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m e t a b o l i s m ,  a n d  to  s t u d y  t h e  p h a r m a c o l o g i c a l  m e c h a n i s m  
of a c t i o n  of D I M P E A  a t  t he  s y n a p t i c  t e r m i n a l s  of 
d o p a m i n e r g i c  f ibres  1~. 

Rdsume. L 'e f f e t  d ' u n e  in j ec t ion  de 100 m g / k g  de 3,4- 
d i m 6 t h o x y p h 6 n y l 6 t h y l a m i n e  ( D I M P E A )  sur  l ' excr6 t ion  
u r ina i r e  des ca t~cho lamines  a ~t6 Studi~ chez  le r a t  en  
cage m6 tabo l i que .  I1 e s t  m o n t r 6  que  le D I M P E A  p r o d u i t  
une  a u g m e n t a t i o n  s ign i f ica t ive  de t ' exc r6 t ion  u r ina i r e  
d ' ac ide  h o m o v a n i l l i q u e  (HVA),  le p r inc ipa l  m6 tabo l i t e  de  
la  d o p a m i n e .  Le  m~can i sme  d ' a c t i o n  p lus  pr6cis  a ~t6 
6 tud i6  chez  le ch ien  e t  il es t  propos~ que  le D I M P E A  
p r o d u i t  u n e  acc~16ration du  ¢~turnover,~ de  ta  d o p a m i n e  
p a r  u n e  a u g m e n t a t i o n  de syn th~se  de l ' amine ,  e l l e -m~me 

cons6cu t ive  ~ u n  bloc  au  n i v e a u  des t e r m i n a i s o n s  dop-  
aminerg iques .  
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An Effect of Diet  on  H o m o v a n i l l i c  Acid 
Excre t ion  

Recen t ly ,  VoN STUDNITZ a n d  NYMAN 1 r e p o r t e d  t h a t  a 
c h r o m a t o g r a p h i c  s p o t  c o r r e s p o n d i n g  to  d i m e t h o x y p h e n -  
e t h y l a m i n e  ( D M P E A )  d i s a p p e a r e d  f rom t he  u r ine  of 9 
sub j ec t s  w h e n  t h e y  were  fed a glucose d ie t  f l avorcd  w i t h  
c i t r ic  acid.  V o ~  STUDmTZ i n t e r p r e t e d  these  d a t a  to  
s ign i fy  t h a t  D M P E A  was p r e s e n t  in  t h e  d ie t  a l t h o u g h  
he  d id  n o t  ana lyze  food m a t e r i M for  t he  p resence  of th i s  
c o m p o u n d .  W h i l e  exclus ion d ie t s  h a v e  f r e q u e n t l y  b e e n  
used to  d e t e r m i n e  w h e t h e r  a c o m p o u n d  is de r ived  f rom 
exogenous  sources,  i t  is q u e s t i o n a b l e  w h e t h e r  t he  dis- 
a p p e a r a n c e  of a c o m p o u n d  f rom ur ine  d u r i n g  th i s  k i n d  
of r eg imen  is ev idence  t h a t  t he  c o m p o u n d  is of d i e t a r y  
origin.  F o r  example ,  GOODMAN ~ ha s  s h o w n  t h a t  t he  w i th -  
d r a w a l  of food for  24 h resu l t s  in a s h a r p  decrease  in t he  
exc re t ion  of v a n i l l y l m a n d e l i c  acid (VMA) in h u m a n  sub-  
jects ,  a l t h o u g h  t h i s  c o m p o u n d  is k n o w n  to  be  a m e t a b o l i c  
p r o d u c t  of no rad rena l i ne .  

I n  o rder  to  i n v e s t i g a t e  some of t he  c o m p l e x  r e l a t ion -  
sh ips  i nvo lved  in  d i e t a r y  s tudies ,  a s t u d y  of t he  effect  of 
x glucose d ie t  on  a k n o w n  m e t a b o l i c  p r o d u c t  was  u n d e r -  
t aken .  I t  h a s  p rev ious ly  been  s h o w n  t h a t  h o m o v a n i l l i c  
acid (HVA) is t he  m a j o r  m e t a b o l i t e  of dopamine .  I n  r a t s  
a b o u t  60% of a d m i n i s t e r e d  d o p a m i n e  C 14 is c o n v e r t e d  to  
H V A  3. VON STUDNITZ et  al. 4 s tud ied  t h e  effects  of a 
glucose d ie t  in  h u m a n s  on  t he  exc re t ion  of t h i s  acid as 
well  as a n u m b e r  of o t h e r  acids. He  found  t h a t  H V A  was 
exc re ted  d u r i n g  t h e  glucose diet ,  b u t  he d id  n o t  r c p o r t  
w h e t h e r  t he re  was  a change  in i t s  c o n c e n t r a t i o n .  I n  t he  
p r e sen t  s t u d y  r a t s  were s tud ied  r a t h e r  t h a n  h u m a n s  
i n a s m u c h  as comple t e  d i c t a r y  c o n t r o l  is m u c h  more  
r ead i ly  o b t a i n e d  in l a b o r a t o r y  an imals .  

Procedure and Results. Two 250 g H o l z m a n  r a t s  were  
p laced  t o g e t h e r  in  each  of 2 m e t a b o l i c  cages a n d  offered 
a n  ad  l i b i t u m  d ie t  of W a y n e  L a b  Blox.  T he  r a t s  were  
p e r m i t t e d  to  a c c o m m o d a t e  to  t he  l a b o r a t o r y  a n d  t h e  
cage  for  severa l  d a y s  before  t he  e x p e r i m e n t  was  s t a r t ed .  
W a t e r  was  n o t  res t r ic ted .  A t  t he  end  of t h i s  t ime ,  food 
was  r emoved ,  t h e  cages  were c leaned  a n d  a u r ine  s a m p l e  
was col lected for 24 h,  f rom each  g r o u p  of ra ts ,  i n  a vessel  
c o n t a i n i n g  5 c m  3 of 0 . 1 N  HC1. A t  t h e  e n d  of t h e  24 h 
u r ine  col lec t ion t h e  r a t s  were  offered a d ie t  cons i s t ing  of 
5 %  glucose so lu t ion  in  wate r .  Af t e r  24 h of t h i s  d ie t  u r ine  
col lec t ion  was  s t a r t e d  a n d  c o n t i n u e d  for  t h e  n e x t  24 h. 
T h e  en t i r e  24 h s ample  was  a s sayed  b y  t h e  m e t h o d  of 

ARMSTRONG e t  a l ) ,  e x c e p t  t h a t  t h e  e x t r a c t  was  c h r o m a t e -  
g r a p h e d  on  a 1 d i m e n s i o n a l  s t r ip ,  ascending .  T h e  a r e a  
c o r r e s p o n d i n g  to  H V A  was  t h e n  e lu t ed  a n d  c h r o m a t e -  
g r a p h e d  on  a second  1 d i m e n s i o n a l  s t r ip ,  also ascend ing .  
The  so lven t s  were  r e spec t ive ly :  i s o p r o p a n o l - a m m o n i a -  
wa te r ,  8: 1 : 1, a n d  b e n z e n e - i s o p r o p a n o l - w a t e r ,  2: 2 :1 .  
The  a r ea  c o r r e s p o n d i n g  to  H V A  on t h e  s t r i p s  f r o m  the  
pre-glucose  u r ines  was c o m p a r e d  w i t h  those  o b t a i n e d  
f rom ur ines  col lected a f t e r  glucose die t .  All  s t r ips  showed  
a s t r o n g  a rea  c o r r e s p o n d i n g  to  H V A  before  glucose  diet .  
P o s t  glucose s t r ips  d id  n o t  c o n t a i n  d e t e c t a b l e  a m o u n t s  
of HVA,  however .  

I n  o rder  to  p rec lude  t he  poss ib i l i ty  t h a t  H V A  was 
p r e s e n t  in  t he  W a y n e  r a t  food used  in  th i s  s tudy ,  6 
pe l le ts  of r a t  food were sub j ec t ed  to ana lys i s  for  HVA.  
Th i s  a m o u n t  is in  excess of t he  a m o u n t  fed to  each  g roup  
of r a t s  d u r i n g  t h e  24 h per iod.  T h e  pe l le t s  were m a s h e d  
in  0 . 1 N  N a O H ,  u n t i l  a f ine s lu r ry  was  p roduced ,  a n d  
t h e n  f i l tered,  T h e  so lu t ion  was e x t r a c t e d  a n d  c h r o m a t e -  
g r a p h e d  as desc r ibed  for  t h e  u r ine  samples  ~. No spo t  
co r r e spond ing  to  H V A  was de t ec t ab le .  

6 a d d i t i o n a l  pel le ts  were a lso t r e a t e d  b y  a p rocedu re  
devised  for  t h e  e x t r a c t i o n  of pheno l i c  acids f rom food- 
s tu f f  6. T h e  e x t r a c t  o b t a i n e d  b y  t h i s  p rocedu re  was 
c h r o m a t o g r a p h e d  in 2 consecu t ive  1 d imens iona l  sys tems ,  
as above .  Af te r  t h e  second c h r o m a t o g r a p h i c  sepa ra t ion ,  
t he  a rea  c o r r e s p o n d i n g  to H V A  was e lu ted  w i t h  m e t h a n o l ,  
r e c h r o m a t o g r a p h e d  on  1 d i m e n s i o n a l  t h i n  l aye r  p l a t e s  
coa t ed  w i t h  sil ica gel a n d  deve loped  in  b u t a n o l - e t h y l  
a c e t a t e - a m m o n i a ,  3 : 1 : 1, ascending .  Aga in  no  spo t  corre-  
spond ing  to  H V A  could  be  de t ec t ed  in  t h e  r a t  food. 

A t h i r d  g roup  of r a t s  was  also s u b j e c t e d  to  a glucose 
d ie t  as desc r ibed  for t he  o t h e r  2 groups,  a n d  u r ine  was 
col lected a n d  processed as  de ta i led  for t he  o t h e r  u r ine  
samples .  T h e  a r ea  co r r e spond ing  to  H V A  was  e tu ted  a f t e r  
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the second chromatographic separation and subjected to 
thin layer chromatography as described for the food. A 
spot corresponding to HVA was found in the pre-glucose 
urine but  was not detectable in the post  glucose urine. 

An O-acetyt methyl  ester derivative r was prepared 
from HVA added to urine and treated by the above 
extraction and chromatographic procedures. From 
chromatography of this derivative in an F 6 -M Bio- 
medical Model 400 gas chromatograph it  was determined 
that  the recovery of HVA was about  60% of the added 
material. 

I t  was determined, therefore, tha t  HVA excretion is 
.markedly reduced upon glucose feeding, although HVA 
is known to be a metabolic product of dopamine and is 
believed to be of endogenous origin. 

Discussion. The importance of diet in influencing 
chemicals found in the body fluids and particularly in 
urine has long been recognized. However, the possible 
complexity of this relationship has often been ignored. I t  
has frequently been assumed that,  if a product  disappears 
from the urine when potential  food sources have been 
removed, this product was in fact contained in the food. 
In this study we have demonstrated tha t  the concentra- 
tion of a known metabolic product, HVA, can be strikingly 
reduced by dietary modification even though its presence 
in the food cannot be demonstrated by 2 different extrac- 
tion techniques. The apparent decrement in HVA in the 
urine could have occurred because of an increase in 
conjugation in the presence of a large increase in glucose 8, 

a decrease in available precursors or a shift in urinary pH 
resulting in diminished renal c learance t  I or more of 
these factors may also be involved in the findings of Vo~ 
STUDNITZ in regard to DMPEA L These al ternat ive possi- 
bilities appear to offer a t  least as good an explanation as 
tha t  DMPEA is ingested in food. 

Zusammen[assung. Reine Glukose-Di~tt fiihrt zur Ab- 
nahme der Ausscheidung yon Homovanill insgure im 
Rat tenharn.  Die Abnahme t ra t  auch dann ein, wenn 
keinerlei prAformierte Homovanillinslture im Rat ten-  
fut ter  nachgewiesen werden konnte. 
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Effect of Locally Applied Acetylcholine on the 
Embryonic Cardiac Action Potential 

Acetylcholine (ACh) is known to cause an increase in 
PK in mammalian sinoatrial {SA) and atrial fibres 1 and 
has therefore been employed in a t tempts  to analyse the 
components of the cardiac action potential. By use of 
locally applied ACh, atrial and perinodal action potentials 
have been shown to consist of an initial, fast component 
(spike) followed by a prolonged, slow component (pla- 
teau), whereas potentials from SA and AV (atrioventri- 
cular) nodal cells contain only the slow component ~. 
These findings provide the basis for considering the 
development of the cardiac action potential as consisting 
of 2 functional parts:  a fast process representing the PNa 
system ~,~ and a slow process involving, in part, a decrease 
in pKx,4 Other studies have considered the dual nature 
of the amphibian cardiac action potential  from several 
points of view 5. 

The present study was undertaken, first, to reveM the 
presence or absence of the 2-component system in trans- 
membrane potentials recorded from embryonic chick 
heart ceils and, second, to relate the findings to the 
development of electrical act ivi ty in the embryonic heart, 

The procedure for preparing the embryonic chick 
hearts (14-19 days) for microelectrode analysis is de- 
scribed in detail elsewhere% Acetylcholine (60 /~g/ml) is 
applied to the preparation by local ejection of a modified 
Tyrode solution through a micropipette (tip diameter 50 
#) situated very close to the recording microelectrode. 
This technique was adapted from similar studies of the 
adult mammalian heart  ~ and enables simultaneous intra- 
cellular recording during local applications of acetyl- 
choline. 

The Figure (A, 13, C, D) shows the effect of this pro- 
cedure on 4 types of cardiac action potentials. In Figure 

A, the atrial action potential  is shortened in duration, 
but  the peak potential  is unaltered or slightly decreased. 
Figure B shows the response of a t ransmembrane action 
potential  from the atrial margin of the AV ring, in which 
acetytcholine produces a marked decrease in peak potential  
as well as a shortened action potential.  Although not 
shown in the Figure, ventricular cells do not noticeably 
respond to the local applications of ACh. However, the 
action potential duration of cells in the ventricular portion 
of the AV valve is still somewhat sensitive to acetyl- 
choline (Figure C). I t  is of interest to note the progressive 
delay in the response of the valve cell to the driving 
stimulus (not visible on record). A progressive delay in 
AV transmission due to acetylcholine is known to occur 
in the embryonic chick hear tL Thus, the response shown 
in Figure C is most probably caused by  ACh, as it  affected 
ceils of both the AV ring and AV valve. The depolarizing 
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