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ConeprkaHue TEIIOIIOONBBIX BUIOB PHIO IPU TeMITepa-
Type Bojbl MeHee 5...7°C 9acTo COMPOBOKIAETCS pa3BUTHEM
ac(hukcun. Dta peaknus apagoKcaibHa, TaK KaK pa3BUBACT-
Cs B YCIIOBHSIX, KOTJIa KUCIIOPOJHBIE TOTPEOHOCTH OPraHu3Ma
CHIDKCHBI, 2 PACTBOPUMOCTB KHCIIOPOAA B BOJE U TKAHEBBIX
CpeZAax IOBBIIICHA.

B kauectBe MomenbHOTO 00BEKTa ObLITa BEIOpaHa Kedalb-
CHHTWJIB, y KOTOPOH pa3BUTHE COCTOSTHUS ac(UKCHN HAO0-
naeTcs npu Temieparype Boabl Hike 5°C. KoHTponbHas
rpyrima psid comaeprkanach npu 15 £ 1°C, onbitabie — ipu 10,
Su 1..2°C. Dkcno3unus cocrapisiia 41-46 cyTok.

I'mnoTepmust (Hmxe 5°C) BeI3bIBaa pa3BUTHE TKAHEBON
THITOKCHH. B MBIIIIIax yMeHbIIaN0Ch HaIIpsXKEeHUE KUCIIOPO-
Jla ¥ YBEJIMIMBAJIOCh YHCII0 TUoKcrueckux (Menee 8,0 rlla)
1 aHOKCHYECKHX 30H, ITOBBIIIAIACh KOHIICHTPALIMS JIAKTaTa.
3TO0 COCTOSIHUE ONPEAEISIOCh H3MEHEHHEM (DyHKIIMOHAIb-
HOT'O COCTOSIHUSI KPOBEHOCHBIX COCY/IOB U ITUPKYTHPYIOIINX
SPUTPOIUTOB: INIOTHOCTh KAMIISIPHOM CETH B MBIIIIAX
YMEHbBIIAJIACh; COCY/bI yTPAYNBAIN CIIOCOOHOCTH aKTHBHO
pearnupoBath Ha QyHKIIMOHAIbHBIC HArPy3KH, 4TO CBA3aHO
C TOBBILIEHHEeM coepxanust Ca’" B MbIICUHON TKAHH; TETl-
J10BOH 3(h(HeKT peakiy OKCHIeHAIIMY TeMOITIOOMHA CYIIECT-
BEHHO ITOBBIIIAJICS; 3TO ONPEILIISIIOCh N3MEHEHUEM XapaK-
Tepa B3aMMOACHCTBHIS IMTMEHTA C BHY TPHAPHTPOLIUTAPHBIM
MHUKPOOKPYKCHHEM H MPHUBOIIIIO K YPE3MEPHOMY POCTY
CpPOJICTBA IETTLHON KPOBH K KHCIOPOLY.

[Ipu s3TOM B opranmsme kedayeil ObUIM 3aperucTpH-
POBaHBI N3MEHEHUS1, KOMIICHCHUPYIOIINE HEraTUBHOE JICHCT-
BHUE THITOTEpMHH. B 1-e cyTkH sKCTIeprMeHTa oTMeyay yBe-
JIUYEHNE KUCIOPOIHON €eMKOCTH KPOBH, UTO OBIJIO CBA3aHO
C BBIOPOCOM Haxo[sIIeHcs B CelIe3eHKE SPUTPOLIUTAPHON
Macchl B KPOBOTOK. 3aTeM POHCXOANIIO CHIDKEHHE CPOJICTBA
TeMOTIIOOMHA K KHCIIOPOAY, KOTOPOE ONPEAeIIOoCh OBHI-
HICHHEM YPOBHSI HyKJICOTHATPUPOCPATOB B KIETKAX Kpac-
HOH KpOBH.

I'mnoTepmus BeI3bIBANIA aJANTHBHBIE CIIBUTH U B CKEJIET-
HBIX MBIIIIAX peI0. Y Kedanel yBennunBaiach TKaHEBas
KOHIICHTpanys MUOTIOOMHA, INIIHIOB U CyMMAapPHBIX ITUTO-
XPOMOB, 4TO JOJDKHO 00Jserdars auddy3uio KUCIopoa.
Opranusanus AbIXaTeIbHOHN e MUTOXOHIPHH IIPH 3TOM
nproOpeTaa HECKOMIIEHCHPOBaHHBIN XapakTep. OTHoIIe-
HHU€ b/aa, TOHMXATOCH. DTO OTPaXKAIIO MIPOIIECC €€ aJanTa-
LUK K HU3KOMY HalpsDKEHHIO KHCI0POo/ia B MBIIIIIax.

Bce BhlIenIepeuncieHHbIC KOMIICHCAIIMOHHBIE TTPOIIec-
cbl HaOmonauch npu 5S°C U crocoOCTBOBAIN YaCTHYHOMY
BOCCTaHOBJICHHIO HAIPSDKEHUS KMCIIOPO/Ia B MBIIIIAX Keda-
71 B ycnoBusix rurorepmud. [Ipu 1...2°C onu He ObUTH BBIpa-
KEHBI, YTO CONPOBOXIaoch 100%-i rudensto peI0 Ha 15-¢
CYTKH 9KCIIEpUMEHTA.

Takum 06pa3oM, B OCHOBE pa3BUTHUS COCTOSTHHS TKaHe-
BOW TMIIOKCHY MBIIII Y PHIO B YCIIOBHSIX THITOTEPMHUH JIEXKAT
JIBa Tpolecca: ype3MepHas Ba30KOHCTPUKIHUS COCYHOB
MUKPOLUPKYJISITOPHOTO PYCJla U KpaiiHe BEICOKUH TETJIOBOM
3(hdeKT peakIy OKCUTEHAITUH TeMOTTIO0ONHA B 001aCTH HU3-
KHX TEMIEpaTyp.
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The maintenance of thermophilic fish species at water
temperature less than 5...7°C is often accompanied by as-
phyxia development. This reaction is paradoxical as it deve-
lops in conditions when oxygen requirements of organism
are decreased and solubility of oxygen in water and tissue
media is increased.

Golden mullet was chosen as modeling object, with
developed asphyxia state at water temperature below 5°C.
The control group of fishes was kept at 15 + 1°C, experimen-
tal group was at 10, 5 and 1...2°C. The exposure was 41-46
days.

Hypothermia (below 5°C) caused the development of
tissue hypoxemia. In muscles the tension of oxygen de-
creased and the number of hypoxic (less than 8.0 hPa) and
anoxic zones increased, the concentration of lactate raised.
This state was determined by the change in functional state
of blood vessels and circulating erythrocytes: the density
of capillary network in muscles decreased; vessels lost the
ability to respond actively to functional loadings that was
associated with the increase of Ca** content in muscular
tissue; the thermal effect of reaction of hemoglobin oxyge-
nation essentially raised; this was determined by the change
in character of interrelation of pigment with endoglobular
microenvironment and led to excessive growth of affinity
of the whole blood to oxygen.

Moreover in the organism of mullets the changes com-
pensating a negative effect of hypothermia were recorded.
In the 1st day of experiment the increase in oxygen capacity
of blood was noted that was associated with release of
erythrocyte mass from spleen into blood flow. Then there
was a decrease in affinity of hemoglobin to oxygen which
was determined by the increase of nucleotide triphosphates
level in the cells of red blood.

Hypothermia caused adaptive shifts in skeletal muscles
of fish. Tissue concentration of myoglobin, lipids and cu-
mulative cytochromes in mullets increased that could faci-
litate oxygen diffusion. Furthermore the organization of
mitochondria respiratory chain gained non-compensated
character. The ratio of b/aa, is reduced. This reflected the
process of its adaptation to low tension of oxygen in musc-
les.

All the above listed compensated processes were ob-
served at 5°C and they promoted partial restoration of oxy-
gen tension in mullet muscles during hypothermia. At
1...2°C they were not expressed that was accompanied by
100% death of fish to the 15" day of experiment.

Thus two processes form the base for development of
muscle tissue hypoxia in fish at hypothermia, they are exces-
sive vasoconstriction of vessels of the microcirculatory bed
and the highest thermal effect of hemoglobin oxygenation
in the area of low temperatures.
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