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M e T o n a ~ u  @ J I ~ O ~ ~ C ~ ~ H T H O ~ ~  M ~ ~ ~ K T ~ O H H O ~  MMKpOCKOllMM nOKa3aH0, YTO @ M ~ M O ~ O ~ M Y ~ C K O ~  CO- 
CTORHMe CYCnMKOB, llO.LtBeprH)'TblX A ~ ~ ~ C T B M H >  M O H M ~ M P Y ~ O ~ ~ ~ ~ ~  PanMaUMM Ha pa3HblX a a 3 a x  UMKna 
C ~ R Y K ~ - ~ O ~ ~ C T B O B ~ H M ~ ,  u r p a e T  onpenennlouylo p o n b  B M ~ M ~ H ~ H M M  COCTORHMR 6 e n o ~ c ~ i ~ ~ e 3 ~ p y m ~ e i i  
CMCTeMbl B H ~ @ O H ~ X  rMnllOKaMlla (n0JlR CAI M CA3) M C ~ H C O M O T O ~ H O ~  o 6 n a c ~ u  KOPbl rOnOBHOr0 
M03l-a. H e i i p o ~ b l  CYCnMKOB, 0 6 n ) " l e H H b l ~  B COCTORHMM HOpMOTepMMM, MeHee paAMOpe3blCTeHTHbl M 

M e m e H H e e  BOCCTaHaBJlMBalOTCR no CpaBHeHMK) CO CflRqMMM XMBOTHblMM, IlpMYeM 3TH pa3Jlll'lMR 
~au6onee  BblpaXeHbl  B H ~ ~ ~ P O H ~ X  nOnR CAI. 3 @ @ e ~ T  0 6 n y q e ~ u ~  6bln MMHMMaJlbHblM npkl BXOne 
B c n n w y  u MaKcuManbHbrM npu s b l x o n e  u 3    TO TO COCTORHMR. Ilpennonarae~cfi, YTO B n o c n e n H e M  
c n y y a e  M H ~ M ~ U ~ O B ~ H M ~  ~ ~ I I K O B O ~ O  C M H T ~ ~ ~  ~ ~ O M C X O A M T  Ha y p o B H e  s n o H r a u u u ,  Korna B u c i ~ o n n a 3 ~ e  
H ~ ~ ~ P O H O B  0 6 p a 3 y m ~ c ~  TRXenble  ~ ~ O ~ M P M ~ O C O M ~ ~ .  

Kirwvesbre cnosa: ?u6ep~uyus, uo~u~upywzyas  paduayus, riefipo~br, 6 e n o ~ c u ~ ~ e 3 u p w y u  CucmeMa, 
msxenbre ~ O ~ U ~ U ~ O C O M ~ I .  

M ~ B ~ C T H O ,  YTO H ~ G P O H ~ I  r O J l O B H O r 0  M03l-a no- 
p a 3 H O M Y  P e a r M p y K l T  H a  ~ ~ G C T B M ~  M O H M S M P Y H ) ~ ~ ~ ~ ~  

p a n M a u M u .  Aaxe npw 6 o n b u . 1 ~ ~  nosax o 6 n y ~ e ~ ~ ~  
(25 r p  M ~ b l l l l e )  P R n O M  C I l O B p e X n e H H b l M M  KJleT- 

KaMM H a 6 n l o n a e ~ c R  3 H a Y  MTeJlbHOe KOJlMYeCTBO 

H ~ ~ ~ P O H O B ,  COCTORHMe KOTOPblX 6 n ~ 3 ~ 0  K H O P M e  

[I] .  n p e n n o J l a r a e ~ c R ,  YTO T a K a H  M ~ ~ w P ~ ~ T ~ J ~ ~ H o c T ~  

0 6 y c n o ~ n e ~ a  p a 3 n ~ r ~ e ~  B @ Y H K U M O H ~ J I ~ H O M  CO- 

CTORHMM KJleTOK B MOMeHT o 6 n y ~ e ~ ~ ~ .  K p o ~ e  
B O ~ ~ ~ G C T B M I  C O ~ C T B ~ H H O  PaAMaUMM, H ~ O ~ X O ~ M M O  

YYMTblBaTb W B03MOXHOCTb O n O C p e n O B a H H b l X ,  BTO- 

PMYHblX ~ @ @ ~ K T o B ,  H a n P M M e P  BJIMRHMe HaPYUleHMR 

K ~ O B O O ~ ~ ~ ~ ~ H M H  H a  COCTORHMe H ~ G P O H O B ,  YTO 

M O X e T  IlPMBOnMTb K pa3BMTMKl MUleMMM, cnoc06- 
HOG Bb13BaTb r M 6 e n b  H ~ G P O H O B .  

Mo3r 3MMOCnRqMX 6onee a n a n T M p O B a H  K I 'M-  

n o T e p M M M ,  r M n e p K a n H M M ,  r M n o K c M w  M rwnornme- 
MMM no CpaBHeHMlO C rOMeOTePMHblMM XMBOTHbl- 

MM [2]. y CYCJIMKOB B COCTORHMM rny60~0fi  CflRYKM 

n p M  CHMXeHMH T e M n e p a T y p b l  T e J l a  IlOYTM A 0  0°C 
H a  @OH(? 3 H a Y M T e n b H O r O  CHMXeHMR n o ~ p e 6 n e H ~ R  

KHCJlOPOAa M m I O K 0 3 b l  CHMXaeTCR CKOPOCTb Me- 

T a 6 0 n M 3 M a ,  B YaCTHOCTM, 3MaYMTenbHO TOPM03MT- 

CR M ~ T ~ ~ o J I M ~ M  HYKJleMHOBblX KMCnOT M ~ ~ J I K O B .  

P a ~ e e  6 b 1 n o  n O K a 3 a H 0 ,  YTO BblXMBaeMOCTb CYC- 

JlMKOB, 0 6 n y Y e H ~ b l x  B COCTORHMM OUeneHeHMR M 

3 a T e M  f l p 0 6 y X n e H H b l ~  OT CIlRYKM, C Y q e C T S e H H O  

BblUle ,  YeM Y XMBOTHblX, 0 6 n y Y e H ~ b l ~  B aKTMBHOM 

COCTORHMM [3]. 
B n e p M o n  o u e n e H e H m  6 0 n b u a ~  Y a c T b  K n e T o K  

M 0 3 r a  3MMOCllRLlJMX HZtXOAMTCR B COCTORHMM my- 
6 0 ~ 0 r o  TOPMOXeHMR, OAHaKO aKTMBHOCTb MX 6b1- 
CTPO BOCCTaHaBnMBaeTCR B I lpOUeCCe B b l X O n a  M3 

CnaYKM. T ~ K M M  06pa30~,  ~ 0 3 r  r ~ 6 e p H a ~ o p 0 ~  HB- 

JlReTCR YHMKanbHblM O ~ ~ ~ K T O M  AJlR M3YYeHMR pa- 
AMOPe3MCTeHTHblX C B O ~ C T B  H ~ ~ ~ P O H O B  B p a 3 H b I X  

@ W ~ M O ~ O ~ M Y ~ C K M X  COCTORHMRX XMBOTHblX. U e n b  

n a H H 0 f i  p a 6 0 ~ b l  - M3yYeHMe 3aBMCMMOCTM M3Me- 

HeHMfi COCTORHMR 6 e n 0 ~ ~ M H ~ e 3 M p y l O ~ e f i  CMCTeMbl 

H ~ ~ ~ P O H O B  C ~ H C O M O T O P H O ~ ~  O ~ J - I ~ C T M  KOPbl  M TMn- 

I l O K a M n a  CYCJlMKOB, I l O n B e p r H y T b l X  A ~ ~ ~ C T B M W  MO- 

H M ~ M P Y I O L L ( ~ ~ ~  PaAMaUMM, OT @ M ~ M O J ~ O T M Y ~ C K O T O  

COCTOHHMR 3TMX XMBOTHblX B r e T e p 0 ~ e p M H b l f i  ne- 
PMO& BblRBJleHMe BJlMRHMR T M ~ ~ P H ~ U M M  H a  CnO- 

C O ~ H O C T ~  BOCCTaHOBneHMR CMCTeMbl CMHTe3a 6 e n ~ a  
H ~ ~ ~ P O H O B  nOCJle o 6 n y ~ e ~ ~ ~ .  



k(lflls, HaXOARulMXCR B pa3HblX @a3ax UMKna Oue- 
IleHeHWe-aKTMBHOCTb. CYC~MKOB OTnaBnMBanM ne- 
TOM B AKYTMW M COAepXanM B MHnMBMAYanbHblX 

KneTKaX B YCnOBWRX BMBIPMH. B ~ H M H W ~ ~  IlePHOA 
XMBOTHblX COaepXanM B ,lIepeBflHHblX 6 o ~ c a x  pas- 
MepOM 15 X 15 X 20 CM, pa3MeqeHHblX B XOnO- 
nwnb~ofi s ~ y ~ o n p ~ r n y w a m q e f i  KaMepe c TeMne- 
pa~ypofi cpew 1-3°C. C n n r ~ a  cycnw KOB npo-re- 
KaeT B BHAe IlOCneAOBaTenbHOCTH UHKnOB, ~ ~ Y T O B ,  

IlpepblBaeM bIX OTHOCMTenbHO KpaTKOBpeMeHH blMH 

~ P O ~ Y X A ~ H W I I M H ;  )lJIHTenbHOCTb ~ I Y T O B  - OT He- 
CKOnbKUX AHefi B HaYaJle Ce3OHa CflRYKH A0 D Y X -  
Tpex Henenb B nocneAymqeM. B noAcTwnKy r ~ e s a  
6blnw BMOHTHPOBaHbl TePMOAaTqMKM, YTO n03BO- 

nHn0 CneAMTb 38 COCTOIlHMeM XMBOTHbIX (T~MH€!- 

paTypa B r ~ e 3 ~ e  BO sperm cnnsKw cocTasnnna 
2-3"C, nOnHHMaHCb A0 12-1 4°C npM npo6yx~e- 
HHM). A e ~ a n ~ ~ a u ~ t o  CycnMKoB M 3a6op MaTepnana 
ocyqecTsnRnw: 1) B Haqane 6 a y ~ a  cnrrwn npn 
TeMnepaType Tena 3°C; 2) B cepenwe 6 a y ~ a  (4°C); 

3) npM BblXOAe M3 CnRqKW npM AOCTMXeHHM 34°C; 
4) B COCTORHWM HOPMOTePMMM (36°C); 5) npM 
IlpOBOuMpOBaHHOM np06yX~eHMM B CepenMHe 6ay- 
Ta cnRqKu npu nepeHoce XWBOTHLIX B Tennoe 
noMeqeHHe, ~ e p e 3  2-2,5 q nocne Haqana npo6y- 
XAeHMR TeMnepaTypa CYCnMKOB AOCTMTaeT 34°C 
npw K O M H ~ T H O ~ ~  TeMnepaType c p e ~ b ~ .  

Coc~orr~ne cycnnKoB HenocpeameHHo nepea 
~ e ~ a n w ~ a u u e f i  oueHnsanM no TeMnepaType Tena 
M racToTe cepaue6we~wfi. TeMnepa~ypy u 3 ~ e p n n ~  

PeKTaJlbHO AaTYMKOM 3neKTPOTePMOMeTpa (C TOY- 

HOCTbH) 0,2"C), nOMeU@eMblM B O ~ O A O Y H Y H )  KMUI- 

~y Ha my6w~y 6 CM. B p e ~ n  n 3 ~ e p e ~ n f i  H e  npe- 
BblUIanO 1 MMH. 

~ ~ C U B O T H ~ I ~  U 06nyqe~ue. B OnblTaX MCnOnb- 

3 o ~ a n ~  XMBOTHLIX o6oero nona ~accofi 500-650 r. 
Oc-rpoe o 6 n y ~ e ~ ~ e  npoBonunu c noMoqbto MC- 

TOYHMKa ~-06ny'leHM~ (60C~)  C MOUHOCTbH) A03bl 

2,O ~ P / M H H  B TeqeHWe 6 M M H  - Bcero 12 rp, B 

KOMHaTe 5 X 5 X 5 M, ~ K P ~ H C ~ P O B ~ H H O ~ ~  MeTPOBblM 

CnOeM 6 e ~ 0 ~ a .  SOKC~I C XMBOTHblMH B 3BYKOllPW- 

lTIyUIaIO~efi YnaKOBKe C M ~ K C M M ~ ~ ~ H O ~ ~  OCTOPOX- 

HOCTbH) M3BneKaJlMCb M3 X O ~ O . L ~ M ~ ~ H O ~ ~  KaMepbl M 
p a s ~ e ~ a n ~ c b  B ~ o ~ ~ e f i ~ e p e ,  B KOTOPOM npows- 
Bonwnocb 0 6 n y q e ~ ~ e .  B cnyyae 0 6 n y q e ~ u ~  cnn- 
UMX XMBOTHblX H ~ O ~ X O A C ~ M O  YYHTblBaTb, YTO CaMa 
no ce6e IlpOuenypa 06nyre~wrr MOXeT OKa3aTbCR 

n p 0 6 ~ ~ ~ ~ 1 0 1 4 k i ~  @~KTOPOM )lJIR XHBOTHbIX. A O ~ Y  
12 Tp wcnonbso~an~,  p y ~ o ~ o ~ c ~ ~ y r r c b  cnenymqw- 
MW C O O ~ ~ ~ X ~ H H I I M H :  1) npM 3~0fi A03e ~a6nrona- 
eTCR cTa6MnbHoe BblXMBaHMe r n 6 e p ~ ~ p y m q w x  U 

WCTM HOPMOTePMHbIX CYCnMKOB [3]; 2) COrnaCHO 
pa60~aM MIHMHO# [I] 06nyqe~we XkiBOTHblX A0 

15 r p  H e  Bbl3blBaeT IlepBMqHblX AeCTPYKTMBHblX 

M3~eHeHWfi B ueHTpaJlbH0fi H ~ P B H O ~ ~  CMCTeMe. 

I lposene~o TPM cepclw 3KcnepuMeHToB. B nep- 
~ o f i  CepMM CyCJlMKOB, 06nyYeHHblx B COCTORHMH 

HOPMOTePMHU (36"C), HCCneAOBanM CnyCTR 2 YaCa, 
1, 4 M 10 CYTOK nocne 0 6 n y s e ~ ~ n .  Bo B T O ~ O G  
cepwcl X M B O T H ~ I X ,  06ny'leHHblx B COCTOIlHMM Oue- 

neHeHHn (4"C), Hccnenosanw cnycm 2 Itaca, 1 M 

4 CYTOK rlocne 06nyqe~wrr. B Tpe~befi CepMM Onbl- 

TOB MccneAoBanM CycnWKoB, 0 6 n y ~ e ~ ~ b l x  B Haqane 
6 a y ~ a  cnrrrKw (3"C), B CepenMHe 6 a y ~ a  (4°C) M 

IlpM BblXOAe M3 CnR'IKM npM n0CTMXeHMM 34"C, Ye- 
pe3 1 CYTKU nocne 06nyse~w~.  

COCTORHH~ KOMnOHeHTOB ~ ~ ~ O K C W H T ~ ~ W P Y I O -  

Uefi CMCTeMbl H ~ ~ ~ P O H O B  MCCneAOBanM C nOMOqbt0 

@ n y ~ p e ~ u e H ~ H ~ f i  M ~ ~ ~ K T P o H H o ~ ~  MHKPOCKOllMM, 

MR rero yracTKn ~ 0 3 r a  ( r u n n o ~ a ~ n  M ceHcoMo- 
TOPHaR 0 6 n a ~ ~ b  K O P ~ I )  @ M K C W P O B ~ J ~ W :  &ilR MMK- 
pocneKTpanbHoro a ~ a n m a  - B XWAKOCTM K a p ~ y a  
C n0CneAyH)qMMM O ~ ~ ~ B O X M B ~ H M ~ M  M 3anMBK0fi 
B n a p a @ ~ ~ ;  A ~ R  ynbTpacTpyKTypHoro a ~ a n m a  - 
B 2.5% pacTBope rny-rapanbnerMna, npwroTosneH- 
HOM Ha 0,l M KaKOAMnaTHOM ~ Y @ ~ P H O M  PaCTBOPe 
(pH 7.2 - 7,4) c nocnenyioulMMM n o c ~ @ w ~ c a u ~ e f i  
B 1% PaCTBOpe lreTblpeXOKMCM OCMMR Ha TOM Xe 

6y@epe, o ~ ~ ~ B o X M B ~ H M ~ M  M 3aKJlH)lreHMeM B 3nOK- 
CMAHYH) CMOny. 

l I a p a @ ~ ~ o s b ~ e  cpem ( T O ~ ~ M H O ~ ~  6 MKM) nocne 
n e n a p a @ ~ ~ ~ p o s a ~ ~ n  oKpaluMsanMcb anyopec- 
UeHTHbIM KpaCMTeneM aKpMAMH0BblM OpaHXeBblM 
no MeTOAMKe, O ~ M C ~ H H O ~ ~  paHee [4]. M O H O M ~ P ~ I  
aKPMnHHOBOr0 OpaHXeBOTO o6pa3yro~ KOMnneKCbl 

C DYHHTeBblMM YqaCTKaMM PHK, KOTOPble @ny0- 
PeCuMpyIOT B o 6 n a c ~ ~  530 HM,  a HaXO.4Rl4MeCR B 

PaCTBOpe AMMepbl aKpMnMHOBOr0 OpaHXeBOrO CBR- 
3blBaH)TCH C OnHOTRXeBblMM YYaCTKaMM PHK M 

@nyopecunpym~ B o 6 n a c ~ ~  640 HM.  M ~ M ~ ~ ~ H M S I  
IlpOBOAHnMCb Ha M M K P O C ~ ~ K T ~ O @ ~ Y O P M M ~ T ~ ~  
AM@-2, OnMCaHHOM paHee [5,6]. 

Ann a ~ a n ~ 3 a  COCTORHWR u ~ ~ o n n a 3 ~ b 1  ~efipo- 
HOB MCIlOnb30BanOCb OTHOUIeHMe M H T ~ H C H B H O C T ~ ~ ~  
~ p a c ~ o f i  n sene~ofi $nyopecue~u~w K, = 
(1640)/(1530). P a ~ e e  6blno n o ~ a 3 a ~ 0 ,  YTO K O ~ @ @ M -  

UMeHT K,oTpaxae~ COCTORHMe pPHK B p ~ 6 o c o ~ a x  
M KoppenHpyeT c noneii P M ~ O C O M ,  accouMnpoBaH- 
HblX B ~ O J ~ M ~ M ~ O C O M ~ I ,  OT o6mero KOnMYeCTBa 
P H ~ O C O M ,  qTO n03BOnHeT OueHMTb MHTeHCMBHOCTb 

~ ~ ~ K O B O ~ O  C H H T ~ ~ ~  [4]. Ann Kaworo cnyqan MC- 
CneAOBanll OT 300 A0 700 KJleTOK. AOCTOB~PHOCT~ 
pa3nMYMfi CpenHMX 3HaWHMfi OueHUBaJlaCb no 2- 
KPMTePWW C T ~ I O A ~ H T ~ .  

,&lR 3neKTpOHHO-MMKpOCKOnUYeCKMX MCCneAO- 
BaHMfi YnbTpaTOHKMe Cpe3bl OKpaUIMBaJlM YpaHWn- 
aueTaTOM H UMTpaTOM CBMHua no C T ~ H A ~ ~ T H O ~ ~  
MeTomwe. l l p ~ ~ o e  npn60p~oe ysenwqeHMe onpe- 
AenanH no pennme peweTKu (2160 n w ~ ~ i i  Ha 1 
MM). AHan~3Mp0BaJla~b M O ~ @ O ~ O ~ U R  TaKMX KOM- 

EWO@ki3kiKA TOM 51 ~blll .2 2006 



- 
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PHC. 1. ~ M C T O ~ ~ ~ M M ~  3Ha.leHnh O T H O C H T ~ ~ ~ H O ~  Be- PHC. 2. rnCT0rpaM~a 3HalreHnfi O T H O C M T ~ ~ ~ H O ~  Be- 
n n q n ~ b l  KaOnb'TIKCIKOHT B HeApoHaX noneR CAI t i  CA3 nnrnt~bl  KaOnblTIKaKOHT B ~e l l rpo~ax  nonellr CAI  n CA3 
r n n n o ~ a ~ n a  H 5-ro cnon c e ~ c o ~ o ~ o p ~ o i i  ~opt.1 HOP- r l t n n o ~ a ~ n a  H 5-ro cnon c e ~ c o ~ o ~ o p ~ o i i  K O P ~ I  CYC- 
MOTepMHblX CYCJlllKOB lrepe3 2 q - (I); 1, 4 H 10 JlliKOB B COCTORHIIII CnR'1Kti (4OC) - (I) ii Llepe3 I W 
CYTOK - (2, 3, 4 COOTB~TCTB~HHO) nocne 06nyre1111n 4 CYTOK - (2 H 3 COOTB~TCTB~HHO) nocne 06nyret1~n 
fl030ii 12 r p  (MOUIHOCT~ ll03bl 2.0 rp/MliH). n030,'r 12 r p .  

nOHeHTOB KJleTKM K a K  RAPblUIKO, 3HAOnna3MaTM- 

Yec~kifi PeTMKynyM (3nP), annapaT T O ~ ~ A X M  
(AT), n o n ~ p ~ 6 0 c o ~ b l .  ~ O A C Y ~ T  P M ~ O C O M  K a K  CBO- 

~ O A H ~ I X ,  TBK M aCCOuMMPOBaHHblX B n o n ~ p ~ 6 o -  
COMbl OCY~eCTBnRnM Ha M M K P O @ O T O T ~ ~ @ M R X  Ha 
C T ~ H A ~ ~ T H O ~ ~  nnOqaAM uMTOnJla3Mbl H ~ ~ ~ P O H O B  

npu KoHeqHoM ysenwieHMI.1 225000~. IIponopuwto 
aKTMBHblX M HeaKTMBHblX P M ~ O C O M  B I IOJ IMPM~O-  

COMaX BblRBnRnM K a K  IlpOueHT TeX M n M  ApyrMX 
P M ~ O C O M  OTHOCMTenbHO 06uer0 YMCJla P M ~ O C O M ,  

~ a 6 J l W ~ a e ~ b l x  B A ~ H H O ~ ~  0 6 n a c ~ u  uMTOIlJla3Mbl [4]. 

M ~ M ~ H ~ H M ~  MHTeHCMBHOCTM ~ ~ J I K O B O T O  CMHTe- 

3a B ~ e f i p o ~ a x  rMnnoKaMna ( n o n ~  CAI M CA3) 
M C ~ H C O M O T O P H O ~ ~  30Hbl KOPbl CYCnMKOB B COCTOR- 

HMRX HOPMOTePMMM M C n R Y K M  OWeHMBanM no M3- 

MeHeHMlO BenMYMHbl Ka Yepe3 2 YaCa, H a  BTOPble 

M YeTBepTble CYTKM IlOCJle o 6 n y ~ e ~ ~ ~ .  
y ~ O A ~ C T B Y W ~ H X  XkiBOTHblX o 6 n y ~ e ~ ~ e  Bbl- 

3bIBanO CHMXeHMe 3HaYeHMR Ka BO BCeX MCCne- 

AyeMblX CTpyKTypaX ( ~ M c .  1 )  yXe Yepe3 2 Y ,  AOC- 

TMraR M M H M M Y M a  K YeTblpeM CYTKaM.  C O ~ ~ ~ C H O  
A a H H b l M  YnbTPaCTPYKTYPHOrO aHanM3a B UMTO- 

nna3Me ~ a 6 n W ~ a n M ~ b :  AMCCOukiaUMR n o n ~ p ~ 6 0 c o ~  

(YTO OTpaXaeT CHMXeHMe 3HaYeHMSI K,), nOTep5l 

L(en0CTHOCTM M H ~ ~ Y X ~ H M ~  3nP M AT, COnpOBO- 

XAalOqeeC5l OCblnaHMeM P M ~ O C O M  C M ~ M ~ P ~ H  
3nP. B RApblUIKe, OCYqeCTBnRlOqeM CMHTe3 

pPHK, ~ a 6 n l O ~ a J l a ~ b  CerperauuR ero KOMnOHeH- 

TOB ( @ ~ 6 p ~ n n ~ p ~ b l t i  UeHTP, @M6pMnnRp~blfi M 

qa~yJ lRp~bl f i  K O M ~ O H ~ H T ~ I ) ,  YKa3blBaW~aR Ha 
CHMXeHMe er0 aKTMBHOCTI.1, TOrAa K a K  B aKTMBHOM 

COCTORHMM 3TM KOMnOHeHTbl nepenneTeHb1 [7,8]. 

 TOT pe3yJlbTaT COrJlaCyeTCR C A a H H  blMM PRAa 
BBTOPOB, IlOKa3aBUIMMM, YTO 0 6 n y r e ~ ~ e  Bbl3blBaeT 

TaKMe HapyUIeHMR B OPTaHM3auMM XPOMaTMHa ~ e f i -  
POHOB rOnOBHOr0 M03ra, KOTOPble 3aTparMBalOT 

B OCHOBHOM TpaHCKPMIluMOHHO aKTMBHble YYaCTKM 

reHa [9,10]. 

K AeCRTblM CYTKaM 3HaYeHMe Ka M YJlbTPa- 
CTpyKTypa KOMnOHeHTOB 6 e n 0 ~ ~ ~ ~ ~ e 3 ~ p y l O ~ e f i  

CMCTeMbl MCCneAyeMblX H ~ ~ ~ P O H O B  BOCCTaHaBJlMBa- 

JlMCb, n p ~ 6 n ~ ~ a ~ c b  K KOHTPOJlbHOMY YPOBHW. 
Haki~e~bUIMe M3MeHeHMR nOCnf2 A ~ ~ ~ C T B U H  o6ny~e -  
HWR BblRBneHbl B H ~ ~ ~ P O H ~ X  n0nR CA3 rMnn0KaM- 

na, YTO MOXeT YKa3blBaTb Ha MX 6onee BblpaXeH- 

HYW paAMOpe3MCTeHTHOCTb no CpaBHeHMlO C H ~ G -  
POHaMM IlOnR CAI H KOPbI. 

Ha PMC. 2 npMBeAeHbl pe3yJlbTaTbl OnblTOB CO 
c n R q M M M  cycnMKaMM. qepes CYTKM nocne o6ny- 
Y e H M R  Y CYCIIMKOE), nPOAOnXaW~MXCR HaXOAMTbCR 
B COCTORHMM OuelleHeHMR, BeJlMYHHa Ka COXpaHR- 

naCb HMXe 3~aYe~Mfi 3TOr0 K O ~ @ @ M ~ M ~ H T ~  &JlR 

H ~ ~ ~ P O H O B  ~e06nyYe~Hblx CnRUMX XMBOTHblX, HaM- 
60nbwee CHMXeHMe 3TOr0 3HaYeHHR OTMeYeHO B 

~ e f i p o ~ a x  rMnnoKaMna. T ~ n n o ~ a ~ n ,  KoHTponM- 
pytoqwfi npoTeKaHMe cnmKw [ I  1-1 31, B oTnMwe 
OT K O P ~ I  CoxpameT o n p e ~ e n e ~ ~ b ~ t i ,  XOTR M no- 
~ M X e ~ ~ b l f i  YPOBeHb ~ M O ~ ~ ~ K T ~ M Y ~ C K O #  aKTMBHO- 

CTM Aaxe B COCTORHMW rny60~oro  oueneHeHm, 
Y e M ,  no-BMAMMOMY, M ~ ~ ' ~ R C H R ~ T C R  MeHbUlaR pa- 
AM03aqMqeHHOCTb H ~ ~ ~ P O H O B  rMnnOKaMna no 
CpaBHeHMW C K O P O ~ ~ .  
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PHC. 3. Y J I ~ T ~ ~ C T ~ ~ K T ) ' ~ ~  IIApblUIKa (a, 6 )  cl UnTOnna3Mbl (B) H ~ ~ ~ ~ O H O B  rlinnOKaMna CyCnnKOB, BblXOnHlIlnX H 3  CllWlKn 
(a) n Haxonnlunxcn B CocTonHnn CnmKii qepe3 4 ~ H R  nocne 06nyqeH~n (6). 0 6 0 3 ~ a q e ~ n n :  An - nnpo, @U - 
@~6pnnnnpHblfi UeHTp, @K - @n6pnnnnp~blfi KOMnOHeHT, r K  - v a ~ y n n p ~ b l f i  KOMnOHCHT; 3 f l P  - ~ H L Z O ~ J ~ ~ ~ M ~ T H ' I C X K L ~ ~ ~  

pernKynyM, n - nonnpn6oco~b1, At- - annapaT ronbnxn. 

3Ha'IeHMIIM Ka Y IKTWBHbIX XMBOTHbIX Yepe3 10 
n ~ e f i  nocne 06nyre~wn. 

K ~ K  nOKa3an yJTbTpa~Tp~K~~pHblfi aHaJlM3 

(PMC. 3), no cBoeMy COCTORHMH) u u ~ o n n a 3 ~ a  ~e f i -  
POHOB C n S I q M X  06nyYeHHbl~ CYCJlMKOB CXOXa C 

uMT0nna3~0fi KneTOK H ~ O ~ J ~ Y Y ~ H H ~ I X  nPOCblnaI0- 
~ M X C R  X M B O T H ~ I X  M x a p a ~ ~ e p ~ 3 y e ~ c n  BoccTaHoB- 

neHHeM uenocTHocTw 3 l lP  M AT, HanMrweM no- 
n w p ~ 6 0 c o ~ ;  OnHaKO COCTORHHe HAPblUleK B 3THX 

cnyranx p e s ~ o  pasnwrae~cn. Y cnnqero o6nyre~- 
Horo cycnnKa c ~ e ~ n e p a ~ y p o f i  Tena oKono 4OC 
IIAPblUlKO OCTaeTCH HeaKTMBHblM, K a K  B 6 a y ~ e  
cnnrKu, n n n  Hero xapaKTepHa cerperauwn KoMno- 
HeHTOB, He3HaYWTenbHO ~blpaXeHHblfi rpaHynHp- 
Hblfi KOMnOHeHT M 6onb~10fi @16pMnn~pHblfi 

UeHTp; y npOCHyBUlerOCR XMBOTHOTO II~PblUlKO 

npM06pe~aeT aKTMBHyH) HYKneOnOHeMHYH) CTpYK- 

Typy. 0 6 b 1 q ~ 0  npM BblXOne M3 OlJenetieHMR B 

HefipoHaX CYCnMKOB MMeeT MeCTO aKTMBauMII KOM- 

nOHeHTOB CMCTeMbl CMHTe3a 6 e n ~ a  K a K  B UMTO- 

nJla3Me, TaK H B HnpblUIKe. BOSMOXHO, CWHTe3 

pPHK B 6onbwefi cTeneHM, seM C M H T ~ S  6 e n ~ a ,  
nOmepXeH ~ ~ ~ ~ C T B U K )  H O H M ~ M P Y K ) ~ ~ ~ ~  PanMauHU 
naXe B H ~ ~ ~ P O H ~ X  CYCnMKOB, 06n)'~eHHbl~ B Oue- 

l leHeHHU.  

T~KMM 06pa30~ ,  nOnyqeHHble AaHHble AaWT 

OCHOBaHMH IlOnaraTb, 'IT0 ~ ~ ~ O K C M H T ~ ~ M P Y K ) ~ ~ ~ ~  
CMCTeMa H ~ ~ ~ P O H O B  rMnnOKaMna M KOPbl CYCnHKOB 

6onee YIlSBMMa mli O ~ ~ Y Y ~ H M R  B COCTOIlHMM HOP- 
MOTePMMM; IlpOueCCbl BOCCTaHOBneHMR HAYT B 

 TOM cnyrae s ~ a r ~ ~ e n b ~ e e  MeweHtiee, Y e M  y cnli- 

UMX XMBOTHblX. B 3TOM Cnyltae, BePOSITHO, 0flH0fi 

M3 nPMYMH 3HaYWTenbHblX Ilo~peX~eHMfi H ~ ~ ~ P O H O B  

CYCIIMKOB, 06nyqeHHbl~ npcl HOPMOTePMMM, SIBJlR- 

eTCH ~aK0fi B T O P H C I H ~ I ~ ~   KT 0 6 n y ~ e ~ ~ n ,  K a K  
TMnOKCHH, K K O T O P O ~ ~  ananTMpOBaHb1 CnRUJMe CyC- 
n M K M ,  IlOCKOnbKy HeKOTOpble aBTOPbl CY MTalOT, 

'iTO MMeHHO OHa SIBJlReTCII IlpM'4MH0fi rw6enw Hefi- 
POHOB nocne O ~ ~ Y Y ~ H M I I  [ I  41. 

npouenypa o 6 n y r e ~ ~ n  M caMa no c e 6 e ~ o x e ~  
cblrpaTb ponb npo6yxnaloqero a a ~ ~ r o p a  
(PHC. 2,4). y CyCnMKOB, IlpOCHyBUIMXCH Yepe3 2 Y 

nocne 06nyre~wn, Ha6nH)nanMcb Tame x e  s ~ a r e -  
HMR Ka n n n  H ~ ~ ~ P O H O B  rwnnoKaMna, K a K  u y 
XHBOTHLIX repes 2 r nocne w c ~ y c c ~ ~ e ~ ~ o f i  npo- 
BOKauHH ~ ~ O ~ ~ X A ~ H H R ,  B OTJlMY Me OT H ~ ~ ~ P O H O B  

K O P ~ I ,  n n n  KOTOP~IX naxe B cnnrlce ~a6nlonae~cn 

~blco~clfi  YpOBeHb ~ ~ ~ O K C M H T ~ ~ M ~ ~ I O ~ ~ ~  HO H e  
6 ~ 0 3 n e ~ ~ p n ~ e c ~ o f i  aKTMBHOCTM [15]. YnbTpa- 

c ~ p y ~ ~ y p ~ b l f i  a ~ a n u 3  ~ a ~ x e  no~a3an aHanorMm 
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rOPJOH M ap. 

" C A I  CA3 Kopa 
06JlacTb ~ o 3 r a  

Pwc. 4. T n n o r p a ~ ~ a  s~aret~nf i  O T H O C H T ~ ~ ~ H O R  Be- 
nnrwlibl KaonbmIKaKoHT B t~ehpot~ax noneR CAI n CA3 
rnnnoKaMna n 5-ro cnon cet ico~o~op~io i i  KOPM CYC- 

ntiKoB, repes 2 r c tlarana shlxona n3 cnmwcu (34°C) 
(npo6yxuet1ne CnpOBOUlipOBallO nCpCHOCOM XMB0.T- 
IIMX B Tennoe no~ell~etlnc) - (I); 11epe3 2 r n I C ~ K H  

noc~re o6~lylrc~nn B cocronllliri cnnqvn no3oR 12 Tp, 
B ~ I ~ B ~ B I U ~ R  npo6yxnetrne (35°C) - (2 n 3 COOTB~T- 

CTBCHI~O). 

B COCTORHMM KOMnOHeHTOB 6eA0~~MH~e3~pyH)qefi 

CMCTeMbl, 3aKnH)YaIO~YtoCR B BOCCTaHOBneHMM 

CTPYKTYPbl aKTMBHOT0 RAPblUIKa, UenOCTHOCTM 

3nP,  AT M YBenHYeHMM KOnM'leCTBa nonwp~60- 
COM. O ~ H ~ K O  &llR H ~ ~ P O H O B  nOJlSI CA3 CneAyeT 
OTMeTMTb 6onee B ~ I C O K M ~ ~  POCT 3HaYeHMfi K, Yepe3 

1 M 4 CYTOK nocne o 6 n y r e ~ ~ ~  no cpaBHeHMto c 
HefipoHa~M n0nR CAI ( ~ M c .  2,4), YTO yKa3blBaeT 

Ha M X  6onbmyto YR3BMMOCTb K 0 6 n y ' l e ~ ~ t o ,  K a K  

M K APYrMM nOBPeXAatoqMM @ ~ K T O ~ ~ M  [16]. 

" CAI  CA3 Kopa 

PHC. 6. r n c r o r p a ~ ~ a  s ~ a r e ~ n i  o~~ocn.renbnofi Be- 
nnrnHbl KaOnb'TIKaKoHT B liehpo~ax nonefi CA 1 H CA3 
r.nnnoKaMna n 5-ro cnon c e t ~ c o ~ o ~ o p ~ o h  K O P ~ I  CYC- 

JIMKOB repes I C ~ T K I ~  nocne o6~1yre~nn nosoR 12 Tp 
B tiaqane - (I), ccpcnliHe 6ay.1.a cnnrltn - (2) n npn 
npo6yx11eliun - (3). Hpoueuypa o6nyre~nn eblseana 
npo6yx~s11ne c y c n l i ~ o ~  (35"C), tlaxo1Inuvixcn B Ha- 
rane n cepennlre 6ay~a cnnrltri (35°C). 

PHC. 5. PnCTorpaM~a 3Ha'4eHLiR O T H O C U T ~ ~ ~ H O ~ ~  Be- 
~ l l i r i i t ~ b ~  KaonbrrIKaKoHI B ~ehpo~ax  noncA CAI n CA3 
riinnoKaMna n 5-ro cnon ce~ico~io~optroR K O P ~ I  CYC~IIKOB 

npli BXOne B CnRLlKY (21°C) - (I), C O ~ ~ ~ B ~ H H O  B CnRqKe 
(4°C) - (2) Ii B KOHlE 6ayra CnR'IKU (21°C) - (.3) 

AnR BblRBJleHMR BnMRHMR MCXOAHOrO COCTOR- 

HMR H ~ ~ ~ P O H O B  Ha PaAMOPe3MCTeHTHble C B O ~ ~ C T B ~  

M X  ~ ~ ~ o K c M H T ~ ~ M P Y H ) ~ ~ ~ ~  CMCTeMbl CYCnMKM 6blnM 

IlOABepXeHbl 0 6 n y ~ e ~ ~ t o  B Pa3JlMYHblX @~3M0Jl0- 

TMYeCKMX COCTORHMRX: npM BXOAe B 6 a y ~  C n R Y K M ,  

C O ~ C T B ~ H H O  B C n R Y K e  M npM BbIXOAe M3 3TOTO 

C O C T O ~ H M ~ .  P a ~ e e  H a  ~ e f i p o ~ a x  rwnnoKaMna M 

KOPbl CYCJlMKOB H a M M  6blno nOKa3aHO (PMc. 5),  
YTO npM sxone B cocToRHcle oueneHeHm K, 3 ~ a -  

rMTenbHo CHMxaeTcR yxe npu TeMnepaType 18"C, 
AOCTMraeT M M H M M Y M a  B COCTORHMM my6o~ofi 
C n R Y K M  M ~ ~ I C T P O  nOBblUlaeTCR npM BblXOAe M3 

OUeneHeHMR, AOCTMTaR YPOBHR HOPMOTePMMM YXe 

npw 22°C [17]. 

CpaBHMTenbHble MCCneAOBaHMR IIPOBOAMJIM H a  

X M B O T H ~ I X  ~ e p e s  1 CYTKM nocne O ~ ~ Y Y ~ H M R .  Cyc- 
~ M K M ,  0 6 n y ~ e ~ ~ b 1 e  B Haqane M B cepeAMHe 6 a y ~ a  
C n R Y K M ,  JlPOCHYnMCb K 3TOMY MOMeHTY M MX TeM- 

nepaTypa noc-rwrna 34"C, TaKyIo x e  TeMnepaTypy 
MMenM M XMBOTHble, 06Jly'ie~Hble npM npo6yx~e- 
HMM. AnR H ~ ~ ~ P O H O B  CYCIIMKOB, 06nyYe~Hblx B H a -  

'lane 6 a y ~ a ,  ~ H ~ ~ ~ H M S I  K, AocTMranM w Aaxe npe- 
BOCXOAMnM ~ 0 ~ ~ ~ 0 J l b H b l f i  YPOBeHb, TOrAa K a K  MM- 

HMManbHble 3HaYeHMR K, Ha6Jto~anM y XMBOTHblX, 

O ~ ~ ~ Y ~ H H ~ I X  npM ~ ~ O ~ ~ X A ~ H M M ,  npwYeM HaM60nb- 
wee ctiMxeHwe OTMeYeHo B ~ e t i p o ~ a x  rwnnoKaMna, 
O C O ~ ~ H H O  B none CA3 ( p ~ c .  6). 

K ~ K  nOKa3an Y ~ ~ T P ~ C T P Y K T Y P H ~ I ~ ~  aHanM3, CO- 

CTORHMe KOMnOHeHTOB CMCTeMbl CMHTe3a 6 e n ~ a  
H ~ ~ ~ P O H O B  ~ ~ P O ~ Y ~ ~ M B I ~ I M X C R  CYCIIMKOB, 06nyYeH~bl~ 

B Haqane 6 a y ~ a ,  npaKTMYecKw H e  o-rnwqanocb OT 

~ O A P C T B Y K ~ ~ M X  XMBOTHblX; Y CYCJIMKOB, 0 6 n y ~ e ~ -  
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Pnc. 7. Y n b ~ p a c ~ p y ~ ~ y p a  u ~ ~ o n n a 3 ~ b 1  ~ e i i p o ~ o e  rnnnoKaiuna cycnmoe sepe3 I CYTKH nocne o6nyse~rin no3oii 
12 rp B Bpi1 npo6yxne~~ri .  0603~alletltin: 3nP - 3~~0n.~a3~aT~.lecKlifi  PeTMKYJIYM, A r  - annapaT ronbn~li ,  flP- 
~0nlipti60~0hfb1, Ha epe3~ax (a) ri (B) Tnmenble nonnpn6ocohib1, Ha ape3~an (6) ri (r) - 0 6 b 1 ~ ~ b l e  nonlip~60cohibl. 

HblX  B C e p e A M H e  6 a y ~ a ,  COCTORHMe KOM I l O H e H T O B  

6eno~cw~~e3npyroqefi  c u c T e M b 1  B ~ e f i p o ~ a x  M a n o  

O T J l M Y a n O C b  O T  MCKYCCTBeHHO I ~ P O ~ Y X A ~ H H ~ I X ,  a 
y 0 6 n y Y e H H b l ~  n p M  B b l X O n e  M 3  CnRYKM H a   OH^ 
BOCCTaHOBMBUlMXCR 3nP M A r  H a 6 n I O ~ a n M ~ b  TR-  

X e n b l e  ~ O ~ M ~ M ~ O C O M ~ ~ ,  C O C T a B n R B U l M e  O K O n O  50% 
OT o6qero K o n M Y e c m a  P M ~ O C O M  B uk i~onna3~e  
(PMC. 7). B U H T O l l J l a 3 M e  H ~ ~ ~ P O H O B  K O H T P O J l b H b l X  

X M B O T H b l X  0 6 b l Y ~ 0  K O n M Y e C T B O  P M ~ O C O M ,  a C C 0 -  

U H H P O B a H H b l X  B n 0 n ~ p u 6 0 ~ 0 ~ b l ,  C O C T a B J l R e T  9e- 
T b l p e - U l e C T b ,  T O r n a  K a K  B T R X e n b l X  3T0 K O n M Y e C T B O  

n O C T W T a e T  B O C b M M  M B b I U l e .  U M ~ H H O  H a n M Y M e  TR- 

X e n b l X  n o n ~ p ~ 6 0 c o ~  R B n R n O C b  n p M Y M ~ 0 f i  C H M X e -  

HMR ~ ~ ~ O K C W H T ~ ~ W P Y K ) ~ ~ ~ ~  aKTMBHOCTM H ~ ~ ~ P O H O B  

[4,18,19], n 0 C K O n b K y  OHM 0 6 p a 3 y ~ ) ~ c ~  n p M  6no- 
K M p o s a H w w  T p a H c n n u w i  n o n w n o n w n e n T n n H b 1 x  ue- 
neti H a  xanax  T p a H c n o K a u w u  M TepMMHa4Mi.I.  Pa- 
H e e  H a m i  6b1no O ~ H ~ P Y X ~ H O  a H a n o r M q H o e  co- 
c-romne n o n H c o M  B ~ e t i p o ~ a x  r M n n o K a M n a  K P ~ I C  

H a  cTanuu K o M n e H c a u w M  H a p y l u e H H b l x  c ~ ~ 3 e f i  no- 
cne n o ~ a n b ~ o f i  T p a B M b l  K O P ~ I  M r H n n o K a M n a  [19]. 
M ~ B ~ C T H O ,  Y T O  T H X e n b l e  ~ O ~ M P H ~ O C O M ~ I  T a K X e  

O ~ P ~ ~ Y I O T C R  n p M  f l e t i c ~ ~ M M  M H T W ~ H T O ~ ~  ~ ~ ~ K O B O T O  

C M H T ~ ~ ~  - u M K n o r e K c u M w n a .  K p o ~ e  Toro, B ~e f i -  
p O H a x  CYCJlMKOB, 0 6 J l ~ ~ e H H b l ~  npw n p o 6 y x n e ~ n ~ ,  
I l f lP b lU lKO o6na~ano R p K O  ~ b l p a X e H H 0 f i  T p a H C -  

K ~ U ~ ~ M O H H O ~ ~  aKTMBHOCTbK) ,  l l P O R B n R I O q Y K ) C R  B 

6 0 n b ~ J o M  o6*be~e, 3 a H M M a e M O M  r P a H Y n R P H b l M  

K O M n O H e H T O M .  X ~ P ~ K T ~ ~ H O ,  Y T O  A ~ G C T B M ~  UMK- 

n O r e K C l l M H A a  T a K X e  H H A Y u M P Y e T  a K T H B H O C T b  HA- 

P b l U l K a  &llR BOCCTaHOBJ leHMR 3 a n a C a  P W ~ O C O M  B 

qw~onnas~e  nocne C H m c e H u R  M X  nyna B pesynb- 

TaTe I l O R B n e H M R  T R X e n b l X  H e a K T H B H b l X  non~pn6o- 
COM [20]. 

T ~ K M M  06pa3oh1, n p M  B X O A e  B COCTORHMe C n R Y -  

KM o 6 n y ~ e ~ ~ e ,  B e P O R T H O ,  A ~ ~ C T B ~ ~ T  H a  C y C n M K a  

T O n b K O  K I K  @ ~ K T O P  n p 0 6 y X n e H M R .   TO I lpOMCXO-  

A M T  n O T O M y ,  Y T O  B X O A  B C n R Y K y  C O n P O B O X . 4 a e T C R  

B K n I O Y e H H e M  M O q H b l X  3 H n O T e H H b l X  M e X a H W 3 M O B ,  

B A e C R T K H  pa3 M H T w ~ M ~ ~ I O I ~ M X  I K T M B H O C T b  BCeX 

( P Y H K ~ M O H ~ ~ ~ H ~ I X  c u c T e M  o p r a ~ u m a  [2 1,22,23], 
oTrero nopor B o c n p n m m  nm60ro n o s p e x n e H M n  

CTaHOBMTCR O Y e H b  HM3KMM. H p M  B b l X O n e  CYCnMKOB 

M 3  CllSIYKM p e 3 K O  a K T H B U P Y K ) T C R  @ W ~ W O J ~ O T M Y ~ C K M ~  

M 0 6 M e H H b l e  npOL(eCCb1 O p r a H M 3 M a ,  B @a3e n O B b l -  

w e H H o r o  ~ e p ~ o r e ~ e s a  ~ H ~ Y H T ~ J I ~ H O  npesbruan 
Y p O B e H b  T a K O B b l X  Y ~ O A P C T B Y I O L ~ W X  X M B O T H b l X  

[15]. HPM T e M n e p a T y p e  Tena o K o n o  20°C ~ H ~ Y ~ H U R  

Ka, X a p a K T e p M 3 y I O U J e r O  ~ ~ J I O K C M H T ~ ~ M P Y I O ~ Y I O  

a K T M B H O C T b ,  A O C T M T I I O T  Y P O B H R  H O P M O T e P M M M .  

~ ~ I c T P o  B O C C T a H a B n H B a e T C R  C n e K T p  9 a C T O T  3 n e K -  

T p 0 3 ~ u e @ a n 0 r p a M M b l .  YXe n p M  17-20°C B K n a n  

8 - Y ~ C T O T ,  ~ a p a ~ ~ e p l l 3 y K ) ~ M W  y q b l 3 Y H O B  Y P O B e H b  

~ K T M B H O C T M  M 0 3 r a  [24], B C n e K T p  33r nOCTM.lraeT 

s ~ a ~ e ~ ~ i i  H o p M o T e p M m  M B xone ~ a n b ~ e f i w e r o  
pa30rpesa~n~ n p w M e p H o  B ma pasa n p e s b l w a e T  

3 T O T  Y P O B e H b ,  C H W X a R C b  K H O P M e  l l O C J l e  O K O H l r a -  

T e n b H O T O  n p o 6 y x ~ e ~ n ~  X H B O T H b l X .  Ha  OH^ Ta- 
~ o i i  I l ~ ~ b l U l e ~ ~ ~ f i  aKTMBHOCTM H e f i p 0 H b 1  C T I H O -  

BRTCR H a M 6 0 n e e  ' IYBCTBMTenbHblMW K A ~ ~ ~ C T B M K )  

n 0 B P e X n a K ) q M X  @~KTOPOB, B YaCTHOCTM, K nefi- 
CTBMK) 0 6 n y ~ e ~ w ~ ,  Y T O  M n P M B O A H T  K 3 H a Y M T e n b -  

HOMY n O n a B n e H H K )  ~ ~ ~ O K C U H T ~ ~ M P Y I O ~ ~ ~ ~ ~  I K T M B -  

HOCTH.  
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P a ~ e e  6blno n o ~ a s a ~ o ,  YTO n e i 2 c ~ ~ ~ e  nospe- 

XflatOqerO @ ~ K T O P ~  CHMXaeT ~ ~ J I o K c M H T ~ ~ M ~ ~ ~ O -  

UYtO aKTMBHOCTb H a  YPOBHe MHMUMaUMW M CO- 

npoBoXnaeTcR m c c o ~ u a ~ ~ e f i  ~ O ~ M ~ M ~ O C O M ,   TO 

RBnReTCR OAHMM M3 KOMnOHeHTOB 3aUJMTHOTO Me- 
XaHM3Ma [25]. O ~ H ~ K O  B Cnyqae 0 6 n y . l e ~ ~ ~  CyC- 

JIMKOB npM n p o 6 y x n e ~ ~ ~  w ~ r ~ 6 w p o ~ a ~ ~ e  6en~o-  
BOrO CMHTe3a OCYUeCTBAReTCR H a  YPOBHe 3nOHra- 

U M M  M TePMMHaUMII. BO~MOXHO,  K MOMeHTY 06- 
JlyqeHMR B KneTKaX C Il~~bll l leHH~fi  @ Y H K ~ H O H ~ ~ ~ -  

HOG aKTMBHOCTbI0 3aqM~Hblfi MeXaHM3M 3anYCKa- 

eTCR H a  YpOBHe 3JIOHraUMU. 

T ~ K M M  06pa30~ ,  COrnaCHO IlOnyYeHHblM AaH- 
H ~ I M ,  @ M ~ M O ~ O ~ W ~ ~ C K O ~  CocToRHMe C ~ C ~ M K O B ,  non- 
BePrHYTblX O ~ ~ Y ~ ~ H M H )  H a  pa3HblX @a3ax UMKna 
~ O ~ ~ C T B O B ~ H M ~ - C ~ R ~ K ~ ,  MrpaeT onpenenRtOqytO 
POnb B M3MeHeHMM COCTORHMR KOMnOHeHTOB 6e- 
J I o K c M H T ~ ~ M ~ ~ ~ O ~ ~ ~ ~  CMCTeMbl B H ~ ~ ~ P O H ~ X  TOnOB- 

HOrO M03rL3, I l P M Y e M  HaM60JlbWMfi PanM03aqMT- 
~ b ~ f i  3 @ @ e ~ ~  ~a6ntonanc~ B Haqane 6 a y ~ a  C ~ R ~ K M  
M, HanPOTMB, MaKCMManbHble HaPYWeHMR OTMeqe- 

H ~ I  npM n p o 6 y x n e ~ ~ ~ .  
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Influence of Ionizing Radiation on the Condition of the Protein- 
synthesizing System in Ground Squirrel Brain Neurons at Different 

Functional States 
R.Ya. Gordon, D.A. Ignatyev, E.V. Mel'nikova, V.V. Rogachevskii, I.A. Kraev, 

and S.S. Khutzian 
Institute of Cell Biophysics, Russian Acaden~y of Sciences, Pushchino, Moscow7 Region, 142290 Russia 

It was shown by fluorescent and electron microscopy that the physiological state of ground squirrels 
subjected to ionizing radiation at different phases of the torpor-normothermia cycle plays a 
determining role in the alteration of the conditions of the protein-synthesizing system in neurons 
of hippocampus fields CAI and CA3 and sensomotor area of the brain. In ground squirrels 
irradiated under normothermia, the neurons were less radioresistant and restored slower compared 
with torpor animal cells, the distinctions being most expressed in CAI field neurons. The effect 
of irradiation was minimum during the entrance into torpor and maximum during arousal. It was 
supposed that the inhibition of protein synthesis in the latter case occurred at the elongation stage 
when heavy polyribosomes were formed in neuron cytoplasm. 

Key words: hibernation, acute y-irracliation, neuron, protein-s~~ritliesiring system, heavy pol~~ril~osomes 
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