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les concordances  su ivan tes :  t achypn6e  et  b radycard ie ,  
act ion mix te  sur le c o m p o r t e m e n t  somat ique ,  t ranqui l l i -  
sante  in i t i a lement  et  it faible dose, exc i t an te  par  la suite e t  
5. forte  dose. Pa r  ailleurs, on observe  les d iscordances  
su ivan tes :  r6aet ivi t6 au bru i t  augment6e  par  la Psilo- 
cybine et  d iminu6e par  5 -HTP;  r6action d'6veil  ~ la 
s t imula t ion  r6tieulaire ou h y p o t h a l a m i q u e  un peu 
augment6e  ou inchang6e apr6s Psi locybine et  diminu6e 
par  5-HTP.  L ' ac t ion  s t imu lan te  de la Ps i locybine  est  im- 
pu tab le  su r tou t  it une  d6pression du syst~me m6dio- 
tha lamique  de d6tente ,  alors que ce sys tbme n ' e s t  que 
fa ib lement  d6prim6 par  5-HTP.  Enf in  5 - H T P  it forte  dose 
excite le pal6ocortex h ippocampique ,  c e p e n d a n t  que  la 
Psi locybine ne modif ie  pas  son excitabil i t6,  ou mod~re 
m6me la p ropaga t ion  de ses exc i ta t ions  dans  le t ronc  
c6r6bral et  le cortex.  De ce t te  compara ison ,  il ressor t  un 
an tagonisme cent ra l  par t ie l  ent re  la Psi locybine et  5-HTP,  
sur tout  pour  ce qui concerne  Fact ion sur le sys t6me r6ticu- 
laire e t  le pal6ocor tex h ippocampique .  Par  ailleurs, 
Faction de la Psi locybine,  malgr6 cer ta ins  effets psycho-  

v6g6tatifs semblables  6, diffbre de celle (le I ,SI),  qui ac t ive  
s61ectivement le sys tbme r6ticulaire.  

Nous rt'mercions i('i M. S. (~RABER pour sa collaboration technique, 
ainsi qlle l(,s doctcurs A. CERI.ETTI et M. TAESCIILER (Santh)z At;.), 
qui ont nlis la l>sihwyl)ilw ;i notrc disposition. 

MARCEL ~IONNIER 

I n s l i t u t  de Phys io log ie  de I ' U n i v e r s i t {  de Bd l e  (Su i s se ) ,  
le 13 m a i  1959. 

Slll~l¢'lavy 

Psilocybin,  the  b y - p r o d u c t  of which 'Psihmin~ has been 
ident i f ied as 4 - h y d r o x y - d i m e t h y l - t r y p t a m i n e  (4-HTP) 
develops  in the  waking  rabb i t  a marked  ac t iva t ion  of the  
somat ic  behav iour  and of t he  electr ical  brain  act iv i ty .  
This  s t imula t ing  act ion is due to  a depress ion of the  
med io tha l amic  recrui t ing  and modera t ing  sys tem ra the r  
than  to an ac t iva t ion  t)f the  re t icular  arousal  sys tem.  The 
e lect rophysioh)gical  effects  of 4 - H T P  are compare(1 wi th  
those of 5 -HTP.  

a l'~. ROTIILIN, A. CI.SRI.I':TTI, II. I'~:ONZETT, ~,~'. R. S('IIAI.('II et M. 
'I'AES('m.ER, Expcr. 12, 151 (19.)6). 

Induction of Multipolar Spindles by Single 
X-irradiated Sperm 

H ENSHAW 1 s tud ied  in some deta i l  the  d o s e - d e p e n d e n t  
induc t ion  of mul t ipo la r  spindles  in sea urchin  eggs in- 
s emina ted  wi th  X- i r r ad ia t ed  sperm.  Since similar  figures 
are known to arise in ins tances  of po lyspermy,  he sec t ioned 
one h u n d red  of these  eggs and concluded on the  basis of 
s ta in ing  t h a t  only  one spe rm p e n e t r a t e d  each egg. 

In  sea urchin  eggs the  t ime of loss of sens i t iv i ty  to 
rad ia t ion- induced  mi to t ic  delay and the  max ima l ly  (le- 
layed s tage cor respond  a p p r o x i m a t e l y  to the  t ime of the  
sp l i t t ing  and migra t ion  of the  centr ioles  when  e i ther  
X- rays  ~ or UV. a are used. Hence,  it is of some in te res t  
to conf i rm HENSHAW'S mul t ipo la r  spindle resul t sL espe- 
cially if t hey  indicate  damage  to the  centriole.  

R a t h e r  t h a n  repea t ing  the  original e x p e r i m e n t  a s imple 
m e t h o d  was devised to provide  a h ighly  i n d e p e n d e n t  and 
s ta t i s t ica l ly  s ignif icant  tes t  of w h e t h e r  or no t  the  X- ray-  
induced mul t ipo la r  spindles  arise from po lyspermy.  The 
m e t h o d  was to di lute  the  spe rm unti l  only a small  f ract ion 
of the  eggs were fertil ized, wash away possible free sperm,  
and  observe  the  division pa t t e rns .  

Even  assuming  t h a t  there  were no normal  block to poly-  
s p e r m y  the  h ighes t  p robab i l i ty  t h a t  any  egg would  be 
mul t ip ly  fert i l ized would be the  square  of the  p robab i l i ty  
of a single fert i l izat ion.  The p robab i l i ty  t h a t  some n u m b e r  
N of eggs in a series each migh t  be po lyspermic  would be 
the  N tl~ power  of the  p robab i l i ty  of a single mul t ip le  ferti-  
l ization. Hence,  the p robab i l i ty  t h a t  all cases of mul t ipo la r  

t p. S. HENSUAW, Amer. J. l:,oentgenol. I¢.adimn Therapy 27, 92;~ 

2 p. S. HENSIlAW, AIlI('I'. J. Rot'ntgenol. b:adimn Thcrapy 27,917 
(19.10); 27, 907 (19411). 

H. F. BI.UM and .]. F. PRICE, J. gem Physiol. 33, '2s5 (1950). - 
R. C. I~I,~STAD, Ph. l). Dissertation, {'nix'. of Calif. (195s) and Ma- 
mlscript ill preparation. 
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Table 

Three samples of eggs some of which have been fertilized with sperm 
irradiated with 90 kiloroentgens of X-rays 

3 or  
Unfertilized 1 Cell 2 Cell more Ceils (F2)N 

978 7 

978 

982 

2938 

15 

14 

12 

41 21 1 .7  x 1 0  -71  

spindles  ar ise  f rom p o l y s p e r m y  m a y  be  def ined  as:  (Fe) N, 
where  F is t h e  f r ac t ion  fer t i l ized a n d  N the  n u m b e r  of 
eggs d iv id ing  d i rec t ly  in to  more  t h a n  two  ceils. 

<~Dry, s p e r m  f rom the  sea u r ch in s  Arbacia punctulata 
a n d  Lytechinus variega/us were  i r r a d i a t e d  w i t h  a Ph i l l ip s  
X - r a y  m a c h i n e  a t  250 K . E . V .  a n d  15 miUiamps  us ing  a 
0.5 g /cm 2 a l u m i n u m  filter.  Dosages  were  m e a s u r e d  w i t h  
a Vic to reen  dos imeter .  T h e  doses r egu la r ly  e m p l o y e d  were  
a p p r o x i m a t e l y  30, 60, 90, a n d  120 k i lo roen tgens ,  a l t h o u g h  
h igher  doses were used in one e x p e r i m e n t .  T h e  s p e r m  were 
s to red  un t i l  all  i r r ad i a t i ons  were  c o m p l e t e d  a n d  t h e n  each  
sample  was  ser ia l ly  d i l u t ed  in  a series of  dishes.  T h e n  a 
c o n c e n t r a t e d  suspens ion  of eggs was m i x e d  i n to  each  dish.  
Th i s  p rocedure  insu red  t h a t  none  of t he  eggs wou ld  ever  
be  exposed to a n  u n u s u a l l y  h i g h  local  c o n c e n t r a t i o n  of 
sperm.  Af t e r  20 m i n  t h e  eggs were  w a s h e d  severa l  t i m e s  
to  r e m o v e  an),  free sperm.  

Since t h e  mi to t i c  d e l a y  increases  w i t h  inc reased  X - r a y  
dose i t  was possible  to  w a t c h  a n u m b e r  of fer t i l ized eggs 
f rom each  dose series d iv ide  b y  se lec t ing  su i t ab l e  micro-  
scope fields in  s amples  w h i c h  were b e t w e e n  1 a n d  50/0 
fert i l ized.  Samples  were  t a k e n  f r o m  each  e x p e r i m e n t a l  
g roup  a n d  f ixed in 3 %  fo rma l in  in  sea  w a t e r  for  l a t e r  
count ing .  

M a n y  cells in  samples  w h i c h  were  on ly  1 to  5% fer t i l ized 
were w a t c h e d  as t h e y  d iv ided  d i rec t ly  in to  t h r e e  or  four  
cells. The  e x a m i n a t i o n  of samples  w i t h  a h i g h e r  pe r cen t -  
age of fer t i l iza t ion  a n d  t h e  l a t e r  c o u n t i n g  of f ixed ceils 
f rom the  low fe r t i l i za t ion  p e r c e n t a g e  g roups  s h o w e d  two  
dose -dependen t  effects. F i rs t ,  t h e  p e r c e n t a g e  of mu l t i -  
polar  c leavages  inc reased  w i t h  dose, a n d  second,  t he  
n u m b e r  of ceils fo rmed  b y  t he  f i rs t  d iv i s ion  inc reased  
w i t h  dose. 

T h e  c r i t i ca l  n a t u r e  of t h e  p o l y s p e r m y  t e s t  is i l lus t ra ted  
in t h e  Table .  These  d a t a  r e p r e s e n t  t h r e e  samples  t a k e n  
a t  t h e  t i m e  of 30% d iv i s ion  of a g roup  of eggs w h i c h  h ad  
been  i n s e m i n a t e d  w i t h  s p e r m  rece iv ing  90 k i lo roen tgens  
of X- rays .  Accord ing  to  t h e  c o m p u t a t i o n s  t h e r e  is less 
t h a n  one  c h a n c e  in  10 ~o t h a t  these  d a t a  could  be  t h e  resu l t  
of po lyspe rmy .  O t h e r  t a b u l a t e d  d a t a  an d  o b s e r v a t i o n s  of 
u n c o u n t e d  samples  i nd i ca t e  t h a t  th i s  f igure cou ld  be made  
a r b i t r a r i l y  sma l l  w i t h  c o n t i n u e d  c o u n t i n g  a n d  c o m p u t a -  
t ion .  

Th i s  s imple  e x p e r i m e n t  p rov ides  s t r o n g  e x p e r i m e n t a l  
ev idence  for  t h e  s u p p o r t  of HENSHAW'S t o r ig ina l  con-  
c lus ion:  m u l t i p o l a r  sp ind les  are  fo rmed  fol lowing X-ir -  
r a d i a t i o n  of s p e r m  a n d  are n o t  a p o l y s p e r m y  effect.  

I n  a t t e m p t i n g  to  deve lop  a w o rk i n g  h y p o t h e s i s  f rom 
these  d a t a  i t  is of special  i n t e r e s t  to  cons ider  t h e  t r i po t a r  
m i t o t i c  f igure  a n d  o t h e r  fo rms  of odd - in t ege r  n u m b e r s  
of as ters ,  w h i c h  m u l t i p l y  a t  a s lower  r a t e  t h a n  in the  
con t ro l  cells. These  o b s e r v a t i o n s  a p p e a r  to  def ine an  
a s y m m e t r i c a l  d a m a g e  to  t h e  cent r io le  r ep l i ca t ion  sys t ems  
w i t h o u t ,  however ,  g iv ing  i n f o r m a t i o n  as to  w h e t h e r  t h i s  is 
a d i r ec t  effect  on  some  c o m p o n e n t  of t h e  a s t r a l  f igure  or  
a n  i nd i r ec t  ef fec t  r e s u l t i n g  f rom d a m a g e  to  some  nuc lea r  
<~trigger~ for cen t r io le  rep l ica t ion .  However ,  s ince LORCtt ~ 
f o u n d  t h a t  t h e  as te r s  c a n  m u l t i p l y  a t  t h e  u sua l  r a t e  follow- 
ing mic rosurg ica l  r e m o v a l  of t h e  nucleus ,  i t  is m o s t  reason-  
able  to  p o s t u l a t e  t h a t  t h e  i n d u c t i o n  of m u l t i p o l a r  sp indles  
is t h e  r e s u l t  of d i r ec t  X - r a y  d a m a g e  of t h e  centr iole .  
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facilities of the Florida State University Oceanographic Institute. 
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Department o/ Biological Sciences, Florida State Uni- 
versity, Tallahassee, March 20, 7959. 

Rdsumd 

lZne exp6r ience  s imple  de d i lu t ion  6 t ab l i t  que  les cli- 
r a g e s  mul t ipo la i r e s  des ~eufs de  ours ins  r&sul tent  de  l ' in-  
s 6 m i n a t i o n  p a r  des  spermatozo~des  i nd iv idue l s  q u i  on t  
6t6 soumis  a u x  r a y o n s  X.  

Les  donn6es  o h t e n u e s  c o n f i r m e n t  l ' h y p o t h ~ s e  que  le 
cen t r io le  es t  e n d o m m a g 6 .  

4 I . J .  LoRell, Quart. J. micr. Sci. 93, 475 (1952). 


