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PEAKIINA KJIETOK KOCTHOTI'O MO3TA KPbIC
ITPU JEMCTBUM OBIIEN TUIIEPTEPMUN

Enena Hukonaesna CAMCOHOBA, Haraabs Baamumuposna JIOJIOTUHA,
Ouasbra Hukonaesna JIOTAYEBA

T'OY BIIO Hosocubupckuii eocydapcmeenubiii meduyunckuil ynueepcumem Poczdpasa
630091, e. Hosocubupck, Kpacuwiii np., 52

B pabote uccienoBaiin peakiivio JeHKOIIMTOB KPOBU U KieToK KocTHoro mo3ra (KKM) kpeic Buctap mpu neiictBuu
o6weit runeprepmuu (OIN). YcranosneHo, uro OI' mpuUBOOUT K OAHOHAMPABIEHHOMY M3MEHEHUIO KOJMYECTBEHHOTO U
KaueCTBEHHOTO COCTaBa JIEMKOLMTOB KPOBU U KJIETOK KOCTHOTO Mo3ra Kpbic. Ha panHux cpokax (1-e u 3-u cyTku) mo-
cne petictBust Ol TpouMcXonuT CHUXEHHME YMCIeHHOCTH JeiikounTtoB 1 KKM B pe3ynbTare yMeHbIIEHHS] KOJIUYECTBA
IOHBIX U 3peJibIX KJIETOUHBIX ()OPM MHEIOMIHOTO U 3pUTpouaHoro psiga. Ha 7-e u 14-e cyTku ucciieioBaHUS yBeJIU-
YUBAETCS YMCJIO HEUTPODWIOB, MOHOIIMTOB U JUM(MOIIMTOB B KPOBH, a B KOCTHOM MO3T€ INPOUCXOAUT WHTEHCUBHOE
BOCCTaHOBJIEHHE COCTaBa KJIETOK. [ToKazaHO, YTO yBeJIMYEHHE KOHIUEHTPALMI PEeryasiTOPHBIX MEIUAaTOPOB TeMOIo33a
(rpaHyo1UTapHO-MaKpodaraTbHOr0 KOJIOHUECTUMYIUPYIOIEro hakropa U 3pUTPONIOITUHA) B CHIBOPOTKE KPOBU KPBIC
npu Ol mpexiiecTByeT BOCCTAHOBJIEHUIO KOJMYECTBEHHOTro M KauyecTBeHHOro cocrtaBa KKM. B crarbe obGcyxmaiorcs

MCXaHU3Mbl UBMCHCHMS I'€MOI10293a IpU neiicteuu OT.

KioueBbie cj10Ba: 00Las TMIIEPTEPMUS, TeMOII033, KOCTHBINA M0o3r, [M-KC®, 3puTponosTuH, Jei-

KOLMThI KPOBU.

B Hacrosiiliee Bpemsi METOA JIOKaJIbHOW M 0O1Lei
ynpasisiemoii rurieprepmun (OYT) 3aHMMaeT IpodHoe
MECTO CpeIyd MEIUIMHCKMX TEeXHOJIOTMil. MHOroumc-
JICHHBIE 9KCIEPUMEHTAIbHbIE U KIMHUYECKUE MCCIIe-
JIOBaHUSI TIOATBEPXKAAIOT BBICOKYIO 3(PHEKTUBHOCTh
Metroga OYI B KOMOMHUPOBAHHOM JICUEHUU OOJBHBIX
C OHKOJIOTMYEeCKMMU Ipoueccamu [1, 2], mepcuctu-
PYIOIIMMM BUPYCHBIMU WHMEKLIMSIMUA, B TOM 4YHUCIIE
CIINdoMm [3], HapKOTUYECKOM 3aBMCUMOCTEIO [4] M
MHOTHAMMU JIPYTYUMU 3200JIEBAHUSIMUA. Y CTAHOBJIEHO, YTO
kmHIYeckre 3pdexTe OYT Bo MHOTOM 00OYCITOBIICHBI
MIPSIMBIM ITOBPEXIAIOIINM IEMCTBUEM BEICOKOM TEMIIe-
paTyphl Ha OITyXOJIeBbIe KJIETKHA Y BUPYCHI, BOBMOXKHO,
3a CYET aKTMBALMM CBOOOIHOPAAMKAIbHBIX IIPOLIECCOB
[5], u3MeHeHUsT KPOBOCHAOXKEHUST OIyX0u [6], MOBBI-
IIEHUS YyBCTBUTEIBHOCTH OITyXOJIEBBIX KJIETOK K ITPO-
TUBOOMYXOJICBBIM M TPOTHMBOBUPYCHBIM TIperaparam,
BO3IEUCTBUIO JIyYeBOUM Tepamnuu, a Takke MOOMIM3a-
U UMMYHHOI cucteMbl [1, 7]. OgHako XapaKTepHOMK
YepTOil OMOXMMHWYECKHX MPOLECCOB, MPOTEKAIOIINX B
OpraHu3Me IIpM BO3IEWCTBUU BBICOKOI TeMIIepaTyphl
BHEIIHEH Cpelbl, SIBIISICTCS ITOCTEIIEHHOE MCTOICHNUE
PeCypcoB BaXHEHMIIMX IUIACTUYECKUX M SHEpPreThye-
CKUX cybcTparoB. CHIDKEHME HACBHIIIEHHOCTU TKaHEH
kuciopogoM mnipu OYT mpuBOAUT K HapylIeHUSM B
CHCTEMaxX 3HEpProoOpa3oBaHMS: Pa30OILECHUIO MPOLEeC-
COB OKHUCJIeHUS U (pochOopUIMpoBaHMS, YMEHBIIEHUIO
COllep>XaHMWsSI B OpraHax M TKaHSIX DHEProeMKHuX Cyo-

CTPaToOB, TOPMOXKEHMIO LIMKJIA TPUKAPOOHOBBIX KUCJIOT
U MEePEKII0YCHUIO SHEPIeTUYECKOro 0OMeHa Ha TJIMKO-
JIMTUYIECKUN TTyTh [8].

IIpu sKcTpeMabHBIX BO3IEHCTBUSIX, K KOTOPBIM OT-
HOCSITCSI TIEperpeBaHue U NepeoxsIaxkIeHe OpraHmu3ma,
TIPOUCXOMSIT U3MEHEHUSI TOMEOCTaTUYECKUX KOHCTAHT,
TIpeXAe BCETO — OTHOCAIIMXCS K CUCTeMe KpoBH [9].
B cBs3u ¢ atuM kimHU4Yeckomy TipuMmeHeHuio OYT
JTIOJDKHO TIPEIIIECTBOBATh €€ SKCIIEPMMEHTaTbHOE MO-
JIeJTMpOBaHUE C IIEeJIbI0 00Jiee MOJTHOIO U JAETAIbHOTO
MU3YYCHUS BIUSIHUS BBICOKOI TeMIlepaTyphl Ha KJIETKU
KPOBM M KOCTHOTO MO3Ta, YTOOHI IT0 M3MEHEHUIO X
cocTtaBa ¥ (PYHKIIMM MOXKHO OBUIO CYIMTh O XapaKTepe
MOOWIM3aUUM UMMYHHOU CUCTEMBI.

B HayuyHOUl nuTepaType NMpakTUYECKU HET CBee-
Huit o BaussHUM OYI Ha KOCTHBI MO3r in Vvivo, HO
€CTbh JOCTATOYHO MHOTO JaHHBIX O AEVCTBUU BBICOKOM
TEMIIEPATYPhI ik Vitro, KOTOPbIE, B YACTHOCTU, CBUIIE-
TEJbCTBYIOT O CYIIECTBEHHOM ITOBBIIICHUM IyBCTBU-
TEJIbHOCTH K TUIIEPTEPMHUU PAaHHUX KJIETOK IIpemdIle-
crBeHHUKOB [10]. KpoMe Toro, mon aeiictBneM OYT
KJIETKM KPOBM aKTMBHO HAaYMHAIOT T€HEPHUPOBATh aK-
TUBHbIE MeTa0OJIUTHI KMCIOpoAa M IIPOAYLIMPOBATH
MnpoBocHaauTeNbHble LUTOKUHBL [11, 12]. B cBolo
oyepelb psiA IMTOKUHOB, TaKWe KaK WHTepJIeHKUH- |
(IL-1), IL-3, IL-4, IL-6, IL-9, IL-13, ¢pakTOp HEKpO3a
onyxoneir (TNF), rpanHymonurapHO-MOHOLMTAPHBIMA
KojjoHuectumynupywoimii - ¢pakrop (I'M-KCD) wu
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T. A., a Takxke apuTponodtuH (BI10) npsMo unu cu-
HEPTUYHO C JAPYTMMHU TE€MOMO3TMHAMU PETYIMPYIOT
3PUTPO- M TpaHyJIoMoHoumTono33 [13]. Ompako B
HayYHOM JIMTepaType HET CBedeHUI 00 M3MEHEHUSIX
PETYISITOPHBIX MEAMATOPOB IeMOII033a IIpU ACHCTBUN
OVT in vivo.

TakuMm 06pa3oM, LIeJIbI0 HACTOSILEr0 MCCIeaoBa-
HUSI TIOCTYXWIO UCCeloBaHUEe TUHAMUKU H3MEHe-
HUS KJIETOYHOTO cocTaBa mnepudepruyeckoil KpoBU
W KOCTHOTO MO3ra, KOHIIEHTpalMU PETryJsITOPHBIX
MeauatopoB remornos3a (IM-KC® u DI10) B chbl-
BOPOTKE KpOBU KpbiC Bucrtap mpu aeiictBuu oOIIeit
TUIIEPTEPMUU.

Marepuaa U METOIbI

HccnenoBanue mpoBeneHO Ha 37 KpbIcax-caMIilax
ymHuu Bucrap B Bo3pacre 2,5—3 Mec., MOJy4eHHBIX U3
BuBapusl lleHTpalbHOII HayYHO-HCCIIEA0BATEILCKOM
nmabopatopun  HoBoCcMOMpPCKOro TOCyaapCTBEHHOTO
MeIULIMHCKOTO yHUBepcuTeTa Poc3npaBa, Maccoii oT
220 mo 250 r.

O6uyo runeprepmuio (OI') mopenupoBaiu 'y
30 xpsic Bucrap (ocHOBHas rpyIina) B COOTBETCTBUU
co «CrnocoboM 3KCIepUMEHTAIBHOTO MOIEINpPOBa-
HUS OOIIEH TUIIEPTEPMHMU Y MEIKMX JIabOpaTOPHBIX
KUBOTHBIX» [14]. ’KWBOTHBIX, HaXOIWBIIMXCS ITON
THOIIEHTAJIOBBIM HapKo30M, (bMKCHUPOBaId Ha CIie-
UaJbHBIX (PUKCATOpaxX U IMOTPYXaJlu B TEPMOOAHIO.
C nomotisio nrddepeHInaTbHON TepMoTapbl (MeIb-
KOHCTaHTaH), MOAKIIOYeHHON K BBICOKOUYBCTBUTEIb-
HOMY MUKPOBOJBTMETPY-MUKPOAMIIEPMETPY MOCTO-
STHHOTO ToKa Tuia ®116/2, mo3BoJISIOLIe ¢ BHICOKOMI
TOYHOCTBIO M3MEPSITh JaXe HeOOJblINe Mepernaibl
TeMIepaTyp, KOHTPOJUPOBAIM PEKTAIbHYIO TEMIIe-
paTypy Kpbic. 2KMBOTHBIE HaXOAWJIVCh B TepMoOaHe
IO ITOCTIKEHMS peKTalbHON TeMmepatypsl 43,5 °C.
B KOHTpOJIBHYIO TPYIITy BOIUIM 7 KPHIC, KOTOPbIE HE
noaBeprajxuch Bodneiicteuio OT.

CopnepxaHue 1 yxof 3a XMBOTHBIMU 1 BBIBEICHUE
HMX U3 3KCIIEPUMMEHTa OCYIIECTBIISUIM B COOTBETCTBUU
¢ «[IpaBuiamu mpoBeeHUsT pabOT C MCIOJIb30BAHU-
€M BKCIepUMEHTAIBHBIX XKUBOTHBIX» (TTPUJIOKEHHE K
npukazy M3 CCCP ot 12.08.77 Ne 755).

KWBOTHBIX, HAXOIUBIIMXCS 110, 3(UPHBIM HAPKO-
30M, BBIBOAWIM W3 BKCIEPUMMEHTa IyTeM AcKaIluTa-
i Ha 1-e, 3-e, 7-e, 14-e 1 21-¢ CyTKHM TI0C]Ie BO3-
neicreug OT.

B kxauecTtBe Marepuana MCCAEHOBAHUS MCIIOJB30-
BaM TIepuepruiIecKyl0 KpPOBb, CHIBOPOTKY KPOBU U
KJIETKM KOCTHOT'O MO3Ta XXMBOTHBIX.

KpoBb mis ucciaenoBaHusi Opajii U3 peTpoopoOu-
TaJIbHOTO CHMHYCa KpbIC ¢ moMolIbio nuneTku Ilacte-
pa. O0111ee KOJMYECTBO JICHKOIIUTOB MOJICUNTHIBAIN B
kamepe ['opsieBa. JlefikorpaMmy olleHUBaIU Ha (PUK-
CHPOBAaHHBIX B METAHOJE M OKpAIIEHHBIX MO METOIY
PomanoBckoro — I'mM3bI Ma3Kax KpOBH.

KocTHbIil MO3r I ucCAenoBaHUS TOJyYaad M3
OeapeHHOI KocTU XKuBOTHOTO 1o Metoay E.JI. I'onb-
nmoepra u ap. [13]. OOlee KOJMYECTBO KJIETOK KOCT-
Horo mosra (KKM) moacuuThiBaiM Takxke B KaMepe
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I'opsieBa 1 BbIpaxkaiu B KOJUUYECTBE KJIETOK Ha Oenpo.
st aHamM3a MUEIOLIMTOIPAMM KOCTHBIN MO3T TTOJIY-
YaJu U3 TPYAUHBI XUBOTHOrO, 3aTeM (DUKCUPOBAIU
B METaHOJIe M OKpalllMBajIu Mo MeTomy PomaHOBCKO-
ro — I'mm3ssbl. [loacyeT Ma3KoB KpOBU U KOCTHOI'O
MO3ra IPOBOIWJIN IIOJ CBETOBHIM MUKpPOCKOIIOM Or-
toplan (®PI'), ysenmmuenue x1000.

J1s1  OLEHKUW OKHUCIUTEbHO-MeTaboInuecKoi
¢dynkuuu KKM wucnonbs3oBaid MeTON JIIOMUHOJ-
3aBUCUMOM XeMIJIIOMUHecLeHIUU [15] ¢ momolbio
ouoxemmmoMmuHoMerpa <«CKHU®-0306M» (CKTb
«Hayxka», KpacHosipck), omnpenensisi MHTEHCUBHOCTb
CIIOHTAHHOTO W 3WMO3aH-MHIYIUPOBAaHHOTO CBE-
yeHuss KKM. B kauecTBe cTUMysITOpa MCHOJb30-
Baym 3uMo3aH A (Sigma, CIIIA) B KoHIeHTpauuu
5 MKr/Mi. MIHTEHCMBHOCTh XEMWIIOMUHECLICHIIUN
KKM wusMepsiii eXeMHHYTHO B TedeHue 20 MUH.
Hnst oumeHku peakTuBHOCTM KKM paccuuthiBaiu
WHACKC CTUMYJSILIMM KaK OTHOIIEHWE BEJMUYMHBI
3AUMO3aH-UHAYLUUPOBAHHOW K CIIOHTAHHOW XEMWJIIO-
MUHECLICHIINH.

OnpeneneHue KOHILIEHTPAUMU TPaHYJIOLUTAPHO-
MakpodaraabHOTO KOJOHMECTUMYJIMpPYIOLIero dak-
TOpa W 3PUTPONO3THHA B CHIBOPOTKE KPOBU IIPOBO-
JIWIN C UCIOJIb30BAHNEM COOTBETCTBYIOIIMX HAOOPOB
Rat GM-CSF Assay u Mouse/Rat Epo Immunoassay
(R&D Systems Inc., CIIIA) corilacHo MHCTPYKIIUU,
pe3ybTaThl BBIpAXKaad B IIT/MII.

CraTuctuyeckyto o0paboTKy MaTtepuaia OCyIIecT-
BJISIM C TIOMOIIBIO TaKeTa JIMIEH3UPOBAHHBIX TTPO-
rpamMm Excel 7.0 u Statistica 5.0 ¢ ucnoyib30BaHUEM
cpenHelt apudmermdeckoir (M), ommMOKM cpemHeit
(m), xputepusi CrbiogeHTta. Ilpm 3TOM pe3yabTaThl
CUMTAIVCh JocToBepHBIMU Tipu p < 0,05.

Pe3yabTaThl H 00cy)KaeHHe

Pesynbrathl mccieqoBaHus MoKasajid, 4To Ha 1-e
u 3-m cytkm mocie BozmeiicTBusg OI mpoumcxomut
CHIDKEHHE OOILEro KOJIMYECTBA JIEMKOIUTOB KPOBU
1o 2,9 £ 0,25 (p < 0,05) u 3,1 £ 0,35 10°/n cooTBeT-
CTBEHHO (B KoHTpoje — 3,83 + 0,25 10°/n). K 7-Mm u
14-M cyTkaMm HaOJIIOJEHUSI OHO, HATIPOTUB, YBEIUYU-
Baetcst 1o 5,28 + 0,13 (p < 0,05) u 6,38 + 0,9 10°/7
(p < 0,05). K 21-Mm cytkaMm oOliee KOJUIECTBO JIeHi-
KOIIUTOB KPOBU HOpPMaIM30Bajioch (4,14 + 0,41 10°/7,
p > 0,05). I1pu 3TOM CHIKEHME W YBEJIWUEHNE COIEP-
JKaHUsl JIEWKOIIMTOB B KPOBU TMPOUCXOIUIO MPEUMY-
LIECTBEHHO 3a CYET HEHTPODUIBHBIX I'PAHYJIOLNUTOB,
MOHOIUTOB ¥ JUM@POoIUTOB. CTOUT OTMETHUTH, YTO Ha
14-¢ cytku mocne BoaaeiictBust OI' B 1,8 pasa mo-
BBIIIAJIOCH KOJWYECTBO D03MHO(DUIOB, COCTaBUB
0,11 £ 0,03 10°/1 (B xouTposte — 0,06 £ 0,02 10°/x).

IMonoGHyo KapTuHy HaOIOgaIM TpU TIOACYETE
ob6mero yncia KKM. OnHako B OTJIMUME OT M3Me-
HEHUsI YKMCIICHHOCTU JIEMKOLIMTOB KPOBU KOJMYE-
ctBo KKM ocraBajoch Ha HU3KOM YpPOBHE BIUIOTH
o 7-X CYTOK, a 3aTeM K 14-M m 21-M cyTKam HOp-
Manm3oBanock. Tak, Ha l-e, 3-m m 7-¢ CYTKM Ha-
omonennst yuciao KKM cocraBmwio 25,9 = 5,91,
30,7 £ 5,50 u 28,3 = 5,30 10°/6eapo COOTBETCTBEHHO
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(Bo Bcex ciyyvasx p < 0,05). K 14-m u 21-M cyTkam
konmmyectBo KKM mocturano KOHTpOJIBHOTO YPOBHS
(60,7 =+ 4,48 10°/6enpo) u cocraBwio 54,3 + 6,84 u
57,1 £ 6,64 10°/6eapo COOTBETCTBEHHO.

N3menenue uyuciaeHHoctu KKM mnpoucxoaunino
3a CUET YMEHBIIEHHUS KOJIMYECTBA KaK MOJIOABIX U
IOHBIX, TaK U 3PEJIbIX KJIETOYHBIX (DOPM MUEIOUTHO-
ro psiga KOCTHOMO3TOBOI'O KpOBeTBOpeHHUs (Tadu. 1).
Tak, comepxxaHue MUEI00JaCTOB, MPOMMEIOLIUTOB,
MMEJIOLIMTOB WM METaMUEJIOLMTOB B KOCTHOM MO3re
yepe3 | cyTku (CpOK MaKCHMMAaJIbHOTO YMEHBIICHMUS
ynciaa KKM) mocie BosmeiictBuss O cHu3MiIoch B
7,4, 8,0, 4,0 m 3,0 pa3za coorBeTcTBeHHO. KonmmuecTBo
3peJIBIX KJIETOUYHBIX (POPM MUEIOUIHOTO psiaa (Iaaod-
KO- 1 CETMEHTOSIIEPHBIX HEUTPO(MIOB, TUMMOIIMTOB
¥ MOHOLIMTOB) Ha 3TOM CPOKE MCCJIEIOBAHUS YMEHb-

muiaock B 2,6, 2,5, 1,4 u 3,7 pa3a COOTBETCTBEHHO.
IIpn 3TOM IMHAMWKA M3MEHEHUWS YWCIa 303UHO(U-
JIOB B KOCTHOM MO3T€ XapaKTepr30Bajach HEYKJIOH-
HBIM POCTOM C MakKCUMyMoOM Ha 21-e cytku. OgHaKo
colepxXaHue 303MHOGMIOB B KPOBM Ha 3TOM CpPOKeE
HaOJIIONEHNS HE OTJIMYACTCS OT MX KOJIMYECTBA Y KU~
BOTHBIX KOHTPOJIBHOI TPYIIIIHI.

ITocne BosmeiictBusas OI' B KOCTHOM MO3re KpbIC
TaKkKe MPOMCXOAUT CHUKEHUE COIAep>KaHUSI KIIETOK
SPUTPOUTHOIO Psiia, B OCHOBHOM 3a CYET YMEHbIIIe-
HUSI KOJIUUeCTBa 3pUTpobaacToB (1-e cyTku) u 6a3o-
¢mwibHBIX HOpMOLIMTOB. K 21-M cyTKaM HaOJOneHUS
MIPOMCXOAUT HOPMaIU3AIUs YMCICHHOCTH SPUTPOUI-
HBIX KJIETOK KOCTHOTO Mo3ra (cMm. Taou. 1).

M3BecTHO, YTO OCHOBHBIMM IIPOAYLIEHTAMU aK-
TUBHBIX MeETa0OJMTOB KHUCJIOPOda SIBJISIIOTCS Heil-

Tabauua 1
H3menenus yucaa KaemouHvlxX Gopm MUeaouoH02o U Ipumpoudroeo paoa
6 KocmHoM mo32e Kpvic Bucmap nocae eo3oeticmeus obweil eunepmepmuu (M + m)
Cpok, cyr. KosnmyecTBo KieTo4YHbIX 3j1eMeHTOB, 10° /M
Moaodvie u onvie hopmvr mueaoudnozo psoa
Mpueio6aacTsl IIpomuenonuTs Muenouutnt MertamueonuTb
KonTposb 0,52 £ 0,13 1,67 £ 0,16 12,7 £ 2,70 5,48 £ 0,76
1 0,07 = 0,03* 0,21 = 0,04* 3,15 £ 0,61* 1,84 + 0,47*
3 0,31 £ 0,15 0,68 = 0,16* 6,18 = 1,28* 3,09 £ 0,54*
7 0,30 = 0,18 0,64 + 0,12% 8,35 £ 2,77 391 £+ 1,36
14 0,21 £ 0,08 0,79 £ 0,10* 9,86 + 1,75 4,85 = 1,01
21 0,31 £ 0,11 1,31 £ 0,18 11,96 + 1,84 4,69 + 0,49
3peavte popmot mueaouonozo paoa
HeiirpodnibHbie rpany10nUTbI
Cpok, cyT. JlumouuTsi MoHouuTsl Do3unoduiibl
IHommopdHosaeprbie | CerMeHTOsIepHbIE
Kontposnb 5,05 £ 0,41 14,65 + 1,00 1,33 £ 0,24 0,77 £ 0,10 1,99 £ 0,26
1 1,92 £ 0,81* 5,86 *+ 1,86* 0,96 = 0,29* 0,21 £ 0,09* 1,51 £ 0,39
3 3,02 £ 0,80* 5,66 = 1,48* 0,66 = 0,11 0,62 + 0,22 1,32 £ 0,44
7 3,76 = 0,77 8,45 £ 1,44* 1,06 + 0,35 0,49 £ 0,09* 2,03 + 0,61
14 5,18 £ 0,91 14,05 £ 1,5 1,69 + 0,17 0,74 £ 0,12 2,91 + 0,68
21 4,47 £+ 1,32 9,44 £ 1,49* 2,20 £ 0,52 1,02 £ 0,12 3,02 £ 0,95
Dopmot I3pumpoudnozo psaoa
Coon,or. | ommotuacny e | Moot | Oucubue
KoHTposb 0,48 £ 0,16 5,98 + 0,74 9,22 + 1,51 0,18 = 0,08
1 0,12 + 0,06* 1,35 £ 0,36* 8,39 £ 2,10 0,10 = 0,04
3 0,25 £ 0,07 2,29 £ 0,54* 5,71 £ 1,08 0,41 £ 0,20
7 0,22 + 0,06 2,12 + 0,16* 6,11 + 0,80 0,14 £ 0,07
14 0,22 £ 0,05 3,65 + 0,63* 7,48 £ 0,88 1,10 £ 0,52
21 0,49 £ 0,21 6,07 £ 1,33 11,30 £+ 1,64 0,40 £ 0,17

IIpumevanue: 3nech 1 B Tadd. 2 — B KaXIOW TOUKe SKCIIEPUMEHTA ObUTO MO 6 KPBIC (B KOHTPOJie — 7); 3Be3A0YKOM (*)
OTMEUEHO OTJIMYME OT BEJIMUYMHBI COOTBETCTBYIOIIETO TTOKAa3aTessl KOHTPOJIbHOM TPYMIibl focToBepHO nipu p < 0,05.
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Tpo(pUIbHBbIE TPAHYJOLMTBI, MOHOLIUTHI U Makpoda-
i [16], KoTopble TIpeacTaBIeHb B KOCTHOM MO3Te B
OosbIioM KoTmdecTBe. MccnenoBaHne OKMCIUTEIbHO-
MeTabommueckoit pynkumn KKM 1mo mx JioMHUHOJ-
3aBUCHMOI XEMWJIIOMUHECLICHIIMYA BBISIBUWIO <«BOJI-
HooOpa3HOe» M3MEHEeHHEe TaHHOTO IlapaMeTpa IIociie
BoznerictBusi Ol (Tada. 2). Tak, yepe3 1 cyTku nocie
BosaeiictBust OI' UHTEHCUBHOCTh CYMMAapHOM CITOH-
TaHHOI XeMuItoMuHecueHIMM KKM HecKoJIbKO BO3-
pacTtaja, a K 3-M CyTkaM — CHWXauach B 2,1 pasa
(p < 0,05), yTo MOXET OBITH OOYCJIOBJIEHO yBEJIUYEC-
HueMm coaepxanusi D110 Ha maHHOM Cpoke Huccie-
noBaHUS (cM. HIKe). B To Xe BpeMs K 7-M cyTKam
HaOJMIONeHNsT BeIMYMHA JAHHOTO TOKa3aTess ITOBBI-
manack B 1,7 paza (p < 0,05), 3arem K 14-M u 21-Mm
CyTKaM CHMXaJach IO YPOBHSI KOHTPOJIbHBIX 3HAYe-
Huii. Ilpu pomonHutenpHoi ctumyasuuu KKM 3u-
MO3aHOM MX CYMMapHBII XeMWIIOMUHECIIEHTHEIIA OT-
BET Ha BCEX 3Tallax HabJoaeHus Bo3pacTana. OgHaKo
abCOJTIOTHBIE 3HAYEHUs MJAHHOTO IapaMeTpa 4Yepes
3 CcyToK OBUIM HaMMEHBIIUMU, a K 7-M CyTKamM —
HauOOJIbILIMMHU, YTO COOTBETCTBEHHO I'OBOPUT O CHU-
KeHnr M noBbleHnn peaktuBHocTH KKM. Kpome
TOTO, Pe3yIbTaThl JAHHOTO MCCIEIOBAHMUSI MOTYT CBU-
JIeTeJIbCTBOBaTh O cremeHu 3penocty KKM, ucxons
M3 TOrO, YTO IPOAYLIEHTAMU aKTUBHBIX METa0OJIMTOB
KHCJIOPOAA SBJISIOTCSI 3peJible KOCTHOMO3TOBEIE HEM-
Tpo(UIbI, MOHOLUTHEI U Makpodaru [19].

IIpu ucciaenoBaHUU COACPXKAHMSI PErYISITOPHBIX
MEIMaTOPOB I'eMOM033a OOHAPYKEHO, UTO, HAUYMHAs C
1-x cytok mocie BozaeiicTBus OI', mpoucxoguT yBe-
yuyeHne KoHueHtpanuu ['M-KC®, koropas gocTu-
raeT MakCMuMyMma K 3-M CyTKaM HaOJIloJeHus, a 3aTeM
MOCTETIEHHO CHUKAETCsI, XOTs K KOHITY CpoKa HabJIt0-
neHus (21 cyTKM) ocTaeTcsl Ha JOCTOBEPHO BBICOKOM
YPOBHE OTHOCHUTEIBLHO KOHTpPOJsA. Tak, Ha cpokax
1-e, 3-u, 7-¢, 14-¢ u 21-e cyTKM 1IOCJIE BO3AEIICTBUSI
OTI comepxanue 'M-KC® B cHIBOPOTKE KPOBU BO3-

pactaio B 6,9, 31,9, 21,0, 3,2 u 5,3 pa3a COOTBET-
CTBEHHO, II0 CPaBHEHUIO C KOHTPOJBHOU TpyNIon
(cM. Tada. 2).

Konuenrpamuss DI1O B CHIBOPOTKE KPOBHM KPHIC
yepe3 1 cyrku mocie Bo3aeiictBusi OI' mpakTudyecku
HE MEHsSIeTCSI, HO K 3-M CyTKaM BO3pacTaeT, ITOCTH-
rast 1o MakKCUMyMa, 3aTeM K 7-M CyTKaM HaOIIoAcHMS
CHIUKaeTcs, a K 14-M cyTKaM — BHOBb YBEJIMYMBAET-
csa. K 21-M cytkaM HaOoeHUsT BeJIMUYMHA JaHHO-
ro TIOKa3zaTesisl CHUXKAETCsI, HO BCE €llle OCTaeTcs Ha
JIOCTOBEPHO 0o0Jjiee BBICOKOM YPOBHE, YEM Y XKMBOT-
HBIX KOHTpOJbHOU rpymmbl. Tak, Ha 3-u, 7-e, 14-e
n 21-¢ cytku nocie BosneiictBusg OI' KoHIeHTpams
BI10 Bospacrama B 37,5, 11,7, 16,6 u 6,8 pasa 1o
CPaBHEHUIO C COIEpKaHMEM IIUTOKWHA y >KMBOTHBIX
KOHTPOJILHOM TPYIIIBEI (CM. Ta0J. 2).

Takum ob6paszom, BosaeiictBue OI mpuBOIMT K
M3MEHEHUIO YMCJIEHHOCTH M COCTaBa KJIETOK KPOBU
U KOCTHOTO MO3ra U (PyHKIMOHATBHOTO COCTOSTHUS
KKM. CHuxeHue KOJMYECTBA JICUKOLMTOB KpPOBU
Ha paHHUX CpoKax HaOjoneHus mocie peiicteus OI
MOXET OBITh CBSI3aHO C aKTWBALMEH MHIPAIIMOHHOMU
(byHKIIMM JEHKOLMTOB KPOBU M UX IIepexoaa U3 Cocy-
JIOB B TKaHM, YTO MOATBEPKIAETCS TaHHBIMM JIUTEpa-
Typhl. Tak, ObLJIO ITOKAa3aHO, YTO B YCJIOBUSIX BHICOKOM
temnepatyphl (41 °C) in vitro yCuIMBaeTCs 3KCIIpecC-
CHSI aiTe3MBHBIX OEJIKOB Ha SHIOTEIMAIbHBIX KJIETKAX,
a nipu BozneiictBuM OI in vivo MOBBILIAETCS MPOHU-
LIAEMOCTb COCYIOB, YCUJIMBAIOTCS aAre3UBHbIC U MHU-
rpalMOHHbIE CBOWCTBA HEUTPODPUIIOB U TUM(POLIUTOB,
KOTOpbl€ aKTUBHO HAYMHAIOT MUTPUPOBATh B TMEUYEHb,
JIETKWe, cele3eHKy, Koxy. Kpome Toro, ycunuBaercs
npoaykumst urtokuHos 1L-1, 1L-3, IL-6, IL-8, TNF
u I'M-KCO® [12, 17, 18], cTUMYIUPYIOLIUX SHIOTE-
JIMOIIUTHI, KJIETKN KPOBU M KOCTHOTO MO3Ta.

B 1o Xe BpeMsl ymMeHblleHUe uyuciaeHHocTu KKM
Ha paHHUX cpokax mocje aeiictBust OI', Bo3aMOXHO,
MIPOMCXOIMUT 3a CYET YCWICHUSI MX BBIXOHA B TE€MO-

Tabauua 2

HU3zmeneHue cyMmapHol XeMuatoMUHecyeHyul Kaemok Kocmuozo mosea u konyeumpayuu I'M-KCD u D110
8 cbleopomKe Kposu Kpvic Bucmap nocne gozdeiicmeus ooweii eunepmepmuu (M += m)

XemumomunecueHTHolii oTBeT KKM,
10° uvn./10° knerok 3a 20 MuH Komuenrpamus Mexuaropa, mr/mi
Cpok, cyr.
CHOHTAHHDII 3nmoszan- . I'M-KC® BIIO
HHIYIMPOBAHHbIIA
Kontponb 1,84 + 0,23 3,14 £ 0,43 179+ 14 11,8 £ 0,7
1 2,20 £ 0,28 3,21 £ 0,53 123,3 + 4,2%* 14,5+ 1,1
3 0,89 *+ 0,14* 1,24 £+ 0,30* 570,4 + 44 4%* 442.6 £ 24,2%*
7 3,11 £ 0,19* 5,62 = 0,90* 376,3 £ 29,3** 137,7 £ 12,3%*
14 2,14 £ 0,28 3,54 + 0,48 57,3 £+ 4,5* 195,5 + 14,9**
21 1,45 £ 0,19 2,21 £ 0,35 95,1 £ 7,4** 80,3 £ 3,3**

Ilpumeuanue: nByms 3Be3goukamMu (**) OTMEYEHO OTJIMUME OT BEJMUYMHBI COOTBETCTBYIOIIETO MOKa3aTesisl KOHTPOJIbHOM

rpynmbl goctoBepHo Ipu p < 0,01.
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LIUPKYJISLWIO W/WIW TIOAAaBIeHUs TeMolios3a. Tak,
P.K. Wierenga m A.W.T. Konings [10] ycTtaHoBMIN,
YTO B YCJIOBHUSIX BBICOKOM TeMIIEpPaTyphl, IIPOUCXOIUT
CYIIPECCUSI 3PUTPO- U MUEJIOINI033a, IIPUYEM UYyBCTBU-
TEJIbHOCTh 3PUTPOUIHOIO POCTKA KOCTHOTO MO3Ta K
JIECTBUIO BHICOKOI TeMIlepaTyphbl ObUIa 3HAYUTEJIBHO
BBIIIIE, YEM MUEIOUIHBIX KJIETOK.

Kak M3BeCTHO, reMOII033 pEeryJIupyeTcs pa3HBI-
My mutokuHamu: 1L-3 (Mynpt-KC®) crumynupy-
eT KJICTKU-TIPEAIIeCTBEHHUKN Pa3JIUYHBbIX CTEIeHEM
3peJIOCTH, HauyMHas C ITOJMIIOTEHTHBIX CTBOJIOBBIX
KJIETOK 110 KOMMUTHUPOBAHHBIX IPEKYPCOPOB BCEX
pocTkoB Mmuesonoss3a, a IM-KC® — KOE-I'®DMM
MU BCEX €€ MOTOMKOB. B HalllMx 3KCIEpUMEHTaxX yxkKe
yepe3 1 cytku mocie Bo3aeiicTBusi OI' B CHIBOPOTKE
KpoBM Bo3pactaeT ypoBeHb [M-KC® B ChIBOpOTKE
KPOBH, JOCTHIasi MakCUMyMa K 3-M CyTKaM; II0 BCei
BUAMMOCTH, LIMTOKMH CEKPETUPYETCS MOHOLIUTAMM,
pPE3UICHTHBIMU MaKpodaraMu.

OCHOBHBIM (haKTOPOM, 3aITyCKAIOIIMM 3PUTPOIIO3-
THYeckre (YHKIUM LIEHTPaJbHOIO Makpodara spu-
TPOMIHOTO OCTPOBKa, siBisiercss DI1O. LleHTpaabHBIIA
Makpodar 3puTpOUITHOIO OCTPOBKA ITOIBEPKEH TaKKe
perymupyonmM 3¢d@deKTaM MUTOKWMHOB M JTMMQOIM-
TOB, B3aMMOIIEWCTBUE 3PUTPOOIACTUUYECKUX OCTPOB-
KOB C KOTOPBIMU 3HAYUTEIHHO MEHSIETCS IPU Pa3HbIX
(GYHKIMOHAJIBLHBIX COCTOSIHUSIX 3putpoHa. OmHako
OCHOBHBIM (DaKTOpPOM, ONPEIC/ISIOIINM BbIPaKEH-
HOCTb 3PUTPOIO3TUYECKON (DYHKLIMU IpUTpOOIIa-
CTUYECKOTO OCTPOBKA, SIBJISIETCS BO3JACHCTBUE Ha €ro
kommoHeHTsl DITO [13, 19]. Kak wusBectHo, DIIO,
CTUMYJIUPYIOIIUIN Mpoaudepalio SpUTPOUTHBIX TTpe-
KYPCOPOB, CEKPETUPYETCSI HE TOJBKO MOHOLIMTAMU U
pe3uACHTHBIMIA MakpodaraMu, HO 1 KJIETKaMU IT0YEK.
Cekpenust DI1O MoHOIMTAMM M PE3UICHTHBIMM Ma-
KpodaraMy peryadpyercsl HUTOKMHAMM, a ITyCKOBBIM
MOMEHTOM €r0 IIPOAYKIIMM B ITOYKAX SIBJISIETCS THITOK-
cHsl, KOTOpasi pa3BUBAeTCs B Pe3y/IbTaTe HEKOHTPOJIM-
pyeMoii BazoauiaTalliy U CHYDKEHUSI HACBHIIIEHHOCTU
TKaHeu kucaoponaom npu aeiicteuu OT [8, 20].

Takum o0pa3oM, MPOBEACHHOE MCCJIEIOBAaHUE ITOMI-
TBEPXKIAET, YTO CUCTeMa KPOBH M KOCTHOMO3TOBOE KPO-
BETBOPEHME aKTUBHO PEArMpPYyIOT Ha U3MEHEHUE TEMIIE-
patypHbIX yciaoBuii, B HameM ciaydae OI. IlomydeHsl
HOBBIE JaHHBIE O XapakKTepe M3MEHEHMUSI KaK KOCTHO-
MO3TOBOIO KPOBETBOPEHUS, TAK U €r0 PEryJsaTOPHBIX
MmeamatopoB I'M-KC® u DI1O npwm aeiicteum OT.
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REACTION OF BONE MARROW CELLS UNDER GENERAL HYPERTHERMIA
Elena Nikolaevna SAMSONOVA, Natalya Vladimirovna DOLOTINA, Ol’ga Nikolaevna LOGACHEVA,

Novosibirsk State Medical University of Roszdrav
630091, Novosibirsk, Krasnyi av., 52

The reaction of blood leucocytes and bone marrow cells (BMC) of Wistar rats under the whole body hyperthermia (WBH)
has been investigated. It has been established that the WBH leads to monodirectional alteration of quantitative and
qualitative proportion of blood leucocytes and BMC of rats. The reduction of leucocytes and BMC numbers takes place
at the early stages (1—3 days) after exposure to WBH as a result of decrease in number of juvenile and mature forms of
myeloid and erythroid cells. The number of neutrophils, monocytes and lymphocytes in blood increased on the 7th and
14th days of investigation, while the intensive recovery of cells profile ttakes place in morrow. It has been shown that the
increase in concentration of hemopoiesis regulatory mediators (granulocytic macrophage colony-stimulating factor and
erythropoietin) in blood serum of rats under WBH precedes the restoration of quantitative and qualitative proportion of
BMC The mechanisms of hematopoiesis change under the influence of WBH have been discussed in the article.

Key words: whole body hyperthermia, hemopoiesis, bone morrow, GM-CSF, erythropoietin, blood

leukocytes.
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