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The c h a r a c t e r  of d is t r ibut ion of exogenous homologous antibodies di f fers  cons iderab ly  in rabbi t s  po i -  
soned with CCI t and in control  an imals .  Adminis t ra t ion  of CCI 4 also delays  the ca tabo l i sm of homologous 
antibodies,  because  of a sha rp  d e c r e a s e  in the catabol ic  function of the l i ve r  r e l a t ive  to these  pro te ins  when 
damaged by a hepatot ropic  poison. 

$ * * 

The concent ra t ion  of immune globulins, as of o ther  p l a s m a  prote ins ,  in the s e r u m  re f lec t s  equi l ibr ium 
between the veloci ty of the i r  synthes is ,  the veloci ty  of ca tabo l i sm,  and the c h a r a c t e r  of dis t r ibut ion in the 
organs  and t i s sues  [15]. In r ecen t  y e a r s  much informat ion  has been obtained concerning the synthes is  of 
the var ious  p l a s m a  p ro te ins  and their  d is t r ibut ion in the body. However ,  too l i t t le  is st i l l  known con ce rn -  
ing the si te and m e c h a n i s m  of ca tabo l i sm of the immune  globulins.  

P rev ious  invest igat ions  yield r e s u l t s  indicating that the l i ve r  ce l l s  play an ac t ive  pa r t  in the ca tabo-  
l i sm  of immune pro te ins  [2]. Other  w o r k e r s  have also desc r ibed  the impor tan t  ro le  of the l i ve r  in d e g r a d a -  
tion of immune globulins and antibodies [8, 10]. 

The object  of the p r e s en t  invest igat ion was to study the dis t r ibut ion and ca tabo l i sm of homologous an-  
t ibodies a f te r  toxic injury to the l i ve r  caused by ca rbon  te t rach lor ide  (CClt). 

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 50 chinchil la  rabbi t s  weighing 2.5-3 kg, of which 25 were  control .  
CCt 4 was injected subcutaneously  in doses  of 0.3 m l / k g  body weight for  two weeks [1]. Homologous immune 
s e r u m  was obtained f rom donor rabbi t s  immunized  and r e immunized  with human s e r u m  T-globulin. On the 
7th day a f t e r  r e immuniza t ion  blood was taken f rom the rabbi t s  and the absolute t i te r  of antibodies d e t e r -  
mined by the method of He ide lbe rge r  and Kendall [12], with subsequent  de te rmina t ion  of pro te in  in the p r e -  
c ipi ta te  by the method of Lowry and c o - w o r k e r s  [13] and the antibody t i t e r  in the pas s ive  hemagglut inat ion 
reac t ion  (PHR) [6]. Recipient  rabbi t s  were  immunized pas s ive ly  with s e r u m  containing 1000 pg antibody 
n i t rogen /ml  ( t i ter  of antibodies in PHR 1:262 144). Serum was injected into control  rabbi t s  and rabbi t s  
poisoned with CC14 in t ravenous ly  in a dose of 1 m l / k g  body weight. Blood was taken f rom the marg ina l  vein 
of the ear of the rabbits 15minand 6, 24,48, and 120 h after injection of the homologous immune serum, and 
the animals were then perfused intravitally through the inferior vena cava with 0.15M sodium chloride 
solution under pentobarbital anesthesia (pentobarbital sodium in physiological saline was injected intraperi- 
toneally in a dose of 40 mg/kg body weight). Immediately after the end of perfusion, the lungs, liver, kid- 
neys, spleen, and popliteal lymph glands were removed from the rabbits. Extracts from the parenchymatous 
organs were obtained by the method of Kaplanskii and co-workers [3], and extracts from the lymph glands 

by the method of Demlin and co-workers [9]. The antibody concentration in the blood serum and organ ex- 
tracts was determined by the PHR and the complement fixation reaction (CFR) at 50~c hemolysis, the anti- 
body titer in the latter case being expressed in units of fixed complement (CFU) [4]. Statistical analysis of 
the results was carried out by the use of Student's t criterion, differences being regarded as significant 
when P < 0.05. 
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E X P E R I M E N T A L  R E S U L T S  

The re su l t s  a r e  given in Table  1. 

The concent ra t ion  of homologous antibodies in the s e r u m  of rabbi t s  poisoned with CCI 4 r ema ined  at a 
constant  level  ( t i ter  1:8192) for  24 h a f t e r  pa s s ive  immunizat ion,  whereas  in the control  an imals  during the 
same  per iod of obse rva t ion  the antibody t i t e r  fell by 2.3 t imes  to 1:3566 (P < 0.001). The blood antibody 
t i t e r  of the exper imenta l  an imals  r ema ined  higher  than that of the cont ro ls  48 h (1:6209 and 1:3566 r e s p e c -  
t ively; P < 0.05) and 120 h a f te r  injection of homologous s e r u m  (1:1782 and 1:676 respec t ive ly ;  P < 0.01). 
The dynamics  of changes in concent ra t ion  of immune globulins in the blood of rabbi t s  poisoned with CC14 
de te rmined  by the CFR at 50% hemolys i s  was s im i l a r  (Table ]). Hence, in an imals  poisoned with CC14, 
marked  delay in the e l iminat ion  of antibodies f rom the blood s t r e a m  was observed .  

In mos t  invest igated organs  f rom the exper imenta l  rabbi ts ,  jus t  as in the cont ro ls ,  the antibody t i te r  
reached  a m a x i m u m  6 h a f t e r  pa s s ive  immunizat ion,  but the c h a r a c t e r  of dis t r ibut ion of antibodies in the 
body differed s ignif icant ly in the poisoned rabbi t s  f rom the cont ro ls .  The organs  of rabbi t s  poisoned with 
CC14 can be a r r anged  in the following descending o rde r  of antibody t i te r :  spleen > lymph > kidney > lung 
> l iver .  In the control  rabbi ts ,  on the other  hand, the o rde r  of dis t r ibut ion of immune globulins in the o r -  
gans was as  follows: l i ve r  > spleen = l y m p h  gland > lung > kidney (Table 1). 

The t i t e r  of immune globulins in the l i ve r  t i s sue  was the mos t  in te res t ing  fea ture ,  because  it is this 
organ which is se lec t ive ly  damaged by CC14. Carbon t e t rach lo r ide  causes  ma rked  degenera t ive  changes  
and definite nec ros i s  of the l i ve r  ce l l s  [1, 5, 7]. At mos t  t imes  of observa t ion  the antibody concent ra t ion  
in the l i ve r  of the poisoned rabbi t s  was found to be much below that in the cont ro ls .  In pa r t i cu l a r ,  6 h a f te r  
inject ion of homologous immune s e r u m  the antibody t i t e r  in the l i ve r  of the exper imen ta l  rabbi t s  was one-  
eithth of that in an imals  not r ece iv ing  injections of the poison (1:18 and 1:147 respec t ive ly ;  P < 0.001). 

The t i t e r  of antibodies in the PHR and in the CFR at 50% hemolys i s  was much higher  in the kidneys 
of rabbi t s  poisoned with CC14 at all t imes  of invest igat ion than in the intact  an imals .  F o r  instance,  15 rain 
a f te r  pa s s ive  immuniza t ion  the antibody t i t e r  in the kid~my t i ssue  was 1:16 (1:5 in the control ;  P < 0.02), 
a f t e r  24 h it was th ree  t imes  h igher  than the antibody level  in the kidneys of the intact  rabbi t s  (1:49 and1:16 
respec t ive ly ;  P < 0.01), and at the end of the 5th day it was 5.3 t imes  higher  (1:32 and 1:6; P < 0.001). 

The change in t i te r  of exogenous homologous antibodies in the spleen, lymph glands, and lungs of the 
rabbi t s  poisoned with CC14 was negligible c o m p a r e d  with the cont ro ls ,  and in mos t  c a se s  the d i f ference  be-  
tween the r e su l t s  obtained was not s ta t i s t i ca l ly  significant (Table 1). 

Hence,  slowing of the m e t a b o l i s m  of homologous antibodies takes place in rabbi t s  poisoned with CCt 4. 
In pa r t i cu la r ,  the f i r s t  phage of me tabo l i sm of immune prote ins  (from the moment  of pas s ive  immunizat ion 
until e s t ab l i shment  of dynamic equi l ibr ium between p l a s m a  and t issues) ,  whose durat ion in intact rabbi t s  is 
24 h [11], is lengthened in an imals  poisoned with CC14 to 3.5 days.  The cause  of the delay in c a t a b o l i s m  of 
antibodies in rabbi t s  poisoned with CC14, as the r e su l t s  obtained demons t ra te ,  is a marked  d e c r e a s e  in the 
abil i ty of the l iver ,  poisoned by the hepatot ropic  compound CCI~, to abso rb  exogenous homologous immune  
globulins f rom the blood s t r e a m  and to decompose  them. 

The i nc r ea s e  in accumula t ion  of immune prote ins  in the kidney t i s sues  of the poisoned rabbi t s  c o m -  
pared  with the cont ro ls  can evidently be r ega rded  as the s tage preced ing  their  breakdown in this o rgan  into 
f r agmen t s  of low molecu la r  weight, subsequent ly  e l iminated in the urine.  This  suggest ion is conf i rmed  by 
r e su l t s  [14, 15] demons t ra t ing  par t i c ipa t ion  of the ce l l s  of the renal  g lomerul i  in the ca tabol i sm of immune 
globulins. 
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