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Changes in absorp t ion  of I TM and in the b iosynthes is  of thyroid hormones  in the thyroid 
gland of ra t s  were  found during poisoning with the hepatotoxic alkaloid heliotr in.  The d i s -  
turbance  of thyroid function is connected to a definite degree  with the growth v f  patho- 
chemica l  changes in the l iver  during development  of the toxic c i r r h o s i s .  

Chemica l  and exper imen ta l  invest igat ions have shown dis turbances  of thyroid function in var ious  
f o r m s  of l iver  pathology [2, 3, 15, 16]. However ,  the resu l t s  a r e  confl ict ing and no consis tant  conclusions 
can be drawn f rom them. On the other  hand, les ions  of the l ive r  a r e  known to be  accompanied  by d i s t u r -  
bances  of t i s sue  me tabo l i sm  of thyroid hormones  and by an i nc rea se  in the i r  blood concentra t ion [5, 6, 12- 
14, 18]. 

This  paper  d e s c r i b e s  the r e su l t s  of an invest igat ion of thyroid function and hormone  fo rmat ion  in ra ts  
during the development  of c i r r h o s i s  of the l iver .  

3Y 
36' 

33 
3d 
2,z 
2.~ 
21 
" 
/s 
/2 
y -  
$ 
3 

1 
d C I g J  ~ , ~ $  L 

Fig. 1. Absorpt ion of I t3 tbythe  
thyroid gland of expe r imen ta l  
r a t s  during development  of 
hel iotr in  c i r r h o s i s  of the l iver .  
C) Control;  L) 2 months a f t e r  
last  injection of hel iotr in.  Ab-  
s e i s s a ,  number  of inject ions;  
ordinate,  absorpt ion  of I  TM, in %. 

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

Exper imen t s  were  c a r r i e d  out on 309 male  albino ra t s  weighing 
init ial ly 130-160 g and kept on the ord inary  l abora to ry  diet.  C i r rhos i s  
of the l iver  was induced in these  an imals  by the method descr ibed  p r e -  
viously [7]. 

To study the absorpt ion  of iodine by the thyroid gland and the 
b iosynthes is  of thyroid hormones  I TM was given in a dose of 0.05 ~ C i / g  
body weight. The iod ine-absorp t ion  capaci ty  and composi t ion  of the 
iodine-containing components  we re  invest igated by methods descr ibed  
previous ly  [6, 8]. 

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

Adminis t ra t ion  of the hepatotoxic poison hel iotr in  once or twice 
produced no marked  changes in thyroid function, but a f te r  the third and 
fourth injection of the alkaloid the degree  of absorpt ion  of I TM rose  
sha rp ly  (Fig. 1). A s i m i l a r  i nc rea se  in absorpt ion  of iodine by the thy-  
roid gland was obtained by other  worke r s  in l ive r  pathology [3, 16]. A 
pa r t i cu la r ly  noteworthy fact was that even a f t e r  the sixth injection of 
hel iotr in  the thyroid function of some animals  st i l l  r emained  high, 
whe reas  in mos t  of the exper imenta l  ra t s  the fixation of I TM showed a 
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Fig. 2. Autoradiographs af ter  e lec t rophores is :  a) Ii31-1abeled thyrox-  
ine; b) intact rat  - b u t a n o l  extract  of thyroid hydrolysate;  c) the same 
experimental  rat  after  receiving four injections of alkaloid; d) s tand-  
ard I TM 

Fig. 3. Autoradiographs after electrophoresis of butanol extract of 
thyroid hydrolysate of experimental rats before administration of al- 
kaloid (a), after 12 injections of alkaloid (b), and 2 months after the 
12th injection of heliotrin (c; cirrhosis of the liver present). 

TABLE 1. Composition of Iodine-Containing Components of the 
Thyroid Gland in Normal  and Experimental  Rats (M :~ m) 

Group of animals 

Iodine-containing components 

iodothyro- iodotyrosine 
nine (DIT + 
(T 4 + T 3) MIT) 

iodotyro-/" 
inorganic sine~..f 

/ - 

I Control (70) I 26,2• 1,73 63,1• 8,1• 2,41 
After 4th injection ofheliotrin (46) [ 38,4• 3,27 47,5• 2,38 10,2• 1,29 1,23 
After 12th injection ofheliotrin (40) P<0,OI P < 0 , 0 1  P<0,01 19,4• 3,43 58,2• 20,3• 1,25 3,0 

P<0,01 P < 0 , 0 1  P<0,01 
Two months after 12th injection ] 16,9• 1,96 68,1• 23,7• 4,1 

of heliotrin (58) P<0,01 P < 0 , 0 1  P<0,01 

Legend: T 4 thyroxine, T 3 tr i iodothyronine,  MIT monoiodotyrosine,  
DIT diiodotyrosine.  
Note: Number of animals shown in parentheses.  

marked re turn  to normal.  La ter  in the investigation the iodine-absorpt ion capacity of the gland 
t issue was reduced. 

When the rate of hormone synthesis in the thyroid gland was disturbed, changes took place in the con-  
centrat ions of individual iodine-containing components and in the ra t io  between the total iodotyrosines and 
total iodothyronines in the gland (Table 1; Fig. 2). 

Determination of the form of iodine in the thyroid t issue by e lec t rophores is  showed a marked in-  
c r ea se  in the thyroxine and tr i iodothyronine content in the animals after  the fourth injection of the alkaloid 
at the expense of a decrease  in the diiodotyrosine level. The concentra t ion of hormonal ly-act ive  compo-  
nents (T 3, T 4) in the thyroid gland of ra ts  receiving 10-12 injections of heliotrin,  on the other hand, was 
reduced (Figs. 2 and 3). 
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These resu l t s  indicate definite changes in the relat ive proport ion of individual iodine-containing c o m -  
ponents in the thyroid t i ssue  in heliotrin poisoning. Whereas ,  at the beginning of the toxic hepatitis a s h a r p  
increase  in the content of hormonal ly-act ive  components in the thyroid gland and a dec rease  in the concen-  
t rat ion of iodotyrosines were  found in the animals ,continued poisoning with hepatotoxic alkaloid and p r o g r e s -  
sion of the pathological p rocess  in the l iver led to a sharp decrease  in all indices of thyroid function. 

In some ra ts  with marked c i r rhos i s  of the l iver vir tual ly  no iodothyronines could be detected (Fig. 
3b, c). The principal  iodine-containing components in the gland were iodotyrosines and inorganic iodine. 

It can thus be concluded f rom the experimental  resul ts  that the rate of absorption of 1131 and of ho r -  
mone synthesis  in the thyroid gland is definitely dependent on the pathological state of the liver. Even 2 
months af ter  the last  injection of heliotrin, a deter iorat ion of thyroid function was observed.  This was 
evidently connected with the fact  that the development of pathochemical  changes in the l iver t issue was 
still observed even 2-4 months af ter  the end of heliotrin adminis t rat ion [1, 7, 10, 11]. There  is evidence 
in the l i tera ture  that in l iver  disease the rate of incorporat ion of labeled amino acids into thyroid t issue 
proteins is reduced [4]. There  is a noteworthy s imi lar i ty  between the resul ts  of investigations [3, 16] of 
1131 absorption in patients with l iver disease and the resul ts  of the present  experiments  in the initial stages 
of heliotrin poisoning in animals .  The increase  in I TM absorption in l iver pathology may be connected with 
general  toxic effects on the body and also with the increased  intensity of catabolism, in which thyroid ho r -  
mones part icipate direct ly.  The possibili ty of a direct  effect of the alkaloid on the thyroid gland itself l ike- 
wise cannot be ruled out. 

This hypothesis is justified if it is r emembered  that a single injection of a small  dose of the alkaloid 
(5 mg/100  g body weight) in the initial stage of this experiment produced no appreciable change in thyroid 
function, but subsequent injection of the alkaloid, as a resul t  of an increased concentrat ion of heliotrin in 
the blood and its accumulat ion in the organs,  especial ly the thyroid,  led to a disturbance of thyroid function. 
The subsequent decrease  in iodine-concentrat ing power and in the synthesis of hormonally active compo-  
nents in the thyroid gland of the experimental  animals may have been the resul t  of the action of the toxic 
agent, and also of the l iver lesion, with a disturbance of iodothyronine metabolism in the body. 

It can be concluded f rom these investigations that the disturbance of thyroid function in heliotrin 
toxicosis  (toxic c i r rhos is )  is connected to a definite degree with the sever i ty  of the pathochemical  and 
pathomorphological  changes in the l iver .  
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