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Adrenalectomy in mice increases  the sensit ivity of the animals to a general  anaphylactie react ion of 
the r e v e r s e d  di rec t  anaphylaxis type, which is abolished by hydrocortisoneo The local response  of this 
type in adrenalectomized animals is l ess  c lear  than in controls,  and injection of hydrocor t isone reduces 
the number of positive react ions in intact animals also, Deep ether anesthesia,  under which the animals 
rece ived  their  injection of ant i -mouse  serum,  had no significant effect on the general  and local  react ions 
of the r eve r sed  direct  anaphylaxis type. 

Studies of r eve r sed  direct  anaphylaxis (arising under the influence of cytotoxte se ra  of various types) 
is of great  importance to the new science of immnnopathology and to the elucidation of the role of humoral  
fac tors  in the corresponding pathological p roces ses .  On the basis  of severa l  features  (the charac te r  and 
action of the antibodies, the degree of access ibi l i ty  of the corresponding antigens, quantitative relationships 
between the reagents)  direct  r eve r sed  anaphylaxis differs f rom the classical  anaphylactic react ions ,  not 
only of direct,  but also of r eve r sed  induced anaphylaxis.  

The object of this investigation was to study the effect of adrenalectomy and anesthesia,  with their  
d i rect  action on the course of active and passive anaphylaxis, on react ions of this type. 

EXPERIMENTAL METHOD 

Experiments  were ca r r i ed  out on albino mice on which adrenalectomy was per formed 48 h before the 
tes ts .  Ant i -mouse  sera ,  i.e., s e r a  of rabbits immunized with a mouse spleen suspension in homologous 
serum,  were  used~ Their  t i ter  in the complement  fixation tes t  was 1:400 with an antigen dilution of 1:1000. 
To reproduce the general  react ion the se ra  were  injected intravenously,  but for local react ions  int radermal ly .  
Local phenomena were expressed  as vascular  reactions (hemorrhages),  the size of which was measured  on 
the inner surface of the mouse ' s  skin, and the resul ts  were a s ses sed  by the usual sys tem.  General reactions 
were a s se s sed  f rom the mortal i ty  of the animals during the 24 h after injection of se rum.  

EXPERIMENTAL RESULTS 

Effect of Adrenalectomy.  The minimal lethal doses of ant iserum for the adrenalectomized animals 
24 h af ter  the operation were  much lower than the doses for  the intact control animals (0.005 and 0~ ml 
respect ively) .  On the second day they showed a decrease  (0.0025) and reached a minimum on the 4th day 
(0.0012 ml), when the difference between doses for  the control and experimental  animals reached 80 t imes.  
By the 12th day the lethal doses for the control and intact animals had become the same~ Unilateral adre -  
nalectomy had no effect on the sensit ivity of the mice to ant i -mouse  serum.  However, adrenalectomy did 
not strengthen, but ra ther  weakened the local react ions to in t radermal  injection of ant i -mouse serum.  In 
adrenalectomized mice the number of negative reactions was 22 in 55 animals (40%), in unilateral ly ad re -  
naleetomized mice 17 in 60 animals (28%), and in the controls 17 in 89 mice (19%). Some of the animals 
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TABLE 1. Effect  of A d r e n a l e c t o m y ,  Cor t i sone ,  and E the r  
A n e s t h e s i a  on Man i f e s t a t i on  of Skin Reac t ions  of the R e v e r s e d  

D i r e c t  Anaphylax is  Type 

Animals 

Control 
Unilaterally adrenalec- 

tomized 
Bilaterally adrenalec- 

tomized 
Receiving cortisone 
Anesthetized 

Intensity of sMn reactions 

--, _+ +, + +  +++, +++ 

abs. 

19 

28 

4O 
35 
20 

89 17 

17 60 

55 22 
63 22 
62 13 

abs. % 

44 49 

32 53 

24 44 
22 35 
23 37 

abs. % 

28 32 

11 19 

9 9 16 1 3o 
26 43 

"Note. The a n t i s e r u m  used  was  di lu ted 1:4. 

TABLE 2. Effect  of Cor t i sone  on G e n e r a l  R e v e r s e d  D i r e c t  

Anaphylax i s  

Animals 

Adrenalectomized 
Adrenalectomized and 

receiving cortisone 

Control, intact 

0,1 

6/6 

Dose of anti-mouse serum 

0,075 0,'05 O,Ol 0,005 

17/17 13/, 8 

4/~ ~/~ %. ~/~ 

2/6 l/6 % 0/6 

in ml) 

0,0025 0,0012 

7/17 ~/~ 

Note.  Here  and  in  Tab le  3, n u m e r a t o r  shows n u m b e r  of dying 
m i c e ,  d e n o m i n a t o r  g ives  tota l  n u m b e r  of a n i m a l s  in e x p e r i m e n t .  

died a f t e r  b i l a t e r a l  a d r e n a l e c t o m y ,  p r e s u m a b l y  th rough the e n t r y  of the s e r u m  into the blood s t r e a m ,  b e c a u s e  
r e p r o d u c t i o n  of loca l  r e a c t i o n s  r e q u i r e d  a d m i n i s t r a t i o n  of the s e r u m  in  doses  caus ing  death of the a d r e n a l -  
e e t o m i z e d  m i c e  if the s e r u m  e n t e r e d  the blood s t r e a m  (Table 1). 

Effec t  of Cor t i sone .  H y d r o c o r t i s o n e ,  when i n j ec t ed  into the a d r e n a l e e t o m i z e d  m i c e  in  two doses ,  each  
of 3 rag, 18 and 3 h be fo re  i n t r a v e n o u s  i n j e c t i o n  of the a n t i - m o u s e  s e r u m ,  s h a r p l y  r e duc e d  t h e i r  s e n s i t i v i t y  
to the s e r u m ,  and l e tha l  doses  of the s e r u m  were  then a l m o s t  iden t ica l  for  the e x p e r i m e n t a l  and con t ro l  
a n i m a l s  (Table 2). In jec t ion  of a d r e n a l i n  into the a d r e n a l e c t o m i z e d  a n i m a l s  in v a r i o u s  doses  and at v a r i o u s  
t i m e s  had no effect  on the cou r se  of the g e n e r a l  anaphy lac t i c  r e a c t i o n .  

The  Effect  of Cor t i sone  on the Local  Reac t ions  Was Studied in  In tac t  A n i m a l  s . In m i c e  r e c e i v i n g  
c o r t i s o n e ,  the n u m b e r  of nega t ive  r e a c t i o n s  was i n c r e a s e d  f r o m  19 to 35% (Table 1). 

Effect  of G e n e r a l  A n e s t h e s i a .  The effect  of e ther  a n e s t h e s i a  was s tud ied  in a n i m a l s  which w e r e  deeply  
a n e s t h e t i z e d  at  the t i m e  of r e c e i v i n g  the i n j ec t i on  of s e r u m  and for  the next  30 rain.  A n e s t h e s i a  r e duced  
the s e n s i t i v i t y  of the a d r e n a l e c t o m i z e d  mice  to the ac t ion  of a n t i - m o u s e  s e r u m ,  and LDs0 in  th i s  case  was  
i n c r e a s e d  by about  5 t i m e s  c o m p a r e d  with the dose caus ing  50% m o r t a l i t y  u n d e r  o r d i n a r y  condi t ions  (Table 
3). So fa r  as local  r e a c t i o n s  a r e  conce rned ,  a n e s t h e s i a  had no a p p r e c i a b l e  effect  on t he i r  m a n i f e s t a t i o n  
( expe r imen t s  on in t ac t  a n i m a l s ,  see  Tab le  1). 

T h e s e  i n v e s t i g a t i o n s  r e v e a l e d  d i f f e r ences  as r e g a r d s  the effect  of the a d r e n a l  s y s t e m  and the ac t ion  
of e the r  a n e s t h e s i a  on g e n e r a l  and local  r e v e r s e d  d i r e c t  anaphy lax i s .  Local  r e a c t i o n s  of m i c e  to i n t r a d e r m a l  
i n j e c t i o n  of a n t i - m o u s e  s e r u m  w e r e  w e a k e r  than the r e a c t i o n s  in  the cont ro l  a n i m a l s ,  a l though a f t e r  i n t r a -  
venous  i n j e c t i o n  of the s a m e  s e r u m ,  a d r e n a l e c t o m i z e d  a n i m a l s  died f rom much  s m a l l e r  doses  than  c o n t r o l s .  
This  was o b s e r v e d  not  only a f t e r  18 h, bu t  a l so  e a r l i e r :  in  e x p e r i m e n t s  in  which the dye E v a n s '  b lue  was 
u sed  to d e m o n s t r a t e  the c o u r s e  of deve lopmen t  of the loca l  r e a c t i o n s ,  2 h a f t e r  i n j ec t i on  the sk in  r e a c t i o n s  
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TABLE 3o Effect  of E ther  Anesthesia  on Course of Genera l  
R e v e r s e d  Direc t  Anaphylaxis in Adrena lec tomized  Mice 

Animals 

Control 
Anesthetized 

0,06 

8/ .  

Do~e of serum (in ml) 

0,03 0,015 0,007 0,003 0,0015 

I 
4/4 f 4/7 1 
3/9 I % ~ 

LD*o 

0,0048 
0,02 

(the s ize  of the blue stain) in the ad rena lec tomized  and control an imals  we re  of the s ame  s ize .  Adrena l -  
ec tomy evidently d e p r e s s e d  the development  of the h e m o r r h a g i c  reac t ion .  The r e su l t s  of this expe r imen t  
were  influenced by the mor ta l i ty  among the adrena lec tomized  mice  due to the genera l  toxic action of the 
an t i se rum.  The absence  of effect  of e ther  anes thes ia  on the local  r e v e r s e d  anaphylaxis could be at t r ibuted 
to the shor t  t ime of its action, for  reac t ions  of this type appea r  l a t e r  (18 h). Other mechan i sms  could also 
l ie  at the bas i s  of the development  of the skin l es ions .  

1 .  

2. 
3. 

L I T E R A T U R E  C I T E D  

Mo A. Bogdanova and L .P .  Kopytovskaya,  in: Current  P rob l ems  in Infectious Pathology and I m m u n o -  
patholog3r [in Russian],  Leningrad  (1967), p. 115. 
V. I.  Ioffe, The Immunology of Rheumat i sm [in Russian],  Leningrad  (1962). 
V. I. Ioffe and L. P. Kopytovskaya,  Vestn.  Akad. Med. Nauk SSSR, No. 5, 24 (1962). 

130 


