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Subcutaneous inject ion of carbaehoI  (0.01 rag/100 g body weight) r e t a r d s  the incorpora t ion  
of a c e t a t e - l - C  t~ into choles tero l  in the ra t  l i ve r .  Inject ion of adrenal in  (0ol rag/100 g 
body weight) had no s ignif icant  effect  on the r a t e  of choles terol  b iosyn thes i s .  

Bes ides  thei r  spec i f ic  ro le  in the t r a n s m i s s i o n  of nervous  impulses ,  acetylehol ine and adrenal in  have 
a d i rec t  effect  on me tabo l i sm,  espec ia l ly  l ipid m e t a b o l i s m .  

Acetylcholine s t imula tes  the phospholipid me tabo l i sm of the panc reas  and b ra in  [7-9]. In the p r e s -  
ence of e se r ine ,  i t  sha rp ly  inhibits renewal of phosphate in leci th in  and cephalin of l i ve r  s l ices  [1]. After  
inject ion of a t ropine ,  which blocks M-chol inerg ic  s y s t e m s ,  the intensi ty  of choles te ro l  renewal  in the blood 
and l i ve r  of guinea pigs is reduced  [2, 3]. Adrenal in  slows the incorpora t ion  of a c e t a t e - l - C  14 into t i s sue  
l ipids [10] i n c r e a s e s  the l ibera t ion  of f r ee  fat ty  acids into the medium [6] and inhibits incorpora t ion  of 
p a l m i t a t e - l - C  u into t r i g lyce r ide s  [11]o The author  has shown that  acetylchol ine in the p r e s e n c e  of e se r ine ,  
and a lso  carbachol ,  r e t a r d s  choles te ro l  b iosynthes is  f r o m  a c e t a t e - l - C  ~4 in ra t  l i ve r  s l i ce s .  This  inhibi tory 
effect  was  also given by noradrena l in ,  but adrenal in  produced no significant changes [4]. 

The object  of the p re sen t  invest igat ion was to study the effect  of carbachol  and adrenal in  on the ra te  
of choles te ro l  b iosynthes is  in r i v e .  

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

Exper imen t s  we re  c a r r i e d  out on ma le  r a t s  weighing 180-220 g, l ightly anes the t ized  with e ther ,  which 
r ece ived  inject ions of a c e t a t e - l - C  ~4 (35 PCi/100 g body weight) followed by carbachol  (0.1 rag/100 g) or  
adrenal in  (0.1 rag/100 g) in 0.1 ml physiological  sa l ine .  The ra t s  were  sac r i f i ed  30 and 60 rain a f t e r  i n -  
ject ion of a e e t a t e - l - C  ~4. The l i v e r  (400 nag) was washed  to r e m o v e  blood, and then homogenized with 3 ml 
physiological  sal ine in a Po t t e r  homogen ize r .  Lipids were  ex t r ac t ed  f r o m  the homogenate  by a mix tu re  of 
i sopropyl  alcohol and heptane (4:1) or  ch lo ro fo rm and methanol (2:1). The speci f ic  rad ioac t iv i ty  of the 
choles te ro l  was  de te rmined  by a modif icat ion of the method of Spe r ry  and Webb [4]~ In addition, 0.2 ml of 
l i v e r  homogenate  was analyzed for  incorpora t ion  of a e e t a t e - l - C  14 into the l i v e r  t i ssue ,  and the speci f ic  
rad ioac t iv i ty  of the t i ssue  was de te rmined .  The re la t ive  spec i f ic  rad ioac t iv i ty  of choles te ro l  was found 
f r o m  the ra t io  between the spec i f ic  r ad ioac t iv i t i e s  of cho les te ro l  and l i v e r .  

EXPERIMENTAL RESULTS 

In the expe r imen t s  of s e r i e s  I the effect  of carbachol  on the ra te  of incorpora t ion  of a e e t a t e - l - C  14 
into choles te ro l  in the r a t  l i ve r  was inves t iga ted .  Unlike acetylchol ine,  carbachol  is not quickly b roken  
down in the body, but at  the s a m e  t ime  it  p o s s e s s e s  a s i m i l a r  physiological  act ion.  The r e su l t s  in Table  1 
show that  30 rain a f te r  injection of a e e t a t e - l - C  u and carbachol  the spec i f ic  radioact iv i ty  of choles te ro l  
was  reduced  by 33.3% compared  with the control (P < 0.02). Incorpora t ion  of a c e t a t e - l - C  14 into the l i ve r  
t i s sue  was the s a m e  as in the control r a t s .  The re la t ive  spec i f ic  rad ioac t iv i ty  of choles te ro l  was reduced  
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TABLE 1. Rate  of  Cho les t e ro l  Biosynthes i~  in Rat  L i v e r  a f t e r  
In jec t ion  of Carbaehol  (M=~na) 

Group of 

animals 

Control 
(n = 7) 

Experimenta: 
(n=7) 
P 

qo difference 
from con- 
trol 

S~ of cho- 
lesterol 1SR of liver t RSR 

30 min after injection of 
acetate-l-C 14 

1 704+_ 102 28,8--+2,51 65,4-+6,54 789-+63 

1 137+_ 156 30,7+_2,77 37,4-+5,18 [ 482-+97 

<0,02 >0,05 <0,Ol  !<0,05 
--33,3 -- --42,7 [ --38,9 

I 
i 

l 

9R of choq I 
lesterol / SRof liver t RSR 

/ 

60 min after injection of 
acetate-l-C 14 

16,2_+ 1,54 47,4_+ 2,99 

16,0+_2,23 29,7++-4,72 

>0,05 < 0 , 0 [  
-- --37,6 

Note.  Here  and in Tab le  2 spec i f i c  r ad ioac t iv i t y  (SR) of cho l e s t e ro l  
is e x p r e s s e d  in p u l s e s / m i ~ / n a g  cho l e s t e ro l ;  SR of l i v e r  in p u l s e s /  
r a in / rag  f r e s h  l i ve r ;  r e l a t i ve  spec i f i c  r ad ioac t i v i t y  (RSR) = SR of 
c h o l e s t e r o l / S R  of l i v e r .  

T A B L E  2. 
In jec t ion  of Adrena l in  ( M ' m )  

SR~176 ]SRofliver I RSR 
Group of lestero [ , [ 
animals 30 rain after injection of 

�9 acetate-l-C ~4 
I 

1 Control 1 451+_136 I 29,7+3,43 54,6_+9,62 559+_68 
(n = '0 [ I 

Experimenta I 139-+98 21,3+_ 1,97 55,6-+-6,17 873+_ 144[ 
(n = 7) 
p >0,05 >0,05 >0,05 >0,05 I 

I 

Rate  of Cho les t e ro l  B iosyn thes i s  in Rat  L i v e r  a f t e r  

SR of cho- 
lesterol I SRofliver ] RSR 

60 rain after injection of 
acetate-I-C l~ 

17,4.+_ + 1,79 32,3+_5,22 

18,4+_ 1,96 51,4_ + 11,37 

>0,05 >0,05 

by  42.7% (P < 0o01). I n c o r p o r a t i o n  of a c e t a t e - l - C  u into cho le s t e ro l  60 nain a f t e r  in jec t ion  of  ca rbacho l  a l so  
was  r educed .  The d e c r e a s e  in spec i f i c  r ad ioac t iv i ty  of cho les t e ro l  was  38.9% (1 D < 0.05), and the d e c r e a s e  
in its r e l a t ive  spec i f i c  ac t iv i ty  was  37.6% (P < 0.01). J u s t  as  a f t e r  exposure  fo r  30 rain, i n c o r p o r a t i o n  of  
a c e t a t e - l - C  14 into l i v e r  t i s sue  showed no d i f fe rence  f r o m  the cont ro l  as  a r e s u l t  of  ca rbacho l  admin i s t r a t i on .  

The  r e s u l t s  o f  e x p e r i m e n t s  to  s tudy  the ef fec t  of ad rena l i n  a r e  g iven in Table  2.  No s t a t i s t i ca l ly  s i g -  
n i f ican t  d i f fe rence  in the spec i f i c  r ad ioac t i v i t y  of cho les t e ro l  c o m p a r e d  with the cont ro l  r a t s  was  found 
e i t he r  30 o r  60 min  a f t e r  in jec t ion of a c e t a t e - l - C  14. A s l ight  t endency  was  o b s e r v e d  fo r  the spec i f i c  r a d i o -  
ac t iv i ty  of the l i ve r  t i s sue  to fall  30 rain a f t e r  in ject ion of a c e t a t e - l - C  14 and adrena l in ,  and this l ed  to a 
t endency  fo r  the r e l a t i v e  spec i f i c  r ad ioac t iv i t y  of cho les t e ro l  to d e c r e a s e .  These  t endenc ies  evident ly  w e r e  
connec ted  with s lowing of the supply  of  l abe led  ace t a t e  f r o m  the blood to the l i ve r  ce l l s  b e c a u s e  of v a s o -  
cons t r i c t i on  o c c u r r i n g  i m m e d i a t e l y  a f t e r  the in jec t ion  of ad rena l in .  

In the s tudy of  cho l e s t e ro l  m e t a b o l i s m  it  is i m p o r t a n t  to examine  not  only the cho le s t e ro l  c o n c e n t r a -  
t ion  in the blood and t i s s u e s ,  but  a l so  the r a t e  of its b io syn thes i s  and l i be r a t i on  f r o m  the ce l l s .  It is c o n -  
s i d e r e d  that  the cho le s t e ro l  of  the l i v e r  and blood cons t i tu tes  a s ingle  c losed  me tabo l i c  s y s t e m ,  i .e . ,  all the 
c h o l e s t e r o l  of  the l i v e r  is me tabo l i zed  into c h o l e s t e r o l  of the blood,  and vice  v e r s a  [5]. A change in the ra te  
of  c h o l e s t e r o l  b io syn thes i s  in the l ive r  m u s t  t h e r e f o r e  e x e r t  a s ign i f ican t  ef fec t  on its concen t r a t i on  in the 
l i ve r  t i s sue  i t se l f  and in the b lood.  Media tors  o f  the ne rvous  s y s t e m ,  and e spec i a l l y  ace ty lcho l ine  and n o r -  
ad rena l in ,  can  evident ly  p lay  an  impor t an t  ro le  in this p r o c e s s .  The r e su l t s  now obtained supp lement  those  
of  e x p e r i m e n t s  in v i t ro  [4], and it c a n  be concluded f r o m  them that  ace ty lcho l ine  and c a r b a c h o l  exe r t  an 
inh ib i to ry  ac t ion  on the ra te  of  c h o l e s t e r o l  b io syn thes i s ,  w h e r e a s  ad rena l i n  has no m a r k e d  ac t ion  on this 

p r o c e s s .  
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