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The  p r e sen t  s t u d y  has  been  u n d e r t a k e n  in t he  hope  of 
obse rv ing  t h e  i n t e r n a l  a r c h i t e c t u r e  of t he  si lk g land  
nucleus,  as well as d e m o n s t r a t i n g  p o l y t e n e  ch r omosomes  
in acet ic  orcein squashed  p repa ra t i ons .  

The  silk g lands  were d issected  o u t  f rom l a rvae  a t  
va r ious  d e v e l o p m e n t a l  stages.  T h e y  were soaked  in a 
d i ssoc ia t ing  so lu t ion  which  is a 9 : 1 : 4  m i x t u r e  of 0 .5% 
acet ic  acid, glycer ine a n d  dis t i l led water .  Af te r  severa l  
minu tes ,  t he  g land  ceils beg in  to  be de tached ,  a n d  f ina l ly  
t h e y  are d ispersed in t h e  solut ion.  T he  cells were p icked  
up  b y  a f ine glass p i p e t t e  a n d  p laced  on  a slide glass. 
Af te r  r e m o v a l  of t h e  excess d i ssoc ia t ing  solut ion,  t h e  
cells were squashed  w i t h  acet ic  orcein.  

U n t i l  t h e  t h i r d  d a y  of t he  t h i r d  ins tar ,  t h e  nuclei  are 
r e c t a n g u l a r  in form. A t  th i s  stage, t h i c k  a n d  d i s t i nc t  
s t r ands ,  a b o u t  0.5 ~z in d iamete r ,  are  seen r u n n i n g  nea r ly  
para l le l  to  t he  long axis  of t he  nucleus,  be ing  a b o u t  60 
in n u m b e r  which  a p p r o x i m a t e l y  cor responds  to t h e  
diploid  c h r o m o s o m e  n u m b e r  of 56 (Figures 1 a n d  2). 
The  s t r ands  are twi s t ed  a t  m a n y  loci, showing  d i f fe ren t ia l  
coils a long the i r  l e n g t h  so t h a t  the  nuc leus  appea r s  to  
h a v e  a b a n d i n g  p a t t e r n .  I t  has  no t  been  es t ab l i shed  t h a t  
t he  pos i t ion  of t he  d i f fe ren t ia l  coils and  the i r  n u m b e r  are  
c o n s t a n t  for a g iven  s t r and .  T he  nuc leus  of t he  second 
day  of t he  t h i r d  i n s t a r  is a b o u t  200 ix in l e n g t h  a n d  20 [z 
in  width .  T h u s  t he  s t r a n d  is a t  leas t  severa l  h u n d r e d  
t imes  as long as t h a t  of t he  m e t a p h a s e  c h r o m o s o m e  
obse rved  in a s p e r m a t o g o n i u m  (Figure 3). 

Af te r  the  t h i r d  d a y  of t he  t h i r d  ins tar ,  t h e  nuc leus  
begins  to  show a cha rac t e r i s t i c  t r a n s f o r m a t i o n ,  r e su l t ing  
in the  f o r m a t i o n  of t he  ramif ied  nucleus.  A t  the  end  of 
t he  l a rva l  deve lopmen t ,  t he  ramif ied  nuc leus  occupies  
t he  whole cell. A p r e l i m i n a r y  s t u d y  by  Feulgen-microspec-  
t r o p h o t o m e t r y  on  a re la t ive  a m o u n t  of D N A  in t he  
ramif ied  nuc leus  of t he  g land  cell on  the  s ix th  day  of t he  
f i f th  i n s t a r  l a rva  (18 days  a f t e r  ha t ch ing )  has  g iven  t he  

va lue  of a b o u t  200,000 t imes  as m u c h  as t h a t  of t h e  
d ip lo id  nucleus.  This  va lue  s t rong ly  suggests  t h a t  D N A  
rep l i ca t ion  ha s  occur red  a t  l eas t  17 or  18 t i m e s  d u r i n g  
t he  g r o w t h  of t he  si lk gland.  

T h o u g h  a n y  f ina l  conc lus ion  should  be  lef t  for fu tu re  
s tudies ,  i t  seems m o s t  p r o b a b l e  in  t he  l igh t  of t he  f indings  
descr ibed  a b o v e  t h a t  t he  long 0.5 ~z s t r a n d s  observed  in 
t he  nuc leus  m a y  be  p roduced  b y  r e p e a t e d  endomi toses ,  
a n d  t hey  m a y  be no o t h e r  t h a n  po ly t ene  chromosomes .  
F u r t h e r  q u a n t i t a t i v e  s tud ies  on  the  s t r u c t u r e  a n d  func-  
t ion  of the  po ly t ene  chromosomes ,  as well  as on  t he  
m e c h a n i s m  of the  r ami f i c a t i on  of the  nuc leus  are now 
in progress  b y  m e a n s  of va r ious  t e c h n i q u e s  such  as 
e lec t ron  microscopy,  a u t o r a d i o g r a p h y  a n d  mic rospec t ro -  
p h o t o m e t r y .  

Zusammen/assung.  Es  werden  bei  Bombyx  mori ca. 60 
s ign i f ikan te  B/ inder  yon  0,5 v m  Durchmesse r ,  o f fenbar  
als p o l y t g n e  Chromosomen ,  para l le l  de r  Achse  de r  Sp inn-  
d r / i senkerne  m i t  ve r sch i edenen  M e t h o d e n  s i c h t b a r  ge- 
m a c h t .  
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The Occurrence  "of[ Bipolar  N e u r o n s  in the A b d o m i n a l  Mass  Gangl ia  of a P u l m o n a t e  Mol lusc  
( Cryptomphallus aspersa ) 

N u m e r o u s  a n a t o m i c a l  and  e lec t rophysio logica l  inves t i -  
ga t ions  h a v e  been  m a d e  in t he  las t  few years  on  g i an t  
neu rons  of molluscs,  special ly  in  gas t ropods ,  such as 
A plysia 1-3 a n d  CryptomphaUus aspersa 4,5. These  e lemen-  
t a r y  sys t ems  h a v e  p r o v e d  to be  su i tab le  models  to  
ana lyse  bas ic  p rob l ems  of neurob io logy  a t  t he  cel lular  
level. 

I n  m o s t  s tud ies  these  neu rones  h a v e  been  cons idered  
to be un ipo la r  a n d  on ly  in a few cases h a v e  b ipo la r  
neu rons  in t he  cerebro id  gangl ia  been  reportedS.  I n  t he  
p re sen t  s t u d y  the  ex is tence  of several  types  of b ipo la r  
neurons  in t he  a b d o m i n a l  mass  gangl ia  of t he  l and  snai l  
C. aspersa will be  repor ted .  

The  a b d o m i n a l  mass  gangl ia  of 30 adu l t  spec imens  
were used. The  en t i r e  ne r vous  r ing  (which inc ludes  t h e  
a b d o m i n a l  mass  and  t he  cerebro id  ganglia)  were excised, 
p i n n e d  on  a cork  shee t  a n d  p lunged  in to  w a r m e d  (at  
37 ~ Bou in  f ixa t ive  for 48 h. They  were t h e n  d e h y d r a t e d ,  
c leared and  e m b e d d e d  in P a r a p l a s t .  F r o n t a l  sect ions  cu t  
a t  8 b~ were s t a ined  w i th  GASE'S t e c h n i q u e  for neuro-  
secre tory  m a t e r i a l  7. 

Most  neu rons  a p p e a r  to  be un ipo la r  and  w i th  GABE 
t e c h n i q u e  show neurosec re to ry  granules  a r o u n d  the  nu-  
cleus or in the  axon  hi l lock (Figure 1). However ,  besides 

th i s  more  c o m m o n  type ,  b ipo la r  cells h a v i n g  processes 
of d i f fe ren t  t y p e  were recognized.  One  t y p e  of b ipo la r  
n e u r o n  (Figure 2) shows b o t h  processes  nea r  one ano the r .  
I n  t h e  pe r ika ryon ,  t he re  are 2 c lus ters  of neu rosec re to ry  
m a t e r i a l  nea r  each  axon  hil lock.  O t h e r  neu rons  h a v e  
b o t h  processes o r ig ina t ing  a t  the  same p o i n t  of t he  peri-  
k a r y o n  (Figure 3). F ina l l y  t he re  are few ones wh ich  show 
the  2 processes  coming  f rom opposi te  s i tes  (Figure  4). 
I n  th i s  l as t  type,  co r r e spond ing  to a med ium-s i ze  neuron ,  
t he  neu rosec re to ry  m a t e r i a l  appea r s  on ly  in t he  axon  
hi l lock  of one process. 
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As men t ioned  above, these  bipolar  neurons  are far 
less numerous  t h a n  the  unipolar  ones. 

TAuc 3 descr ibed in the  g iant  neurons  of Aplysia an 
in t e rmed ia ry  segment ,  where  the  act ion po ten t ia l  origi- 
nates.  In  th is  case, the  soma of the  g iant  neuron can be 
removed ,  and  the  ac t iva t ion  of the  in te rmedia ry  segmen t  
still  produces  the  firing of all the  axonic  processes. Besides 
th is  t y p e  of neuron,  TAuc and  HUGES s have  descr ibed 
ano the r  one in which the  in t e rmed ia ry  ac t iva tor  segment  
does no t  exist .  These are ceils in which  the  ac t iva t ion  of 
an axonal  b r an ch  canno t  invade  o ther  branches  w i thou t  
a previous somat ic  act ion potent ia l .  

I t  m a y  be assumed t h a t  the  bipolar  neurons  descr ibed 
here (Figures 2, 3 and 4) correspond to  the  last  neuronal  
group proposed  by  TAuc and  HUGES. I t  m a y  be pos tu la t ed  
t h a t  in such bipolar  neurons  each axon acts  as an isolated 
unit ,  and  t h a t  t he  ac t iva t ion  of the  per ikaryon  is t he  
condi t ion  needed  for t he  synchronic  funct ion of b o t h  
axonal  processes  9. 

Fig. 1. A typical monopolar giant neuron of the abdominal mass 
ganglia of land snail CryptomphaIlus aspersa. Small neuroseeretory 
granules appear in the axon hillock. • 1090. 

Fig. 2. A bipolar neuron with both processes near one another. 
Observe the presence of 2 clusters of nenrosecretory granules near 
each axon hillock. • 1090. 

Fig. 3. Another bipolar neuron with both processes originating at 
the same point of the perikaryon. • 1090. 

Fig. 4. A medium-size neuron with 2 processes coming from opposite 
sites. Here neurosecretory material appears in one axon hillock. 
• 1090. 

Resumen. Se descr iben en la masa  gangl ionar  ven t ra l  
del  molusco Cryptomphallus aspersa (Gasteropoda,  Pul-  
monata)  la presencia  de var ios  t ipos  de neuronas  bipolares  
en t remezc ladas  con las t ipicas  unipolares.  Es tas  obser- 
vaCiones morfol6gicas se d iscuten  en relaci6n a los ha- 
llazgos ob ten idos  p r ev i amen te  con t6cnicas electrofisio- 
16gicas por  otros  autores.  
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Centromere Nature of the Chromosomes  of Ranatra (Heteroptera) 

The chromosomes  of t he  h e t e r o p t e r a n  insects  were 
considered for long to  possess a 'd i f fused '  t y p e  of centro-  
mere  1-5. PRASH&D s, however ,  disagreed w i t h  th is  view. 
He regards  the  cen t romere  of the  ch romosomes  in Ly-  
gaeidae and  Coreidae, to  be ne i ther  of t he  diffused t y p e  
nor  of the  typ ica l  localized 'monocen t r i c '  type .  According 
to him, th is  ' a typ ica l '  cen t romere  in these  2 families 
does no t  impai r  the  abil i t ies of the  chromosomes  to 
incorpora te  themse lves  in to  the  spindle even t hou g h  they  
undergo  f ragmenta t ion .  Hence  despi te  r epea ted  f ragmen-  
ta t ions ,  the  b roken  chromosomes  do no t  d i sappear  f rom 
the  popula t ions .  Therefore  the  'd i f fused '  or ' a typ ica l '  
cen t romere  na tu re  of these  chromosomes  a t t a ins  a special  
s ignificance as i t  has  m u c h  bear ing upon  the  origin of 

mul t ip le  sex chromosomes  and  the  supe rnumera ry  chromo-  
somes in these  insects.  However ,  our observa t ions  on 
the  ch romosomes  of ano the r  h e t e r o p t e r a n  insect,  Ranatra 
elongata are no t  in ag reemen t  wi th  e i ther  of t h e  above-  
men t ioned  views. 

R. elongata has  ex t r eme ly  shor t  and squar ish chromo-  
somes.  The males  have  a diploid  number ,  2 n  as 43 
consis t ing of 38 au tosomes  and 4 X and  1 Y (Figure 1). 
A careful obse rva t ion  reveals  t h a t  t h e s e  chromosomes  
are no t  mere ly  i rregular  dot- l ike or oval bodies as shown 
in the  works of DAS 1, and  STEOPE4, bu t  have  def in i te  
configurat ions.  T h e y  are squar ish  in outline, each wi th  
a d i s t inc t  cons t r ic t ion  in t he  middle  or so. Configurat ions  
o f  the  early m e t a p h a s e  I ch romosomes  are of special  


