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New Method for Invertebrate Nervous Histology 

General experience has shown tha t  the use of nervous 
histological techniques requires the application of different 
modalities in vertebrate and invertebrate material. 

I~AILLET'S l,z osmium-zinciodide technique gave the 
most interesting results and revealed the presence of 
amyelinated fibres in vertebrates.  JABONERO and co- 
authors s-7, STACH 8 and GOTHE ~ have wholly succeeded 
in their respective publications. 

The stain appears by unmasked lipids associated with 
proteins, and MAILLET X0 proved the necessary presence 
of iodide. According to CRtIz xx, osmical reduction also 
exists after mediator syntheses has been blot ked. In  spite 
of recent works, such as the histochemical interpretat ion 
made by STOCKINGER and GRAF ~, KOLB, PISCHINGER 

and STOCKINGER ~8 and WIENKER ~ in ultramicroscopical 
studies, it would seem tha t  the stain is not  greatly specific. 
But  by light microscopy, the particular morphology of 
the nervous cells is easily distinguished from the other 
tissues. This method therefore was tried on invertebrates 
including Mollusca where it  proved fully efficient. 

Labial palps of A n o d o n t ~  c y g n e a  L. were fixed a t  a 
temperature varying between 15 and 17°C for periods 
lasting from 15-24 h. After washing and paraffin wax 
embedding, the sections revealed nervous elements stand- 
ing out in black on yellowish ground. 

The palps are innervated by the tentacular  nerve. This 
nerve has its origin in the anterior-ventral  angle of each 
cerebral ganglion and behind the cerebro-pedal commis- 
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Fig. 1. Anodonta cygnea L. Subepithelial nervous plexus of the labial 
palps. Mueocytes (m) are unstained by MmLLET'S technique. 

Fig. 2. Labial palp of Anodonta. Bipolar nsrve cell. MAILLET'S 
technique. 

Fig. 3. Neuro-epithelial endings in the labial palps of Anodonta. 
Stained by MAILLET'S technique. 

Fig. 4. Neuro-epithelial cell in the labial plap of Ano&mta. Stained 
by MAILLET'S method. 

Fig. 5. Nais gen. Nerve ending at the base of a ventral bristle (b) 
and connection with epiderm (e). Stained by MmLLET'S technique. 
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sure.  Pos te r io r ly ,  e n t e r i n g  in  t h e  t en tac les ,  t h e  n e r v o u s  
f ibres  f o r m  subep i the l i a l  p l exuses  (F igure  1) i n t e r con -  
n e c t e d  b y  b ipo la r  cells (F igure  2). T h e  p lexuses  give r ise 
to  severa l  neu ro -ep i the l i a l  end ings  (F igure  3) a n d  cells 
(F igure  4). Th i s  t e c h n i q u e  was also used  w i t h  m u c h  success  
on  anne l id s  (F igure  5). 

I t  wou ld  seem, t hen ,  t h a t  MmLLET'S t e c h n i q u e  could  
h a v e  some use  in  h is to logica l  works  a b o u t  p e r i p h e r a l  
n e r v o u s  s t r u c t u r e s  o n  i n v e r t e b r a t e s .  W e  h o p e  soon  to  
o b t a i n  o t h e r  resu l t s  c o n c e r n i n g  t h i s  h y p o t h e s i s  ~L 

Rdsumd. L a  t e c h n i q u e  de  f i xa t i on -co lo ra t i on  de  
MAILLET a v a i t  fourn i  des  r6su l t a t s  i n t6 re s san t s  p o u r  la  
mise  en  6v idence  des  f ibres  ne rveuses  amy61iniques  chez  
les Ver t6br6s .  Nous  a v o n s  app l iqu6  ce t t e  t e c h n i q u e  ~ des  
I nve r t~b r6s ,  n o t a m m e n t  les Mol lusques ;  elle s ' e s t  r6v616e 
efficace. 
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T h e  C l o a c a l  G l a n d  C o m p l e x  o f  t h e  J a p a n e s e  Q u a i l  

I n  t h e  sexua l ly  ac t ive  ma le  J a p a n e s e  qua i l  (Coturnix 
coturnix japonica) t h e  o u t e r  dor sa l  p o r t i o n  of t h e  c loaca  
is g r e a t l y  swol len  a n d  red  in color,  a n d  w h e n  t h e  a r ea  is 
p i n c h e d  a w h i t e  f o a m y  m a s s  is e x t r u d e d  x. T he  foam is 
e v a c u a t e d  d u r i n g  c o p u l a t i o n  a n d  defeca t ion .  Th i s  f oam 
m a y  be  assoc ia ted  w i t h  t h e  m e c h a n i c s  of f e r t i l i za t ion  x,~ b u t  
t h e r e  is no  d i rec t  ev idence .  On ly  a s l igh t  a m o u n t  of f oam 
can  be  expressed  f rom t h e  c loaca  of l ay ing  quai l .  W h e n  
a d u l t  ma le s  a re  r e m o v e d  f r o m  a p h o t o p e r i o d  s t i m u l a t o r y  
for  s exua l  a c t i v i t y  a n d  s u b j e c t e d  to  a n o n - s t i m u l a t o r y  
l i gh t i ng  reg imen ,  t h e  a m o u n t  of c loacal  f oam p r o d u c e d  
a n d  t h e  h is to logica l  c o m p l e x i t y  of t h e  g l and  are  de- 
p ressed  3,4. F u r t h e r m o r e ,  no  cloacal  g l a n d  a c t i v i t y  was  
obse rved  w h e n  t h e  ave r age  w e i g h t  of t h e  t e s t e s  was  less 
t h a n  0.75 g4. 

T h e  c loacal  g l and  c o m p l e x  cons i s t s  of a series of t u b u l a r  
g l a n d s  loca ted  in t h e  dorsa l  l ip of t h e  cloaca,  a n d  e m p t y  
i n t o  t h e  p r o c t o d e u m  a,L T h e y  b e g i n  as  solid ep i the l i a l  b u d s  
in t h e  dorsa l  p r o c t o d e u m  b e t w e e n  t h e  e l e v e n t h  a n d  
t w e l f t h  d a y  of i n c u b a t i o n  a n d  e s t a b l i s h  a l u m e n  b y  t h e  
f i f t e e n t h  d a y  L 

W h e t h e r  t he se  g lands  are  t r u l y  c loacal  de r iva t i ve ,  or  
m e m b e r s  of t h e  ana l  g l and  series is q u e s t i o n e d  6. 

T h e  i n d i c a t i o n s  t h a t  t he se  g l a n d s  a re  s e x - d e p e n d e n t  8 
s t i m u l a t e d  a series of e x p e r i m e n t s .  Sexua l ly  m a t u r e  ma le s  
exposed  a t  l eas t  8 weeks  t o  a p h o t o p e r i o d  of  16 h l i gh t  to  
8 h d a r k  (16L:  8D), wh ich  is s t i m u l a t o r y  for  b o t h  t e s t i cu l a r  
f u n c t i o n  a n d  c loacal  g l and  a c t i v i t y  4, were  i m p l a n t e d  s.c. 
w i t h  a 3 m g  pe l le t  of d i e thy l s t i l be s t e ro l  a n d  t h e n  ki l led 
10 d a y s  p o s t - i m p l a n t a t i o n .  Ac t ive ly  l ay ing  females  on  
16L: 8D were  i m p l a n t e d  w i t h  5 m g  of c rys ta l l ine  t es tos -  
t e r o n e  a n d  ki l led 10 d a y s  la ter .  I n  a n o t h e r  e x p e r i m e n t ,  
g roups  of i m m a t u r e  ma le s  a n d  f ema les  were  r ea red  to  
4 weeks  of age u n d e r  t h e  l imi t ed  l igh t  cond i t i on  8L:  16DL 
H a l f  of e ach  sex  were  i m p l a n t e d  w i t h  5 m g  of c rys t a l l i ne  
t e s t o s t e r o n e  a n d  al l  were  ki l led 10 days  la ter .  

T h e  dorsa l  l ip of t h e  c loaca  was  r e m o v e d  a n d  processed  
for h is to logica l  e x a m i n a t i o n .  

Observations and discussion. T h e  c loaca  of t h e  J a p a n e s e  
qua i l  d i f fered f rom t h a t  desc r ibed  for  t h e  c h i c k e n L  
C o l u m n a r  e p i t h e l i u m  l ined  o n l y  t h e  c o p r o d e u m  a n d  
u r o d e u m .  T h e  p r o c t o d e u m  was  l ined  en t i r e ly  b y  s t r a t i f i ed  
s q u a m o u s  ep i the l ium,  inc lud ing  t h e  e n t r a n c e  i n to  t h e  
b u r s a  of Fabr ic ius .  T h e  g l a n d u l a r  comp lex  was loca ted  in 
t he  dorsa l  p o r t i o n  of t h e  p r o c t o d e u m  b e t w e e n  t he  b u r s a  of 
Fab r i c iu s  a n d  t h e  ana l  a p e r t u r e  or  v e n t  (F igure  1), a n d  
a re  n o t  t h e  a n a l  g l a n d s  r e p o r t e d  in  o t h e r  b i rds  e. 

Macroscopica l ly ,  t h e  a c t i v e  cloacal  g l a n d  complex  
m e a s u r e d  a p p r o x i m a t e l y  10 × 12 x 2 ram.  Microscopical ly,  
t h e  complex  compr i sed  a series of b r a n c h e d  t u b u l a r  g lands  
l ined  b y  a s imple  c o l u m n a r  ep i the l ium.  E a c h  h a d  a m a i n  
cen t r a l  l u m e n  t h a t  c o m m u n i c a t e d  w i t h  t he  p r o c t o d e u m  
t h r o u g h  a sma l l  po re  (Figure  2) a n d  gave  rise to  a series 
of t u b u l e s  or  sacs.  T h e  complex  was  d iv ided  i n to  l obu la r  
u n i t s  b y  c o n n e c t i v e  t i ssue  sep tae  r i ch  in  elast ic  f ibers.  

A small ,  u n r e p o r t e d ,  v e n t r a l  g l a n d u l a r  c o m p l e x  
(F igure  3) was  also found .  

T h e  ac t ive  c loacal  g l and  (Figure  4) h a d  ta l l  c o l u m n a r  
e p i t h e l i u m  w i t h  basa l  nucle i  a n d  a b u n d a n t  c y t o p l a s m  
w i t h  v a r i a b l e  sized vacuoles .  The  apices  of m a n y  cells h a d  
n u m e r o u s  mic ropro jec t ions ,  some be ing  p i n c h e d  off to  
e n t e r  t h e  l u m e n  (Figure  5). Sec re to ry  m a t e r i a l  was  
a b u n d a n t ,  a n d  b o t h  c y t o p l a s m  a n d  sec re to ry  m a t e r i a l  
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