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Use  of the Iso lated Heart  of a Freshwater  Musse l  

(Anodonta cygnea L. )  for Bio log ica l  E s t i m a t i o n  

of 5 - h y d r o x y t r y p t a m i n e  

I t  h a s  b e e n  s h o w n  t h a t  5 - h y d r o x y t r y p t a m i n e  (sero- 
t on in )  2 ha s  a s t r o n g  s t i m u l a t o r y  in f luence  on  t h e  h e a r t  
of m a n y  mol lusc  species  (ERSPAMER a n d  GHIRETTI s, 
WELSH4). T h e  i so l a t ed  h e a r t  of c e r t a i n  m a r i n e  fo rms  
(Venus mercenaria, Buccinum) h a s  b e e n  m a d e  use  of for  
b i o a s s a y  of t h i s  s u b s t a n c e  (TWAROG a n d  PAGE 5,WELSH 6). 

I n  o rde r  t o  f ind  o u t  w h e t h e r  t h e  h e a r t  of t h e  c o m m o n  
f r e s h w a t e r  musse l ,  Anodonta cygnea, cou ld  be  of v a l u e  
as a t e s t  o r g a n  for  i d e n t i f i c a t i o n  a n d  e s t i m a t i o n  of 
5 - h y d r o x y t r y p t a m i n e  a n d  s imi l a r  s u b s t a n c e s ,  t h e  reac-  
t i o n  of t h e  Anodonta h e a r t  to  5 - h y d r o x y t r y p t a m i n e  a n d  
s o m e  o t h e r  s u b s t a n c e s  h a s  b e e n  Studied .  T h e  exper i -  
m e n t s  were  p e r f o r m e d  on i so l a t ed  v e n t r i c l e s  c o n t a i n i n g  
a s h o r t  p iece  of i n t e s t i n e .  T h e y  were  s u s p e n d e d  in a b a t h  
(vo lume  10 ml)  w h i c h  was  a e r a t e d .  I n  a c c o r d a n c e  w i t h  
PILGRIM 7, a m i x t u r e  of d i s t i l l ed  w a t e r  a n d  sea  w a t e r  
( sa l in i ty  30% 0) in  t h e  p r o p o r t i o n s  9 6 : 4  was  used  as t h e  
e n v i r o n m e n t a l  f lu id  s. T h e  A n o d o n t a  v e n t r i c l e  p r e p a r a -  
t ions ,  e i t h e r  i m m e d i a t e l y  or  a f t e r  a n  in i t i a l  s t a n d s t i l l  of 
v a r y i n g  d u r a t i o n ,  b e g a n  to  b e a t  w i t h  a s low e v e n  r h y t h m .  
G e n e r a l l y  t h e  i so l a t ed  v e n t r i c l e s  wou ld  c o n t i n u e  b e a t -  
ing  for  m o r e  t h a n  48 h. 

I t  was  o b s e r v e d  t h a t  5 - h y d r o x y t r y p t a m i n e ,  e v e n  in  
r a t h e r  low c o n c e n t r a t i o n s ,  causes  a m a r k e d  inc rease  in  
a m p l i t u d e  a n d  f r e q u e n c y  of i so l a t ed  Anodonta ven t r i c l e .  
T h e  t h r e s h o l d  c o n c e n t r a t i o n  s e e m e d  to  be a b o u t  10 -~ 
g m / m l .  T h e  i n o t r o p i c  r e s p o n s e  t o o k  p lace  i m m e d i a t e l y  
a f t e r  a d d i t i o n  of t h e  d r u g  a n d  cou ld  a l w a y s  be  r e p e a t e d  
w i t h  5 -8  ra in  i n t e r v a l s  a n d  c h a n g e  of s u s p e n s i o n  f luid.  
G r a d e d  r e sponses  were  o b t a i n e d  w i t h  c o n c e n t r a t i o n s  u p  
to  a b o u t  10 -~ g m / m l .  

P o s i t i v e  i n o t r o p i c  effects  were  also seen  a f t e r  di-  
h y d r o e r g o t a m i n e  (conc. 10-5), coca ine  (conc. 10-4), 
v a s o p r e s s i n  a n d  o x y t o c i n ,  b u t  t h e  a m p l i t u d e  inc rease  in 
t h e s e  cases was  s lower  a n d  less r e v e r s i b l e  t h a n  a f t e r  
5 - h y d r o x y t r y p t a m i n e .  

A d r e n a l i n e  a n d  n o r a d r e n a l i n e  in  h i g h  c o n c e n t r a t i o n s  
(10 -4 g m / m l )  h a v e  a s l i gh t ly  n e g a t i v e  i n o t r o p i c  effect ,  
b u t  w e a k e r  doses  s e e m e d  to  be  w i t h o u t  a n y  effect .  A f t e r  
t y r a m i n e ,  d o p a m i n e ,  s u b s t a n c e  P, h i s t a m i n e  or  a c e t y l -  
cho l ine  in v a r y i n g  c o n c e n t r a t i o n s ,  n o  d i s t i n c t  r e a c t i o n s  
were  seen.  H o w e v e r ,  TEN CATE a n d  ~EESINCK 9 h a v e  
o b s e r v e d  a n  i n h i b i t o r y  e f fec t  f r o m  a c e t y l c h o l i n e  in h i g h  
c o n c e n t r a t i o n .  

B e c a u s e  t h e  Anodonta v e n t r i c l e  is h i g h l y  s e n s i t i v e  to  
5 - h y d r o x y t r y p t a m i n e ,  b u t  r e l a t i v e l y  i n s e n s i t i v e  t o  a 
lo t  of o t h e r  p h y s i o l o g i c a l l y  a c t i v e  s u b s t a n c e s ,  t h i s  
p r e p a r a t i o n  o u g h t  to  b e  wel l  s u i t e d  for  t h e  b io logica l  
e s t i m a t i o n  of 5 - h y d r o x y t r y p t a m i n e .  
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A more  d e t a i l e d  a c c o u n t  of t h e  p r e s e n t  s tud ie s  will  be 
p u b l i s h e d  la te r .  

.R. FXNGE 

Department o/ Zoophysiology, University o/ Lund, 
September 25, 1954. 

Zusammen/assung 

Die  r h y t h m i s c h e n  K o n t r a k t i o n e n  des i so l i e r t en  Herz~ 
v e n t r i k e l s  yon  Anodonta w e r d e n  y o n  5 - H y d r o x y - T r y p t -  
a m i n  n i e d r i g e r  I ( o n z e n t r a t i o n  b e s c h l e u n i g t  u n d  ver-  
s t l i rk t .  A d r e n a l i n ,  N o r a d r e n a l i n ,  H i s t a m i n ,  Ace ty l -  
chol in ,  T y r a m i n  usw. w e s e n t l i c h  h 6 h e r e r  K o n z e n t r a -  
t i o n e n  h a b e n  k e i n e  ode r  n u r  ge r inge  W i r k u n g e n .  Das  
Anodonta-Herz-Priiparat s c h e i n t  d e s h a l b  ffir d e n  bio- 
l og i schen  N a c h w e i s  y o n  5 - H y d r o x y - T r y p t a m i n  (Sero- 
t o n i n ,  E n t e r a m i n )  gee igne t .  

P r o p a g a t i o n  of a Virus  of the E n c e p h a l o m y o c a r -  
dit is  Group in Rol ler  ~ u b e  Cultures  of M o u s e  

Tes t i cu lar  T i s s u e  

T h e  e n c e p h a l o m y o c a r d i t i s  g r o u p  of v i ruses  is c o m p o s e d  
of i m m u n o l o g i c a l l y  r e l a t e d  v i ruses  of C o l u m b i a - S K ,  
MM,  Mengo  e n c e p h a l o m y e l i t i s ,  a n d  e n c e p h a l o m y o c a r -  
d i t i s .  T h e s e  v i ruses  h a v e  b e e n  shown ,  f r o m  a n  ana ly s i s  of 
t h e i r  k n o w n  p h y s i c a l  a n d  b io logica l  p rope r t i e s ,  t o  be 
d i f f e r e n t  s t r a i n s  of a s ingle  v i ru s  1. The  r e c e n t  work  of 
VERLINDE et al. 2, sugges t s  t h e  pos s ib i l i t y  t h a t  a s igni-  
f i c a n t  r e l a t i o n s h i p  b e t w e e n  t h i s  g r o u p  of v i ruses  a n d  
p o l i o m y e l i t i s  m a y  occur  in  n a t u r e .  Th i s  r e p o r t d e a l s ' w i t h  
t h e  p r o p a g a t i o n  of M M  v i rus  in  ro l l e r  t u b e  c u l t u r e s  of 
m o u s e  t e s t i c u l a r  t i ssue.  
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T I M E  IN D A Y S  

Fig. 1.-Growth pattern of MM virus in roller tube cultures of mouse 
testicular tissuein lactalbumin hydrolysate medium. Inoculum LDs0 
of 0.03 inl of 10 -1"6, I.C. Mouse titrations of virus in fluids harvested 
from infected tissue cultures at 1 hour, 12 hours, 24 hours, 4 days, 

and 7 days. 
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