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Fig. 1. Duet ceils fixed in pyroantimonate and glutaraldehyde. Fig. 2. Duct cells fixed in pyroantimonate and osmium. • 12,800. 
• Arrows point to pyroantimonate deposits in both ~igures. 

ce l lu lar  p r ec ip i t a t e  pa r t i cu les  t h a n  w e r e  n o t e d  a f t e r  
g l u t a r a l d e h y d e  f ixa t ion .  These  in t r ace l lu l a r  pa r t i cu les  
were t h r o u g h o u t  t he  cell in  o smium- f ixed  t issue,  b u t  t h e r e  
was some degree of loca l iza t ion  to t he  p e r i p h e r y  of t h e  
s torage  granules .  

W h e n  d u c t  cells were f ixed in g l u t a r a l d e h y d e  opaque  
p r ec ip i t a t e s  were seen p r i m a r i l y  in  t he  i n t e r s t i t i u m ,  t h e  
lumen ,  a n d  b e t w e e n  la te ra l  m e m b r a n e s  of t h e  a d j a c e n t  
cells (Figure  1). The  depos i t  in  t h e  l a t e ra l  space  was 
d i s t r i b u t e d  a long  t he  en t i r e  l e n g t h  of t he  a rea  of t i g h t  
j unc t ions .  The  p r e c i p i t a t e  in t h i s  space  a p p e a r e d  to  be  
assoc ia ted  e i t he r  w i t h  t h e  ex t e rna l  surface  of t he  cell or to  
fill t h e  area  b e t w e e n  cells. The  p r ec ip i t a t e  p a t t e r n  in 
o s m i u m  f ixed duc t  cells was more  diffuse.  I n  a d d i t i o n  to  
t h e  p a t t e r n  descr ibed  above  for g l u t a r a l d e h y d e  f ixed cells, 
depos i t s  could also be  found  a long  t he  m e m b r a n e s  of mi to -  
chondr ia ,  in  t he  nucleus,  a n d  t h r o u g h o u t  t he  cell sap (Fi- 
gure  2). I n  c o n t r a s t  to  t he  ex t race l lu la r  loca l iza t ion  n o t e d  
in g l u t a r a l d e h y d e - f i x e d  ma te r i a l ,  t h e  depos i t s  a p p e a r e d  
to  be  p r i m a r i l y  on  the  in t r ace l lu l a r  b o r d e r  of t he  cell 
m e m b r a n e s .  No dif ferences  were n o t e d  b e t w e e n  buf fe red  
a n d  u n b u f f e r e d  f i xa t i ve  in e i t he r  ac ina r  or d u c t  ceils. 

The  p y r o a n t i m o n a t e  depos i t s  were  local ized to t h e  
l u m e n  of t he  duc t s  w h e n  g lands  were f i r s t  pe r fused  w i t h  
2% p o t a s s i u m  a n t i m o n a t e  a n d  in i t i a l ly  f ixed b y  per fus ing  
w i t h  e i t he r  o s m i u m  or g lu t a ra ldehyde .  Tissue  t r e a t e d  in 
t h i s  m a n n e r  d id  no t  h a v e  p y r o a n t i m o n a t e  depos i t s  in  
g l and  ceils or t h e  i n t e r s t i t i a l  space. 

Discussion. These  resul t s  us ing  s u b m a n d i b u l a r  g lands  
are s imi la r  to  those  r epo r t ed  for r a t  ce rebra l  co r t ex  17 a n d  
r a t  k i d n e y  16 in t h a t  t h e  loca l i za t ion  of p y r o a n t i m a n a t e  
p r ec ip i t a t e  appea r s  to  v a r y  accord ing  to  t he  m e t h o d  of 
f i x a t i o n  a n d  t y p e  of f i xa t i ve  employed .  F u r t h e r m o r e ,  

u n d e r  a p p r o p r i a t e  cond i t ions  p r e c i p i t a t i o n  r eac t i on  
b e t w een  p y r o a n t i m o n a t e  a n d  d i v a l e n t  ions a n d  biological  
amines  can  occur  15,1s,19. Therefore ,  a l t h o u g h  t h e  tech-  
n ique  m a y  ind ica t e  t h e  presence  of s o d i m n  ions, we bel ieve  
t h a t  de f in i t ion  as to  t h e  ac tua l  in  v ivo  loca t ion  of sod ium 
us ing  t h e  p y r o a n t i m o n a t e  t e c h n i q u e  m u s t  be  m a d e  w i t h  
e x t r e m e  cau t i o n  20. 

Rdsumd. Des g landes  sousmaxi l l a i res  de ch iens  o n t  6t6 
coup6es en m o r c e a u x  et  raises dans  u n  f ixa t i f  compos6  de 
2% KSB(OH)6  et  soft  de 6 .25% d ' a l d d h y d e  g lu ta r ique ,  
soft  de 2% d ' o s m i u m  et  prdpardes  p o u r  l ' e x a m e n  au  
microscope  dlect ronique.  Q u a n d  les t i ssus  son t  f ixes 
l ' a lddhyde  g lu ta r ique ,  le prgcipi t6  est  p r i n c i p a l e m e n t  
ext racel lu la i re .  P a r  contre ,  avec  le f ixa t i f  h l ' o smium,  
le pr6c ip i td  es t  plus  d i f f u s e t  se t r o u v e  p a r t o u t  dans  la  
cellule. Cependan t ,  on ne  p e u t  p a s s e  f ief  ~ ce t t e  m d t h o d e  
p o u r  local iser  des ions de sod ium in vivo.  
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On the Activity of Neurosecretory Cells in the Flesh-Fly  Sarcophaga bullata 

The  h o r m o n e s  secre ted  b y  t he  neu rosec re to ry  cells of 
t h e  insec t  b r a i n  are  c lear ly  k n o w n  to be  i m p l i c a t e d  in 
ce r t a in  m e t a b o l i c  ac t iv i t i e s  1. These  hormones ,  i t  has  
been  ind ica ted ,  m a y  also inf luence  t he  egg p r o d u c t i o n  in 
t he  female  2. Again,  f rom t h e i r  s tud ies  on  female  insects,  

some workers  3-~ conc lude  t h a t  t h e  h o r m o n e s  of t h e  
neu rosec re to ry  ceils of b r a i n  an d  also of o the r  gangl ia  
a p p e a r  to  be  i nvo lved  in t h e  m a t u r a t i o n  a n d  p r o d u c t i o n  of 
eggs. However ,  to  our  knowledge,  no  i n f o r m a t i o n  is on  
record  a b o u t  the  i n v o l v e m e n t  of these  h o r m o n e s  in t he  
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Columns 2 and 3 represent the average measurements (in mm) of 
neurosecretory cells 

Stages Cells Nuclei 

1-day-old 0.0075 • 0.006 0.003 • 0.003 

3-day-old 0.012 • 0.009 0.0045 x 0.0045 

5-day-old 0.0165 • 0~0075 0.0045 • 0.0045 

8-day-old 0.0195 • 0.012 0.0075 • 0.0075 

12-day-old 0.0225 • 0.018 0.0105 • 0.0075 
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Fig. 1-5. Camera lucida diagrams of neurosecretory ceils from the 
brain of female S. bullata at different stages. 

p r o d u c t i o n  of l a rvae  in t h e  case of l a rv ipa rous  insects.  The  
ob jec t  of th i s  br ie f  c o m m u n i c a t i o n  is to  t h r o w  some l igh t  
on  t h e  correla t ion,  if any,  ex i s t ing  be t w een  t i le  a c t i v i t y  
of t i le  b r a in s '  neu rosec re to ry  ceils a n d  p r o d u c t i o n  of 
l a rvae  in a l a rv ipa rous  f lesh-f ly Sarcophaga bulIata. 

Spec imens  of S. bullata were rea red  on  m a m m a l i a n  
k idney ,  sugar  a n d  w a t e r  in  t h e  l abora to ry .  T he  l a rvae  
p u p a t e  a f te r  3 days  of l a rva l  life. Tile p u p a l  pe r iod  las ts  
for  12 days.  Tile a d u l t  females  on  t h e i r  11 th /12 th  d a y  of 
emergence  f rom p u p a e  lay l a rvae  on  t he  flesh. B r a i n s  
f rom females  of d i f fe ren t  ages were d issected  out ,  f ixed 
a n d  processed for h is to logical  detai ls ,  as also for t h e  
de t ec t ion  of nucle ic  acid(s), b y  s t a n d a r d  m e t h o d s  ~, 7. 

The  neu rosec re to ry  cells occur  in  m a n y  places  in  t h e  
b r a i n  of t h i s  insec t  b u t  those  in pars  in te rce rebra l i s  are  
more  d i s t inc t .  These  cells, a long w i t h  t he i r  nuclei,  
increase  in  size g radua l ly  as t i le f ly becomes  old (see Table) .  

The  cel lular  act ivi t ies ,  as observed  d u r i n g  d i f fe ren t  
s tages  of g r o w t h  of t i le  fly, can  be  in fe r red  f rom the  
figures.  I n  a 1-day-old f ly t he  cy top l a smic  granules  (CG) 
are pe r inuc lea r  in  pos i t ion ,  l eav ing  a clear  gap  a long  t h e  
pe r iphe ry  of t he  cell (Figure).  These  become  u n i f o r m l y  
d i s t r i b u t e d  ill t i le e x t r a n u c l e a r  zone (Figure  2) in  a 
3-day-old  fly. I l l  a 5-day-old  fly, t hese  granules  t e n d  to 
a c c u m u l a t e  on  t h e  pe r iphe ry  of t h e  cell l e av ing  a peri-  
nuc lea r  gap  (Figure  3). However ,  in  a 8-day-old  f ly these  
granules ,  a m i d s t  w h i c h  h a v e  m e a n w h i l e  deve loped  a few 
vesicles, a p p e a r  to  be  u n i f o r m l y  d i s t r i bu t ed  (Figure 4). Tile 
progress ive  increase  in t he  n u m b e r  of vesicles,  p r e s u m a b l y  
a t  t he  expense  of t he  granules ,  is m a r k e d  hereaf te r ,  so 
m u c h  so t h a t  t h e  whole  of t he  c y t o p l a s m  of t h e  neuro-  
secre tory  cell becomes  c r a m m e d  w i t h  vesicles in  t he  12- 
days-o ld  flies (Figure 5). 

The  nuc leus  (N) is w i t h o u t  nucleolus  in  t he  f i rs t  d a y  of 
t h e  emergence  of t he  f ly b u t  in  due  course t he  nucleol i  
(NU) a p p e a r  in  va r i ab l e  n u m b e r  in  d i f fe ren t  s tages  

(Figures 2-5). I n t e n s e  r eac t ion  for R N A  in cy top l a smic  
c o n s t i t u e n t s  a n d  nucleoli ,  a n d  D N A  in nuc lea r  c h r o m a t i n s  
t lave  b e e n  obse rved  in all  t h e  stages.  

I n  as m u c h  as t h e  a d u l t  f ly in i t i a t e s  a n d  comple tes  
l a rvae l ay ing  d u r i n g  t h e  1 1 t h - 1 2 t h  d a y  of i t s  emergence  
f rom the  p u p a l  phase ,  t h e  obse rved  a c t i v i t y  of neuro-  
secre tory  cells is seeming ly  cor re la ted  w i t h  t h e  develop-  
m e n t  a n d  l ay ing  of la rvae .  The  pers i s tence  of vesicles in 
t i le  ceils b e y o n d  t he  12 th -day  s tage  ind ica tes  t h e i r  
imp l i ca t i on  in ye t  o the r  m e t a b o l i c  act iv i t ies .  

The  a b u n d a n c e  of R N A  in  t h e  neu rosec re to ry  ceils o f  
S. bullata suggests  t h a t  syn thes i s  of I leurosecre tory  
m a t e r i a l  is coupled  w i t h  a h i g h  r a t e  of p ro t e in  syn thes i s .  
S imi la r  resu l t s  h a v e  been  de r ived  f rom work  w i t h  Peri- 
planets 5, 8. 

Rdsumd. L ' a c t i v i t 6  des cellules neuros6cre t r ices  dans  le 
ce rveau  de la  femelle de Sarcophaga bullata est  en  corr61a- 
t i o n  avec  le d 6 v e l o p p e m e n t  des la rves  dans  la  femelle  et  
leur  pos i t ion .  

G. P. VERMA, C. C.' DAS a n d  N. K. TRIP#_TIiY 

Post-Graduate Department o/Zoology, 
Berhampur University, Ovissa (India), 4 May  1972. 

x B. SCI~ARRER, J. comp. Neurol. 7g, 93 (1941). 
2 E. TttOMSEN, Nature, Lond. 167,439 (1948). 
3 p. KAISER, Ann. Acad. Brasl. Sci. 26, 283 (1954i. 
5 M. L0SCI~EE and F. ENGELMANN, Revue suisse Zool. 62, 649 (1955). 
4 U. S. SRIVASTAVA and O. PRASAn, Proc. natn. Acad. Sei. India, B. 

35, 399 (1965). 
R. FEULOEN and H. ROSSENBECE, Z. phys. Chem. 735, 203 (1924). 
N. B. KURXlClq Stain Teeh. 30, 213 (1955). 

s K. K. NAYAR, Proe. Indian Acad. Sci. B. 47, 233 (1958). 

A Rad ioautograph ic  S tudy  of Neura l  Induct ion  in the Chick E m b r y o  

GALLERA a n d  OPRECI~T x a n d  I-AVARACI~ 2 used h is to-  
chemica l  t e c h n i q u e  to  s t u d y  t h e  cor re la t ion  be t w een  lENA 
c o n t e n t  a n d  morphogenes i s  in  ear ly  ch ick  embryos .  T h e y  
showed t h a t  t h e  c o n t e n t  of basoph i l  cy top la smic  m a t e r i a l  
was a lways  h igh  in morpho log ica l ly  ac t ive  regions,  e.g., 
H e n s e n ' s  node  a n d  neu ra l  folds. LAVARACI( 2 f u r t h e r  
showed  t h a t  t he re  was a n  increase  in basoph i l i a  in  t h e  
v e n t r a l  p o r t i o n  of t h e  neu ra l  groove a d j a c e n t  to  t h e  
n o t o c h o r d  a n d  t h a t  t h e  i n t e n s i t y  of t h e  s t a in ing  here  was 
m u c h  g rea te r  t h a n  in t h e  u n d e r l y i n g  no tochord .  These  
f ind ings  t o g e t h e r  w i t h  those  o b t a i n e d  f rom s tudies  on  

a m p h i b i a r  e m b r y o s  h a v e  led BRACI~ET 8, ~ to  suggest  t h a t  
i n d u c t i o n  invo lves  a r a t h e r  mass ive  passage  of r ibonucleo-  
p r o t e i n - c o n t a i n i n g  par t ic les  (microsomes) f rom the  induc-  
t o r  in to  t h e  r eac t i ng  t issue.  

The  p r e sen t  work  was u n d e r t a k e n  to  examine  radio-  
a u t o g r a p h i c a l l y  w h e t h e r  t he re  is a n y  m a r k e d  t r a n s f e r  of 
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