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ac t iv i ty .  Cerebel lar  e x p l a n t s  (Figure 1) cha rac te r i s t i ca l ly  
gave  r ap id  b u r s t s  of spikes  occur r ing  eve ry  100 msec a n d  
h a v i n g  a d u r a t i o n  of 50 msec. Some cerebel lar  cu l tu res  
were obse rved  to  h a v e  per iodic i t ies  of a longer  n a t u r e :  
eve ry  m i n u t e  w i t h  b u r s t s  of 30 sec. The  longes t  per iods  
were obse rved  in e x p l a n t s  of t h e  m i d b r a i n  area  (Figure  2) 
h a v i n g  in t e rva l s  of genera l ly  4 to  7 m i n  b u t  as long as 
10 ra in  y ie ld ing  a cascad ing  f i r ing p a t t e r n  of over  1.0 ra in  
d u r a t i o n  whi le  t he  res t  of t he  per iod  r e m a i n e d  essent ia l ly  
quiet .  These  cascades  could be  d r iven  b u t  ev idenced  a 
r e l a t ive  re f rac to r iness  to  successive electr ic  shocks. 
E x p l a n t s  t r o m  the  colliculi  gave  peaks  of a c t i v i t y  h a v i n g  a 
se r ra t ed  a p p e a r a n c e  to  t h e  spike  d i scharge  p a t t e r n  w i t h  
per iods  of a p p r o x i m a t e l y  4 m i n  in length .  

N o t  eve ry  e x p l a n t  p r o d u c e d  a r h y t h m i c  p a t t e r n  of 
n e u r o n a l  a c t i v i t y  b u t  w h e n  p r e s en t  t he  t y p e  and  p a t t e r n  
of spike d i scharge  was suf f ic ien t ly  cons i s t en t  to  be  a 
re l iable  cha rac t e r i s t i c  of exp l an t s  t a k e n  f rom a p a r t i c u l a r  
a rea  of bra in .  E x p l a n t s  f rom t he  m i d b r a i n  a rea  p roduced  
r h y t h m i c a l  d ischarges  20% of t h e  t ime,  ce rebe l lum 10%, 

and  coll iculus 5 %. E x p l a n t s  no t  in i t ia l ly  showing  r h y t h m i c  
n e u r o n a l  f i r ing  would  occas ional ly  do so la te r  e i the r  
s p o n t a n e o u s l y  or would be  induced  to  do  so b y  small ,  
br ief  shocks  of t he  order  of 10 -~ Amp/Ezm e g iven  for a 
d u r a t i o n  of 1.0 msec. The  r h y t h m i c  p a t t e r n  once in i t i a t ed  
would  con t inue  for over  1 h w i t h  l i t t l e  va r i a t ion .  E v e n t u -  
a l ly  t he  spike p r o d u c t i o n  failed, i nd ica t ed  b y  g r adua l  
d i m i n u t i o n  of t h e  n u m b e r  of spikes gene ra t ed  d u r i n g  
each episode un t i l  f ina l ly  none  was produced .  The  p a t t e r n  
could be  r ev ived  br ie f ly  b y  e x c h a n g i n g  the  f luid in  t he  
record ing  chamber .  I n v e s t i g a t i o n s  were m a d e  a t  r oom 
t e m p e r a t u r e  (27 ~ 

Of t he  b r a i n  areas  s tud ied  cerebra l  cor t ica l  t i ssue  a lone  
d id  no t  d e m o n s t r a t e  a regu la r  p a t t e r n  of a c t i v i t y ;  
however ,  t h e r e  was obse rvea  i r regu la r  s low wave  a c t i v i t y  
h a v i n g  a d u r a t i o n  of 100 msec a n d  an  a m p l i t u d e  of 
500 ~V ( a p p r o x i m a t e l y  5 t imes  t he  a m p l i t u d e  of spikes) 
wh ich  a p p e a r e d  to  i n i t i a t e  n e u r o n a l  spikes. The  a c t i v i t y  
has  been  r epo r t ed  b y  CALVET 5 who  suggests  t h a t  i t  m a y  
resu l t  f rom the  s i m u l t a n e o u s  a c t i v a t i o n  of pos t  s y n a p t i c  
po ten t i a l s ,  l u  a n y  case, t he re  m u s t  be a genet ic  c o m p o n e n t  
to  a c c o u n t  for the  u n i f o r m i t y  of a c t i v i t y  in  a g iven  b r a i n  
a rea  t h a t  is m a i n t a i n e d  in t i ssue  cul ture .  The  r ap id  
r h y t h m s  r epo r t ed  could be  exp la ined  b y  i n t e r n e u r o n a l  
c i rcui t ry .  More l ikely these  r h y t h m s  are d r iven  b y  
p a c e m a k e r  cells no t  unl ike  t he  p a c e m a k i n g  P u r k i n j e  cells 
descr ibed  b y  GXHWlL~R'in cerebel la r  e x p l a n t s !  Smal l  
a l t e r a t i ons  in  m e a s u r e d  i m p e d a n c e  h a v e  occas ional ly  
been observed  ref lec t ing  t r a n s i e n t  changes  in ex t r ace l lu l a r  
space p r o b a b l y  r e su l t ing  f rom neurogl ia l  in t e rac t ion .  
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Fig. 2. Cascades of neuronal activity occurring every 6.5 min in an 
explant from midbrain 16 days of age. The upper trace indicates the 
quantity of neuronal spikes counted by the digital frequency meter 
and the lower trace indicates the de difference between the fluid in 
the upper and lower chambers. This pattern of activity has been 
continuous for more than 45 min. It was only altered by shocks at a, 
b and c where a current density of 9.5 • i 0  -~ Amps per ~xm ~ was 
delivered for 0.05, 0.5 and 5 reset. It can be seen that successive 
shocks with lengthened duration had less affect indicating refracto- 
riness of the tissue. Hole measured 200 ~xnl in diameter. 

Rdsumd. Les e n r e g i s t r e m e n t s  6 lec t r iques  n o n - p e r t u r -  
b a n t s  des neu rones  m a i n t e n u s  en cul ture ,  o a t  m o n t r 6  des 
d6charges  spon tan6es  p r o t o t y p e s  des aires du  sys t~me 
n e r v e u x  cen t r a l  desquel les  les groupes  de cellules cul t iv6es  
a v a i e n t  6t6 ob tenues .  Les groupes  de neu rones  d o n t  les 
e n r e g i s t r e m e n t s  f i gu ren t  ci-dessus,  ou t  6t6 ex t r a i t s  du  
t61enc6phale,  m6senc6phale ,  cervelet ,  e t  des tube rcu le s  
q u a d r i j u m e a u x  de souris nouveau-n6es .  Seuls les neu rones  
p r o v e n a n t  du  t61enc@hate  n ' o n t  pas  p r o d u i t  de d6charge  
61ectrique r b y t h m i q u e .  
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Recording of Electrical Activity from Microscopically Identified Neurons of the Mammal ian Brain 

I n  d issec ted  p r e p a r a t i o n s  of t he  pe r iphe ra l  a n d  inve r t e -  
b r a t e  ne rvous  tissue, a single n e u r o n  or a s y n a p t i c  si te  can  
be  v i sua l ized  microscopica l ly  w i t h  i ts  func t ions  in tac t .  
I m p u l s e  t r a n s m i s s i o n  in these  synapses  was, therefore ,  
i n t ens ive ly  s tud ied  and  unequ i voca l  resu l t s  were ob ta in -  
ed 1-3. I n  t he  m a m m a l i a n  bra in ,  however ,  r ecord ing  of 
e lectr ical  a c t i v i t y  f rom a microscopica l ly  ident i f ied  
n e u r o n  has  no t  been  successful.  A l t h o u g h  b r a i n  sect ions  of 
0 .3-0.4 m m  t h i c k  h a v e  been  found  to e x h i b i t  s p o n t a n e o u s  
a n d  evoked  p o t e n t i a l  ac t iv i t i es  in t he  ar t i f ic ia l  med ia  4-~, 
t h e y  are st i l l  too t h i c k  for o b s e r v a t i o n  of neu r ons  there in .  
In  t he  p r e sen t  expe r imen t s ,  I h a v e  a t t e m p t e d  to  p r epa re  
m u c h  t h i n n e r  sect ions  of t he  gu inea-p ig  ce rebe l lum a n d  
record  ac t ion  p o t e n t i a l s  f rom the  P u r k i n j e  ceils whi le  
o b s e r v i n g  t h e m  w i t h  t he  a id  of a microscope.  

Material and methods. Procedures  for  p r e p a r a t i o n  of t he  
t issue were iden t ica l  w i t h  those  descr ibed  p rev ious ly  
excep t  for t he  t h i cknes s  of sec t ionsL Guinea-p igs  were 

s t u n n e d  and  ki l led b y  blows on t he  b a c k  of t he  neck  and  
t ho rax .  The  b r a i n  was t a k e n  ou t  of t he  skul l  a n d  t he  
ve rmis  of t he  ce rebe l lum was isola ted on  a piece of f i l ter  
p a p e r  covered  w i t h  t he  med ium.  F r o m  the  nodu lus  and  
uvula ,  b locks  of t he  cor tex  of a b o u t  1 m m  t h i c k  were 
p r e p a r e d  a n d  k e p t  in the  m e d i u m  a t  0 -4~  for 5-20 m i n  
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A) Photomicrograph of a eerebellar 
section of 80 jim thick. Single and 
double arrows indicate Purkinje 
cell bodies and dendrite, respec- 
tively. B) Climbing fibre response 
recorded extraeellularly from cell 
body. Superimposed records. C) 
Increase in discharge rate of a 
Purkinje cell during application 
of glutamate to cell soma. Solid 
line, anionic current (5 hA) was 
passed through a glutamate- 
pipette. Retaining current was 
+ 10 hA. 

un t i l  t h e y  adhe red  one b y  one on  to  a smal l  m e t a l  d i sh  
w i t h  A r o n - A l p h a  ( s -acry la te  monomer ,  Toa  Gosei  Kagaku ,  
Tokyo).  T h e n  t h e  t i ssue  b locks  were i m m e r s e d  in t h e  
chil led m e d i u m  a n d  cu t  to  a t h i ckness  of 70-80 [xm w i t h  
t he  V i b r o t o m e  (Oxford Labora to r i e s ,  California)  a t  r i g h t  
angles  to  t he  long axis  of t he  Iolium. The  sec t ioning  was 
pe r fo rmed  a t  a v i b r a t i o n  r a t e  of 6.5-7 scale un i t s  a n d  a 
feeding speed of 2-3  scale un i t s  w i t h  a b lade  inc l ined  a t  
a b o u t  17 degrees. The  sect ions  p r e p a r e d  in t h i s  wa y  were 
i n c u b a t e d  a t  37 ~ for more  t h e n  45 m i n  a n d  t h e n  t r ans -  
fer red  in to  t h e  o b s e r v a t i o n  vessel, wh ich  was s imi la r  to  
t h a t  descr ibed  before  s, a n d  m o u n t e d  on  a microscope  
stage.  Sect ions  were obse rved  f rom above  w i t h  a n  ob jec t ive  
lens of long work ing  d i s t ance  ( •  U D  40/0.65 C, Carl  
Zeiss, W e s t  Ge rmany) .  C o n v e n t i o n a l  glass microe lee t rodes  
of 3 [~m t ip  d i a m e t e r  filled w i t h  4 M NaC1 were used for 
ex t race l lu la r  r ecord ing  of single cell d ischarges  an d  for 
electr ic  s t imu la t i on .  Fo r  app l i ca t i on  of g lu t ama te ,  single 
glass p ipe t t e s  were filled w i t h  1 M so lu t ion  of t he  amino  
acid (pH 8.0). The  t i p  of t h e  p i p e t t e  was pos i t ioned  in 
close v ic in i ty  of a ne rve  cell a n d  an ionic  c u r r e n t  was  passed  
t h r o u g h  t he  p ipe t te .  The  compos i t ion  of t he  m e d i u m  was 
( m M ) ;  NaC1, 124; KC1, 5; IKH2PO4, 1.24; MgSOa, 1.3; 
CaC12, 2.4; N a H C O  3, 26 a n d  glucose, 10. 

Results  and discussion. "When t h e  sec t ions  were ob- 
se rved  microscopical ly ,  P u r k i n j e  cell bodies, were well  
discernible,  especial ly  w i t h  t h e  condense r  d i a p h r a g m  
p a r t i a l l y  closed (Figure  A, arrows).  B y  a d j u s t i n g  t h e  
focus of t he  microscope  f inely,  i t  was  possible  to  i den t i fy  
t h e  ou t l ine  of t h e  cell body.  I n  some cells, c o n t o u r  
of t h e  dend r i t e  could be  fol lowed in t h e  molecu la r  
l ayer  (double  arrow).  As obse rved  before  in  t h i c k e r  
slices, m o s t  of t he  P u r k i n j e  cells gene ra t ed  s p o n t a n e o u s  
discharges ,  wh ich  were 5-80 cps in  f r equency  a n d  e i the r  
a l m o s t  regular  or i n t e r r u p t e d  b y  t he  s i len t  pe r iod  of 
va r ious  d u r a t i o n s  7, 9 A l t h o u g h  dendr i t i c  b r a n c h e s  were 
t h o u g h t  to  be  p a r t l y  d a m a g e d  d u r i n g  p r e p a r a t i o n  of 
t h e  sect ions,  on ly  a few cells in  sect ions  f rom t h e  u v u l a  
a n d  nodu ln s  showed  signs of excessive depola r iza t ion ,  
such  as t he  b u r s t  d ischarges  w i t h  a reversa l  of spike  
polarity~ 7. F o r  s y n a p t i c  a c t i v a t i o n  of t h e  P u r k i n j e  ceils, 
t h e  t i p  of a NaCl-f i l led glass p i p e t t e  was  pos i t ioned  
close to  t h e  d e n d r i t e  of a P u r k i n j e  cell, e lect r ical  a c t i v i t y  

of wh ich  was recorded  f rom t h e  cell b o d y  w i t h  a n o t h e r  
p ipe t te .  A nega t i ve  pulse of 0.2 msec  d u r a t i o n  passed  
t h r o u g h  t h e  fo rmer  p i p e t t e  i nduced  in a n  a l l - o r -no th ing  
m a n n e r  a b u r s t  of d ischarges  cons i s t ing  of 2 -4  spikes  
(Figure t3). Th i s  b u r s t  d i scharge  seems to  be  t h e  c l imb-  
ing f iber  (CF) response.  The  nega t i ve  pulse p r o b a b l y  
exci ted  a CF w h i c h  in t u r n  s y n a p t i c a l l y  a c t i v a t e d  t he  
n e a r - b y  dendr i t e .  Already,  ECCLES et  al. 1~ r epo r t ed  t h a t  
n o t  on ly  s t i m u l a t i o n  to  t h e  infer ior  ol ive nuc leus  a n d  
ex t r a fa s t ig i a l  f ibres  b u t  also d i rec t  s t i m u l a t i o n  to  t he  
cerebel la r  cor tex  induced  t h e  CF  response.  The  CF response  
a n d  s p o n t a n e o u s  d i scharge  were recorded  for more  t h a n  
severa l  hou r s  a f t e r  p r e p a r a t i o n  of t h e  t issues.  I n  a n o t h e r  
series of expe r imen t s ,  t h e  t i p  of a g lu tamate - f i l l ed  electro-  
de was b r o u g h t  close to  t h e  cell b o d y  or ap ica l  d e n d r i t e  of 
a P u r k i n j e  cell, t h e  s p o n t a n e o u s  d i scharge  of w h i c h  was 
p icked  up  w i t h  a n o t h e r  NaCI-fi l led p ipe t te .  W h e n  anionic  
c u r r e n t  was  passed  t h r o u g h  t h e  g lu tamate - f i l l ed  electrode,  
t h e  d i scharge  r a t e  increased  w i t h  a l a t en cy  of 20-200 msec 
a n d  r e t u r n e d  to  t h e  con t ro l  levet  as t h e  c u r r e n t  was  
t u r n e d  off (Figure C). 

FIDONE et  al. a l r eady  succeeded in r ecord ing  ac t ion  
p o t e n t i a l s  f rom n eu ro n s  in slices of t h e  frog s y m p a t h e t i c  
gang l ion  wh ich  were m a d e  so t h i n  t h a t  each  n e u r o n  was 
microscopica l ly  obse rved  n .  T h e  f ind ings  of t h e  p r e sen t  
e x p e r i m e n t s  show t h a t  essent ia l ly  t h e  same  t e c h n i q u e  is 
app l icab le  to  t h e  m a m m a l i a n  b ra in .  G e n e r a t i o n  of t h e  CF 
response  b y  electr ic  s t i m u l a t i o n  ind ica t e s  t h a t  t h e  s y n a p t i c  
t r a n s m i s s i o n  is m a i n t a i n e d  in such  a t h i n  sect ion.  Since 
t h e  CFs were m u t i l a t e d  in t h e  sect ions,  no  CF d ischarges  
occur red  spon taneous ly .  A l t h o u g h  t h e  mossy  f ibres  were 
also sect ioned,  P u r k i n j e  cells sti l l  g e n e r a t e d  s p o n t a n e o u s  
discharges .  I t  r e m a i n s  to  be  clar if ied w h e t h e r  t h e  exci ta-  
t i on  o r ig ina t ed  in t h e  P u r k i n j e  cells or g ranu le  cells. 
G l u t a m a t e  e jec ted  w i t h  w e a k  c u r r e n t s  i nduced  s t rong  
e x c i t a t i o n  wh ich  was qu ick  in onse t  a n d  t e r m i n a t i o n .  

8 C. YAMAMOTO, Expl Brain Res. lg, 423 (1972). 
9 K. OKAMOTO and J. H. QUAST~L, Proe. R. Soc. B 18g, 83 (1973). 
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11 S. ~'IDONE, T. O'LEARY and C. EYZAGUIRRE, Brain Res. 30, 401 
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This  was in a g r e e m e n t  w i t h  p rev ious  o b s e r v a t i o n  m a d e  in 
v ivo  12. Since record ing  a n d  s t i m u l a t i n g  e lec t rodes  can  be 
appl ied  i n d e p e n d e n t l y  to  po r t i ons  of a n e u r o n  iden t i f i ed  
microscopical ly ,  t h i n  sect ions  as used in t he  p r e s en t  exper-  
i m e n t s  are expec t ed  to  serve as exce l len t  p r e p a r a t i o n s  for 
s tud ies  on  c h e m o s e n s i t i v i t y  of t he  n e u r o n a l  m e m b r a n e  as 
well  as on  n e u r o n - n e u r o n  a n d  neuron-g i l a  i n t e r a c t i o n  in 
t h e  bra in .  

12 i-I. KAWAMURA and L. PROVINI, Brain Res. 24, 293 (1970). 
18 I thank Profs. H. MA~NE~ and K. SASAKI for valuable discussion. 

Zusammen/assung. I n  D t i n n s c h n i t t e n  v o m  K l e i n h i r n  
des Meerschweinchens  w u r d e n  in k f ins t l i chem M e d i u m  
Purk in j eze l l en  iden t i f iz ie r t  u n d  S p o n t a n e n t l a d u n g e n  der  
Zel lk6rper  regis t r ier t .  E l e k t r o p h o r e t i s c h e r  A n t r a n s p o r t  
yon  Glu tamins / iu re  zu Zel lk6rper  oder  D e n t r i t e n  r ief  
jeweils  s t a rke  E r r e g u n g  hervor .  
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Neurosecretory Cells in the Hypocerebral Ganglion of Gryllus bimaculatus de Geer 
(Orthoptera: Gryllidae) 

The  occur rence  of va r ious  t ypes  of neu rosec re to ry  
ceils (NSC) in t he  b r a i n  a n d  t he  v e n t r a l  ganglia ,  wh ich  
con t ro l  all  t h e  m a j o r  phys io logica l  even t s  in  t h e  life 
cycle of insects ,  is well  known.  The re  is no  p rev ious  
r e p o r t  of t he  presence  of neu rosec re to ry  cells in  t he  
hypoce reb ra l  gang l ion  b e y o n d  t h e  record ing  of B cells in  
Schizodactylus 1. 

The  ]3ouin-fixed pa ra f f i n  e m b e d d e d  m a t e r i a l  was  
ser ia l ly  cu t  a t  6 [zm and  s t a ined  w i t h  Chrome  H a e m a -  
toxy l in -Ph lox i l l e  (CHP),  P a r a l d e h y d e - F u c h s i n  (PF)  a n d  
H e i d e n h a i n ' s  Azan  (Azan).  

The  h y p o c e r e b r a l  gang l ion  has  2 t ypes  of neuro-  
sec re to ry  cells w h i c h  can  be  classif ied as A a n d  13 ceils on 
the  basis  of t h e i r  t i n c t o r i a l  af f in i t ies  w i t h  PF ,  C H P  a n d  
Azan  (Figures  1-3). T he  f i rs t  type ,  de s igna t ed  as 'A '  cells, 
is cha rac t e r i zed  b y  cy t op l a s m i c  inc lus ions  s t a in ing  deep 

purp le  w i t h  PF,  b lue -b lack  w i t h  C H P  and  red w i t h  Azan.  
The  f ine h o m o g e n o u s  inc lus ions  of t he  second t y p e  of 
cells, t h e  ']3' cells s t a in  green ish  w i t h  l igh t  g reen-orange  G, 
red w i t h  ph lox ine  of C H P  a n d  f a in t  b lue  w i t h  t he  an i l ine  
b lue -o range  G c o u n t e r s t a i n s  of Azan.  

E a c h  ha l f  of t h e  h y p o c e r e b r a l  gang l ion  ha s  8 to  10 A 
cells a n d  4 to 6 ]3 cells found  a long  w i t h  a large n u m b e r  of 
n e r v e  cells. The  an t e r i o r  p a r t  of t he  gang l ion  has  2 cells 
in  t he  m e d i a n  and  m i d v e n t r a l  pos i t ion ,  2 ceils in  t he  
an t e r i o r  reg ion  a n d  4 to  6 cells in  i ts  pos t e ro l a t e r a l  p a r t  
(Figure 1). The  axons  a r iz ing  f rom t h e  A cells r u n  t o w a r d s  
t he  l a te ra l  b o r d e r  of the  gangl ion  (Figure  3) f rom where  
t h e y  e n t e r  t h e  corpora  ca rd i aea  t h r o u g h  t h e  ne rv i  hypo-  
cerebr i i  (NH, F igure  1). I t  is easy  to t r ace  t he  a x o n a l  
p a t h w a y s  (AX) due  to  t he  p resence  of s t a ined  neuro-  
secre tory  m a t e r i a l  in  t h e m  wh ich  s ta ins  deep purp le  w i t h  
PF ,  r ed  w i t h  Azan  a n d  b lue -b lack  w i t h  CHP.  

The  mid -dor sa l  region of t he  a n t e r i o r  ha l f  of t h e  
h y p o c e r e b r a l  gang l ion  ha s  4 to  6 t3 ceils wh ich  s t a in  
greenish  w i t h  PF ,  red w i t h  C H P  and  f a in t  b lue  w i t h  Azan.  
The  axons  of these  cells can  be  t r aced  on ly  for  a shor t  
d i s t ance  due  to  lack of s t a in ing  colloids. 

A large a m o u n t  of neu rosec re to ry  m a t e r i a l  (NSM) has  
been  obse rved  l a t e ra l ly  in  t he  h y p o c e r e b r a l  gang l ion  of 
males  as t he  two NCC I pass  t h r o u g h  i ts  l a te ra l  marg ins ,  
whereas  t h e  a m o u n t  of N S M  is c o m p a r a t i v e l y  less in  
females  as t he  NCC. I are free a n d  h a v e  no  connec t ion  
w i t h  h y p o c e r e b r a l  gangl ion.  The  smal l  a m o u n t  of NSM, 
wh ich  is p a r t i c u l a r l y  seen before  copu la t i on  and  ovi- 
pos i t i on  in females,  is t he  p r o d u c t  of t he  neu rosec re to ry  
cells of th i s  gangl ion.  T h u s  t he  g rea t e r  a m o u n t  of N S M  
in males  is t he  p r o d u c t  of t he  neu rosec re to ry  cells of t he  
h y p o c e r e b r a l  gang l ion  as well  as t he  pa r s  in te rce rebra l i s  
of the  b ra in .  

Thus  t he  p r e sen t  work  records  for t he  f i rs t  t i m e  in 
insec ts  t he  presence  of b o t h  A a n d  ]3 cell t y p e s  and  
neu rosec re to ry  p a t h w a y s  up  to t he  n e u r o h a e m a l  o rgans  
(corpora  eardiaca) .  

Fig. 1. Diagrammatic representation of the distribution of neuro- 
secretory cells in the hypocerebral ganglion of Gryllus bimaculatus. 
A and B, neurosecretory cell types; NCCI, nervus corporis cardiaci; 
NH, nervus hypocerebrii; NOE, nervus oesophagei; NR, nervus 
reeurrentus. 1 N. KHATTA~, Bull. Soe. Zool. ft. 93, 225 (1968). 


