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The r e su l t s  of invest igat ion of some indices of lipid me tabo l i sm in exper imenta l  thyro toxicos is  a re  
desc r ibed .  Changes in mos t  of these  indices a r e  shown to be r e v e r s i b l e .  

An excess of thyroid hormones lowers the glycogen content of the liver and thus stimulates mobiliza- 
tion of fat from its depots and its subsequent deposition in the liver. This causes depression of the main 
hepatic functions and, in severe cases, fatty degeneration of the liver. 

The object of the present investigation was to study the dynamics of changes in some indices of lipid 
metabolism in the blood serum of animals during development of thyrotoxieosis and also in the recovery 
period, after discontinuing the action of the toxic agent. 

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

Exper imen t s  were  ca r r i ed  out on 250 male  r a t s  weighing 200-220 g, receiving the s ame  diet and kept 
under  identical  condit ions.  The an ima l s  were  divided into four groups:  1) control ,  2) r a t s  rece iv ing  thy-  
roid ex t r ac t  for 15 days ,  3) ra t s  r ece iv ing  thyroid ex t r ac t  for  30 days ,  and 4) r a t s  rece iv ing  thyroid  ex t r ac t  
for 30 days and invest igated one month a f t e r  the end of i t s  admin is t ra t ion .  Thyroid was given by  mouth,  
with an initial  dose of 0.2 g and a final dose of 0.7 g dai ly.  The deve lopment  of thyro toxicos i s  was a s s e s s e d  
f r o m  the c h a r a c t e r i s t i c  appearance  and behav io r  of the an ima l s ,  changes in the i r  body weight,  and the i r  
s e r u m  concentrat ion of prote in-bound iodine (PBI). 

The total  lipid content in the s e r u m  of the exper imen ta l  and control  an imals  was de te rmined  by 
S e a r s y ' s  method [61, the f l - l ipoprotein concentra t ion  by Ledvina ' s  t u rb id ime t r i c  method [4], phospholipids 
by  the method of Fiske  and Subbarow [3], ketone bodies  by the E n g f e l d - P i n k u s s e n  iodomet r ic  method as 
modified by Lei tes  and Odinov [21, and nones ter i f ied  fat ty acids  (NEFA) by Dole ' s  c o l o r i m e t r i c  method [5]. 

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

As Table  1 shows,  the s e r u m  lipid concent ra t ion  in an imals  with thyroto•  for 15 days (230.4=~ 
0.09 mg%) and 30 days (221.1+0.4 mg%) was sl ightly reduced below that in the control  an imals  (237.98+ 
0.35 mg%). The s e r u m  f l - l ipoprotein level  fell sha rp ly  during development  of thyro tox icos i s .  I ts  mean  
value in the control  an ima l s  was 79.61+0.73 mg%, fall ing to 45.06+0.72 rag% in an ima l s  with thyro toxico-  
s is  for  15 days and to 25.35• mg% in those with thyro toxicos i s  for  30 days .  

The s e r u m  phospholipid concentra t ion in an imals  rece iv ing  thyroid for  15 days (142.4+4.8 mg~) was 
not s ignif icant ly  d i f ferent  f rom that  in the controls  {141.9+0.85 mg~) ,  but in an ima l s  with thyro toxicos is  
for:30 days it was sha rp ly  reduced below the control  level ,  with a mean  value of 75.8*2.53 mg%. 

The s e r u m  NEFA concentra t ion  of the exper imen ta l  an imals  showed changes in the opposite di rect ion.  
The i r  concentra t ion  a f t e r  thyroid feeding for  15 days inc reased  f r o m  0.78~=0.05 (in the controls)  to 1.04+ 
0.12 m e q / m l ,  while in r a t s  with thyro toxicos i s  for 30 days the i nc r ea se  was m o r e  marked  s t i l l ,  to 1.35+ 
0.02 m e q / m l .  Final ly ,  m a rked  changes o c c u r r e d  in the blood concent ra t ion  of ketone bodies  in r a t s  r e -  
ceiving thyroid  for  30 days ,  r i s ing  f r o m  6.09+0.16 (controls) fo 18o78+1.26 rag%, although the concentra t ion 
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T A B L E  1. S e r u m  C o n c e n t r a t i o n s  of T o t a l  L i p i d s ,  f l - L i p o p r o t e i n s ,  
P h o s p h o l i p i d s ,  N E F A ,  and Ke tone  B o d i e s  in  E x p e r i m e n t a l  T h y r o -  

t o x i c o s i s  (M~m) 

Total Serum t~- Serum phos~ NEFA Ketone 
lipoproteins (inSerUmmg%) (in mg%) pholipids |](in meq/ml) bodies 

Group of animals lipids (m rag%) | (in rag%) 

Control (i) 

Thyrotoxicosis for 
15 days (2) 

Thyrotoxicosis for 
30 days (3) 

I 
237,97-+0,79 79,61-+2.1 I 141,9"+ 15,3 

n=14 n~18 I n=14 

230,4-+ 0,07 
n~ 15 

P<0,001 

221,4+ 1,2 
n=17 

P<0,00t 

45,06"+ 2,4 
n=17 

P<.O,O01 

25,35+ 1,8 
n=17 

P<O,O01 

142,4-+21,2 
n = 1 7  

P>0,5 

75,8--- 3,4 
n=20 

P<0,001 

0,784- 0,05 
n=26 

1,04"+0,12 
n=30 

P<O,02 

1,35"+0,1 
n=19 

P<0,001 

6,09"+ 0,32 
n=14 

7,52-+ 0,82 
n= 14 

P>0,1 

18,78--2,5 
n=12 

P<O,O01 

Recovery (4) 242,94_+ 1,1 
n:10 

P<0,01 

63,48-+ 2,6 
n = l l  

P<0,1 

128,77--+ 4,5 
n=9 

P>0,5 

0,96"+ 0.066 
n=9 

P<0,02 

5,19"+0,54 
n=7 

P=0,05 

of  ke tone  b o d i e s  a f t e r  a d m i n i s t r a t i o n  of t h y r o i d  for  15 days  (7 .52~0.28 rag%) d i f f e r e d  only  s l i g h t l y  f r o m  the 

c o n t r o l .  

S ince  the l i v e r  i s  the  p r i n c i p a l  s o u r c e  o f / 3 - 1 i p o p r o t e i n s  and p h o s p h o l i p i d s  of the  b lood  s e r u m ,  a d e -  
c r e a s e  in the s e r u m  c o n c e n t r a t i o n  of  t h e s e  compounds  is  ev idence  of d i s t u r b a n c e  e i t h e r  of t h e i r  f o r m a t i o n  
o r  of  t h e i r  e l i m i n a t i o n  f r o m  the  l i v e r .  Which  of  t h e s e  m e c h a n i s m s  i s  r e s p o n s i b l e  can  be  d i s c o v e r e d  b y  
d e t e r m i n i n g  t h e s e  c o m p o u n d s  in  the  l i v e r  t i s s u e .  In  the  c a s e  of  NEFA and ke tone  b o d i e s  in the  b lood ,  r e -  
s u l t s  of  t h e i r  i n v e s t i g a t i o n  showed  tha t  an e x c e s s  of  t h y r o i d  h o r m o n e s  s t i m u l a t e d  bo th  the  e l i m i n a t i o n  of 
fa t  f r o m  the t i s s u e  fa t  d e p o t s  and a l so  i ts  ox ida t ion  in the  l i v e r ~  

A s p e c i a l  s e r i e s  of i n v e s t i g a t i o n s  was  c a r r i e d  out  to d e t e r m i n e  the  s e r u m  c o n c e n t r a t i o n s  of t h e s e  
c o m p o u n d s  in  r a t s  30 days  a f t e r  the  end of a d m i n i s t r a t i o n  of  t h y r o i d  for  one month .  

The  r e s u l t s  of t h i s  s e r i e s  of  e x p e r i m e n t s  (Tab le  1) show tha t  a l l  t h e s e  i n d i c e s  have  r e t u r n e d  p a r t l y  
to  t h e i r  n o r m a l  l e v e l .  I t  c a n  thus  b e  c o n c l u d e d  tha t  the  c ha nge s  in l i p i d  m e t a b o l i s m  d u r i n g  e x p e r i m e n t a l  
t h y r o t o x i c o s i s  p r o d u c e d  in t h e s e  e x p e r i m e n t s  a r e  r e v e r s i b l e  in  c h a r a c t e r .  S i m i l a r  r e s u l t s  w e r e  ob ta ined  
in th is  l a b o r a t o r y  wi th  r e s p e c t  to p r o t e i n  m e t a b o l i s m  [1]. 
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