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Injection of r eac t ing  doses  of specif ic  a l le rgen  into the fluid per fus ing  the kidneys of sen-  
s i t ized dogs caused  no change in the intensi ty of eor t i so l  me tabo l i sm.  Since the same  
doses  of specif ic  a l le rgen  seve re ly  dis turbed the intensi ty of cor t i so l  me tabo l i sm  in the 
l i ve r  of the s ame  dogs, it is  postulated that not all  the enzymes  concerned with cor t i so l  
m e t a b o l i s m  a re  affected by a l le rg ic  a l te ra t ion  of organs,  but only some of them,  notably 
A4-cor t i sol  r edue tase ,  through a r e v e r s i b l e  change in the conformat ion  of i ts  apoenzyme.  

The r a t e  of d i sappearance  of exogenous cor t i so l  and cor t i cos te rone  f r o m  the blood s t r e a m  is r e -  
duced in some a l le rg ic  d i s ea se s  [3, 4], indicating depress ion  of the me tabo l i sm of these  ho rmones .  In ex- 
p e r i m e n t s  on dogs Pytsk i i  and Gulyi [1] showed that  a l le rg ic  a l te ra t ion  lowers  the intensity of cor t i so l  
me tabo l i sm  in the l i ve r .  However ,  the poss ib le  d i s tu rbances  on me tabo l i sm  of this ho rmone  in other t i s -  
sues  has  not ye t  been  studied. 

The poss ib i l i ty  of a d is turbance of eor t i so l  me tabo l i sm in a l le rg ic  r eac t ions  of nondelayed type was  
invest igated in dog kidneys.  

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

The kidneys were  per fused  in v i t ro  with Ty-rode solution containing 1.2% dextran.  Cort isol  was  
added to the ar t i f ic ia l  per fus ion  fluid in concentra t ions  vary ing  f r o m  physiological  to s t r e s s o r .  The fluid 
flowing f r o m  the kidney was col lected in por t ions  every  9 rain, and the content of r e s idua l  unmetabol ized 
cor t i so l  was  de te rmined  in each port ion by a f luo romet r i c  method.  The f luo romete r  designed by Pytski i  
( incandescent  lamp as  the s tabi l ized light source ,  p r i m a r y  and secondary  in te r fe rence  f i l t e r s  470 and 540 
nm, FI~U-17a r e c o r d e r  with m i r r o r  galvanometer)  was  used  for  the de terminat ion .  The r a t e  of per fus ion  
was  mainta ined at about 10 ml/min/100 g weight of kidney. Collection of the per fus ion  fluid began a f te r  
washing out for  15 min.  In mos t  expe r imen t s  per fus ion  continued for  6-8 h. The intensi ty of m e t a b o l i s m  
in each case  was  judged as  a ru le  f r o m  the res idua l  cor t i so l  concentra t ion in the outflowing per fus ion  fluid, 
and also a f te r  ana lys is  of the r e s u l t s  as  a whole and compar i son  of those for  the individual dogs, f r o m  the 
quantity of metabol ized  cor t i so l  in #g/rain/100 g weight of kidney at equal r a t e s  of perfusion.  The metabo-  
l i t es  of cor t i so l  we re  i so la ted  by pape r  ch romatography  in a BuSh 5 s y s t e m  and identified f r o m  thei r  UV 
f luorescence ,  thei r  Rf values ,  the i r  ehromogen  spec t rum in sulfuric  acid, and r eac t ions  with phenylhy- 
drazine and blue t e t r azo l ium.  Sensit ization with normal  ho r se  s e r u m  (NHS) was  c a r r i e d  out with three  
inject ions at  in te rva ls  of 24 h, in doses  of 0.5 ml  N-HS/kg body weight.  Sensit ization with egg a lbumin was 
c a r r i e d  out by three  subcutaneous injections of a mix ture  of egg albumin and complete  adjuvant in doses  
of 1.5 ml  egg albumin and 1 ml  adjuvant]10 kg body weight.  
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T A B L E  1. Ef fec t  of I n j e c t i o n s  of R e a c t i n g  
D o s e s  of Spec i f i c  A l l e r g e n s  on In t ens i t y  of 
C o r t i s o l  M e t a b o l i s m  in K idneys  of Dogs  
S e n s i t i z e d  wi th  NHS and CEA 
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steroids. No tetrahydro-derivatives of cortisol 
was cortisone. If the cortisole concentration in the inflowing perfusion fluid ranged from 17.4 to 80.5 #g%, 
the quantity of cortisone formed was 11.6-15.0%. 

In the experiments of series II on the kidneys of nine intact dogs, the effect of NIIS and crystalline 
egg albumin (CEA) on the intensity of eortisol metabolism was studied. The results showed that NIIS in 
concentrations up to 400 pg/ml caused no change in the intensity of cortisol metabolism. 

Injection of the specific allergen in concentrations up to 0.02 ml/ml perfusion fluid entering the kid- 
neys of dogs sensitized with NHS caused no change in the intensity of cortisol metabolism, but in concen- 
trations of between 0.i0 and 0.13 ml/ml it lowered the intensity of metabolism very slightly in a few cases 
only .  M o r e o v e r ,  t h i s  e f f ec t  w a s  s e e n  on ly  a t  the  m o m e n t  of  i n j e c t i o n  of  the  NHS, a f t e r  which  the  i n t e n s i t y  
of c o r t i s o l  m e t a b o l i s m  r e t u r n e d  to i t s  o r i g i n a l  l e v e l  in the  f i r s t  p o r t i o n  c o l l e c t e d  a f t e r  i n j e c t i o n  of the  
a l l e r g e n  (Tab l e  1). It i s  i n t e r e s t i n g  to note  tha t  t h e s e  c o n c e n t r a t i o n s  of NHS gave r i s e  to a m a r k e d  and 
p r o l o n g e d  d e c r e a s e  in the  i n t e n s i t y  of c o r t i s o l  m e t a b o l i s m  in the  l i v e r  of the  s a m e  dogs  [1]. 

A s i m i l a r  r e a c t i o n  to  i n j e c t i o n  of CEA w a s  o b s e r v e d  in the  k i d n e y s  of dogs  s e n s i t i z e d  wi th  egg a l -  
b u m i n .  CEA c o n c e n t r a t i o n s  of up to  200 #g /ml ,  which  c a u s e d  a v e r y  m a r k e d  d e c r e a s e  in the  i n t e n s i t y  of 
c o r t i s o l  m e t a b o l i s m  in the  d o g ' s  l i v e r ,  h a d  no e f f ec t  w h a t s o e v e r  on t h e i r  k i d n e y s .  L a r g e  c o n c e n t r a t i o n s  
of CEA l i k e w i s e  had  v i r t u a l l y  no e f f ec t  (Tab l e  1). 

In the e x p e r i m e n t s  of P y t s k i i  and  Guly i  [1], in which  r e a c t i n g  d o s e s  of a l l e r g e n s  w e r e  i n j e c t e d  into 
the  l i v e r  of s i m i l a r l y  s e n s i t i z e d  dogs ,  c o r r e s p o n d i n g  d o s e s  of s p e c i f i c  a l l e r g e n  c a u s e d  a s h a r p  d e c r e a s e  
in the  i n t e n s i t y  of c o r t i s o l  m e t a b o l i s m  a c c o m p a n i e d  by  a d e c r e a s e  in the  f o r m a t i o n  of the  p r i n c i p a l  c o r t i s o l  
m e t a b o l i t e - t e t r a h y d r o c o r t i s o l .  Th i s  i n d i c a t e s  i nh ib i t i on  of A ~ - c o r t i s o l  r e d u e t a s e  ac t i v i t y .  In j ec t ion  of 
N A D P . H 2 ,  the  c o f a c t o r  of t h i s  e n z y m e ,  in t h e s e  e x p e r i m e n t s  r e s t o r e d  A 4 - c o r t i s o l  r e d u c t a s e  a c t i v i t y  only 
n e g l i g i b l y .  The r e s u l t s  of the  p r e s e n t  e x p e r i m e n t s ,  showing  tha t  e o r t i s o l  m e t a b o l i s m  in the  k i d n e y s  of the 
s e n s i t i z e d  dogs ,  un l ike  in the  l i v e r ,  i s  u n d i s t u r b e d ,  coup led  wi th  the  known f ac t  tha t  A 4 - c o r t i s o l  r e d u c t a s e  
i s  a b s e n t  f r o m  the  dog k idney ,  s u g g e s t s  t ha t  a m e c h a n i s m  fo r  d e p r e s s i n g  the a c t i v i t y  of A 4 - c o r t i s o l  r e d u c -  
t a s e  e x i s t s  in the  l i v e r .  The ch i e f  c o f a c t o r  of the  o t h e r  e n z y m e  s y s t e m  p a r t i c i p a t i n g  in c o r t i s o l  m e t a b o -  
l i s m  i s  a l s o  known to be  NADP -H2, but  in the  k i d n e y s  no d i s t u r b a n c e  of c o r t i s o l  m e t a b o l i s m  w a s  r e v e a l e d .  
Consequen t l y ,  the  f a c t o r  i nh ib i t i ng  the  e f f ec t  of the  a l l e r g e n - a n t i b o d y  r e a c t i o n  i s  not  N A D P .  H 2 d e f i c i e n c y ,  
but  e v i d e n t l y  a change  in the  c o n f o r m a t i o n  of the  A 4 - c o r t i s o l  r e d u c t a s e  a p o e n z y m e .  

EXPERIMENTAL RESULTS 

Altogether 41 mongrel dogs were used. In the ex- 

periments of series I on seven intact dogs certain features 
of eortisol metabolism in the kidneys of the animals un- 
der the experimental conditions used were investigated. 

The results showed that ff the kidneys were per- 
fused with solution not containing eortisol, no substances 
giving fluorescence which could interfere with the estima- 
tion of eortisol were present in the outflowing perfusion 
fluid after 15 rain. 

With a constant concentration of cortisol in the in- 
flowing perfusion fluid the intensity of its metabolism was 
constant throughout the period of perfusion. With an in- 
crease in the cortisol concentration in the inflowing per- 
fusion fluid, however, the rate of its metabolism was in- 
creased. For instance, if the cortisol concentration in- 
creased from 4.10 to 99 pg%, the intensity of its metabo- 
lism rose from 0.277 to 2.00 pg/min/100 g. It can be con- 
cluded that a passive self-regulating control mechanism 
operates in the kidneys, just as in the liver [2, 5]. 

The quantity of Porter-Silber chromogens was not 
increased after fi-glueuronidase hydrolysis, i.e., the dog's 
kidneys did not form glucuronides of this group of cortico- 

were formed in the kidneys and its principal metabolite 

1 385 



i. 

2. 

31 

4. 

5. 

LITERATURE CITED 

V. I. l~ytskii and Yu. L. Gulyi, Pat. Fiziol., No. 4, 12 (1968). 
V. I. Pytskii, Adrenal and Extra-Adrenal Mechanisms in the Cortisol Supply of the Tissues in 
Allergic Processes, Doctoral Dissertation, Moscow (1968). 
A. K. Done, R. S. Ely, L. Olsen, et al., Metabolism, 4, 416 (1955). 
V. C. Kelley and R. S. Ely, Ann. New York Acad. Sci., 86, 1115 (1960). 
F. E. Yates, Fed. Proc., 24, 723 (1965). 

1386 


