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The influence of adrenalectomy on the process of cholesterol formation in the l iver  has been studied incom- 
p le te ly ,  and the results obtained are confl ict ing.  Some authors [10,11] point out that  adrenalec tomy inhibits the 
synthesis of cholesterol and fatty acids, while others [13] report the s t imulat ion of cholesterol synthesis after adren-  
a lec tomy:  So far as the influence of i r radiat ion on the rate  of cholesterol synthesis in adrena lec tomized  animals  is 

concerned, the only data given in the l i terature  indicate  that  this operation does not prevent  the increased rate of 

synthesis of cholesterol brought about by i r radiat ion [6]. 

In previous investigations [3,4] we studied the role of hormonal factors in the reac t ion  of acce le ra t ion  of 
cholesterol synthesis in response to i rradiat ion.  The present study is a continuation of those undertaken previously 
and its purpose was to invest igate the influence of adrenalec tomy and irradiat ion on the incorporat ion of C14-acetate 

into cholesterol and fatty acids. 

M E T H O D  

The work was carried out on mongrel  albino ma le  rats weighing 130-160 g. The animals  were used in the ex-  
periments on the 7th-Sth day after b i la te ra l  adrenalectomy.  During the postoperative period they rece ived  0.85% 
sodium chloride solution by way of diet .  Whole-body i rradiat ion of the rats was provided by a type RUM-11 
apparatus in standard conditions (180 kV, 15 mA, filters 0.5 m m  Cu + 1.0 mm A1). The dose of i rradiat ion was 800 R. 

The animals  were subdivided into 4 groups: group 1) control rats, group 2) adrena lec tomized  rats, group 3) 
adrena lec tomized  and then i r radia ted  rats, group 4) i r radiated intact  rats. The animals of group 3 were divided 
into two subgroups: the rats of subgroup 3A continued to rece ive  physiological  saline after irradiat ion,  while the 

rats of subgroup 3B rece ived  water by way of diet  after irradiat ion.  

Twenty hours after i rradiat ion,  the animals of a l l  groups rece ived  a subcutaneous in jec t ion  of neutra l ized 
ace t ic  acid,  l abe led  in its carboxyl group, in a dose of 3(% 000 pulses / ra in / rag .  Four hours la ter  the animals were 
sacrif iced.  The method of extract ion of cholesterol and fatty acids from the l iver ,  and the determinat ion of their 

specific ac t iv i ty  were described ful ly in a previous paper [2]. 

R E S U L T S  

The data in Table  1 show that the cholesterol concentrat ion in al l  the groups of adrena lec tomized  animals 
was higher than its normal leve l .  The difference was s ta t is t ical ly  significant.  In the rats of group 2 the incorporation 
of C14-acetate into cholesterol fell  by 44% below the control leve l .  This change was s ta t i s t ica l ly  signif icant  (P< 0.02). 
Irradiation increased the incorporation of labe l  into cholesterol in the rats of subgroup 3A. In the rats of subgroup 
3B, no acce le ra t ion  of cholesterol synthesis over the control l eve l  was observed. Comparison of the animals  of this 
group with those of group 2 revealed a very slight acce le ra t ion  of synthesis (P<0.05). Irradiat ion of the in tac t  rats 
was accompanied ,  as a rule, by a marked acce le ra t ion  of cholesterol synthesis. 

696 



TABLE 1. Effect of Irradiat ion on Incorporation of C14-Acetate into Cholesterol  in 

Liver of Adrenalec tomized Rats 

Group No. of 
animals  

Cholesterol 

Concentra t ion( in  mgqo) 
Specif ic  ac t iv i ty  
( p u l s e s / m i n / m g )  

M++.m P M ~m P 

1st . . . . . . . . .  24 300+--13,4 -- 75+-7,4 -- 

2nd . . . . . .  �9 . . . 11 381+-9,8 <0,001 42+-8,5 <0 ,02  

3rd (subgroup A) 11 340+-10,6 <0 ,05  255-+57,8 <0 ,02  

3rd (subgroup.B) 15 348-t-10,1 <0 ,02  88-+17,8 < 0 , 5  

4th . . . . . . . . . .  17 293+_10,2 < 0 , 5  246-+33,5 <0,001 

TABLE 2. Specif ic  Act ivi ty  of Fatty Acids 
f rom Liver of Adrenalec tomized  Irradiated 
Rats 

Group 

1 s t .  - . 2,5+__0,23 I10• - 

2nd 2,4-t-0,130,5 8--+0,68 <0 ,05  

3rd(sub-  2 ,4+0  050,5 
groupA) _ , 15+1,93 <0,05  

3rd (sub- ~ 10 0,5 
group B) i2 ,2•  9+--1,11 0,5 

4th. �9 <0,01 

Fatty acids 

Con"centra- "Specific ac t iv i ty  

t ion( in  g%) (pu l ses /min /mg)  

M+_m [ P M+_m P 
I 

2,5+_0,151 - -  1 20-+-2,64 

The results in Table 2 show that in the adrenalec tomized  ani-  
mals the specific act ivi ty  of tile fatty acids was lower than in the 
Controls. Irradiation acce le ra ted  the synthesis of fatty acids in the 

animals  of subgroup 3A and group 4. These changes were s ta t is t ical ly  
significant.  The concentrat ion of fatty acids remained at the control 
level  after adrenalectomy and irradiat ion.  

The fall  in the rate of cholesterol synthesis after adrenalectomy 
could be due to several  factors. One of these is a decrease in the 
oxygen consumption [7,8] and depression of the act ivi ty  of the cyto-  
chrome system in the l iver  [12]. An inadequate  supply of oxygen to 
the tissues has an inhibitory ac t ion on cholesterol  synthesis, which 
requires molecular  oxygen in the final stages. Another factor may be 
the absence of adrenal cor t ical  hormones. It has been found that 
cortisone [5,9] and desoxycorticosterone [13] s t imulate  cholesterol 
synthesis. 

A marked acce le ra t ion  of the synthesis of cholesterol and fatty 
acids was observed in the rats of group 4, 24 h after irradiat ion.  At 
this t ime ,  according to results obtained in our iaboratory [1], the 
concentrat ion of cort icosterone in the blood flowing from the adrenals 
of i r radia ted rats is increased.  In experiments  on hypophysectomized 
animals  we showed [4] that cholesterol synthesis in these animals  is 
not aeceIera ted  in response to i r radiat ion.  In contrast to this ,adrenal-  
ec tomy has no appreciable  effect on the acce le ra t ion  of the synthesis 
of cholesterol and fatty acids in the l iver  after i rradiat ion.  
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All  a b b r e v i a t i o n s  of p e r i o d i c a l s  in the  a b o v e  b i b l i o g r a p h y  are  l e t t e r - b y - l e t t e r  t r a n s l i t e r -  

a t i o n s  of the  a b b r e v i a t i o n s  as  g iven  in the  o r i g i n a l  R u s s i a n  journal .  S o m e  o r  a l l  o f  t h i s  p e r i -  

o d i c a l  l i t e r a t u r e  m a y  w e l l  b e  a v a i l a b l e  in E n g l i s h  t r a n s l a t i o n .  A c o m p l e t e  l i s t  of  the cove r - t o -  

c o v e r  E n g l i s h  t r a n s l a t i o n s  a p p e a r s  at  the  b a c k  of t h i s  i s s u e .  
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