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R o l e  o f  A d e n o s i n e  i n  R e a c t i v e  H y p e r e m i a  o f  t h e  D o g  H e a r t  

T h e  c o n c e p t  t h a t  r e a c t i v e  h y p e r e m i a  in  h e a r t  m u s c l e  
is c a u s e d  b y  v a s o a c t i v e  m e t a b o l i t e s  ~-~ is s u p p o r t e d  b y  
t h e  o b s e r v a t i o n  t h a t  t h e  h e a r t  o f  t h e  d o g  r e l ea s e s  a d e n o -  
s ine  in t h e  c o u r s e  o f  r e a c t i v e  h y p e r e m i a  ~. T h e  p o s s i b i l i t y  
t h a t  t h i s  p h e n o m e n o n  is d u e  to  t h e  l i b e r a t i o n  of  a d e n o s i n e  
h a s  n o w  b e e n  e x a m i n e d  b y  t e s t i n g  t h e  e f f ec t  o f  3 d r u g s  
w h i c h  a re  k n o w n  to  p r o d u c e  c h a n g e s  in  c o r o n a r y  v a s o -  
d i l a t a t i o n  c a u s e d  b y  a d e n o s i n e .  B o t h  d i p y r i d a m o l e  ~ a n d  
l i do f l az ine  ~,v, m a r k e d l y  e n h a n c e  a d e n o s i n e - i n d u c e d  coro-  
n a r y  v a s o d i l a t a t i o n ,  w h e r e a s  a m i n o p h y l l i n e  ~ h a s  t h e  
o p p o s i t e  e f fec t .  I t  t h e r e f o r e  s e e m e d  r e a s o n a b l e  t o  see 
w h e t h e r  p r i o r  a d m i n i s t r a t i o n  of  t h e  f i r s t  2 d r u g s  w o u l d  

e n h a n c e  t h e  r e a c t i v e  h y p e r e m i a ,  wh i l e  a d m i n i s t r a t i o n  
of  a m i n o p h y l l i n e  w o u l d  r e d u c e  it .  

Th i s  s t u d y  i n v o l v e d  t h e  use  of  33 dogs .  T h e y  w e r e  
a n e s t h e t i z e d  w i t h  3 m g / k g  of  m o r p h i n e  s u l f a t e  s.c.  
f o l l o w ed  in  h b y  i .v.  s o d i u m  p e n t o b a r b i t a l ,  7.5 m g / k g ,  
a l l o b a r b i t a l  12.5 m g / k g ,  u r e t h a n e  150 m g / k g  a n d  m o n o -  
e t h y l u r e a  50 m g / k g .  V e n t i l a t i o n  w a s  m a i n t a i n e d  w i t h  a 
H a r v a r d  a n i m a l  r e s p i r a t o r  p u m p  u s i n g  r o o m  air .  T h e  
o p e n  c h e s t  a p p r o a c h  m a d e  i t  p o s s i b l e  to  e x p o s e  a n d  
s u s p e n d  t h e  h e a r t  in a p e r i c a r d i a l  c rad le .  A s h o r t  s e g m e n t  
of  t h e  a n t e r i o r  d e s c e n d i n g  b r a n c h  of t h e  l e f t  c o r o n a r y  
a r t e r y  w a s  d i s s e c t e d  f ree  a n d  a n o n - c a n n u l a t i n g  B i o t r o n e x  
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The effect of the drugs dipyridamole, lido- 
flazine and aminophylline on adenosine in- 
duced coronary vasodilatation and on myo- 
cardial reactive hyperemia. All reactive 
hyperemia responses followed 60 sec occlu- 
sions. It can be seen that while the 3 drugs 
influenced adenosine induced coronary vaso- 
dilatation, only dipyridamole modified reac- 
tive hyperemia. 
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f low t r a n s d u c e r  p l aced  a r o u n d  i t  for  m e a s u r e m e n t  of 
c o r o n a r y  b lood  flow. A 1 m m  d i a m e t e r  te f lon  c a t h e t e r  
was  i n t r o d u c e d  i n t o  a sma l l  b r a n c h  of t h e  a n t e r i o r  
descend ing  c o r o n a r y  a r t e r y  for  local  i n j e c t i o n  of drugs.  
A lef t  a t r i a l  c a t h e t e r  was  used  for  adenos ine  infus ions .  
I n  t h e  f i r s t  p a r t  of each  e x p e r i m e n t ,  i t  was  essent ia l  to  
show t h a t  d i p y r i d a m o l e  a n d  l idof laz ine  e n h a n c e d  adeno-  
s ine  i n d u c e d  c o r o n a r y  va s od i l a t a t i on ,  whi le  a m i n o p h y l l i n e  
h a d  t h e  oppos i t e  effect .  Th i s  was  usua l ly  accompl i shed  
us ing  t h e  fol lowing dosages :  d i p y r i d a m o l e  0.05 rag, l ido- 
f laz ine  0.4 m g  (bo th  infused  d i r ec t ly  i n to  t h e  c o r o n a r y  
c i rcu la t ion) ,  a m i n o p h y l l i n e  200 m g  i.v. a n d  1.0 m g  
adenos ine  in jec ted  in to  t he  lef t  a t r i u m .  R e a c t i v e  h y p e r -  
emia  was  p roduced  b y  t e m p o r a r y  60 sec occlus ions  of 
t he  a n t e r i o r  de scend ing  a r t e ry .  Fo l lowing  con t ro l  s tudies ,  
occlusions  were r e p e a t e d  a f t e r  i n t r a c o r o n a r y  a d m i n i s t r a -  
t ion  of e i t he r  d i p y r i d a m o l e  or l idoflazine.  A m i n o p h y l l i n e  
was g iven  i .v.  All  d rugs  were g iven  in t h e  s ame  dosage 
as for t he  adenos ine  e x p e r i m e n t s .  

The  resu l t s  of these  e x p e r i m e n t s  are  s u m m a r i z e d  in 
t he  Figure.  Fo l lowing  t h e  in fus ion  of d ipy r idamole ,  
e n h a n c e m e n t  of b o t h  r eac t ive  h y p e r e m i a  a n d  adenos ine  
induced  c o r o n a r y  v a s o d i l a t a t i o n  occur red  (p <~ 0.001). 
L idof laz ine  e n h a n c e d  t he  c o r o n a r y  response  to  in~used 
adenos ine  (p < 0.001) b u t  no  s ign i f i can t  c h a n g e  (p > 0.5) 
occur red  in t h e  r eac t i ve  h y p e r e m i a  response.  A l t h o u g h  
able  to  d i m i n i s h  adenos ine  i nduced  v a s o d i l a t a t i o n  
( p <  0.001), a m i n o p h y l l i n e  fa i led to  p roduce  a c h a n g e  
in m y o c a r d i a l  r e ac t i ve  h y p e r e m i a  (p ~> 0.3). 

The  m e c h a n i s m  b y  w h i c h  t he se  d rugs  in f luence  c o r o n a r y  
v a s o d i l a t a t i o n  p roduced  b y  adenos ine  is u n k n o w n ,  I t  
has  been  sugges ted  t h a t  d i p y r i d a m o l e  a n d  l idof laz ine  
p r e v e n t  t h e  u p t a k e  b y  t h e  m y o c a r d i u m  of in fused  
adenos ine  s and  t h a t  d i p y r i d a m o l e  i n h i b i t s  t he  d e g r a d a -  
t ion  of adenos ine  in m y o c a r d i a l  t i s sue  9. These  ac t ions  
m i g h t  exp l a in  t he  o b s e r v e d  effects  of t he se  t w o  drugs.  
Caffe ine  ha s  been  s h o w n  to  a n t a g o n i z e  t he  ca rd iac  ef fec t  

of adenos ine  x0, a p r o p e r t y  w h i c h  m a y  well  be  s h a r e d  b y  
a m i n o p h y l l i n e  a n d  o t h e r  x a n t h i n e s .  

T h e  p rov i s i ona l  conc lus ion  d r a w n  f rom these  exper i -  
m e n t s  is t h a t  m y o c a r d i a l  r e a c t i v e  h y p e r e m i a  in t h e  dog  
is n o t  solely m e d i a t e d  b y  adenos ine  11. 

Rdsumd. Le d i p y r i d a m o t ,  la  t idof laz ine  e t  l ' a m i n o p h y l -  
l ine  m o d i f i e n t  la  v a s o d i l a t a t i o n  p r o v o q u 6 e  p a r  l ' ad6no-  
sine. Le d i p y r i d a m o l  seut  a u g m e n t e  I ' h y p e r h 6 m i e  r6ac- 
t i onne l l e  e t  les r 6 su l t a t s  ne  c o n f i r m e n t  pa s  l ' hypo th~se  
que  l ' ad~nos ine  p e u t  ~tre u n  m 6 d i a t e u r  de  t ' h y p e r h 6 m i e  
r6ac t ionne l le .  
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H a l o f o r m s :  S w e e t  T a s t e  o r  S m e l l  ? 

H a l o f o r m s  are  i m p o r t a n t  c o m p o u n d s  in  e l uc i da t i ng  
t h e  in i t i a l  c h e m i s t r y  of swee t  t a s t e  a n d  ' smel l ' .  M a n y  
s u b j e c t i v e  r epo r t s  i n d i c a t e  t h a t  as  a class  t he se  com-  
p o u n d s  t a s t e  swee t  1,2, b u t  t h e y  also h a v e  been  r epo r t ed  
to  h a v e  a ' sweet '  odor.  Thus ,  t h e r e  m a y  be  some con-  
fus ion  as  to  w h e t h e r  h a l o f o r m s  t a s t e  sweet ,  smel l  swee t  
or  bo th .  I n  t h i s  sense  h a l o f o r m s  m a y  serve  as  a focal  
p o i n t  for  d i s t i n g u i s h i n g  t h e  in i t i a l  c h e m i s t r y  of g u s t a t o r y  
a n d  o l f ac to ry  responses .  

T h e  pu rpose  of t h i s  r e p o r t  is t o  s e p a r a t e  t h e  g u s t a t o r y  
a n d  o l fac to ry  r e sponses  to  h a l o f o r m s  in t h e  abs ence  of 
one  or  t h e  o t h e r  of t he se  s enso ry  modal i t i es .  To  do  this ,  
we h a v e  r eco rded  t h e  g u s t a t o r y  a n d  o l f ac to ry  responses  
to  h a t o f o r m s  of p a t i e n t s  w i t h  a b n o r m a l i t i e s  of t a s te ,  
smel l  or  b o t h  of t he se  sensory  modal i t i es .  These  p a t i e n t s  
h a v e  e i t he r  a n o s m i a  8, T y p e  I h y p o s m i a  4, Type  I I  
h y p o s m i a  w i t h  d y s o s m i a  a n d  dysgeusiaS,  ~ or aglyco-  
geusia  L 

The  sub jec t s  of t h i s  s t u d y  were 1 p a t i e n t  w i t h  a n o s m i a  
(i.e., a p a t i e n t  who  was  u n a b l e  to  d e t e c t  or recognize  
a n y  v a p o r  us ing  p r i m a r y  or  accessory  areas  of o l fact ion) ,  
5 p a t i e n t s  w i t h  T y p e  I h y p o s m i a  (i,e., p a t i e n t s  who  
were  u n a b l e  to  d e t e c t  or  recognize  v a p o r s  us ing  t h e i r  
p r i m a r y  o l fac to ry  a r ea  b u t  w h o  h a d  i n t a c t  accessory  

areas) ,  2 p a t i e n t s  w i t h  T y p e  I I  h y p o s m i a  w i t h  d y s o s m i a  
a n d  dysgeus i a  (i.e., p a t i e n t s  who  h a d  q u a n t i t a t i v e l y  
decreased  o l f ac to ry  a c u i t y  a t  t h e  p r i m a r y  o l f ac to ry  a rea  
w i t h  h y p o g e u s i a  a n d  a n  as soc ia ted  a b h o r e n c e  t o w a r d  
va r i ous  o d o r a n t s  a n d  t a s t a n t s )  a n d  1 p a t i e n t  w i t h  agly-  
cogeus ia  (i.e., a p a t i e n t  w h o  was  u n a b l e  to  recognize  
t h e  t a s t e  of  a n y  sweet  subs t ance ) .  

D e t e c t i o n  a n d  r ecogn i t i on  t h r e s h o l d s  were  d e t e r m i n e d  
for  r e p r e s e n t a t i v e s  of each  of four  t a s t e  qua l i t i e s  (NaC1 
for  salt ,  sucrose  for sweet ,  HC1 for  sour  a n d  u r e a  for  
b i t t e r )  a n d  for  ch loroform,  b r o m o f o r m  a n d  iodoform b y  
a mod i f i ca t i on  of a forced choice, 3 s t i m u l u s  d r o p  tech-  
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