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w i t h  a n t i - F R T  specif ic i ty  (Figure 4). The  rise of ' non-  
a n t i - F R T '  t h o u g h  smal l  in  compar i son  w i t h  t h a t  of ' non-  
a n t i - F R T '  f rom o t h e r  classes, was  a c o n s t a n t  f ea tu re  of 
all b u t  4 i m m u n i z e d  an i m a l s  regardless  of t h e  rou t e  of 
a d m i n i s t r a t i o n  of t h e  a n t i g e n  (Figure 4). 

The  d a t a  r ecorded  he re  for  IgG 1 a n d  I gG  2 agree  w i t h  
p rev ious  r epor t s  of s imi la r  s tud ies  on  c o n v e n t i o n a l  
mice v-8 a n d  m i n i m a l l y  c o n t a m i n a t e d  mice  5 g iven  fe r r i t in  
b y  t h e  p a r e n t e r a l  route .  I n  add i t ion ,  specific a n t i b o d y  
of t he  IgM a n d  IgA types  were found  in some of t he  i.p. 
i m m u n i z e d  an imals .  T he  d a t a  of SELL ~ a n d  BAZlN 1~ 
sugges t  t h a t  h ighe r  a n t i b o d y  t i t e r s  m i g h t  h a v e  been  
o b t a i n e d  in those  mice  rece iv ing  a single an t i gen  dose, 
h a d  longer  i n t e rva l s  s e p a r a t e d  t he  b leed ing  f rom t h e  
i m m u n i z i n g  in jec t ion .  

T h e  a n t i b o d y  response,  in ora l ly  s t i m u l a t e d  mice, 
be ing  conf ined  to t h e  I gA  class, f u r t h e r  emphas izes  t he  
role of the  IgA-p roduc ing  l y m p h o i d  t i ssue  of t he  gu t  in  
t he  i m m u n o l o g i c a l  response  to an t igen ic  m a t e r i a l  p r e sen t  
in  t he  i n t e s t i n a l  lumen .  

This  r epo r t  also ind ica tes  t h a t  increases  in  i m m u n o -  
g lobul ins  n o t  r eac t i ng  w i t h  t he  an t i gen  f r e q u e n t l y  occur  
in  all i m m u n o g l o b u l i n  classes, t h o u g h  t h e y  are  p ropor -  
t i o n a t e l y  m o s t  p r o n o u n c e d  w i t h  IgM. 

Rdsumd. Apr6s in jec t ion  de fe r r i t ine  de cheval ,  des 
souris  Call  ax6n iques  d6ve lopp6ren t  des an t i co rps  
c i rcu lan t s  a ins i  que des i m m u n o g l o b u l i n e s  sans  af f in i t6  
pou r  l ' an t ig6ne  darts c h a c u n e  des classes : IgA, IgM, lgG1, 
e t  IgG 2. Apr6s i m m u n i s a t i o n  orale,  la  r6ponse sp6cifique 
fur  e x c l u s i v e m e n t  du  t y p e  IgA, et  la r6ponse  non-  
sp6cif ique p r i n c i p a l e m e n t  du  t y p e  IgG 2 et  IgA. 
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A n t i - H a p t e n  A n t i b o d i e s  in the  S e r u m  and B r o n c h i a l  S e c r e t i o n s  of D o g s  F o l l o w i n ~  R e s p i r a t o r y  
T r a c t  I m m u n i z a t i o n  

D u r i n g  t h e  p a s t  few years  cons iderab le  i n f o r m a t i o n  has  
a c c u m u l a t e d  conce rn ing  t h e  sec re to ry  i m m uno log i c  
sys tem.  I t  h a s  been  d e m o n s t r a t e d  t h a t  IgA is t he  pre-  
d o m i n a n t  i m m u n o g l o b u l i n  in t h e  secre t ions  of m a n  1-3, 
r abb i t s4 ,  ~ and  dogs 6. 

I t  now  appea r s  possible  to  se lect ively  s t i m u l a t e  t he  
r e s p i r a t o r y  secre t ion  immuno log ic  s y s t e m  in m a n  and  to 
o b t a i n  p r o t e c t i o n  aga ins t  c e r t a i n  v i r a l  infec t ions  7,s. 
Only  a single r epo r t  exis ts  showing  ti le local  i n d u c t i o n  of 
sec re to ry  IgA a n t i b o d y  d i rec ted  t o w a r d  a def ined  an t i -  
genic d e t e r m i n a n t .  These  inves t iga to r s  found  t h a t  an t i -  
d i n i t r o p h e n y l  (DNP) a n t i b o d y  of t h e  secre tory  IgA class 
can  be  el ic i ted b y  local  in j ec t ion  of t he  an t i gen  in to  r a b b i t  
m a m m a r y  t i ssue  9. 

The  pu rpose  of th i s  i nves t i ga t i on  was to s t i m u l a t e  t he  
p r o d u c t i o n  of sec re to ry  anti-h~Cpten a n t i b o d y  a n d  if 
possible  to  specif ical ly pur i fy  a n d  cha rac t e r i ze  t he  
an t i body .  

Materials and methods. 3 a d u l t  mongre l  dogs were used 
for th i s  s tudy .  I m m u n i z a t i o n  and  t he  col lec t ion of b lood  
a n d  b r o n c h i a l  secre t ions  were done  whi le  t he  dogs were 
u n d e r  sod ium p e n t o t h a l  anes thes ia .  To o b t a i n  b r o n c h i a l  
secret ions,  10 ml  of p h o s p h a t e  buf fe red  sal ine was ins t i l led  
v ia  a b ronchoscope  and  i m m e d i a t e l y  r e m o v e d  b y  suct ion.  
A p p r o x i m a t e l y  6 ml  was recovered  f rom each  dog. The  3 
washes  were  pooled,  homogen ized  in a t i ssue  gr inder ,  
cen t r i fuged  and  c o n c e n t r a t e d  to  3 ml.  S e r u m  samples  
were also pooled (equal  vo lumes  f rom each  dog). 

D u r i n g  a 12-week  per iod  t he  dogs rece ived  3 in t r a -  
t r a c h e a l  in jec t ions  of 2.5 nag 2 , 4 - d i n i t r o p h e n y l a t e d  key-  
hole  l i m p i t  h e m o c y a n i n  ( D N P - K L H ) .  4 weeks  l a t e r  
a n o t h e r  i n t r a t r a c h e a l  i n j ec t ion  was g iven  a n d  D N P - K L H  
was a d m i n i s t e r e d  b y  aerosol.  Samples  of b lood  a n d  
b r o n c h i a l  secre t ions  were o b t a i n e d  3 weeks  l a t e r  a n d  an  
a d d i t i o n a l  10 m g  D N P - K L H  was g i v e n  v ia  a b roncho -  
scope. Blood a n d  b r o n c h i a l  washes  were o b t a i n e d  5 weeks 
fol lowing t he  f ina l  an t igen ic  chal lenge.  

Sera  and  b r o n c h i a l  washes  were assayed  for  a n t i - D N P  
a c t i v i t y  us ing  a modi f ied  p h a g e  n e u t r a l i z a t i o n  assay,  
e m p l o y i n g  DNP-T~ b a c t e r i o p h a g e  con juga t e s  1~ The  
specif ic i ty  of t he  n e u t r a l i z a t i o n  r eac t i on  was  d e t e r m i n e d  
by :  (a) p r e i n c u b a t i n g  d i lu t ions  of selected samples  w i t h  
2 •  1 0 - ~ M  e-DNP-capro ic  acid for 1 h a t  37~ a n d  com- 
pa r ing  t h e  neu t r a l i z i ng  capac i t y  w i t h  s e rum and  b r o n c h i a l  
a l iquo ts  d i lu ted  w i t h  sal ine in p l a c e  of t h e  h a p t e n  in- 
h i b i t o r ;  (b) t e s t i ng  samples  aga in s t  u n c o n j u g a t e d  Ta 
bac te r iophage .  

One  i m m u n e  se rum pool  was  assayed  in o rder  to  es tab-  
l ish  t he  k ine t ics  of D N P - T  4 neu t r a l i za t ion .  The  F igure  
shows t h a t  u n d e r  t he  cond i t ions  of these  e x p e r i m e n t s  
n e u t r a l i z a t i o n  fol lowed f i r s t -o rder  k ine t ics  for  a t  leas t  
10 min .  T h u s  all  s amples  were a s sayed  us ing  10 m i n  
n e u t r a l i z a t i o n  t imes .  The  p o t e n c y  of t he  va r ious  samples  
is expressed  in t e r m s  of t he  r a t e  c o n s t a n t  for  p h a g e  
i n a c t i v a t i o n  : 

K = - in  (P/Po) 
CA T 

where  p = n u m b e r  of p l aques  a t  t i m e  t; P0 = n u m b e r  of 
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p l aques  a t  t i m e  t =  to; c ~  sample  d i lu t ion  fac to r ;  
and  A T = t i m e  in m i n  (t -- to). 

Resulls. Fol lowing  4 i n t r a t r a c h e a l  in jec t ions  a n d  one  
a d m i n i s t r a t i o n  of a n t i g e n  b y  aerosol,  t he  se rum pool a n d  
t h e  b r o n c h i a l  secre t ion  pool  h a d  a K of 50.5 and  0.37 
respect ive ly ,  w i t h  T4-DNP. These  samples  each  gave  a K 
of a p p r o x i m a t e l y  0.02 w i t h  u n c o n j u g a t e d  T,. Fo l lowing  
t he  f ina l  b r o n c h i a l  a d m i n i s t r a t i o n  of an t igen ,  se rum h a d  
a K of 3,9 a n d  b r o n c h i a l  wash  gave  a K = 46. As before,  
K ' s  of a p p r o x i m a t e l y  0.02 were o b t a i n e d  w i t h  uncon-  
j u g a t e d  T 4. The  n e u t r a l i z i n g  a c t i v i t y  of t h e  a n t i - D N P  
samples  could be  a l m o s t  comple t e ly  i n h i b i t e d  b y  pre-  
i n c u b a t i n g  t h e m  w i t h  e -DNP-capro ic  acid (Figure).  
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Tim~ 
Kinetics of DNP-T 4 neutralization with canine anti-DNP serum. 
P/Po, ratio of plaques remaining at time t to original number of 
plaques. The number following the sample name refers to the 
dilution of antiserum used. 

Discussion. I n t r a t r a c h e a l  a n d  aerosol  i m m u n i z a t i o n  of 
dogs w i t h  a D N P - p r o t e i n  c o n j u g a t e  r e su l t ed  in c i r cu la t ing  
a n t i - D N P  a n d  low levels of a n t i - D N P  in t h e  b r o n c h i a l  
secret ions.  Fo l lowing  t h e  f ina l  d i rec t  ins t i l l a t ion  of D N P -  
K L H  in to  t h e  r e s p i r a t o r y  t r a c t  a d e f i n i t e  increase  in 
a n t i - D N P  a c t i v i t y  in  t h e  secre t ions  was  n o t e d  whereas  
t h e  c i r cu la t ing  a n t i - D N P  level  d ropped .  Th i s  m a y  h a v e  

been  due  to t h e  se lect ive  s t i m u l a t i o n  of a n t i b o d y  p roduc-  
ing cells in  t he  r e s p i r a t o r y  t r ac t .  WALDMAN et  al. ]~ h a v e  
s h o w n  t h a t  the  a n t i b o d y  response  var ies  w i t h  par t ic le  
size; t he  smal le r  par t ic le  sizes give b e t t e r  s e r u m  a n t i b o d y  
responses,  t h a t  la rger  par t ic les  give b e t t e r  levels of 
secre tory  a n t i b o d y .  

P rev ious  a u t h o r s  work ing  w i t h  dogs h a v e  d e m o n -  
s t r a t e d  t h a t  t h e r e  is a p re fe ren t i a l  secre t ion  of IgA in 
can ine  milk,  sa l iva  a n d  b r o n c h i a l  m u c u s  6,12. Our  ob jec t  
was  to specif ical ly  pur i fy  t h e  ' s ec re to ry '  a n t i - D N P  
an t ibod ie s  and  to cha rac t e r i ze  t h e m  as to  i m m u n o -  
g lobul in  class, va lence  a n d  assoc ia t ion  c o n s t a n t .  However ,  
t i le e x t r e m e l y  low levels of specific a n t i - D N P  m a d e  th i s  
unfeasible .  This  s t u d y  p o i n t s  ou t  t h a t  a n t i - D N P  
an t ibod ie s  can  b e  de t ec t ed  in t he  secre t ions  of dogs. 
Careful  s tud ies  on  t h e  par t ic le  size, r ou t e  of a d m i n i s t r a -  
t ion,  a n d  dose of a n t i g e n  emp loyed  will b e  necessa ry  in 
o rder  to  e s t ab l i sh  a m e t h o d  wh ich  will  yield h i g h  levels of 
secre tory  a n t i - h a p t e n  an t i body .  De ta i l ed  phys ica l  chemi-  
cal s tud ies  can  t h e n  be  car r ied  out .  

Zusammen/assung. I m  S e r u m  u n d  in B r o n c h i a l s e k r e t e n  
yon  H u n d e n  k o n n t e n  A n t i k 6 r p e r  gegen D N P ,  die f iber 
die A t m u n g s w e g e  m i t  D N P - P r o t e i n k o n j u g a t e n  im-  
m u n i s i e r t  w o r d e n  waren ,  nachgewiesen  werden.  Die T i t e r  
der  b e o b a c h t e t e n  spezi f i schen A n t i k 6 r p e r  w a r e n  fiir eine 
de ta i l l i e r te  Ana lyse  zu niedrig.  
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A Note on the Neurosecretory Pathways in Pyrilla perpusilla Walker (Fulgoridae: Homoptera) 

GABE 1 in his  book  'Neurosec re t ion '  m e n t i o n e d :  ' t h e  
microscopic  a n a t o m y  of t he  s t o m a t o g a s t r i c  s y s t e m  a n d  
t he  r e t roce reb ra l  endocr ine  g lands  in H o m o p t e r a  would  
a p p e a r  to  h a v e  less s t u d y  t h a n  t h e  a n a t o m y  of t he  same  
organs  in H e t e r o p t e r a ' .  Th i s  p r o m p t e d  me  to u n d e r t a k e  
a s t u d y  of t h e  neu r oendoc r i ne  s y s t e m  of t h e  suga rcane  
leaf  hopper ,  Pyrilla perpusilla Walker ,  t h e  de ta i l s  of 
wh ich  will be  p r e s e n t e d  elsewhere.  D u r i n g  t he  course of 
these  i nves t i ga t i ons  s t a ined  m a t e r i a l  was  i n v a r i a b l y  seen 
in t i le in te rce l lu la r  spaces  of t h e  neu rop i l l a r  t i s sue  of t he  
b ra in .  Th i s  m a t e r i a l  h a d  t i le  same  s t a i n i n g  p roper t i e s  
as t he  neu rosec re to ry  m a t e r i a l  (NSM) revea led  in  t h e  
neu rosec re to ry  cells of t h e  p r o t o c e r e b r u m .  I n  t h i s  p a p e r  
t h e  d i s t r i b u t i o n  a n d  s igni f icance  of t he  in te rce l lu la r  
m a t e r i a l  will be  descr ibed  briefly.  

A d u l t s  of P. perpusilla were  col lected f rom suga rcane  
fields. The  requ i red  o rgans  were f ixed a n d  s t a i ned  w i t h  
a ldehyde - fuchs in  (AF) or  pe r fo rmic  ac id -v ic to r i a  b lue  
(PAVB)  in t h e  m a n n e r  descr ibed  b y  DOGRA a n d  TASrDMq 3. 
The  p r e p a r a t i o n s  were  s u p p l e m e n t e d  b y  h is to logica l  sec- 
t ions  s t a i ned  e i t he r  before  (PAVB) or r o u t i n e l y  a f t e r  
sec t ion ing  (AF). 

Two groups  of A - t y p e  ceils were found  in t he  b ra in .  
These  cells s t a ined  deep pu rp l e  and  g reen i sh-b lue  w i t h  
t he  A F  a n d  P A V B  t echn iques  respect ive ly .  Tile groups  
are loca ted  on  tl le v e n t r a l  s ide of t h e  pa r s  in t e rce rebra l i s  
media l i s  ; t h i s  in  c o n t r a s t  to  t he i r  loca t ion  in  o t h e r  insec ts  
where  t h e y  are  usua l ly  found  in a n  an t e ro -do r sa l  pos i t ion .  
E a c h  group  cons is t s  of 12-16 cells. W h e n  t he  A-cells  
were loaded  w i t h  NSM, t h e i r  neu rosec re to ry  p a t h w a y s  
were v is ib le  (Figure  1). I n  such  p r e p a r a t i o n s  s t a ined  col- 
loids or g ranu les  were seen on  t h e  pos te ro - l a t e ra l  ma rg in s  
of t he  A-cells (Figures 2 a n d  3), b u t  were  n e v e r  obse rved  
in b r a i n  regions an t e r i o r  to  these  cells. Tile s t a in ing  in t en -  
s i ty  of t he  m a t e r i a l  v is ib le  in t he  in te rce l lu la r  spaces  of 
t he  b r a i n  va r i ed  in p r e p a r a t i o n s  f rom d i f fe ren t  insects ,  
b u t  was d i rec t ly  p r o p o r t i o n a l  to  t h e  a m o u n t s  of N S M  in 
t he  neu rosec re to ry  cells of t he  same  i nd iv idua l s  (Figures 2 
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