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Despi te  the widespread  use  of a r t i f ic ia l  hypothermia  in clinical  p rac t i ce  and intensive expe r imen ta l  r e -  
s e a r c h  into the changes a r i s ing  during its action in the internal  med ium of the body [3, 8], data in the l i t e r a -  
tu re  on the effect  of this fac tor  on reproduc t ive  function in homoiothermic  spec ies  is f r agmen ta ry  [2, 10]. 
The urgency of such r e s e a r c h  is explained not only by the specia l  p lace  occupied by reproduct ion  of a healthy 
progeny in the ex is tence  of a given biological  spec ies ,  but also by the fact  that  s table  t e m p e r a t u r e  homeos ta s i s  
is a dominant condition for  no rma l  ma tu ra t ion  of sex  cel ls  in male  m a m m a l s  [9, 11]. 

The  object  of this invest igat ion was to s tudy the fer t i l iz ing capaci ty  of ma le  albino ra t s  a t  different  t imes  
a f t e r  a s ingle exposure  to deep ar t i f ic ia l  hypothermia .  

E X P E R I M E N T A L  M E T H O D  

Expe r imen t s  were  ca r r i ed  out on 240 noninbred albino r a t s  of both sexes  weighing 250-370 g. Twenty male  r a t s  
were  cooled to a r e c t a l  t e m p e r a t u r e  of 20~ by keeping them in a bath with ice under in t raper i tonea l  hexo-  
barb i ta l  anes thes ia  (50 m g / k g  body weight, a f t e r  p remed ica t ion  with t r imepe r id ine  (0.5-1.0 ml  of  a 0.2% so lu -  
t ion).  The mean  durat ion of cooling was 40 rain, whereas  forced reheat ing with w a r m  a i r  to 34~ took 90-100 
rain.  All  the m a l e s  were  ma ted  with f emales  on the 7th, 14th, 30th-45th, and 60th-75th days of  the pos thypo-  
t he rmic  per iod.  At each of the above thnes  40 females  in the s tage of e s t r u s ,  demons t ra ted  by the vaginal 
s m e a r  method,  were  used.  Copulation took place between 6 and 9 ann .  and was ver i f ied  by the d i scovery  of 
s p e r m a t o z o a  in the vaginal s m e a r .  I f  p regnancy  was d i scovered ,  on the 20th day a f t e r  fer t i l iza t ion the p r e -  
and postixnplantation and to ta l  embryonic  m o r t a l i t y  was de termined,  and the te ra togenic  effect  was invest igated 
by m a c r o s c o p i c  examinat ion  of the embryos  [4]. The  e m b r y o s  also were  weighed. The control  group,  on which 
s i m i l a r  t e s t s  were  c a r r i e d  out, included 20 m a l e s  and 40 f ema les .  

E X P E R I M E N T A L  R E S U L T S  

In the contro l ,  p regnancy  was found in 30 of the 40 ma ted  females  (75%). The mean  number  of embryos  
on the 20th day was 8 • 0.6. The total  embryonic  mor t a l i t y  was 15.5 • 2.5%; 11.2 • 1.3% of the embryos  died 
before  implantat ion and 3.8 • 0.8% af te r  implantat ion,  in a g r e e m e n t  with mean  values for  r a t s  obtained by other  
worke r s  [5]. 

The following r e su l t s  (Table 1) were  obtained a f t e r  mat ing  between females  and m a l e s  exposed to hypo-  
t he rmia .  The number  of pregnant  f ema le s  fe r t i l i zed  by m a l e s  in the f i r s t  week of the pos thypothermic  per iod 
fell  to four (10%), it r ema ined  low until the middle  of the 2nd month a f te r  hypothermia  (eight f ema les ,  20%), 
and not until the 60th-75th day did it approach  the control  level ,  at 60%. Under these  c i r c u m s t a n c e s  the number  
of  e m b r y o s  p e r  pregnant  f emale  r em a i ned  vi r tual ly  unchanged. 

The total  embryonic  m o r t a l i t y  in f ema le s  fe r t i l i zed  by m a l e s  during the f i r s t  week of the pos thypothermic  
per iod ro se  to 50 • 3%, it r o s e  to 67.8 �9 2.6% by the middle  of the 2nd month, a f ter  which it showed a normal iz ing  
tendency and re tu rned  to 17 • 3.6% on the 75th day of the exper imen t .  Meanwhile the ra t io  between p r e -  and 
pos thnplanta t ion  m o r t a l i t y  showed a red i s t r ibu t ion  on account  of the m o r e  rapid  i nc rea se  in the la t t e r .  Weigh- 
ing and m a c r o s c o p i c  examinat ion  of  the embryos  revea led  no dec r ea se  tn weight o r  abnormal i t i e s  in ana tomi -  
cal  s t ruc tu re  and local izat ion of in ternal  o rgans  compa red  with the control  group.  
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TABLE 1. Fert i l i ty  of Male Rats at Various Times of the Posthypothermic Period (M �9 m) 

Index of fertility Control 
qth day 

No. of pregnant females among 40 experimental 
Mortality: 

Total embryonic 
Preimplant~tlon 
Postimplanration 

30 (75%) 

15,5~2,5 
11,2• 
3,8~0'8 

4 00%) 

50• 
17,2~1 
32,8+2 

Experiment 

14th day 30-45th 60-%th 
days days 

6 (15%) 8 (20%) 24 (60%) 

54+2 67,8!2,6 17-~3,6 
18,4• 10,3• 13,4~2 
35,6~1 ] 48,5~2,4 3,6~i 

Mean number of embryos per pregnant female 8• 7,8+_0,6 8,2• i 8 ,1•  7.8• 

Analysis of the results of this study of the ferti l i ty of male rats during the f irs t  2 months after  hypo- 
thermia thus showed that a single cooling to 20~ depresses the fertil i ty of the sex cells, as reflected in a 
sharp decline in the success of conception, and also leads to a decrease in viability of the embryos in the pre-  
implantation and, in particular,  in the postimplantation period, whereas hypothermia has virtually no t e ra -  
togenic effect. 

The causes of these disturbances are injury to the spermatogentc epithelium during the f irs t  weeks of 
the posthypothermic period and disintegration of the trophic function of the epididymis, described by the 
wri ters  previously [7]; in turn, these disturbances lead to slowing of maturation of spermatozoa and, in par-  
t icular,  to incomplete loss of their  cytoplasm, which res t r ic ts  their  mobility, reduces their  viability, and 
selectively prolongs energetically less efficient anaerobic metabolic pathways [1]. One result  of the last of 
the above-mentioned disturbances is accumulation of an excess of incompletely oxidized metabolic products 
and, in particular,  oI lactate in the ejaculated semen, thus greatly reducing the fertilizing power of the sex 
cells [61. 

The gonadotrophic effect of deep artificial hypothermia is thus realized at all levels of the male repro-  
ductive t ract  in rats ,  resulting in a marked and prolonged decrease in their  fertility. 
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