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f ind ing  t h a t  D b - c A M P  increases  m i n i a t u r e  end-p la t e  
po t en t i a l s  ~2, ~0. 

S tudies  are now ill progress  to  def ine w h e t h e r  the  
D b - c A M P  ac t ion  we found  could be  e v e n t u a l l y  m e d i a t e d  
b y  Acety lchol ine .  

Riassunto. L 'app l i caz ione  s te reotass ica  di microdos i  di 
d ibu t i r r i l - adenos in -3 '  5' mono tos fa to  ne l l ' a rea  i po t a l amica  
la tera le  <zona incerta> di r a t t i  sazi causa  u n  n e t t o  a u m e n t o  
ne l l ' inges t ione  di acqua.  L ' a u m e n t o  ~ mol to  simile a quel lo 
causa to  da l la  ca rbamoi l co l ina  pos t a  nel la  s tessa  zona.  
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On the Intraganglionic Neurohaemal Organs in 
(Hydrophilidae. Coleoptera) 

The  exis tence  of neu rosec re to ry  cells in t he  gangl ia  of 
the  v e n t r a l  ne rve  cha in  of insects  is we l l -known  ~. M a n y  
recen t  i nves t iga to r s  h a v e  p r e sen t ed  cytological  ev idence  
to  e s t ab l i sh  t he  neu rosec re to ry  c h a r a c t e r  of t he  cells in the  
v e n t r a l  gangl ia  2-5. These  cells were assoc ia ted  w i t h  va r i ed  
i m p o r t a n t  phys io logica l  func t ions  such  as d i apanse  ~-s, 
p i g m e n t  m i g r a t i o n  9, oogenesis  ~0, n and  p r o d u c t i o n  oi an t i -  
d iu re t i c  h o r m o n e  12. The  neu rosec re to ry  cells, wh ich  
e x h i b i t  cyclical  ac t iv i ty ,  r e m a i n  re l a t ive ly  c o n s t a n t  in  
t he i r  n u m b e r  and  t o p o g r a p h i c a l  s i t u a t i o n  ~, 4. 

I n  t he  Coleoptera,  s e g m e n t a l  n e u r o h a e m a l  o rgans  in 
assoc ia t ion  w i t h  t he  v e n t r a l  gangl ionic  cha in  h a v e  been  
descr ibed  b y  some a u t h o r s  ~a-~. In  our  h is to logica l  and  
h i s t ochemica l  i nves t i ga t i ons  on  t he  v e n t r a l  ne rve  cord  
of t he  aqua t i c  bee t le  Hydrophilus, ce r t a in  neu rosec re to ry  
pa t ches  h a v e  been  f o u n d  in t he  va r ious  gangl ia  of t he  
v e n t r a l  chain .  The  ob jec t  of t h e  p r e s en t  r epo r t  is to  give 
a br ie f  desc r ip t ion  of these  s egmen ta l  i n t r agang l ion ic  
pa t ches  a n d  to e x a m i n e  t h e i r  poss ible  role as neuro-  
h a e m a l  organs.  

The  v e n t r a l  ne rve  cord in t h i s  insec t  shows ve ry  l i t t l e  
c o n c e n t r a t i o n  of i ts  c o n s t i t u e n t  ganglia .  All t he  gangl ia  

Fig. 1. Diagrammatic representation of the suboesophageal ganglion 
showing the disposition of the various cell types. Note that the axons 
of the 'A~' cells (dotted line) lead into the irregularly-shaped AF- 
positive patches and some nerve fibres arising from these patches 
(broken line) join the fibre tracts of the lateral nerves. 

the Ventral Nerve Cord of Hydrophi!us olivaceus 

are separa te ,  excep t ing  t he  f i rs t  a b d o m i n a l  wh ich  is fused 
w i t h  t he  m e t a t h o r a c i c  a n d  t he  las t  a b d o m i n a l  w h i c h  is, 
as usual ,  a compos i t e  s t r u c t u r e  r e su l t ing  f rom fusion of 
the  pos te r io r  4 or 5 gangl ia .  

The  neurosec re to ry  cells of t he  v e n t r a l  gangl ionic  
cha in  are  d i s t ingu i shab le  in to  2 m a i n  types ,  n a m e l y  t h e  A 
a n d  B types,  on  t he  basis  of t h e i r  s t a in ing  proper t ies .  The  
A cells s t a in  purp le  w i t h  p a r a l d e h y d e - f u c h s i n  (AF), v io le t  
w i t h  ch rome  h a e m a t o x y l i n - p h l o x i n  (CHP) a n d  b lu ish-  
green  w i t h  a lc ian  b lue -ph lox in  (ABP) techniques .  The  
A t y p e  cells are f u r t h e r  d iv is ib le  in to  A 1 and  A 2 types ,  
accord ing  to  t he  differences in t h e i r  vo lume,  n u m b e r  a n d  
t opog raph i ca l  disposi t ion.  The  A~ cells are d i s t i nc t l y  

�9 larger  t h a n  t he  A 2 cells and  2 of t h e m  occur  medio-  
dorsa l ly  on ly  in t h e  suboesophagea l  gangl ion.  I n  all t h e  
o the r  ganglia ,  on ly  t h e  A~ cells are r ep re sen t ed  in va r i ed  
n u m b e r s  (Figure 1). The  B t y p e  cells are d i s t i nc t l y  phlo-  
x inophi l ic ,  b o t h  in t he  C H P  a n d  A B P  techniques ,  whi le  
t h e y  are on ly  poor ly  s t a i n a b l e  w i t h  AF.  T h e y  are also 
r ep resen ted  in all t h e  gangl ia  in  va r i ab l e  number s .  These  
cells are pear - shaped ,  of ten  h igh ly  v a c u o l a t e d  a n d  h a v e  
long t h i c k  axons  which  are also s t rong ly  ph lox inophi l i c .  
B o t h  A 1 and  A 2 cells con t a in  large a m o u n t s  of cys t ine ,  
as revea led  b y  pe r io rmic  ac id-a lc ian  b lue  t echn ique .  W i t h  
H e i d e n h a i n ' s  azan,  however ,  all t h e  cell t ypes  are s ta in -  
able,  t h o u g h  t he  B cells s t a in  w i t h  lesser i n t e n s i t y  t h a n  
t he  A type .  In  all  t h e  gangl ia  t he  A~ a n d  B types  of ceils 
are loca ted  per iphera l ly ,  s u r r o u n d i n g  t h e  cen t r a l  neuro-  
pile t h a t  is composed  of several  f ibre  t r a c t s  (Figure 2). 

W h o l e  p repa ra t ions ,  as well  as sect ions  of all  t h e  gangl ia  
s t a ined  w i t h  AF, revea l  t he  presence  of a v a r i a b l e  n u m b e r  
of i r r egu la r ly - shaped  pa tch - l ike  areas  w i t h i n  t h e  gangl ia  
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Fig. 2. Section through the prothoracic ganglion showing the dispo- 
sition of the neurosecretory cells towards the outer borders and the 
neuropile in the centre. The fibre tracts of the lateral nerves are 
deeply rooted in the neuropile. Note the neurosecretory patches (-+). 
Bouin/Heidenhain's azan. • 120. 
Fig. 3. L. S. through the prothoraeic ganglion showing the AF- 
positive patches of irregular shape (->) and granules in them. Note 
that some fibres arising in the patches are joining the fibre tracts of 
the lateral nerves (~<). Susa/AF. :<480. 
Fig. 4. Section of the fourth abdominal ganglion showing the AF- 
positive clumps along the fibre tracts (-->); Bouin/AF. • 480. 

(Figures 1-3). E x a m i n a t i o n  of these  areas unde r  h igh  
magni f ica t ion  showed t h a t  numerous  fine AF-pos i t ive  
neurosecre to ry  granules occur wi th in  these  pa tches  
(Figure 3). Two such pa tches  occur in the  suboesophageal  
ganglion (Figure 1) and  4 of t h e m  are p resen t  in all t he  4 
corners  of the  thoracic  ganglia. Their  exis tence in the  
abdomina l  ganglia is no t  so d i s t inc t  as in the  suboeso- 
phagea l  and thorac ic  ganglia. The a x o n s ' o f  t he  A s cells 
t e r m i n a t e  in these  pa tches  (Figure 1). Moreover,  the  f ibre 
t r ac t s  of the  la teral  segmenta l  nerves  which  are deeply  
rooted  wi th in  t he  ganglia are joined by  some nerve  fibres 
arising wi th in  these  AF-pos i t ive  pa tches  (Figures 1 and 3). 
Along the  axons  and  nerve  f ibres t h a t  en te r  and  leave  
these  patches ,  AF-pos i t ive  c lumps  are de tec tab le  so t h a t  
they appear as moniliform fibres traversing the neuropile 
(Figure 4). These patches are also stainable with azan 
technique (Figure 2). 

The histochemical behaviour of these patches, and 
their connection with the A 2 type of neurosecretory cells 
on the one hand and with the fibre tracts of the paired 
segmental nerves on the other, indicates that these 
AF-positive patches in the ganglia may be the neuro- 
haemal organs meant for storage and release of the neuro- 
secretory products, mainly of A 2 type of cells. Further- 
more, the amount of the AF-positive material in these 
patches shows variations at different times and in dif- 
ferent individuals. Such segmental neurohaemal organs 
have been described for Phasmids ,6, _Peripla~eta i~ and in 
some beet les  like Chrysocarabus 1~ and  Dytiscus 15. But ,  in 
all these  cases, t he  neurohaemal  organs are s i tua ted  
ex te rna l  to the  ganglia, of ten  associa ted wi th  the  ven t ra l  
s y m p a t h e t i c  nervous  sys tem.  Here  the  occurrence of these  

neurohaemal  organs wi th in  t he  ven t ra l  ganglia is a 
no tab le  pecul ia r i ty  which  does no t  seem to have  been  
repor ted  yet .  The incorpora t ion  of these  s torage-release 
organs wi th in  the  ganglia  m i g h t  p r e s u m a b l y  serve to  
br ing  abou t  a grea ter  measure  of cont ro l  of t he  cent ra l  
nervous  sys t em over  t he  func t iona l  ac t iv i t ies  of these  
segmenta l  neurohaemal  organs.  

Zusammen/assung. Aufgrund  von  Lage, Gr6sse und  
fgrber i schem Verha l t en  k6nnen  in der  ven t r a l en  Ganglien-  
ke t t e  des Kgfers  Hydrophilus olivaceus 3 Typen  yon  
neurosekre tor i schen  Zellen (A 1, A 2, t3) un te r sch ieden  wet-  
den.  Die Axone  der  in alien Ganglien v o r k o m m e n d e n  
A2-Zellen fi ihren im Suboesophagealgangl ion  und  in den 
Thoracalgangl ien  zu pa ra ldehydfuchs inpos i t i ven  Bezir-  
ken, aus denen  u m g e k e h r t  pe r l schnura r t ig  mi t  Neuro-  
sekre ten  gefiillte Nervenfasern  zu den  La te ra lne rven  
fiihren. Die fuchs inophi len  Bezirke werden  als in t ra -  
gangliongre Neurohaemalo rgane  in te rpre t i e r t .  
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