
15. XII. 1962 Brevi comunieazioni - Brief Reports 577 

LARDY e t  al. 2, MANN 3, a n d  NEWTON a n d  ROTHSCHILD 5 
f o u n d  274, 314 a n d  129 ± 14 ( range 79-161)  p~  moles  of 
A T P  pe r  cell, r espec t ive ly ,  in  f resh ly  e j a c u l a t e d  bu l l  
s p e r m a t o z o a  5. NEWTON a n d  I~OTHSCHILD 5 also e s t i m a t e d  
t he  A D P ,  AMP,  inos ine  a n d  inosinic  acid c o n t e n t  of bu l l  
s p e r m a t o z o a ;  t h e i r  va lues  for  t o t a l  adenos ine  a n d  inos ine  
de r i va t i ve s  (AMP + A D P  + A T P  + inos ine  + inosinic  acid) 
r a n g e d  f rom 414 to  686 p~zmoles /spermatozoon.  T h e  con-  
t e n t  of A T P  a lone  in  r a m  s p e r m a t o z o a  ha s  been  r e p o r t e d  
to  be 164 p~z moles/cel l  3'5. A c o m p a r i s o n  of these  va lues  
for adenos ine  ( and  inosine) d e r i v a t i v e s  in  m a m m a l i a n  
spe rma tozoa ,  w i t h  our  va lues  for the  t o t a l  ac id-so luble  
pu r ine  a n d  p y r i m i d i n e  d e r i v a t i v e s  c o n t a i n e d  in  these  
cells (Table  1), would  sugges t  t h a t  t h e  d e r i v a t i v e s  of 
o t h e r  nucle ic  acid bases  are no t  p r e s e n t  in  s ign i f i can t  
a m o u n t s .  I-IULTIN s, a n d  NEXVTON a n d  ROTHSCHILD ~ h a d  
a t t e m p t e d  a s e p a r a t i o n  of t he  c o n s t i t u e n t s  of t he  acid-  
so luble  f r ac t ion  of s p e r m a t o z o a  b y  i on - exchange  c h r o m a -  
t o g r a p h y ,  a n d  d id  n o t  r e p o r t  t h e  presence  of a n y  com- 
p o u n d s  o t h e r  t h a n  the  d e r i v a t i v e s  of a d e n i n e  a n d  h y p o -  
x a n t h i n e  in t he  case of bul l  spe rma tozoa ,  a n d  of a d e n i n e  
a n d  uraci l  in  t he  case of sea -u rch in  s pe r m a t ozoa .  

On p a p e r  c h r o m a t o g r a p h y  of t he  h o t  PCA h y d r o l y s a t e  
of t h e  ac id-soluble  f r ac t ion  of buffa lo  a n d  bu l l  s p e r m a -  
tozoa,  we, however ,  a lways  o b t a i n e d  3 d i s t inc t ,  c lear ly  
vis ible  u l t r a v i o l e t  a b s o r b i n g  spots ,  w h i c h  were  s h o w n  to 
be  due  to  adenine ,  guan ine  a n d  cy tos ine  b y  t h e i r  Rf  v a l u e  
a n d  a b s o r b a n c e  ra t ios  a t  250/260 a n d  280/260 m~x. T he  
re l a t ive  p r o p o r t i o n s  of these  3 bases  de r ived  f rom t he  
ac id-so luble  f r ac t ions  of buf fa lo  a n d  bul l  s p e r m a t o z o a  in  
t y p i c a l  expe r imen t s ,  are  g iven  in Tab le  I I .  C o n t r a r y  to  
t he  resu l t s  of ear l ier  i nves t iga t ions  2,3,5,~, t h e  ac id-so luble  
cy tos ine  a n d  g u a n i n e  de r i va t i ve s  p u t  t o g e t h e r  were  
found  to  be  p r e s e n t  in  these  s p e r m a t o z o a  in n e a r l y  t h e  
s a m e  q u a n t i t y  as aden ine  de r iva t ives .  

T h y m i n e  a n d  uraci l  were n e v e r  d e t e c t e d  on  the  p a p e r  
c h r o m a t o g r a m ;  t h e i r  acid soluble  d e r i v a t i v e s  can,  the re -  

fore, be  p r e s e n t  in bul l  a n d  buf fa lo  s p e r m a t o z o a  on ly  in 
t races .  The  v i r t u a l  absence  of t h y m i n e  de r i va t i ve s  in  t he  
ac id-so lub le  f r ac t ion  of s p e r m a t o z o a  is u n d e r s t a n d a b l e  
s ince  t he se  cells n e i t h e r  d iv ide  no r  h a v e  a n y  in t r ace l lu l a r  
t u r n o v e r  of deoxyr ibonuc le i c  acid ~. T h e  absence  of uraci l  
de r iva t i ve s ,  is, however ,  su rp r i s ing  in v iew of t he  ab i l i t y  
of m a m m a l i a n  s p e r m a t o z o a  to  s y n t h e s i s e  R N A  9. 

S tud ies  are  c u r r e n t l y  in  progress  on  the  s e p a r a t i o n  a n d  
q u a n t i t a t i v e  e s t i m a t i o n  of each  of t he  p u r i n e  a n d  py r imi -  
d ine  d e r i v a t i v e s  p r e s e n t  in  t h e  ac id-so luble  f r ac t ion  of 
m a m m a l i a n  s p e r m a t o z o a  xg. 

Zusarnmen/assung. Der  G e h a l t  a n  s~iurel6slichen P u r i n -  
u n d  P y r i m i d i n d e r i v a t e n  aus  Stier-,  Btiffel- a n d  Ziegen-  
s p e r m a t o z o e n  wurde  b e s t i m m t .  Es  wird  gezeigt  dass  
n e b e n  A d e n i n d e r i v a t e n  betr~icht l iche Mengen  yon  G u a n i n -  
u n d  C y t o s i n d e r i v a t e n  a u c h  in diesen Zellen v o r k o m m e n .  
Uraci l -  u n d  T h y m i n d e r i v a t e  wa ren  n i c h t  nachwe i sba r .  
Fr f ihere  A r b e i t e n  f iber die f re ien Nuk leo t ide  aus  Spe rma-  
t ozoa  werden  ebenfa l l s  zusammenges t e l l t .  
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T h e  Gonadotropic Action of Cecropia Extracts i n  

A l l a t e c t o m i z e d  A m e r i c a n  Cockroaches 

O v a r i a n  m a t u r a t i o n  a n d  yo lk  depos i t i on  h a v e  b e e n  
s h o w n  to  be  u n d e r  t h e  endoc r ine  con t ro l  of t h e  co rpus  
a l l a t u m  in a v a r i e t y  ef  insects  ~'2, i nc lud ing  t h e  A m e r i c a n  
cockroach  (Periplaneta americana) 3. A l t h o u g h  m o s t  of 
th i s  work  was  accompl i shed  b y  t h e  e x t i r p a t i o n  a n d  
i m p l a n t a t i o n  of organs ,  r e c e n t l y  ~VIGGLESWORTH 4 f o u n d  
t h a t  farnesol ,  a c o m p o u n d  t h a t  shows juven i l e  h o r m o n e  
a c t i v i t y  in  c e r t a i n  insec ts  5, i nduces  yo lk  f o r m a t i o n  w h e n  
app l ied  to  t he  surface  of t he  cut ic le  of d e c a p i t a t e d  a d u l t  
females  of t~hodnius prolixus. This  l a t t e r  o b s e r v a t i o n  was 
i n t e r p r e t e d  as p r o v i d i n g  f u r t h e r  ev idence  for  t h e  p r o b a b l e  
i d e n t i t y  of t he  yo lk - fo rming  (gonadot ropic)  h o r m o n e  and  
t he  j uven i l e  h o r m o n e .  However ,  a t t e m p t s  to  i n i t i a t e  
o v a r i a n  d e v e l o p m e n t  in  a l l a t ec tomized  b low flies (Cal- 
liphora erythrocephala) 6 a n d  Colorado p o t a t o  beet les  
(Leptinotarsa decemlineala) 7 w i t h  insec t  e x t r a c t s  con t a in -  
ing juven i l e  h o r m o n e  h a v e  been  unsuccessful .  This  p a p e r  
r epo r t s  t he  use of e x t r a c t s  of a b d o m e n s  of t he  ma le  
cecropia  m o t h  (Hyalophora cecropia) to  i n i t i a t e  o v a r i a n  
d e v e l o p m e n t  a n d  yo lk  f o r m a t i o n  in a l l a t ec tomized  
A m e r i c a n  cockroaches .  

The  cockroaches  used in these  t e s t s  were f rom a 
l a b o r a t o r y  s t r a i n  fed c o m m e r c i a l  dog  food. Newly  
m o l t e d  a d u l t  females  were r e m o v e d  f rom t h e  co lony  

da i ly  a n d  he ld  in c o n t a i n e r s  w i t h  a d u l t  males .  W h e n  t he  
females  h a d  p r o d u c e d  1 to  3 oo theca ,  t h e y  were  a l la tec-  
t omized  a n d  he ld  u n d e r  o b s e r v a t i o n  in i n d i v i d u a l  con-  
t a i n e r s  for 14-21 days .  Th i s  was  genera l ly  found  to  be  
suf f ic ien t  t ime  for t he  comple t e  regress ion a n d  r e s o r p t i o n  
of a n y  oocytes  u n d e r g o i n g  d e v e l o p m e n t  a t  t h e  t i m e  of 
a l l a t e c tomy .  A l l a t ec tomized  females  t h a t  p r o d u c e d  
oo theca  7 or  more  days  a f t e r  t he  a l l a t e c t o m y  were  n o t  
used as t e s t  o rgan i sms .  

To d e t e r m i n e  w h e t h e r  these  a l l a t e c tomized  female  
roaches  were capab le  of r e s p o n d i n g  to g o n a d o t r o p i c  
ho rmone ,  1 to  4 pa i rs  of co rpo ra  a l l a t a  were t r a n s p l a n t e d  
in to  each  of 25 a l l a t ec tomized  females.  W i t h i n  7 to  20 
days,  23 of these  roaches  (92%) p r o d u c e d  ootheca .  W i t h  
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s h a m  ope ra t ed  cont ro l s  on ly  2 roaches  ou t  of 22 (9%) 
p r o d u c e d  ootheca .  

Al l a t ec tomized  female roaches  were in jec ted  w i th  50/A 
of a c rude  cecropia  e x t r a c t  p r epa red  accord ing  to t he  
m e t h o d  of V~[ILLIAMS 8, he ld  for 5 days,  d issected,  a n d  t h e  
ovar ies  removed .  The  larges t  oocyte  ( te rminal )  in  each  
o v a r y  was t h e n  m e a s u r e d  and  t he  degree of yo lk  fo rma-  
t i on  a n d  color noted .  The  resu l t s  in  t h e  Tab le  i nd i ca t e  
t h a t  t he  cecropia  e x t r a c t  b r o u g h t  a b o u t  o v a r i a n  g r o w t h  
w i th  the  largest  oocyte  in these  insects  a b o u t  1.6 t imes  
t h a t  found  in the  peanu t -o i l  controls .  I n  add i t ion ,  t he  
t e r m i n a l  oocytes  of these  insects  showed  t he  c h a r a c t e r -  
istic ye l low color and  yo lk  f o r m a t i o n  found  in n o r m a l l y  
deve lop ing  oocytes  b u t  a b s e n t  in  peanu t -o i l  i n j ec t ed  or  
non in j ec t ed  controls .  W h e n  doses of less t h a n  50/~1 of t h e  
cecropia e x t r a c t  were in jec ted ,  the  g r o w t h  response  was  
found  to be less and  s o m e w h a t  errat ic .  These  resu l t s  
were conf i rmed by  in jec t ion  of 2 o t h e r  e t h e r  e x t r a c t s  f rom 
m a l e  cecropia  abdomens .  This  was  no t  a nonspeci f ic  
effect since c rude  ex t r ac t s  a n d  f rac t ions  f rom severa l  
o the r  insects  failed to cause  g r o w t h  a n d  yolk  depos i t ion .  
Of the  crude  ex t r ac t s  tes ted ,  on ly  a n  e x t r a c t  f rom 
a b d o m e n s  of male  and  female  c y n t h i a  m o t h s  (Samia 
cynthia) showed c o m p a r a b l e  ac t iv i ty .  This  insec t  ha s  also 
been  repor ted  to  be a good source of j uven i l e  h o r m o n e  s. 

An a t t e m p t  was m a d e  to  pur i fy  t he  cecropia  e x t r a c t  b y  
c h r o m a t o g r a p h i n g  a 0.5-g a l iquo t  of t he  c rude  e x t r a c t  
on an  18-g co lumn  of silicic acid 1° (2 × 9 cm) e lu ted  
w i th  300 ml  of each  of the  fol lowing so lven t s :  18% 
benzene  in hexane ,  60% benzene  in hexane ,  benzene ,  
d i e thy l  e ther ,  and  m e t h a n o l  n.  W h e n  t he  f rac t ions  were 
b ioassayed  as descr ibed above ,  a c t i v i t y  was de tec ted  
on ly  in the  d i e thy l  e t h e r  f rac t ion  ( abou t  60 mg).  This  
f r ac t ion  was also shown  to  h a v e  j u v e n i l e - h o r m o n e  
a c t i v i t y  w h e n  assayed  b y  a mod i f i ca t ion  of t h e  Tenebr io  
t e s t  x~,la, k ind ly  pe r fo rmed  b y  R.  T. YAMAMOTO, en to-  
mologist ,  of t he  E n t o m o l o g y  R e s e a r c h  Divis ion.  T he  
ac t ive  f rac t ion  was f u r t h e r  enr iched  b y  r e c h r o m a t o g r a -  
ph ing  on  silicic acid, us ing  c o m b i n a t i o n s  of d i e thy l  
e the r  and  hexane .  

Effect of injected crude ceeropia extract on ovarian growth of 
allatectomized American cockroaches 

Treatment injection Number of insects Length of 
(50 ~tl) injected surviving largest oocyte (ram) 

Cecropia extract ~4 23 2.18 -4- 0.13 
Peanut-oil (controls) 24 24 1.33 :~: 0.07 

Mean ~ standard deviation, 3 replicates. 

Fa rneso l  showed  l i t t le  or no  a c t i v i t y  w h e n  in jec ted  in 
p e a n u t - o i l  so lu t ions  or  emuls ions  w i t h  a wide range  of 
doses, t he  h ighes t  of wh ich  caused  some m o r t a l i t y .  
However ,  t h e  top ica l  app l i c a t i on  of fa rneso l  to  t he  
cut ic le  of t h e  a b d o m e n  of a l l a t ec tomized  roaches  d id  
cause  def in i te  o v a r i a n  g r o w t h  a n d  yo lk  depos i t ion .  W h e n  
farnesol  was  e h r o m a t o g r a p h e d  on  silicic acid,  as descr ibed  
above ,  i t  was  f o u n d  to  be  e lu ted  in  a d i f f e ren t  f r ac t ion  
(60% benzene  in hexane)  t h a n  t he  ac t ive  m a t e r i a l  in  t h e  
cecropia  ex t r ac t .  

These  d a t a  l end  s u p p o r t  to  t h e  sugges t ion  t h a t  t h e  
j uven i l e  h o r m o n e  a n d  t he  g o n a d o t r o p i c  or yo lk - fo rming  
h o r m o n e  are e i t h e r  t he  s ame  c o m p o u n d  14,15 or  are  
s t r u c t u r a l l y  s imi la r  c o m p o u n d s ,  e a c h  of w h i c h  m a y  
p e r f o r m  e i the r  func t ion .  

The  a b o v e  t e s t  for g o n a d o t r o p i c  a c t i v i t y  is c u r r e n t l y  
b e i n g  used  in  t he  e x a m i n a t i o n  of c rude  e x t r a c t s  a n d  
f rac t ions  f rom whole  insec ts  a n d  insec t  t i ssues  a n d  the  
t e s t  i tself  is u n d e r  s t u d y  to  d e t e r m i n e  w h e t h e r  i t  m a y  be  
used as a q u a n t i t a t i v e  b ioas say  is. 

Rdsumd. Les au t eu r s  o n t  cons t a t6  que  les e x t r a i t s  
a b d o m i n a u x  de Pha l~nes  m~.les (Hyalophora cecropia) 
eonsid6r6s c o m m e  une  b o n n e  source  d ' h o r m o n e  juv6ni le ,  
s t i m u l e n t  la c ro issance  o v a r i e n n e  e t  la f o r m a t i o n  du  
v i t e l lus  q u a n d  ils son t  in jee t6s  A des femelles a l la tec-  
tomis6es  de la B l a t t e  am6r ica ine  (Periplaneta americana). 
Le farn6sol,  compos6  qui  p r o d u i t  sur  ce r t a in s  insec tes  les 
m~mes  effets  que  l ' h o r m o n e  juv6ni le ,  a 6ga l emen t  une  
a c t i o n  g o n a d o t r o p e  d6finie l o r s q u ' o n  l ' a p p l i q u e  sur  
l ' i n t 6 g u m e n t  de la B l a t t e .  
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Release of Luteintzing Hormone by 
Cerebral Cortex Spreading Depression 

R e c e n t l y  we h a v e  shown  1 t h a t  t he  mere  i m p l a n t a t i o n  
of a needle  in to  the  cerebra l  co r t ex  in r a t s  can  induce  a 
release of lu te in iz ing  h o r m o n e  (LH).  I t  was p o s t u l a t e d  
t h a t  th i s  effect  m i g h t  be  due  to a s t i m u l a t i o n  of specific 
cen ters  b y  impulses  s t a r t i n g  f rom t he  in ju red  a rea  or  to  
a p h e n o m e n o n  of cerebra l  cor tex  sp read ing  deprhssion.  
I n  o rder  to  t e s t  t he  second hypothes i s ,  t he  p re sen t  
e x p e r i m e n t s  were per formed.  

A d u l t  f emale  r a t s  were  p r e p a r e d  w i t h  p r e g n a n t  m a r e ' s  
s e r u m  a n d  t h e n  w i t h  h u m a n  chor ion ic  g o n a d o t r o p h i n  in 
o rder  to  i nduce  h e a v i l y  lu te in ized  ovar ies  as descr ibed  b y  
MCCANN a n d  TALEISNIK 2. Seven  d a y s  a f t e r  t he  b e g i n n i n g  
of t h e  in jec t ions ,  a n d  u n d e r  e t h e r  anaes thes i a ,  t h e  f i r s t  
o v a r y  was r e m o v e d  a n d  1 h l a t e r  t he  second  one. The  
dep le t ion  in ascorb ic  acid c o n c e n t r a t i o n  in t h e  second 
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