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Effect of 3 , 4 - D l m e t h o x y p h e n y l e t h y l a m i n e  
I n j e c t i o n s  U p o n  D o p a m i n e  M e t a b o l i s m  in 

R a t s  and D o g s  

Substances  chemica l ly  re la ted  to  dopamine  (3-hydroxy-  
ty ramine)  h a v e  been known to  possess pharmacologica l  
effects. Such is t he  case for Mescaline x and 3, 4 -d imethoxy-  
pheny le thy l amine  ( D I M P E A  or  D.M.P .E . )L  The  la t t e r  
subs tance  can  produce  in animals  an  akineto-r igid  
syndrome  akin  to  the  bradykines ia  of Park inson ' s  disease 
and  to  t h e  ca t a ton ia  of Schizophrenia~, 8. Recen t ty  
BARBEAU e t  al. 4 observed  a se lect ive  increase in u r i na ry  
dopamine  excre t ion  af ter  an  in jec t ion  of D I M P E A  to  
monkeys .  I n  male  albino Sprague-Dawley  rats,  a single 
in jec t ion  of D I M P E A  caused an increase in the  concent ra -  
t ion  of dopamine  in the  cent ra l  grey  nuclei  of t he  bra in  
a t  the  t ime  of max imM clinical akinet ic  effect  6, This  
appa ren t  interference of D I M P E A  wi th  dopamine  
metabo l i sm m a y  be of impor tance  since a D I M P E A - I i k e  
p roduc t  has been isolated in the  ur ine of parkinsonians  s-s 
and since dopamine  appears  to  be impl ica ted  in the  
e t iology of b radykines ia  in Park inson ' s  disease s -n .  The  
present  paper  in tends  to establ ish on a s ta t i s t ica l  basis, 
which was diff icult  wi th  monkeys  4 the  effect  of D I M P E A  
inject ions  upon dopamine  me tabo l i sm and also to s t udy  
this effect  in o ther  species. 

Experimental.  24 male  a lbino Sprague-Dawley  rats,  
weighing f rom 250-400 g (mean:  325 g) were util ized. 2 
ra ts  were p laced in each  metabol ic  cage according to  a 
tab le  of r a n d o m  numbers .  The  animals  were  fed a cons t an t  
d ie t  and  k e p t  in a room a t  30 q- 2 °C. All  ur ines were 
col lected for 24 h in bot t les  conta in ing  1 ml  of 6 N 
hydrochlor ic  acid and s tored  a t  4°C a t  a p H  always 
infer ior  to  3. De te rmina t ions  were  carr ied o u t  wi th in  72 
h of  collection.  Completeness  of the  u r ina ry  collections 
was checked by  de t e rmina t ion  of the  crea t in ine  content ,  
which in fact  did no t  v a r y  dur ing  this expe r imen t  
(0.63 + 0.04 mg/ml) .  

The  urines were picked up and t h e  animals  fed a t  the  
same hour  dur ing  the  whole period. On each ur ine speci- 
men, de te rmina t ion  of dopamine,  noradrenal in  and 
adrenal in  were carr ied ou t  according to the  me thod  of 
SOURKES and MURPHY 12. Homovan i l l i c  acid (HVA) was 
es t imated  wi th  the  procedure  of SATO 1~. Control  experi-  
ments  demons t r a t ed  t h a t  presence of D I M P E A  or of its 
metabol i tes  even  in high concent ra t ion  in the  ur ine did 
not  interfere  s ignif icant ly  (less t h a n  1%) wi th  the  deter-  
mina t ion  of H V A  using the  procedure  of SATO. The 
animals  were randomized  into  3 groups of 5 cages. 
'Group A '  was given, on the  morn ing  of the  f if th day,  an 
inject ion oI 100 mg /kg  of D I M P E A  (i.p.). The  same day,  

'Group B '  rece ived  an equ iva len t  vo lume  of physiologic 
saline while 'Group C' was lef t  i n t ac t  b u t  manipula ted .  
The  exper imenta l  p ro tocol  called for successive 24 h 
collections dur ing 4 cont ro l  days  and 7 days  post- inject ion.  

As a cont ro l  expe r imen t  (see discussion) a female  
mongre l  dog weighing 21 kg was in jec ted  under  Pen to -  
barb i ta l  anaes thes ia  w i th  10 m g / k g  of D I M P E A  i.p. on  2 
occasions (exper iments  2 and 4) or  wi th  an  equ iva l en t  
vo lume  of physiologic sal ine (exper iments  1 and 3). These 
exper iments  were carr ied  ou t  a t  weekly  intervals .  Ur ine  
was col lected th rough  a ca the t e r  a t  a/2 h in te rva ls  before  
and af te r  t he  in jec t ion  and  the  same de te rmina t ions  were 
carr ied ou t  as out l ined above,  

Results. I t  can  be  seen in F igure  i and in t he  Tab le  t h a t  
the  in jec t ion  of D I M P E A  (100 mg/kg) to ra ts  failed to  
demons t r a t e  the  select ive increase in dopamine  u r ina ry  
excre t ion  t h a t  had  been observed prev ious ly  in monkeys  ~. 
There  was a t endency  for adrenal in  excre t ion  to be in- 
creased b u t  this  did no t  reach s ta t i s t ica l  significance a t  
the  2% level  (in fact  for Group A, p = 0.05 be tween  
D I M P E A  injec t ion  day  and the  cont ro l  per iod b u t  no t  
s ignif icant  when  compared  for the  same day  wi th  o ther  
groups). However ,  the  excre t ion  of homovani l l i c  acid 
(HVA),  the  main  metabo l i t e  of dopamine,  was signifi- 
can t ly  increased (p < 0,01) in the  24 h fol lowing the  
in jec t ion  (Figure 2). 

A d iscrepancy  of this na tu re  could be due to the  fact  
t h a t  in ra ts  the  t u r n o v e r  ra te  of ca techolamines  is such 
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Statistical analysis 

Substance 
measured 

Injection day-vs-first 4 days Injection day 

Group A Group A/Group B Group A/Group C Group B/Group C 

t p t p t p t p 

Dopamine 0.80 N.S. 1.67 N.S. 0.52 N,S, 1.33 N.S. 
Noradrenalin 1.24 N,S. 0.68 N.S. 0.71 N.S. 0,25 N.S. 
Adrenalin 2.09 N.S, 2.00 N.S. 1.89 N,S. 0.20 N.S. 
HVA 3.34 <: 0.01 3.48 <: 0.01 3.47 <: 0,01 1.12 N.S. 

All other relationships between groups are non-significant (N.S.) at 2% level of probability. 



15. 7. 1967 Speeialia 537 

t ha t  a t e m p o r a r y  increase in t h e  excre t ion  of dopamine  
would be lost  in the  2 4  h collection• Because  of the  small  
ur inary  v o l u m e  of ra ts  i t  was impossible  to  check  this  
hypothes is  in t he  same species• I n  2 exper iments  on a 
female mongre l  dog, however ,  i t  was seen (Figure 3) t h a t  
an in jec t ion  of  D I M P E A  (10 mg/kg,  i.p.) p roduced  a 
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s ignif icant  increase in t he  excre t ion  of dopamine  (p < 0.01 
o v e r  pa i red  cont ro l  exper iment )  wi th in  t he  first  30 rain 
post- inject ion,  followed 30-50 rain la te r  by  a s ignif icant  
e leva t ion  of H V A  excre t ion  (p < 0.02 over  pa i red  con t ro l  
exper iment) .  

D i s c u s s i o n .  Taken  toge the r  wi th  the  prev ious ly  repor ted  
f indings in m o n k e y  ur ine 4 and  in r a t  bra in  5, t he  p resen t  
results  appea r  to  conf i rm the  hypothes i s  t h a t  D I M P E A  
modif ies  t he  me tabo l i sm of dopamine ,  e i ther  t h rough  
in ter ference  wi th  t he  re -up take  mechan i sm or t h rough  
specific receptor  blockade.  This  is mani fes ted  in dog by  
an a lmos t  immed ia t e  overf low of dopamine  and in ra t  
brain,  a t  the  t ime  of m a x i m u m  akinet ic  effect (from 10-30 
rain post- inject ion) ,  by  a s ignif icant  increase in dopamine  
concen t ra t ion  wi th in  the  cent ra l  g rey  nuclei  and no t  the  
rest  of the  bra in  5. This  in ter ference  w i t h  dopamine  (pre 
or pos t synap t i c  ?) p robab ly  s t imula tes  in dopaminerg ic  
fibres a compensa to ry  synthesis  of dopamine  resul t ing in 
a m a r k e d  increase in H V A  and possibly also, b u t  later,  
in noradrena l in  and  adrenalin• A s imilar  feed-back 
mechan i sm has been  proposed  as a mode  of ac t ion  for 
var ious  neuroleptics,  no t ab ly  ch lorpromazine  and halo-  
per idol  1~-z7. DA PRADA and PLETSCHER 18 expla in  the  
increase of cerebral  H V A  level  af ter  ch lorpromazine  by  
an accelera ted  t u rnove r  of dopamine  resul t ing f rom 
specific dopaminerg ic  receptor  b lockade in the  ex t ra -  
py ramida l  centres.  I t  is thus  of in teres t  t h a t  D I M P E A ,  
like t he  above  men t ioned  neuroleptics,  can also produce  
e x t r a p y r a m i d a l  compl ica t ions  (i.e. akinesia) when  in jec ted  
to animals  *,~. A reserpine-l ike effect  of D I M P E A  is im- 
probable  in v iew of the  fact  t h a t  noradrenMin and 
5 - H I A A  excre t ion  are no t  modif ied a t  the  same t ime  4. 
E x p e r i m e n t s  are unde rway  in our  l abo ra to ry  to de te rmine  
the  effect  of chronic  inject ions of D I M P E A  on dopamine  
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Fig, 3, Effect of DIMPEA upon dopamine metabolism (dog). This 
graph represents the % variation over a base level established as 
point zero. This base level was obtained by pooling the results of 3 
consecutive 30 rain periods pre-injection. For each of the 2 experi- 
ments, the results are expressed after correction for the paired 
control experiment (physiologic saline injection). • • D.A., 
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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 .  

A. BARBEAU, J.  LEscoP  
P. DUPLESSlS a n d  R.  E L m  

Section de Neurologie, Facultd de Mddecine, Universitd de 
Montrdal, Montreal (Canada), 20th January 1967. 

xa The experimental work reported in this paper was carried out 
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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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