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Mani fe s ta t i on  of A n a p h y l a x i s  to Egg  A l b u m e n  in the  L izard ,  Calotes  vers ico lor  

In  r ecen t  years ,  t h e r e  ha s  been  m u c h  emphas i s  on  t he  
s t u d y  of immuno log ica l  c o m p e t e n c e  in lower ve r t eb ra t e s .  
There  are m a n y  r epo r t s  on  t h e  eff icacy of rept i les ,  
d e m o n s t r a t i n g  t h e  immuno log i ca l  p o t e n c y  to  p roduce  
an t ibod ie s  aga ins t  v a r y i n g  an t igens  a n d  to re jec t  t issue 
a l lograf ts  1. Whi le  ex tens ive  d a t a  are ava i l ab le  in m a m -  
mals  and  in ch icken  conce rn ing  the  h y p e r s e n s i t i v i t y  
reac t ion  t y p e  I, a n a p h y l a x i s  2, v e r y  l i t t le  is k n o w n  in 
o the r  v e r t e b r a t e s  a-7. T he  ear l ies t  s t u d y  on  t he  i n d u c t i o n  
of a n a p h y l a x i s  in  rept i les  was  t h a t  of DowNs  s in  tu r t les ,  
us ing  m a m m a l i a n  serum.  Since we h a v e  been  in t e re s t ed  
in cha rac t e r i z ing  t he  va r ious  t ypes  of i m m u n e  reac t ions  
in the  l izard, Calotes versicolor ~ lo, t he  p re sen t  s t u d y  on  
a n a p h y l a x i s  was  u n d e r t a k e n .  Since spleen p lays  a n  im- 
p o r t a n t  role in t he  p r o d u c t i o n  of h u m o r a l  an t ibod ie s  and  
sp l enec tomy  ab roga t ed  t he  h u m o r a l  i m m u n e  func t ion  to  
sheep red  b lood  cells (SRBC) in Calotes versicolor ~ 
expe r imen t s  were c o n d u c t e d  to s t u d y  t he  effect  of 
sp l enec tomy  on t h e  m a n i f e s t a t i o n  of t he  a n a p h y l a c t i c  
response.  

Materials  and methods. Lizards  of b o t h  sexes, weighing  
30-50 g, were used  a n d  m a i n t a i n e d  in t h e  l a b o r a t o r y  as 
descr ibed earl ier  la. T h e y  were sens i t ized  b y  a single 
i n t r a - ca rd i ac  in jec t ion  of 100 m g / k g  b o d y  we igh t  of 
egg a l b u m e n  (EA;  The  B r i t i s h  Drug  Houses  Ltd. ,  Poole,  
Eng land )  in  0.85 % n o r m a l  saline. Shocking  was pe r fo rmed  
b y  a single in j ec t ion  of 2 g /kg b o d y  we igh t  of E A  b y  t he  
same route .  An ima l s  were shocked  on  days  5, 12, 14, 20 
and  27 a f t e r  sens i t iza t ion .  S y m p t o m s  a n d  t h e  t i m e  of 
occurrence  of d e a t h  were recorded.  A u t o p s y  was pe r fo rmed  
i m m e d i a t e l y  a f t e r  r e s p i r a t o r y  cessa t ion to  iden t i fy  gross 
a n a t o m i c a l  changes .  

Sp l enec tomy  was car r ied  ou t  as descr ibed earl ier  n .  
B o t h  sp lenec tomized  and  s h a m - o p e r a t e d  l izards  were sen- 
s i t ized 7 days  a f te r  opera t ion .  Shocking  dose was g iven  on  
14th  and  21st d a y  a f t e r  sens i t i za t ion  and  resu l t s  were 
recorded  as descr ibed  above .  

Results. I n  cases of severe  anaphy lax i s ,  t he  fol lowing 
s y m p t o m s  were  obse rved :  f r e q u e n t  gasp ing  for b r ea th ,  
labor ious  b r e a t h i n g ,  popp i ng  of eyes, d ragg ing  t h e  b o d y  
feebly  w i t h  t he  h e a d  t i l t ed  t o w a r d  one side, s t r e t c h i n g  
the  h e a d  f l a t  on  t h e  floor, loss of r i gh t i ng  reflex, spil l ing 
of f r o t h y  secre t ions  f rom m o u t h ,  o u t s t r e t c h i n g  of l imbs  in 
associa t ion  w i t h  convuls ive  m o v e m e n t s ,  defecat ion,  
u r i n a t i o n  a n d  comple te  r e s p i r a t o r y  cessat ion.  All t h e s e  
s y m p t o m s  were p roduced  w i t h i n  2 m i n  a f te r  the  in jec t ion  
of shock ing  dose a n d  d e a t h  occur red  3 to  10 m i n  later .  
Mild a n a p h y l a c t i c  shock  was cha rac t e r i zed  b y  gasp ing  
for  b r ea th ,  weakness ,  mot ion less  cond i t ion  for a few 
m o m e n t s ,  r e su l t ing  in r ecove ry  of these  an ima l s  w i t h i n  
15 min.  

A t  au topsy ,  i t  was  obse rved  t h a t  t he  h e a r t  was  b e a t i n g  
i r regu la r ly  b u t  f a i n t l y  a n d  was  engorged  w i t h  blood.  
Lungs  were h igh ly  in f l a t ed  a n d  usua l ly  a t  i n s p i r a t o r y  
p h a s e  a t  t he  t ime  of dea th .  I n  some cases, t h e  h i n d  p a r t  of 
t h e  i n t e s t i ne  a n d  r e c t u m  was b loa ted  w i t h  air. As shown  
in T a b l e  I, all t h e  con t ro l  an ima l s  (groups I I  a n d  I I I )  
were n o r m a l  w i t h o u t  a n y  adverse  s y m p t o m s  for t h e  n e x t  
48 h. Fa i lu re  to  r e spond  to B S A  b y  E A  sens i t ized  l izards  
reveals  t he  specif ic i ty  of t he  reac t ion .  M o r t a l i t y  occur red  
in E A  sensi t ized l izards  t h a t  received t h e  shock ing  dose 
of EA.  The  ra t e  of m o r t a l i t y  increased  f rom 45% on d a y  5, 
to  a m a x i m u m  of 80% on d a y  14 and  subs ided  to  25% 
on d a y  27 a f te r  s ens i t i za t ion  (Figure).  As shown  in Tab le  
I I ,  all  sp lenec tomized  l izards  d id  n o t  show a n a p h y l a c t i c  
response  to  t he  shock ing  dose g iven  on  d a y  14 or 21 
a f t e r  sens i t iza t ion .  On t he  con t r a ry ,  s h a m - o p e r a t e d  l izards  
( Ic  a n d  I I c )  m a n i f e s t e d  a n a p h y l a x i s  to  EA.  

Discussion.  The  gross s y m p t o m s  obse rved  in Calotes 
versicolor h a v e  r e m a r k a b l e  s imi lar i t ies  to  those  found  in 
ch icken  5 and  m a m m a l s  13. P r e l i m i n a r y  s tudies  showed  
t h a t  t he  t issue m a s t  ceils d e g r a n u l a t e d  due  to  a n a p h y l a x i s  
(unpub l i shed  observa t ions ) .  The  role of an t ibod ie s  in  
a n a p h y l a x i s  is also ev idenced  b y  t h e  resu l t s  of sp l enec tomy  
e x p e r i m e n t s  (Table  II) .  Un l ike  in X e n o p u s  laevis 1., 
sp l enec tomy  in t h e  l izard a b r o g a t e d  h u m o r a l  i m m u n i t y  
to  S R B C  11 and to  B S A  (MUTHUKKARUPPAN, unpub l i shed) .  
Sp lenec tomized  an ima l s  fa i led to show a n a p h y l a c t i c  
s y m p t o m  (Table  II)  ind ica tes :  t h a t  1. t h i s  response  is 
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Correlation between the post-sensitization period and the intensity 
of anaphylaetie reaction to the shocking dose of EA in Calotes 
versicolor. The number of positive cases/total number is given for 
each period tested. 

Table I. Anaphylactic response to egg albumen in Calotes versicolor 

Post sensitization Group I Group II Group III  
period 
(days) No. No. No. 

animals -- + D animals -- + D animals -- + D 

5 11 5 6 5 3 3 0 0 2 2 0 0 
12 7 3 4 4 3 3 0 0 2 2 0 0 
14 15 2 13 12 5 5 0 0 3 3 0 0 
20 7 3 4 3 3 3 0 0 2 2 0 0 
27 4 2 2 1 3 3 0 0 2 2 0 0 

Group I: Sensitized lizards shocked with EA. Group II: Sensitized lizards shocked with BSA. Group III: Saline-injected lizards shocked 
with EA. --, no symptoms; +,  mild to severe symptoms; D, death due to anaphylaxis. 
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Table II. Effect of splenectomy on the anaphylactic response to EA 
in Calotes versicolor 

Group treatment �9 Time of shocking No. -- + Db 
dose animals 

Ie splenectomy 14 days niter 10 10 0 0 
sensitization 

Ic sham 14 days after 10 2 8 8 
sensitization 

IIe splenectomy 21 days after 5 5 0 0 
sensitization 

IIc sham 21 days after 5 2 3 1 
sensitization 

�9 Animals were sensitized 7 days after operation, b Symbols as in 
Table I. 

a n t i b o d y - m e d i a t e d  and  2. s p l e n e c t o m y  depr ives  t he  
a n i m a l  of t h e  ab i l i ty  to  s y n t h e s i z e  an t ibod ies  t h a t  are 
responsib le  for  the  m a n i f e s t a t i o n  of a n a p h y l a x i s .  In  
h ighe r  an imals ,  spleen p l ays  a def in i te  role in h u m o r a l  
a n t i b o d y  syn thes i s ,  especia l ly  w h e n  sma l l  doses  of a n t i ge n  
and  i.v. rou te s  are  emp loyed  1.5. I t  is probable ,  therefore ,  
t h a t  in t h e  l izard the  sp leen  p l ays  a def in i te  role in t he  
p r o d u c t i o n  of an t ibod ies  t h a t  m e d i a t e  a n a p h y l a x i s ,  s ince 
sma l l  dose of a n t i g e n  a n d  in t r a -ca rd iac  rou te  h a v e  been  
employed .  

T h a t  the  m a x i m u m  m o r t a l i t y  occurs  a t  t he  end  of the  
2nd week af te r  sens i t i za t ion  (Figure) m a y  be due  to  t he  
pers i s tence  of more  an t ibod ies  in t he  t i ssues .  Th i s  is in 
corre la t ion  wi th  t he  m a x i m u m  fa ta l  s e n s i t i v i t y  observed  
in b i rds  on 14th  d a y  :~. T h e  specif ic i ty  of t he  an t i ge n -  
a n t i b o d y  in t e r ac t i on  is revea led  b y  t he  u n r e s p o n s i v e n e s s  
of EA sensi t ized l izards  to  the  shock ing  dose of bov ine  
s e r u m  a l b u m e n  (BSA) as repor ted  in f ishes a and  in o ther  
species  5. F u r t h e r  s tud ies  are u n d e r w a y  to charac te r ize  
the  n a t u r e  of an t i b ody ,  m e d i a t o r s  and  the  immuno log i c a l  
m e c h a n i s m s  invo lved  in a n a p h y l a x i s .  

Summary .  A n a p h y l a x i s  was  i nduc e d  in t h e  l izard,  
Calotes versicolor by  egg a l b u m e n .  T h e  s y m p t o m s  were 
s imi la r  to  those  found  in o the r  species.  T h e  m a x i m u m  
m o r t a l i t y  occur red  14 d a y s  a f te r  s ens i t i z a t i on  a nd  t he  
r eac t ion  was  specific. S p l e n e c t o m y  before  sens i t i za t ion  
a b r o g a t e d  t he  m a n i f e s t a t i o n s  of a n a p h y l a x i s .  
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Opposite Effects of Vasotocin Injected Intrapituitarly and Intraventricularly on 
Corticotropin Release in Mice 

W e  h a v e  p r ev ious ly  r epor t ed  t h a t  t he  m a m m a l i a n  
pineal ,  inc lud ing  t h a t  of m a n ,  con t a in s  1, 2 a n d  syn the s i z e s  ~ 
t h e  specific o c t ap ep t i de  a rg in ine  va so toc in  (AVT), a nd  
t h a t  m i n u t e  a m o u n t s  of A V T  in jec ted  in to  t he  3rd 
vent r ic le  of t h e  m o u s e  inh ib i t  g o n a d o t r o p i n  4 a n d  cort ico-  
t rop in  5 release.  Since in v i t ro  AVT h a s  ACTH- re l e a s ing  
ac t iv i ty% a n d  w h e n  in jec ted  ~nto t he  3rd ventr ic le ,  on  the  
con t ra ry ,  i nh ib i t s  A C T H  release  5, t he  p r e s e n t  s t u d y  
c o m p a r e s  t h e  effects  of A V T  in jec ted  i n t r a p i t u i t a r l y  a n d  
i n t r a v e n t r i c u l a r l y  on t h e  c o m p e n s a t o r y  ad rena l  hype r -  
t r o p h y  (CAH) in un i l a t e r a l l y  ad r ena l ec tomized  mice. 
Male R A P  (Rock land  for All Purposes)  mice  weigh ing  
18-22 g were used.  The  mice  were un i l a t e r a l l y  adrena l -  
ec tomized  u n d e r  E v i p a n  anes thes i a .  T h e  u n i n j e c t e d  con-  
t ro ls  were s h a m  a d r e n a l e c t o m i z e d  u n d e r  t h e  s a m e  
anes thes i a .  1 h later ,  s y n t h e t i c  A V T  in a v o l u m e  of 2 ~zl 
was  in jec ted  in to  t he  lef t  lobe of t he  p i t u i t a r y  or in to  t h e  
3rd ventr ic le .  Cont ro ls  received 2 ~xl saline.  The  s u b s t a n c e s  
were in jec ted  v ia  a 26 gauge  needle  w i t h  a m i c r o m e t e r  
sy r inge  a t t a c h e d  to a Hors l ey -Cla rk  r a t  s t e reo tac t i c  
a p p a r a t u s ,  as described.5. All a n i m a l s  were killed 3 da ys  

p o s t o p e r a t i v e l y  a nd  t he  r e m a i n i n g  (right) a d r e na l  was  
c leaned  a nd  weighed  f resh to  t he  n e a r e s t  0.1 m g  on a 
to r s ion  ba lance .  A dre na l  we igh t s  were expressed  as rag/100 
b o d y  weight .  T h e  d a t a  were e v a l u a t e d  s t a t i s t i ca l ly  by  
t he  S t u d e n t  t- test .  As  show n  in t h e  F igure ,  a s ingle in- 
j ec t ion  of 10 pg AVT/~I  in to  t he  an t e r io r  p i t u i t a r y  of t h e  
m o u s e  on t he  d a y  of surgery ,  s ign i f i can t ly  p o t e n t i a t e d  
C A H  m e a s u r e d  3 da ys  later ,  w he re a s  t he  s a m e  c onc e n t r a -  
t ion  of A V T  in jec ted  in to  t he  3rd ven t r ic le  p r o d u c e d  
ad rena l  a t r o p h y .  Low e r  c o n c e n t r a t i o n s  of A V T  be tween  
0.001 a nd  0.00001 pg/~zl in jec ted  in to  t h e  p i t u i t a r y  were 
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