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Exper imen t s  on rabbi t s  and r a t s  have shown that i n t r ade rma l  injection of homologous f ragmented  leu-  
kocytes  and leukocytic l y sosomes  causes  d i s tu rbances  of pe rmeab i l i ty  and integr i ty  of the blood v e s s e l s ,  
leading to the development  of h e m o r r h a g e s  of non thrombohemorrhag ic  c h a r a c t e r .  

Par t ic ipat ion  of po lymorphonuclear  leukocytes  in the development  of d i s turbances  of pe rmeab i l i ty  of 
blood ve s se l s  has been demons t ra ted  exper imenta l ly  [1, 4, 6, 7]. The suggest ion has  been made that leuko- 
cytic f ac to r s  may  have a poss ib le  ro le  in the late phase of d i s tu rbances  of pe rmeab i l i ty  in inf lammat ion [1, 
6, 7]. An impor tan t  ro le  is also asc r ibed  to po lymorphonuclear  leukocytes  in the pathogenesis  of the San- 
a r e l l i - S c h w a r t z m a n n  and Arthus phenomena,  which develop in a manne r  s im i l a r  to that of h e m o r r h a g i c  in-  
f l ammat ion  [4, 8]. 

The object  of the p re sen t  invest igat ion was to continue the study of the effect  of leukocytes  on blood 
v e s s e l s  ~ 

L y s o s o m e s  and f ragmented  leukocytes were  obtained as desc r ibed  prev ious ly  [1]. Six spec imens  of 
leukocytic p repa ra t ions  made at d i f ferent  t imes ,  but by the same  method,  were  used in the invest igation.  
The c r i t e r ion  of action of the leukocytic fac to r s  on blood ve s se l s  was their  abil i ty to d is turb  the p e r m e a b i -  
l i ty of cutaneous blood ve s s e l s  as shown by the passage  of the dye Evans '  blue into the skin when injected 
in t ravenously  in a dose of 20 mg/kg body weight of a 1% solution [3]. Vascu la r  pe rmeab i l i t y  was studied in 
14 chinchilla rabbi t s  (weight 2.5-3.5 kg) and 25 Wis ta r  r a t s  (weight 200-250 g) of both sexes .  The animals  
were  sac r i f i ced  1 h a f te r  injection of the dye and an additional inspect ion of the inner  aspec t  of the skin was 
made to a s s e s s  d i s tu rbances  of pe rmeab i l i ty .  To de te rmine  the durat ion of changes in va scu l a r  p e r m e a b i -  
l i ty the dye was injected 72, 64, 48, 40, 24, 12, 9, 6, 3, 1, 0.5, and 0.25 h af ter  i n t r ade rma l  injection of the 
leukocytic p repa ra t ion  [2]. Tes t s  of the leukocytic p repa ra t ions  on three  rabbi t s  and five r a t s  were  c a r r i e d  
out af ter  intravenous injection of hepar in  (3 un i t s /ml  blood eve ry  4 h for  16 h). The quantity of the ly so -  
some ma te r i a l  injected into the rabb i t s ,  e x p r e s s e d  as i ts  pro te in  content de te rmined  by L o w r y ' s  method [5], 
was 3 • 10-7-3 • 10 -2, and that of f ragmented  leukocytes  4 x 10-6-1 • 10 -1 rag; the cor responding  Values "l 
for  r a t s  were  2 • 10-7-2 x 10 -2 and 3 • 10-5-1 • 10 - i  rag. In t r ade rma l  injection of the homologous p r e p a r a -  
tion in 0.1 ml  physiological  sal ine was given into the shaved skin of the abdominal  wall.  An in t r ade rma l  in- 
jection of 0.1 ml  physiological  sal ine acted as control .  

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

In t r ade rma l  injection of f r agmented  l y s o s o m e s  and leukocytes  caused d is turbances  of vascu la r  p e r -  
meabi l i ty  in the skin obse rvab le  for  0.25-6 h a f te r  the injection, and equal in s eve r i t y  at all  t imes  of the in-  
Vestigation. Nei ther  par t i a l  nor  complete  r e c o v e r y  of no rma l  pe rmeab i l i t y  of the ves se l  wall  was obse rved  
during this per iod.  The degree  of d is turbance  of pe rmeab i l i ty  was d i rec t ly  dependent on the dose of the p r e -  
parat ion.  

La te r  observa t ions  (up to 72 h) on all exper imenta l  rabbi t s  r evea led  the development  of extensive 
h e m o r r h a g e s ,  0.4-3 cm in d i ame te r ,  in the regions  of i n t r ade rma l  injection of l y sosomes  and leukocytes .  
The s eve r i t y  of the h e m o r r h a g e s  depended on the dose of leukocytic p repa ra t ions  given, and where  identical  
quanti t ies of prote in  were  injected,  they were  g r e a t e r  in the case  of l y sosomes  than of f ragmented  leukocytes .  
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After  injection of l a rge  doses  of the p repa ra t i ons ,  the h e m o r r h a g e s  spread  to the subcutaneous a r eo l a r  t i s -  
sue and m u s c l e s ,  with the fo rmat ion  of blood clots .  Marked hype remia  of all ve s se l s  was observed.  The 
ca t iber  of the ves s l e s  was sharp ly  inc reased .  The h e m o r r h a g e s  were  l a r g e s t  9-12 h a f te r  i n t r ade rma l  in-  
ject ion of the p repara t ion .  In some cases  (3-6 h a f te r  inject ion of l y s o s o m e s  and leukocytes) ,  d i s turbances  
of pe rmeab i l i t y  and petechial  h e m o r r h a g e s  were  observed  s imul taneously .  At the la tes t  observati[ons (48- 
72 h a f te r  injection) the h e m o r r h a g e s  had begun to d i sappear  and had become brownish  in color .  The 
h e m o r r h a g e s  in r a t s  were  l ess  s e v e r e  than in rabb i t s .  

The threshold doses ,  i .e . ,  those evoking sl ight h e m o r r h a g e s ,  for  rabbi t s  were  3 • 10 -6 mg lysosome  
prote in  and 4 • 10 -5 mg prote in  of f ragmented  leukocytes ,  and for  r a t s  2 • 10 -6 and 3 • 10 -~ mg r e s p e c t i v e -  
ly. When e x p r e s s e d  as the initial  number  of leukocytes ,  this meant  that vascu la r  d i s turbances  appeared  in 
the rabbi t s  and r a t s  a f t e r  i n t r ade rma l  injection of the equivalent of 1200-12,000 leukocytes .  

Intravenous injection of hepar in  into the rabbi t s  and r a t s  did not affect  the c h a r a c t e r  of the d i s tu r -  
bances  produced by leukocytic p repa ra t ions .  In the zones of i n t r ade rma l  injection of l y sosome  and leuko- 
cy tes ,  a d is turbance  of pe rmeab i l i t y  was obse rved  0.25-6 h a f te r  injection, and this was slightly m o r e  p ro -  
nounced than in an imals  not r ece iv ing  hepar in .  H e m o r r h a g e s  developed in the hepar inized rabbitr and ra t s  
in the same  way as in the control  an imals .  

The exper imen t s  conf i rmed the resu l t s  of invest igat ions descr ibed  in the l i t e ra tu re  and of previous  
work by the p re sen t  au thors ,  indicating an inc rease  in vascu la r  pe rmeab i l i ty  under the influence of leuko- 
cytic fac to rs .  Leukocytes  evidently do not lJart icipate in the development  of the ea r l i e s t  mani fes ta t ions  of 
acute inf lammat ion .  Manifestat ion of their  act ivi ty  r equ i r e s  the accumulat ion of leukocytes  in the t i s sues ,  
with their  des t ruc t ion  and l ibera t ion  of subs tances ,  e spec ia l ly  ly sosome  enzymes .  The view can t:herefore 
be accepted  that leukocyt'ic f ac to r s  par t ic ipa te  in the pathogenesis  of late mani fes ta t ions  of pe rmeab i l i ty  
d is turbance  in inf lammat ion.  

The data for  the development  of h e m o r r h a g e s  a re  new. There  a r e  r epo r t s  in the l i t e r a tu re  that poly- 
morphonuclear  leukocytes  par t ic ipa te  in the pathogenesis  of t h rombohemor rhag ic  phenomena [4, 8]. The 
p r e sen t  invest igat ion showed that h e m o r r h a g e s  a r e  also produced in an imals  rece iv ing  hepar in .  This  means  
that the h e m o r r h a g e s  obse rved  cannot be r ega rded  as the r e su l t  of p r i m a r y  th rombos i s  of v e r y  smal l  v e s -  
se l s .  Under the influence of leukocytic f ac to r s  injury apparent ly  takes place to the ves se l  wall,  exp re s sed  
ini t ial ly by an i nc rea se  in pe rmeab i l i t y ,  and l a te r  by d is turbance  of the in tegr i ty  of the vascu la r  walls with 
the consequent development  of h e m o r r h a g e s .  There  was grounds for  a s s e r t i n g  that the act ivi ty  of f r a g -  
mented leukocytic l y s o s o m e s  and leukocytes  is due to l ibera t ion of hydrolyt ic  enzymes .  This is conf i rmed 
by the r e su l t s  of p r e l i m i n a r y  expe r imen t s  showing that extensive h e m o r r h a g e s  develop in rabbi t s  at the site 
of i n t r ade rmaI  injections of 0.3 units of acid phosphatases  (Reanal, Hungary).  It is in te res t ing  to note that 
the pe rmeab i l i t y  d i s tu rbances  and h e m o r r h a g e s  obse rved  a f te r  injections of acid phosphatase  were  s imi l a r  
in c h a r a c t e r  to those found af ter  adminis t ra t ion  of leukocytic p repa ra t ions .  There  is thus an apparent  con- 
t radic t ion between the obse rved  hemor rhag i c  act ivi ty  of leukocytic subs tances  and the absence  of~]hemor- 
rhages  inacu te  in f l ammatory  r eac t ions  of the skin. This may  evidently be at t r ibuted to the fact  that in o rd i -  
na ry  acute i l ff lammation the local concentrat ion of l y sosoma l  enzymes  of leukocytic or igin is too low to 
cause the development  of d i s tu rbances  of integr i ty  of the blood v e s s e l s ,  followed by h e m o r r h a g e s .  
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