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Anaphylactic Reaction in the Cat Following Intraventricular and Intravenous Injections of Antigen 

W e  repor ted  earl ier  t h a t  t he  a d m i n i s t r a t i o n  of cel lular  
and  soluble an t igen ic  ma te r i a l s  in to  t he  cerebra l  c a v i t y  
represen t s  a n  effect ive  rou te  of s t i m u l a t i n g  t he  p r o d u c t i o n  
of a n t i b o d y  1, ~. The  p r e s en t  s t u d y  was p r i m a r i l y  concerned  
w i t h  a n a p h y l a c t i c  response  in cats  fol lowing in jec t ions  of 
bov ine  y-globul in  (BGG) in to  t he  la te ra l  ven t r i c l e  of the  
bra in ,  but a n a p h y l a c t i c  r eac t ion  a f t e r  i.v: a d m i n i s t r a t i o n  
of a n t i g e n  was also inves t iga ted .  

A p e r m a n e n t  c a n n u l a  a was i m p l a n t e d  in to  t he  r i gh t  
l a te ra l  ven t r i c l e  of t he  b r a i n  of 5 adu l t  cats.  12 days  a f te r  
t he  opera t ion ,  t he  an i m a l s  were i m m u n i z e d  w i t h  B G G  
(Armour) .  The  f i rs t  series of in jec t ions  (15 m g  of B G G  per  
in ject ion)  was appl ied  t h r o u g h  t he  c a n n u l a  d i rec t ly  in to  
t he  ce rebra l  cav i ty ,  w i t h  a n  i n t e r v a l  of 2 6 - 3 t  days  be-  
tween  t he  in ject ions .  T he  sens i t i za t ion  was t h e n  con- 
t i n u e d  w i t h  i.v. in jec t ions  (40 m g  of B G G  per  inject ion) .  
Since in th i s  p r e l i m i n a r y  work  the re  were no  f a t a l  
casual i t ies  due  to  t he  i m m u n i z a t i o n ,  t he  his to logical  
e x a m i n a t i o n  of va r ious  o rgans  was  no t  per formed.  The  
ca ts  were sacr i f iced 3 weeks a f te r  t he  las t  i.v. in ject ion.  
S e r u m  was s e p a r a t e d  f rom t h e  c lo t t ed  blood,  and cerebro-  
sp ina l  f luid o b t a i n e d  f rom c i s t e rn s  magna .  B r a i n  a n d  
severa l  p a r t s  of sp ina l  cord  were processed for his tology,  
a n d  Stained w i t h  hematoxy l in -eos in .  A n t i - B G G  a n t i b o d y  
was de t ec t ed  b y  q u a n t i t a t i v e  p rec ip i t in  r eac t i on  4, pass ive  
h e m a g g l u t i n a t i o n  us ing  formal in ized  a n d  t a n n e d  sheep 
red b lood cells, and  mic ro - immunoe lec t rophores i sK  The  
presence  of sens i t iz ing  an t ibod ie s  was  d e m o n s t r a t e d  b y  
pass ive  c u t a n e o u s  a n a p h y l a x i s  ~. F o r  th i s  purpose ,  saline,  
un i l u t ed  s e rum a n d  cerebrospi l la l  fluid, a n d  se rum d i lu ted  
1 : 2 a n d  1 : 4, were in jec ted  i n t r a d e r m a l l y  i n to  t h e  s h a v e d  
dorsa l  sk in  of a lb ino  ra t s  weighing  225 =~ 25 g. T he  ani-  
mals  were cha l l enged  4 a n d  16 h l a t e r  w i t h  a n  i.v. in jec-  
t ion  of I m g  of B G G  dissolved in l m l  of 0 .5% E v a n s  
b lue  in  saline.  60 man l a t e r  t h e  r eac t ions  were r ead  on  
t he  inne r  side of t h e  skin.  

The  resu l t s  show t h a t  a n a p h y l a c t i c  shock  can  be  
el ici ted in ca ts  w h e n  B G G  is used as a n t i g e n  (Table).  The  
mi ld  shock  was cha rac t e r i zed  b y  restlessness,  s c r a t ch ing  
of t he  head ,  dyspnoea ,  t a c h y c a r d i a  a n d  u r ina t ion .  These  
s y m p t o m s  occur red  in cats  No. 1 a n d  2 a f t e r  t he  las t  i.v. 
i n j ec t ion  of BGG,  I n  severe shock,  e x o p h t a l m o s ,  d i l a ta -  
t ion  of pupils ,  convuls ions ,  sa l iva t ion ,  vomi t ing ,  defeca- 
t ion,  cyanos is  of mucous  m e m b r a n e s  a n d  p r o s t r a t i o n  
comple ted  t he  l is t  of a n a p h y l a c t i c  s y m p t o m s .  No f a t a l  
shock  was obse rved  in th i s  expe r imen t .  Clinical  signs 
d i s appea red  g radua l ly  in  t he  course of 70-90 man, b u t  
a s t a t e  of depress ion  a n d  e x h a u s t i o n  pers i s ted  for severa l  

hours .  The  s y m p t o m a t o l o g y  of t he  a n a p h y l a c t i c  r eac t ion  
descr ibed  here  is cons i s t en t  w i t h  t h a t  r epo r t ed  b y  
McCusKER and  AI~KEIV 7. I t  shou ld  be  e m p h a s i z e d  t h a t  
no signs of a n a p h y l a c t i c  response  were n o t e d  in ca t s  
fol lowing in jec t ions  of B G G  in to  t he  cerebra l  cav i ty .  
These  nega t ive  resu l t s  are p r o b a b l y  re ferable  to  t he  slow 
a b s o r p t i o n  of a n t i g e n  f rom t h e  ce rebra l  c a v i t y  ~. Cont ro l  
n o r m a l  ca ts  g iven  a s ingle i n t r a v e n t r i c u l a r  or i.v. injec- 
t i on  of an t igen ,  a n d  ca ts  sens i t ive  to  B G G  b u t  cha l lenged  
w i t h  u n r e l a t e d  a n t i g e n  (bovine se rum a lbumin )  d id  n o t  
exh ib i t  a n a p h y l a c t i c  react ion.  

The  a m o u n t  of p r e c i p i t a t i n g  a n t i b o d y  in t h e  sera of 
sens i t ized  ca ts  was  too  smal l  a t  t he  end  of e x p e r i m e n t  to  
be  de t ec t ed  b y  q u a n t i t a t i v e  p rec ip i t i n  r eac t ion  a n d  pas-  
sive h e m a g g l u t i n a t i o n .  However ,  i m m u n o e l e c t r o p h o r e t i c  
analys is  revea led  one p rec ip i t in  l ine in  t he  region of 
immunog lobu l in s ,  a n d  pass ive  cu t aneous  r eac t ions  of 
m o d e r a t e  i n t e n s i t y  (5-12 m m  in d iamete r )  were e l i c i t ed  
in ra ts .  All  a t t e m p t s  to  de t ec t  a n t i - B G G  a c t i v i t y  in  
ce rebrosp ina l  f luid or to  p rovoke  pass ive  c u t a n e o u s  reac-  
t ions  w i t h  i t  u t t e r l y  failed. T h e  his to logical  e x a m i n a t i o n  
of b r a i n  a n d  sp ina l  cord d id  n o t  revea l  i n f l a m m a t o r y  
lesions, h e m o r r h a g e s  or o the r  pa tho log ica l  changes .  

Desp i te  a n  a b u n d a n c e  of d a t a  conce rn ing  t he  a n a p h y -  
lac t ic  hype r sens i t i v i t y ,  a n d  t h e  q u a n t i t y  a n d  q u a l i t y  of 
a n t i b o d y  requ i red  to  el ici t  a n a p h y l a c t i c  response  in 
var ious  species 9, v e r y  l i t t le  is k n o w n  a b o u t  t he  i m m u n e  
c a p a c i t y  of t he  cat .  I t  h a s  been  c la imed  t h a t  t h e  ca t  is 
a poor  p roduce r  of a n t i b o d y  1~ a n d  pecu l ia r ly  r e s i s t a n t  
to  sens i t i za t ion  11. The  p r e sen t  repor t ,  however ,  c lear ly  
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Severity of anaphylactie reaction in cats following intraventricular and i.v. injections of BGG 

Cat No. Intraventricular injections Intravenous injections 
No. of Total amount Anaphylactic No. of Total amount 
injections (mg) of BGG reaction injections (rag) of BGG 

injeeted injected 

Anaphylactic 
reaction 

No, of 
precipitin 
lines �9 

Mor-  
t a l i t y  
rate 

1 7 105 None 2 80 Mild 1 0 
2 6 90 None 3 120 Mild 1 0 
3 6 90 None 3 120 Severe 1 0 
4 6 90 None 4 160 Severe 1 0 
5 6 90 None 5 200 None 1 0 

a Revealed by immunoelectrophoresis. 
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ind ica tes  t h a t  th i s  species is suscep t ib le  to  anaphy lax i s ,  
a l t h o u g h  i t  seems a t  p r e s e n t  t h a t  th i s  s ens i t i v i t y  is 
infer ior  to  t h a t  obse rved  in o t h e r  l a b o r a t o r y  animals .  
A d d i t i o n a l  s tud ies  will be  needed  for  a more  precise 
e v a l u a t i o n  of t h e  biological  p roper t i e s  of ca t  a n a p h y l a c t i c  
an t ibodies .  

BXSR~DXA ~2 was t he  f i r s t  to  i n t r o d u c e  a n  i m m u n o -  
neurologica l  mode l  b y  us ing  t he  i n t r a c e r e b r a l  rou te  in  
s t u d y i n g  t h e  ne rvous  or igin of a n a p h y l a c t i c  s y m p t o m s .  
His  a p p r o a c h  to  t h e  i n v e s t i g a t i o n  of i m m u n e  a p p a r a t u s  
a n d  i ts  m a n i f e s t a t i o n s  sti l l  r ep resen t s  t he  m o s t  p rovoca-  
t i ve  sub j ec t  of e x p e r i m e n t a l  medic ine ,  a n d  u n d o u b t e d l y  
deserves  to  be  exp lored  b y  m e a n s  of all  t h e  t e chn i ca l  a n d  
ph i losoph ica l  p o t e n t i a l s  of c o n t e m p o r a r y  i m m u n o l o g y  
a n d  neurosc iences  ~a. 

Rdsumd. L a  7-globul ine  bovine ,  en  in jec t ions  in t r a -  
ve ineuses  et  d a n s  le ven t r i cu l e  la t6ra l  du  cerveau,  a 
p rodu i t ,  chez  le chat ,  l ' a p p a r i t i o n  d ' a n t i c o r p s  sp6cifiques 

dans  la c i rcu la t ion  e t  la sens ib i l i sa t ion  d 6 t e r m i n a n t  une  
r6ac t ion  a n a p h y l a c t i q u e  d ' i n t e n s i t 6  va r iab le .  
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Effec t  o f  B i l i r u b i n  o n  G l u c o s e  O x i d a t i o n  in  R e d  C e l l s  

There  ha s  beer[ a m p l e  ev idence  t t l a t  t h e  e r y t h r o c y t e s  
b i n d  u n c o n j u g a t e d  b i l i rub in  1, 2. B i l i r ub in  c o m b i n e d  w i t h  
h u m a n  e r y t h r o c y t e s  m a y  be  a f ac to r  in t h e  s h o r t e n e d  red  
cell su rv iva l s  obse rved  in e r y t h r o c y t e s  p r e - i n c u b a t e d  in 
t he  so lu t ions  of u n c o n j u g a t e d  b i l i r ub in  ~. T he  pu rpose  of 
t he  p r e s e n t  s t u d y  is to  e luc ida te  t h e  effect  of b i l i rub in  on  
glucose o x i d a t i o n  in e r y t h r o c y t e s  in  v iew of t he  fac t  t h a t  
glycolysis  is t h e  m a i n  source  of t h e  r ed  cell 's  energy.  

The  b lood  used  in t h e  s t u d y  was o b t a i n e d  f rom h e a l t h y  
a d u l t  vo lun tee r s .  V e n o u s  b lood  was o b t a i n e d  f rom t h e  
sub jec t s  w i t h  use of h e p a r i n  as a n  a n t i c o a g u l a n t .  The  
b lood  was  cen t r i fuged  a t  1500 r p m  for 10 ra in  a n d  t he  
p l a s m a  a n d  b u f f y  coa t  were r e m o v e d  b y  asp i ra t ion .  The  
p a c k e d  e r y t h r o c y t e s  were no t  sub j ec t ed  to  f u r t h e r  w ash ing  
b y  buf fe r  so lu t ion  to  avo id  lower ing  A T P  levels ~. 

Experiment 7. One p a r t  of t he  p a c k e d  e r y t h r o c y t e s  was 
mixed  w i t h  1 p a r t  of e i the r  one of t h e  fol lowing so lu t ions :  
So lu t ion  A c o n t a i n i n g  b i l i r u b i n ;  b i l i r ub in  (Daiichi  Chem-  
ical Co., Tokyo)  was dissolved in 0 . 1 N  Na2CO 3 so lu t ion  
a t  a c o n c e n t r a t i o n  of 1 .0% s. T he  b i l i r ub in  so lu t ion  was 
t h e n  m i x e d  w i t h  K r e b s - R i n g e r  p h o s p h a t e  buf fe r  con- 
t a i n i n g  1% h u m a n  a l b u m i n  (S igma Chemica l  Company)  
to  give a f ina l  c o n c e n t r a t i o n  of b i l i r ub in  of 0 .03%. The  
so lu t ion  was  f resh ly  p r e p a r e d  a n d  t he  p H  was  a d j u s t e d  
to  7.4 w i t h  1 N  HC1. 

So lu t ion  B :  P r e p a r e d  as descr ibed  a b o v e  excep t  t h a t  
b i l i r u b i n  was  omi t t ed .  E a c h  of t h e  red  cell suspens ions  
t h u s  p r e p a r e d  was d iv ided  in to  2 equa l  por t ions .  T he  f i rs t  

po r t i on  was i n c u b a t e d  in t he  d a r k  w i t h  occas ional  gent le  
a g i t a t i o n s  a t  37 ~ for 50 min ,  a i m i n g  a t  f ac i l i t a t ing  t h e  
b i n d i n g  of b i l i r ub in  w i t h  t he  red  cells 1, 2. Af te r  t h e  i ncuba -  
t ion,  t h e  r ed  cells were r e suspended  w i t h o u t  wash ing  in 
K r e b s - R i n g e r  p h o s p h a t e  buf fe r  (pH 7.4) to  give a h e m a t o -  
c r i t  r ead ing  of 0.40-0.50. The  second po r t i on  of t he  red  
cell suspens ion  was n o t  i n c u b a t e d  as descr ibed  above .  

s/10ml of 1 of t h e  r ed  cell suspens ions  a n d  0 . 1 m i  
of 14C-U-glucose~ (125,000 dpm)  c o n t a i n i n g  16 m g  glucose 
were p laced  in a 25 ml  f lask equ ipped  w i t h  a cen te r  well. 
A r u b b e r  s toppe r  was  a t t a c h e d  to  t h e  flask.  1 ml  of 
14CO~ t r a p p i n g  so lu t ion  (1 p a r t  e t h a n o l a m i n e  a n d  2 p a r t s  
e thy lene  glycol) 7 was in j ec t ed  t h r o u g h  t he  r u b b e r  s toppe r  
of t h e  f lask in to  t h e  cen te r  well. These  a l iquo t s  were 
i n c u b a t e d  on  a m e t a b o l i c  s h a k e r  a n d  s h a k e n  a t  45-50 
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Effect of bilirubin and methylene blue on the glycolytic activities of the erythrocytes 

Experiment 1 Experiment 2 
Erythroeytes Erythrocytes ; t-test Erythrocytes; 

Bilirubin Methylene blue 

n = 6  n = 6  n = 6  
Mean S.D. Mean S.D. Mean S.D. 

Erythrocytes; 
Methylene blue; 
Bilirubin 
n = 6  
Mean S.D. 

t-test 

No preincubation 0.169 0.039 0.154 0.020 p > 0.05 3.37 0.43 2.25 0.14 p < 0.01 
With preincubation 0.141 0.012 0.145 0.025 p > 0.05 3.82 0.50 2.25 0.25 p < 0.01 

The glycolytic activities of the erythrocytes are expressed as percent of the initial radioactivities ol the l~C-U-glucose released as 14COe. 


