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The  p o t e n t i a l  s ignif icance of such  s imi lar i t ies  of 
molecu la r  s t r u c t u r e  lies in  t h e  fac t  t h a t  LSD for ex amp l e  
is a p o t e n t  p s y c h o t o m i m e t i c  d rug  14, p h e n o t h i a z i n e s  are 
in  genera l  a n t i p s y c h o t i c  n and  dopamine ,  as a p r o b a b l e  
c en t r a l  n e u r o t r a n s m i t t e r ,  is be ing  inc reas ing ly  imp l i ca t ed  
in n o r m a l  a n d  a b n o r m a l  b e h a v i o u r  p a t t e r n s  p a r t l y  s ince 
neuro lep t i c  p o t e n c y  can  be  cor re la ted  w i t h  d o p a m i n e  
a n t a g o n i s t  p o t e n c y  0,10,16-18. I f  i t  is possible  to  i den t i fy  a 
c o m m o n  si te  of ac t ion  a t  t h e  molecu la r  level  we m a y  be 
nea re r  to  i den t i fy ing  the  p r i m a r y  cause  of psycho t i c  
disorders .  

The  poss ible  ex i s tence  of a c o m m o n  recep to r  s i te  for 
dopamine ,  e rgot  a lka lo ids  and  p h e n o t h i a z i n e s  m a y  
exp la in  some of t h e  pha rmaco log i ca l  i n t e r a c t i o n s  men-  
t ioned  above ,  and  would  seem to exp la in  some s t ruc tu re -  
a c t i v i t y  re la t ionsh ips .  To t e s t  t h e  v a l i d i t y  of these  ideas 
i t  would  be  i n t e r e s t i ng  to t e s t  a p h e n o t h i a z i n e  such  as 
t h a t  in  F igure  3A w i t h  a side cha in  c a r b o n y l  grouping,  or 
t h a t  in  F igure  3B w i t h  a comple t e  ' r ing  D e q u i v a l e n t '  
for a n t i p s y c h o t i c  and  L S D - a n t a g o n i s t i c  proper t ies .  W h a t  
would be  t he  effects of lysergic acid amide  w i t h  a p ipera-  
z i n y l e t h a n o l  side cha in  as in f l uphenaz ine  ? 

Rdsumd. On a c o n s t r u i t  des mod&les mol6cula i res  de 
p lus ieurs  p h 6 n o t h i a z i n e s  et  du  LSD,  et  observ6  que la 
s t r u c t u r e  des p h 6 n o t h i a z i n e s  p e u t  se superposer  ~ celle 
du  LSD.  Cet te  o b s e r v a t i o n  exp l ique  peu t -8 t re  p o u r q u o i  
les p h 6 n o t h i a z i n e s  m a n i f e s t e n t  u n  a n t a g o n i s m e  envers  
les a lkaloides  d 'e rgot .  L a  s imi lar i t6  de ces s t ruc tu re s  es t  
la  p lus  exac te  pou r  les p h 6 n o t h i a z i n e s  qui  c o m b a t t e n t  le 
p lus  e f f i cacement  les psychoses .  
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P R O  L A B O R A T O R I O  

A Simplified Method of Nerve Organ Culture 

The  doub le  coversl ip  a s sembly  t e c h n i q u e  i n t r o d u c e d  b y  
M A x I ~ o w  1 is one of the  mos t  f r e q u e n t l y  used m e t h o d s  for 
ne rve  o rgan  cul ture .  I t  p rov ides  a good s y s t e m  for v i sua l  
obse rva t ion ,  us ing  b r i g h t  field and  is also more  economica l  
in  t e r m s  of feeding so lu t ion  r e q u i r e m e n t  t h a n  t he  o the r  

o rgan  cu l tu re  me thods ,  e.g., t h e  f ly ing covers l ip  t echn i -  
que ~, t h e  f lask m e t h o d  3, etc. However ,  i t  also has  con-  
s iderable  d i sadvan tages .  The  concave  well, ac t ing  as a n  
op t ica l  sys tem,  in ter feres  w i t h  t h e  use of phase  con t ras t .  
The  n u t r i e n t  m e d i u m  c a n n o t  be r ap i d l y  changed  a n d  

Fig. 1. Square coverslip with nerve tissue on its surface in the Falcon 
Plastic Petri Dish. The grooves are well seen along the side of the 
coverslip. 

Fig. 2. Neuron and gila cells from newborn rat motor cortex, 10 days 
after explantation. Phase contrast. • 500. 
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finally,  i t  t akes  a cons iderable  t i m e  to feed the  i nd iv idua l  
cu l tu res  ( app rox ima te ly  21/2-3 m i n  pe r  cu l ture  for a 
skil led person  to r emove  t he  cu l tu res  f rom the  double  
coversl ip  assembly,  to  place i t  on  a new square  coversl ip,  
to  feed it, to  place i t  a n d  seal i t  in a newct lamber) .  F u r t h e r -  
more, t he  l e n g t h y  p r e p a r a t i o n  of t he  glassware  an d  t h e  
inev i t ab le  b reakage  of a ce r t a in  pe rcen tage  of t he  not -  in- 
expens ive  glass c h a m b e r s  renders  th i s  m e t h o d  r a t h e r  costly.  

Some of t he  d i s a d v a n t a g e s  men t ioned ,  p a r t i c u l a r l y  t h e  
poor  opt ica l  qua l i t y  for phase  c o n t r a s t  work  a n d  t h e  
di f f icul ty  w i t h  t he  r ap id  change  of feeding med ium,  can  
be  e l imina ted  b y  t h e  use of the  R o s e  m u l t i p u r p o s e  
c h a m b e r  4. The  R o s x  chamber ,  however ,  is r e l a t ive ly  
expens ive  a n d  i ts  use is u n s u i t a b l e  for a l a b o r a t o r y  where  
a g rea t  n u m b e r  of cu l tu res  are car r ied  a t  once. 

A simple,  i nexpens ive  m e t h o d  of ne rve  o rgan  cu l tu re  
was deve loped  in th i s  l abora to ry ,  essent ia l ly  s u b s t i t u t i n g  
t he  MAxIMow c h a m b e r  w i t h  a po lys ty rene  p las t ic  pe t r i  
d ish  f i t t ed  w i t h  a t i g h t  l id (Falcon p las t ic  pe t r i  d i sh  No. 
1006, 5 0 X 1 2  r am;  Fa l con  Plast ics ,  Div is ion  of B - D  
Labora to r ies ,  Inc. ,  Los Angeles,  Cal i fornia  90045). 

Method. The  col lagen-coated  r o u n d  or square  No. 1 
glass covers l ip  w i t h  t he  t i ssue  oil i ts  surface, i n s t ead  of 
be ing  m o u n t e d  in to  a double  covers l ip  5, is p laced  ill a 
No. 1006 Fa lcon  p las t ic  pe t r i  dish.  A shal low groove is 
m a d e  a long ti le edge of t he  coversl ip,  b y  t o u c h i n g  t h e  
b o t t o m  of t he  p las t ic  d ish  w i t h  t he  w a r m e d  p rong  of a 
f la t  forceps. This  p r e v e n t s  d i s p l a c e m e n t  of t he  covers l ip  
and  also t he  p o t e n t i a l  d r a inage  of t he  feeding m e d i u m  
f rom i ts  surface. 0.05-0.10 ml  feeding so lu t ion  is p laced  
on  t he  coversl ip  a n d  t he  d ish  is closed b y  press ing  t h e  
t i g h t  l id to  the  b o t t o m  p a r t  (Figure 1). The  pe t r i  d i sh  is 
k e p t  in an  i n c u b a t o r  (in an  a t m o s p h e r e  of 95~o ai r  an d  
5% CO~, w i t h  98% re la t ive  h u m i d i t y )  a t  a t e m p e r a t u r e  
of 34-36~ The  cu l tures  are fed twice  a week. The  lid is 
pr ied  open,  t he  feeding so lu t ion  is r e m o v e d  b y  gent le  

suc t ion  a f te r  the  cu l tu re  is s l igh t ly  t i l t ed  to  one side to  
p r o m o t e  col lect ion of t h e  f luid a n d  is rep laced  b y  0.05-  
0.10 ml  new feeding solut ion.  T h e  coversl ip,  w i t h  the  
cu l tu re  m o u n t e d  on it, is neve r  r e m o v e d  f rom the  assem- 
bly, no r  is t h e  p las t ic  dish ever  changed.  

W i t h  th i s  m e t h o d  a 6 0 - 7 0 %  reduc t i on  in feeding t i m e  
can  be  achieved.  E v a p o r a t i o n  of t h e  feeding so lu t ion  
t h r o u g h  the  t i g h t  f i t t i ng  lid is v e r y  slow even  in a r e l a t ive ly  
l o w - h u m i d i t y  e n v i r o n m e n t .  W e  exper ienced  no d i f f icu l ty  
when  th i s  sys t em was used on  a l ong - t e rm  bas is  for t ime-  
lapse c i n e m a t o g r a p h y  in an  e n v i r o n m e n t  of 40 % h u m i d i t y ,  
p rov ided  t h e  cu l tu re  was fed daily.  

Fo r  microscopic  o b s e rv a t i o n  a long work ing  d i s t ance  
ob jec t ive  is used (Zeiss P l a n a c h r o m a t  40-0.60, work ing  
d i s t ance  1.5 ram),  p laced  in a cor rec t ion  m o u n t  to  com- 
pensa t e  for the  r e l a t ive  th i ckness  of t h e  plast ic .  

The  cu l tu re  can  be  v iewed  e i the r  in  an  i nve r t ed  micro-  
scope or in  an  o r d i n a r y  microscope b y  ' f l ipp ing '  i t  in an  
ups ide -down pos i t ion  l ike t h e  MAXlMOW double  covers l ip  
sys tem.  

The  morpholog ica l  a p p e a r a n c e  of t h e  t issue, i ts  m a t u r a -  
t ion,  mye l in  f o r m a t i o n  is iden t i ca l  to  the  one observed  ill 
a ne rve  o rgan  cu l tu re  g rown in t h e  MAXlMOW double-  
covers l ip  a s sembly  (Figures 2 a n d  3). P r e p a r a t i o n  of t he  
col lagen-coated  coversl ips  for th i s  sys t em is a modi f i ca t ion  
of t h e  m e t h o d  descr ibed b y  BO~STEIX 6. T e n d o n s  (wet 
we igh t  in  t h e  r ange  of 0.30 g) f rom the  ta i l  of a 3 - 4 - m o n t h -  
old r a t  are p laced  o v e r n i g h t  in  300 ml  0.1% steri le acet ic  
acid so lu t ion  a t  r oom t e m p e r a t u r e .  The  non-d i s so lved  
p a r t  se t t les  on t h e  b o t t o m  of t h e  f lask a n d  the  s u p e r n a t a n t  
is used w i t h o u t  p r io r  c en t r i f uga t i on  or dialysis.  A m m o n i a  
f rom t h e  co l lagen-coated  coversl ips,  a f te r  be ing  exposed 
to a m m o n i a  fumes,  is r e m o v e d  b y  v a c u u m  suc t ion  - as 
descr ibed b y  OKUN 7. Fol lowing  this ,  t h e  covers l ips  are 
s tored  a t  4~ in a so lu t ion  of 60% horse  serum, 40% 
Med ium 199 (Grand  I s l and  Biological  Co., G r a n d  Is land,  
N.Y. 14072) a n d  600 m g  glucose/100 ml.  

Collagen p r e p a r e d  f rom commerc ia l ly  avai lable ,  acid 
soluble col lagen p roved  to be  less sa t i s fac to ry  in th i s  
sys t em t h a n  t h e  one p r e p a r e d  in t h e  l a b o r a t o r y  f rom r a t  
t a i l  t e n d o n s  an d  could be used on ly  in r e l a t ive ly  shor t -  
t e r m  exper imen t s .  

The  sys t em descr ibed cons ide rab ly  reduces  the  t i m e  
needed  to feed t h e  i n d i v i d u a l  cul tures ,  i t  p rov ides  for t he  
re la t ive ly  rap id  change  of t h e  feeding med ium,  i t  is su i t ab le  
for b r i g h t  field an d  phase  c o n t r a s t  microscopic  observa-  
t ion,  for c i n e m a t o g r a p h i c  s tud ies  an d  is inexpensive .  

Rdsumd. U n e  m 6 t h o d e  simplif i~e de cu l tu re  d ' o rgane  
n e r v e u x  est  d6cri te.  El le  r6du i t  le t e m p s  consacr6 5~ la 
n o u r r i t u r e  et  p e r m e t  u n  c h a n g e m e n t  r ap ide  du  mi l ieu  
nut r i t i f .  El le  conv ien t  au x  6tudes  microscopique  (m. 
con t r a s t e  de phase)  et  elle est  r e l a t i v e m e n t  peu  cofiteuse. 
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Fig. 3. Spinal ganglion cells from 14-day-old rat fetus, 30 days after 
explantatiom Phase contrast. • 500. 
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