
CHANGES IN GUANASE ACTIVITY IN THE LUNGS 

AND SERUM OF GUINEA PIGS WITH ANAPHYLACTIC SHOCK 

K. Prodanov, B. Bozhkov, UDC 612.017.3.612.128+612.215.015.1 

Ts. Groncharova, and D. Genov 

The guanase  ac t iv i ty  of the lung t i s s u e  and blood s e r u m  of guinea  p igs  is  i n c r e a s e d  a f t e r  
anaphylac t i c  shock.  

The c l in i ca l  p i c t u r e  of anaphylac t ic  shock is  f o rmed  under  the inf luence of enzyme  s y s t e m s  ac t iva ted  
as  a r e s u l t  of the  a n t i g e n - a n t i b o d y  r e a c t i o n  and of b io log ica l ly  ac t ive  subs t ances  l i b e r a t e d  dur ing  this  
r e a c t i o n  [8]. Guanase ,  an enzyme p a r t i c i p a t i n g  in pu r ine  m e t a b o l i s m ,  i s  found in the b lood p l a s m a  of some  
e x p e r i m e n t a l  a n i m a l s :  guinea  pigs ,  r a t s ,  dogs,  etc.  The blood guanase  ac t iv i ty  of t he se  a n i m a l s  i s  50-70 
t i m e s  h ighe r  than that  of  man. In t hese  an ima l s ,  guanase  e n t e r s  the c i r c u l a t i o n  in the lungs.  

The ob jec t  of th is  inves t iga t ion  was to s tudy the guanase  ac t iv i ty  of the lungs in guinea  p igs  with 
anaphylac t ic  shock, having r e g a r d  to the fact  that  the  lungs in these  an ima l s  a r e  an o rgan  p r i m a r i l y  af fec ted 
by  th is  condit ion.  

EXPERIMENTAL METHOD 

Experiments were carried out on 22 guinea pigs weighing ]70 ± 20 g. After preliminary sensitization 
with egg albumin, anaphylactic shock was produced in 12 of these animals by administration of an aerosol 
of the same antigen. The control group consisted of I0 animals. Blood was t~ken from the experimental 
animals by exsanguination. After removal of the branches of the bronchi and blood vessels the lungs were 
homogenized in the cold, in 0.25 M sucrose solution (in the ratio i:i0) by means of a homogenizer fitted 
with a Teflon pestle, for I0 min by the method of Levine et al. [7]. The resulting homogenate was centri- 
fuged for 20 min at 20,000 g (MSE Superspeed Centrifuge), by Hogeboom's method [5]. Guanase activity in 
the supernatant was investigated by the method of Hue and Free [6], and expressed in i.u./g fresh weight. 
Three parallel tests were carried out for each guinea pig and the mean calculated. 

Student's criterion was used for statistical analysis of the results. The significance of the differences 
was calculated from Sepetliev's tables [3]. 

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

The r e s u l t s  of the inves t iga t ions  a r e  given in Table  1. An i n c r e a s e  in ac t iv i ty  of the enzyme  was 
found both in the soluble  p a r t  of the lung homogena te  and in the blood s e r u m  by 44.3 and 34.3%, r e s p e c -  
t ive ly ,  above the cont ro l  value.  The d i f f e r ences  a r e  s t a t i s t i c a l l y  s ign i f i can t  (P < 0.01). 

The i n c r e a s e  in s e r u m  enzyme ac t iv i ty  can be expla ined  by i t s  l i b e r a t i o n  into the blood s t r e a m  f rom 
the lung p a r e n c h y m a .  So f a r  as the m e c h a n i s m  of the i n c r e a s e  in guanase  ac t iv i ty  in the lungs i s  concerned ,  
however ,  i t  can only be pos tu l a t ed  that  in anaphylac t ic  shock the content  of guanine b a s e s  is  i n c r e a s e d ,  with 
a consequent  i n c r e a s e  in guanase  ac t iv i ty .  An i n c r e a s e  in enzyme  ac t iv i ty  may a lso  deve lop  as  a r e s u l t  of 
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TABLE 1. Changes in Guanase  Act iv i ty  of Lungs and S e r u m  
of Guinea  P igs  in Anaphy lac t i c  Shock (M :~ a) 

Index ] Expt. ] control 
Guanase activity of lungs . . . . .  348,54-25,9 (12) 2414-17,5 (10) 
Serum guanase 
activity . . . . . . . . . . .  55,54-3,74 (2) 4 ,34-3,23 (10) 

Note. Number  of  a n i m a l s  g iven in p a r e n t h e s e s .  

<0,01 

<0,01 

i n c r e a s e d  s y n t h e s i s  of the enzyme  or  i t s  ac t iva t ion  through d i s t u r b a n c e  of the  spa t i a l  conf igura t ion  of i t s  
s e c o n d a r y  and t e r t i a r y  s t r u c t u r e ,  with the f o r m a t i o n  of  addi t iona l  ac t ive  c e n t e r s .  Ac t iva t ion  of the syn the -  
s i s  of th is  enzyme  is un l ike ly ,  b e c a u s e  a l a r g e  quant i ty  of  ATP  would be r e q u i r e d  fo r  th is  pu rpose .  How- 
eve r ,  as  the  w r i t e r s '  o the r  e x p e r i m e n t s  have shown, the ATP content  of  the lungs in gu inea  p igs  with ana -  
phyla t ic  shock is  c o n s i d e r a b l y  reduced .  Other  ev idence  aga ins t  the ac t iva t ion  of syn thes i s  is  the p r e s e n c e  
of in ju ry  to the lung t i s s u e  as  a r e s u l t  of hypoxia  and ac t iva t ion  of p r o t e o l y s i s  and c y t o l y s i s  in anaphylac t i c  
shock [9]. 

Accord Ing  to B lyuge r  et  al .  [1], the r a i s e d  blood enzyme  level  i s  a r e s p o n s e  of  the ce l l  o r g a n e l l e s  to 
the ac t ion of the i n ju r ious  agent  l ead ing  to d i s t u r b a n c e  of ox ida t ive  phosphory la t ion .  As  a r e s u l t  of the 
subsequent  d i s t u r b a n c e  of  p e r m e a b i l i t y  of the ce l l  m e m b r a n e s ,  enzyme  is  l i b e r a t e d  Into the b lood s t r e a m .  
P r o b a b l y  the lungs  a r e  not the only s o u r c e  of guanase  in these  ca se s .  It ha s  been  found that  the s e r u m  
guanase  ac t iv i ty  i s  a l so  i n c r e a s e d  a f t e r  toxic  in ju ry  to the  l i v e r ,  an o rgan  which p l a y s  a much m o r e  i m p o r -  
tant  ro l e  in the pa thogenes i s  of anaphy lac t i c  shock in guinea  p ig s  in connect ion  with the f ixat ion of ant igen 
dur ing  s e n s i t i z a t i o n  and l oca l i z a t i on  of a n t i g e n - a n t i b o d y  complexes .  
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