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The  vacuol izat ion,  due  to  wa te r  a s s u m p t i o n  by  the  cell 
m e m b r a n e ,  whose  pe rmeab i l i t y  was a l te red  by  the  inhibi-  
t ion  of i ts  e n z y m a t i c  sys tems ,  was  n o t  reproduc ib le  in 
typ icM f ibrob las t  cul tures ,  suggest ing t h a t  the  cells vacuo-  
lized in t he  cul tures  of spinal  ganglia  had  to  be ident i f ied  
wi th  glial cells t h a t  had  lost  in v i t ro  the i r  morphological  
b u t  no t  b iochemica l  d i f ferent ia t ion .  This  suppo r t s  t he  
v iew t h a t  t h e  N a + - K + - d e p e n d e n t  ouaba in - sens i t ive  A T P -  
ase is ma in ly  localized on the  glial cell membrane .  

The re la t ionsh ip  b e tween  these  researches  and  the  
prev ious  ones b y  I3IGNAMI and  PALLADINI on the  in v i c e  

and  in t o t e  inh ib i t ion  of t he  cen t ra l  ne rvous  s y s t e m  
t r a n s p o r t  e n z y m e s  is d iscussed in connec t ion  wi th  the  
p rob lem of g l io-neuronal  in ter re la t ions .  
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T h e  N u m b e r  of  N e u r o n s ,  G l i a l  a n d  P e r i n e u r i u m  
C e l l s  in  an  I n s e c t  G a n g l i o n  

The n u m b e r  of neurons ,  glial and  per ineur ium cells was 
coun ted  in a comple te  series of  microscopic  sect ions  of t he  
second  abdomina l  gangl ion of t h e  s t ick  insec t  (Carausius 
morosus Br.). The series consis ted of 34 sect ions  e m b e d d e d  
in paraff in ,  cut  sag i t ta l ly  a t  7 p and s ta ined wi th  m e t h y l  
blue-eosin.  E a c h  cell was  ident i f ied by  di rect  high power  
(×  900) microscopy  and  marked  on a p h o t o m i c r o g r a p h  
(×  327) of t he  same sect ion.  Three  d i f fe ren t  m e t h o d s  
(counts  A, B and  C) were used for count ing.  All m e t h o d s  
were based  on the  presence  of the  nueleolusL Since the  
m e a n  d i a m e t e r  of the  nucleoli  was abou t  2.5/~, there  was 
l i t t le p robab i l i t y  of coun t ing  the  same cell more  t h a n  once 
in serial sections.  In  count A all cells wi th  a clearly visible 
nucleolns  were  coun ted  (Table I). 

Of ten  i t  was impossible  to  ascer ta in  the  nucleolus of a 
given cell; the re fore  count B was unde r t aken ,  in which  all 
cells wi th  a nucleolus were counted ,  and  in addi t ion ,  if it  
was no t  visible, t he  cell was coun ted  on the  sect ion where  
t he  largest  d i a m e t e r  of the  nucleus  was  lying. This  count ,  
also p re sen ted  in  Table  I, y ie lded a smal ler  n u m b e r  of 
glial ceils because these  ceils are of ten  dense ly  c rowded 
toge ther ,  the i r  nuclei  are of smal ler  d iameter ,  and  the  
c h r o m a t i n  of the  nuclei  is some t imes  densely  packed,  so 
t h a t  t he  nucleolus could n o t  be d i sc r imina ted .  In  some 
cases the re  were two  or th ree  nueleoli in one nucleus.  

A rel iabi l i ty  t e s t  was  m a d e  in count C: in a single sec- 
t ion  which  con ta ined  a large cell popu la t ion  each  cell was 
coun ted ,  if t he  nueleolus was visible or the  m a x i m u m  
d i a m e t e r  of the  nuc leus  was  lying on  th is  sect ion.  In  some 
ins tances ,  up  to  t en  a d j a c e n t  sec t ions  were compared .  
Poor ly  s t a ined  cells, no t  coun ted  in count A and  B, were 
also coun ted  b y  th is  me thod ,  Table  I I  d e m o n s t r a t e s  the  
resu l t  of th is  coun t  and  of count B ob t a ined  f rom the  
same  section.  Compar i son  of the  two coun t s  indica tes  t h a t  
count B yielded 9% fewer  neurons,  27% fewer  gl ialcel ls ,  
and  4% fewer  pe r ineur ium cells. By  ex t r apo l a t i on  of t he  
d a t a  of count C one f inds  for t he  whole  gangl ion:  663 

Table I. Total count 

Neurons Glial Pcrineurium Total 
cells cells 

Count A 443 1007 304 1754 
Count B 608 934 519 2061 

neurons ,  1184 glial cells and  539 pe r ineur ium cells; to ta l  
2386 ceils. 

FIELDEN and HU~HES ~ found 600 neurons  in a typ ica l  
a b d o m i n a l  gangl ion of a d ragonf ly  n y m p h .  However ,  in 
t h e i r  s tudy ,  as well as in o the r  inves t iga t ions  b y  previous  
au thors ,  glial and  pe r ineu r ium ceils have  n o t  been  in- 
cluded.  

The following rat io  be tween  the  th ree  types  of cells was 
found : 

Count Neurons Glial ceils Perineuriunl 
ceils 

]3 1 1.5 0.8 
C 1 1.8 0.8 

W i t h  a compensa t i on  po la r imete r  the  to ta l  cross- 
sec t ional  a rea  of the  whole gangl ion was measured  and 
mul t ip l ied  b y  the  th i ckness  (7#) of t he  sect ions.  The  vol- 
ume  of the  gangl ion was 140 • 10 -4 mms.  The vo lume of 
the  neuropi l  was d e t e r m i n e d  analogously  and  found to 
be 77 • 10 -4 m m  3. By sub t rac t ion ,  the  vo lume of the  cell 
co r t ex  tu rned  out  to  be 63 • 10 -4 m m  a. 

Table I1. Sample count 

Neurons Glial Perineurium Total 
ceils ceils 

Count B 22 4l 26 89 
Count C 24 52 27 103 

Zusammen/assung.  l m  zwei ten  Abdomina lgaug l ion  der  
Ind i schen  S tabheuschrecke  (Carausius morosus Br.) wur-  
den 600 ± 50 Neurone,  1000 :t: 100 Gliazellen und  500 
:t: 30 Per ineur iumzel len ,  z u s a m m e n  e t w a  2100 Zellen ge- 
z~thlt. Die Volumina  des Ganglions,  des  Neurop i lems  und  
des Zellcortex be t rugen  e twa :  140 • 10 4 m m  3, 75 • 10 -4 
m m  3 u n d  6 5 .  1 0 - * r a m  ~. 
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