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Abb. 3. IR.-Spektrum yon Psiloeybin in KBr. 

Psilocin Ausserst  zersetz l ich ist, k o n n t e  es bis j e t z t  n i ch t  
zur  Ana lyse  g e b r a c h t  werden.  

Psilocybin zeigt  bei pe rora le r  A pp l i ka t i on  be im Men- 
schen die gleiche p s y c h o t r o p e  W i r k u n g  wie der  Pilz. Nach 
de r  E i n n a h m e  yon  4 bis  8 m g  Psilocybin e n t s t e h t  nach  
e twa  3/4 h e in  m e h r e r e  S t u n d e n  a n d a u e r n d e r  Rausch-  
z u s t a n d  m i t  k6 rpe r l i che r  E n t s p a n n u n g  und  ausgesproche-  
nen  p sych i s chen  Al t e r a t ionen ,  de r  keiner le i  Nachwi rkun-  
gen h in ter l / t ss t .  Die S y m p t o m e  va r i i e ren  ind iv idue l l  und  
s ind z u m  Teil  ~ihnlich den  d u r c h  Mezkal in  und  Lyserg- 
s / iuredi~t thylamid (LSD) e r zeug t en  W i r k u n g e n .  D a m i t  ist  
es zum e r s t en  Mal ge lungen,  aus  e inem mex ikan i schen  
Rauschp i l z  das  w i r k s a m e  P r inz ip  in kr i s ta l l i s ie r te r  F o r m  
zu isolieren u n d  chemisch  zu cha rak te r i s i e ren .  

Die Analysen wurden im mikroanalytischen Laboratorium 
SANDOZ (Dr. W. SCH6NmER) ausgeftihrt, die Spektren in der 
spektralanalytischen Abteilung (Dr. H. G. LEEMANN] aufgenommen. 
Wir danken Herrn H. TSCHERTER fiir sehr gesehiekte, experimentelle 
Mitarbeit. 

A. HOFMANN, R. HEIM, A. BRACK 
u n d  H.  KOBEL 

Pharmazeutisch-chemisches Laboratorium SA NDOZ, Ba- 
sel, und Laboratoire de Cryptogamie du Museum National 
d'Histoire NatureIle, Paris, t7. Februar 195& 

Summary 

The  ac t ive  pr inc ip le  of Psilocybe mexicana t t e im,  a 
mex i can  m u s h r o o m  w i t h  ha l luc inogen ic  proper t ies ,  has  
been i so la ted  in c rys ta l l ine  form. T he  c o m p o u n d  has  been 
g iven  t he  n a m e  Psilocybin; i t  possesses indole charac te -  
r ist ics a n d  c o n t a i n s  phosphorus .  A second subs tance ,  
closely r e l a t ed  to  Psilocybin b u t  found  only  in t races ,  has  
been  cal led Psilocin. 

P R O  E X P E R I M E N T I S  

S o l u t i o n s  o f  P o t a t o - R o o t  D i f f u s a t e  

o f  L o w  I o n  C o n t e n t  

T h e r e  a re  t w o  r ea sons  w h y  i t  is des i rab le  to  o b t a i n  
so lu t ions  of r oo t  d i f fu sa t e s  of v e r y  low ionic c o n t e n t :  
b o t h  a r i se  f r o m  t h e  d e m o n s t r a t i o n  t h a t  t he  h a t c h i n g  
f ac to r  of t h e  p o t a t o - r o o t  e e l w or m  (Heterodera rostochien- 
sis W o l l e n w e b e r )  possesses  c a r d i o t o n i c  p rope r t i e s  and  
can  be  a s s a y e d  b y  m e a n s  of a f rog h e a r t  p r e p a r a t i o n L  
F i r s t ly ,  for  t h e  h e a r t  t es t ,  t h e  ionic c o m p o s i t i o n  of the  

1 C. ELLENBY and A. B. GILBERT, Nature 180, 1105 (1957). 

perfusion fluid m u s t  be a c c u r a t e l y  con t ro l l ed .  Second ly ,  
r ecen t  work ha s  shown  t h a t  ca rd iac  glycosides  m a y  in-  
f luence s o d i u m - p o t a s s i u m  t r anspo r tS :  if t he  p o t a t o - r o o t  
ee lworm h a t c h i n g  fac to r  works  in a s imi la r  way,  t h e  
h a t c h i n g  process should  also be sensi t ' ive to  t h e  ionic 
background .  This  we h a v e  found  to  be t h e  caseS; as  will 
be shown in full e lsewhere,  h a t c h i n g  can  be  inc reased  b y  
CaC12 and,  a l t hough  the  pos i t ion  is here  no t  q u i t e  so 
clear, decreased by  KCI. The  s t a n d a r d i s a t i o n  of so lu t ions  
by  the  h a t c h i n g  tes t  or  by  the  h e a r t  a s say  can  t h e r e f o r e  
be comple te ly  mis lead ing  unless  t he  ionic c o m p o s i t i o n  is 
control led.  

Solut ions  of d i f fusa te  c o n t a i n i n g  t he  p o t a t o - r o o t  eel- 
worm h a t c h i n g  fac tor  are  usua l ly  o b t a i n e d  f rom p o t a t o  
or  t o m a t o  p l an t s  g rown in po t s ;  t hese  a re  ' l e a c h e d '  a t  
v a r y i n g  t imes  wi th  k n o w n  vo lumes  of wa te r ,  t h e  s a m e  
p l a n t s  be ing  used repea ted ly  d u r i n g  t he  per iod  of t h e i r  
ac t ive  growth.  Some workers  p u t  t he  l each ings  b a c k  
t h r o u g h  the  po ts  twice more  in a n  e n d e a v o u r  to  o b t a i n  a 
s t ronge r  solut ion.  Since the  p l a n t s  a re  ra i sed  in a m e d i u m  
con ta in ing  minerals ,  and  since t a p  w a t e r  is u sua l ly  used,  
i t  is c lear  t h a t  the  solut ions  will c o n t a i n  app rec i ab l e  a n d  
var iab le  quan t i t i e s  of salts.  We  h a v e  found,  l each ing  
wi th  100 ml lots of dis t i l led water ,  t h a t  t he  c o n d u c t i v i t y  
of t he  teachings  was e q u i v a l e n t  to  0 .14% NaC1; a n d  t h i s  
rose a p p r o x i m a t e l y  20% if t h e  leach ings  were  p u t  
t h r o u g h  the  pots  twice more.  Moreover ,  t hese  l each ings  
were f rom p lan t s  g rown in J o h n  I n n e s  seed c o m p o s t  
f rom which  the  minera l s  were o m i t t e d .  

In  th i s  l abora to ry ,  roo t  d i f fusa tes  h a v e  a l w a y s  b e e n  
ob ta ined  d i rec t ly  f rom the  roots  4. The  p l a n t s  are  l i f ted,  
the i r  roots  t h o r o u g h l y  washed ,  and  t he  whole  roo t  
sys t em t h e n  s tood  in water ,  usua l ly  for 2 h ;  o r ig ina l ly  
t a p  w a t e r  was  used, l a t e r  d is t i l led  wate r .  I t  h a s  a l w a y s  
been felt t h a t  th i s  m e t h o d  would give a p u r e r  p r o d u c t ,  
but ,  un t i l  r ecen t ly  i t  was no t  rea l ised t h a t  b y  t h i s  
m e t h o d  so lu t ions  could be  o b t a i n e d  v i r t u a l l y  ion free. 
The  m e t h o d  has  also been  used successfu l ly  w i t h  h o s t s  
of o t h e r  species of Heterodera. 

In  a r ecen t  test ,  t h e  roots  of four  ful ly g r o w n  p l a n t s  
were t h o r o u g h l y  washed,  f i rs t  in t a p  wate r ,  f ina l ly  in 
dis t i l led water .  T h e y  were immersed ,  tops  st i l l  a t t a c h e d ,  
in a l i t re of ion e x c h a n g e  w a t e r  e q u a l  to  t r ip l e  glass  
dist i l led,  and  placed in a p o l y t h e n e  bucke t ,  in a g reen-  
house.  Samples  r e m o v e d  a t  i n t e r v a l s  d u r i n g  a 24 h 
period showed l i t t le  c h a n g e  f rom a v e r y  low c o n d u c t i v i t y ,  
the  va lue  be ing  e q u i v a l e n t  to  0 .012% NaCI a t  t h e  ou t se t ,  

2 H. J. SCllATZMANr~, Helv. physiol. Acta lt, 346 (1953). - M. 
WEATHERALL and B. RAYNER, Personal communication. - V. K. 
JOR~SEr L Personal communication. - J. IL KAn~r Jr, and G. H. 
ACIIESON, J. Pharmaeol. 115, 305 (1955J. 

3 C. ELLENBY and A. IL GILBERT, Unpublished. 
4 C. ELLESaV, Nature 1,~4, 363 (1944). 
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a n d  0-017% a f t e r  24 h ;  a pa ra l l e l  t e s t  gave  v a l u e s  of 
0.015 a n d  0.018 r e spec t ive ly .  O u r  b e s t  p e r f o r m a n c e  to  
d a t e  g a v e  a v a l u e  a f t e r  24 h e q u i v a l e n t  to  o n l y  0 . 0 1 %  
NaC1 b u t  we feel t h a t  e v e n  t h i s  c a n  be  i m p r o v e d ,  for,  
s ince  t h e  p l a n t s  were  r a i sed  in  t h e  c o m p o s t  m e n t i o n e d  
a b o v e ,  we were  o p e r a t i n g  u n d e r  u n f a v o u r a b l e  c o n d i t i o n s  ; 
t h e  p e a t  g r a n u l e s  a d h e r e  v e r y  i n t i m a t e l y  t o  t h e  r o o t s  
and ,  e v e n  a f t e r  p r o l o n g e d  wash ing ,  n o t  al l  pa r t i c l e s  a re  
r e m o v e d .  I n  f u t u r e  we i n t e n d  r a i s ing  t h e  p l a n t s  in  
v e r m i c u l i t e .  

A f t e r  24 h, t he  p l a n t s  s t i l l  s t a n d  well. I ndeed ,  we h a v e  
k e p t  p l a n t s  in  t h i s  f a sh i on  for  some  days ,  b u t  t h e r e  ap -  
pea r s  to  be  a dec rease  in t h e  o u t p u t  of t h e  h a t c h i n g  
f a c t o r  a f t e r  t h i s  pe r iod  a n d  we h a v e  n e v e r  used  s u c h  
so lu t ions .  

F o r  s m a l l  v o l u m e s  of so lu t ion ,  f i l t r a t i o n  t h r o u g h  
f i l t e r  p a p e r  s h o u l d  be  a v o i d e d  if poss ib l e ;  in  a t e s t  w i t h  
20 ml  s amples ,  we found ,  in  some  cases,  t h a t  if  all t h e  
inc rease  in  c o n d u c t i v i t y  were  due  to  sal ts ,  t h i s  was  m o r e  
t h a n  d o u b l e d  b y  pa s sage  t h r o u g h  a W h a t m a n  No. 40 
ac id  e x t r a c t e d  f i l te r  paper .  T he  inc reases  a p p e a r  to  be  
c o n n e c t e d  w i t h  t h e  n a t u r e  of t h e  so lu t ions  ior  t h e y  were  
m u c h  less w i t h  d is t i l led  wa te r ,  ou r  s a m p l e s  of W h a t -  
m a n  No. 1 b e i n g  supe r io r  in  t h i s  r e s pec t  to  t h e  No. 40. 
T h e  t o t a l  inc rease  is s l i gh t  w h e r e  large  v o l u m e s  of solu-  
t i ons  a re  d e a l t  w i t h ;  so lu t i ons  a re  t h e n  f i l t e red  t h r o u g h  
a B f i c h n e r  funne l  a f t e r  g iv ing  t h e  f i l te r  p a p e r  a p re l imi -  
n a r y  w a s h  w i t h  a t  l e a s t  i 0 0  m l  of h i g h  g r a d e  d i s t i l l ed  
wa te r .  R e s i s t a n c e  glass  a n d  p o l y t h e n e  b o t t l e s  a re  u sed  
t h r o u g h o u t .  

A l t h o u g h  t h e  s o l u t i o n s  a re  of v e r y  low ionic  c o n t e n t ,  
ou r  i n v e s t i g a t i o n s  h a v e  s h o w n  t h a t ,  if i t  were  all  c a l c i um 
chlor ide ,  i t s  a d d i t i o n  to  low ca l c i um  R i n g e r  wou ld  be  
suf f ic ien t ,  v e r y  occas iona l ly ,  t o  inc rease  t he  b e a t  of t h e  
f rog h e a r t  e v e n  in t h e  a b s e n c e  of t h e  h a t c h i n g  fac tor ,  
s ince  t h e  h e a r t  is v e r y  s ens i t i ve  to  Ca++; t h e  a s s a y  
would  t h e r e f o r e  be  mis l ead ing .  H o w e v e r ,  t h e  24-h solu-  
t i ons  a re  v e r y  s t r o n g ;  t h e y  c a n  t h e r e f o r e  be  d i l u t e d  u n t i l  
i t  is q u i t e  c e r t a i n  t h a t  t h e i r  ionic  c o n t r i b u t i o n  to  t h e  low 
c a l c i u m  R i n g e r  in  w h i c h  t h e y  a re  a s s a y e d  c a n  safe ly  be  
ignored .  S u c h  a n  a s s a y  s h o w e d  t h a t  t h e  in i t i a l  so lu t i on  
o b t a i n e d  f r o m  t h e  four  p l a n t s  a f t e r  24 h was  a b o u t  10 
t i m e s  as s t r o n g  as t h e  m i n i m a l  c o n c e n t r a t i o n  of Cam-  
b r idge  ' s t a n d a r d  sol id '5 h a t c h i n g  f ac t o r ;  t h e  y ie ld  f rom 
t h e  four  p l a n t s  in  24 h was  t h e r e f o r e  e q u i v a l e n t  to  more  
t h a n  1 g of t h e  C a m b r i d g e  solid.  W e  h a v e  s ince  f o u n d  
t h a t  e v e n  s t r o n g e r  so lu t i ons  can  be  o b t a i n e d  f rom t h e  
sma l l  r oo t  s y s t e m s  of y o u n g e r  p l a n t s ;  t h e s e  c a n  be  
c o n t a i n e d  in  sma l l e r  q u a n t i t i e s  of w a t e r .  

This  w o r k  fo rms  p a r t  of a p r o g r a m m e  s u p p o r t e d  b y  a g r a n t  f rom 
the Nuffield Foundation to whom we have pleasure in expressing 
our thanks. 

C .  E L L E N B Y  a n d  A. B.  G I L B E R T  

Department ot Zoology, University o] Durham, New- 
castle upon Tyne, October 14, 7957. 

Zusammenfassung 

Z u r  q u a n t i t a t i v e n  B e s t i m m u n g  des  Sch l t i p f f ak to r s  
de r  K a r t o f f e l n e m a t o d e ,  e n t w e d e r  m i t  s o g e n a n n t e m  
Sch l i ip f t e s t ,  o d e r  d u r c h  unsere ,  v o r  k u r z e m  b e s c h r i e b e n e  
F r o s c h h e r z m e t h o d e ,  muss  die I o n e n k o n z e n t r a t i o n  in d e r  
L 6 s u n g  k o n t r o l l i e r t  we rden .  L i n e  M e t h o d e  zu r  H e r s t e l -  
l ung  gee igne t e r  L 6 s u n g e n  w i rd  b e s c h r i e b e n .  

5 C. T. CALAM, H.  RAISTRICK, a n d  A. R. TODD, BiocheIn.  J .  45, 
513 (1949). 

O b t e n t i o n  de l i gn6es  ce l lu la i re s  en cu l ture  
de t i s s u s  d ' inver t6br6s  

Le r61e p r 6 p o n d ~ r a n t  des  c u l t u r e s  de  t i s sus  d a n s  ta 
r e c h e r c h e  m6dica le ,  n o t a m m e n t  en  virologie ,  es t  a v a n t  
t o u t  le r 6 s u l t a t  de l ' o b t e n t i o n  de  souches  de  cel lules  
p a r t i r  de  t i s sus  h u m a i n s  ou de  ve r t~br6s ,  avec  poss ib i l i t6  
de m a i n t i e n  de  celles-ci.  

Chez les i nve r t6b r6s ,  p lu s i eu r s  t e n t a t i v e s  de  cu l t u r e s  
de d i f f6 ren t s  t i s sus  o n t  6t6 fa i t es  soi l  p o u r  l ' 6 tude  
phys io log ique ,  s o i t e n  v u e  de t r a v a u x  de  pa tho log ie  
cel lulai re .  D a n s  q u e l q u e s  cas  o n  a not6 ,  ~ p a r t i r  d ' u n  
e x p l a n t ,  l ' 6 m i g r a t i o n  de f i b rob l a s t e s  ou de l '6p i th61ium;  
ces d 6 v e l o p p e m e n t s  6 t a l e n t  t o u j o u r s  r6du i t s  I e t  ce n ' e s t  
que  r a r e m e n t  que  l ' on  a obse rv6  des  m i to se s  ou des 
d iv i s ions  ami to t i ques* .  Mais  les r e p i q u a g e s  successifs  
des  c u l t u r e s  en  vole  de  m u l t i p l i c a t i o n  e t  la  f o r m a t i o n  de 
souches  cel lula i res ,  c r i t~res  a c tue l s  des  c u l t u r e s  de t issus ,  
n ' o n t  pas  6t~ r~alis6s. 

Nos exp6r i ences  o n t  por t6  p a r a l l ~ l e m e n t  su r  deux  
16pidopt~res :  Bombyx mori L., e t  Galleria mellonella L., 
su r  u n  o r t h o p t ~ r e  Blabera /usca et  su r  les mo l lu sques :  
Helix  aspersa MULLER et  H. pomatia L. N o u s  r ~ s u m o n s  
ici ce qu i  c o n c e r n e  la c u l t u r e  des  l ign~es r e l a t i v e s  
B. mori et  H. aspersa les p lus  a n c i e n n e m e n t  m a i n t e n u e s .  

L ' e n c e i n t e  de  c u l t u r e  a 6t6 chois ie  de  tel le man i~ re  
q u ' o n  associe  les p roc6d6s  de  m u l t i p l i c a t i o n  m o d e r n e s  
su r  g r a n d e  su r face  avee  c h a n g e m e n t  de  mi l i eu  e t  les 
r e p i q u a g e s  a sep t iques .  N o u s  a v o n s  a b a n d o n n 6  les 
t e c h n i q u e s  e n  g o u t t e  p e n d a n t e ,  su r  l a m e  d 6 t a c h 6 e  et  
sur  a n n e a u x ,  a ins i  que  les proc6d6s  sep t iques ,  p r a t i q u e -  
m e n t  les seuls  5~ 6tre  e m p l o y 6 s  j u s q u ' a l o r s  p o u r  les 
insec tes  ou p o u r  les mol lusques .  Ires c u l t u r e s  o n t  ~t6 
r6alis6es en  t u b e s  r o u l a n t s ,  en  t u b e s  p l a t s  avec  l ame  
in t6 r i eu re  en  bo i t e s  de Kol le  e t  de R o u x  e t  d a n s  des 
f lacons  p e r m e t t a n t  le contr61e an  mic roscope ,  ~ l ' im-  
m e r s i o n  sans  i n t e r r u p t i o n  de  la c u l t u r e  a. 

Les  t i s sus  de  B. mori o n t  ~t6 cu l t iv~s  d a n s  u n  mil ieu 
c o n t e n a n t  p o u r  1000 c m  3 d ' e a u  bi -dis t i l l6e ,  les 616- 
m e n t s  m i n 6 r a u x  s u i v a n t s :  KCI:  3,0 g; CaCl , :  0,5 g; 
NaHzPO~:  1,0 g;  Mg S O 4 7 H 2 0 : 3 , 5  g; M g C 1 , 6 H 2 0 : 3 , 0  g; 
COaNaH j u s q u ' k  pI-I 6,4. Les  g luc ides  6 t a l e n t  repr~-  
sent~s  p a r  le g lucose  h r a i son  de 1 g °/°° e t  la source  
d ' a c i d e s  a m i n 6 s  p a r  l ' h y d r o l y s a t  de cas6ine  (V i t rum)  
a y a n t  m o n t r 6  p r 6 a l a b l e m e n t  une  c e r t a i n e  p o l y v a l e n c e  
p o u r  les t i s sus  de ve r t6br6s .  Ce p r o d u i t  (0,5 g) a 6t6 
compl6 t6  de g l u t a m i n e  (0,1 °/°~). Les  f a c t e u r s  de 
c ro i s sance  6 r a n t  peu  c o n n u s  chez  les insectes ,  u n  e x t r a i t  
de  l evu re  ( o b t e n u  p a r  e f fe t  de  NaC1) h r a i son  de  2 c m  3 
°/°°, avec  cho l ine  /~ 0,002 °/°° a 6t6 a jou t6 .  E n  p lus  de 
200000  U. I .  °/°° de  p6nic i l l ine  e t  de  50 m g  °/°° de 
s t r e p t o m y c i n e  le mi l ieu  e s t  a d d i t i o n n 6  d ' h 6 m o l y m p h e  
de  B. mori (10%)  chauf f6e  h 60°C p e n d a n t  5 m i n  p o u r  
61iminer l ' e f fe t  de la t, y ro s ina se  4. 

A p a r t i r  des e x p l a n t s  de g o n a d e s  femel tes  de l a rves  
la  fin du  5e ~ge, l ' 6 m i g r a t i o n  des cel lules  t y p e  , f ib ro-  
blastes,~ s ' i n t ens i f i e  ~ 30°C, apr~s  48 h, avec  f o r m a t i o n  
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