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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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Subjects Taste Smell 

Detection Recognition Haloform Detection Recognition Haloform 
thresholds thresholds response thresholds thresholds response 

Normal normal • normal sweet e normal ~ normal sweet ~ 
Anosmia normal normal sweet absent absent no response 
Type I hyposmia normal normal sweet increased b increased or no response 

absent 

Type II hyposmia with increased b increased sweet increased increased unpleasant 
dysosmia and dysgeusia 
Aglycogeusia normal normal bitter normal normal unpleasant 

(except absent 
sweet response) 

Detection and recognition of the taste of solutions of NaC1 and sucrose (3-60 mM/L), HCI (0,5--6 mM/L) and urea (60-150 mM/L) and the 
vapor of solutions of pyridine in water (10-3-10-SM/L), nitrobenzene in mineral oil (10-*-10-TM]L) and thiophene in mineral oil (10 -3 to 
10-TM/L) are normal, b Inability to detect or recognize NaCl or sucrose at or below 60 mMIL, He1, at or below 6 mMIL, or urea, at or 
below I50 mMIL represents an increased taste threshold; inability to detect or recognize pyridine or thiophene at or below 10-3M]L or 
nitrobenzene, at or below 10 -2MIL represents an increased smell threshold, c Placement of a drop of absolute chloroform, bromoforln or 
crystals of iodoform in the oral cavity or inhalation of these vapors normally produces a sensation of sweetness. 

n iques  previous ly  descr ibed s, 9. De tec t ion  and  recogni t ion  
th resho lds  were also d e t e r m i n e d  for t he  vapors  of pyr i -  
dine,  n i t robenzene ,  th iophene ,  chloroform,  and  b romo-  
form and  iodoform by  a modi f ica t ion  of a forced choice, 
3 s t imulus  sniff  t echn iques  prev ious ly  descr ibed  1°. 

De tec t ion  and  recogni t ion  th resho lds  for each  of the  
t a s t e  qual i t ies  t e s t ed  in the  pa t i en t s  w i th  anosmia  or 
w i t h  Type  I h y p o s m i a  were  wi th in  normal  l imits .  Chloro- 
form,  b r o m o f o r m  and  iodoform t a s t ed  sweet  to  each 
p a t i e n t  (Table). None  of these  p a t i e n t s  were  able to  
de t ec t  or recognize any  of t he  vapors  p resen ted  as was 
obse rved  in mos t  of t he  p a t i e n t s  w i t h  th is  a b n o r m a l i t y  
s tud ied  prev ious ly  4,5. E v e n  abso lu te  so lu t ions  of chloro- 
form,  b r o m o f o r m  and  iodoform were no t  apprec ia t ed  as 
hav ing  a n y  dis t inc t ,  descr ibable  odor.  

De tec t ion  and  recogni t ion  th re sho lds  for each  of  the  
4 t a s t e  qual i t ies  t e s t ed  were  e leva ted  above  no rma l  in 
t he  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  dysosmia  and  
dysgeusia ,  as were  t he i r  t h resho lds  for t he  vapors  of 
pyr id ine ,  n i t r obenzene  and  th iophene .  However ,  t h e y  
s t a t ed  t h a t  abso lu te  solut ions  of chloroform,  bromofor rn  
and  iodoform each  smel led unpleasan t ,  s imi la r  to  t h a t  
of i sopropyl  r u b b i n g  alcohol  3. 

De tec t ion  th re sho lds  for each  of the  4 t a s t e  qual i t ies  
t e s t ed  were  w i th in  no rma l  l imi ts  in t h e  p a t i e n t  w i th  
ag lycogeus iaL Recogn i t i on  th resho lds  for 3 t a s t e  qua-  
lities, excep t  sucrose a n d  all o the r  sweet  t a s t an t s ,  were  
also w i th in  no rma l  l imi t sL  Abso lu te  so lu t ions  of  chloro- 
form,  b r o m o f o r m  and  iodoform were  descr ibed  as t a s t i ng  
b i t t e r .  De tec t ion  and  recogni t ion  th re sho lds  for pyr id ine ,  
n i t robenzene  and  t h i o p h e n e  were wi th in  no rma l  l imi ts  
in th is  p a t i e n t ;  however ,  he  descr ibed the  vapor s  of 
chloroform,  b r o m o f o r m  and  iodoform as unp leasan t ,  
s imilar  to  t h a t  of i sopropyl  rubb ing  alcohol. 

These resul ts  ind ica te  t h a t  ha lo forms  elicit  a sweet  
t a s t e  in the  absence  of o l fac tory  responsiveness .  In  t he  
absence  of a g u s t a t o r y  s y s t e m  capab le  of r e spond ing  to  
sweet  t a s t a n t s  t h e y  elicit a b i t t e r  t a s t e  and  an  unp l ea san t  
smell ;  i.e., p a t i en t s  w i t h  aglycogeusia  c a n n o t  ob ta in  
i n fo rma t ion  a b o u t  sweetness  by  e i ther  gus ta t ion  or 
olfact ion.  These  d a t a  ind ica te  t h a t  ha loforms  can elicit 
b o t h  a sweet  t a s t e  and  a sweet  smell  b u t  these  responses  
can occur  i ndependen t ly .  

These  resul ts  also suggest  t h a t  the  sweet  t a s t e  elici ted 
b y  abso lu te  solut ions of ha lo forms  in t roduced  in to  t he  
m o u t h  is a very  p e n e t r a t i n g  sensa t ion  for in pa t i en t s  who 

exhib i t  d i s to r ted  responses  for m a n y  t a s t a n t s  and  odo- 
ran t s  these  c o m p o u n d s  were  app rec i a t ed  ap p ro p r i a t e l y  
as hav ing  a sweet  tas te .  In  sp i te  of this ,  these  p a t i e n t s  
s ta te  t h a t  ha lo forms  had  an u n p l e a s a n t  smell.  T r e a t m e n t  
of these  pa t i en t s  wi th  th is  d i sorder  w i th  var ious  m e t a l  
sal ts  e l imina ted  th is  d i s to r t ion  of smell  and  the  v a p o r  
of each ha loform was  then  descr ibed  as sweet  6. 

One i n t e rp re t a t i on  of these  g u s t a t o r y  and  o l fac tory  
responses  to  ha lo fo rms  as sweet  suggests  the  possible  
presence  of a two-s i te  o l fac tory  r ecep to r  which  allows 
for the  recogni t ion  of o l fac tory  specif ic i ty  in a m a n n e r  
s imilar  to  t h a t  p roposed  for t he  gus t a to ry  system2,L 
Presumably ,  the  swee t  t a s t e  of each ha lo form arises f rom 
the  in te rac t ion  of i ts  rigid AH, B s y s t e m  wi th  a com-  
p l e m e n t a r y  r ecep to r  si te in the  t a s t e  bud.  By analogy,  
in t e rac t ion  of the  ha loforms  wi th  some c o m p l e m e n t a r y  
r ecep to r  s i te  in the  o l fac tory  s y s t e m  could poss ib ly  be 
invo lved  wi th  t he  pe rcep t ion  of the i r  charac te r i s t i c  odor.  
Since the re  is such  a cons i s t en t  s imi la r i ty  in responsive-  
ness to  t h e  ha lo forms  w i t h  respec t  to  the i r  t a s t e  and  smell  
i t  is t e m p t i n g  to  specu la te  t h a t  the re  m a y  be some 
s imi la r i ty  in t h e  chemical  p roper t i e s  el ici t ing these  
responses  10 

Zusammentassung. An P a t i e n t e n  m i t  Anosmia ,  Hypos -  
mia,  Hypogeus i a  oder  Agylcogeusia,  resp. m i t  k l in ischen 
Ausf'~llen im Bere ich  des Geruchs-  und Geschmacks innes ,  
wird  die Pe rzep t ion  der  chemischen  S to f fg ruppe  der  
Ha lo fo rme  u n t e r s u c h t  und  gezeigt,  dass  Chloroform,  
]3romoform und  J o d o f o r m  nnabh/ ingig  v o n e i n a n d e r  sfis- 
sen Geschmack  und  Geruch he rvor ru fen  k6nnen.  
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