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Recent investigations have shown that immunologic react ions  are accompanied by changes in the hemo- 
s tas is  system and take place against the background of an increased concentration of active blood clotting 
fac tors  [2]. The latter may be the connecting elements  of the two systems.  For  instance, the wr i t e r s  showed 
previously that thrombin can potentiate the procoagulant  and fibrinolytic activity of macrophages  and lympho- 
cytes,  by inducing secret ion of thromboplast in and fibrinolytic agents [1, 3]. A reaction of this kind must  in- 
evitably be accompanied by changes in functional activity of immunocompetent  cells. 

The aim of this  investigation was to study mitotic p roper t i es  of thrombin in the lymphocyte t r ans fo rma-  
tion test  (LTT) and also to examine whether thrombin can affect the phagocytic activity of macrophages  and 
the rate of their  migration. 

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

Human thrombin, additionally purified by gel filtration on Sephadex G-100, was used in a concentrat ion 
not inducing a cytolytic effect (1 U/ml). Thrombin inactivated by diisopropylfluorophosphate (DFP-thrombin),  
which has no clotting activity, was used in the control. 

Experiments  were car r ied  out on ra t  peri toneal macrophages  [5] and human lymphocytes.  The isolated 
macrophages  were suspended in medium 199 at the rate of 106 to 1 ml. Thrombin was added to the exper imen-  
tal f lasks with macrophages  in a dose of 1 U/ml,  and an equal volume of physiological saline was added to the 
control. After incubation for  1 h, 0.1 ml of a 24-h staphylococcal suspension (109 cocci /ml)  was added to the 
medium with macrophages,  and 30 rain later  f i lms were prepared  by the Romanovsky-Giemes  method. The 
number of phagocytosed mic roorgan i sms  was counted in 50 phagocytes.  

The macrophage migrat ion rate was studied by the method in [4], observing aseptic precaut ions and us-  
ing sterile material .  

The LTT was studied under cell culture conditions. Lymphocytes  (2.5" 106/ml) were incubated in medium 
199 with homologous serum (10%) and antibiotics (100 U/ml each of penicillin and streptomycin).  Lymphocytes  

TABLE 1. Effect of Thrombin on Protec t ive  Func-  
tion of Macrophages (n = 10) 

Tea agent 

Thmmbin 
P1 
P2 

DFP-thmmbin 
P1 

Physiolo gi cal 
saline 

Ingestive activity 
of macmphages 
(number of cocci 
per maemphage) 

11,2• 0,7 
0,00l 
0,05 

8,8• 
0,001 

5.6• 

Migration capacity 
(number of phago- 
cytes migratin~ into 
incubation me~. �9 10 3) 

46• 8,3 
0,05 
0,05 

95• 18 
0,05 

143--+ 10 

Legend. Here and in Table 2: P1) significance of 
differences compared with physiological sal ine,  
P2) compared with DFP-thrombin.  
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TABLE 2. Effect  of T h r o m b i n  on Lymphocy te  T r a n s f o r m a t i o n  (n = 10) 

Number of cells, 5~- 

intermediate cells cells in state total o f intermedi- Test agent lymphocytes blast ceils of mitosis ate and blast cells 

Thrombin 
P1 
P2 

DFP-thrombin 
Pi 

PHA 
P1 
P.~ 

PHA and th~ombin 
P1 
P4 

PHA and DFP-thmmbin 
Pi 
P5 

Control with physiolo- 
gical saline 

84,6• 
0,05 
0,1 
92-+2,3 

57,8-+8,3 
0,001 
0,001 

7,6-+ 1,3 
0,1 

6,0-+2,0 

19,5-+2,0 
0,001 
0,001 

6,5• 
0,1 
0,01 

1,6-+0,5 
0,I 

22,3-+5 
0,001 
0,02 

0,4_+0,2 
0,02 

0,4-+0,2 
0,02 

0,8• 

40,6-+4,7 21,3-+ 1,3 
0,001 0,001 
0,1 

50,6--+7,6 22,8-+2,6 
0,001 0,001 

4,9• 91,9-+1,7 

34,9-+5 
0,001 
0,1 

25,5+3 
0,001 

0,6-+0,3 

0,4-+0,2 
0,02 

0,6• 
0,2 

1, I-+0,4 

14,1-+ 1,0 
0,01 
0,05 

7,6_+2,2 

41,9-+6,4 
0,001 
o,ool 

56,1-+4,0 
o,ool 
>0,05 

48,3+2, I 
0,001 

5,5!1,4 

Legend.  P3) Signi f icance  of d i f f e r e n c e s  be tween  ac t ion  of PHA and th rombin ,  P4) s ign i f i cance  
of d i f f e r e n c e s  in e f fec t s  of PHA and of a c o m b i n a t i o n  of PHA with t h rombin ,  Ps) s ign i f i cance  
of d i f f e r e n c e s  be tween  ef fec ts  of PHA and a combina t ion  of PHA with D F P - t h r o m b i n .  

we re  s t imu la t ed  with t h r o m b i n  (1 U / l i t e r )  and phy tohemagg lu t in in  P (PHA; f rom Difco, USA) at  the r a t e  of 
0.002 ml  to 1 ml  m e d i u m .  In a s epa ra t e  s e r i e s  t h r o m b i n  and PHA were  added toge ther .  In the con t ro l  
D F P - t h r o m b i n  was  added (final c o n c e n t r a t i o n  of D F F  10 -2 M, incuba t ion  for  1 h at 20~ 

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

Af te r  incuba t ion  with t h r o m b i n  the phagocyt ic  ac t iv i ty  of the m a c r o p h a g e s  was  c o n s i d e r a b l y  i n c r e a s e d  
(Table  1). Inac t iva ted  t h r o m b i n  had a weake r  act ion.  The act ive  e n z y m e  also r educed  m a e r o p h a g e  m i g r a t i o n  
by m o r e  than t w o - t h i r d s .  This  r eac t i on ,  in our  view, is  adapt ive in c h a r a c t e r  and he lps  to m a i n t a i n  a high con-  
c e n t r a t i o n  of m a c r o p h a g e s  in a focus  of in ju ry .  

The study of lymphocyte  t r a n s f o r m a t i o n  showed that  in the p r e s e n c e  of t h r o m b i n  the n u m b e r  of b l a s t  
c e l l s  was  m o r e  than 10 t i m e s  h ighe r  than in the con t ro l .  The tota l  n u m b e r  of i n t e r m e d i a t e  f o r m s  also in-  
c r e a s e d  (Table  2). 

The use  of the nonspec i f i e  lymphocyte  s t i m u l a t o r  PHA led to an i n c r e a s e  in the n u m b e r  of i n t e r m e d i a t e  
c e l l s  and b l a s t  f o r m s  in the cu l tu re .  The combined  ac t ion  of t h r o m b i n  and PHA led to a t endency  for  the mi to -  
genic  effect  to be enhanced .  

The r e s u l t s  indica te  that  t h r o m b i n  is  not only  an enzyme  of the h e m o s t a t i s  sys t em,  but it also ac t iva te s  
the speci f ic  func t ion  of i m m u n o c o m p e t e n t  ce l l s .  The inducing  ac t ion  of t h r o m b i n  on lymphocy tes  and m a c r o -  
phages  is  b io log ica l ly  wor thwhi le ,  for  wha t eve r  i n j u r y  a r i s e s  b l eed ing  m u s t  be stopped and any infect ion in t ro -  
duced m u s t  be deal t  with. 

The m e c h a n i s m  of ac t ion  of t h r o m b i n  is  a p a r t i c u l a r l y  i n t e r e s t i n g  ques t ion .  Since t h r o m b i n  is a b io lo -  
g i ca l ly  ac t ive  compound,  it m u s t  exe r t  i ts  ef fect  on c e l l s  through a r e c e p t o r  appa ra tus .  Appropr i a t e  r e c e p t o r s  
have been  found on m o n o c y t e s  [6], f i b r o b l a s t s ,  and v a r i o u s  o t he r  ce l l s  [1, 3]. There  is  no doubt that  m a c r o -  
phages  and l ymphocy t e s  have s i m i l a r  s t r u c t u r e s  on the i r  su r face .  I n t e r a c t i on  of t h r o m b i n  with m e m b r a n e  r e -  
c e p t o r s  is  a t r i g g e r  m e c h a n i s m  lead ing  u l t i m a t e l y  to changes  in the m e t a b o l i s m ,  morphology,  and funct ion  of 
i m m u n o c o m p e t e n t  ce l l s .  

C o n s i d e r i n g  data  obta ined  p r e v i o u s l y  [1, 3], it can be t e n t a t i ve l y  sugges ted  that  t h r o m b i n  e x e r t s  i ts  ac-  
t ion  on wide ly  d i f f e r en t  ce l l s ,  and that  the r e a c t i o n  of lymphoey tes  and m a e r o p h a g e s  is  s imply  a spec ia l  case  
of i ts  m a n i f e s t a t i o n .  
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