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The effect  of adrenal in  on alkaline phosphatase  act ivi ty  and coagulabi l i ty  of the blood was 
studied in expe r imen t s  on 36 rabbi ts .  Inject ion of adrenal in  hydrochlor ide  inc reased  a lka-  
line phosphatase  act ivi ty  in the blood s e r u m  and p l a sma  and this is accompanied  by the devel-  
opment of a hypercoagulemic  react ion.  Adrenal in  does not d i rec t ly  act ivate  alkaline phos-  
phatase .  P r e l i m i n a r y  injection of ace ty l sa l icy l ic  acid in a dose causing ace ty la t ion  of the cel l  
m e m b r a n e s  p reven t s  the inc rease  in alkaline phosphatase  act ivi ty  in the p l a s m a  produced by 
adrena l in  but does not block the hypercoagulemic  react ion.  

The sec re t ion  of adrenal in  by the adrena ls  is one of the mos t  important  m e c h a n i s m s  fo r  hormonal  
regulat ion of the coagulabi l i ty  of the blood in emergency  [8]. Inc reased  product ion of adrenal in  p roduces  
hypercoagulat ion in man and some m a m m a l s .  On the other  hand, evidence has r ecen t ly  been obtained that 
alkal ine phosphatase  pa r t i c ipa te s  both in blood coagulation and in f ibr inolys i s  [2, 3, 10]. 

It was the re fo re  decided to study whether  co r re l a t ion  ex is t s  between the hypercoagulemic  reac t ion  and 
changes in alkaline phosphatase  act ivi ty  a f t e r  injection of adrenal in.  

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

Four series of experiments were carried out on 36 rabbits in which the clotting time of the blood was 
determined in S.Ts. Bazaron's apparatus with automatic temperature regulation [5], and the alkaline phos- 
phatase activity of the serum and plasma was determined [i] before, immediately, and 5, 15, 30, and 60 rain 
after injection of adrenalin. Adrenalin hydrochloride was injected into the marginal vein of the ear over a 
period of 3 rain in a dose of 0.5 ml of a 0.170 solution per kg body weight. Blood for testing was collected 
with graduated silicone-treated cannulas from the femoral artery. To obtain plasma, 1 ml of blood was im- 
mediately poured into a cold test tube with 1 mg dry heparin, mixed thoroughly, and centrifuged for 15 rain 
at 3000 rpm. 

The numerical results were subjected to statistical analysis [9]. 

EXPERIMENTAL RESULTS AND DISCUSSION 

In the expe r imen t s  of s e r i e s  I the clott ing t ime of the blood in six rabbi t s  immedia te ly  a f t e r  injection 
of adrenal in  was reduced f r o m  1681 • 57.2 (initial) to 1071 • 46.5 sec (P < 0.001). The max ima l  reac t ion  was  
obse rved  a f t e r  5 rain, a f t e r  which the clott ing t ime gradual ly  re turned  to normal .  

Immedia t e ly  a f t e r  injection of adrenal in  in al l  ca ses  the re  was some increase  in the s e r u m  alkaline 
phosphatase  activity.  The act ivi ty  of this enzyme 5 rain a f t e r  injection of adrenal in  reached  9.04 • 2.46 units 
(3.64 • 1.07 units before  injection; P = 0.05). The alkaline phosphatase  act ivi ty st i l l  r ema ined  high 15 min  
l a t e r  (mean 7.49 ~: 1.33 units; P c  0.001). 
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During the act ion of adrenal in  the s e r u m  alkaline phosphatase  act ivi ty  thus inc reased  pa ra l i e I  with 
the inc rease  in coagulabil i ty of the blood. 

Since alkaline phosphatase  is p resen t  in the blood cel ls ,  the inc reased  act ivi ty  of the enzyme in the 
s e r u m  could be produced by  des t ruc t ion  of the ce l l s  as  a resu l t  of the m o r e  intensive clott ing of the blood 
and re t r ac t ion  of the clot. In the next s e r i e s  of expe r imen t s  on 11 rabbi t s  clott ing of the blood was acco rd -  
ingly prevented  by the addition of heparin.  Stabil ization of the blood by the addition of sodium oxalate or  
c i t ra te  could not be used because  these anticoagulants a r e  inhibitors of alkaline phosphatase.  

In these exper iments ,  like the preceding group, a s ta t i s t i ca l ly  significant  (P < 0.001) acce l e ra t ion  of 
blood clotting was obse rved  a f t e r  the injection of adrenal in .  The alkal ine phosphatase  ac t iv i ty  in the p l a sma  
showed a para l l e l  increase:  immedia te ly  a f t e r  the injection of adrenal in  the act ivi ty  of this enzyme was 
r a i s ed  on the average  by  45.4% (P< 0.002); 5 rain l a t e r  it was increased  by 46.7% (P < 0.05). 

No significant change in alkaline phosphatase act ivi ty  was found in the hepar in ized  p l a s m a  of eight con- 
t ro l  rabb i t s  rece iv ing  an int ravenous inject ion of physiological  saline in the s ame  volume as the adrenal in  
solution. 

To d i scover  whether  adrenal in  i tself  ac t iva tes  alkaline phosphatase  in the s e r u m  and p lasma ,  in seven 
expe r imen t s  in v i t ro  adrenal in  was added to s e r u m  and p l a sma  in a final concentra t ion of 2 # g / m l  ( co r r e -  
sponding approximate ly  to the concentra t ion of th is  hormone in expe r imen t s  in vivo). In no case  was an in- 
c r e a s e  in the act ivi ty  of the enzyme found. Consequently,  the i nc rea se  in alkal ine phosphatase  act ivi ty  in 
the exper imen t s  in vivo was connected with enzyme reaching  the p l a sma  f r o m  outside. 

A poss ib le  explanation could be that under the influence of adrenal in  alkaline phosphatase  is l ibera ted  
f r o m  pla te le ts ,  leukocytes ,  e ry th rocy tes ,  and endothelial  ce l ls  of the blood ve s se l s .  

E x p e r i m e n t s  have shown [11, 12] that the l ibera t ion of procoagulants  f r o m  pla te le ts  by the act ion of 
adrenal in  can be prevented  by acetyla t ion of the i r  m e m b r a n e s .  The poss ibi l i ty  cannot be ruled out that ace t -  
y la t ion of the m e m b r a n e s  may  inhibit the analogous reac t ions  of other  ce l l s  in contact  with the blood p lasma.  
In the next s e r i e s  of exper imen t s  11 rabbi ts  were  the re fo re  given ace ty l sa l icy l ic  acid by mouth in a dose of 
325 mg five t imes  at in tervals  of 12 h. The las t  dose was given 2 h before  the exper iment .  The or iginal  a l -  
kaline phosphatase  act ivi ty  in the p l a sma  of these  an ima l s  was found to be reduced on the ave r age  by 59.6% 
(P< 0.01) compared  with the control .  Af te r  injection of adrenal in  the clott ing t ime  of the blood as  a rule  was 
reduced (as in the preceding  s e r i e s  of exper iments) ,  but no significant changes in alkaline phosphatase  ac -  
t iv i ty  we re  found throughout the exper iment .  

In the light of data showing the role  of t issue th romboplas t in  [6] and alkaline phosphatase  [4] in the 
m e m b r a n e  function of cel ls ,  the inc reased  coagulabil i ty of the blood in rabbi t s  rece iv ing  ace ty l sa l i ey l i c  acid 
could be due e i ther  to l ibera t ion  of m e m b r a n e  m a t e r i a l  pos se s s ing  low phosphatase  act ivi ty  or  to the d i rec t  
act ivat ion of fac tor  XII by adrenal in  [7]. Another  poss ibi l i ty  is that  the inc rease  in alkaline phosphatase  ac -  
t ivi ty and the acce l e ra t ion  of blood clotting a r e  two independent p r o c e s s e s  developing under  the influence of 
adrenal in .  
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