
E F F E C T  OF I O D I N E  C O M P O U N D S  ON A C T I V I T Y  

O F  C E R T A I N  C H I C K E N  L I V E R  E N Z Y M E S  

R.  R. R a c h e v ,  A. M. K r y s h k o v a ,  
A.  M. A n g e l o v ,  K. I .  E r m e n k o v ,  
T s .  I v a n o v ,  a n d  D. D i m i t r o v  

UDC 612.351.11.014.46 : 546.15 

Activity of g lucose-6-phospha te  and glutamate  dehydrogenases  and of alanine and a spa r t a t e  
a m i n o t r a n s f e r a s e s  in the chicken l iver  was significantly lowered a f te r  thyroidectomy.  A 
single injection of thyroxine or IC1 into thyro idec tomized  animals  inc reased  g lucose -6 -phos -  
pahte dehydrogenase activity;  act ivi ty of the NAD- and NADP-dependent i soc i t ra te  dehydro-  
genases  showed no apprec iable  change. Under the influence of thyroxine the concentra t ion of 
soluble prote ins  in the l iver  also was increased.  It is postulated that thyroid hormones  p a r -  
t ic ipate  in the regulat ion of act ivi ty of the enzymes  invest igated,  while iodine ions induce a 
thyroxine- l ike  effect  in this regulation.  

Of all the many hormones  fo rmed  in the human and animal  body thyroid  hormones  have the b roades t  
s p e c t r u m  of action. They control  the act ivi ty of many enzymes  concerned in the reac t ions  of prote in ,  c a r -  
bohydrate ,  and lipid metabol i sm.  The suggest ion has been made that  at the subcel lu lar  level  thyroid  ho r -  
mones  a re  deiodized with the fo rmat ion  of f ree  iodine rad ica l s  (I + and I-) [3], which a re  respons ib le  for  
ce r t a in  effects  of the hormone at the molecu la r  level  [1, 5-7]. 

This paper  desc r ibes  the resu l t s  of a study of the effect  of thyroxine,  IC1, and 1 - m e t h y l - 2 - m e r c a p t o -  
imidazole  on the act ivi ty of alanine and a spa r t a t e  a m i n o t r a n s f e r a s e s ,  of g lutamate ,  i soc i t ra te ,  and g lucose-  
6-phosphate  dehydrogenases  (GDH, ICDH, and G6DPH, respec t ive ly) ,  and on the concentra t ion of soluble 
pro te ins  in the chicken l iver.  

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

Chickens of the White Plymouth Rock b reed  were  subjected to thyro idec tomy or  a mock  operat ion at 
the age of 5 days and used in the exper iments  at the age of 15 days. The chickens were  divided into five 
groups:  1) b i rds  undergoing the mock  opera t ion (control); 2) b i rds  undergoing the mock  operat ion and r e -  
ceiving methothyr in  (1 -me thy l -2 -mercap to imidazo le )  in a dose of 1.5 mg/100 g body weight; 3) chickens af-  
t e r  thyroideetomy;  4) thyro idec tomized  chickens rece iv ing  an in t r amuscu la r  injection of thyroxine 24 h be -  
fore  sac r i f i ce  in a dose of 25 #g  iodine/100 g body weight; 5) thyro idec tomized  chickens rece iv ing  an in t ra -  
muscu la r  injection of IC1 24 h before  sac r i f i ce  in a dose of 25 #g  iodine/100 g body weight. After  the ani-  
ma l s  had been killed, the GDH [9] and NAD-specif ic  ICDH [5] act ivi t ies  were  de te rmined  in the l iver .  Sol- 
uble prote ins  were  es t imated  by the b iure t  method. Optical t es t s  (Boehringer)  were  used to invest igate  ac -  
t ivity of the dehydrogenases  and amino t r ans f e r a se s ;  the de terminat ions  were  c a r r i e d  out at 340 nm. The 
act ivi ty  of all  enzymes  was e x p r e s s e d  in Racker  units per  10 g t i ssue.  

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

The changes in the content of soluble prote ins  and enzyme act ivi t ies  in the l iver  o f  the different  groups 
of chickens a re  given in Table 1. The content of soluble prote ins  in the l iver  of chickens of groups 2 and 3 
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TABLE 1. Content of Soluble Proteins and Activity of Some Enzymes 
in the Liver of Chickens 

Group 
ofam- 
reals 

Content of 
soluble 
roteins 
n mg/g 

tissue) 

97,,~2,6 
(11) 

77,6-.-3,4 
(6) 

87,4+-6,8 
(11) 

109,0+-7,1 
(11) 

91,2-.'4,1 
(7) 

Activity of enzymes (in Racker unitsll0 g tissue) 
ICDH 

G6PDH 

l,  7,1 

,,0+-0,, 
(lo) 

1,2+-0,2 
(8) 

GDH 

27i9~) ',0 

29i 727 
20,9~2A 

(9) 
2oio73,' 

NAD NADP 

14,l_+o,8 
(11) 

18,9--.-1,8 l,I o,3 
(6) 

1,3-.-0,2 12,9-.'1,0 
(10) (11) 

,,,-----0,, ,2,3-.-0,9 
(9) (10) 

13,2+-,., 1,1(~0,2 
(8) 

alanine 
amino- 
transfer- 
ase 

3,77,7,3 
1,~) 0,7 

1,3-+-0,2 

aspartate 
aminotrans- 
ferase 

44,0+3,3 
(19) 

40,6~ + 1,0 
(6) 

28,8+---7,3 
(12) 

23,2+--2,8 
(9) 

28,8~2,8 
(8) 

Note. Number of experiments  given in parentheses.  

was significantly reduced compared with the control. In the animals of group 4 the content of soluble p ro -  
teins in the liver was increased by compar ison with the chickens of groups 1 and 3. The content of soluble 
proteins in the l iver of the animals of group 5 was close to the control  value. 

The G6PDH activity in the liver of the chickens of group 2 and 3 was significantly lowered. Mean- 
while, in the birds of groups 4 and 5 the activity of this enzyme was increased up to the control  level. GDH 
activity in the l iver  of the chickens of group 3 was appreciably lowered; in the animals of group 2 injection 
of methothyrin had no effect on the activity of the enzyme. Thyroxin and IC1 affected the GDH activity of the 
thyroideetomized birds in the same way. The activity of the NAD- and NADP-dependent ICDH showed only 
a tendency toward a decrease  in the birds of group 3, 4, and 5. In the chickens of group 2, the activity of 
NADP-dependent ICDH was significantly increased.  

Thyroidectomy led to a marked decrease  in the activity of alanine and aspartate  aminot rans fe rases ,  
while a single injection of thyroxin or IC1 was insufficient to ra ise  it. Methothyrin decreased  the activity of 
alanine aminot ransfe rase  in the liver of the chickens undergoing the mock operation but had no such action 
on aspartate  aminotransferase .  

Similar resul ts  were obtained by determinat ion of the specific activity of the enzymes investigated. 

The resul ts  of these experiments  show that the activity of cer ta in  enzymes of carbohydrate  and p ro -  
tein metabol ism is under the control  of thyroid hormones.  The most  sensit ive enzyme is the g lucose-6-  
phosphate dehydrogenase of the liver. The activity of this enzyme, unlike all that of other enzymes studied, 
was reduced both after  thyroidectomy and after  the blocking or thyroid function, and it re turned to normal  
after  adminis t rat ion of thyroxin or ICI to the thyroideetomized animals. An increase  in the G6PDH activity 
under the influence of thyroid hormones  has also been reported by other workers  [2, 4, 8], but there is no 
information on the effect of IC1 on the activity of this enzyme in the l i terature.  

GDH activity in the chicken liver fell below the control  level after  thyroidectomy; administrat ion of a 
single dose of thyroxine or  ICI to these animals caused a tendency for the activity of this enzyme to r i se ,  
and it approached the values found in the animals undergoing the mock operation. Consequently, the effect 
of IC1 was g rea te r  than that of thyroxine on the activities of both GDH and G6PDH. Thyroxine is known to 
lower GDH activity in vi t ro  [10, 11]. 

The doses of thyroxine and IC1 used did not affect the activity of alanine and aspar ta te  aminot rans-  
fe rases  in the liver of the thyroidectomized animals. The effect of ICI was thus s imi lar  to the action of 
thyroxine on the activity of all enzymes investigated in the chicken liver. 
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