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E x p e r i m e n t s  on rabbi t s  and ra t s  to which subs tances  with ant ih is tamine ,  ant ibradykinin,  and an t i -  
pro teoly t ic  ac t iv i tes  were  admin i s t e red  showed that the phlogogenic act ivi ty of the leukocytes  is linked with 
the act ion of proteoly t ic  enzymes  and kinins and, to a l e s s e r  degree ,  with h is tamine.  

Recent  invest igat ions  have extended our knowledge of the role  of leukocytes  in the pr inc ipa l  m a n i f e s t a -  
t ions of in f lammat ion  [7, 10, 11, 15, 16]. An impor tan t  place in the mechan i sm of this leukocyte act ivi ty has 
been a sc r ibed  to h is tamine  [11, 12]. La te r  work has demons t ra t ed  that leukocytes  contain c a t h e p s i n s -  
k in in- forming  and k in in -des t roy ing  enzymes  [17]. However ,  the ro le  of these leukocytic enzymes  in in-  
f l ammat ion  has not been invest igated.  

The object  of this invest igat ion was to continue the study of the m e c h a n i s m s  of the phlogogenic act ivi ty 
of leukocyte f ac to r s .  

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

E x p e r i m e n t s  were  c a r r i e d  out on 60 chinchilla rabbi t s  (2.5-3.5 kg} and 70 Wis ta r  r a t s  (200-250 g} of 
both sexes .  The leukocyte p r epa ra t i ons  were  obtained by the method descr ibed  prev ious ly  [5] and injected 
i n t r ade rma l ly  into the expe r imen ta l  an imals  in 0.1 ml  physiological  sal ine.  The dose of injected ma te r i a l  
was calculated p e r  mg  pro te in ,  de te rmined  by L o w r y ' s  method [14]. The dose of f ragmented  leukocytes  
injected va r i ed  f rom 67.103 to 870. 103/0.1 ml.  The development  of d i s turbances  of pe rmeab i l i t y  of the 
skin v e s s e l s  30 min a f t e r  the inject ion se rved  as index of the phlogogenic act ion of the l y s o s o m e s ,  g ranu-  
locytic  m a t e r i a l ,  and des t royed  leukocytes .  P e r m e a b i l i t y  of the skin cap i l l a r i e s  was studied by the s tandard 
method [6]. The dye E v a n s '  blue was injected in 1% solution in a dose of 20 m g / k g  body weight. The phlo-  
gogenic act ivi ty  of the leukocyte p r e p a r a t i o n s  in the exper imenta l  an imals  was de te rmined  a f te r  a d m i n i s t r a -  
tion of var ious  pha rmaco log ica l  agents .  The ant ih is tamine agent used was dimebol ic  (10 m g / k g  i n t r a -  
per i toneal ly) .  Dimedrol  (benadryl),  combining ant ih is tamine with ant ibradykinin p r o p e r t i e s  [2], was in-  
jected in the s ame  doses  as  dimebolin.  T ra sy lo l  was injected in t raper i tonea l ly  in a dose of 2000 kal l ikre in  
un i t s /kg  as inhibi tor  of p ro teo lys i s .  The phlogogenic act ivi ty  of the leukocyte p repa ra t ions  was de te rmined  
in control  an imals  (20 rabb i t s  and 20 rats} not r ece iv ing  these pharmaco log ica l  agents.  

The r e su l t s  were  subjected to s ta t i s t i ca l  ana lys is  by F i s h e r ' s  method for  fourfield tables  [4]. 

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

Dimedrol  p roved  to be the mos t  effect ive an t i in f l ammatory  p repa ra t ion ,  cons iderably  inhibiting the 
development  of d i s tu rbances  of va scu l a r  pe rmeab i l i t y  in the skin of rabbi ts  and r a t s  a f t e r  inject ion of l y so -  
s o m e s ,  granulocyt ic  m a t e r i a l ,  and f ragmented  leukocytes  (Table 1). If  the dose of leukocytic p repa ra t ions  
was inc reased ,  the ef f icacy of d imedro l  r ema ined  high in the expe r imen t s  on rabbi t s  but was reduced in 
r a t s .  T r a sy lo l  and dimebol in  also inhibited the action of leukocytic p repa ra t ions  on va scu l a r  pe rmeab i l i t y  
in the skin, although to a l e s s e r  degree  than d imedrol .  For  ins tance ,  with the doses  of leukocytic p r e p a r a -  
tions used (0.01-0.05 mg  protein}, an an t i in f l ammatory  effect  of t r a sy lo l  was observed  in rabbi t s  a f te r  in-  
ject ion of all  th ree  p r e p a r a t i o n s ,  but in r a t s  it was well marked  only a f te r  inject ions of granulocyt ic  ma t e r i a l  
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TABLE 1. Effec t  of Dimedrol ,  Dimebolin, and Trasy lo l  on Inf lam-  
ma to ry  Activity of Homologous Leukocyte Prepara t ions  

Dose of Dimedrol Dimebolin Trasylol 

injected [ I I  I I I  I I I  I I I  I I I  I l l  (ir~ mg) 

0,01 OilO* 
0,05 t/8" 

o, ol  1113" 
0,05 0/6' 

Rats 
1It2" 0/6" 1110' 
5/17" [ I 8/t2" 0/6 ~* 

Rabbits 
0/13 ~ 0/6" 2/1 I* 
018. ] o/~'* I 0/6" 

5/10 3/6 4/9 
12/22" [ [ 4/6 4/6 

1/6. i/6. 1/8, 
8/I1 [ [ 6/6 1/6' 

_ _  = 

0/6" 6/14' 
1/6" 4/12" 

0/6 ~ ] 1/6' 
1/6"!1/6" 

* P < 0.01 compared with control  (in control  exper iments  injection of 
all stated doses  of leukocytic p repara t ions  caused the development  
of permeabi l i ty  d is turbances  in all 20 cases) .  
Note: I) f ragmented leukocytes;  II) granulocyt ic  mater ia l ;  III) lyso-  
somes. Numerator)-  number  of cases  with disturbance of permeability-; 
denominator)  total number  of cases .  

and lysosomes .  Dimebolin had an ant i inf lammatory action in rabbits  af ter  adminis t ra t ion  of all the leuko- 
cytic p repara t ions  in the doses  indicated above, but in ra t s  it was effective chiefly af ter  injection of f r ag -  
mented leukocytes.  

The ant i inf lammatory  action of substances  with ant ihis tamine,  and with antihistamine and ant ibrady-  
kinin p r ope r t i e s ,  and also of the pro teoly t ic  inhibitor indicates the complexity of the mechanism of phlogo- 
genic act ivi ty of the leukocytes.  The work of Janoff and co -worke r s  [11, 12] has shown that his tamine p a r -  
t ic ipates  in the development  of the inf lammatory  reac t ion  on the mesen t e ry  in ra t s  produced by leukocytic 
lysosomes .  In the p resen t  exper iments ,  d imedrol ,  with an antihistamine act ivi ty 95 t imes  weaker  than that 
of dimebolin [1, 3], had a s t ronger  action than dimebolin,  indicating the negligible role of histamine in the 
development  of the inf lammatory  reac t ion  following in t radermal  injection of leukoeytic prepara t ions .  The 
inhibitory action of d imedrol  in these exper iments  may have been due to its antibradykinin activity.  Evi-  
dence of this is also given by the ant i inf lammatory  action of t rasylo l ,  an inhibitor of pro teolys is  and kinin 
format ion [9]. The resu l t s  of these exper iments  indicate that an impor tant  role in the development of d i s -  
turbances  of vascu la r  permeabi l i ty  in the skin following injection of lysosomes  and granulocyt ie  mate r ia l  is 
played by the pro teoly t ie  enzymes  of the leukocytes,  in agreement  with o ther  findings [7, 8, 13]. 
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