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At the height of development of the disease (14th-18th day) in rabbits with experimental thyrotoxieosls 
proteolysis  in the l iver is intensified (the nonprotein nitrogen/protein nitrogen ratio is increased), and the 
content of nitrogen-containing products of protein breakdow-a r i ses .  The urea-forming function of the l lver  
is undisturbed and the content of urea in the organ is increased. 

�9 Later  (28th-35th day) the coefficient of proteolysis in the l iver  r ises .  The content of nitrogen-con- 
taining products of protein breakdown and of urea in the organ increases still further,  and the urea-forming 
function of the l iver  is depressed. 

Liver  damage in thyrotoxieosis is associated with the entry of an excess of thyroid hormones into the 
l iver,  where carbohydrate oxidation is stimulated, the glycogen content is reduced, and protein breakdown 
is intensified. According to V. N. Galakhova [4], thyroxin not only stimulates carbohydrate oxidation but 
also inhibits glycogen synthesis in the l iver.  

As a result  of exhaustion of the glycogen rese rves  and the increased oxygen utilization of the I l ve r  
cells,  the sensitivity of the l iver to various hepatotropic poisons IS increased. As the disease develops fu r -  
thor, fatty infiltration occurs,  followed by severe degeneration, leading to disturbances of l iver function 
11, 10]. 

A numoer of workers [6, 8] consider that the decreases  in l iver  glycogen is one of the factors con- 
tributing to the disturbances of function and stimulation of protein breakdown in the l iver.  Some investi-  
gators have noted a disturbance of the protein,genie function of the liver (where albumin is mainly synthe- 
sized) during this period, resulting in changes in the serum albumin-globulin ratio [7, 9]. Although these 
disturbances of protein metabolism in thyrotoxicosis have been more fully studied and are f irmly estab-  
lished, some of the intermediate processes  of protein metabolism (dcamination of amino acids and urea 
synthesis) have received little study. The results  obtained are  conflicting, because the state of the nitrogen 
metabolism in the l iver has been judged from the blood nitrogen indices without making allowance for the 
degree of l iver  damage and the severi ty of the disease.  

In the present  investigation some indices of nitrogen metabolism in the l iver  have been compared 
with the severi ty of the course of thyrotexicosis.  

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

Experimental thyrotoxicosis was produced in male rabbits weighing 2.5~3.$ kgby oral administration,If 
thc tablets containing dry thyroid in increasing doses (from 0.4 to 1.2 g thyroid d.~ily). Group I included the 
animals after  14-18 days, when their body weight had fallen by 15-25% below its initial level. This sta~ewas 
conventionally described as moderately severe thyrotoxicosis.  Group 2 included rabbits af ter  28-35 days, 
when their body weight had fallen by more than 25%. This state was described aa a severe form of thy .  
rotoxieos is .  
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TABLE 1. Changes in Body Weight and in Some Indices of Ni t rogen 
Metabol i sm in the L iver  of Rabbits  Depending on Sever i ty  of T h y r o -  
toxicosis  (M,m} 

Experimental 

conditions 

Control ~oup 

Th)~:otox icosit 
(14th-ISth day) 

Th~otoxicosi* 
(2Sth-aSth day) 

I wt. of I 
IrabbiU I " 

"6 "~ r  

!I 

11 

8 

N o aprote in 
nitrogen 
CAn g ~  

2,9 

3,2 

3,0 

3,1 II,5• 

%6 15,4• 0,6 
P>O,OI 

2,1 15,9• 0,5 
P>O.OOI 

0,24• 

0,36 • 0.02 
P>O.O01 

0.39 • 0,02 
P>O.O01 

Principal components of 
nonprotein nitrogen 

u~ea [ amino- 
- acidni-  

m~~ n 
(in m g%~(ia mg 

i 
45,9• 4,4 !02,3• 

55,2___ 5,0 72,5• 4,7 
P>O,02 P<O,l 

46,7-'- 4,8 86,9__.6,6 
- -  P<O,OI 

residual nl-  
uogen (m g ~  

039• 

0.~9• 
P:>O.OI 

0.34• 
P>0,001 

To a s s e s s  the s tate  of me tabo l i sm in the l i ve r  of the expe r imen ta l  rabbi ts  the follmving indices we re  
used:  the coefficient  of p ro teo lys i s  calculated f rom the ra t io  nonprote in  n i t rogen/pro te in  n i t rogen in the 
l iver ,  the coefficient  of u rea  s)~nthesis calculated f rom the ra t io  between urea  n i t rogen and nonprotein n i -  
t rogen in the l iver .  The total and nonpro~ in  ni t rogen were  de te rmined  by the Kjeldahl method,  u r ea  ni t rogen 

by the phcnol-h)~)ochlorite reac t ion  [5], and c h a  gcs  in the total  amino acid content in l iver  t i s sue  by the 
method of Pope and Stevens [14]. 

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

As Table 1 shows, during development  of thyro to :dcos is  in rabb i t s  marked  changes  take place  in the i r  
metabol ic  p r o c e s s e s ,  accompanied  by a d e c r e a s e  in vceight of the exper imen ta l  an ima l s  and d is turbance  of 
ni t rogen metabo l i sm in the l iver .  During the development  of thyro toxicos i s  in the expe r imen ta l  rabbi t s  the 
nonprotein ni trogen content i nc reased  and the coefficient  of proteol.ysis in the l i ve r  rose  f rom 11.5 to 15.9%, 
indicating s t imulat ion of catabolic p r o c e s s e s  in the l i ve r .  

In the an ima l s  of group 2, with s e v e r e  thyro toxicos is ,  inhibition of u r ea  fo rma t ion  in the l i ve r  and a 
m o r e  marked  accumulat ion of amino  acids  and other  n i t rogen-conta in ing  products  of prote in  breakdowm in 
the l iver  t i s sue  were  observed .  

The resu l t s  of these expe r imen t s  shed some  light on the cont radic t ions  r ega rd ing  individual compo-  
nents  of ni trogen me tabo l i sm in thyro tox icos i s .  They show, for  ins tance,  that the inc reased  e l iminat ion  of 
ni t rogen with the ur ine  is due mainly  to inc reased  excre t ion  of u r ea  at  the beginning and at  the height of 
thyroto.,dcosis and to a re la t ive  d e c r e a s e  in i ts  excre t ion  when the ni t rogen balance is  negat ive and during 
the subsequent development  of the d i sease ,  when l i v e r  flmct!on, e spec ia l ly  u rea  syn thes i s ,  is r e s t r i c t e d  
[2, 3, 121. 

It may  thus be concluded f r o m  the r e su l t s  desc r ibed  above that  the u r e a - f o r m i n g  function of the l i v e r  
depends on the degree  of l iver  dam age  by thyroid ho rmones .  In s e v e r e  ca se s  of thyro toxicos is ,  in the 
�9 t.hyroto~dc lix~er," act ivi ty of the enzym e  s y s t e m s  respons ib le  for  u r ea  synthes is  i s  evidently d is turbed.  

So fa r  as changes in the content of amino -ac id  ni t rogen a r e  concerned,  they comple te ly  r e f l ec t  
changes  in the blood tecel  of amino -ac id  ni trogcn desc r ibed  in a p rev ious  paper .  These  r e su l t s  a l so  a g r e e  
with clinical observa t ions  indicating that the blood amino-ac id  concentra t ion is dependent on the seve r i ty  
of thyrotoxlcos ls  [ I I  I. 

Attention is  drawn to the fact  that  the p r o c e s s  of deamlnat ion of a m i n e a c i d s  in the l i ve r  evidently lags  
behind the intensified prote in  breakdowns, causing an i nc r ea se  in the content  of amino-ac id  ni t rogen in the 
l l~er  t i ssue.  F u r t h e r m o r e ,  a defini te re la t ionship  ex i s t s  between the i nc rea se  in amino ni t rogen in the l i ve r  
and the sever i ty  of thyrotoxicos is  in rabbi t s ,  de te rmined  by the m o r e  s eve re  l ive r  damage  by thyroid h o r -  
mones .  As many  w o r k e r s  have pointed out [2, 3], the deamAnation of amino acids  is  inhibited In this per iod.  
This  is p re sumab ly  connected with inhibition of oxidative deaminat ion  of amino acids  because  of the d is turbance  
of the c i rculat ion in the Ib~er. Fa i lu re  of the blood flow to keep pace  with the oxygen demand In the l ive r  in 



thyrotoxtcosls begins to manifest itself sigvdficantly, depending on the degree of liver damage by thyroid 
hormones [13]. 

The decrease in the blood urea and in its elimination in th~~ urine, associated with increased elimina- 
tion of nitrogen of amino acids and other nitrogen-cont~tirfing products are bad prognostic signs indicating 
severe liver damage in thyrotoxicosis, 
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