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The Action of Tryptamine  and 5-Hydroxy-  
tryptamine on Muscles of Sea Anemones  

N e u r o m u s c u l a r  t r a n s m i s s i o n  in  sea  a n e m o n e s  ha s  b e e n  
i n v e s t i g a t e d  so fa r  o n l y  b y  s t u d y i n g  t h e  a c t i o n  of ions,  
d r u g s  a n d  e x t r a c t s  on  t h e  q u i c k  c los ing  r e s p o n s e  of t h e  
whole  an ima l s ,  Calliactis parasitica a n d  Metr id ium 
senileL I t  is n o w  possible ,  u s ing  i so l a t ed  p r e p a r a t i o n s * ,  
to  c o n d u c t  e x p e r i m e n t s  s e p a r a t e l y  o n  ' q u i c k '  a n d  ' s low'  
muscles .  P r e p a r a t i o n s  c o n t a i n i n g  ' s low'  musc les ,  e.g., 
c i r cu l a r  musc les  of t h e  c o l u m n ,  a re  c o n t i n u o u s l y  a c t i v e ;  
t h e y  r e spond  to  e lec t r ica l  s t i m u l i  b y  s m o o t h  c o n t r a c -  
t i o n s  w i t h  long l a t e n t  pe r iods  of 0.5 to  2 ra in  '~. P r e p a r a -  
t i ons  c o n t a i n i n g  "quick '  muscles ,  e.g. s p h i n c t e r s  of 
CaUiactis or Metr id ium,  show l i t t l e  s p o n t a n e o u s  a c t i v i t y ;  
to  e lec t r ica l  s t imu l i  t h e y  give  t h e  f a c i l i t a t e d  r e sponse  
de sc r ibed  b y  PANTIN 4 in which ,  a f t e r  a n  ine f fec t ive  f i r s t  
s t i m u l u s ,  qu i ck  s t ep - l ike  m o v e m e n t s  occur,  w i t h  l a t e n t  
pe r iods  of a b o u t  0.10 s, on  t h e  second  a n d  s u b s e q u e n t  
s t i m u l i  in  t he  f r e q u e n c y  r a n g e  0.2 to  3.0 s (17°C), t h e  
h e i g h t  of t h e  s t eps  d e p e n d i n g  on  t h e  f r e q u e n c y  of s t i m u -  
l a t ion .  ' Q u i c k '  p r e p a r a t i o n s  a lso g ive  t y p i c a l  s low 
r e s p o n s e s  to  s t i m u l i  a t  lower  f r equenc ies  2, a f ac t  t h a t  
a d d s  i n t e r e s t  to  t h e  p r o b l e m  of n e u r o m u s c u l a r  t r a n s -  
miss ion  in t h i s  case.  
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I n  a p r e l i m i n a r y  s u r v e y  of t h e  effects  of t r e a t m e n t s  on 
p r e p a r a t i o n s  f rom Calliactis a n d  Metr id ium,  t h e  indol- 
a l k y l a m i n e s ,  t r y p t a m i n e  a n d  5 - h y d r o x y t r y p t a m i n e  
(5-HT) ,  g a v e  i n t e r e s t i n g  resul ts .  T h e s e  a re  reported 
here  b r i e f ly  in v iew of t h e  c u r r e n t  i n t e r e s t  in  t h i s  class 
of s u b s t a n c e s ,  a n d  espec ia l ly  in  5 - H T  b e c a u s e  of its 
power fu l  n e u r o m u s c u l a r  ac t ion ,  i t s  w i d e s p r e a d  occur- 
r ence  a n d  i ts  poss ib le  n e n r o h u m o u r a l  f u n c t i o n  in some 
i n v e r t e b r a t e s  (ERsPa~I~R 5, WELSH6). 

U n l i k e  s m o o t h  musc le  f rom m a m m a l i a n  u te rus ,  in- 
t e s t i n e  or  a r t e r i es ,  whe re  5 - H T  is 100 to  t000  times 
m o r e  a c t i v e  t h a n  t r y p t a m i n e  ~, a n e m o n e  p repa ra t ions  
are  more  s e n s i t i v e  to  t r y p t a m i n e  t h a n  to  5-HT.  Un- 
t r e a t e d  re laxed" p r e p a r a t i o n s  of Metr id ium column 
( 's low')  u n d e r g o  gen t l e  r h y t h m i c a l  c h a n g e s  of length 
e v e r y  10-15 m i n ;  t r y p t a m i n e  (1 × 10 -4 ) causes  this 
p r e p a r a t i o n  to s h o r t e n ,  u s u a l l y  b y  s tages ,  u n t i l  i t  is al- 
m o s t  c o m p l e t e l y  c o n t r a c t e d  (Fig. 1). U n t r e a t e d  prepara- 
t ions  of Calliactis s p h i n c t e r  ( ' qu ick ' )  show a l m o s t  no 
s p o n t a n e o u s  a c t i v i t y  a n d  do n o t  r e s p o n d  to  single 
s t i m u l i ;  a f t e r  t r y p t a m i n e  (1 × 10 -~) t h e  p repara t ion  
b e c o m e s  v e r y  ac t ive ,  g iv ing  q u i c k  c o n t r a c t i o n s  eve ry  few 
m i n u t e s  (Fig. 2) a n d  in a b o u t  ha l f  t h e  e x p e r i m e n t s  re- 
s p o n d i n g  c o n s i s t e n t l y  to  s ingle  s t i m u l i  (Fig. 2). Both 
t h e s e  ef fec ts  cou ld  b e  d u e  to  a f a c i l i t a t i n g  a c t i o n  b y  the 
d r u g  w h i c h  w o u l d  a l low s ingle  i m p u l s e s  of e lectr ical  or 
n a t u r a l  o r ig in  t o  cause  responses .  H o w e v e r ,  o t h e r  ex- 
p l a n a t i o n s  b a s e d  o n  t h e  pos s ib i l i t y  of s u p e r n u m e r a r y  or 
a d v e n t i t i o u s  i m p u l s e s  c a n n o t  be  exc luded .  Unlike 
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Fig. I. --Metridium circular muscle preparation treated with tryptamine hydrochloride (1 × 10 -4)/or  31 rain. Arrows indicate beginning 
and end of treatment. Time signal 10 min. 
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Fig. 2 . - -  Records of C a l l i a c t i s  sphincter  preparat ion of 15 rain durat ion (a) before t rea tment  and (b) from 10-25 min  after in troduct ion  
of tryptamine  hydrochlor ide  (1 × 10-4). Single s t imul i  g iven at signals m a r k e d  ' 1 '  in control  and  t rea tment ;  2 and 5 s t imul i  (fre- 

q u e n c y  1-2 s) given at signals marked '2' and '5' in control.  

tryptamine,  5 - H T  (serotonin creat inine  phosphate  
[Rochej 1 × 10 4) has no direct effects  on Me tr id ium 
circular musc le  and rarely causes quick  contract ions  of 
the sphincter preparations.  

Lower doses of both t r y p t a m i n e  and 5 -HT enhance 
the quick and s low responses  in preparat ions  of Calliactis 
sphincter and shorten the  latent  period of the s low 

some f u n d a m e n t a l  part of  the m e c h a n i s m  of the  re- 
sponse and not  through superf ic ial  sensory effects.  

The full  interpretat ion  of these  results m u s t  a w a i t  
the ou tcome  of further tests  w i t h  other substances .  
Acety lchol ine  (and its associates) ,  h i s tamine ,  nor- 
adrenaline and m a n y  other substances  are qui te  ineffec-  
t ive,  but  tyramine ,  Ca ++ and poss ib ly  adrenal ine  h a v e  

response (Fig. 3). This  suggests  that  t r y p t a m i n e  acts on l imited  effects  on some  preparat ions  which  m a y  prove  
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Fig. 3 . - -  Quick  response of CaUiactis sphincter  preparat ion to 2 st imuli  at f requency  of 1 per s (left side) a n d  s low response of same 
preparation to 5 s t imul i  at frequency  of i per 9 s (right side) (a) before treatment  and (b) 100 a n d  173 rain after the introduct ion  of trypta-  

mine  hydrochloride (I × 10-5). 
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to  h a v e  a n  i m p o r t a n t  b e a r i n g  on  t h e  p r o b l e m .  H o w -  
ever ,  no  s u b s t a n c e  t e s t e d  so fa r  m a t c h e s  t he  m a n y -  
s ided  a c t i o n  of t r y p t a m i n e  de sc r ibed  above .  

D. M. R o s s  

Die  M e n g e  t ier  R i b o n u k l e i n s X u r e  w u r d e  au f  e in  E i  um- 
g e r e c h n e t .  Gle ichze i t ig  m i t  d e r  B e s t i m m u n g  d e r  Ribo- 
nukle ins~iure  w u r d e  die  E n t w i c k l u n g  m a k r o -  u n d  mikr0- 

Department  o/ Zoology, Universi ty  College, London, 
J a n u a r y  22, 1957. 

Zusammen/assung  

Es  wird  f iber p h a r m a k o l o g i s c h e  V e r s u c h e  m i t  T r y p t a -  
ra in  a n  den  S p h i n c t e r m u s k e l n  u n d  d e n  r i n g f 6 r m i g e n  
M u s k e l n  de r  S e e a n e m o n e n  Calliactis parasitica u n d  Me- 
tr id ium senile b e r i c h t e t .  

Der Einfluss der Befruchtung 
mit Spermagemisch auf die Ribonukleinsiiure 

wiihrend der embryonalen Entwicklung 
der Regenbogenforelle 

E i n e  w ich t i ge  F r a g e  de r  c h e m i s c h e n  E m b r y o t o g i e  is t  
die K l a r l e g u n g  des  Z u s a m m e n h a n g e s  zwi schen  den  
N u k l e i n s ~ u r e n  u n d  de r  V i t a l i t i i t  des  E m b r y o s .  BRACHET~ 
zeigte,  dass  das  A b s t e r b e n  dcr  L e t a l h y b r i d e n  wg.hrend 
de r  G a s t r u l a t i o n  yon  e iner  g e s t 6 r t e n  N u k l e i n s / i u r e s y n -  
t he se  beg le i t e t  ist. Diese k o n n t e  a u c h  v o n  a n d e r e n  
F o r s c h e r n  (CHEN 2, GREGG u n d  LOVTRUIP a) n a c h g e w i e s e n  
we rden .  F i i r  d ie  V o r a u s s e t z u n g ,  dass  zwi schen  d e n  
Nukle ins~ iuren  u n d  de r  V i t a l i t g t  des  E m b r y o s  e in  Zu-  
s a m m e n h a n g  b e s t e h t ,  s p r e c h e n  a u c h  die B e f u n d e  yon  
TRIFONOVA 4. A u c h  u n s e r e  f r i ihe ren  V e r s u c h e  a n  Fore l l en-  
e iern  zeigen e inen  w a h r s c h e i n l i e h e n  Z u s a m m e n h a n g  zwi- 
s c h e n  de r  R e s i s t e n z  des  E m b r y o s  gegen  u n g i i n s t i g e  E in -  
flfisse de r  U m w e l t  u n d  de r  Menge  de r  N u k l e i n s g u r e n  
im E m b r y o  (CHUR~" u n d  PANEKS). 

A n  diese V e r s u c h e  a n k n f i p f e n d  v e r f o l g t e n  wi r  die 
t~g l i chen  V e r X n d e r u n g e n  de r  R i b o n u k l e i n s i i u r e  wXhrend  
de r  e m b r y o n a t e n  E n t w i c k l u n g  de r  R e g e n b o g e n f o r e l l e  
e ine r se i t s  u n d  den  E in f lu s s  de r  B e f r u e h t u n g  m i t  S p e r m a -  
gemi sch  au f  die R ibonuk le ins~ iu re  ande r se i t s .  Die  Be-  
f r u c h t u n g  de r  Fore l l ene ie r  w u r d e  k t i n s t l i c h  d u r c h g e -  
f i ihr t .  I n s g e s a m t  w u r d e n  1500 E ie r  b e n u t z t .  Die  E i e r  
w u r d e n  in zwei G r u p p e n  y o n  je 750 ge te i l t .  Die  e ine  
G r u p p e  (1) wurde  m i t  1 ml  S p e r m a ,  die zwei te  G r u p p e  
( lI)  m i t  i ml  S p e r m a g e m i s c h  b e f r u c h t e t .  Das  S p e r m a -  
gemisch  w u r d e  aus  zwei gleich g rossen  S p e r m a m e n g e n  
herges te l l t .  Die B e f r u c h t u n g  w u r d e  i m m e r  n u r  m i t  g u t  
beweg l i chen  S p e r m i e n  d u r c h g e f f i h r t .  Diese  w u r d e n  
m i k r o s k o p i s c h  k o n t r o l l i e r t .  N a c h  de r  B e f r u c h t u n g  wur -  
d e n  die E ie r  in  B r u t a p p a r a t e n  m i t  V~ 'asser le i tungswasser  
bis  z u m  Aussch l i i p fen  a u f b e w a h r t .  W ~ h r e n d  de r  E n t -  
w i c k l u n g  de r  E ie r  s c h w a n k t e  die *~Vasser temperatur  u m  
~1,5°c ( l  l°C). 

Die R i b o n u k l e i n s / i u r e  w u r d e  t / igl ich im Z e i t i n t e r v a l l  
yon  24 h n a c h  de r  M e t h o d e  v o n  DAVIDSON et al. ~ be-  
s t i m m t .  Zu r  B e s t i m m u n g  d i e n t e n  n u r  Eier ,  we lche  in 
de r  H o f e r s c h e n  L 6 s u n g  (Dr:MOLL u n d  MAIER ~) au fbe -  
w a h r t  w u r d e n .  J e d e  I 3 e s t i m m u n g  w u r d e  a n  5 E i e r n  
d u r c h g e f t i h r t  u n d  f i in fmal  wiederho l t .  
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Schnitt durch den Embryo der Regenbogenforelle am 10. Tage der 
Entwicklnng. Abbildung a Gruppe I. Zwei Metaphasen. Gut mts- 
gebildete Spindel. Abbildung b. Gruppe II. Anaphasenbrficke und 
AbspaItung der Chromosomen in der Metaphase. F~irburlg: H~ima- 

toxylin/Eosin. 


