ 0.12
0.38 3.27 + 0.25 3.47 £+ 0.25 3.12 + 0.40 3.18 £+ 0.50
0.35* 2,97 £+ 0.26* 3.31 + 0.23 2.65 %+ 0.16* 2.98 = 0.43

MpumeyaHue. 3 — 3pUTPOLNTBI, J1 — NERKOLUTbI; * — [OCTOBEPHOCTb PasnMyWii NO CpaBHEHWIO ¢ TemnepaTtypoii 20 °C no "-KpuTepuio

CTblogieHTa (p <0.05).
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Tabnuua 2
MokasaTenn nnowagn CNOHTaHHOW muUrpaumm remoyumToB Rana ridibunda (mm2)

Temne- CesoH roga

partypa BECEHHWI NeTHUIA OCEHHWI 3UMHWMIA

NHKYba-

Uam, °C 3 n 3 n 3 n 3 n
5 3.24 £ 0.15* 3.13 £ 0.15* 3.16 = 0.27* 3.05 + 0.19* 2.95 + 0.47 3.14 £ 0.47 3.13 £ 0.16 3.04 £ 0.22
20 2.82 + 0.11 2.69 + 0.13 2.78 + 0.48 2.71 £ 0.23 3.16 = 0.32 3.08 = 0.30 3.07 £ 0.22 3.01 = 0.22
40 2.79 £ 0.17 2.74 £ 0.19 2.72 £ 0.51 2.85 + 0.36 2.60 £ 0.15* 2.84 + 0.22* 2.58 + 0.30* 2.52 £ 0.29*

MpumeyaHune. 3 — 3puUTpounTsl, J1 — NelKOLMTbI; * — AOCTOBEPHOCTb Pa3Munii N0 cpaBHEHWIO ¢ TemnepaTypoit 20 °C no "-KpuUTepuio

CtbtogeHTa (p <0.05).

[26]. Monaraem, 4YTO yMeHbLUEHNE MUTPALUOHHOW aKTUB-
HOCTW NEMKOUUTOB NATYLIEK, HaXOAAWNXCA B COCTOAHUN
aHabunosa, 06yc/noBNeHO ABYMS (hakTopamu. BO3MOXHO,
4TO CTO/Ib BbICOKAA TemnepaTypa UHKy6aLmum KNeTok Kpo-
BM OKasanacb NS HUX [OMNOMHUTENbHOW (u3nonornye-
CKOIi Harpy3koi nn6o CyTOUHbIA nepnoj MHKybaunu 6bin
HeAO0CTaTOYHbIM 415 aKTUBaL MM BMOXUMMNYECKUX NpoLec-
COB, CTUMYAMPYIOLMNX HYHKUNN KNETOK.

[o Hayana npoBegeHUs 3KchnepuMeHTa npegnonara-
nocb, YTO TemnepaTtypa MHKyb6auun 40 °C, cOOTBETCTBYSA
TeMmnepatype Tena nTuu, 6yaeT oNTUManbLHOW Ansa murpa-
Luun knetok. OfHaKo pe3ynbTaTbl 4AHHOT0 BapuaHTa Onbl-
TOB MOKa3a/iu, 4To Yy Kypuubl Npu Temnepatype WHKy6a-
umnmn, pasHoin 20 °C npotue 40 °C, nnowiagb CNOHTAHHOW
MUTpaLnun 3puTPOLMTOB B BECEHHWI W NETHWI Nepuoabl
yBennumeaetcsa Ha 11.9 n 19.3 %, neitkoyntoB — Ha 5.00
n 26.9 % cooTBeTCcTBEHHO (Tabn. 3). B oceHHWit nepuopg
MUTPaLNOHHAA aKTUBHOCTb 3PUTPOLMTOB U NENKOLUTOB
Gallus domesticus noBbIWaeTcsa He TONbLKO MNpPU KOMHaT-
Ho# (20 °C) (Ha 6.8 1 6.8 %), HO 1 NpK 60/ee HU3KON TEM-
nepatype uHkybauun (5 °C) (Ha 4.8 n 8.4 %) no cpaBHe-
HUIO ¢ Temnepatypoli 40 °C. YBenn4yeHne B OCEHHWI ne-
pvoL NOKOMOLMOHHOW aKTMBHOCTWU KMeTOK KPOBU Mpu
Temnepartypax MHky6aumn 51 20 °C, BO3MOXHO, CBA3aHO
C Tem, YTO MpMW BbIWEHA3BaHHbIX YC/IOBMAX NTULEN Tpa-
TUTCSH MeHblUe 3Hepruu Ha paboTy mMopdodusnonormye-
CKUX MeXaHW3MOB YycuneHus Tennootgaun [27]. YMeHb-
WeHWe NNOLWaamN CNOHTaHHbIX TOKOMOLMIA reMounTOoB Ky-
puvubl B 3UMHEM BapuaHTe OMNbITOB MNPU MOHMXEHHON
TemnepaTtype WHKy6auuu, no-suagnumomy, 06yCnoBieHo
CHVKEHWEeM YpPOBHSA OCHOBHOro obmeHa. 3BeCTHO, 4TO Y

pafa BMAOB MTWL M MIEKONUTAOLWMUX YMEPEHHON 30HbI
OCHOBHOI 0OMEH 3MMOI HECKONbKO MOHMXKAaeTca B Lenax
60nee 3KOHOMHOrO 3HepreTMyeckoro 6anaHca B 3TOT ne-
puog roga [27].

Mpn NoBbILEHHON TeMmnepaType MHKy6auun (45 °C)
MUTpaLMOHHasA aKTUBHOCTb 3PUTPOLUTOB U NEAKOLUTOB
Kypuubl fieToM yBenuumeaetcs Ha 23.6 u 21.0 %, 3umoii
CHWXaeTcs Ha 9.4 1 9.1 % cOOTBETCTBEHHO NPOTUB TeMMe-
patypbl 40 °C. 3Tn faHHble MO3BOMAKT MPeAnoN0XUTb,
4YTO YCWMIEHWe CMOHTaHHbIX SIOKOMOLUWMIA KNeTOK KPOBU
NTULLI B YCAOBUAX in Vitro B NeTHWIA nepuoj sABnsAeTcs
CNeACTBMEM aKTMBALMMWM MX Naa3ManeMMbl TEPMUYECKUM
(hakTOpOM. KOCBEHHbIM MOATBEPXAEHUEM 3TOMY ABNSET-
cA paboTa [28], B KOTOPOW YyKa3biBaeTCs, UTO YBENMUYEHUNE
aKTUBHOCTW remMOLUTOB MPOUCXOAUT He TOMbKO Mpu BOC-
naneHnn, Ho MOXeT 6bITb BbI3BAHO PasHbIMW MO NpUpoae
areHtamu. Bce cTumynaTopbl Tak WAW WMHa4ve B3auMoO-
NeACTBYIOT C nnasmaTUyeckoli MeM6paHON, MeHss ee
MOMEKYNApHY0 Tonmorpaguio. Mogudukauns membpaH
npv TeNN0BOI Harpyske BefeT K 06pa3oBaHUI0 NUNUAHbIX
LOMEHOB W ynpyrux gedopmauuii. MNMpu 3TOM cocTas U
CTPYKTypa O6€eNKOBbIX MaKpOMO/eKyn He W3MeHAKTCH,
4yTo obecneuymBaeT COXPAHHOCTb M akKTMBU3ALUIO MeMb-
paHHbIX YHKLUWIA B CBA3N CO CHMKEHMEM MOpOra akTuBa-
unm [29, 30].

CuuTaem, 4YTO pa3HOHanpaBneHHas AWHAMUKa CMOH-
TaHHOW MUTpaLVOHHOW aKTUBHOCTW KNETOK KPOBW MOAO-
MbITHBIX XXWUBOTHbLIX B ONbITax in vitro o6ycnosneHa cpe-
0O MX 06UTaHMA U COOTBETCTBEHHO AElCTBUEM Ha Kne-
TOYHOM YpPOBHE 3BOMIIOLMOHHO pasHblIX MeXaHW3MOoB
TeMnepaTypHOi afjantauuu, 06yCNOBMEHHbIX PasNUYHbI-

Ta6bnuuya 3
MokasaTenun naowagn cnoHTaHHOW murpaumm remoumntoB Gallus domesticus (Mm2)

Temne- Ce30H roga

partypa BECEHHWUI NeTHUIA OCEHHWI 3UMHNI

NHKYba-

Yau, °C 3 n 3 n 3 n 3 n
5 274+ 020 284%013 277 035 290+ 0.20* 3.26 £ 0.08* 321 + 0.11* 3.02 + 0.16* 3.06 + 0.13*
20 3.00 £ 0.17* 294 + 0.16* 3.03 + 0.15* 3.02 + 0.17* 3.32 + 0.12* 3.16 + 0.13* 3.06 + 0.13* 3.04 + 0.11*
40 268 £ 023 280+ 018 254% 038 238+ 027 311+ 018 296+ 010 3.17 + 021  3.17 + 0.16
45 263 £ 020 252+ 0.33* 3.14 + 0.32* 2.88 + 0.21* 3.24 + 015 292 + 0.14 287 + 0.17* 2.88 * 0.15*

MpumeyaHne. 3 — 3puTpOLUTLI, J1 — NERKOLUTLI; * — AOCTOBEPHOCTb Pa3/IMUMil MO cCpaBHeHMKO ¢ Temnepatypoli 40 °C no "-KpuTepuio

CtbtofieHTa (p <0.05).



MU CBOWCTBAMMW MnasMaTUYecKoil mem6paHbl. Mpu 3ToM
cBolicTBa MeM6paHbl OnpeAenstoTcs (ha3oBbIMU Mepexo-
AaMu 6UNUNUAHOTO CNOS Nja3ManeMmbl ¢ PasHOW KpUTm-
UeCKOW TOYKOW Yy npeAcTaBUTenei TeNNOKPOBHbIX U XO-
NOAHOKPOBHbIX XXMUBOTHbIX [31]. 3HAUMMOCTb TeMNepaTy-
pbl OKpyXalolleit cpedbl AN KNETOYHbIX MeM6paH Kak
NOMNKUNOTEPMHBIX, TaK U TOMOWOTEPMHbIX OPraHW3MOB
06ycnoBfeHa TeM, YTO OHa ONpPeAensieT Tak Ha3blBaemble
«Ccnaéble» B3aUMOAECTBUS MeXAy Monekynamu, perynu-
pys MUKPOBSI3KOCTb TMNUAHOTO 6Kcnos, ha3oBoe pacnpe-
AeneHne NUNUA0B, MUKPOOKPYXKeHWe 6enkos, Genok-nu-
NUAHble B3aMMOAENCTBMA U Apyrue XapakTepucTUKU
CTPYKTYPHOI opraHusaLum mMemo6paHbl [32].
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SEASONAL FLUCTUATIONS OF MIGRATORY ACTIVITY OF VERTEBRATE
NUCLEAR HEMOCYTES AT DIFFERENT INCUBATION TEMPERATURE

S. D. Chernyavskikh, Do Huu Quyet, Vo Van Thanh, and I. S. Bukovtsova

Belgorod State National Research University, Belgorod, Russia

ABSTRACT

By the agarose migration test in has been established that nuclear erythrocytes of Cyprinus carpio,
Rana ridibunda, and Gallus domesticus are capable for spontaneous locomotions. The migration of red
blood cells from frogs is associated with formations of long pseudopodia, whereas that from carps and
hens — with short protrusions. It has been shown that migratory activity of nuclear erythrocytes and leu-
kocytes from Rana ridibunda and Gallus domesticus under effect of temperature in vitro had seasonal na-
ture, while that from Cyprinus carpio did not depend on the year season. In frogs and hens the circadian
oscillations of blood cell migration area are coupled with the organism functional activity, whereas no
such associations is present in carps.

Key words', migratory activity, nuclear hemocytes, vertebrates.



