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In the late s tages  of thyro toxicos is  in rabbi t s ,  incorpora t ion  of g l y c i n e - l - C  14 into prote ins  of the 
hematopoie t ic  o rgans  and blood is depressed .  

Data on pro te in  synthes is  in individual organs  in hype r thy ro id i sm are  highly cont radic tory ,  although 
according to some r e p o r t s  the way in which thyroid ho rmones  act depends on the dose of the hormone.  If 
la rge  doses  of hormone  a re  given, or  in an imals  with thyro toxicos is ,  incorporat ion of amino acids into p ro-  
teins is d e p r e s s e d  [3, 4]. Invest igat ions in the au thor ' s  l a b o r a t o r y  have shown that by the 14th day of 
thyroid feeding to rabbi t s  the intensi ty  of incorpora t ion  of methionine-S 35 and g l y c i n e - l - C  14 into total  p ro-  
tein of a myoca rd ia l  homogenate  f r o m  the left vent r ic le  is inc reased ,  but by the 28th day this index has  fa l -  
len [1, 2]. 

The object  of the p re sen t  invest igat ion was to study the in tensi ty  of synthesis  of prote ins  of the h e m a -  
topoietic organs  and blood as re f l ec ted  in the incorpora t ion  of g lyc ine - l -CI4  into total protein in vivo dur-  
ing the development  of thyro toxicos is  produced by thyroid adminis t ra t ion .  

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

Experiments were carried out on male chinchilla rabbits with a mean body weight of 3080 ~- 68.97 
g. Experimental thyrotoxicosis was produced by feeding the animals with tablets containing thyroid ex- 

tract in progressively increasing doses, resulting in loss of weight of 15-18% of the initial body weight by 
the 14th day and 25-30% by the 28th day [2]. The behavior and clinical state of the animal (increase in 
heart rate and respiration rate, diarrhea, tremor of the limbs) and the degree of loss of weight were used 
as criteria of the severity of thyrotoxicosis. The mean loss of weight in these experiments by the 7th day 
of thyrotoxieosis was 7.8 * 1.03%, on the 14th day 16.68 :~ 0.69%, and on the 28th day 29.53 ~= 1.22%. 

The incorporation of a labeled amino acid (glycine-l-C 14) was used as the index of intensity of pro- 

tein synthesis. 

Experiments were carried out on the 7th, 14th, and 28th days of thyrotoxieosis. Intact rabbits 
served as controls. Labeled amino acid was injected intravenously 6 h before sacrifice in a dose of 
I0,000 pulses/min/g. Blood was taken from the marginal vein of the rabbit's ear into heparinized centri- 
fuge tubes and placed on ice. Next, under ether anesthesia, the spleen was removed and the femora ampu- 
tated. The spleen was carefully washed with 0.14 M NaCl solution and dried with filter paper. The femur 
was sawn along its length and the bone marrow extracted. The spleen and bone marrow were then frozen. 
The blood was centrifuged at 3000 rpm for 20 rain, after which the plasma was carefully aspirated. Tar- 
gets were loaded with 0.i ml plasma and 0.i ml blood cells. Weighed samples of spleen and bone marrow 
tissue, each of 1 g, were obtained and homogenized with i0 ml 0.14 M NaCl solution; 0.I ml of the homog- 
enate was placed on the target. Protein from the plasma, blood cells, and spleen and marrow homogenates 
was precipitated with equal volumes of 20% TCA solution and then washed with i0 and 5% TCA solutions 
and treated with alcohol and ether. The precipitated protein was dried, ground to powder, and samples of 
i0 mg were placed on targets. Radioactivity on the targets was determined by means of the BFL-25 end- 
window counter on a "u apparatus. 
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T A B L E  1. I n c o r p o r a t i o n  of G l y c i n e - ! - C  14 (in %) into F r e s h  T i s s u e s  of 
H e m a t o p o i e t i c  O r g a n s  and Blood of R a b b i t s  wi th  T h y r o t o x i c o s i s  6 h 
a f t e r  A d m i n i s t r a t i o n  of I so tope  in a Dose  of 10,000 p u l s e s / m i n / g  

Tissues 
investigated 

Spleen 

Statistic- 
al index Control 

Time after thyroid feeding 

7 days 7 days 28 days 

M+m 
n 
P 

104,13-+ 5,69 
11 

99,05_+ 3,19 
10 

>0,2 

119• 5,02 
14 

>0,05 

103,08+-6,02 
12 

>0,5 

Bone marrow 

Plasma 

Blood cells 

M_+m 
n 
P 

104,5-+ 4,89 
10 

M ++.m 28,65_+_+4,01 
B 

M+m n P I 3'84--+ 0'272 6 

142-+ 6,42 
10 

<0,001 

22,53-+ 1,643 
7 

<0,2 

2,177_+0,115 
10 

<0,001 

142,39_+9,94 
10 

<0,0i 

55,01_+ 2,569 
10 

<0,001 

5,579+ 0,460 
10 

<0,01 

1 t3,27_+ 7,85 
12 

>0,5 

44,98-+ 2,35 
10 

<0,01 

4,725• 0,75 
11 

>0,2 

T A B L E  2. I n c o r p o r a t i o n  of G l y c i n e - l - C  t4 (in %) into P r o t e i n  of 
H e m a t o p o i e t i c  O r g a n s  and Blood of R a b b i t s  wi th  T h y r o t o x i e o s i s  6 h 
a f t e r  A d m i n i s t r a t i o n  of I so tope  in Dose  of 10,000 p u l s e s / m i n / g  

Tissues 
investigated 

Statistic- t 
al index | Control 

Time after thyroid feeding 

7 days 14 days ] 28 days 

i 
Spleen M-4-m 355 .4. 16,62 310,6_+ 18,02 313_+ 15,08 | 274+-- 13,2 

11 10 15 14 / >0,05 >0,05 <0,001 
t 

Bone marrow M_+ m 870- + 65,7 724--_ 33,3 789• 37,3 556-+ 29,9 
n 9 8 12 14 
p >0,05 <0,5 <0,001 

Plasma M_• m 484,5-+ 25,3 492_+ 45, I 447_+ 17,5 406_+ 23,6 
l0 10 I1 13 

>0,5 <0,5 <0,05 

Blood cells 25,61 _+ 3,76 
10 

<0,5 

24,99-+ 3,6 
10 

<0,5 

M •  
n 
P 

30,4----- 3,84 
7 

21,6_ + 1,99 
11 

> 0,05 

The p e r c e n t a g e  i n c o r p o r a t i o n  of l a b e l e d  amino  a c i d s  into the f r e s h  t i s s u e s  was  c a l c u l a t e d  as  the 
r a t i o  be tween  the  n u m b e r  of p u l s e s / m i n / g  we igh t  of the p a r t i c u l a r  t i s s u e  and the n u m b e r  of p u l s e s / m i n / g  
body  we igh t  a d m i n i s t e r e d .  

The p e r c e n t a g e  i n c o r p o r a t i o n  of g l y c i n e - l - C  14 into p r o t e i n s  of the t e s t  o r g a n s  was  a l so  c a l c u l a t e d  
as  the r a t i o  be tween  the n u m b e r  of p u l s e s / m i n / g  p r o t e i n  and the  n u m b e r  of p u l s e s / m i n / g  body  we igh t  a d -  
m i n i s t e r e d .  

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

The r e s u l t s  g iven  in Tab le  1 show tha t  in a n i m a l s  fed  wi th  t h y r o i d  e x t r a c t  the  i n c o r p o r a t i o n  of g l y -  
c ine  2 1 LCt4into f r e s h  s p l e e n  t i s s u e  was  v i r t u a l l y  unchanged .  

I n c o r p o r a t i o n  of g lyc ine  into bone m a r r o w  h o m o g e n a t e  was  i n c r e a s e d  by  the 7th day  of the e x p e r i -  
m e n t  ( from 104.5 • 4.89 to 142 • 6.42%; P < 0.001). On the 28th d a y  a d e c r e a s e  in i n c o r p o r a t i o n  was  ob -  
s e r v e d  and was  s i g n i f i c a n t  r e l a t i v e  to the  v a l u e s  on the 7th and 14th days  of the e x p e r i m e n t  (P < 0.02),  
bu t  not  r e l a t i v e  to the  c o n t r o l .  
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Incorporat ion of glycine into p lasma was unchanged on the 7th day of thyroid feeding, almost  doubled 
on the 14th day (P < 0.001), and began to fall on the 28th day (compared with the level on the 14th day of 
thyrotoxicosis)  but did not reach  the values in the control  animals.  

Incorporat ion of g lyc ine - l -C  ~4 into the blood cells was less on the 7th day of thyroid feeding than in 
the control  animals (P < 0.001), g rea te r  on the 14th day (P < 0.01), and on the 28th day it had s tar ted to 
fall again, but did not reach  the level of its incorporation in the intact rabbits .  

It can be concluded f rom these resu l t s  that incorporation of g lyc ine - t -C  ~4 into f resh bone m a r r o w  
tissue, plasma, and blood cells is increased by the 14th day of thyrotoxicosis. On the 28th day the incorp- 
oration of glycine-l-C 14 into these tissues starts to fall. 

Results showing incorporation of label into protein are given in Table 2. It is clear that neither on 
the 7th, nor on the 14th day of thyroid administration was an increase observed in the incorporation of 
glyeine-l-C 14 into proteins of the hematopoietie organs and blood. On the 28th day of thyroid feeding a 
sharp decrease was observed in the incorporation of amino acid into protein of the spleen (P < 0.0011 bone 
marrow (P < 0.001), and plasma (P < 0.05) compared with the control. The late stages of thyrotoxicosis 
resulting from thyroid administration are thus accompanied by a decrease in the rate of synthesis of pro- 
tein of the hematopoietie organs and plasma protein. 

lo 
2. 
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