
Regulatory effects of the thymus on the IgE response of mice
by Rhet Lucy Schneller

A thesis submitted in partial fulfillment of the requirements for the degree of MASTER OF SCIENCE
in Microbiology
Montana State University
© Copyright by Rhet Lucy Schneller (1974)

Abstract:
The regulatory effects of the thymus gland on the production of reaginic immunoglobulin E (IgE) were
studied using congenitally athymic (nude) mice, phenotypically normal littermates (NLM) of nude
mice and Balb/c mice. Antigen specific IgE was quantitated in CFW mice by the passive cutaneous
anaphylaxis (PCA)assay. Alum, complete Freunds adjuvant and saline extract of Bordetella pertussis
were used as adjuvants. Nude mice failed to produce specific IgE following both primary and
secondary immunization with hen egg albumin (EA), crude ascaris extract and crude ascaris extract
coupled to dinitrophenyl groups. In contrast, NLM and Balb/c mice made strong IgE responses.

Nude mice implanted with thymus glands from neonatal Balb/c or NLM donors made IgE responses
equal to the responses of NLM mice. These data indicate that there is an absolute requirement for
thymus-derived cells in the formation by mice of specific IgE.

Nude mice were passively sensitized intradermally with an IgE-positive serum; when challenged
intravenously with specific antigen, these nude mice demonstrated strong PCA reactions. It is clear,
therefore, that although nude mice cannot make specific IgE, they do have the mechanism necessary to
elicit PCA reactions.

Attempts were made to show a negative regulatory effect of the thymus on IgE production by using
splenectomized, 60Co-irradiated or antilymphocyte serum-treated mice. No enhancement of IgE
production was observed in these experiments. In contrast to results obtained by others using rats,
infection of immunized mice with the nematode Nippostrongylus brasiliensis did not potentiate specific
IgE production. 
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. ABSTRACT

The r e g u l a t o r y  e f f e c t s  o f  t h e  thym us g l a n d  on t h e  p r o d u c t i o n  o f  
r e a g i i i i c  im m u n o g lo b u l in  E ( I g E )  w e re  s t u d i e d  u s i n g  c o n g e n i t a l l y  
a th y m ic  ( n u d e )  m ic e ,  p h e n o t y p i c a l I y  n o r m a l  l i t t e r m a t e s  (NLM) o f  n u d e  
m ic e  and  B a l b / c  m i c e .  A n t i g e n  s p e c i f i c  IgE  was q u a n t i t a t e d  i n  CFW m ic e  
by  t h e  p a s s i v e  c u t a n e o u s  a n a p h y l a x i s  (P C A )a s s a y .  Alum, c o m p le t e  
F r e u n d s  a d j u v a n t  and  s a l i n e  e x t r a c t  o f  B o r d e t e l l a  p e r t u s s i s  w e re  u s e d  
a s  a d j u v a n t s .  Nude m ic e  f a i l e d  t o  p r o d u c e  s p e c i f i c  Ig E  f o l l o w i n g  b o t h  
p r i m a r y  an d  s e c o n d a r y  i m m u n iz a t io n  w i t h  h e n  egg  a lb u m in  (E A ), c r u d e  
a s c a r i s  e x t r a c t  and  c r u d e  a s c a r i s  e x t r a c t  c o u p l e d  t o  d i n i t r o p h e n y l  
g r o u p s .  I n  c o n t r a s t ,  NLM and  B a l b / c  m ic e  made s t r o n g  Ig E  r e s p o n s e s .  
Nude m ic e  i m p l a n t e d  w i t h  thym us g l a n d s  f ro m  n e o n a t a l  B a l b / c  o r  NLM 
d o n o r s  made Ig E  r e s p o n s e s  e q u a l  t o  t h e  r e s p o n s e s  o f  NLM m i c e .  T h e se  
d a t a  i n d i c a t e  t h a t  t h e r e  i s  an  a b s o l u t e  r e q u i r e m e n t  f o r  t h y m u s - d e r i v e d  
c e l l s  i n  t h e  f o r m a t i o n  b y  m ic e  o f  s p e c i f i c  I g E .

Nude m ic e  w e re  p a s s i v e l y  s e n s i t i z e d  i n t r a d e r m a l l y  w i t h  an  Ig E -  
p o s i t i v e  s e ru m ;  when c h a l l e n g e d  I n t r a v e n o u s l y  w i t h  s p e c i f i c  a n t i g e n ,  
t h e s e  n u d e  m ic e  d e m o n s t r a t e d  s t r o n g  PCA r e a c t i o n s .  I t  i s  c l e a r ,  
t h e r e f o r e ,  t h a t  a l t h o u g h  n u d e  m ic e  c a n n o t  make s p e c i f i c  Ig E ,  t h e y  do 
h a v e  t h e  m ech a n ism  n e c e s s a r y  t o  e l i c i t  PCA r e a c t i o n s .

A t t e m p t s  w e re  made t o  show a  n e g a t i v e  r e g u l a t o r y  e f f e c t . o f  t h e  
thym us on  Ig E  p r o d u c t i o n  by  u s i n g  s p l e n e c t o m i z e d ,  ^ ^ C o - i r r a d i a t e d  o r  
a n t i l y m p h o c y t e  s e r u m - t r e a t e d  m i c e .  No e n h a n c e m e n t  o f  Ig E  p r o d u c t i o n  
w as o b s e r v e d  i n  t h e s e  e x p e r i m e n t s .  I n  c o n t r a s t  t o  r e s u l t s  o b t a i n e d  by 
o t h e r s  u s i n g  r a t s ,  i n f e c t i o n  o f  im m unized  m ic e  w i t h  t h e  n e m a to d e  
N i p p o s t r o n g y l u s  b r a s i l i e n s i s  d i d  n o t  p o t e n t i a t e  s p e c i f i c  Ig E  p r o d u c t i o n



INTRODUCTION

P r o p e r t i e s  o f  H o m o c y to t r o p ic  A n t i b o d i e s . I n  hum ans ,  r e a g i n i c  

a n t i b o d i e s ,  w h ic h  a r e  r e s p o n s i b l e  f o r  some a l l e r g i c  r e a c t i o n s ,  a r e  i n  

t h e  im m u n o g lo b u l in  c l a s s  I g E .  IgE  i s . a  g l y c o p r o t e i n  w i t h  a  m o l e c u l a r  

w e i g h t  o f  200 ,000  and  i s  s y n t h e s i z e d  b y  p la s m a  c e l l s  p r e d o m i n a n t l y  i n  

t h e  r e s p i r a t o r y  and  g a s t r o i n t e s t i n a l  t r a c t s .  I t  i s  c a p a b l e  o f  a g g l u ­

t i n a t i n g  r e d  b l o o d  c e l l s  c o a t e d  w i t h  a n t i g e n  b u t  p o s s e s s  n o  co m p lem en t­

f i x i n g  a c t i v i t y  ( I ) .  I t  d i f f e r s  f ro m  o t h e r  c l a s s e s  o f  im m u n o g lo b u l in  

i n  t h a t  i t  i s  n o n - p r e c i p i t a t i n g .  I t  d o e s  n o t  h a v e  t h e  a b i l i t y  t o  c r o s s  

t h e  p l a c e n t a  and  i s  n o t  fo u n d  i n  human c o l o s t r u m  ( 2 ) .  Zone e l e c t r o ­

p h o r e s i s  h a s  shown t h a t  IgE  moves i n  t h e  " f a s t l f 1 r e g i o n  w h i l e  zone 

c e n t r i f u g a t i o n  i n  b u f f e r e d  s u c r o s e . g r a d i e n t  h a s  shown t h a t  i t  s e d i ­

m e n ts  i n  t h e  7S r e g i o n . ( 2 ) .  Human IgE  c a n  s e n s i t i z e  t h e  s k i n  o f  

hum ans ,  b u t  n o t  t h e  s k i n  o f  m o s t  o t h e r  s p e c i e s ,  f o r  i m m e d i a t e - t y p e  

h y p e r s e n s i t i v i t y  r e a c t i o n s .  ,

A s i m i l a r  t y p e  o f  a n t i b o d y ,  p o s s e s s i n g  p r o p e r t i e s  o f  t h e  human 

r e a g i n i c  a n t i b o d y ,  Ig E ,  h a s  b e e n  r e p o r t e d  i n  mammals o t h e r  t h a n  man by  

■ s e v e r a l  i n v e s t i g a t o r s .  T h u s , r e a g i n i c  I g E - I i k e , '  h o m o c y t r o t r o p i c  a n t i -  

b o d i e s  (HTA) h a v e  b e e n  r e p o r t e d  i n  s e v e r a l  a n im a l  s p e c i e s ;  i n c l u d i n g  t h e  

g u i n e a  p i g  ( 3 ) ,  f a t  ( 4 ) ,  and  m ouse ( 5 ) .  L ik e  t h e  human r e a g i n ,  t h e s e  ; 

a n t i b o d i e s  a r e  h e a t - l a b i l e ;  h e a t i n g  t h e  u n d i l u t e d  se ru m  a t  56°C f o r  

30 m i n u t e s  d e s t r o y s  . t h e i r  s k i n - s e n s i t i z i n g  a b i l i t y .  . Many s p e c i e s ,  

i n c l u d i n g  t h e  m o u se ,  a l s o  p r o d u c e  a n o t h e r  hdm ocyt o t r o p i c  a n t i b o d y  -■
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w h ic h  b e l o n g s  t o  t h e  IgG^ s u b c l a s s  ( 5 ) .  IgG^ d o e s  n o t  p e r s i s t  c y t o -  

p h i l i c a l l y  i n  t h e  s k i n  f o r  lo n g  p e r i o d s  o f  t im e  ( h o u r s ,  a s  com pared  t o  

w eeks  f o r  I g E )  b u t  d o e s  p e r s i s t  i n  t h e  s e ru m  l o n g e r  t h a n  t h e  r e a g i n i c -  

t y p e  a n t i b o d y .  IgG^ i s  h e a t - s t a b l e ,  s o  h e a t i n g  f o r  30 m i n u t e s  a t  5 6 ° c  

d o e s  n o t  d e s t r o y  i t s  a c t i v i t y  ( 5 ) .  I t  i s ,  t h e r e f o r e ,  p o s s i b l e  to  

d i s t i n g u i s h  b e tw e e n  t h e  a c t i v i t i e s  o f  Ig G ^ ,  and  IgE  HTA i n  t h e  p a s s i v e  

c u t a n e o u s  a n a p h y l a x i s  (PCA) a s s a y  by  h e a t i n g  se ru m s  o r  v a r y i n g  t h e  t im e  

o f  a n t i g e n  c h a l l e n g e  a f t e r  s k i n - s e n s i t i z a t i o n .  I g G ^ - m e d ia t e d  r e a c t i o n s  

a r e  t y p i c a l l y  d e v e lo p e d  2 h r  a f t e r  p a s s i v e  s e n s i t i z a t i o n ,  w h e r e a s  Ig E -  

m e d i a t e d  r e a c t i o n s  a r e  d e v e lo p e d  72 h r  a f t e r  p a s s i v e  s e n s i t i z a t i o n . .

I t  i s  t h o u g h t  t h a t  Ig E  a t t a c h e s  t o  m a s t  c e l l s  and  c a u s e s  t h e  

r e l e a s e  o f  c h e m i c a l  m e d i a t o r s  o f  t h e  PCA r e a c t i o n  ( I ) .  M ota  ( 6 ) a l s o  

r e p o r t e d  t h a t  r a t  m a s t  c e l l s  c a n  b e  s e n s i t i z e d  p a s s i v e l y  w i t h  serum  

c o n t a i n i n g  w h a t  h e  c a l l e d  " m a s t  c e l l  s e n s i t i z i n g  a n t i b o d y , "  w h ic h  i s  

c o m p a r a b le  t o  human I g E .  He fo u n d  t h a t  s e n s i t i z e d  m a s t  c e l l s  r e l e a s e  

h i s t a m i n e  an d  5- h y d r o x y t r y p t a m i n e  a f t e r . t h e  a d d i t i o n  o f  s p e c i f i c  

a n t i g e n .  I t  i s  t h o u g h t  t h a t  s e r o t i n i n  ( 5 - h y d r o x y t r y p t a m i n e )  i s  t h e  

m a in  c h e m i c a l  m e d i a t o r  o f  a n a p h y l a x i s  i n  t h e  r a t  and  t h e  m ouse ( 6 ) .  ■

I n  m ic e ,  IgE  p r o d u c t i o n  d e p e n d s  on t h e  a n t i g e n - a d j u v a n t  s y s te m  a s  

w e l l  a s  on  t h e  s t r a i n  o f  a n im a l  u s e d .  . R e v o l t e l l a  and  O v a ry  ( 7 )  

r e p o r t e d  t h a t  t h r e e  o f  s i x  s t r a i n s  o f  m ic e  im m unized  w i t h  DNP-haemo- 

c y a n i n  an d  AL(OH) 3 w e re  a b l e  t o  p r o d u c e  I g E .  SWR/j, C 57B L /6J  and



A/HeJ  made Ig E ,  w h e r e a s  CBA/J, DBA/J  and  SW made h i g h  l e v e l s  o f  IgG^ 

b u t  no  IgE  ( 7 ) .  C l a u s e n  e t  a l  ( 8 ) fo u n d  t h a t  t h e  i n b r e d  S t r a i n s  o f  

m ic e  NBL/n^ C 5 7 B 1 /6 J  and  C 57BL /IO J w e re  f a r  s u p e r i o r  t o  t h e  s t r a i n s  

AKR/n, STR/n and  RML i n  p r o d u c t i o n  o f  Ig E  when c h a l l e n g e d  w i t h  h e n  egg  

a lb u m in  (EA) a n d . s a l i n e  e x t r a c t s  f ro m  B b r d e t e l l a  p e r t u s s i s  (P E ) .

S e v e r a l  d i f f e r e n t  a n t i g e n s  and  a d j u v a n t s  h a v e  b e e n  u s e d  t o  e l i c i t  

IgE  p r o d u c t i o n .  U s in g  EA a s  a n t i g e n ,  C l a u s e n ,  e t  a l . ,  w e re  s u c c e s s f u l  

i n  s t i m u l a t i n g  Ig E  w i t h  SE a s  a d j u v a n t ,  w h e r e a s  i n c o m p l e t e  F r e u n d ' s  

a d j u v a n t  was s u p e r i o r  i n  s t i m u l a t i n g  2 h r  PCA a n t i b o d y ,  IgG^ ( 9 ) .

Tumor a n t i g e n s  and  a l l b a n t i g e n s  h a v e  a l s o  b e e n  u s e d  t o  i n d u c e  IgE  p r o ­

d u c t i o n  i n  m i c e .  Thus C57BL an d  B a l b / c  m ic e  im m unized  w i t h  I  x  IO^ 

v i a b l e  tu m o r  c e l l s  f ro m  t h e  B16 m elanom a e s t a b l i s h e d  i n  C57B1 m ic e ,  

r e s p o n d e d  w i t h  p r o d u c t i o n  o f  IgE  a n t i b o d y  ( 1 0 ) .  K ind  and  M acedo- 

S o b r in h o  w e re  a b l e  t o  g e t  IgE  p r o d u c t i o n  i n  m ic e  i n  r e s p o n s e  t o  r a b b i t  

a n t i - m o u s e  th y m o c y te  se ru m  ( 11 ) .

S m a l l  d o s e s  o f  a n t i g e n  s u c h . a s  p o l l e n ,  w h ic h  c a u s e  human a l l e r -

- .  ' . . -  . ■ ■ ,  x ; ■ - - /  ■ . :  '• • ’

g i e s , s e e m . t o  b e  b e s t  f o r  p r o d u c t i o n  o f  IgE  ( 1 2 ) .  I n  g u i n e a  p i g s ,

P e r i n i  and  M ota ( 1 3 )  d e m o n s t r a t e d  t h a t  low  d o s e s  o f  EA t o g e t h e r  w i t h  

low  d o s e s  o f  l i p o p o l y s a c c h a r i d e  (LPS) w e r e . e f f e c t i v e  i n  s t i m u l a t i o n  o f  

Ig E  p r o d u c t i o n ,  and  h i g h  d o s e s  o f  a n t i g e n  and  a d j u v a n t  r e s u l t e d  i n  h i g h  

p r o d u c t i o n  o f  IgG]/.

I t  h a s  a l s o  b e e n  R e p o r t e d  t h a t  a  s t a t e  o f  t o l e r a n c e  c a n  b e  i n d u c e d
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t o  t h e  IgE  a n t i b o d y  c l a s s .  K a tz  and  c o - w o r k e r s  ( 1 4 )  show ed t h a t  two 

p r e t r e a t m e n t s  o f  m ic e  w i t h  500 jug o f  t h e  c o p o ly m e r  DNP-D-g l u t a m i c  a c i d  

and  D - I y s i n e  s i g n i f i c a n t l y  r e d u c e d  t h e  a n i m a l s '  a b i l i t y  t o  r e s p o n d  t o  

D N P -crude  a s c a r i s  e x t r a c t s  (DNP-CAE) w i t h  p r o d u c t i o n  o f  Ig E  a n t i b o d y .  

T h i s  t o l e r a n c e  c o u l d  b e  t r a n s f e r r e d  t o  s y n g e n e i c ,  u n p r im e d ,  i r r a d i a t e d  

r e c i p i e n t s  w i t h  s p l e e n  c e l l s  f ro m  m ic e  p r im e d  w i t h  DNP-CAE and  a lum  and  

g i v e n  two 500 jug i n j e c t i o n s  o f  D N P -D -g lu ta m ic  a c i d  and  D - I y s i n e .25 d a y s  

l a t e r .  S a v e r b r o n n  M a la ,  e t  a l ,  showed t h a t  t h r e e  i m m u n iz a t io n s  o f  100 

ug  EA s i g n i f i c a n t l y  r e d u c e d  IgE  p r o d u c t i o n  o f  DBA/I J  m ic e  when 

im m unized  s u b s e q u e n t l y  w i t h  0 . 1  jig  BA.

Thymus D ep en d en c y  o f  I g E . T h y m u s -d e r iv e d  c e l l s  (T c e l l s )  a r e  

n e c e s s a r y  f o r  p r o d u c t i o n  o f  IgM o r  IgG t o  t h e  s o - c a l l e d  "Thym us- 

d e p e n d e n t "  a n t i g e n s .  A l th o u g h  m o s t  a n t i g e n s ,  s u c h  a s  h e t e r o l o g o u s  

p r o t e i n s  and  h e t e r o l o g o u s  e r y t h r o c y t e s ,  a r e  thym us d e p e n d e n t ,  t h e r e  a r e  

some " t h y m u s - i n d e p e n d e n t "  a n t i g e n s ,  s u c h  a s  e n d o t o x i n ,  p n e u m o c o c c a l  

p o l y s a c c h a r i d e ,  and  Vi. a n t i g e n .

U n t i l  r e c e n t l y ,  o n l y  s p e c u l a t i o n s  h a v e  b e e n  made on  t h e  T - c e l I  . 

c o l l a b o r a t i o n  w i t h  B c e l l s  i n  r e l a t i o n s h i p  t o  t h e  IgE  r e s p o n s e .  F o r  

e x a m p le ,  Okumura and  T ad a  (1 6 )  d e m o n s t r a t e d  t h a t  n e o n a t a l  thym ectom y o f  

r a t s  c a u s e d  a  r e d u c t i o n  i n  t h e  p r o d u c t i o n  o f  IgE  i n  r e s p o n s e  t o  

d i n i t r o p h e n o I - c r u d e  A s c a r i s  e x t r a c t  (DNP-CAE) 0

The m o s t  m e a n i n g f u l  d a t a  s u p p o r t i n g  T - c e l l  d e p e n d e n c y  o f  t h e  IgE
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r e s p o n s e  i s  s e e n  i n  t h e  w o rk  o f  M ic h a e l  and  B e r n s t e i n  ( 1 7 ) .  They fo u n d  

t h a t  c o n g e n i t a l l y  a th y m ic  (n u d e )  m ic e  f a i l e d  t o  r e s p o n d  w i t h  IgE  p r o ­

d u c t i o n  t o  BA, b o v i n e  se ru m  a lb u m in ,  and  human gamma g l o b u l i n ,  w h e re a s

t h e i r  n o rm a l  t h y m u s - b e a r i n g  l i t t e r m a t e s  d i d  r e s p o n d  t o  t h e s e  a n t i g e n s .
i • '

H ow ever,  n u d e  m i c e - t h a t  h a d  r e c e i v e d  thym us c e l l s  f ro m  n o rm a l  B a l b / c

m ic e  w e re  a b l e  t o  make a n  Ig E  r e s p o n s e  t o  t h e s e  a n t i g e n s .

Some u n p u b l i s h e d  w o r k . o f  Reed and  Munoz f u r t h e r  i n d i c a t e s  t h a t  IgE  

r e s p o n s e s  may b e  thym us d e p e n d e n t .  They  fo u n d  t h a t  n o rm a l  l i t t e r m a t e s  

t o  n u d e s  c o u l d  make an  IgE  r e s p o n s e  t o  EA and  SE, b o v i n e  g a m m a - g lo b u l in  

and  SE and  K e y h o le  L im p e t  h e m o c y a n in ,  w h e re a s  n u d e  m ic e  d i d  n o t  r e s p o n d  

t o  t h e s e  a n t i g e n s .  They  a l s o  m e a s u re d  t h e  IgE  r e s p o n s e  t o  two a n t i g e n s  

known to  b e  thym us i n d e p e n d e n t  f o r  an  IgM r e s p o n s e ,  n a m e ly ,  S I I I  and 

e n d o t o x i n .  N e i t h e r  n u d e s  n o r  t h e i r  n o r m a l  l i t t e r m a t e s  made any  IgE  

r e s p o n s e  t o  t h e s e  a n t i g e n s .

Thymus R e g u l a t i o n  o f  t h e  IgE  R e s p o n s e . IgE  p r o d u c t i o n  may be 

thym us d e p e n d e n t  b u t  may a l s o  b e  r e g u l a t e d  by  t h e  th y m u s .  T ada  and  c o -  

w b r k e r s  ( 1 6 ) ,  f o r  e x a m p le ,  d e m o n s t r a t e d  t h a t  w h i l e  n e o n a t a l  thym ectom y 

o f  r a t s  d e c r e a s e s  t h e  IgE  r e s p o n s e ,  a d u l t  thym ectom y i n c r e a s e s  t h i s  

r e s p o n s e .  They  showed a  s i m i l a r  e n h a n c e m e n t  o f  IgE  p r o d u c t i o n  w i t h  400 

r a d  X - i r r a d i a t i o n  ( 1 8 ) ,  s p l e n e c to m y  ( 1 6 ) ,  some im m u n o s u p p r e s s iv e  d r u g s  

(1 9 )  and  a n t i t h y m o c y t e  t r e a t m e n t  ( 2 0 ) .  One e x p l a n a t i o n  f o r  s u c h  an  

e n h a n c e d  e f f e c t  i s  t h e  " t u r n i n g  o f f "  o f  s u p p r e s s o r  T - c e l l s  o r  t h e
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d e s t r u c t i o n  o f  T - c e l l s , .  a l l o w i n g  B - c e l l s  t o  p r o d u c e  IgE  i n  an  u n r e g u l a ­

t e d  m a n n e r .

T ad a  and  Okumura ( 2 1 )  d e m o n s t r a t e d  t h a t  HTA f o r m a t i o n  c a n  be  

s u p p r e s s e d ,  by  p a s s i v e  a d m i n i s t r a t i o n  o f  h o m o lo g o u s  a n t i b o d y  a g a i n s t  t h e  

same a n t i g e n .  T h i s  s u p p r e s s i o n  a p p e a r e d  s e l e c t i v e  i n  t h a t  t h e  HTA 

r e s p o n s e  was a f f e c t e d ,  w h e r e a s  t h e  IgM r e s p o n s e  was n o t .  T hey  s u g g e s t e d  

t h a t  b l o c k i n g  a n t i b o d y  i n  t h e  p a s s i v e l y  a d m i n i s t e r e d  se ru m  a c t s  by 

s u p p r e s s i n g  t h e  s y n t h e s i s  o f  r e a g i n  r a t h e r  , t h a n  by  p r e v e n t i n g  t h e  com- . 

b i n a t i o n  o f  a l l e r g e n  and  r e a g i n  ( 2 1 ) .  T h e i r  r e a s o n s  f o r  t h i s  c o n c l u s i o n  

w e r e : t h e  f a c t  t h a t  t h e  am o u n ts  o f  p a s s i v e  a n t i b o d y  u s e d  w e re  much l e s s

t h a n  t h o s e  n e e d e d  t o  c o v e r  a l l  o f  t h e  a n t i g e n i c  d e t e r m i n a n t s ;  and  a l s o  

t h e  f a c t  t h a t  IgE  was s u p p r e s s e d  w h i l e  h e m a g g l u t i n a t i n g  a n t i b o d i e s  w e re  

n o t .

Okumura and  T ad a  ( 2 2 )  h a v e . u s e d  a  hap  t e n - c a r r i e r  m o l e c u l e  to  

i n d u c e  r e a g i n  f o r m a t i o n .  By t r a n s f e r r i n g  th y m o c y te s  f ro m  r a t s  h y p e r - . 

im m unized  w i t h  c r u d e . A s c a r i s  e x t r a c t  (CAE) o r  DNP-CAE i n t o  r e c i p i e n t s ' ,  

t h a t  w e re  p r o d u c i n g  h i g h  t i t e r s  o f  HTA,. t h e y  a c h i e v e d . a  d r a s t i c  r e d u c ­

t i o n  o f  HTA w i t h i n  two d a y s  o f  t r a n s f e r .  B e c a u s e  t h i s  e f f e c t  o n l y  t o o k  

p l a c e  when t h e  c a r r i e r  was t h e  same i n  d o n o r  and  . r e c i p i e n t ,  t h e y  c o n ­

c l u d e d  t h a t  c a r r i e r - s p e c i f i c ,  t h y m u s - d e r i v e d  ly m p h o c y te s  c a n  n e g a t i v e l y  

r e g u l a t e  t h e  HTA f o r m a t i o n  w h ic h  i s  known t o  b e  h a p t e n - s p e c i f i c  ( 2 3 ) .  

■They f u r t h e r  i n v e s t i g a t e d  t h i s  n e g a t i v e  c o n t r o l  t o  f i n d  w h a t  t h e y
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■ ca l led  a n  " a n t i g e n - s p e c i f I c  T - c e l l  f a c t o r "  w h ic h  t h e y  f e l t  was 

r e s p o n s i b l e  f o r  t h e  s u p p r e s s i o n  o f  Ig E  p r o d u c t i o n .  They  t r e a t e d  t h e  

th y m o c y te  e x t r a c t s  f ro m  h y p e r im m u n iz e d  d o n o r s  w i t h  d i f f e r e n t  n u c l e a s e s  

and  p r o t e i n a s e s  and  f o u n d . t h a t  t h e  T - c e l l  f a c t o r  was n o t  d i g e s t i b l e  by  

RNase b u t  i s  d e s t r o y e d  w i t h  t r y p s i n  and  p r o n a s e ,  t h e r e f o r e ,  t h e y  c o n ­

c l u d e d ,  t h e  T - c e l l  f a c t o r  w as o f  p r o t e i n  n a t u r e .  I t s  a c t i v i t y  s e d i ­

m e n te d  s l o w e r  t h a n  IgG h e m a g g l u t i n  i n  s u c r o s e  d e n s i t y  g r a d i e n t  u l t r a ­

c e n t r i f u g a t i o n  and  was e l e c t r o p h o r e t i c a l I y  l o c a t e d  i n  r e g i o n s  c o r r e ­

s p o n d in g  t o  a l p h a  and  b e t a  g l o b u l i n s .  They  s u g g e s t ,  t h e r e f o r e ,  t h a t  

t h e  T - c e l l  f a c t o r  may b e  an  u n i q u e  r e c e p t o r  o f  t h e  T - c e l l  and  n o t  an  

u n u s u a l  im m u n o g lo b u l in  ( 2 4 ) .

I n  w o r k in g  w i t h  r a t s ,  W h i te  and  Holm ( 2 5 ) . d e m o n s t r a t e d  t h a t  ad m in ­

i s t r a t i o n  o f  e q u i n e  a n t i l y m p h o c y t e  se ru m  b e f o r e  i m m u n iz a t io n  w i t h  KLH 

y i e l d e d  a n  e n h a n c e m e n t  o f  e a r l y  s y s t h e s i s  o f  r e a g i n i c  a n t i b o d y  b u t  

g i v i n g  e q u i n e  a n t i l y m p h o c y t e  se ru m  a f t e r  a d m i n i s t r a t i o n  o f  KLH r e s u l t e d  

i n  l a t e  s y n t h e s i s  e n h a n c e m e n t  ( 2 5 ) .  A n t i l y m p h o c y te  s e ru m  p r e t r e a t m e n t  

was s u p p r e s s i v e  f o r  KLH a g g l u t i n  i n  p r o d u c t i o n .

K ind  and  M a c e d o -S o b r in h o  (1 1 )  h a v e  r e p o r t e d  a  s i m i l a r  r e g u l a t o r y ,  

c o n t r o l  o f  t h e  thym us on Ig E  f o r m a t i o n  i n  m i c e .  T hey  fo u n d  t h a t  X- 

i r r a d i a t i o n  (450  r a d )  r e s u l t e d  i n  s u s t a i n e d  l e v e l  o f  Ig E  p r o d u c t i o n  i n  

m ic e  t r e a t e d  w i t h  r a b b i t  a n t i - m o u s e  th y m o c y te  s e ru m .  S p le n e c to m y  and  

thym ectpm y d i d  n o t  r e s u l t  i n  i n c r e a s e d  Ig E  p r o d u c t i o n .



E f f e c t s  o f  N i p p o s t r o n g y l u s  b r a s i l i e n s i s  on  IgE  P r o d u c t i o n .

S e v e r a l  i n v e s t i g a t o r s  h a v e  r e p o r t e d  a  p o t e n t i a t e d  r e a g i n  r e s p o n s e  f o l ­

lo w in g  n e m a to d e  i n f e c t i o n .  T h u s ,  B lo c k ,  e t  a l  (2 6 )  d e m o n s t r a t e d  t h a t  

f a t s  i n f e c t e d  w i t h  N i p p o s t r o n g y l u s  b r a s i l i e n s i s  l a r v a e  s e c o n d a r y  t o  

i m m u n iz a t io n  w i t h  EA o r  KLH p l u s  a lu m  E x h i b i t e d  i n c r e a s e d  r e a g i n  p r o ­

d u c t i o n  o f  s h o r t  d u r a t i o n .  The p o t e n t i a t e d  r e s p o n s e  w as ,o n ly  fo u n d  i n  

IgE  p r o d u c t i o n  an d  n o t  i n  t h e  o t h e r  c l a s s e s  o f  a n t i b o d y .  J a r r e t t ,  . 

e t  a l  ( 2 7 ) ,  i n  t h e  r a t ,  showed t h a t  b o t h  a n t i g e n  and  a d j u v a n t  m u s t  p r e  

c e e d  i n f e c t i o n  w i t h  N. b r a s i l i e n s i s  f o r  a  p o t e n t i a t e d  r e s p o n s e ,  w h ic h  

c o u l d  r i s e  a s  much a s  1 0 0 - f o l d .  T hey  show ed t h a t  no  p o t e n t i a t e d  

r e s p o n s e  o c c u r r e d  i f  BE w as s u b s t i t u t e d  f o r  t h e  p a r a s i t e ,  l e a d i n g  them  

t o  c o n c l u d e  t h a t  t h e  N. b r a s i l i e n s i s  d i d  n o t  a c t  a s  an  a d j u v a n t .

The Thymus a s  t h e  O r i g i n  o f  t h e  M a s t  C e l l . I t  h a s  b e e n  h y p o t h e ­

s i z e d  by  C s a b a  e t  a I  ( 2 8 )  and  a l s o  by  G i n s b e r g  (2 9 )  t h a t  t h e  thym us i s  

t h e  o r i g i n  o f  t h e  m a s t  c e l l .  P r i t c h a r d ;  V i k l i c k y  and  Sima ( 3 0 ) ,  how­

e v e r ,  s t u d i e d  t h e  c o n n e c t i v e  t i s s u e . o f  t h e  s k i n  and  t h e  lymph n o d e s  o f  

n u d e  m ic e  and  fo u n d  w h a t  t h e y  p r o p o s e d  t o  b e  m a s t  c e l l s .  B e c a u s e  t h e  

n u d e  m ouse i s  c o n g e n i t a l l y  a t h y m i c ,  t h e y  c o n c lu d e d  t h a t ,  t h e  o r i g i n . o f  

t h e  m a s t  c e l l  c o u l d  n o t  p o s s i b l y ,  b e  t h e  th y m u s . .  I f  ..nude s k in :  was a b l e  

t o  e l i c i t  a  PCA r e a c t i o n ,  t h e r e  w o u ld  b e  good  e v i d e n c e  i n  s u p p o r t  o f  

P r i t c h a r d ' s  c o n c l u s i o n .  .
. . . ;  . . .  ■ . . .  ■. , ;

The f o l l o w i n g  e x p e r i m e n t s  were, d e s i g n e d  t o  e v a l u a t e . t h e  r o l e  o f

t h e  thym us i n  IgE  p r o d u c t i o n .  ;

• . v . . •' ■ . . ' . . .  . ' /-V'



MATERIALS AND METHODS

. A n i m a l s . . B a l b / c J  m ic e  w e re  o b t a i n e d  f ro m  t h e  J a c k s o n  L a b o r a t o r y ,  

B a r  H a r b o r ,  M a in e .  C o n g e n i t a l l y  a th y m ic  (n u d e )  m ic e  ( n u / n u )  ( 3 1 )  and  

t h e i r  p h e n o t y p i c a l I y  n o rm a l  l i t t e r m a t e s  (NLM; + / n u  o r  + / + )  w e re  

o b t a i n e d  f ro m  t h e  M o n tan a  S t a t e  U n i v e r s i t y  C o lo n y  i n  w h ic h  t h e  m u t a n t  

g e n e ,  n u ,  i s  b e i n g  p l a c e d  o n t o  a  B a l b / c  b a c k g ro u n d  b y  b a c k e r o s s - i n t e r ­

c r o s s  m a t i n g  schem e ( 3 2 ) .

B a l b / c J ,  n u d e  and  NLM m i c e ,  1 -3  m o n th s  o f  a g e ,  w e re  im m unized  by 

v a r i o u s  sch em es  d e s i g n e d  t o  i n d u c e  t h e  p r o d u c t i o n  o f  HTA. No a t t e m p t  

w as made t o  d i s t i n g u i s h  b e tw e e n  t h e  HTA r e s p o n s e  o f  m a l e s  and  f e m a l e s .

CFW f e m a le  m ic e ,  1 -3  m o n th s  o f  a g e ,  o b t a i n e d  f ro m  C a rw o r th  F a m s , 

P o r t a g e ,  M i c h . , w e re  u s e d  a s  s e ru m  r e c i p i e n t s  i n  PCA a s s a y s .

A l l  a n i m a l s  w e re  m a i n t a i n e d  i n  a  c l e a n  e n v i r o n m e n t  an d  w e re  g i v e n  

a c i d i f i e d - c h l o r i n a t e d  w a t e r  and  a u t o c l a v e d  P u r i n a  5010 f e e d .

A n t i g e n s . Hen egg  a lb u m in  (E A ), 5 - t i m e s  c r y s t a l l i z e d , w a s  o b t a i n e d  

f ro m  M i l e s  L a b o r a t o r i e s  T n c . ,  K a n k a k e e ,  1 1 1 .  The c r y s t a l l i z e d  EA was 

s t o r e d  a t  - 2 0 ° C .  F o r  i m m u n i z a t io n s ,  E A w a s  d i s s o l v e d  a t  t h e  a p p r o p r i -  

a t e . c o n c e n t r a t i o n ,  i n  s a l i n e  o r  p h o s p h a t e  b u f f e r e d  s a l i n e  (P B S ) .  F r e s h  

EA s o l u t i o n ,  was p r e p a r e d  f o r  .e a c h  e x p e r i m e n t .  . ;

■Crude A s c a r i s  E x t r a c t .  D r .  H e r b e r t  J .  M o rse ,  1 1 1 , f L a b o r a t o r y  o f  

M i c r o b i a l  Im m u n i ty ,  N a t i o n a l  I n s t i t u t e s  o f .  H e a l t h ,  B .e th e s d a ,  M a r y la n d ,
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made and  p r o v i d e d  t h e  c r u d e  a s c a r i s  e x t r a c t  (CAE). CAE was p r e p a r e d  by 

h o m o g e n iz in g  s a l i n e - w a s h e d  A s c a r i s  o r g a n i s m s ;  d i a l y z i n g  t h e  h o m o g en a te  

a g a i n s t  s e v e r a l  c h a n g e s  o f  PH 8 . 2  b o r a t e  b u f f e r e d  s a l i n e  and  c l a r i f y i n g  

d i a l y s a t e  by c e n t r i f u g a t i o n  ( 1 0 ,0 0 0  x  G -  30 m i n u t e s ) .  CAE w as s t o r e d  

i n  s m a l l  a l o q u a t e s '  a t  - 2 0 ° C .  ■ F o r  u s e ,  CAE w as thaw ed  and  d i l u t e d  t o  t h e  

d e s i r e d  c o n c e n t r a t i o n  i n  s a l i n e .

D N P - A s c a r i s . D i n i t r o p h e n y l a t e d  c r u d e  A s c a r i s  e x t r a c t  (DNP-CAE)

was a l s o  made and  p r o v i d e d  by  D r .  H. M o rs e .  The DNP g ro u p  w as co m b in ed

5w i t h  a s c a r i s  e x t r a c t  i n  t h e  r a t i o  o f  48 DNP/1 0  d a l t o n s .

V i - a n t i g e n  (V i )  w as p u r i f i e d  by  D r .  F .  J a r v i s ,  I d a h o  S t a t e  U n i v e r ­

s i t y ,  P o c a t e l l o ,  I d a h o ,  by  a  c o n t i n u o u s - f l o w  p a p e r  c u r t a i n  e l e c t r o ­

p h o r e s i s  p r o c e d u r e  ( 3 3 ) .  T h i s  a n t i g e n ,  a  p o l y m e r . o f  N - a c e t y l  g a l a c t o s -  

a m i n u r o n i c  a c i d  ( 3 3 ) ,  w as p r o v i d e d  by  D r .  J .  T .  U l r i c h  o f  I d a h o  S t a t e  

U n i v e r s i t y .  The l y o p h i l i z e d  Vi was s t o r e d  a t  4 °C .  f o r  u s e  i n  e x p e r i - . 

m en t s , V i was d i s s o l v e d  i n  s a l i n e . .

A d j u v a n t s . Alum.was, p r e p a r e d  a s  f o l l o w s :  75 g ram s  o f  alum inum  .

ammonium s u l f a t e . ( Humco L a b o r a t o r y ,  T e x a r k a n a ,  T e x a s ) w as ad d e d  t o  180 

ml o f  d i s t i l l e d  w a t e r  and  t h e n  75 m l of.  I  N NaOH was s l o w l y  added  w i t h  . 

c o n t i n u o u s  m i x i n g .  The r e s u l t i n g  p r e c i p i t a t e  was W ashed 8 t im e s  w i t h . • 

s t e r i l e  d i s t i l l e d  w a t e r  and  was. f i n a l l y  r e s u s p e n d e d  i n . s t e r i l e  d i s t i l ­

l e d  w a t e r  a t  a  c o n c e n t r a t i o n  o f  60 m g /m l .  T h i s  a d j u v a n t  w as m ix ed  by  

p i p e t t i n g  w i t h  t h e  d i f f e r e n t  a n t i g e n s  u s e d  p r i o r  t o  i m m u n i z a t i o n ^ .



P e r t u s s i s  E x t r a c t .  A s a l i n e  e x t r a c t  o f  B o r d e t e l l a  p e r t u s s i s  (PE) 

w as m ade ( 9 )  and  p r o v i d e d  by D r .  J o h n  M unoz, Rocky M o u n ta in  L a b o r a t o r y ,  

H a m i l to n ,  M o n ta n a .  The l y o p h i I i zed  e x t r a c t  was s t o r e d  a t  4°C and  was 

d i s s o l v e d  i n  s a l i n e  f o r  u s e  a s  an  a d j u v a n t .  A t t i m e s  i t  was m ix ed  w i t h  

a n t i g e n  b e f o r e  i m m u n i z a t io n .

L i p o p o l y s a c c h a r i d e  (LPS) was e x t r a c t e d  f ro m  E s c h e r i c h i a  c o l i  0113 

by  t h e  h o t  p h e n o l - w a t e r  m e th o d  (3 4 )  and  was p r o v i d e d  b y  D r .  J .  A. 

R u d b ach ,  U n i v e r s i t y  o f  M o n tan a ,  M i s s o u l a ,  M t; LPS was d i s s o l v e d  i n  PBS 

a t  a  c o n c e n t r a t i o n  o f  I .m g/m l and  s t o r e d  a t  -ZO0C u n t i l  d i l u t e d  i n  PBS 

f o r  u s e  i n  e x p e r i m e n t s .

C o m p le te  F r e u n d ' s  A d j u v a n t  (CFA) w as p u r c h a s e d  f ro m  D i f c o  L a b o r a ­

t o r i e s ,  D e t r o i t ,  M i c h i g a n .

A n t i l y m p h o c y te  S e ru m . R a b b i t  a n t i - m o u s e  ly m p h o c y te  s e r u h  (RAMLS), 

l o t  130 9 6 , was p u r c h a s e d  f ro m  M i c r o b i o l o g i c a l  A s s o c i a t e s ,  B e th e sd a , -  

M a r y la n d . O th e r ,  l o t s  w e re  n o t  u s e d  i n  t h i s  e x p e r i m e n t .  .

N e m a to d e s . I n  some e x p e r i m e n t s  d e s i g n e d  t o  p o t e n t i a t e  HTA p r o d u c ­

t i o n ,  m ic e  w e re  i n j e c t e d  s u b c u t a n e o u s l y . w i t h  600 Lo l a r v a e  o f  a  m o u se-  .', 

a d a p t e d  s t r a i n  o f  t h e  n e m a to d e  N i p p o s t r o n g y l u s  b r a s i l i e n s i s  ( 3 5 ) .

I r r a d i a t i o n .• M ice  and  r a t s  w e re  g i v e n  4 0 0 -4 5 0  r a d  w h o le - b o d y  

i r r a d i a t i o n  u s i n g  a P i c k e r  60 C o b a l t  t h e r a p y  u n i t .  To. i n s u r e  u n i f o r m



d o s e  d u r i n g  i r r a d i a t i o n ,  t h e  m ic e  w e re  h e l d  i n  a  p l e x i g l a s s  c a g e  p l a c e d  

on  to p  o f  a  r o t a t i n g  t u r n t a b l e .  The d o s e  r a t e  was a p p r o x i m a t e l y  75 

r a d /m ii i .

S p le n e c t o m y . S p l e e n s  w e re  rem oved  s u r g i c a l l y  f ro m  B a l b / c  m ice  a t
rI -

a p p r o x i m a t e l y  s i x  w eek s  o f  a g e .  The m ic e  w e re  a n e s t h e t i z e d  w i t h  t h e  

p r o p e r  d o s e  o f  N e b u to l  ( 3 6 ) .  The s p l e e n  was l i g a t e d  and  c a u t e r i z e d  

b e f o r e  r e m o v a l .  The p e r i t o n e u m  an d  s k i n  w e re  s u t u r e d  s e p a r a t e l y .  C a re  

was t a k e n  n o t  t o  t e a r  t h e  s p l e e n  and  n o t  t o  l e a v e  an y  s p l e e n  r e m n a n t s  

i n  t h e  m i c e .

Thymus G r a f t s . One m o n th  o l d  n u d e  m ic e  w e re  a n e s t h e t i z e d  w i t h  

N e b u to l  (36).  p r i o r . t o  i m p l a n t a t i o n  o f  two t o  f o u r  thym us g l a n d s  from  

d o n o r s  l e s s  t h a n  t h r e e  d a y s  o f  a g e .  I m p l a n t s  w e re  made u n d e r  t h e  

f a s c i a  i n  t h e  a x i l l a r y  r e g i o n  o f  th e .  n u d e .  . E i t h e r  B a l b / c  o r  NLM w e re  

u s e d  a s  thym us d o n o r s .  O n ly  t h y m u s - g r a f t e d  n u d e s  t h a t  o u t w a r d l y  

a p p e a r e d  h e a l t h y  w e re  u s e d . i n  e x p e r i m e n t s .

Thymus C e l l  I n j e c t i o n s . T hym ocy te  p r e p a r a t i o n s  , 'w ere  made '.by . 

s c r e e n i n g  young  a d u l t  B a l b / c  th y m u ses  t h r o u g h  s t a i n l e s s  s t e e l  8 0 -m esh  

s c r e e n s  i n t o  PBS c o n t a i n i n g  1% f e t a l  c a l f  se ru m  (P B S -F C S ). The 

th y n io c y te s  w e re  t h e n  w a sh e d  o n c e  w i t h  PBS-FCS. V i a b i l i t y  w as d e t e r -

■ ■ - : g r ■ -
m in ed  by  a  T ry p a n ,  B lu e  . E x c l u s i o n  t e s t , ,  an d  1 .4 x 1 0  v i a b l e  c e l l s  c o n -  /  

t a i n e d  i n  0 , 7  m l w e re  i n j e c t e d  s l o w l y . i n t o  t h e  t a i l  y e in .  o f  . r e c i p i e n t  . 

n u d e  m i c e .  ' -

12

-v ■
-'
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Im m u n iz a t io n  P r o c e d u r e s . To o b t a i n  HTA, m ice  w e re  g i v e n  v a r y i n g  

d o s e s  o f  a n t i g e n  and  a d j u v a n t  on' d ay  0 .  A n t i g e n  and  a d j u v a n t  w ere  

a lw a y s  m ix ed  p r i o r  t o  i m m u n i z a t io n .  CFA was m ix ed  w i t h  a n t i g e n  w i t h  a 

d o u b l e  s y r i n g e  w h i l e  a l l  o t h e r  a d j u v a n t s  u s e d  w e re  m ix ed  w i t h  a 

p i p e t t e .  The i n j e c t i o n s  w e re  u s u a l l y  g i v e n  i n t r a p e r i t o n e a l - l y ,  a l t h o u g h  

t h e r e  w e re  some e x p e r i m e n t s  i n  w h ic h  t h e  r o u t e  o f  i n j e c t i o n  was i n t r a ­

v e n o u s .

The a n i m a l s  w e re  b l e d  on  d a y s  10 an d  20 a f t e r  i n i t i a l  im m u n iz a t io n  

o f  a n t i g e n  a l o n e  b e c a u s e  I  fo u n d  t h a t  a d j u v a n t  h a s  a  d e l e t e r i o u s  e f f e c t  

on  a n t i b o d y  p r o d u c t i o n  i f  g i v e n  a t  t h i s  t i m e .  The a n i m a l s  w e re  t h e n  

b l e d  on d ay  30 ,  10 d a y s  a f t e r  t h e  b o o s t e r  i n j e c t i o n ;  Serum  was c o l l e c ­

t e d  f ro m  i n d i v i d u a l  a n i m a l s  and  s t o r e d  s e p a r a t e l y  a t  -3 0 ° C  b e c a u s e  I  

and  o t h e r s  ( 3 7 )  h a v e  fo u n d  t h a t  r e a g i n i c  a n t i b o d y  d e n a t u r e s  a t  0 °C .

P a s s i v e  C u ta n e o u s  A n a p h y l a x i s . A p o o l  was made f ro m  t h e  se ru m  o f  

i n d i v i d u a l  a n i m a l s  w i t h i n  a  g i v e n  e x p e r i m e n t a l  g r o u p .  T w o - fo ld  s e r i a lj ■ ■.
d i l u t i o n s  o f  t h e  s e ru m  p o o l  w e re  made i n  s a l i n e .  ■ 0 . 0 5  m l o f  a  g i v e n

• . / .

se ru m  d i l u t i o n  was i n j e c t e d  i n t r a d e r m a l l y  on  t h e  b a c k  o f  a  r e c i p i e n t  ..

CFW m o u se .  The h a i r  was c l i p p e d  f ro m  t h e  b a c k  o f  r e c i p i e n t  m ic e  24 

h o u r s  p r i o r  t o  t h e  i n t r a d e r m a l  i n j e c t i o n .  R e c i p i e n t  m ic e  w e re  

i n j e c t e d  i n t r a v e n o u s l y  w i t h  0 .2  ml o f  a n t i g e n  s o l u t i o n  ( 1% s o l u t i o n  o f  

EA, 0 . 2  mg DNP-CAE o r  0 . 2  mg CAE) i n  s a l i n e  c o n t a i n i n g  0 .5 % .E vans B lu e  

d y e .  T h i r t y  m i n u t e s  a f t e r  i n t r a v e n o u s  c h a l l e n g e  w i t h  a n t i g e n  and. E v an s



B lu e  t h e  a n i m a l s  w e re  k i l l e d  by  c e r v i c a l ,  d i s l o c a t i o n  a n d  t h e  s k i n  on t h e  

b a c k  was i n c i s e d  an d  i n v e r t e d .  A p o s i t i v e  r e a c t i o n  w as n o t e d  by  a  b l u e  

c i r c u l a r  a r e a  o f  t h e  s k i n  a t  t h e  i n j e c t i o n  s i t e .  V e r t i c a l  and  h o r i z o n ­

t a l  m e asu rem en ts  w e re  r e c o r d e d .  An a r e a  l e s s  t h a n  4mm x  4fnm was r e c o r d e d  

a s  a  n e g a t i v e  r e a c t i o n ,  w h e r e a s  a n  a r e a  g r e a t e r  o r  e q u a l  t o  4mm x  4mm 

was r e c o r d e d  a s  a  p o s i t i v e  r e a c t i o n .  R e a c t i o n s  w e re  g i v e n  a  s u b j e c t i v e  

r a t i n g  o f  1+ t o  4 + - d e t e r m i n e d  b y  t h e  d e p t h  o f  c o l o r ,  a  4+  r e a c t i o n  

b e i n g  t h e  d e e p e s t  b l u e .  The e n d p o i n t  was d e f i n e d  a s  t h e  l a s t  d i l u t i o n  

g i v i n g  a  p o s i t i v e  r e a c t i o n .

I t  s h o u l d  b e  n o t e d  t h a t  two d i f f e r e n t  HTAs a r e  m e a s u r e d  by t h e  PCA 

a s s a y .  I f  t h e  r e c i p i e n t  a n i m a l s  a r e  a l l o w e d . t o  w a i t  two h o u r s  b e f o r e  

c h a l l e n g e  w i t h  a n t i g e n  and  E vans  B lu e  d y e ,  t h e n  IgG^ i s  d e t e c t e d .  IgG]. 

i s  h e a t  s t a b l e ,  h a s  a s h o r t  d u r a t i o n  i n  t h e  s k i n  and  a  l o n g  d u r a t i o n  i n  

t h e  s e ru m .  I n  c o n t r a s t ,  i f  a n t i g e n  and  E v an s  B lu e  d y e  a r e  i n j e c t e d  72 

h o u r s  a f t e r  s k i n  s e n s i t i z a t i o n ,  t h e  PCA r e a c t i o n  d e t e c t s  Ig E ,  w h ich  i s  

h e a t  l a b i l e ,  h a s  a  l o n g e r  d u r a t i o n  i n  s k i n  b u t  a. s h o r t e r  d u r a t i o n  i n  

t h e  s e ru m .



RESULTS

IgE  P r o d u c t i o n  i n  t h e  M o u se . H e a t  s e n s i t i v i t y  i s  a  good p r o p e r t y  

t o  u s e  t o  d i s t i n g u i s h  b e tw e e n  h e a t - s t a b l e  IgG^ and h e a t - l a b i l e  Ig E .

T h u s ,  i t  w as d e t e r m i n e d  f ro m  h e a t i n g  u n d i l u t e d  se ru m  t h a t  t h e  2 -h o u r  

PCA r e a c t i o n  r e m a in e d  w h i l e  t h e  7 2 - h o u r  PCA d i m i n i s h e d .  T h i s  same
''i

r e s u l t  was fo u n d  i n  s e r a  f ro m  b o t h  a n t i g e n s  u s e d  f o r  im m u n iz a t io n  and 

f ro m  se ru m  c o l l e c t e d  a f t e r  a  p r i m a r y  im m u n iz a t io n  on d ay  10 and a 

s e c o n d a r y  im m u n i z a t io n  c o l l e c t e d  on d a y  30 ( T a b le  I ) .  I t  s h o u ld  be  

n o t e d  t h a t  t h e  7 2 - h o u r  r e s p o n s e  r e m a in e d  i f  t h e  se ru m  w as n o t  h e a t e d .  

T h e s e  r e s u l t s  s u g g e s t  t h a t  t h e  a n t i b o d y  o b s e r v e d  a t  7 2 - h o u r s  i s  Ig E .  

B e c a u s e  o f  t h e s e  r e s u l t s ,  I  r o u t i n e l y  u s e d  t h e  7 2 - h o u r  PCA r e s p o n s e  a s  a 

m e a s u r e  o f  I g E .

P r e l i m i n a r y  S t u d i e s  on t h e  A b i l i t y  o f  D i f f e r e n t  A n t i g e n s  t o  E l i c i t  

an  IgE  R e s p o n s e  i n  M i c e . S e v e r a l  d i f f e r e n t  a n t i g e n - a d j u v a n t  c o m b in a ­

t i o n s  w e re  t e s t e d  f o r  t h e i r  a b i l i t y  t o  e l i c i t  IgE  a n t i b o d y  p r o d u c t i o n  i n  

B a l b / c  m ic e  ( T a b l e  I I ) .  M ice  im m unized  w i t h  10 ^ g  CAE p l u s  50 jug PE 

f a i l e d  t o  p r o d u c e  IgE  ( l i n e  A ) ,  e v e n  when b o o s t e d  w i t h  10 Aig CAE on d a y  

2 0 .  N e g a t i v e  r e s u l t s  w e re  a l s o  o b t a i n e d  w i t h  125 Jig  EA p l u s  50 Jug PE 

( l i n e  B) and  1 0 'p g  CAE p l u s  I  jig LPS ( l i n e  C ) ;  a g a i n ,  b o o s t e r  i n j e c t i o n s  

w e re  n o t  e f f e c t i v e .  CAE, h o w e v e r , w as a  good  a n t i g e n  t o  e l i c i t  IgE  when 

u s e d  w i t h  e i t h e r  CFA o r  a lu m  a d j u v a n t s .  100 jug CAE p l u s  20 mg alum  

( l i n e  D) g a v e  72 h r  PCA r e a c t i o n s  on  d a y  10 a f t e r  a  p r i m a r y ' im m uniza­

t i o n  and  d ay  30 a f t e r  a  s e c o n d a r y  i m m u n i z a t io n .  A s l i g h t l y  h i g h e r
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E f f e c t s  o f  h e a t i n g  a  hom ocyt o t r o p i c  a n t i b o d y  p o s i t i v e  se ru m  fro m  B a l b / c  m ic e ,  30 
m i n u t e s  a t  56°C a s  d e m o n s t r a t e d  by p a s s i v e  c u t a n e o u s  a n a p h y l a x i s  r e a c t i o n s

I m m u n iz a t io n  
Day 0

I m m u n iz a t io n  
Day 20

H e a te d No. o f  
Serum 
i n  P o o l

Day Serum 
C o l l e c t e d

S e n s i t i z a t i o n  PCA^1T i t e r  o f  
P e r i o d  Serum P o o l

10 Jjg EAa , A lb 10 Jig EA + 5 30 2 h r 256c
same^ same + 5 30 72 h r negS
same same - 7 30 72 h r 128
10 p g  CAEd ,CFAe n o n e + 5 20 2 h r 64
same same + 5 20 72 h r n eg
same same - 7 20 72 h r 128

a EA = h e n  egg  a lb u m in  
^A l = 10 mg a lum
c 256 = t i t e r  r e c i p r o c a l  o f  se ru m  p o o l  
dCAE = c r u d e  a s c a r i s  e x t r a c t
e CFA = c o m p l e t e  F r e u n d s  a d j u v a n t  i n  e q u a l  v o lu m e  a s  a n t i g e n
fsa m e  = same se ru m  a s  a b o v e
S neg  = n o t  d e t e c t e d  a t  1 /8  d i l u t i o n
hpCA = p a s s i v e  c u t a n e o u s  a n a p h y l a x i s



t i t e r  on d a y  10 was o b t a i n e d  i f  t h e  d o s e  was r e d u c e d  t o  1 0  p g  GAE p l u s  

10 mg a lu m  ( l i n e  E ) . When CFA was u s e d  ( l i n e  F ) , t h e  m ic e  p r o d u c e d  Ig E  

on d a y s  10 and  20 ,  and  a l s o  a f t e r  a  b o o s t e r  i n j e c t i o n .  V e ry  good p r i m a r y  

t i t e r s  w e re  o b t a i n e d  w i t h  10 ug DNP-GAE p l u s  10 mg a lu m  ( l i n e  G ) , and 

a l s o  a f t e r  a  b o o s t e r  i n j e c t i o n  o f  DNP-CAE.

Egg a lb u m in  w i t h  a lu m  a s  a d j u v a n t  was by  f a r  t h e  e a s i e s t  compound 

t o  u s e  and  a l s o  e l i c i t e d  h i g h  t i t e r s  o f  IgE  on d a y s  10 , 20 and  30 .  The 

o p t i m a l  d o s e  was 10 j ig  EA p l u s  10 mg a lu m  ( l i n e  H ) .  CFA w as a l s o  e f f e c ­

t i v e  w i t h  125. jjg EA i n  p r o d u c t i o n  o f  IgE  on  d a y s  20 and  30 a l t h o u g h  t h e  

t i t e r s  a r e  much lo w e r  t h a n  i f  a lu m  was u s e d  a s  a d j u v a n t .  .

A f t e r  a l l  t h e s e  t e s t s  w e re  c o m p l e t e d ,  i t  was d e c i d e d  t h a t  10 j u g . EA . 

p l u s  10 mg a lu m  ( l i n e  L) was t h e  b e s t  a n t i g e n - a d j u v a n t  c o m b i n a t i o n  w i t h  

w h ic h  t o  o b s e r v e . t h e  IgE  r e s p o n s e .

Thymus D e p en d en c y  o f  t h e  Ig E  R e s p o n s e . An a t t e m p t  was made t o  ■ 

d e t e r m i n e  w h e th e r  o r  n o t  IgE  e x h i b i t s  . t h e  u s u a l  t h y m u s - d e r i v e d  c e l l  

( T - c e l l ) . - b u r s a - e q u i v a l e n t  (B c e l l )  c o l l a b o r a t i o n ,  r e q u i r e d  f o r  p r o d u c -  . 

t i o n  o f  o t h e r  im m u n o g lo b u l in  c l a s s e s .  T o . t e s t  f o r  s u c h ■a  r e q u i r e m e n t ,  

a t t e m p t s  w e re  made t o  i n d u c e  IgE  p r o d u c t i o n  i n  t h e  n u d e  m ouse ( T a b le  

I I I ) .  B e c a u s e  t h i s  a n i m a l  l a c k s  T c e l l s  f ro m  b i r t h , . '  i t  p r o v i d e s  an  ' .

e x c e l l e n t  s y s t e m  i n  w h ic h  t o  o b s e r v e . t h y m u s  d e p e n d e n c y .  B o th  n u d e . a n d  . 

NLM m ic e  w e re  im m unized  w i t h  10 jug EA p l u s  10 m g 'a l u m , . an d  w e re  b o o s t e d  

w i t h  10 jJ g  .EA on  d ay  2 0 .  The NLM r e s p o n d e d  on d a y s  1 0 ,  20 arid .30 w i th .
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TABLE I I

E f f e c t i v e n e s s  o f  d i f f e r e n t  a n t i g e n - a d j u v a n t  c o m b i n a t i o n s  i n j e c t e d  i n t r a p e r i t o n e a l l y  
i n  e l i c i t i n g  IgE  p r o d u c t i o n  i n  B aL b /c  m ice ___________________________________________________

L in e A n t i g e n - A d j u v a n t  Com­
b i n a t i o n s  Dav O

I m m u n iz a t io n  
Dav 20

No. o f  Serum 
i n  P o o l

72 h r  PCAa 
Day 10

T i t e r  o f  
Day 20

Serum P o o l  
Day 30

A 10 Mg CAEb , 50 jug PEc 10 Ug CAE 4 n e g a n eg n eg
B 125 u g  EAe , 50 Ug PE 125 u g  EA 5 n eg n eg neg
C 10 u g  CAE, I  pg  LPS^ 10 Ug CAE 4 neg n eg n eg
D 100 jug CAE, 20 mg AlS 100 Ug CAE 4 8h n eg 128
E 10 jug CAE, 10 mg Al 10 Ug CAE 4 16 n eg 128
F 10 u g  CAE, CFA1 10 u g  CAE 4 64 128 32
G 10 jug DNP-CAEJ,1 0  mg Al. 10 u g  DNP-CAE 4 64 32 256
H 10 Ug EA, 10 mg Al 10 Ug EA 4 64 16 128
I 125 u g  EA, CFA 10 u g  EA 4 n eg 16 8

a PCA = p a s s i v e  c u t a n e o u s  a n a p h y l a x i s  

^CAE = c r u d e  a s c a r i s  e x t r a c t

c PE = s a l i n e  e x t r a c t  o f  B o r d e t e I l a  p e r t u s s i s

^ n eg  = n o t  d e t e c t e d  a t  1 /2  d i l u t i o n
e EA = h e n  egg  a lb u m in

^LPS = l i p o p o l y s a c c h a r i d e
Sa I  = a lum
hg = t i t e r  r e c i p r o c a l  o f  se ru m  p o o l  
iCFA = c o m p l e t e  F r e u n d s  a d j u v a n t

J d n p -CAE = d i n i t r o p h e n y l a t e d  c r u d e  a s c a r i s  e x t r a c t



TABLE I I I

Thymus D ep en d en cy  o f  t h e  IgE  R e s p o n s e

L in e  I m m u n iz a t io n  Im m u n iz a t io n  Group Time o f  PCAa T i t e r  o f  Serum P o o l  
_______ Day 10 ________ Day 20_____________________ G r a f t ________ Day 10 Day 20 Day 30

A 10 p g EA6 , A lc 10 p g EA NLMd NAe 3 2 1 32 32
B same^ same Nug NA n eg J n eg n eg
C same same Nu-TCh 2 m o n th s n eg n eg 16
D 10 p g EA, Al 10 p g EA NLM NA 64 8 32
E same same Nu NA n e g n eg n eg
F 10 p g EA, Al 10 j i g EA B a l b / c NA 64 32 32
G same same Nu-TGk 7 m o n th s 32 128 n o t d one
H 10 p g EA, Al 10 pg EA B a l b / c NA 64 128 128
I same same Nu-TC 2 m o n th s n e g n eg 16
J 10 j ig CAE, Al 10 p g CAE NLM NA 128 32 16
K same same Nu NA n eg neg n eg
L same same Nu-TG 4 - 6  m o n th s n e g n eg 2
M 10 p g EA, Al 10 p g EA B a l b / c NA 16 8 n o t d one
N same same Nu-TC 7 m o n th s n eg n eg n o t d one
0 same same Nu-TG 6 -12  m o n th s 16 4 n o t done

^Nu = n u d e ,  a th y m ic  mouse 

1̂Nu-TC = n u d e  w i t h  thymus c e l l s  

^32 = t i t e r  r e c i p r o c a l  o f  se ru m  p o o l  

^n eg  = n o t  d e t e c t e d  a t  1 /2  d i l u t i o n
Ir

Nu-TG = n u d e  w i t h  thym us g r a f t

a PCA = p a s s i v e  c u t a n e o u s  a n a p h y l a x i s
^EA = h e n  egg  a lb u m in

c Al = 10 mg alum
^NLM = n o rm a l  l i t t e r m a t e  t o  n u d e

e NA = n o t  a p p l y
^same = same se ru m  a s  ab o v e



20

p r o d u c t i o n  o f  I g E .  T h u s ,  NLM r e s p o n d e d  a f t e r  a  p r i m a r y  im m u n iz a t io n  a s  

s e e n  on d a y s  10 an d  .20 and  a l s o  a f t e r  a  s e c o n d a r y  i m m u n iz a t io n  a s  s e e n  

on d ay  30 ( l i n e  A ) .  The n u d e  m ic e ,  h o w e v e r , made no  s u c h  r e s p o n s e s  

( l i n e  B ) .

R e p e t i t i o n s  o f  t h i s  e x p e r i m e n t  y i e l d e d  s i m i l a r  r e s u l t a  ( T a b le  I I I ,  ' 

l in e ; .  D and  F ) .

A t t e m p t s  w e re  a l s o  made t o  i n d u c e  IgE  p r o d u c t i o n  i n  n u d e  m ic e  w i t h  

a n o t h e r  a n t i g e n ,  CAE ( T a b le  I I I ) .  The im m u n iz a t io n  d o s e  was 10 jug CAE . 

p l u s  10 mg a lu m .  A g a in ,  NLM r e s p o n d e d  on d a y s  10, 20 and  30 w i t h  p r o ­

d u c t i o n  o f  IgE  a n t i b o d y ,  and  a g a i n ,  n u d e  m ic e  f a i l e d  t o  r e s p o n d  t o  t h e  

a n t i g e n  e v e n  a f t e r  s e c o n d a r y  i m m u n i z a t io n .

Ig E  P r o d u c t i o n  i n  Nude M ice R e c o n s t i t u t e d  w i t h  Thymus C e l l s .

B e c a u s e  n u d e  m ic e  f a i l e d  t o  p r o d u c e  Ig E  i n  r e s p o n s e  t o  EA and  a lum , 

t h e i r  r e s p o n s e  was c h e c k e d  f o l l o w i n g  r e c o n s t i t u t i o n  w i t h  1 . 4  x  10^ 

thym us c e l l s  f ro m  n o rm a l  B a l b / c  m i c e .  Two m o n th s  a f t e r  t h e  thym us c e l l  

i n j e c t i o n s  w e re  m ade , t h e  m ic e  w e re  im m unized  w i t h  10 pg EA p l u s  10 mg ■ 

a lu m  (T a b le .  I l l ,  l i t t e  C ) . Thymus c e l l - i n j e c t e d  n u d e  m ic e  d i d  n o t  

r e s p o n d  u n t i l  a f t e r  t h e  s e c o n d a r y  i m m u n iz a t io n  o f  10 jig  BA. The t i t e r  

o f  t h e  r e s p o n s e  was n o t  a s  h i g h  a s  t h e  B a l b / c  c o n t r o l  a l t h o u g h  t h e r e  was! 

a  r e s p o n s e  (1 6 )  i n  c o n t r a s t  t o  t h e  t o t a l  l a c k  o f  a  r e s p o n s e  i n  n o rm a l  

n u d e  m i c e o. T h i s  e x p e r i m e n t  was r e p e a t e d  w i t h  s i m i l a r  r e s u l t s ,  ( l i n e  I ) , .  '
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IgE  P r o d u c t i o n  i n  Nude M ice R e c o n s t i t u t e d  w i t h  Thymus G l a n d s .

Nude m ic e  w e re  a l s o  i m p l a n t e d  s u b c u t a n e o u s l y  w i t h  2 t o  4 thym us g l a n d s  

t o  make them  i m m u n o l o g i c a l l y  c o m p e t e n t .  S even  m o n th s  l a t e r ,  t h e s e  m ic e  

and  B a l b / c  c o n t r o l s  w e re  im m unized  w i t h  10 p g  EA p l u s  10 mg alum  on  d ay  

0 and  10 jag EA a l o n e  on  d ay  2 0 .  The B a l b / c  m ic e  r e s p o n d e d  w i t h  p r o ­

d u c t i o n  o f  IgE  on  day's 10 , 20 and  30 ( T a b le  I I I ,  l i n e  F ) .  The n u d e  

m ic e  w h ic h  h a d  r e c e i v e d  t h e  thym us g l a n d s  a l s o  r e s p o n d e d  w e l l  on  d a y s  

10 and  20 ( l i n e  G ) . No t e s t  was d o n e  on d ay  3 0 .  I n  a  r e p e a t e d  

e x p e r i m e n t  n u d e  m ic e  t h a t  r e c e i v e d  thym us g l a n d s  6 t o  12 m o n th s  b e f o r e  

im m u n iz a t io n  w i t h  10 jag EA p l u s  10 mg a lu m  made an  Ig E  r e s p o n s e  s i m i l a r  

t o  t h e  r e s p o n s e  o f  t h e  B a l b / c  c o n t r o l s .  S i m i l a r  r e s p o n s e  w as o b s e r v e d  

on  d a y s  10 an d  20 ( T a b l e  I I I ,  l i n e s  M an d  0 ) .

T h y m u s - im p !a n te d  n u d e  m ic e  w e re  a l s o  im m unized  w i t h  10 jug CAE p l u s  . 

10 mg a lu m  4 t o  6 m o n th s  a f t e r  g r a f t i n g .  I n  t h i s  c a s e ,  t h e y  made no 

r e s p o n s e  on  d a y s  10 and  20 b u t  d i d  make a  s l i g h t  r e s p o n s e  a f t e r  

s e c o n d a r y  i m m u n i z a t i o n .  The B a l b / c  c o n t r o l s  r e s p o n d e d  on a l l  t h r e e  d a y s  

( T a b le  I I I ,  l i n e s  J  and  L ) .

Ig E  R e s p o n s e  of. Nude M ice  t o . a. Thym us. I n d e p e n d e n t  A n t i g e n . Nude 

m ice , and  NLM w e re  im m unized  w i t h  I  jag V i m ix ed  w i t h  10 mg a lu m .  Vi is. 

known t o  b e  a  thym us i n d e p e n d e n t  a n t i g e n  f o r  t h e  IgM r e s p o n s e .  A t t e m p t s  

w e re  made t o  i n d u c e  Ig E  p r o d u c t i o n  i n  n u d e  m ic e  w i t h  t h i s  a n t i g e n .  Un­

f o r t u n a t e l y ,  Vi d o e s  n o t  s t i m u l a t e  IgE  p r o d u c t i o n  i n  NLM. I t  d i d
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n o t  e l i c i t  IgE  p r o d u c t i o n  i n  n u d e  m ic e  ( T a b le  I V ) . '

The Thymus a s  t h e  O r i g i n  o f  t h e  C e l l s  R esp o n s i b l e  f o r  PCA R e a c t i o n s .  

M ota ( 6 ) h a s  s u g g e s t e d  t h a t  t h e  c e l l  r e s p o n s i b l e  f o r  t h e  a n a p h y l a t i c  

r e a c t i o n  i n  r a t s  and  m ic e  i s  t h e  m a s t  c e l l ;  t h e  c o m b i n a t i o n  o f  a n t i g e n  

and  a n t i b o d y  s t i m u l a t e s  t h e  m a s t  c e l l  t o  r e l e a s e  t h e  p h a r m a c o l o g i c a l  

m e d i a t o r s  o f  t h e  PCA r e a c t i o n ,  h i s t a m i n e  and  s e r o t o n i n  ( 6 ) .  T h e r e f o r e ,  

i f  n u d e  m ic e  w e re  a b l e  t o  p r o d u c e  a  PCA r e a c t i o n  t h e  o r i g i n  o f  t h e  m a s t  

c e l l  c o u l d  n o t  b e  t h e  thym us a s  o t h e r s  h a v e  s u g g e s t e d  ( 2 8 ,  2 9 ) .

To t e s t  t h i s  h y p o t h e s i s ,  n u d e  m ic e  and  CFW m ic e  w e re  s e n s i t i z e d  

w i t h  se ru m  known to  b e  p o s i t i v e  f o r  a  PCA r e a c t i o n .  As shown i n  T a b l e  V, 

n u d e  m ic e  i n  a l l  c a s e s  g a v e  a PCA r e a c t i o n  a t  l e a s t  a s  good  a s  t h e  CFW 

c o n t r o l s  f o r  b o t h  72 h r  and  2 h r  PCA r e a c t i o n s .

E f f e c t s  o f  Im m u n o s u p p re s s iv e  A g e n ts  on t h e  IgE R e s p o n s e  i n  M ic e .

T ad a  d e m o n s t r a t e d  t h a t  r a t s  showed a n  e n h a n c e d  p r o d u c t i o n  o f  IgE when 

t r e a t e d  w i t h  400 r a d  X - i r r a d i a t i o n  ( 1 8 ) ,  s p l e n e c to m y  ( 1 6 ) , .  some immuno­

s u p p r e s s i v e  d r u g s  (1 9 )  and  a n t i t h y m o c y t e  t r e a t m e n t . ( 2 0 ) .  A t t e m p t s  w e re  

made t o  show t h i s  same e n h a n c e m e n t  e f f e c t  i n  m i c e .  B a l b / c  m ic e  w e re  

i n j e c t e d  w i t h  0 . 3  ml ALS 4 d a y s  a f t e r  im m u n iz a t io n ,  w i t h  10 j ig  EA and  10 

mg a lu m .  A d e c r e a s e d  t i t e r  was o b s e r v e d  on  d a y s  10 , .2 0 ,  30 and  40 

( T a b l e  V I ,  l i n e s  A and  B) i n  a n i m a l s  t h a t  w e re  t r e a t e d . w i t h  ALS.

S i m i l a r  r e s u l t s  w e re  o b t a i n e d  when t h i s  w as r e p e a t e d  c h a n g in g  o n l y  t h e  

t im e  o f  a d m i n i s t r a t i o n  o f  ALS. When ALS was a d m i n i s t e r e d  a t  t h e  t im e ,  o f



TABLE IV

IgE  r e s p o n s e  o f  m ic e  t o  a  thym us i n d e p e n d e n t  a n t i g e n ,  Vi

Im m u n iz a t io n  
Day 10

Group PCAa T i t e r  o f  Serum P o o l  
Day 10 Day 20

I  Aig V i ,  A lb NLMc n e g a t i v e ^ n e g a t i v e

same a s  a b o v e 6 Nu^ n e g a t i v e n e g a t i v e

a PCA = p a s s i v e  c u t a n e o u s  a n a p h y l a x i s  
^A l = 10 mg a lum

c NLM = n o rm a l  l i t t e r m a t e  o f  n u d e  

^ n e g a t i v e  = n o t  d e t e c t e d  a t  a  1 /2  d i l u t i o n  

e same a s  a b o v e  = d e n o t e s  t h e  same se ru m  a s  ab o v e  
% u  = c o n g e n i t a l l y  a th y m ic  n u d e  m ouse



TABLE V

P a s s i v e  c u t a n e o u s  a n a p h y l a x i s  r e s p o n s e  o f  n u d e 3 and CFW m ic e  t o  hom ocyt o t r o p i c  
a n t i b o d y  p o s i t i v e  serum _____________________________________________________________________

R e c i p i e n t  Mouse No. o f  Serum 
i n  P o o l

P e r i o d  o f  
S e n s i t i z a t i o n

PCAd T i t e r  o f  
Day 10

Serum P o o l  
Day 30e

Nude* 5 2 h o u r s NDb 64c
CFW* 5 2 h o u r s ND 64
Nude* 5 72 h o u r s 16 64
CFW* 5 72 h o u r s 16 32

Nude** 4 72 h o u r s 64 64
CFW** 4 72 h o u r s 64 64

an u d e  = c o n g e n i t a l l y  a th y m ic  n u d e  m ice  
^ND = n o t  done
c 64 = t i t e r  r e c i p r o c a l  o f  se ru m  p o o l  

^PCA = p a s s i v e  c u t a n e o u s  a n a p h y l a x i s  

= d e n o t e s  se ru m  p o o l  #1
** = d e n o t e s  se ru m  p o o l  #2



TABLE VI

Thymus r e g u l a t i o n  o f  t h e  Ig E  r e s p o n s e ______________________________________________ _

L in e  I m m u n iz a t io n  I m m u n iz a t io n  Group No. Serum PCAaT i t e r  o f  Serum P o o l
Day 10____________ Day 20____________________ i n  P o o l_____Day 10 20_____ 30* 40

A 10 Aig EAb j A lc 10 Aig EA B a l b / c 7 64d 128 128 32
B sam e6 same ALSf 7 4 16 32 32
C same same 400 Rg 7 n e g h 32 16 4
D same

CAEJ , Al
same s K 7 64 32 64 8

E 10 Alg 10 Aig CAE NLMk 4 128 32 16
F same same ALS 4 n eg 4 n eg
G 10 AJg CAE, Al 10 Aig CAE NLM 5 2 n eg n eg
H same same ALS 5 8 4 2
I 10 >ig BA, Al 10 Aig EA NLM 4 64 8 32
J same same ALS 4 n eg n eg 4

a PCA = p a s s i v e  c u t a n e o u s  a n a p h y l a x i s  
^EA = h e n  egg  a lb u m in  
c A l = 10 mg alum

^ 6 4  = t i t e r  r e c i p r o c a l  o f  se ru m  p o o l
e same = same se ru m  a s  ab o v e
^ALS = r a b b i t  a n t i - m o u s e  ly m p h o c y te  serum
8400  R = 400 r a d  X - i r r a d i a t i o n

^ n e g  = n o t  d e t e c t e d  a t  1 /2  d i l u t i o n
i-Spx = s p l e n e c to m y
JCAE = c r u d e  a s c a r i s  e x t r a c t
ĉNLM = n o rm a l  l i t t e r m a t e  t o  n u d e

*  = d e n o t e s  se ru m  a f t e r  s e c o n d  im m u n iz a t io n
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o f  i m m u n iz a t io n  w i t h  10 jig  EA and  10 mg a lu m , t h e  IgE  r e s p o n s e  was 

a b o l i s h e d  on d a y s  10 and  20 and  b a r e l y  d e t e c t a b l e  on d a y  30 ( l i n e s  I  and  

J ) .  When ALS was a d m i n i s t e r e d  a t  t h e  same t im e  a s  i m m u n iz a t io n  w i t h  10 

jug CAE p l u s  10 mg a lu m , a  s l i g h t l y  h i g h e r  t i t e r  was o b s e r v e d  f o r  one  

e x p e r i m e n t  ( T a b le  V I ,  l i n e s  G and  H) w h e r e a s  a  much lo w e r  t i t e r  was 

o b s e r v e d  i n  a n o t h e r  e x p e r i m e n t  ( T a b l e  V I ,  l i n e  E and  F ) „ 400 r a d  X-

i r r a d i a t i o n  ( l i n e  C) and  s p l e n e c to m y  ( l i n e  D) a l s o  d e c r e a s e d  t h e  IgE 

r e s p o n s e .  From t h e s e  d a t a ,  i t  c a n  b e  s e e n  t h a t  im m u n o s u p p r e s s iv e  

a g e n t s  d e p r e s s  t h e  IgE  r e s p o n s e  i n s t e a d  o f  e n h a n c in g  i t .

E f f e c t  o f  I n f e c t i o n  w i t h  N i p p o s t r o n g l u s  b r a s i l i e n s i s  on  t h e  IgE 

R e s p o n s e . O t h e r  i n v e s t i g a t o r s  ( 2 6 ,  27) h a v e  d e m o n s t r a t e d  i n  r a t s  a 

p o t e n t i a t e d  IgE  r e s p o n s e  t o  s e v e r a l  d i f f e r e n t  a n t i g e n s ,  f o l l o w i n g  

n e m a to d e  i n f e c t i o n .  An a t t e m p t  w as made t o  f i n d  t h i s  p o t e n t i a t e d  r e ­

s p o n s e  i n  m i c e .  M ice  w e re  i n o c u l a t e d  s u b c u t a n e o u s l y . w i t h  600 l a r v a e  o f  

t h e  p a r a s i t e  N i p p o s t r o n g y l u s  b r a s i l i e n s i s  t e n  d a y s  a f t e r  i n i t i a l  

im m u n iz a t io n  o f  10 jug EA p l u s  10 mg a lu m .  B a l b / c  m ic e  w i t h o u t  i n j e c t e d  

l a r v a e  s e r v e d  a s  c o n t r o l s .  S e r a  w e re  t e s t e d  by  t h e  PCA m eth o d  on d a y s  

10 , 20 , 30 and  40 ( T a b l e  V I I ) , The m ic e  r e c e i v e d  a. s e c o n d a r y  im m u n i - ; 

■ z a t ib h  on  d a y  20 f o l l o w i n g  c o l l e c t i o n  o f  s e r u m . . M ice  t h a t  r e c e i v e d ,  t h e '  

600 l a r v a e  showed a s l i g h t l y  h i g h e r  t i t e r  oh  d a y . 30 (2 5 6  v s  128.). 

B e c a u s e  t h e r e  was o n l y  o n e  d i l u t i o n  s e p a r a t i n g  th e .  worm i n f e c t e d  f ro m  

t h e  c o n t r o l s ,  t h e s e  d a t a  a re .  n o t  v e r y  m e a n i n g f u l .  One d i l u t i o n  v a r i a ­

t i o n  c a n  b e  s e e n  t h r o u g h o u t  t h i s  e x p e r i m e n t .  I t  s h o u l d  b e  n o t e d ,  how-

; . ,

v  .



TABLE V I I

E f f e c t s  on  IgE  p r o d u c t i o n  o f  i n f e c t i o n  w i t h  N i p p o s t r o n g y l u s  b r a s i l i e n s i s  t e n  d ay s  
a f t e r  i n i t i a l  im m u n iz a t io n  w i t h  10 /ig  egg  a lb u m in  and  10 mg alum _____________________

Group No. o f  Serum i n  P o o l 7 2 - h r  PCAa T i t e r  o f  Serum P o o l  
Day 10 Day 20 Day 30* *Day 40

B a l b / c 7 64b 128 128 64

B a l b / c  w i t h  worm
i n f e c t i o n 0 7 64 64 256 32

a PCA = p a s s i v e  c u t a n e o u s  a n a p h y l a x i s  

^ 6 4  = t i t e r  r e c i p t o c a l  o f  se rum  p o o l

c worm i n f e c t i o n  = 600 l a r v a e  o f  t h e  worm N i p p o s t r o n g y l u s  b r a s i l i e n s i s  w e re  
i n j e c t e d  s u b c u t a n e o u s
*  = m ic e  r e c e i v e d  a s e c o n d  im m u n iz a t io n  on d a y  20 o f  10 /Ug egg  a lb u m in
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e v e r ,  t h a t  t h e . PCA r e a c t i o n s  w e re  o f  a  d e e p e r  b l u e  i n  t h e  worm, i n f e c t e d  

m ic e .  -

-i



DISCUSSION

B e c a u s e  t h e  m ouse p r o d u c e s  two d i f f e r e n t  hom ocyt o t r o p i c  a n t i ­

b o d i e s ,  i t  was n e c e s s a r y  t o  make c e r t a i n  t h a t  t h e  a n t i b o d y  w i t h  w h ic h  I  

was w o rk in g  was IgE  and  n o t  IgG i  . IgG^ i s  p r e s e n t  i n  t h e  s k i n  o f  

s e n s i t i z e d  a n i m a l s  two h o u r s  a f t e r  s e n s i t i z a t i o n  and  i s  h e a t  r e s i s t a n t  ■ 

f o r  30 m i n u t e s  a t  5 6 °C .  Ig E ,  on  t h e  o t h e r  h a n d ,  i s  p r e s e n t  in- t h e  s k i n  

f o r  l o n g e r  p e r i o d s  o f  t i m e ,  b e y o n d  .72 h o u r s  a f t e r  s e n s i t i z a t i o n ,  and i s  

h e a t  l a b i l e  a t  56°C f o r  30 m i n u t e s . To make s u r e  t h e  IgG^ was n o t  

p e r s i s t i n g  i n  t h e  s k i n  f o r  72 h o u r s  and  t h u s  g i v i n g  f a l s e ,  p o s i t i v e  

r e a c t i o n s ,  t h e  u n d i l u t e d  se ru m  was h e a t e d  a t  56°C f o r  30 m i n u t e s ,  and 

r e c i p i e n t  a n i m a l s  w e re  c h a l l e n g e d  w i t h  a n t i g e n  and  E v an s  B lu e  dye 72 

h o u r s  a f t e r  s e n s i t i z a t i o n .  No r e a c t i o n  was o b s e r v e d  a t  t h i s  t im e ,  

w h ic h  i n d i c a t e d  t h a t  a t  72 h o u r s  o n l y  IgE  was p r e s e n t .  IgE  was o n ly  

d e t e c t e d  i f  t h e  se ru m  was n o t  h e a t e d .  From t h e s e  o b s e r v a t i o n s ,  I  knew 

t h e  a n t i b o d y  b e i n g  o b s e r v e d  was I g E .

• S e v e r a l  d i f f e r e n t  a n t i g e n s  w e re  u s e d  t o  e l i c i t  a n  Ig E  r e s p o n s e .  

A l th o u g h  o t h e r s  h a v e  b e e n  a b l e  t o  o b t a i n  a r e s p o n s e  u s i n g  PE a s  -an 

a d j u v a n t  ( 2 5 ,  8 ,.  9 ) ,  I  was n o t .  . O f t e n t i m e s  w i th ,  t h i s  a d j u v a n t ,  t h e r e  

w as b l u i n g  o f  t h e  e n t i r e  s k i n ,  w h ic h  p r o b a b l y  was ah  i n d i c a t i o n ,  o f  an  

IgG^ r e s p o n s e .  The b e s t  im m u n iz in g  a g e n t ,  t r i e d  was .10 tig. EA m ixed  w i t h  

10 mg a lu m .  CAE was h o t  a  r e l i a b l e  a n t i g e n .  S om etim es  CAE w ou ld  

e l i c i t  a  good  r e s p o n s e ,  b u t  a t  o t h e r  t i m e s  i t  w o u ld  n o t .  DNP-CAE was an  

e x c e l l e n t  immunogen. . I t  was a l s o  m ix ed  w i th ,  a lum  p r i o r . ;  t o  i m m u n iz a t io n .
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O t h e r  i n v e s t i g a t o r s  h a v e  i m p l i e d  t h a t  t h e  IgE r e s p o n s e  i s  thymus 

d e p e n d e n t  ( 1 7 ,  2 1 ) .  The d a t a  I  h a v e  c o l l e c t e d  p r o v i d e s  good  v e r i f i c a ­

t i o n  t h a t  t h e  IgE  r e s p o n s e  i s  thym us d e p e n d e n t .  T ada  e t  a l  (2 1 )  fo u n d  

t h a t  n e o n a t a l  thym ectom y r e s u l t s  i n  a  d e c r e a s e d  IgE  r e s p o n s e .  I t  may 

n o t  c o m p l e t e l y  e l i m i n a t e  t h e  IgE  r e s p o n s e  b e c a u s e  w i t h  n e o n a t a l  th y m ec­

tomy t h e r e  i s  a  p o s s i b i l i t y  o f  l e a v i n g  some thym us c e l l s  i n  t h e  a n i m a l ,  

e i t h e r  d u e  t o  f a i l u r e  t o  rem ove a l l  o f  t h e  g l a n d  o r  t o  s e e d i n g  o f  

T - c e l l s  t o  o t h e r  o r g a n s  b e f o r e  b i r t h .  F o r  t h e s e  r e a s o n s ,  t h e  n u d e  

m ouse  o f f e r s  a n  i d e a l  s y s t e m  i n  w h ic h  t o  o b s e r v e  thym us d e p e n d e n c y  

b e c a u s e  t h i s  a n i m a l  l a c k s  thym us c e l l s  f ro m  b i r t h .  Nude m ic e  im m unized  

w i t h  10 jug EA and  10 mg a lu m  f a i l e d  t o  p r o d u c e  any  d e t e c t a b l e  Ig E ,  

w h e r e a s ,  NLM p r o d u c e d  IgE  i n  h i g h  q u a n t i t i e s .  Nude m ic e  a l s o  f a i l e d  t o  

p r o d u c e  an y  Ig E  when im m unized  w i t h  10 jug CAE m ixed  w i t h  10 mg a lu m .

The f a i l u r e  o f  t h e  n u d e  m ouse t o  p r o d u c e  IgE  p r o v i d e s  a  good  i n d i c a t i o n  

o f  t h e  thym us d e p e n d e n c y  o f  t h e  IgE  r e s p o n s e .  To s a y  t h a t  t h e  r e a s o n  

t h e  n u d e  m ouse d o e s  n o t  p r o d u c e  IgE  i s  t h a t  i t  h a s . n o  th y m u s ,  i t  i s  

n e c e s s a r y  t o  show t h a t  l a c k  o f  a  thym us i s  t h e  o n l y  r e a s o n  t h e  n u d e  

m ouse f a i l e d  t o  p r o d u c e  I g E .  To e s t a b l i s h  t h i s ,  thym us g l a n d s  w e re  

i m p l a n t e d  i n  n u d e  m ic e  b e f o r e  t h e y  w e re  im m unized  w i t h  10 jug  EA and  10 

mg a lu m .  I f  t h e  n u d e s  w e re  f i r s t  i m p l a n t e d  w i t h  a  thym us f ro m  a  NLM o r .  

B a l b / c  m o u se ,  t h e y  w e re  a b l e  t o  p r o d u c e  Ig E ;  w i t h o u t  t h e  thym us g r a f t s  

f ro m  n o rm a l  a n i m a l s ,  they ,  c o u l d  n o t  p r o d u c e  an y  I g E .  Thymus c e l l ,  

i n j e c t i o n s  a l s o  r e s t o r e d  t h e  r e s p o n s e  t o  some n u d e s .  P e r h a p s  i f  t h e
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m ic e  w e re  t o  h a v e  m ore  t im e  b e tw e e n  thym us c e l l  i n j e c t i o n  and  im m u n iza­

t i o n , .  t h e y  w o u ld  a l l  h a v e  r e s p o n d e d  w i t h  p r o d u c t i o n  o f  I g E .  From t h e s e  

d a t a ,  o n e  may c o n c l u d e  t h a t  t h e  IgE  r e s p o n s e  i s  thym us d e p e n d e n t .

I  a t t e m p t e d  t o  i n d u c e  IgE  p r o d u c t i o n  i n  n u d e  m i c e . w i t h  V i ,  an  

a n t i g e n  known t o  b e  thym us i n d e p e n d e n t  f o r  t h e  IgM r e s p o n s e .  N e i t h e r  . ■'■ 

n u d e  m ic e  n o r  t h e i r  NLM r e s p o n d e d  w i t h  p r o d u c t i o n  o f  Ig E  t o  t h i s  

a n t i g e n .  I t  c a n  b e  c o n c lu d e d  t h a t  V i d o e s  n o t  i n d u c e  d e t e c t a b l e  l e v e l s  

o f  Ig E  i n  n u d e  o r  n o rm a l  m i c e .

A l th o u g h  n u d e  m ic e  w e re  u n a b l e  t o  p r o d u c e  Ig E ,  t h e  p o s s i b i l i t y  t h a t  

t h e y  a l s o  l a c k  c e l l s  c a p a b l e  o f  e l i c i t i n g  a  PCA r e a c t i o n  was c h e c k e d .

M ota ( 6 )  h a s  c a l l e d  t h e s e  c e l l s  " m a s t  c e l l s . "  They a r e  t h e  c e l l s  w h ic h  

co m b in e  w i t h  IgE  a n t i b o d y  a n d ,  i n  t h e  p r e s e n c e  o f  t h e  s p e c i f i c  a n t i g e n , . 

r e l e a s e  t h e  p h a r m a c o l o g i c a l  m e d i a t o r s  o f  t h e  PCA r e a c t i o n ,  w h ic h  i s  

p r i m a r i l y  s e r o t o n i n  i n  t h e  m o u se .  B o th  n u d e  m ic e  and  CFW c o n t r o l s  w e re  

s e n s i t i z e d  w i t h  s e ru m  c o l l e c t e d  f ro m  a n i m a l s  known t o  b e  p o s i t i v e  f o r  a..

PCA r e a c t i o n .  B e c a u s e  t h e  n u d e  m ic e  r e a c t e d  a s  w e l l  a s  t h e  CFW c o n t r o l s j  

i t  was c o n c lu d e d  t h a t  t h e y  do h a v e  t h e  c e l l s  n e c e s s a r y  f o r  PCA r e a c t ­

i o n s .  , In a s m u c h  a s  n u d e  m ic e  l a c k  a; f u n c t i o n a l  th y m u s ,  , i t  was, a l s o  c o n -  . 

e l u d e d  t h a t  t h e  o r i g i n , o f  s u c h  a  c e l l . ,  i s :  n o t .  th e .  .thymus, and  i t  i s  n o t  a  . 

t h y m u s - d e p e n d e n t . c e l l  t y p e .  • . . . •. ' :

S e v e r a l  i n v e s t i g a t o r s  h a v e  shown t h a t  a g e n t s ,  w h ic h  a r e  immunosup­

p r e s s i v e ' .  f o r .  o t h e r  t y p e s  o f  a n t i b o d y  h a v e  an  e n h a n c in g  e f f e c t  on  IgE
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p r o d u c t i o n .  T ad a  and  c o - w o r k e r s  fo u n d  t h i s  t o  b e  t r u e  i n  r a t s  ( 1 6 ,  18 , 

19 , 2 0 ) .  W h i te  and  Holm (2 5 )  fo u n d  e n h a n c e m e n t  o f  IgE  i n  r a t s  g i v e n  

ALS. K ind  and  M a c e d o -S o b r in h o  (1 1 )  showed s i m i l a r  r e s u l t s  when m ice  

w e re  t r e a t e d  w i t h  450 r a d  X - i r r a d i a t i o n .  I n  my e x p e r i m e n t ,  B a l b / c  m ic e  

w e re  g i v e n  ALS o r  ''X-i r r a d i a t e d .  N e i t h e r  o f  t h e s e  showed an  i n c r e a s e  i n  

p r o d u c t i o n  o f  I g E .  S p le n e c to m y  o f  B a l b / c  m ic e  a l s o  show ed no e n h a n c in g  

e f f e c t .  I n  m o s t  c a s e s ,  im m u n o s u p p r e s s iv e  a g e n t s  c a u s e d  a  d e c r e a s e  i n  

IgE  p r o d u c t i o n .  The im m u n o s u p p r e s s iv e  a g e n t s  I  u s e d  d i d  n o t  demon­

s t r a t e  t h a t  t h e  thym us h a s  a  n e g a t i v e  r e g u l a t o r y  e f f e c t  on  IgE p r o ­

d u c t i o n .  I t  s h o u l d  b e  n o t e d  t h a t  t h e s e  e x p e r i m e n t s  w e re  d one  w i t h  

B a l b / c  m ic e ,  and  a n o t h e r  s t r a i n  o f  m ic e  may show d i f f e r e n t  r e s u l t s . 

B a l b / c  m ic e  w e re  s e l e c t e d  f o r  t h e s e  s t u d i e s  b e c a u s e  t h e y  make good IgE  

r e s p o n s e s ;  p e r h a p s  t h e y  make good  r e s p o n s e s  b e c a u s e  t h e y  l a c k  s u p p r e s s  

s o r  T - c e l l s .  I f  t h i s  i s  t h e  c a s e ,  o n e  w o u ld  n o t  e x p e c t  im m u n o su p p re s ­

s i v e  t r e a t m e n t s  t o  e n h a n c e  IgE  p r o d u c t i o n  i n  t h i s  s t r a i n .  Such 

t r e a t m e n t  m i g h t ,  h o w e v e r ,  e n h a n c e  Ig E  p r o d u c t i o n  i n  s t r a i n s  w h ich ,  

n o r m a l l y  make p o o r  IgE  r e s p o n s e s .

A p o t e n t i a t e d  TgE r e s p o n s e  h a s  b e e n  o b s e r v e d  i n  r a t s  f o l l o w i n g

n e m a to d e  i n f e c t i o n  (2 6 ,  2 7 ) .  I n  my s t u d y ,  B a l b / c  m ic e  w e re  i n o c u l a t e d

s u b c u t a n e o u s l y  w i t h  600 l a r v a e  o f  t h e  n e m a to d e  N i p p o s t r o n g y l u s

b r a s i l i e n s i s  t e n  d a y s  a f t e r  i m m u n iz a t io n  w i t h  10 jig EA an d  10 mg a lu m .

No m e a n i n g f u l  p o t e n t i a t e d  r e s p o n s e  was o b s e r v e d  i n  t h e  m ic e  t h a t  

r e c e i v e d  t h e  worm i n f e c t i o n .  The PCA r e a c t i o n s ,  h o w e v e r ,  w e re  a  much
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d e e p e r  b l u e  t h a n  i n  t h e  c o n t r o l . a n i m a l s .  The t i t e r s  b e tw e e n  t h e  worm 

i n f e c t e d  and  t h e  c o n t r o l s  w e re  n o t  m e a n i n g f u l .  More e x p e r i m e n t a t i o n  on 

t h i s  s u b j e c t  i s  n e e d e d .  .



SUMMARY

,T h e  r e g u l a t o r y  e f f e c t s  o f  t h e  thym us g l a n d  on t h e  p r o d u c t i o n  o f  

r e a g i n i c  im m u n o g lo b u l in  E ( I g E )  were, s t u d i e d  u s i n g  c o n g e n i t a l l y  

a th y m ic  (n u d e )  m ic e ,  p h e n o t y p i c a l I y  n o rm a l  l i t t e r m a t e s  (NLM) o f  n u d e  

m ic e  and  B a l b / c  m i c e .  A n t i g e n  s p e c i f i c  IgE  was q u a n t i t a t e d  i n  CFW m ic e  

by t h e  p a s s i v e  c u t a n e o u s  a n a p h y l a x i s  (PCA) a s s a y .  Alum, c o m p le t e  

F r e u n d s  a d j u v a n t  and  s a l i n e  e x t r a c t  o f  B o r d e t e l l a  p e r t u s s i s  w e re  u s e d  

a s  a d j u v a n t s .  Nude m ic e  f a i l e d  t o  p r o d u c e  s p e c i f i c  IgE  f o l l o w i n g  b o t h  

p r i m a r y  and  s e c o n d a r y  im m u n iz a t io n  w i t h  h e n  egg  a lb u m in  (E A ), c r u d e  

a s c a r i s  e x t r a c t  and  c r u d e  a s c a r i s  e x t r a c t  c o u p l e d  t o  d i n i t r o p h e n y l  

g r o u p s .  I n  c o n t r a s t ,  NLM and  B a l b / c  m ic e  made s t r o n g  Ig E  r e s p o n s e s .  

Nude m ic e  i m p l a n t e d  w i t h  t h y m u s - g l a n d s  f ro m  n e o n a t a l  B a l b / c  o r  NLM 

d o n o r s  made IgE  r e s p o n s e s  e q u a l  t o  t h e  r e s p o n s e s  o f  NLM m i c e .  T h ese  

d a t a  i n d i c a t e  t h a t  t h e r e  i s  an  a b s o l u t e  r e q u i r e m e n t  f o r  t h y m u s - d e r i v e d  

c e l l s  i n  t h e  f o r m a t i o n  by  m ic e  o f  s p e c i f i c  I g E . ■

Nude m ic e  w e re  p a s s i v e l y  s e n s i t i z e d  i n t r a d e r m a l l y  w i t h  an  Ig E -  ■ 

p o s i t i v e  s e ru m ;  when c h a l l e n g e d  i n t r a v e n o u s l y  w i t h  s p e c i f i c  a n t i g e n ,  

t h e s e  n u d e  m ic e  d e m o n s t r a t e d ' s t r o n g  PCA r e a c t i o n s .  I t  i s  c l e a r ,  

t h e r e f o r e ,  t h a t  a l t h o u g h  n u d e  m ic e  c a n n o t  make s p e c i f i c  IgE ,.  t h e y  do, 

h a v e  t h e  m e c h a n ism  n e c e s s a r y  t o  e l i c i t  PCA r e a c t i o n s ' ;

A t t e m p t s  w e re  made t o  show a  n e g a t i v e  r e g u l a t o r y  e f f e c t  o f .  th e -

'60 •thym us on  Ig E  p r o d u c t i o n  by  u s i n g  s p l e n e c t o m i z e d ,  C o - i r r a d i a t e d ,  o r  

a n t i  ly m p h o c y te  s e r u m - t r e a t e d  mice-.- No e n h a n c e m e n t  o f  IgE  p r o d u c t i o n  •
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w as o b s e r v e d  i n  t h e s e  e x p e r i m e n t s .  I n  c o n t r a s t  t o  r e s u l t s  o b t a i n e d  by- 

o t h e r s  u s i n g  r a t s ,  i n f e c t i o n  o f  im m unized  m ic e  w i t h  t h e  n e m a to d e  . 

N i p p o s t r o n g y l u s  b r a s i l i e n s i s  d i d  n o t  p o t e n t i a t e  s p e c i f i c  IgE  p r o d u c t i o n .

r,’
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