TaboJM3Ma PETUCTPUPOBAIM UCTOIICHHWE aKTHBHOW, cBOOOAHON ¢(pakimuu AM®DJIA, moctynaromed w3
«JIeTo» M TYT JK€ PacxoJyeMOH, MOITOMY MOJyYaiu yBeJIHUSHHE JIONHN CBs3aHHOTO epmenTa. Korma ke
TKAHU TIOMeINay B cpexy npu +4 ° C, To 3a BpeMms OX/IakKICHHS UX 10 OCTAHOBKH METabOoNM3Ma HAKAILIH-
BaJICsl IMyJl cBOOOTHON — akTUBHOH AM®DJIA, BBIXO[ KOTOPOH U3 «IET0» OBbLI CTUMYJIMPOBAH MBIIIEYHOM
Harpy3KoW, 1 Tiepepactpenencuue dpakuii He Habmomanoch (Lushchak, Storey, 1994).

YcraHOBNIeHO, YTO, TaK Ha3biBaeMasi, CBsi3aHHas (hopMma pepMEeHTOB (IKCTparupyemas U3 TOMOreHa-
ta Tkanu 0,5 M pactBopom KCl), bonee ycroitunBa kK BO31EHCTBUIO HMHAKTUBUPYIOIINX (pakTOpOB: CBsA3aH-
Hasl JTaKTaTAETUAPOreHa3a 13 OebIX MBIIIL CKaTa, B OTJINYUE OT CBOOOAHOW, HE HHIMOUPOBaNach N30bIT-
KOM IHUpyBaTa U B 2—3 pa3a MeIJeHHee HMHAaKTUBUPOBAIACh MO/ JIeHCTBUEM MPpOTea3bl TPUIICHHA, YEM CBO-
OonHas; cBsi3aHHas (opMa TeKCOKMHA3bl U3 MO3Tra CKOPIICHbl MHAKTUBUPOBAJach MPHU HArpeBaHUH B He-
CKOJIBKO pa3 MeAJIeHHee CBOOOIHOM, a CBsI3aHHAs MHUPYBaTKMHA3a U3 MO3Ta CYJITAHKH AK€ aKTHBUPOBa-
nack nipu 45 ° C (JIymax, 1997; Lushchak, 1998). Cs3anHas (HeakTHBHasi, 1Mo Hamei Bepcuu) Gopma dep-
MEHTa MEHee MOBpEeXAaeTcs MOoJ BIUSHHEM WHAKTUBUPYIOMIMX (PaKTOpPOB, TaK Kak, BEPOSATHO, €€ aKTHUB-
HBIE LIEHTPHI 3aKPbIThl U HE NOCTYIIHBI U Bo3AeicTBUsA. [laHHBIE, TOMyYEHHBIC HAa TKAHAX MIJIEKOIUTAIO-
LIMX, TAKXKE MOATBEPKAAIOT HAILy HHTEPIPETALUIO POJIM CBOOOIHOM (hpakiuyu (GepMEHTOB, KAK aKTHUBHON
¢dopmel. Tak, o0mmas akTHBHOCTD MMIepabaeriadochaTIeruiporeHa3bl B )pUTPOLUTaX KPOBU YeTOBEKa
BO3pacTaeT NpU yBEIMUECHUH KOJINYECTBA CBOOOAHOTO, HECBI3AHHOTO ¢ MeMOpaHaMu (epMeHTa (AHTOHO-
B4, Cnoboxxanmna, 2002).

THE ACTIVITY OF THE AMP-DEAMINASE IN THE TISSUES OF THE BLACK SEA FISH
WHICH HAVE DIFFERENT PHYSIOLOGICAL SWIMMING SPEEDS

Yu.D. Smirnova

Karadag Nature Reserve of the National academy of sciences of Ukraine, Feodosiya, Crimea, Ukraine
karadag@ukrpost.ua

The activity of the AMP-deaminase in the tissues of the Black Sea fish, which have different
physiological swimming speeds was investigated. The activity of the enzyme in red muscles is 5—10 times
and in white muscles 815 times was higher than its activity in other fish tissues. The level of AMPDA
activity in gills and muscles is higher in those fish that have a higher speed of swimming. The portion of
free, easily extractable fraction of AMPDA of the white muscles is also connected with the swimming
speed, and it is minimal in the scorpion-fish (20%) and it is maximal in the horse-mackerel (66%). It is
supposed the free fraction is an activated form of enzyme and the bound fraction is depot of AMPDA from
which this enzyme could be turned into an active form if necessary.

MEXAHM3MBbI PAZBUTHS 1 KOMIIEHCAIIMU TKAHEBOH T'MITIOKCUHA
Y MOPCKMUX PbIb

A.A. CoanaroB

WucTtutyT 6nonoruu roxHeIx Mopeit M. A.O. Kopanesckoro HAH Vkpaunsl, CeBacTonons, YkpanHa
alekssoldatov@yandex.ru

Kucnopon, BeIMTOMHISE (GYHKITUIO aKIENTOpa dJICKTPOHOB B JIBIXATEILHON I[N MUTOXOHIPHH, B KO-
HEYHOM HUTOT€ OMNpENeaeT SHEPTeTUUECKUM CTAaTyC TKaHEeW M OopraHu3Ma B 1eJoM. B yclaoBUAX BOJHOM
cpensl, rae nuddysus ero nporekaer B 10000 pas meHee 3pPeKTUBHO B CPABHEHUU C BO3IyXOM, BO3HHK-
HOBEHHUE TUIIOKCUYECKUX COCTOSIHUH y TUAPOOMOHTOB CTAHOBHUTCS Oosiee BeposiTHBIM coObiTreM. OcobeH-
HO 3TO aKTYaJIbHO JUISl PbIO, Y KOTOPBIX JHEPreTUIEeCKUE TPAThl Ha 0OMEH CYNIECTBEHHO MPEBATUPYIOT HAJT
KOHCTPYKTHBHBIMH MPOIIECCAMH.

CpaBHUTENBHBIE WCCIENOBAaHUS TMOKa3anu, 4To Auddy3noHHass cmocOOHOCTH TKaHEH KOCTHUCTBIX
pBIO (CKeseTHBIC MBIMIIBT) OblTa B 2—21 pa3 Hibke, 4eM y pentwinid, ampuonii u ntul. [Ipn s3ToM Bemnan-
Ha TEeMOIMHAMHUYECCKOTO SKBUBAJCHTA V HHUX, HANPOTHB, OKa3ayiachk B 2—8 pa3 Beime (Commatos, 2007).
Cronb cymecTBeHHbIE pa3nnuns AUPQPY3HOHHBIX XapaKTEPUCTHK MPEIOIaraloT BEICOKYIO YyBCTBUTEIb-
HOCTh KHCIIOPOJHOTO FOMEOCTa3uca TKaHel phid K pasmuuHbIM (akTopam cpenbl. Mccnenys xapakTep pac-

175



npenenenus PO, B TKaHAX, COOTHOIIIEHUE a3pOOHBIX M aHaYPOOHBIX MIPOIECCOB, COCTOSHUE CUCTEM KHUCIIO-
POIHOTO 00ECIeUeHUsT OpraHM3Ma PhI0 HaM YJAJIOCh ONMPEICIIUTh PsJi MEXaHU3MOB, OTBETCTBEHHBIX 3a
Pa3BUTHE U KOMIICHCAIIUIO TUIIOKCUYECKUX COCTOSHUM.

Mexanuzmul pazgumusi mMKaHe8ol 2UNOKCULL.

[ToxazaHo, 9TO BO3HMKHOBEHHE TKAHEBOTO Ne(HIMTa KUCIOPOaa y PHIO MOXKET OBITH CBS3aHO C H3-
MeHeHHEeM (DYHKIIMOHATIBHOI'O COCTOSIHUS, KaK (DU3MOJIOTUICCKHIX, TAK U MOJIEKYJIIPHBIX CUCTEM.

e AprepuasbHas THIIOKCeMHs Obllla OTMEUYECHA Y PBIO HE TOJIBKO B YCIOBUSAX BHEIIHEH TMITIOKCHH, HO
u runoguHamud. OrpaHUYeHUE MOJBHKHOCTH YXYAIIACT Ta3000MEH B jKaOEPHOM MOJOCTH, OCOOCHHO Y
AKTUBHBIX BHOB, 9aCTO MUCIOJIE3YIOIIMX TapAHHBIN THI BEHTIIAINH. HU3Kast MOABMYKHOCTD TIPEAIIONAraeT
JUTUTEIbHOE HAXOXK/ICHUE OpraH13Ma B OJTHOM U TOM ke 00beMe Bojbl. M3BecTHO, uTo quddysus O, B BO-
Iie orpaHndeHa. [Ipu oTCyTCTBUM aKTHBHOTO NIEPEMEIINBAHUS YPOBEHB €ro ObICTpO moHmKaeTcs. Cymiect-
BOBaHHE B TaKUX YCIOBUAX (PaKTUUIECKA COOTBETCTBYET XPOHHUECKUM (hOpMaM PecIMpaToOpHOMN TUITOKCHH
Y TIPUBOIHUT K TtafieHuto PaO2.

e Crydau aHeMuu OBIJIM OTIMCAHEI Y PHIO B IPEIHEPECTOBBIN EPUO U B YCIOBHUSIX TUIIOOCMHUH.
B o0oux ciydasx OHM ONpEAEISUINCh CHH)KCHUEM YHCIlia 3pPUTPOLUTOB B KpoBH. lIpenHepecroBas
aHeMmus ObLIIa 00YCIIOBJIEHA CTAPEHHUEM DPHUTPOLHUTAPHOIN MacChl B BUNY HEPETYISIPHOCTH IPUTPOIIO-
ATHYECKUX IMPOIECCOB B KPOBETBOPHON TKaHU. OHA MOMOJHIIACH PA3BHTHEM METTEMOTJIOOMHEMHUH.
B ycnoBusix rumoocMun HaOIIOMaTN CBEJIMHT U MOCIESAYIOMUHN JIN3UC YaCTH MUPKYIUPYIOIIUX dPUT-
pOLIUTOB.

o 'MTIOOCMUS MOPCKOW CpeJlbl COTPOBOXKIANACH THApATAIIMEel MBIIIEYHON TKaHH PBIO, OCOOEHHO y
CTEHOTAJMHHBIX BUIOB. JTO SABJICHHUE TIEPUOANICCKH OTMEUAIOCh W Ha MPOTSHKEHUH TOI0BOTO IuKIiia. OHO
cHIDKaI0 UG (Gy3UOHHYIO CIIOCOOHOCTH MBIIII 10 OTHOIICHUIO K Op U IPUBOWIIA K YMEHBIICHUIO TKaHE-
Boro PO,.

e TermnoBoit 3((hekT peakiuu OKCUTCHAIIUU TeMOTJIOOMHA Y TEIUIOIFOOUBBIX PHIO B YCIOBHSX THUIO-
TEPMHUH MTOBBIIIAIICSA. DTO ONPEAEISIIOCh H3MEHEHHEM XapaKTepa B3auMOACHCTBHUS Oellka ¢ BHYTPUKIIETOY-
HBIM MHUKPOOKPYKCHHEM M IIPUBOIMIIO K UPE3MEPHOMY POCTY CpoacTBa KpoBH k O,. [TocmeaHee ocmoxHs-
JIO Pa3psIKy OKCUI'eMOTTIOOMHA M COTIPOBOXIAJI0Ch CHIDKEHHEM TKaHeBoro PO,.

e B yCIOBUSAX THUIIOTEPMHUU COCY/IbI MBIIII TETLIOMOOUBBIX PHIO YTpauMBaIK CIIOCOOHOCTh aKTHBHO
pearnpoBaTh Ha (YHKIIHOHAIBHBIC HATPY3KH, YTO OBLJIO CBSA3aHO C IOBBIIICHHEM COJICPKAHHS Ca’" B MbI-
MIEYHON TKaHW. ITO MPUBOAMIO K HEKOHTPOJIHMPYEMOUM Ba30KOHCTPUKIIMH, CHUKCHHUIO TUIOTHOCTH KaIlwI-
JIIPHOH ceTH, pocTy nu((y3UOHHBIX IPOCTPAHCTB U YMEHBIIICHUIO TKaHEBOTO PO,.

Mexanuszmvl Komnencayuu MKAHe8oU UNOKCUU.

AHaIHU3 TUTTIOKCHYECKUX COCTOSIHUH OpTaHW3Ma PhIO TIO3BOJIMI BEISIBUTH TPYIIIY MIPOLIECCOB HAIPaB-
JIEHHOM KOPPEKIIUU KUCIOPOJHOTO PEKUMA MBIIICYHON TKaHU. HeKoTophie U3 HIX Pa3BUBAIUCH B OTHOCH-
TEJIbHO KOPOTKHUI MPOMEKYTOK BPEMEHHU (CpOUYHasl KOMIICHCAIHs), APYrue HAOIIOAaINCh CITyCTS MHOTHE
qacel (IIMTEIbHAS KOMIICHCAITUA).

Mexannu3Mbl KOMIICHCAIIMH T'HIIOKCUYCCKUX COCTOSIHUH CKEJIETHBIX MBIIIIILY pbl6

Tun
N IIpouecc DyHKIMOHAIBHOE Ha3HAYeHUE VYcnoBus peanuzauuu
KOMIICHCAIINH

1 | OnopoxxHeHHe KPOBSIHBIX JET0 PocT kucnopoiHON €eMKOCTH KPOBU CpouHblit T'unokcust, runorepmus
I'mnepemust (Ha oHe pocTa CoxkparieHre 3MOHHBIX .

2 P (na ¢ p Kpaill o by CpouHblit lumokcus
MTOJIBIKHOCTH) paccrostamii. Poct 00eMHOr0 KpoBOTOKA

. . IoBeIIeHKE CPOACTBA KPOBH K

[Iepectpoii rereporeHHo CTPYKTYpHhI .

3 kuciaopony. 3menenue ee Jnurensubiii | ['Mnoaunamus, runokcus
remMorjioouHa

YyBCTBHTEJIFHOCTH K pH

H3amenenune ypoBus NTP B H3menenne cpoAcTBa KpOBU K .

4 yp ot p JimutensHelii | ['unorepmus
SPUTPOLIUTAX KHCIIOPOTY

5 [ToBbimeHne ypoBHA TepMUHANBHOH | CBsI3bIBaHKE CIEIOBBIX KoiaudecTB O, B JlnresbHbiii T'unoauHaMust, TUIIOKCHS,
TPYMITBI UTOXPOMOB (aasz) MBIIICYHON TKaHU THIIOTEPMHUS, CE30H
Poct conep:xaHust MUOTII00MHA B IloBeimIeHUE M1 3UOHHOMN .

6 siep Ay N Jmtensuelii | I'unorepmus
KPaCHBIX MBIIIIIAX CITOCOOHOCTH MBIIICYHOM TKAaHU
PocT TKaHEBOT0 YPOBHS JIMITHJIOB. [ToBbImICHHE TN 3MOHHOM .

7 P i by . Jnurensubiit | ['unorepmus, ce3oH
CHIDKEHHE CTEIeHH THAPATaLiy MBI | CHOCOOHOCTH MBIIICYHON TKaHU
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CpouHble MEXaHU3MBI KOMIICHCAIIUU: TUTIEPEMUSI, OTIOPOKHEHHNE KPOBSIHBIX JETI0, OBLIN BBISBICHBI
B OCHOBHOM Y TIpEJICTaBHUTEINCH Tenarnieckoil nxrnodaynsl. Panee mokazaHo, 4TO pe3epBbl AETO KPOBH Y
HUX TOYTH B 5 pa3 BbIlIe, yeM y AoHHBIX BUAOB (Conmaros, 1992). T'unepemus y poib Oblia BBISBICHA B
YCIIOBUSIX BHEMIHeH runokcuu. OHaKo oHa HAOM0qanack Ha (POHE pocTa JBUTATEINBHON aKTUBHOCTH OCO-
Oeif, KOTOpBIE MBITATUCH KOMIIEHCHPOBATh AehuIuT O, HATOPHON BEHTIIIANHCH )aOepHO# mojocth. 13-
BECTHO, YTO JIBU)KEHHE SIBJISIETCS OCHOBHBIM (DaKTOPOM THIIEPEMHUH CKEIETHOH MycKynarypsl y psio (LLo-
HIEHKO | 1p., 1984; Egginton, 1997). [loaToMy AaHHYIO pEaKILHIO HE CIEAYyEeT pacCMaTpUBaTh KaK KOMIICH-
CaIlOHHYIO.

[Iporeccsl, onpeaensionye IUTEIbHYI0 KOMIIEHCAINIO, Pa3BUBAIUCH HA YPOBHE IUPKYJIUPYIOLINX
SPUTPOLUTOB U MBIILICYHOW TKaHU. B spuTpounTax npoucxouia HampaBlieHHAs KOPPEKIHs CPOJCTBA Tre-
MoriobnHa kK O, W 9yBCTBUTENHHOCTH ero K pH. DTo AocTHranocek myTeMm MepecTpodKHd TeTepOreHHOM
CTPYKTYpPHI O€JTka WM Ha OCHOBE M3MCHEHHS BHYTPHKICTOUHON KoHIeHTpanmu NTP. B xoHeuHOM MTOTE
cpozctBo kK O, noBeImanock. Mi3aMeHeHne 4yBcTBUTENBHOCTH K pH ObUIO HE 01HO3HAYHO. Y TOHHBIX BHIOB
OHa poclia, a y menarndeckux mnanana. [lepBas crparerus obneryana pa3psaKy OKCHTEMOTJIOOWHA Ha TKa-
HEBOM YPOBHE, a BTOpasi CHIKala 3aBUCHMOCTbH IIPOIlecca OKCUTEHAIMN M JIEOKCUreHaru Oenka oT pH.
Bribop crpareruu, mo-BUIUMOMY, ONPEACISIICS CTENEHBIO TUIA3MEHHOTO aluao3a. Y TeJarddyecKux peio
OH OBLI BHIIIIE.

B mpImmax Bce m3MeHeHUs ObLUTH HalpaBleHbl Ha yBenndeHne nuh(y3noHHON cCloCOOHOCTH TKaHU
no oTHOWEeHHIO K Oy pOCT cojiepKaHusl MHOTIIO0HMHA, JIUITHJIOB U CHIDKEHUE CTETIeHH ee Tuaparanuu. Of-
HOBPEMEHHO MOBBIIIAJNICS YPOBEHb LUTOXPOMOB, a AbIXaTelbHAasl LENb MpHoOpeTana THMOKCUYSCKUN THIT
OpTraHM3aIliH{, YTO ITO3BOJISLIO YTHIN3UPOBATH clieIoBbie KonmndecTBa O, B TKaHH.

MECHANISMS OF DEVELOPMENT AND COMPENSATION
OF TISSUE HYPOXIA IN MARINE FISHES

A.A. Soldatov

Institute of Biology of the Southern seas of National Academy of Science,
Sevastopol, Ukraine
alekssoldatov@yandex.ru

Physiological and molecular systems of transport and utilization of oxygen determining oxygen
homeostasis in tissues of marine fishes were investigated. Simultaneously the character of PO, distribution
in tissue and an orientation of tissue metabolic processes were estimated. The groups of processes
responsible for development of tissue hypoxia were distinguished. These are some kinds of respiratory,
circulating and hemic forms of hypoxia which develop under different functional state of the organism and
environment conditions. Some of these hypoxia form were specific for hydrobionts and did not meet in
terrestrial organisms. In circulating, hemic systems and tissue molecular systems were registered
compensatory reactions. These reactions were resulted in increase of volume of transporting oxygen and in
diffusion characteristics of tissue liquid.

OCOBEHHOCTH PA3BUTHS TATOJIOI Ui PHIB
BOJOEMOB CEBEPHOU ®EHHOCKAH/IMU B 3ABUCUMOCTHU
OT YCJIOBUM CPEJbl U THTEHCUBHOCTH IMMTPOMBIIIJIEHHOTI O 3ATPSI3HEHU S

II.M. TepeHnrbeB

Yupexnerne Poccuiickoit akagemun Hayk MHCTHTYT ipobieM mpoMbInieHHo skonorun Ceepa Konbckoro
HayuHoro neatpa PAH, Anarutsl, Poccus
p_terentjev@inep.ksc.ru

[IpucyTcTBUE TAKEIBIX METAJUIOB B BOJHOW CpEJe CIIOCOOHO OKa3bIBaTh OMOJIOTMYECKOE JCHCTBUC
Ha OpraHu3Mbl. TOKCHYHOCTh METAIIOB Y PBIO MPOSIBIIAETCS HAa KJICTOYHOM M CYOKIIETOYHOM YPOBHSX. Y
PBIO OTMEUAIOTCS MOPaKEHUS BHYTPEHHUX OPraHOB, B TOM YHCIIC UMEIOIIUX CIIEIU(PUISCKUE MPOSBICHUS
(Kammymua u 1p., 1999; Mowuceenko, 1997, 1999). Komounar «lledeHraHnukensby, SBISIOMIMIACS OTHUM W3
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