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The  effect  of hepar in  and hepa r in -p rec ip i t a t ed  f rac t ion  of human blood p l a s m a  (HPF) on the 
ability of  spleen ce l l s  of m i c e  immunized  with sheep ' s  red blood ce l l s  to fo rm plaques in 
v i t ro  was studied.  Hepar in  and HPF  were  found to inhibit plaque fo rmat ion  as a resu l t  of  
in te rac t ion  with lymphocytes .  It is postula ted that the poss ib le  point of applicat ion of the 
act ion of hepar in  and HPF  may  be sur face  cell  m e m b r a n e s  of the an t ibody- forming  ce l l s .  
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The s ea r ch  for  new therapeu t ic  p r e p a r a t i o n s  for  the t r ea tmen t  of autoimmune d i s ea se s  is  a v e r y  
urgent  and re levan t  p rob l em at the p r e s e n t  t ime .  Th i s  is  pa r t i cu l a r ly  t rue  of subs tances  which, being 
constantly p re sen t  in the human and animal  body,  a re  able to inhibit the development  of immunological  
reac t ions  such as b las t  t r ans fo rma t ion  of lymphocytes  in r e sponse  to phytohemagglutinin,  the cytoplas t ic  
action of lymphocytes  on t a rge t  ce l l s ,  and antibody synthes is  [1, 2, 4]. The l is t  of  these subs tances  evidently 
includes the o~-globulin f rac t ion  of blood s e r u m ,  g lyeopro te ins ,  se romucoid  substance ,  hepar in ,  and the 
hepa r in -p rec ip i t a t ed  f rac t ion  of human blood p l a s m a  (HPF), a prote in  p rec ip i t a ted  by hepar in  in the cold 
[1, 2, 4, 5]. 

The action of  hepar in  and H P F  on antibody product ion in vi t ro  was invest igated.  

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

Mice of s t r a ins  CBA, C57BL, and DBA/2y and FI(CBA x C57BL) hybrids ,  ma les  and f ema les ,  obtained 
f r o m  the "Stolbovaya" n u r s e r y ,  Academy of Medical  Sciences of  the USSR, were  used.  

The  pr inc ip le  of  the expe r imen ta l  method was as  follows: Animals  were  immunized  in t raper i tonea l ly  
with a 2% suspension of sheep ' s  red cel ls .  On the fourth to fifth day the mice  were  killed and a suspension 
p r e p a r e d  f rom their  spleen ce l l s ,  in which the number  of ant ibody-producing cel ls  was de te rmined  by the 
method of local hemolys i s  in semil iquid medium [7], by counting the number  of  p l aque - fo rming  cells  (PFCs).  
To do this,  spleen cel ls  Of immune mice  toge ther  with an  equal vo lume of sheep '  s red cel ls  (10% suspension) 
and diluted guinea pig complement  (1 : 5) we re  incubated at 37~ for  45-60 min in special  g lass  c h a m b e r s .  

To study the effect  of hepar in  and HPF on P F C s ,  the spleen cel ls  of immune an imals  were  incubated 
at 37~ for  15-20 min together  with hepar in  (140 IU~ml) or  with H P F  (10 mg,/ml),  and then washed three  
t imes  in Hanks ' s  solution, before  being mixed with the sheep ' s  red cel ls  and complement .  Since H P F  is  a 
complex mul t icomponent  s u b s t a n c e ,  containing hepar in ,  f ibrinogen,  and 7-globul in  [5], fu r ther  e x p e r i m e n t s  
were  c a r r i e d  out to rule  out the effect  of T-globul in  on the reac t ion .  Fo r  tMs purpose ,  be fo re  addition to 
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Fig.  1. Effect  of hepar in ,  HPF ,  and "Y-globulin on number  of P F C s  in CBA mice  i m m u -  
DAzed with sheep ' s  red ce l l s .  Absc issa :  1) control ,  2) hepar in ,  3) HPF,  4) Y-giobulin 
control ,  5) "Y'globulin; ordinate ,  numbe r  of  P F C s  (per 106 lymphocytes ) .  

Fig. 2. C h a r a c t e r  of plaque fo rmat ion  following isolated t r ea tmen t  of red cel ls  and 
lymphocytes  used in the in v i t ro  tes t s  with hepar in  and HPF .  Absc i ssa :  1 and 4) con- 
t rol ,  2) red cel ls  t rea ted  with HPF,  3) lymphocytes  t rea ted  with H P F ,  5) red ce l l s  
t rea ted  with hepar in ,  6) lymphocytes  t rea ted  with heparin;  ordinate ,  number  of  P F C s  
(per 106 lymphocytes) .  

the plaque fo rmat ion  test ,  the spleen ce l l s  were  incubated with human "Y-globulin, with s t r i c t  obse rvance  
of the same conditions of incubation t e m p e r a t u r e  and sequence of opera t ions  dur ing t r ea tmen t  of the lympho-  
cytes  with hepar in  and HPF .  The quantity of globulin added dur ing the reac t ion  co r responded  to the pro te in  
content in HPF .  

A s tandardized solution of hepar in  (Richter) ,  hepar in  (Richter) purif ied with e ther ,  and c o m m e r c i a l  
dry  hepar in  were  used in the expe r imen t s .  

The exper imenta l  r e su l t s  we re  subjected to s ta t i s t i ca l  analys is  by the S tuden t -Ko lmogorov  method. 

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  of invest igat ions of  the action of hepar in  and HPF  on ant ibody-producing cel ls  in v i t ro  a r e  
given in Fig.  1. Clear ly  the re la t ive  number  of P F C s  in suspension t rea ted  with hepar in  and HPF  was much 
lower  than the number  in the control;  when hepar in  was used, m o r e o v e r ,  the dec r ea se  was g r e a t e r  than with 
HPF. 

To discover the mechanism inhibiting the action of heparin and HPF on the reaction of formation of 
local zones of hemolysis in semiliquid medium, a special series of experiments was carried out on DBA 
mice. As Fig. 2 shows, a considerable decrease in the number of PFCs was observed only when lympho- 
cytes used in the test, but not red cells, were given preliminary treatment with heparin and HPF. 

A study of the character of the action of different types of heparin [standardized solution of heparin 
(Richter), standardized heparin (Richter) purified with ether, and commercial dried heparin] on the degree 
of plaque formation showed that all types of heparin equally reduced the total number of PFCs. 

Comparison of the effects of high and low doses of heparin on antibody-producing cells with the control 
values gave the following results. High doses of heparin (160-200 IU/ml) of splenic suspension) led to a 
decrease in the total number of PFCs from 50-60 cells/106 lymphocytes in the control to 0.5-1 cell/i06 
lymphoeytes in the experiment. Small doses of this substance (10-30 iIU/ml) had a weaker action, reducing 
the number of PFCs to 10-15/106 lymphocytes. 

It must be noted that treatment of PFCs with human 7-giobulin did not affect their number in spleen 
suspensions obtained from mice immunized with sheep's red cells. 

On the basis of these experiments, it can evidently be postulated that heparin and HPF have a block- 
ing effect on PFCs if treated with the particular substance. The mechanism of action of heparin and HPF 
under the experimental conditions used is not clear. Only the following suggestion can be put forward: 
Heparin and HPF evidently can stabilize the surface membranes of many cells [3, 6], including lymphocytes. 
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By ehan~ngthephysicochemical  propert ies  of the membranes,  they create an obstacle to the liberation of 
antibodies. This is reflected in the decrease in the number Of PFCs in the experiments described above. 
However, the possibility cannot be ruled out that heparin and HPF may bind with complement to block its 
hemolytic action. This view is confirmed by results obtained by other owrkers.  

However, in the present  investigations cells incubated with heparin and HPF were washed three times 
andthe dose of complement added was relatively high. Consequently, the mechanism of action suggested 
above evidently cannot be regarded as playing the leading role in this situation. The hypotheses expressed 
abovenaturally require careful future experimental verification. 
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