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The thyroxine-binding ability of individual e l ec t rophore t i c  f rac t ions  of soluble l ive r  p r o -  
teins and the fo rmat ion  of t i ssue  iodoprote ins  in the l ive r  were  inves t igated during me tab -  
o l i sm  of thyroid  ho rmones .  Exper imen t s  in v i t ro  showed the p r e s e n c e  of th ree  specif ic  
thyroxine-binding pro te ins  in the l ive r  t i ssue,  two in the zone of y -g lobu l ins  and the th i rd  
in the zone with e lec t rophore t i c  mobil i ty of the p rea lbumin  of the blood s e r u m  pro te ins .  
The p r e s e n c e  of s eve ra l  f rac t ions  of iodoproteins  as components  of the soluble l iver  p r o -  
teins fo rmed  in vivo during t i ssue  m e t a b o l i s m  of thyroid  ho rmones  was demons t r a t ed .  

A specia l  place in the me tabo l i sm  of thyroid  ho rmones  is  occupied by the i r  deiodination which is ac -  
companied by the fo rmat ion  of t i s sue  iodoproteins  [1-3, 7, 9]. However,  the ro le  of the r e m o v a l  of iodine 
f r o m  the thyronine s t ruc tu re  of the hormone and of the fo rmat ion  of t i s sue  iodoprote ins  in the mani fes ta t ion  
of the physiological  act ivi ty  of the thyroid ho rmones  is  not yet  c l ea r .  The s imi l a r i t y  and d i f fe rences  be -  
tween the speci f ic  thyroxine-binding pro te ins  of the blood s e rum,  l iver ,  and t i s sue  iodoproteins  l ikewise 
have not yet  been inves t iga ted .  

The object  of the p re sen t  invest igat ion was to study the e lec t rophore t i c  mobil i ty  of speci f ic  thyrox ine-  
binding pro te ins  of the s e r u m  and l ive r  and to de te rmine  the content of bu tanol -unext rac tab le  iodine and the 
composi t ion of iodoproteins  in the l ive r  t i s sue  a f t e r  admin is t ra t ion  of I131-1abeled thyroxine to r a t s .  

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 74 male  albino r a t s  weighing 130-160 g. 

The t r a n s p a r e n t  l iver  pro te in  ex t r ac t  (in 0.25-M sucrose  solution) and a lso  the blood s e r u m  were  
sa tu ra ted  with thyroxine-113t by the method of B e r g e r  et al.  [4]. The pro te ins  were  then f rac t iona ted  by 
e l ec t ropho re s i s  on po lyac ry lamide  gel [5]. Each pro te in  f rac t ion  on the gel was  cut out s epa ra t e ly .  The 
degree  of incorpora t ion  of thyroxine into the f rac t ion  of soluble l i ve r  and s e r u m  pro te ins  was de t e rmined  
by means  of the MST-17 counter  and ]3-4 appara tus .  The iodoprote ins  of the l i ve r  were  e s t ima ted  in ani-  
ma l s  which r ece ived  inject ions of KI solution for  6 days to inhibit the iod ine-absorb ing  function of the thy-  
roid  gland; admin i s t r a t ion  of KI was stopped 24 h before  the injection of thy rox ine - I  TM. The r a t s  we re  
sac r i f i ced  48 h a f te r  rece iv ing  the injection of t hy rox ine - I  TM (50 t~Ci/100 g body weight).  The l i ve r  was  
per fused  in si tu with cold 0.25-M sucrose  solution and homogenized.  The content of bu tano l -unex t rac tab le  
113t and the iodoprote ins  in the homogenate  were  de te rmined .  The composi t ion of the iodoproteins  was in- 
ves t iga ted  by e l ec t ropho re s i s  [5]. The quantitat ive ra t io  between the individual p ro te in  components  was 
obtained by dens i tome t ry  on the MF-4  m i c ropho tome te r  with sl ight modif ica t ions .  The total  rad ioac t iv i ty  
and the rad ioac t iv i ty  of each  individual pro te in  f rac t ion  w e r e  counted. 
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TABLE 1. Binding of Thyrox ine - I  TM with Blood P l a s m a  Pro te ins  
and Frac t ions  of Soluble L iver  Prote ins  of Rats  in Vi t ro  

Serial 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
t l  
12 
13 
14 
15 
t6 
17 
18 

Fraction blood serum 
proteins 
( M • m )  

y -Globulin 
) ' l-Gl~ 
/3l-Lipoprotein 
c 9-Globulin 
az-Globulin 
~1 -Globulin 

2-Globulin 
c~-Globulin 

A lbu min 
Prealbumin 

)) 
)) 

4,6-+0,53 
6,5~0,47 
1 , 7 _ 0 , 0 8  
7,0-+-0,55 
6,4• 
8,2___0,71 
6,3___.0,46 

10,6• 
4,3-+-0,6 
0,8_+0,02 
0,5__+0,02 
4,0• 

38,6-+2,7 
0,8_+0,04 

Percentage of 

radioactivity soluble liver 
: of blood proteins 

serum proteins (Me m) 

--  7,2-+0,86 
- -  6,5__0,44 
- -  8 , 4 - + - 1 , 1  
- -  9 , 2 _ _ _ 1 , 2  
- -  2,6"+0,15 
- -  2,6• 
- -  3,74-0,26 
- -  1,6-+0,05 

2,8_0,17 
24,6(~BG) 2,4-+__0,14 

1,9__+0,07 
8,6-+1,4 

32,4 (TBA) 7,1_____1,2 
42,8 (TBPA) 2,9_+0, 14 

- -  1 9 , 0 •  
- -  2,1"+-0,12 
- -  5,3--+0,84 
- -  3,9• 

radioactivity 
of liver 
protein, s 

59,3 
6,2 

Note. TBG) Thyroxine-b inding  globulin; TBA) thyroxine-binding a l -  
bumin; TBPA) thyroxine-binding p rea lbumin .  
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Fig.  1. Content of I TM in individual 
e lec t rophore t i c  f rac t ions  of soluble 
l ive r  t i s sue  p ro te ins .  Absc i ssa ,  No. 
of fract ion;  ordinate ,  pe rcen tage  of 
pro te ins  (unshaded columns) and the i r  
radioact iv i ty  (shaded columns) .  

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  

Frac t iona t ion  of the soluble l ive r  prote ins  on po lyac ry l -  
amide gel yielded f rom 18 to 20 components .  After  the addition 
of thyroxine-1131 to the ex t rac t  radioact iv i ty  was r eco rded  
in the , / -globulin and prea lbumin  zones of the pro te ins ,  quite 
s epa ra t e ly  f rom the speci f ic  hormone-binding  pro te ins  of the 
blood (Table 1). The p re sence  of t i ssue  thyroxine-binding p r o -  
teins has been obse rved  by other  w o r k e r s  [7, 11, 12]. 

Two f rac t ions  of thyroxine-binding l iver  p ro te ins  lay in 
the , / -globulin zone and the third f rac t ion  in the zone of the 
p rea lbumin  f rac t ion  of the blood s e r u m  prote ins ,  and they ac -  
counted for  13.7 and 3.9% re spec t ive ly  of the total  content of 
soluble l i ve r  p ro te ins .  Most of the thyroxine was bound with 
the 7-globul in  f ract ion.  

The function of the thyroxine-binding pro te ins  of l ive r  
t i ssue has not yet  been fully explained. Very probably  the 
p r e sence  of l a rge  quanti t ies  of specif ic  thyroxine-binding p r o -  
teins in the l ive r  t i s sue  is  one of the p r inc ipa l  f ac to r s  r e sp o n -  

sible for  the accumulat ion of a high concentra t ion (30-50%) of exogenous thyroxine in it [2, 9]. It is a lso 
known that the cel l  nuclei  and the i r  ex t r ac t s  without cy top lasm cannot bind the hormone  [6]. It can be pos t -  
ulated on this bas i s  that thyroxine-binding l ive r  t i ssue  pro te ins  play a role  in the in t race l lu la r  dis t r ibut ion 
of thyroid ho rmones .  

The t i ssue  iodoproteins  appear ing  during pe r iphe ra l  me tabo l i sm  on the thyroid  ho rmones  were  in- 
ves t igated by de te rmina t ion  of the content of the f rac t ion  of radioact ive  components  and 1131 unext rac table  
by butanol in the individual e lec t rophore t i c  f rac t ions  of soluble l iver  pro te ins  a f te r  injection of labeled 
thyroxine.  These  invest igat ions showed that as a r e su l t  of m e t a b o l i s m  of the thyroid  ho rmones  both in the 
s t ruc tu ra l  p a r t  of the cel ls  and in the soluble pro te in  f rac t ion  of the l ive r  t i ssue,  iodinated p ro te ins  a r e  
fo rmed .  Whereas  18-25% of the total  act ivi ty  of the l i ve r  t i s sue  cons is t s  of bu tanoI-unext rac tab le  I ~31, the 
butanol -unext rac table  act ivi ty in the soluble pro te in  f rac t ions  was much lower and var ied  f r o m  2.4 to 4%. 

Resul ts  for  the composi t ion of the soluble iodoproteins  of the l i ve r  and the i r  r e l a t ive  pe rcen tages  of 
radioactivity are given in Fig. i. 
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As Fig.  1 shows, the g r e a t e r  par t  of the hormonal  113~ was a component of the soluble l iver  prote ins  
corresponding in the i r  e lec t rophore t i c  mobility to T- ,  fl-,  and a -g lobul ins  and to the prealbumin fract ions  
of the blood se rum.  No para l le l  was found between the content of the individual l iver  protein f ract ions  and 
the level of hormonal  113~ p resen t  in them. In addition, the iodinated proteins  contained in the extractable  
f rac t ion  of the l iver  d i f fered f rom each other  both in the content of the hormonal  I TM and in the i r  e l ec t ro -  
phoret ie  mobil i ty.  

The resu l t s  a re  evidence of the format ion of complexes  by thyroxine with severa l  prote in  f ract ions  
occurr ing  as components of the soluble l iver  f ract ion.  

The format ion  of a complex of the hormone with cell  prote ins  is evidently Connected with the mecha-  
n ism of the activity and metabol i sm of the hormone.  The chemical  composition, s t ruc ture ,  and function 
of these iodoproteins have not ye t  been explained. However, hepar in- l ike ,  anti thrombin,  f ibrinolytic,  and 
severa l  o ther  effects  of iodinated peptides have been descr ibed  in the l i t e ra tu re  [8]. It can be assumed 
that iodoproteins formed during metabol ism of thyroid hormones  [10, 11] play a specif ic  ro le  by influencing 
severa l  metabol ic  pathways in the cell .  
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