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An excess  of thyroid hormones  in the body increases  the initial concentrat ions of DNA, RNA, 
and protein inthe rabbit  l iver ,  but reduces  the increase  in these indices a f te r  par t ia l  hepa-  
tec tomy.  

Some investigations have shown that thyroid hormones  acce le ra te  regenera t ion  in the animal l iver  [3, 
7, 9], while others  [4, 6] have shown the opposite effect.  

The object of the presen t  investigation was to study the content of protein and nucleic acids in the l iver  
of rabbits  receiving var ious doses  of thyroid hormone af te r  par t ia l  hepateotomy. 

EXPERIMENTAL METHOD 

Experiments were carried out on male rabbits weighing 2-3 kg. Thyretoxicosis was produced by oral 
administration of thyroid in increasing doses [2]. On the 3rd, 6th, and 13th days of the experiment, under 
urethane (0.3 g/kg) anesthesia, 2 lobes of the liver (30% of its total weight) were reseeted. The content of 
DNA, RNA, and protein in the residual liver tissue was determined 22 h after partial hepatecomy. Nucleic 
acids and protein were extracted by the method of Schmidt and Thannhauser [I0]. The content of DNA and 
total RNA was determined with a type SF-4 spectrophotometer [I]. The protein content was determined by 
Lowry's method [81. 

EXPERIMENTAL RESULTS AND DISCUSSION 

By feeding the rabbits with thyroid in accordance with the above program, thyrotoxicesis of varied 
degrees of severity was produced. For instance, after 3 days of feeding the animal's weight showed no 
significant change, but on the 7th and 14th days the weight wasreduced on the average by 12 and 19%, re- 
spectively. The heart rate on the 4th, 7th, and 14th days was increased by I0, 30, and 48%, respectively. 
The concentration of protein-bound iodine in the serum rose on the average from 4.4 to I0 pg% or more. 

The results given in Table 1 show that the RNA content in the liver of animals receiving thyroid for 
3 days was virtually unchanged. By the 7th day this index was significantly increased (by 40%), and by the 
14th day the increase was greater still (by 55%). However, the increase in the RNA concentration during 
the first 7 days of the experiment was considerably greater than its increase in the next 7 days. 

In the control animals partial hepatectomy led to an increase in the RNA concentration in the liver. 
The degree of this increase in the animals receiving thyroid for 3 days was about the same as in the con- 
trol. By the 7th day of thyrotoxicosis the degree of increase in RNA concentration after partial heptatecomy 
was about half that in the control animals. The degree of this increase in the animals receiving thyroid 
for 13 days was smaller still (Table I). 
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TABLE 1. RNA C o n c e n t r a t i o n  in the L i ve r  (in m g / 1 0 0  g f r e s h  weight) 
in  In tac t  and P a r t i a l l y  Hepa t ec tomized  Rabbi t s  a f t e r  A d m i n i s t r a t i o n  of 
Thyro id  for  Va r ious  T i m e s  

Group 

Control 

Administration of thy- 
roid for 3 days 

Ditto for 6 days 

Ditto for 13 days 

Intact animals 
M+_rn PI 

381,25• -- 
n = 4  

402,37• <0, I 
n = 8  

534,00• 13,66 <0,001 
n = 5  

592,57• 12,74 <0,001 
n = 7  

P, 

<0,001 

<0,01 

Animals after 
partial hepa- P, 
tectomy 

510,86• 12,32 <0,001 
n =  7 

584,62• 10,23 <0,001 
n ~ 8  

596,60• 29,60 <0,1 
n = 5  

640,33-- + 10,41 <0,02 
n = 9  

Note.  He re  and in T a b l e s  2 and 3, Pl  is the  c r i t e r i o n  of s ign i f i cance  

of d i f f e r ences  be tween  the con t ro l  and e x p e r i m e n t a l  g roups  of a n i m a l s ;  
P2 the s a m e  be tween  the  two e x p e r i m e n t a l  g roups ;  P3 the  s a m e  b e -  
tween  g roups  of in tac t  and p a r t i a l l y  hepa t ec tomized  a n i m a l s ;  n is  the 
n u m b e r  of a n i m a l s .  

TABLE 2. DNA C o n c e n t r a t i o n  in  the  L i ve r  (in m g / 1 0 0  g f r e s h  weight) 
in  In tac t  and P a r t i a l l y  Hepa tec tomized  Rabbi t s  a f t e r  A d m i n i s t r a t i o n  of 
Thyro id  for  V a r i o u s  T i m e s  

Group 

Control 

Administration of 
thyroid for 3 days 

Ditto for 6 days 

Ditto for 13 days; 

Intact animals 

M.+m Pt 

119,05• -- 
n = 4  

122,25• >0,5 
n = 8  

183,20• 3,36 <0,001 
n = 5  

207,71• <0,001 
n = 7  

Pt 

<0,001 

<0,02 

Animals after partial 
hepatectomy 

M • Ps 

153,28• 16 <0.05 
n =  7 

157,87• 5,07 <0,001 
n ~ 8  

152,60• 12,02 <0,05 
n ~ 5  

189,22• 7,04 <0, I 
n = 9  

TABLE 3. P r o t e i n  C o n c e n t r a t i o n  in  the  L i v e r  (in g /100 g f r e s h  weight) 
of In tac t  and P a r t i a l l y  Hepa tec tomized  Rabbi t s  a f t e r  A d m i n i s t r a t i o n  of 
Thy ro id  fo r  V a r i o u s  T i m e s  

Group 

Control 

Administration of 
thyroid for 3 days 

Ditto for 6 days 

Ditto for 13 days 

Intact animals 
M~m P, 

10,63• 0,694 
n = 4  

I 1,48_+ 0,324 <0,5 
n ~ 8  

13,61---- 0,158 <0,01 
n ~ 5  

14,84• 0,23 <0,01 
n ~ 7  

P~ 

<0,001 

<0,01 

Animals after 
partial hepa- P, 
tectomy 

12,48-- 1,02 <0,2 
n = 7 >0,1 

12,52----- 0,469 <0,1 
n = 8 >0,05 

13,56• 
n = 5 >0,5 

14,82• 0,428 >0.5 
n= 9 

The changes  in  the DNA c o n c e n t r a t i o n  in the  l i ve r  we re  s i m i l a r  (Table  2). As the  c o n c e n t r a t i o n  of 
t hy ro id  h o r m o n e s  in  the  body i n c r e a s e d ,  the  i n i t i a l  DNA c o n c e n t r a t i o n  at f i r s t  r o s e  r ap id ly ,  but  subsequen t ly  
the r a t e  of i n c r e a s e  b e c a m e  s lower .  

P a r t i a l  hepa t ec tomy  led to an  i n c r e a s e  in  the DNA c o n c e n t r a t i o n  in  the c on t r o l  r a b b i t s  and in  the r a b -  
b i t s  r e c e i v i n g  thyro id  for  3 days ,  but  in  the l a t e r  s t ages  of t h y r o t o x i c o s i s  it led to a s l ight  d e c r e a s e  in  th i s  

index.  
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Prote in  concentrat ion in the l iver  also increased  with the p rogress ive  development of thyrotoxicosis  
(Table 3). However,  whereas  in the control  animals and the rabbits receiving thyroid for  3 days, this in- 
dex showed a tendency to inc rease  af ter  par t ia l  hepatectomy,  in the la te r  stages of thyrotoxicosis  this 
tendency disappeared.  

The effect of any fac tor  on metabolic p roces se s  is seen to best  advantage when the part ' icular me ta -  
bolic function is under s t r e s s .  This s t r e s s  with respec t  to protein synthesis  was represen ted  by r egene ra -  
tion of the l iver .  The t ime of investigation af ter  par t ia l  hepatectomy chosen in this case  (22 h) corresponds  
to the premitot ic  period of regenerat ion,  when changes in nucleic acid and protein biosynthesis  are  c lea r ly  
evident [5]. 

The resu l t s  showed that thyroid hormones  in cer ta in  concentrat ions exhibit an anabolic effect, by in-  
c reas ing  the initial  concentrat ions of nucleic acids and protein in the rabbit l iver .  This effect, however,  is 
ve ry  re la t ive ,  fo r  under conditions of s t r e s s  affecting biosynthetic p rocesses  (after par t ia l  hepatectomy),  
an excess  of thyroid hormones  inhibits these p roces ses .  The possibi l i ty thus is not ruled out that with a 
fu r ther  increase  in the concentrat ions of thyroid hormones  in the body the r e s t r i c t ion  of nucleic acid and 
prote in  synthesis  may also occur  even without par t ia l  hepatectomy.  

Clear ly  exper iments  using labeled p r e c u r s o r s  of nucleic acids and prote ins  are  n e c e s s a r y  for  the 
evaluation of the changes in biosynthetic p rocesses  in the animal l iver  a f te r  adminis t ra t ion of various doses 
of thyroid hormones .  The resul ts  of such investigations will be descr ibed  in la te r  papers .  
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