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Expe r imen t s  on r abb i t s  and r a t s  showed that  ATP r e s t o r e s  the vascu la r  r e s p o n s e  of the skin 
to bradykinin  and h i s t amine  to n o r m a l  when inhibited by sodium cyanide.  The r e s u l t s  of the 
inves t igat ions  conf i rmed  the hypothes is  of the ac t ive  c h a r a c t e r ,  coupled with energy  ex- 
pendi ture ,  of the i nc rea sed  pe rmeab i l i t y  of the v e s s e l s  by pe rmeab i l i ty  f ac to r s  and they de-  
m o n s t r a t e d  the impor tan t  r o l e  of h igh -ene rgy  phosphorus  compounds in this  mechan i sm.  
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During the ac t ion  of i n f l ammato ry  s t imul i  on the t i s sues  pe rmeab i l i ty  f ac to r s  (his tamine,  kinins,  
serotonin) a r e  l ibe ra ted  or  fo rmed;  they cause  rounding of the endothelial  ce l ls  and they i nc rea se  the p e r -  
meab i l i ty  of the endothelial  m e m b r a n e .  Rounding of the endothelial  ce l l s  is linked with a change in the 
s tate  of the i r  con t rac t i l e  s t r u c t u r e s  [8]. On this ba s i s  it was postulated that the cont rac t ion  of these  s t r u c -  
t u r e s  is coupled with expendi ture  of energy produced by aerobic  r e sp i r a t ion .  Exper iments  have  shown that  

the act ion of pe rmeab i l i ty  f ac to r s  is b locked by the use  of cyanides  
TABLE 1. Effect  of ATP  on 
Response  of Skin Vesse l s  of a 
Rabbi t  to P e r m e a b i l i t y  F ac t o r s ,  
when Inhibited by NaCN (10 -2 M) 

Permeability o I m e  I aTP 
- - r  - -  2 o. ~ I,o+ -I(10- MI+ 

mediator ]o o~--~ o o o[ Nac~ 

Hfstamine(10/~g) 30, 30 4 30 30 30* 

Bradyl~tnin 30,30 [ 5,30 30 30* 
(0.5 vg) / 

Legend.  Here  and in Tab le s  2 
and 3 n u m e r a t o r  r e p r e s e n t s  
number  of an imals  with d i s tu rb -  
ed vascu la r  pe rmeab i l i t y ,  de-  
nomina to r  to ta l  number  of ani-  
m a l s .  Resu l t s  d i f fer ing s ig -  
nif icant ly (P < 0.05) f r o m  control  
2 a r e  m a r k e d  by an  a s t e r i s k .  

in doses  inhibiting t i s sue  r e s p i r a t i o n  [6]. In hypoxia induced by cy-  
anide, the r e s y n t h e s i s  of h igh-energy  compounds,  espec ia l ly  ATP,  
in the endothelial  ce l l s  may  be sharp ly  reduced.  

This  invest igat ion was c a r r i e d  out to t e s t  the above hypothes is .  

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

Expe r imen t s  w e r e  c a r r i e d  out on 30 Wts ta r  r a t s  (180-230 g} 
and 25 chinchil la r abb i t s  (2.7-3.3 kg). The effect  of m e d i a t o r s  on 
vascu l a r  pe rmeab i l i t y  was studied by a modif ied [4] R a m s d e l l ' s  me th -  
od [9]. A 1~0 solution of the dye Evans '  Blue (T-1824) was injected 
in t ravenously  in a dose of 20 mg /kg .  Af ter  a delay of 5 min,  0.1 ml  
ATP solution (10-2-10 -3 M) was injected into the p rev ious ly  shaved 
skin of the flank of the r abb i t s  and r a t s .  Two minutes  a f te r  the in- 
ject ion of ATP,  0.1 ml  NaCN solution (10 -2 M) was injected in t r a -  
de rm a l ly  into the s ame  papules .  Bradykinin (0.5-1.0 ~g) or  h i s t a -  
mine  (10 /~g) was injected 10 min  l a te r  into the s a m e  a r e a s  of the 
skin. 

The r e s u l t s  w e r e  analyzed by F i s h e r ' s  method for  a fourfold 
table  [2]. 
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TABLE 2. Effect  of ATP  on 
Response  of Skin Vesse l s  of 
Ra ts  to P e r m e a b i l i t y  F a c t o r s  
when Inhibited by  NaCN (10-2M) 

TABLE 3. Effect  of ATP and AMP on 
Response  of Skin Vesse l s  of a Rabbi t  to 
His t amine  (10 g) when Inhibited by NaCN 
(10 -2 M) 

i~=  I...q z 
Permeability ~ ~o ~ ~ ATP o ~  o +-S](10-aM)+ 
mediator o o o o ,~ NaCN 

Histamine 
B(~O .~g). 
raaymrtm 
(1 gg) 

21/21 1 4/21 

17/17 0/17 

14/21" 

10/17" 

" o ~ "  ' I 
Concentrar, o o=.-~ ~ eq - I ~  z.-, AMr, of ATP and ~ = o 

NaCN 

I 
10 -3 M [ 20,20 6.20 10,20 
5"10 -3 M ! 1212 3 12 6/I2" 

ATP 
+ 

NaCN 

1520* 
1212" 

Synthetic bradykinin  (Sandoz, Switzerland),  h i s t amine  hydroch lor ide  (Riga P h a r m a c e u t i c a l  Chemica l  
Fac tory) ,  Evans '  Blue dye (Reanal,  Hungary) ,  and NaCN (Chemapol,  Czechoslovakia)  were  used.  

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

In the expe r imen t s  on r abb i t s  (Table 1) h i s t amine  (10 ~g) and bradykin in  (0.5 ~g) we re  injected into 
intact  a r e a s  of skin, inducing a d is turbance  of va scu l a r  p e r m e a b i l i t y  in eve ry  case .  P e r m e a b i l i t y  med ia to r s ,  
injected into a r e a s  of skin inf i l t ra ted with cyanide,  caused  v i r tua l ly  no d i s tu rbance  of va scu l a r  p e r m e a b i l i -  
ty (P < 0~ The p r e l i m i n a r y  injection of ATP  (10 -2 M) into a r e a s  of skin into which NaCN solut ion was 
l a t e r  injected in eve ry  ca se  r e s t o r e d  the abi l i ty of the v e s s e l s  to r e a c t  to the p e r m e a b i l i t y  m e d i a t o r s .  

In the expe r imen t s  on r a t s  (Table 2) ATP  in a concent ra t ion  of 10 -2 M in some  c a s e s  i t se l f  induced a 
d i s turbance  of va s cu l a r  pe rmeab i l i t y ,  so that  in the main  s e r i e s  of expe r imen t s  a concent ra t ion  of 10 -3 M 
was used:  this gave no such effect  although, despi te  the d e c r e a s e  in the ATP concentra t ion,  it s ignif icant ly 
weakened the inhibi tory effect  of cyanide on the act ion of the p e r m e a b i l i t y  f ac to r s .  

In a s epa ra t e  s e r i e s  of expe r imen t s  on r abb i t s  (Table 3) two de r iva t ives  of adenyltc  acid - ATP and 
AMP - w e r e  compared .  As Tab le  3 shows, the p r e l i m i n a r y  injection of AMP (10-3M) did not s ignif icant ly 
change the inhibited r e s p o n s e  of the r a b b i t ' s  skin v e s s e l s  to h i s tamine .  P r e l i m i n a r y  inject ion of AT]? in the 
s a m e  concent ra t ion  i nc rea sed  by 2.5 t i m e s  the abi l i ty of the skin v e s s e l s ,  when inf i l t ra ted  with cyanide,  to 
r e a c t  to inject ion of h i s t amine  by inc reased  pe rmeab i l i t y .  An inc rea se  in the AMP concent ra t ion  to 5 �9 
10 -s M on the a v e r a g e  inc reased  the r eac t i v i t y  of the skin v e s s e l s  to h i s t amine  (P < 0.05). However ,  in 
50% of c a s e s  no d is turbance  of va scu l a r  p e r m e a b i l i t y  developed under  these  c i r c u m s t a n c e s .  The injection 
of ATP  in the s a m e  concent ra t ion  in al l  c a s e s  r e s t o r e d  the abi l i ty of the skin v e s s e l s  to r e a c t  by i nc rea sed  
pe rmeab i l i t y  to the inject ion of h i s t amine .  

It is s ta ted  in the l i t e r a t u r e  that  ATP is a med ia to r  of in f lammat ion  [1], although se r ious  object ions 
have been r a i s ed .  Some w o r k e r s  [3, 5, 7] have shown that  ATP in doses  of up to 1000 ~g  (~ 2 . 1 0  -2 M) does 
not i nc r ea se  the va s cu l a r  pe rmeab i l i t y  in heal thy r abb i t s .  The p re sen t  e x p e r i m e n t s  con f i rmed  this  s t a t e -  

merit. 

The r e s u l t s  of the p r e s en t  invest igat ions  suppor t  the view of the ac t ive  c h a r a c t e r  of the inc reased  
pe rmeab i l i t y  of the v e s s e l s  under  the influence of t rue  pe rmeab i l i t y  f a c to r s  and its link with energy  ex- 
pendi ture;  they indicate  the impor tance  of h igh -ene rgy  phosphorus  compounds in this  m e c h a n i s m .  

In the light of t hese  fac ts  it can be pos tu la ted  that  the main  cause  of the d e c r e a s e  in i n f l ammato ry  r e -  
act iv i ty  taking p lace  under  apparen t ly  the m o s t  widely different  pathological  condit ions,  is evidently weaken-  
ing of the synthes is  of h igh -ene rgy  compounds or the inhibition of enzyme  s y s t e m s  as a r e s u l t  of which 
the re  is a defici t  in the product ion of energy  r equ i r ed  both to l i be ra t e  or  to f o r m  the p e r m e a b i l i t y  f ac to r s  
and for  the con t rac t i l e  r e a c t i o n  of the endothelial  ce l l s .  
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