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shows that the trace element composition was in short supply and so this diet requires to be better
balanced.
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AHHOMauyus. ViccnegoBaHbl CMEKTPOCKOMMYECKME XapaKTePUCTUKN remornodrHa B cpeae ¢ 2,5M
NaCl n 2,5M KCI B nHtepBane temnepatyp +5-+38°C n onpegeneHbl TeMnepaTypHble AuanasoHbl, Npu
KOTOPbIX MPOUCXOAUT U3MEHEHME KOoHopMaLMm Genka u coaepXaHus pasnuyHbix opM reMornobuHa.
Knrodeebie croea: aputpounTbl, remornobuH, Temnepartypa, pacTBOpbl CONei.

AKTyanbHOCTb  npoGnembl.  OpUTPOUMTBI  HAaMOSIHEHbl  Xene3ocodepxawum  6efikom
remornobrHoM, KOTOpbI 0BpaTMMO npucoeamHsieT kucnopof. B nocnegHee Bpemsi BO3POC MHTEpPEC K
NCCrnedoBaHMAM KpOBe3aMeHUTEeNen Ha OcHoBe remornobuHa. Temnepatypa sBNsSeTca akTopoM,
BAMSAIOWMM Ha COCTOsHWEe remMorfnobuHa. BaxHo 3HaTb TemnepaTypHble [AManasoHbl, B KOTOPbIX
NPOUCXOAST NEepecTporikn GENKOBOM MOMeKymnbl, YTO MOXET BMMATb Ha COAepXaHWe pasnuyHbiX hopm
remornobuHa. KoHUEeHTpMpOBaHHbIE COMNEBbIE PaCTBOPbI SBMSATCA MOBpEXAaloWmM (akTopom npu
3aMOpPaXNBaHNN 3PUTPOLMTOB B LENsX XpaHeHus Kposw. [Mpu hr3MONOrMyecknx YCroBusX Kakoe-TO
KONMYECTBO BHYTPUIPUTPOLIMTAPHOTO remornobuHa MoxeT ObiTb OAM3KUM K AUMCCOLUMPOBaHHOMY
cocTtosHuo. MsBecTtHo, 4to B npucytctBum 2,5M NaCl n 2,5M KCI remornobuH auccoummnpyeT Ha
oTAenbHble nonunenTuaHble Lenu. Bbino uccnegoBaHO BNWsiHWE WOHOB xnopuaa Ha aMOpUOHanbHble
remornobuHel uenoBeka [1]. Takke mnokasaHO, 4YTO B KOHLEHTPMPOBAHHbLIX CONEBbIX pacTBOpax
remornobvH BHYTPWU 3pUTPOLIMTOB MpeTeprneBaeT KOH(POPMAaLUOHHbIE N3MEHEHUS, KOTOpble CBA3aHbl He
TONBbKO C BIUSIHWEM KOHLEHTpauuu Conew, HO M C U3MEHEHMEM COCTaBa BHYTPUKIETOYHON cpefbl [2].
MpencraBnsieT wuHTEpec wuccnefoBaTe BNUSIHUE TemnepaTypbl Ha COAepXaHWe pasnuyHbiX hopm
remornobrHa B MpUCyTCTBUM PacTBOPOB CONEN.

3apaHue uccnepoBaHuA. VccnenoBaTb CNEKTPOCKOMUYECKME XapakKTEPUCTWKM remornobuHa B
cpege ¢ 2,5M NaCl n 2,5M KCI B nHTepBane TemnepaTtyp +5-+38°C n onpegenvTe TemnepaTypHble
AvanasoHbl, NPY KOTOPbIX MPONCXOAUT U3MeHeHue KoHpopmaumm 6enka n cogepXkaHns pasnuyHbix opm
remornobuHa.

Matepyan 1 MeToAbl WCCnefoBaHUsA. JpUTPOUMTbI  OCaxpanu MyTeM  TpexkpaTHOro
ueHTpudyrnpoBaHms B TedeHme 10 mmHyT npm 1500 g JOHOPCKOM KPpOBK 1 hr3nonormyeckoro pacteopa B
o6bemMHOM cooTHoweHnn 1:10. Temonu3atr nonyyanu nytem pobaBneHnss opHoro obbema
OUCTUITIMPOBaHHOM BOAbl U XpaHeHus 24 yaca npu +4°C, nanee ocaxaanu paspylUeHHble KIeTOYHbIe
MembpaHbl Npy noMoLumM yrnbTpaueHTpudyruposanmus npu 15000 g B TeveHue 15 MuH. emornobuH
o4uLLann MeTodoM refb-NPoHUKatoLWen xpomaTtorpadum Ha KOnoHKe gnameTpom 25 mm u gnuHon 40 cm,
3anonHeHHon cedpagekcom G-100. OTUEHTPMAYrMpOBaHHbIA pacTBop remornobrnHa (Hagocadok)
HaHoOCUNM Ha KOMOHKY W npoBoaunu antoumio npu +4°C. KoHueHTpaums remornobvHa B pacTBope
KOHTpOnuMpoBanach Ha crnekTpooToMeTpe Ha AnvHe BOMHbl 577 HM. CofepKaHne OKCU-, OEe30KCU- n
MeTdopM remornobuHa BeluMCnsnM no metoay [3].

Pe3ynbTathbl nccnegoBaHus. JKCNepyMeHTarnbHble AaHHbIE MO COOTHOLLEHMWIO PasnuyHbIX hopm
remornobuHa, nonyyeHHble Ana remornobvHa AoHopckow kposu B cpeae ¢ 2,5M NaC1, cBuaeTenscTByoT
0 TOM, 4TO B uHTepBane Temnepatyp +12-+37°C HabniopaeTcs pe3koe YMEHbLUEHWe cofepXXaHus
oKkcndopMbl remornobrHa 3a CYET CTOMb Ke PesKoro yBenudeHus copepxaHust metdopmbl (puc. 1).
MccnepoBaHua MyTHOCTM coneBoro pacteopa remornobuHa (B8 2,5M NaC1) kpoBu OOHOPCKOM KpoBW,
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lMpo6nemu 300iH)XeHepil ma eemepuHapHOi MeGUYUHU

WHTEHCVMBHOCTU nornoLweHnss 6ernka v MHTEHCUBHOCTM MornoweHnss remornobmwHa B nonoce Cope
nokasanu, 4To cBeTopaccesiHMe B obnactu temnepatyp +5-+32°C mameHsieTcsi, No-BMAMMOMY, Maro, a
peskoe YyBenv4eHWe MYTHOCTM pacTBopa Habnwopgaetcs B wHTepBane TemnepaTyp +32-+42°C.
MHTEeHCMBHOCTL  nornoweHns 6Genka B uMHTepBane Temnepatyp +14-+27°C  yBenuuMBaeTcs.
MHTeHcuBHOCTL nornoweHust remornobuHa B nonoce Cope npw MOBbIlEHWM TemnepaTtypbl oT +6 [o
+44°C ymeHbLuaeTcsl. Bbinv uccnenoBaHsbl Takke NepBble NPOM3BOAHbBIE CNEKTPOB MOrnoLeHust rnobuHa B
remornobvHe pgoHopckon kpoBu B cpede ¢ 2,5M NaC1 npu Temnepatype +20°C, OHWM uMmelOT
oTpuuaTenbHble MakCUMyMbl Ha AnMHax BorH 285, 288, 292, 294 n 298 HM u nneyo Ha 281-282 Hm.
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Puc. 2. BnuaHue Temnepatypbl Ha coaepxaHue

Puc. 1. BnuaHue Temnepatypsl Ha coaepxaHue pa3nuyHbix popM remornobuHa B cpege ¢ 2,5M
pasnuyHbix oopm remornobuHa B cpege ¢ 2,5M NaCl KCI

JkcnepumeHTanbHble [aHHbIE MO COOTHOLIEHUIO pasnuyHbIX hopM remornobuHa, nonyyvyeHHble
Ans remorno6uHa goHopckow kposu B cpene ¢ 2,5M KC1, cBuaeTensCTBYT O TOM, YTO B MHTepBarne
Temnepatyp +14-+30°C HabniogaeTcs peskoe yMeHbLUeHWe coaepkaHus okcudopMbl remornobuHa 3a
CYET CTOJSb XEe PE3KOro yBennyeHus cogepxanusi Metcopmsl (puc. 2). OnpeaeneHms MyTHOCTU CONEBOro
pactBopa remornobuHa (B 2,5M KC1) aoHopcKol KpOBW, UHTEHCMBHOCTM MOrMoLeHUs 6enkoBon YacTu
remornobrHa 1 MHTEHCUBHOCTM MOrnoLLeHNst B norioce Cope nokasanu, 4To B MHTepBane Temneparyp +6-
+24°C MyTHOCTb pacTBopa U3MEHSieTCs, No-BuaMMOMy, mano. Mpu nosbIlWeHUN TemnepaTtypbl OT +24°C
no +38°C HabniogaeTcs pe3koe yBenuuyeHve cBeTopaccesiHusl. VIHTEHCMBHOCTbL MornolleHunss 6enka B
MHTepBane Temneparyp +16-+27°C yBenniunBaetcs. IHTEHCMBHOCTL MOTMOLLEHMS reMornobumHa B nonoce
Cope yMmeHblUaeTca npu NOBbILWEHWM Temnepatypbl OT +6 pgo +38°C. WccnemoBaHbl nepBble
NpPOM3BOAHbIE CMEKTPOB MOrOLLEeHNs rnobuHa B reMmornobrHe 4oHOPCKON kpoeu B cpede ¢ 2,5M KC1 npwu
Temnepatype +20°C, OHM MMeIT oTpMLUaTenbHble MaKCMMYMbl Ha ANMHaX BonH 286, 291-292 UM 1 nneun
Ha AnuHax BonH 287-288 n 297-298 Hm.

BbiBOAbI

1. B koHUeHTpupoBaHHbIX coneBbix pactBopax NaCl n KCI npu HarpeBaHunm ot +5 go +38°C
Habntogaetcst B MHTepBane temnepartyp +12-+37°C gns pacteopoB NaCl n B nHTepBane temnepartyp
+14-+30°C pna pactBopoB KCI| peskoe yMeHblUeHWe COOEepXaHWUs OKCUIreMOornobmHa u peskoe
yBenuyeHue Konmyectsa metdopMbl remorrnobuHa.

2. VIHTeHCMBHOCTb CBeTopaccesiHusi pactesopa remorfniobunHa B cpege ¢ 2,5M NaCl n 2,5M KCI
pes3ko yBenuuMBaeTcsl npu TemnepaTypax +25-+30°C, 370 roBopuT O TOM, YTO MPOUCXOAMT arperauusi
NpoAMCCOLMNPOBAHHOIO reMornobmHa.
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CeBacTononbCbknin AepxaBHui yHiBepcuTteT, M. CeBacTononb
AHoTauis. [ocnigkeHi CnekTpocKonivHi xapakTepucTmkmn remornobiHy B cepeposuii 3 2,5 M NaCl i
2,5M KCI B iHTepBani Temnepatyp +5-+38°C Ta BM3HayeHi TemnepaTypHi OuanasoHu, npu SKUX
BinOyBaeTbCsl 3MiHa KoHdhopMmaLii 6inka i BMiCTy pisHMx doopm remornooiHy.
KntoyoBi crnosa: eputpouunTn, remornobiH, TemnepaTypa, po34vHu cone

INFLUENCE OF TEMPERATURE ON THE HEMOGLOBIN STATE IN THE PRESENCE OF DISSOLVED
SALTS
Timchenko N.N., timchenko_n@list.ru
Kharkov National Technical University of Agriculture named P. Vasilenko, Kharkov
Rubakina V.A., Evstigneev M.P.
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Summary. Erythrocytes are filled ferrum-containing protein hemoglobin which reversely binds
oxygen. During the past time the interest to hemoglobin-based blood substitute has been increasing.
Temperature is a factor which effects to hemoglobin state. It is important to know the temperature intervals
in which rebuilding of protein molecule occurs. It may have effect on the contents of different hemoglobin
forms. Concentrated salt solutions are a damaging factor during freezing of erythrocytes used for blood
storage purposes. Some quantity of erythrocyte hemoglobin can be in near dissociating state at
physiological conditions. It is known that in the presence of 2,5M NaCl and 2,5M KCI hemoglobin
dissociates on separate polypeptide chains. The effect of chloride ions on the embryonic human
hemoglobin was investigated. Also it was found that in concentrated salt solutions hemoglobin inside
erythrocytes undergoes conformational changing which is not only connected with the concentration of
salts but also with changing of medium composition inside cell. It is interesting to study temperature
influence on the contents of different hemoglobin forms in the presence of salt solutions. In this work
spectroscopic characteristics of hemoglobin in medium with 2,5M NaCl and 2,5M KCI were investigated in
the range of +5-+38°C and the temperature intervals were determined at which the alteration of protein
conformation and the content of different hemoglobin forms occur. In concentrated salt solutions of NaCl
and KCI on heating from +5 to +38°C in the temperature interval +12-+37°C for NaCl solutions and in
temperature interval +14-+30°C for KCI solutions the decreasing of the fraction of oxyhemoglobin and
increasing of the fraction of methemoglobin occurs. First derivatives of absorption spectra of protein part of
hemoglobin were investigated in the medium with 2,5M NaCl at 20°C. It was found that these spectra
have negative maximums at wave lengths 285, 288, 292, 294 and 298 nm and shoulder at 281-282 nm.
The same investigation was carried out for 2,5M KCI medium at 20°C, yielding negative maximums at
wave lengths 286, 291-292 nm and shoulders at 287-288 and 297-298 nm. The intensity of light scattering
of hemoglobin solution in medium with 2,5M NaCl and 2,5M KCl increases at the temperatures +25-+30°C
which evidences aggregation of dissociating hemoglobin.
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