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Hypoxic hypo the rmia  in chronic  hypoxia  inhibits phospholipid me tabo l i sm  in the adrena l s  
but does not affect  the i r  me tabo l i sm  in the thyroid  and t e s t i c l e s .  Dis turbance  of hea t  e m i s -  
sion in chronic  hypoxic hypoxia  leads  to a sha rp  i nc r ea se  in the incorpora t ion  of r ad ioac -  
t ive label  (p32} into phospholipids of the endocrine o rgans .  

In te res t  in the act ion of the t e m p e r a t u r e  fac tor  on the an imal  o rgan i sm has  r i s en  sharp ly  in r ecen t  
y e a r s .  Optimal  t e m p e r a t u r e  conditions for  b iosynthes is  of protein,  s te ro ids  [14, 16], and l ipids  [17] in the 
t e s t i c l e s  have been de te rmined .  Di f fe rences  in the r a t e  of synthes is  of g lucocor t icoids  and m i n e r a l o e o r -  
t icoids  in the adrena l s  have been studied in hypo the rmia  and h y p e r t h e r m i a  [18]. Cons iderable  d i s tu rbances  
of the spermatogenic  function of the gonads have been found following the local  applicat ion of hea t  [19, 20]. 
P r e l i m i n a r y  cooling of an imals  and na tura l  hypoxic hypo the rmia  inc rease  the i r  r e s i s t a n c e  to oxygen de-  
f ic iency [1, 8, 9, 11, 21]. 

According to the l i t e ra tu re  [4, 5, 10], dep res s ion  of the intensi ty of phospholipid m e t a b o l i s m  of the 
r a t  b ra in  during t r ans ien t  hypoxia is  due, not to the hypoxia,  but to the hypo the rmia  which develops  under  
those conditions.  There  is  no informat ion about the role  of hypoxic hypo the rmia  in phospholipid me tabo-  
l i sm  of ce r t a in  endocr ine  organs  in chronic  hypoxia.  

The object  of this  invest igat ion was  to examine the ro le  of na tura l  hypo the rmia  in phospholipid m e t -  
abo l i sm of the thyroid  and adrenal  glands and t e s t i c l e s  of r a t s  in chronic  hypoxic hypoxia.  

E X P E R I M E N T A L  METHOD 

Experiments were carried out on 103 sexually mature male Wistar albino rats. The animals were 
divided into 3 groups: i) control (54 rats), 2) animals (34 rats) exposed to chronic hypoxic hypoxia, 3) 
animals (15 rats} exposed to the combined effect of chronic hypoxia and heat. The temperature was main- 
tained between 35 and 37~ in the pressure chamber throughout the experiment, thus completely preventing 
the onset of compensatory hypothermia. A state of chronic oxygen deficiency was produced in the pressure 
chamber [7], in which the animals were kept for 8-10 h daily for 3-4 weeks under an atmospheric pressure 
of 250 mm Hg. Before and after their stay in the pressure chamber, the rectal temperature of the animals 
was m e a s u r e d .  The r a t s  w e r e  ki l led by decapi tat ion a f te r  b r i e f  e ther  anes thes ia .  The thyroid  and adrenal  
glands and the t e s t i c l e s  were  r emoved ,  f r eed  f r o m  blood, weighed, and the i r  lipoid phosphorus  content was 
de te rmined .  Total  l ipids were  ex t rac ted  and pur i f ied by the method of Fotch et al.  [13]. 

Lipoid phosphorus  was  de te rmined  quanti tat ively by the method of Fiske and Subbarow [12], with r e -  
p lacement  of the eiconogen by a seo rb i c  acid [6]. The ra t e  of m e t a b o l i s m  of total  phospholipids was  judged 
f r o m  the specif ic  act ivi ty,  e x p r e s s e d  in pulses/ra in/rag phosphorus ,  de te rmined  in 21 ml  of washed total  
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TABLE 1. Effect  of Chronic Hypoxia and T e m p e r a t u r e  on Content 
and Metabol i sm of Phospholipids in Endocrine Organs  of Albino Rats  

Group of animals 

I (comrol) 

2 (chronic hypoxia) 

3 (chronic hypoxia 
and temperature) 

Thyra/d .]. 

~'~'~ ~X .~ 

10,8 2,45 4,62 
-----m [ 0,03 0,17 0,08 

] 0,21 I 0,21 I 0,68 
m j 9,o I 3,02 I 4,05 

[<0,05 <0,05 >0,05 
I 9,54 I 7,o 123,2 

• / 0,29 I 0,68 I 8,55 
P I<o,o51<o,o51<o,o5 

Adrenals Te~tlcIes 

15,1 3,78 3,35 [1,2 1,42 2,8 
0,54[ 0,25 I 0,63 ] 0,02 I 0,06I 0,36 

17,8 [ 4,25 [ 1,61 ] 0,E6 I 1,13 ] 5,6 
0,54 ] 0,40 I 0,26 I 0,0~ I 0,12 l 0.44 

>0,05|<0,05]<0,051< 0,c5I<0,051< 0,05 
19,0 | 6,32 I 8,75 I 0,94 } 1,80 [31,I 
1,02 | 0,83 [ 1,0 I 0,06 ] 0,17 4,95 

o51<o o5t<o o61<o o57o o5 <0,05 

Note. P L -  phospholipids,  S A -  specif ic  act ivi ty (pu l ses /min /mg 
p .  i03). 

l ipid ex t r ac t  in expe r imen t s  in v i t ro .  The isotope (p32) was  injected as  the sodium sal t  (Na2HPO4) in a dose 
of 2.5 #Ci pe r  sample  [7]. Pu l ses  w e r e  counted on a B-2 appara tus  with a type MST-17 counter .  

EXPERIMENTAL RESULTS AND DISCUSSION 

The results given in Table 1 show that chronic hypoxia leads to a decrease in weight of the thyroid 
glands and testicles and to an increase in weight of the adrenals. 

The to ta l  content of phosphat ides  in the thyroid  glands of the an ima l s  exposed to hypoxia  was  in- 
c r ea sed ,  in the t e s t i c l e s  it was  reduced,  and in the adrena l s  it was  unchanged. Incorpora t ion  of radioact ive  
label  into the phosphat ides  of the thyroid  gland was unchanged, in the adrena l s  it was  reduced,  and in the 
t e s t i c l e s  it was  apprec iab ly  inc reased .  

The r e sponse  of the endocrine organs  to the combined effect  of chronic  hypoxia and t e m p e r a t u r e  dif- 
f e red  f r o m  the i r  r e sponse  to hypoxia alone. Under these  conditions the weight of the thyroid glands and 
t e s t i c l e s  was  reduced,  but to a l e s s e r  degree  than in chronic  hypoxia.  The weight of the adrena ls  inc reased  
even more  than during hypoxia alone. The m a r k e d  inc rease  in weight of the adrena l s  during s imul taneous 
exposure  to hypoxia and the t e m p e r a t u r e  fac tor  may  be the r e su l t  of the cumulat ive effect  of hypoxia and 
h y p e r t h e r m i a ,  which a r e  both s t r e s s o r s  [7, 15, 21]. The concentrat ion of total phospholipids in the thyroid 
and adrenal  glands was  2 to 3 t i m e s  h igher  than in the control ,  and 1.5-2 t imes  h igher  than in the an imals  
exposed to hypoxia alone. The phospholipid content in the t e s t i c l e s  was  the s ame  as  in the control ,  but it 
was  h igher  than during exposure  to chronic  hypoxia  alone.  The intensi ty of incorpora t ion  of p32 into the 
phospholipids of the thyroid  gland and t e s t i c l e s  was  inc reased  compared  with the control  by 5 and 10 t imes,  
r e spec t ive ly ,  and com pared  with the an imals  exposed to chronic  hypoxia alone, by 5-6 t imes .  Metabol ism 
of the phosphate group of the adrenal  phospholipids was also increased ,  but  to a l e s s e r  degree  (2.5 t i m e s  
h igher  than in the control) .  

Analys is  of the re la t ionship  between the intensi ty of phosphatide me tabo l i sm  of the endocrine organs  
in chronic  hypoxia and the accompanying hypothermia  r evea l s  that hypoxic hypo the rmia  (At = 4.5~ has an 
inhibi tory act ion on phospholipid me tabo l i sm  in the adrena l s  only, and not in the thyroid  gland or t e s t i c l e s .  
In these  o rgans  the specif ic  act ivi ty was  e i ther  unchanged during chronic  hypoxia ( thyroid glanc~ or was  
h igher  than the control  va lues  ( tes t ic les) .  The inhibi tory action of na tura l  hypothermia ,  demons t ra ted  dur-  
ing acute hypoxia  in the case  of b ra in  t i s sue  [4, 5, 10], was  thus c h a r a c t e r i s t i c  during chronic  hypoxia  of the 
adrena l s  alone, and not of the thyroid  gland and t e s t i c l e s .  

The work  of Vlad imirov  et al.  [2, 3] has  shown that  hypo the rmia  inhibits b ra in  phospholipid metabo-  
l i sm,  while hype r the rmia ,  on the con t ra ry ,  i n c r e a s e s  the r a t e  of p32 incorpora t ion  into the b ra in  phospho- 
l ipids.  The marked  inc rease  in intensity of phosphatide me tabo l i sm  of the endocr ine  organs  obse rved  in 
the p re sen t  expe r imen t s  in an ima l s  kept in a state of hypoxia and under  conditions in which the i r  heat  
emi s s ion  was  dis turbed could be  at t r ibuted to the cessa t ion  of the action of hypothermia ,  a fac tor  l imit ing 
the unfavorable  effects  of hypoxia  on the enzyme s y s t e m s  of phosphatide me tabo l i sm.  
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However, the result  of this investigation, like those obtained by other workers  [4, 5, 10], cannot pro- 
vide an unambiguous interpretation of the effect of hypoxic hypothermia on metabolic changes affecting the 
phospholipids in various organs in hypoxic states. 
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