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Immune  and autoirnmune antibodies agains t  f rac t ions  of var ious  t i s sues  have been shown to be capable  
of  inhibiting the act ivi ty  of  some enzymes  [1, 4, 5, 7, 8]. 

In this  connection it is in teres t ing  to study co r r e l a t i on  between the antigenic p rope r t i e s  of the l i ve r  
and act ivi ty  o f  enzymes  specif ic  fo r  that  organ and, in pa r t i cu la r ,  the alcohol dehydrogenase  (ADH), which is 
main ly  synthes ized in the l ive r .  F o r  this purpose  two f rac t ions  of l i ve r  hya loplasm obtained by f ract ionat ion 
with r ivanol ,  which dif fered in the i r  ADH act ivi ty,  were  studied. ADH act ivi ty  and the antigenic p r o p e r t i e s  of  
these  f rac t ions  were  compared .  

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

Saline ex t r a c t s  (10%) of  human and r a t  l i ve r  we re  centr i fuged at 104,000g (60 rain) and t r e a t e d  with 
0.4% r ivanol  solution [2]. The superna tan t  - f rac t ion  1 (F1), and the r e s idue  - f rac t ion  2 (F2), were  t e s t ed  
fo r  the p r e s e n c e  of ADH [6] and also of  o rgan - spec i f i c  antigens,  for  which purpose  immune  s e r a  we re  obtained 
agains t  unfract ionated l i v e r  ex t r ac t  and F1. S e r a  were  obtained by r epea ted  a l t e rna te  in t ravenous  and in t r a -  
per i toneal  inject ions of the antigenic p repa ra t ions  into rabb i t s .  During a cou r se  of  immunizat ion  a rabb i t  
r e ce ived  f rom 132 to 145 mg pro te in  depending on the batch of the antigenic p repara t ion .  

The s e r a  were  t e s t ed  by the pa s s i ve  hem agglutination (PHT) and pass ive  hemagglut inat ton inhibition 
(PHIT) t e s t s  [3]. As a f i r s t  s tep , the  s e r a  were  inhibited in dilutions of 1: 5 - 1 : 1 0  to abolish the reac t ion  aga ins t  
nonspecif ic  ant igens ,  with 20% bra in  o r  thymus  ex t r ac t  and also with s e r u m .  The concentra t ion of the inhibiting 
mix tu r e  in the immune s e rum was 1 m g / m l .  

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

The r e su l t s  of a c o m p a r a t i v e  invest igat ion of ADH act ivi ty  and of the immunologic  c h a r a c t e r i s t i c s  of 
the unfrac t ionated  p repa ra t ions  of human and r a t  l ive r ,  and of f rac t ions  F1 and F2 obtained f rom them,  a r e  
given in Tab les  1 and 2. 

Maximal  ADH act ivi ty  was found in F1.  The dif ference between the ADH act ivi ty  of  the initial p r e p a r a -  
t ions and F1 and also of F1 and F2 is s ta t i s t ica l ly  s ignif icant  (P < 0.01). 

It  will be c l e a r  f rom Table  2 that  immune s e r a  against  p repa ra t ions  of human and r a t  l i ve r ,  a f t e r  inhibi-  
t ion of t he i r  act iv i ty  by F2,  continued to r e a c t  with F1 and los t  t he i r  act ivi ty  only a f t e r  inhibition by F1 p r e p a r a -  
t ions .  F o r  compar i son ,  the r e su l t s  of  invest igat ion of s e r u m  against  unfrac t ionated  r a t  l i ve r  ex t r ac t  a r e  also 
given in Table  2; they show that  F1 and F2 were  able to inhibit the reac t ion  of the s e rum se lec t ive ly  with the 
co r respond ing  f rac t ion.  The r e s u l t s  o f  these  invest igat ions  thus indicate the nonidentity of the antigenic c o m -  
ponents p re sen t  in F1 and F2. 

ADH act iv i ty  and antigenic ac t iv i ty  of human l i ve r  F1 were  c o m p a r e d  a f t e r  heating to different  t e m p e r a -  
tu res  and also a f t e r  t r e a t m e n t  with e the r  and ch lo roform.  The t r e a t e d  ex t r ac t s  were  recen t r i fuged  at 1000g 
(15 min) and, a f t e r  de te rmina t ion  of t he i r  prote in  content, t he i r  enzymic  and immunologic  act ivi ty  was studied. 
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TABLE 3. 

T A B L E  1. A D H  A c t i v i t y  o f  H u m a n  and  R a t  

L i v e r  in  F r a c t i o n s  S e p a r a t e d  by t h e  R i v a n o l  

F r a c t i o n a t i o n  M e t h o d  (lVl �9 m )  

Preparation of 
liver 

No. of I Protein 
expert- I content in 
ments preparation, 

mg/ml 

Human: 
initial 14 
F -1 14 
F-2 7 

Rat: 
initial 5 

F'I 5 
F 2  5 

18,73-+4,00 
9,05• 
1,00• 

14,78-+ 1,60 
2,27• 
1,73-4-0,80 

ADH activit 
;t moles NADH 
rain/rag proteil 

0,0177• 
0,0268-+0,0026 
0,0056• 

0,007-+0,0019 
0,026:f=0,0066 
0,005-+-0,0009 

100 
150,8 
31,6 

100 
371 
71,4 

T A B L E  2. C o m p a r a t i v e  I m m u n o l o g i c  C h a r a c t e r -  
i s t i c s  o f  F r a c t i o n s  o f  H u m a n  and  R a t  L i v e r  O b -  
t a i n e d  by  T r e a t m e n t  w i t h  R i v a n o l  

Immune serum 

Against humanFh 
Initial 

inhibited: 
F .1 of liver* 
F-2 
Against rat Fh 
Initial 

inhibited: 
F-1 
F-2 
A~ainst unfrac- 

gionated extract 
of rat liver: 

Initial 
inhibited: 

F-I 
F-2 

Antibody titer with antigenic preparations 

1:20 480 
1:20 
1:10 240 

1:320 
<1:40 

1:320 

1:640 
<t:40 

1:320 

F-2 

1:5 120 
1:320 
<1:20 

<1:40 
<1:40 
<1:40 

1:640 
<1:64C 
<1:40 

serum 

<1:20 
<1:20 
<1:20 

<1:40 
<1:40 
<1:40 

<1:40 
<1:40 
<1:40 

brain 

<h20 
<1:20 
<1:20 

<1:40 
<1:40 
<1:40 

<1:40 
<1:40 
<1:40 

* O f  t h e  s a m e  s p e c i e s  a s  t h e  l i v e r  F 1  p r e p a r a t i o n s  

u s e d  f o r  i m m u n i z a t i o n .  

A D H  A c t i v i t y  o f  H u m a n  P l  a f t e r  P h y s i c a l  o r  C h e m i c a l  T r e a t m e n t  (iV[ * m )  

Treatment F-I 
Number Mean orotein concen- 
of pre- tration in preparations, 
testedParati~ mg/ml 

ADH activity 

~moles NADH/mg 
protein/min % 

Heating 
45 ~ 
(15 rrin) 
50 ~ 
(15min) 
56 ~ 
(15 min) 
60~ 
(15min) 
Ether 

Chloroform 

Before treatment 
After treatment 
Before treatment 
After treatment 
Before treatment 
After treatment 
Before treatment 
After treatment 
Before treatment 
After treatment 
Before treatment 
After treatment 

10,7-+ i,9 
10,8:i: 1,7 
14,7-+4,9 
5,8-+2,2 

15,3-+7,2 
4,7-+2,5 

12,1:i:5,0 
3,6-+0,8 

15,75-+2,96 
7,05-+2,17 
7,47~ 1,40 
2,00• 

0,005• 
0,006_+0,0016 
0,013-+0,005 
0,015_+0,0038 
0,0196-+0,0067 
0,022:h0,0059 
0,0156--+0,0056 
0,0167• 
0,023• 
0,021_+0,0078 
0,0094-+ 0,0022 
0,0201• 

lOO 
120 
100 

115,4 
lOO 

117,8 
100 
106 
t00 
93,5 
100 
224 

A s  t h e  r e s u l t s  in T a b l e  3 show,  t r e a t m e n t  by  h e a t i x ~  to  45-60~  and  t r e a t m e n t  w i t h  e t h e r  h a d  no s i g n i f i -  
c a n t  e f f e c t  on  A D H  a c t i v i t y .  

T r e a t m e n t  w i t h  c h l o r o f o r m  c a u s e d  s o m e  i n c r e a s e  in  A D H  a c t i v i t y  (P < 0.1) .  S i m i l a r  f r a c t i o n s  w e r e  

s t u d i e d  by t h e  P H I T  w i t h  s e r u m  a g a i n s t  h u m a n  l i v e r  F 1 ;  t h e  s e r u m  w a s  i n h i b i t e d  b e f o r e h a n d  to  a b o l i s h  t h e  

n o n s p e c i f i c  r e a c t i o n ,  a s  d e s c r i b e d  a b o v e ,  a n d  a l s o  w i t h  p r e p a r a t i o n s  o f  f r a c t i o n  F 2 .  
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TABLE 4. Antigenic Activity of Human FI 
After Physical or Chemical Treatment (IVl �9 m) 

Inhibition of PHT by F1 
preparations 

Initial 
Heated for 15 rain to: 
45 ~ 
50 ~ 
56--60 ~ 
Treated with ether 
Treated with chloroform 
Uninhibited serum 

Number I Residual 
of experi: .activity of 
ments immune serum 

8 O, 12• 0,038 

4 0 
7 2,86• 
6 2,5_+1,6 
6 3,1• 
6 6,3• 
8 7.3• 

The  r e s u l t s  of  t h e s e  i n v e s t i g a t i o n s  a r e  shown in  T a b l e  4 as  m e a n  va lues  of the d i f f e rence  be tween  the  
n u m b e r  of s u c c e s s i v e  double d i lu t ions  of s e r u m ,  s t a r t i n g  with 1 : 20, in  which  a PHT was ob ta ined  be fo re  and 

a f t e r  inh ib i t ion  by F1  p r e p a r a t i o n s  ( r e s idua l  ac t iv i ty ) .  As  Ta b l e  4 shows,  the  o r i g i n a l  F1  and  F1  hea ted  to 

45~C possessed the strongest fl~hibiting activity. Other types of treatment reduced the inhibitory activity of 
F1 to some degree; treatment with chloroform had the strongest action. 

It was thus established that ADH activity is present chiefly in FI. F1 and F2 differ in their antigenic 
properties. The proteins responsible for ADH activity in F1 differ from proteins of the organ-specific antigenic 
components. 

These investigations provide an approach to the study of conformation relations between the liver ADH 
and proteins carrying the organ-specific antigenic "label," and also to the study of the mechanism of action 
of a n t i l i v e r  an t ibod ies  on changes  in ADH ac t iv i ty .  
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