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of b o t h  cas t r a t ed  and  non-cas t r a t ed  male  adults .  These 
facts  indicate  t h a t  p a r t  of the  B H  accumula ted  in the  
female pupa l  b o d y  m a y  be consumed for egg m a t u r a t i o n  
and /o r  yolk deposi t ion.  

Discussion. General ly  speaking,  the  a m o u n t  of B H  we 
ob ta ined  was m u c h  h igher  t h a n  ISHIZAKI'S 1~ Besides his  
races employed  were di f ferent  f rom ours, and he dialyzed 
the  B H  prepara t ions .  As near ly  ~/3 of the  act ive f ract ions  of 
B H  would escape f rom the  cellulose t u b i n g  after  dialyza- 
tiong, we did no t  dialyze our B H  prepara t ions .  These are 
some reasons w h y  our B H  t i te r  was general ly m u c h  h igher  
t h a n  his. 

The p resen t  expe r imen t s  showed t h a t  the  a m o u n t  of 
B H  in the  t h o r a x - a b d o m e n  was h ighes t  in the  young pu-  
pae  regardless of races. Thereaf te r  it  g radual ly  decreased 
t h rough  the  newly  emerged  adul t  s tage and  markedIy  
d imin ished  af ter  mat ing.  On the  o the r  hand ,  according 
to ISHIZAK110 the  s t r iking increase of B H  q u a n t i t y  appears  
only  in the  females  t h o r a x - a b d o m e n  dur ing  adul t  develop- 
m e n t  and  reached  a m a x i m u m  level a t  the  t ime of adu l t  
emergence.  Al though  our s i lkworms were of d i f ferent  
races f rom his, i t  seems unlikely t h a t  l ibera t ion of B H  
f rom the  bra in  into the  body  cont inues  dur ing  the  pupa l  
period.  I t  is qui te  probable  t h a t  shor t ly  af ter  t he  pupa-  
t ion,  l iberat ion of b o t h  B H  and  ecdysonel~ f rom the  en- 
docrine organs reach  a max in lum level, and thereaf ter ,  
p ro thorac ic  glands degenera te  and the  bra in  main ta ins  its 
secre tory  ac t iv i ty  in the  neurosecre tory  cells w i t h o u t  
l iberat ion of BH unt i l  emergence.  This hypo thes i s  is also 
suppor t ed  by the  result  of the  debra in ing  expe r imen t  in 
which  the  B H  t i te r  of m o t h s  newly emerged  f rom the  
debra ined  pupae  was exac t ly  the  same as the  normal  
control .  

Neurohormone  f rom the  brain  appears  d i rec t ly  or 
indi rec t ly  to control  the  egg m a t u r a t i o n  in some insects  xa. 
This is also suppor t ed  by  the  p resen t  cas t ra t ion  experi-  
m e n t  in which  the  large a m o u n t  of B H  accumula t ing  in 
the  young female pupal  body  was consumed by  the  egg 
m a t u r a t i o n  and/or  yolk deposi t ion processes. 

Male pupae  had  a considerable  a m o u n t  of BH in the i r  
bodies even if the  l i t e r  was ~/a of the  female one and act iv-  
i ty  of BH disappeared  at  the  t ime of emergence.  This  
fact  m a y  suggest  t h a t  some B H  is consumed dur ing the  
adul t  deve lopmen t  of bo th  males and females.  

The hormone(s)  secreted in the  neurosecre to ry  cells of 

t h e  bra in  is said to  have  a mul t ip l ic i ty  of effects, such as 
moul t  inhibi t ing ~4, t an n i n g  15, and  melanot rop ic  ~ effects, 
besides p ro tho raco t roph ic  and  gonadot rop ic  ones. 
However ,  w h e t h e r  t he  so-called 'Bra in  H o rmo n e '  is a 
h o rmo n e  hav ing  var ious  h o rmo n a l  actions, or is a 
h o rmo n e  complex,  remains  unanswered .  At  present ,  i t  
seems ha rd ly  possible make  any  defini te  conclusions 
because  no h o rmo n e  has ye t  been  isolated.  The facts  t h a t  
the  brains  of developing adul t s  secrete  (or a t  least  reserve) 
a ho rmone  hav ing  ecdysio t ropic  act ion af ter  the  pro-  
thorac ic  glands have  degenera ted  and a ho rmone  hav ing  
the  same ecdysiot ropic  ac t iv i ty  is l ibera ted  into and ac- 
cumula ted  in the  body  before or jus t  af ter  pupa t ion  and  
consumed  dur ing  egg d e v e l o p m e n t  and  copulat ion,  sug- 
gest  t h a t  B H  at  least  as t he  t ho raco t roph ic  h o rmo n e  has 
diversif ied actions.  

In  adul t  lepidoptera ,  juveni le  h o rmo n e  ac t iv i ty  is 
h igher  in the  male body  x7 and  ecdysone  ac t iv i ty  12 as 
B H  is h igher  in the  female body ;  these  hormones  have  no 
a p p a r e n t  h o rmo n a l  roles in t he  adul t  stage. At  present ,  
we can only suggest,  w i t h o u t  clear proof,  w h a t  is ac tual ly  
happen ing  wi th in  the  insect  body.  

Summary. The p resen t  r epor t  is concerned  wi th  the  
compar i son  of the  bra in  h o rmo n e  t i te rs  con ta ined  in the  
head  and t h o r a x - a b d o m e n  of b o t h  sexes of 3 races of 
si lkworms, Bombyx mori dur ing  and pos t  imaginal  
d i f ferent ia t ion  and also wi th  the  effects of debra in ing  and  
cas t ra t ion  on the  bra in  h o rmo n e  l i t e r  in the  body.  
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P R O  E X P E R I M E N T I S  

A Bipo lar  S t i m u l a t i o n  E lec trode  for in v i tro  S t i m u l a t i o n  of S m a l l  P i ece s  of Elec tr ic  O r g a n  of 
Torpedo marmorata 

An increasing n u m b e r  of biological s tudies  require 
qua l i t a t ive  and quan t i t a t i ve  measu remen t s  of changes  of 
vesicles in cholinergic synapses  of Torpedo marmorata 
with  reference to the i r  dens i ty  and d iamete r  under  the  
inf luence of drugs. To find out  whe the r  the  n u m b e r  and  
size of vesicles in s t imula ted  and uns t imu la t ed  organs  
differ, the  main  nerves  of the  electric lobe were s t imula ted  

Fig. 1. Photograph of the electrode. X 0.5 

w i th  repea ted  t ra ins  (DUNANT 1, •AEF2). As it is no t  
possible to app ly  the  drugs in to  t he  b lood-c i rcula tory  
sys tem,  t h e y  were poured  d i rec t ly  into the  electric organ. 
This  m e t h o d  needs  a large a m o u n t  of drug solut ion and 
it canno t  be assumed wi th  ce r t a in ty  t h a t  the  organ is 
t h rough ly  soaked wi th  it. 

I n  th is  shor t  communica t ion ,  an electrode sys t em for 
d i rect  s t imula t ion  and signal de tec t ion  is described.  W i t h  
this  system,  i t  is possible to s t imula te  in v i t ro  small  
(4 m m  3) as well as bigger (1 cm a) pieces of electric organ 
of Torpedo marmorata (Figure 1). 

1 y. I)UNANT, M. GAUTRON, B. LESBATS and R. MANARANCHE, J. 
Neurochem. 79, 1987 (1972). 

2 W. NAEF and P. G. WASER, in Cholinergic Mechanisms (Ed. P. G. 
WASER; Raven Press, New York 1975), p. 67. 
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Fig. 2. Drawing of the stimulation 
electrode. All the dimensions are 
in mm. S, sockets; A, B, stimula- 
tion electrodes; B, C, signal detec- 
tion electrodes. 
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Principle. The sockets  (S) of the  bipolar  s t imula t ion  
electrodes and the  signal de tec t ion  electrodes are emb edded  
wi th  Araldi te  in a PVC tube  and  are localized on an  area 
of 12 m m  ~ (Figure 2). For  the  bipolar  s t imula t ion  electrodes 
(A, B) and  the  2 monopola r  signal de tec t ion  electrodes 
(C,D) non- insu la ted  stainless steel e lectrodes wi th  a 
d iamete r  of 0.2 m m  were used. The second signal de tec t ion  
electrode (D) connec ted  wi th  the  mass  of the  organ piece 
can be changed wi th  respect  to its posit ion.  I t  has  the  grea t  
advan tage  of being able to s t imula te  organ pieces of 
d i f ferent  sizes in ve ry  small  amoun t s  of drug solution.  
All the  electrodes are exchangeable  by  Ampheno l  plugs 
of the  type  220-PO2-100.  The response of a d i rec t ly  
s t imula ted  organ piece wi th  th is  s t imula t ion  e lect rode is 
represen ted  in Figure  3. 

Zusammen/assung. Ein  E l e k t r o d e n s y s t e m  wird  be- 
schrieben,  um kleinere und  gr6ssere Teile des Elek t ro-  
Organs von Torpedo marmorata di rekt  in vi t ro  s t imul ieren 
und  ablei ten zu k6nnen.  

W. NAI~F, K. A. WOTHRICH and P. G. WASER 

Fig. 3. Response of a piece of the electric organ stimulated directly 
in vitro (stimulation parameters: 100 V, 1.5 msee duration, 10 pps). 
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P r e p a r a t i o n  o f  P l a n t  M a t e r i a l  fo  r o a u t o r a d i o g r a p h y  a n  c t r o n - P r o b e - M i c r o a n a l y s i s  

T h e  X y l e n e  T e c ~ - h n i q u e  " ~ 

Local izat ion of ions in p l a n t  cells is usually based e i ther  
on mic ro-au to rad iography ,  on electron microscopy or on 
e lec t ron-probe-microanalys is  (EPMA). In  order  to avoid 
any  possible changes  in the  locat ion of the  examined  ions 
dur ing  f ixa t ion  and  analysis,  p repa ra t ion  mus t  be made  
under  such condi t ions  as p r even t  the i r  d isp lacement .  

The techniques  used for p repa ra t ion  of p l an t  mater ia l  
for e lec t ronprobe  microanalys is  and  mic roau to rad iography  
are usual ly f reeze-drying 1-3 or freeze subs t i tu t ion  4,~. 
Al though  freeze dry ing  yields reasonable  results  in 
E P M A  6 and  theore t ica l ly  has  an advan tage  over  all 
o ther  techniques ,  i t  is known to cause some t issue 
d is tor t ion  ~, s, pa r t i cu la r ly  a t  the  subcellular  level. On the  
o ther  hand ,  f reeze-subst i tu t ion,  which  includes embed-  
ding of p l an t  t issues in epoxy  resin, suffers f rom uncer-  
ta in t ies  regard ing  the  behav iour  of ions dur ing  the  
dehydra t ion  procedure  and is suspected  of allowing some 
ionic m o v e m e n t  5, 9,10. In  the  p resen t  paper ,  a t echn ique  
is descr ibed for p repa ra t ion  of h igh  qua l i ty  sect ions f rom 
frozen specimens  which  avoids  b o t h  d is tor t ion  of t issues 
and ion movemen t .  

Segments  of fresh leaves of Panicum repens L. and  of 
Cucurbita pepo L. pet iols  were frozen and sectioned.  Cross 
as well as longi tudinal  sect ions (8, 10, 15 20 and 40 ~zm 

t h i c k )  were cut  in a c ryos ta t  a t  --20~ The frozen 
sect ions were placed on cold ( - -20~ a lumin ium pla tes  
p recovered  b y  ch roma lum glue (CrK(SO4) l �9 12H20). 

Drops  of  cold ( - -20~ xylene were placed on top  of the  
frozen sections.  The sect ions were then  left  to d ry  over- 
n igh t  under  the  same condit ions.  The xylene drops  
evapora t ed  a l te r  2 h whereas  i t  took  a few hours  before 
the  ice subl imated .  The mater ia l  was deeply  frozen 
t h r o u g h o u t  the  procedure .  The dried sect ions were then  
t r ans fe r red  to  a dess ica tor  a t  room t e m p e r a t u r e  and  left 
there  for 1 h. Sect ions for E P M A  were t h e n  coated wi th  
evapora ted  go ld-pa lad ium (60%/40%).  E lec t ron-p robe  
X - r a y  microanalys is  was conduc ted  wi th  a J X A - 3 A  
X - r a y  microanalyzer  6. 

Disp lacement  of soluble ions or the i r  diffusion out  of 
t r e a t ed  t issues dur ing  t r e a t m e n t  wi th  xylene was t e s t ed  
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