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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).  

].o ~ ~ ' %anine se.rum pool 1:40 
p 0.8 - , ~  PrmreaTed with 

0.6 ~ p r o i c  acid 
0.5 
O.4 

0.3 

0.2 

canmo 8~rum ,)ooi 
I: 501] 

0.1 ~ ~ 1~ 16 zimin 

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 

1 M. GABE, 'Neurosecretion', Pergamon Press, London, NewYork 
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Fig. 1. Whole mount of both groups of A-cells of P. perpusilla and 
their neurosecretory pathways (arrows), AF • 450. 

Fig. 2. Cross section passing through the pars intercerebralis region 
of the brain, showing 2 A-type neurosecretory cells. Note the 
presence of the neurosecretory colloids in the neuropillar tissues of 
the brain (arrows), AF • 450. 

and  3). S ta ined granules were found  in 90% of the  prepa-  
rat ions.  Al though  this  mater ia l  runs  close to t he  neuro-  
secre tory  axons,  it  was never  observed to be bound  to 
t h e m ;  i t  r a the r  appears  to be released direct ly  into t he  
blood. 

I t  is an es tabl ished fact  t h a t  neurosecre tory  colloids 
e labora ted  in t he  per ica ryon  of the  neurosecre tory  cells 
are channel led  t o  t he  neurohaemal  organs via t he  neuro-  
secre tory  t rac ts .  Nonetheless ,  m a n y  workers  repor ted  
s ta ined  mater ia l ,  s imilar  to t h a t  e labora ted  by  the  A-cells 
of the  brain,  in the  in tercel lu lar  spaces of the  pro to-  
cerebrum.  A few of t h e m  considered th is  mater ia l  as 
NSM3, ~, o thers  as gliosomesS,% Recent ly ,  AOYODt and  
BERN ~ in t e rp re t ed  i t  as NSM in the  dendr i t ic  processes 
of the  neurosecre tory  cells. 

The l imi ta t ions  of the  l ight  microscope do no t  p e rmi t  
an ins ight  into t he  events  t ak ing  place a t  the  level of t he  
p lasma  m e m b r a n e  of t he  neurosecre to ry  cells. Direct  
evidence t h a t  t he  intercel lular  mater ia l  observed in 
Pyrilla is t rue  NSM, secre ted  by  the  neurosecre to ry  cells 
canno t  be given. However ,  t h e  s ta in ing proper t ies  toge the r  
wi th  the  observed  paral le l ism be tween  the  amo u n t s  of 
the  intercel lular  and  the  intracel lular  mate r ia l  suggest  a 
ve ry  close relat ionship.  According to  e lectron microscopic  
s tudies  by  SCHARRER 8, the  p l a sma  m e m b r a n e  of a neuro-  
secre tory  cell is cont inuous  and devoid of canaliculi,  
whereas  NISHIITSUTSUJI-Uwo 9 had  d e m o n s t r a t e d  the  
presence  of canaliculi  connec t ing  the  neurosecre tory  cells 
and the  sur rounding  blood in Bombyx mori. She bel ieved 
t h a t  the  NSM observed in t he  intercel lular  spaces was  
p robab ly  discharged d i rec t ly  v ia  these  mi n u t e  canaliculi.  

On the  basis  of these,  and the  new observa t ions  in 
Pyrilla, i t  could well be  surmised  t h a t  two modes  of 
release of NSM exis t :  one via t he  neurohaemal  organ 
and  ano the r  d i rec t ly  f rom the  per ica ryon  in to  the  blood.  

Zusammen[assung. I m  Gehirn  der  Zucker rohrz ikade  
Pyrilla perpusilla f inden  sich zwei Gruppen  neurosekre-  
tor ischer  Zellen v o m  A-Typ.  Diese Zellen liegen auf der  
Vent ra l se i te  der  Pars intercerebralis medialis. In  90% der  
u n t e r s u c h t e n  Tiere wurde  in den  Interzel lularr /~umen 
h in t e r  den A-Zellen ein Mater ia l  gefunden,  das sich f~rbe- 
r isch gleich verhie l t  wie das intrazellul~tre neurosekre to-  
r ische Mater ia l  (NSM) der  A-Zellen, wobei  die Quant i t / t t  
des interzel lul~ren Mater ia ls  d i rek t  mi t  der jenigen des 
intrazellul~tren NSM korrel ier t  ist. Es  wird  daher  ange- 
n o mmen ,  dass das extrazellul~re Mater ia l  NSM sei und  
ve rmute t ,  dass NSM nich t  nur  via  den neurosekre tor i -  
schen Trak t  in die Neurohaemalo rgane  gelange, sondern  
auch d i rekt  an das Blur  abgegeben  werde.  
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Fig. 3. Whole mount of one group of neurosecretory cells. Note 
the presence of neuroseeretory colloidal granules in the neuropillar 
tissue (arrows), PAVB • 450. 
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