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Expe r imen t s  on albino r a t s  have shown that heparin,  when injected in t r amuscu la r ly  in a dose of 
2 i.a../100 g, r educes  vascu l a r  pe rmeab i l i t y  p rev ious ly  increased  by exogenous and endogenous h is tamine .  

Exogenous h i s tamine  was injected in t ravenously  as a 0.02% solution. Libera t ion of endogenous h i s t a -  
mine was obtained by in t raper i tonea l  injection of 5% dextran  solution. 

Clinical invest igat ions have shown that  hepar in  has  an antiexudative action [2, 8]. However,  some 
exper imenta l  findings do not conf i rm this conclusion [1, 10]. 

Since h i s t amine  plays  an impor tant  role  in the mechan i sm of d is turbance of va scu l a r  pe rmeab i l i t y  
in many pathological  p r o c e s s e s ,  it s eemed  worthwhile studying the effect  of hepar in  on va scu l a r  p e r m e -  
abil i ty when dis turbed by endogenous and exogenous h is tamine .  

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 sexual ly  ma tu re  albino ra t s  weighing 150-200 g, The s tate  of the 
va scu l a r  pe rmeab i l i t y  was de te rmined  f r o m  escape  of the dye, Evans blue , f rom the b l o o d .  The dye was in-  
jected in t ravenously  in the f o r m  of a 0.5% solution in a dose of 0~ pg/100 g. The concentrat ion of dye in 
the blood was m e a s u r e d  in the F~K-M1 photoelec t r ic  c o l o r i m e t e r  1 h a f t e r  injection. 

His tamine  was injected in t ravenously  as a 0.02% solution in a dose of 200 #g/100 g body weight 30 rain 
a f t e r  injection of the dye. To l ibera te  endogenous his tamine,  the r a t s  were  injected in t raper i tonea l ly  (30 
rain a f t e r  injection of the dye) with 5% dextran  solution (100 rag/100 g). 

According to the findings of E. I. Kr ichevskaya  and E. V. Kapitonova [4], I h a f t e r  injection of dext ran  
into r a t s  in a dose of 500 mg/kg a cons iderable  dec r ea se  in the h is tamine  content is obse rved  in i ts  p r i n c i -  
pal  depots: the skin, s tomach,  and l iver .  Hepar in  was injected in t r amuscu la r ly  in a dose of 5 i .u. /100 g. 
The f i r s t  injection was given 2 rain before  injection of the dye and the second 30 rain la te r .  

The f ibr inolyt ic  act ivi ty  of the blood was de te rmined  by the method of M. A. Kotovshchikova and 
B. I. Kuznik [3]. Since the f ibr inolyt ic  act ivi ty  of r a t s '  blood is ve ry  high, the per iod  of incubation of the 
blood was shor tened to 1 h. 

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

Inject ion of hepar in  into 15 ra t s  caused the f ibrinolyt ic  a c t i v i t y  of the blood to inc rease  a f t e r  30 rain 
f r o m  25.6• to 37.7• (P < 0.01), In the exper imen t s  of s e r i e s  I the effect  of hepar in  on va scu l a r  
pe rmeab i l i ty  p rev ious ly  inc reased  by exogenous h is tamine  was studied. The resu l t s  a re  given in Table 1, 
which shows that injection of h i s t amine  was accompanied  by a cons iderable  inc rease  of va scu l a r  p e r m e -  
ability, as shown by the lower  concentrat ion of dye in the blood of these  r a t s  compared  with the controls .  
If hepar in  was injected twice in doses  of 5 i.u./100 g (the f i r s t  injection 2 min before  injection of h i s tamine  
and the second immedia te ly  thereaf te r ) ,  no apprec iab le  d is turbances  of va scu l a r  pe rmeab i l i t y  were  ob-  
se rved  in the exper imenta l  an imals .  
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TABLE i. Effect of Histamine and Heparin on Concentration of Dye 
in the Blood 

Experimental conditions 

Control 
Histamine 
Histamine + heparin 
Heparin 

Note. 

No. of 

ra ts  

i0 
i0 
I0 
7 

Concentration 
of dye in blood 
(in #g/ml) 

45~ 
31.77• 
45.57~=2.27 
47.57=L3.59 

p, relative to ra ts  receiving histamine 

P 

P < 0.001 

P' < 0o01 

TABLE 2. 
in the Blood 

Concentration 
No. of 

Experimental conditions rats of dye in blood 
(in ~g/ml) 

Control (I) I0 45.80~-0.58 
Dextran (II) 15 25.22 :~2.24 

Dextran + heparin (H) 

Effect of Dextran and Heparin on Concentration of Dye 

37o22~2.22 !5 

P 

P < 0.001 

I -II 
P < 0.001 

II-III 

When injected into control rats, heparin had no significant effect on vascular permeability. Other 
authors have reached similar conclusions [5]. 

In the experiments of series II the effect of heparin on vascular permeability previously disturbed 
by endogenous histamine was studied. The results of these experiments are given in Table 2. 

As Table 2 shows, injection of dextran caused a sharp increase in vascular permeability. This may 
be explained by liberation of a large quantity of endogenous histamine. According to reports in the litera- 
ture, 15 rain after intravenous injection of dextran the blood histamine concentration is increased by 50 
times [9]. Heparin caused a significant decrease in vascular permeability previously disturbed by the en- 

dogenous histamine liberated in response to injection of dextran. 

Hence, heparin influenced the vascular permeability when disturbed by both exogenous and endogenous 
histamine. This effect may be regarded as a result of the direct inactivation of histamine by heparin. Ac- 
cording to reports in the literature heparin can fix histamine in vitro [12], 1 mg heparin binding 200 pg of 
histamine. 

The effect of heparin on the fibrinolytic activity of the blood is also of definite importance in the 
mechanism of its action on vascular permeability. Small doses of heparin activate fibrinolysin [11]. This 
was observed in our experiments also. Injection of activated fibrinolysininto animals, according to the ob- 
servations of some workers [6, 7], reduces the degree of disturbance of capillary permeability produced 
by histamine. 
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