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SHAH, N. S. AND M. P. HEDDEN. Behavioral effects and metabolic fate of N, N,-dimethyltryptamine in mice pretreated 
with 13-diethylaminoethyl-diphenylpropylacetate (SKF 525-A), iproniazid and chlorpromazine. PHARMAC. BIOCHEM. 
BEHAV. 8(4) 351-356, 1978. - Behavioral aspects and metabolic fate of N,N-dimethyitryptamine (DMT) were studied in 
mice pretreated with #-diethylaminoethyl-diphenylpropylacetate (SKF 525-A), iproniazid or chlorpromazine (CPZ). DMT 
at doses of 2.5, I0.0, and 25.0 mg/kg produced several behavioral changes in a dose-related manner: inhibition of 
spontaneous locomotor movement, enhanced fright responses to sound stimuli, trembling, head twitching, inco-ordinated 
movements of hind-legs, flat or extended tail and abnormal posture with the extension of hind-legs. Pretreatment with 
ipromiazid (153 mg/kg; 4 hr) but not SKF 525-A (50 mg/kg; 1 hr) prolonged the behavioral effects produced by 2.5 mg/kg 
DMT while CPZ (15 mg/kg; 0.5 hr) completely abolished the responses induced by 25 mg/kg DMT. Earlier behavioral 
effects generally coincided with the brain concentrations of DMT. Dose-dependent increases with rapid uptake and 
disappearance in the brain, plasma and hepatic levels of DMT were measured with doses of 10 and 25 mg/kg DMT. 
Iproniazid but not SKF 525-A markedly enhanced tissue levels of DMT. It is concluded that DMT is metabolized chiefly 
by monoamine oxidase rather than by drug-metabolizing hepatic microsomal enzymes and that DMT-induced behavioral 
effects are due to the parent compound rather than its metabolite. 
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N,N-DIMETHYLTRYPTAMINE (DMT) is a potent indole- 
amine hallucinogen in man [25,40]. Its psychotomimetic 
potency is approximately 4 t imes that of mescaline 
(described as mescaline unit), a catecholamine hallucinogen 
[37]. A few clinical studies have indicated the endogenous 
production of DMT in schizophrenic patients [18,23] and 
proposed this compound to be a causative factor in the 
etiology of schizophrenic disorder [9].  Metabolic fate of  
DMT and related hallucinogen diethyltryptamine (DET) 
was examined in humans and animals. Studies in man, 
monkey and rat revealed that DET is chiefly metabolized 
by liver microsomes resulting in a more active metabolite 
following 6-hydroxylation [41].  Iproniazid, a mono- and 
di-amine oxidase inhibitor [36] when administered repeat- 
edly, suppressed the DMT-induced hallucination in human 
volunteers [24]. In rat, iproniazid pretreatment, on the 
other hand, prolonged the half-life of DMT in the brain 
[151. 

/3-diethylaminoethyl-diphenylpropylacetate (SKF 525-A) 
is frequently employed in assessing the role of  hepatic 
microsomal enzymes in the metabolism of a variety of 
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psychoactive drugs including barbiturates, diphenylhydan- 
toin, tranquilizers, A l-tetrahydrocannabinol,  narcotics and 
methaqualone [5, 21, 28, 32, 39] ; the inhibition of the 
drug metabolizing enzymes resulted in potentiation of 
pharmacologic actions of several of them. Besides its' action 
on the hepatic microsomal enzymes, SKF-525-A has been 
shown to alter the tissue distribution of  sulfacetamide 
[16],  mescaline [29] and methadone [28]. 

The major purpose of the present investigation is to 
examine the influence of iproniazid and SKF 525-A on the 
behavioral alterations induced by DMT and to see any 
relationship to tissue concentrations of DMT. The effect of 
chlorpromazine (CPZ) which antagonizes the actions of 
several hallucinogens [2, 7, 27] is also examined. 

METHOD 

Drugs 

DMT was purchased from Aldrich Chemical Co., Inc. 
(Milwaukee, WI). CPZ hydrochloride, SKF 525-A hydro- 
chloride (Smith, Kline and French Laboratories, Philadel- 
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FIG. I. Effect of saline (A), 2.5 mg/kg DMT (~), 25 mg/kg DMT 
(o)  or a combination of CPZ and 25 mg/kg DMT (e )  on 
spontaneous locomotor activity. Saline or CPZ (15 mg/kg) was given 
0.5 hr before DMT. Control animals received saline followed by 
saline containing 0.1 N HC1 (vehicle). Ordinate: counts/15 min on 
the Animex. Abscissa: time in 15 rain sessions. Arrows indicate the 

time of administration of saline, CPZ, or DMT. 

phia, PA) and iproniazid phosphate  (Hof fman  LaRoche,  
Inc., Nut ley,  NJ) were received as gifts. 

Animals 

Several exper imenta l ly  naive Swiss-Webster albino mice 
of  ei ther  sex, born and raised in our  animal quarters  and 
weighing 2 8 - 3 2  g were used. They were housed in wire 
cages in groups o f  6 with ad lib food and water. 
Tempera ture  in animal quarters  was mainta ined at 23°C 
with relative humidi ty  at 55%. 

Pharmacological Procedure 

DMT was prepared in 0.1 N HC1 and diluted with 
physiological  saline to a desired volume;  o ther  drugs were 
made in saline. All drugs were freshly prepared and injected 
IP in a vo lume of  0.3 ml;  doses are repor ted  as their  salts. 
Where indicated,  the fol lowing drugs were given prior  to 
DMT: iproniazid (153 mg/kg,  4 hr);  SKF 525-A (50 mg/kg,  
1 hr); saline or  CPZ (15 mg/kg,  0.5 hr). The doses o f  DMT 
were 2.5, 10, or 25 mg/kg.  In some animals, saline, 
iproniazid,  CPZ or SKF 525-A in doses reported above was 
injected and after  appropr ia te  t ime intervals, a dose of  
saline instead of  DMT was given; brain, liver and plasma 
from these animals were examined  for  any in terference of  
these drugs with the f luoromet r ic  assay procedure  for DMT. 
Mice were sacrificed by decapi ta t ion  0.25, 0.5, 1 and 2 hr  
af ter  DMT inject ion.  Blood was col lected for the separat ion 
of  plasma; whole  brain and liver were p rompt ly  removed 
and f rozen on dry ice. DMT was isolated from tissue 
homogena tes  prepared in 1 N HC1, by to luene  ex t rac t ion  
[4 ] ;  the native f luorescence of  DMT was read in an 
Aminco-Bowman  Spec t ropho to f l uo rome te r  at 280 nm (ex- 
ci tat ion) and 360 nm (emission). 

Gross Behavior and Locomotor  Activity 

T w o  mice of  identical  body weights were placed in a 

Plexiglas cage (39 cm long, 25.5 cm wide and 15.5 cm high) 
and the l o c o m o t o r  act ivi ty was moni to red  using an Animex  
activity meter  type O (Farad Electronics,  S tockholm,  
Sweden).  The ins t rument  was kept  in a quiet  room at 23.5 
-+ 1.0°C. The settings of  tuning 40 uA  and of  sensitivity 40 
uA were used throughout .  The act ivi ty of  animals (body 
m o v e m e n t  and locomot ion )  was recorded in 15 min periods 
for 2 hr and in some instances for addi t ional  45 min (Fig. 
1). 

Statistics 

Results are expressed as mean -+ SD. The statistical 
significance of  difference be tween  mean values is deter- 
mined with a Student ' s  t test and p values o f  0.05 or less 
are considered significant. 

R E S U L T S  

Gross Behavior and Locomotor Activi ty 

The l o c o m o t o r  activity of  mice injected twice with 
saline and saline containing 0.1 N HC1 (vehicle) declined 
somewhat  over a period of  2 hr (Fig. 1). In contrast ,  a rapid 
decline in spontaneous  l o c o m o t o r  activity was displayed 
during the first 30 min fol lowing 2.5 mg/kg DMT with a 
gradual return approaching to normal  act ivi ty in the next  
30 min. During the first 30 min period, animals laid quiet ly  
in a corner  of  the cage assuming a f la t tened posture.  The 
tail remained relaxed on the f loor with occasional wiggling. 
There were no signs of  Straub tail or fine tremors.  Fright 
responses were evoked in the animals by ordinary sound or 
could be elicited by merely touching the cage or  by 
snapping the fingers. A dose of  10 mg/kg DMT prompt ly  
declined the spontaneous  mo to r  activity (not shown in Fig. 
1) which paralleled 2.5 mg/kg dose; the act ivi ty decreasing 
effects lasted for 60 min. Animals exhibi ted jerkiness of  the 
movement ,  rigidity, head twitching,  t rembling and occa- 
sional extens ion of  the tail. Head twitches  were counted  
after the DMT inject ion and compared with saline t reated 
controls ;  during first 15 rain test period, no noticeable 
changes were measured be tween  2 groups;  whereas the 
combined  score for the next  30 rain test period averaged 7 
(n = 8) for cont ro l  group and 20 (n = 6) for the DMT (10 
mg/kg)  group. Number  of  head twitches exhibi ted by mice 
receiving 2.5 mg/kg DMT was not  different  from controls  
for the 45 min observat ion period. A dose of  25 mg/kg of  
DMT produced  marked behavioral  changes; the spontane- 
ous mo to r  activity was markedly  decreased (Fig. 1) within 
5 to 10 rain fol lowed by incoordinated  movements  of  
hind-legs and an abnormal  posture with the extens ion of  
hind-legs lasting for 90 to 105 min before they regained 
normal  behavioral  activity.  During this period, al ternate 
extension of  the tail in an upward direct ion fo l lowed  by 
f lat tening on the f loor was f requent ly  seen. Number  of  
head twitches averaged 23 (n = 4) during 15 to 45 rain t ime 
interval fol lowing the drug inject ion.  Occasional t rembling 
but  no signs of  aggressiveness or  convulsions were observed. 
Scratching responses which are typical  of  mescaline effects 
in mice [33] were not  displayed with any dose of  DMT. 

When injected alone, SKF 525-A or iproniazid did not  
disrupt the normal  behavioral  pat tern or  l o c o m o t o r  move- 
ments.  Behavioral effects  induced by 2.5 mg/kg DMT were 
nei ther  intensif ied nor  prevented by prior administrat ion of  
S K F  525-A (not shown in Fig. 1). 

Animals pretreated with iproniazid fol lowed 4 hr later 
by DMT (2.5 mg/kg) displayed several similar behavioral 
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THE LEVELS OF DMT IN THE PLASMA 
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ug/ml 

Dose Time of Sacrifice (min) 

Treatment mg/kg 15 30 60 120 

Saline + DMT 10 2.3 ± 0.4 (3) 0.7 ± 0.1 (3) ND (3) 

Saline + DMT 25 4.7 ± 0.8 (5) 2.3 ± 0.3 (4) 0.6 ± 0.04 (3) ND (3) 

SKF 525-A + DMT 50 + 25 5.6 ± 1.1 (4)I 1.9 • 0.5 (4)t" 1.3 ± 0.0l (4)* - 

Iproniazid + DMT 153 + 25 - - 2.6 ± 0.3 (6)* - 

CPZ + DMT 15 + 25 5.4 ± 0.9 (7)I" - 0.9 ± 0.2 (7)* 

Mice were pretreated with saline (0.5 hr), SKF 525-A (1 hr), iproniazid (4 hr) or CPZ (0.5 hr) prior to DMT. Values are expressed as 
mean + SD with number of separate experiments in parentheses. 

ND = not detectable 
*Significantly different from control (saline + DMT 25 mg/kg), p<0.001 to 0.01 
-~Not significantly different from control (saline + DMT 25 mg/kg), p>0.2 to 0.5 

signs el ic i ted by  25 mg/kg  DMT alone.  U n d e r  ou r  experi-  
m e n t a l  cond i t ions ,  ip ron iaz id  e x t e n d e d  the  behaviora l  
ef fects  i nduced  by  2.5 mg/kg  DMT for a pe r iod  of  90 min.  
Shor t ly  a f te r  DMT, the  animals  lost  l o c o m o t o r  ac t iv i ty  (no t  
s h o w n  in Fig. 1) and f r e q u e n t l y  exh ib i t ed  t r emb l ing  and  
head twi tch ing .  Sniff ing was more  p r o m i n e n t  dur ing  the  
first 30 min.  N u m b e r  of  head  twi t ches  b e t w e e n  15 and  45 
min  a f te r  DMT in jec t ion  averaged 19 (n = 5). Animals  
regained n o r m a l  act ivi ty  a b o u t  90 min  f rom the  t ime  o f  
DMT injec t ion .  In one  s tudy ,  iproniaz id  (153  mg/kg)  and 
DMT (2.5 mg/kg)  were admin i s t e r ed  s imu l t aneous ly  ins tead  
of  4 hr  apar t  to see w h e t h e r  the  p o t e n t i a t i n g  ef fec t  o f  
ip ron iaz id  is re la ted  to  m o n o a m i n e  oxidase  (MAO)  inhibi -  
t ion.  Unde r  this  e x p e r i m e n t a l  s i tua t ion  the  behaviora l  
e f fec ts  induced  by 2.5 mg/kg  DMT were no t  in tens i f ied  by  
iproniaz id .  Since iproniaz id  is a slow act ing irreversible 
MAO i n h i b i t o r  [ 3 8 ] ,  it is assumed tha t  MAO was no t  
inh ib i t ed ,  hence  no  p o t e n t i a t i o n  of  behaviora l  effects  
fo l lowing s imu l t aneous  a d m i n i s t r a t i o n  o f  b o t h  drugs. 

As expec ted ,  a d m i n i s t r a t i o n  of  CPZ (15 mg/kg)  pro- 
duced  i n h i b i t i o n  of  s p o n t a n e o u s  l o c o m o t o r  ac t iv i ty  (Fig. 
1); an imals  became  quie t  and  drowsy wi th in  10 min  a f te r  
the  in jec t ion .  A d m i n i s t r a t i o n  of  DMT (25 mg/kg)  30 min  
af te r  CPZ showed  no  signs o f  DMT effects  such as a b n o r m a l  
pos tu re  wi th  the  ex t ens ion  of  h ind  legs, a l t e rna te  ex t ens ion  
and re l axa t ion  o f  the  tail, fine t remors ,  f r ight  responses  to  
sound ,  r igidi ty or j e rk iness  of  the  m o v e m e n t .  While lying 
flat in a co rne r  of  the  cage, an imals  would  raise one  h ind  leg 
pers i s ten t ly  t o u c h i n g  the  wall of  the  cage w i t h  t ha t  leg. 
Given alone,  CPZ did no t  p roduce  this  l a t t e r  effect .  
N u m b e r  of  head tw i t ches  dur ing  15 and  45 min  in terval  
a f te r  DMT in jec t ion  averaged 2 (n = 4) c o m p a r e d  to 23 for  
saline + DMT (25 mg/kg)  group.  

D M T  Tissue Levels 

S p e c t r o f l u o r o m e t r i c  analysis  of  t issue samples  f rom 
animals  receiving various p r e t r e a t m e n t s  bu t  w i t h o u t  DMT 
revealed no  evidence of  i n t e r f e rence  wi th  the  DMT assays 
by iproniaz id ,  SKF 525-A or  CPZ. Tissue ex t rac t s  f rom 

saline t r ea t ed  an imals  p r o d u c e d  a lmos t  negligible readings.  
Plasma, b ra in  and hepa t i c  levels of  DMT af ter  IP 

in jec t ions  of  10 and  25 mg]kg doses are s h o w n  in Tables  1, 
2, and  3. In sa l ine-pre t rea ted  cont ro ls ,  t he  t issue levels of  
DMT increased in a dose-re la ted manne r .  At  b o t h  dose 
levels, the  peak  c o n c e n t r a t i o n s  occured  at 15 min ;  the  
t i s sue :p lasma c o n c e n t r a t i o n  rat ios  for  the  bra in  and the  
liver were 4.2 and  7.0 respect ively  a f te r  10 mg/kg  and  3.9 
and  8.0 a f te r  25 mg/kg.  At  b o t h  the  doses, DMT concen t ra -  
t ions  decl ined rapidly .  The 60 min  levels in mice receiving 
10 mg/kg  were 0 .06 + 0 .008 ug/g in the  bra in ,  1.1 ± 0.3 
ug/g in the  liver and  negligible in the  plasma.  At  a dose of  
25 mg/kg,  small  a m o u n t s  of  DMT in the  bra in  and  liver 
were de tec tab le  at 120 min.  

The tissue levels of  DMT in mice p re t r ea t ed  wi th  var ious 
drugs fo l lowed by 25 mg/kg  DMT were inves t iga ted  (Tables  
1, 2 and  3). The DMT c o n t e n t s  in the plasma,  bra in  and  
liver of  mice p r e t r e a t e d  wi th  SKF 525-A were no t  
s ignif icant ly  d i f fe ren t  ( p > 0 . 0 2  to 0.5)  at var ious  t ime 
intervals ,  the  e x c e p t i o n  being the  p lasma c o n t e n t  at  60 min  
( p < 0 . 0 0 1 ) .  Iproniaz id ,  on  the  o t h e r  hand ,  marked ly  eleva- 
ted bra in  ( p < 0 . 0 0 1 ) ,  liver ( p < 0 . 0 0 1 )  and plasma ( p < 0 . 0 0 1 )  
levels of  DMT (only  1 hr  levels r epor t ed ) .  In CPZ pre t rea ted  
mice,  bra in ,  plasma and  hepa t ic  c o n c e n t r a t i o n s  of  DMT 15 
min  a f te r  25 mg/kg  dose were  no t  s ignif icant ly  d i f fe ren t  
f rom those  not  given CPZ ( p > 0 . 2  to 0.4).  CPZ pre t rea t -  
men t ,  however ,  p roduced  small  bu t  s ignif icant  increases  in 
bra in  ( p < 0 . 0 0 1 ) ,  p lasma ( p < 0 . 0 5 )  and hepa t ic  ( p < 0 . 0 0 5 )  
levels at 1 hr  a f te r  DMT. 

D ISCUSSION 

A p r o m p t  onse t  of  behaviora l  ef fects  would  suggest tha t  
DMT pene t r a t e s  the  b lood-b ra in  ba r r i e r  wi th  great ease. In 
cont ras t ,  s tudies  wi th  mescal ine  in mice,  rats  and  rabb i t s  
have shown  tha t  this  m e t h y l a t e d  c a t e c h o l a m i n e  hal lucino-  
gen pene t r a t e s  poor ly  in the  CNS [30,  31, 3 5 ] .  Fur ther -  
more ,  c o m p a r e d  to mescal ine ,  DMT appears  to  be t aken  up 
in the  bra in  by an active t r anspo r t  m e c h a n i s m  as ev idenced  
by the  bra in :  p lasma DMT c o n c e n t r a t i o n  rat io  of  4 as 
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TABLE 2 

THE LEVELS OF DMT IN THE BRAIN 

ug/g 

Dose Time of Sacrifice (min) 

Treatment mg/kg 15 30 60 120 

Saline + DMT 10 9.6 ± 2.1 (3) 3.1 ± 0.7 (3) 0.06 ± 0.008 (3) - 

Saline + DMT 25 18.2 ± 2.9 (5) 7.4 ± 1.1 (4) 1.3 ± 0.3 (3) 0.1 ± 0.04 (3) 

SKF 525-A + DMT 50 + 25 19.6 ± 3.7 (4):~ 6.5 ± 1.I (4)$ 1.1 +- 0.07 (4)$ 

Iproniazid + DMT 153 + 25 - - 6.8 ± 0.8 (7)* - 

CPZ + DMT 15 + 25 20.0 ± 3.3 (7)$ - 2.7 ± 0.3 (8)~ - 

Mice were pretreated with saline (0.5 hr), SKF 525-A (1 hr), iproniazid (4 hr) or CPZ (0.5 hr) prior to DMT. Values are expressed as 
mean ± SD with number of separate experiments in parentheses. 

*Significantly different from control (saline + 25 mg/kg DMT), p<0.001 
tSignificantly different from control (saline + 25 mg/kg DMT), p<0.05 
~Not significantly different from control (saline + 25 mg/kg DMT), p>0.2 to 0.5 

TABLE 3 

THE LEVELS OF DMT IN THE LIVER 

ug/g 

Dose Time of Sacrifice (min) 

Treatment mg/kg 15 30 60 120 

Saline + DMT 10 16.1 ± 3.4 (3) 10.5 ± 2.9 (3) 1.1 -+ 0.3 (3) - 

Saline + DMT 25 37.9 ± 6.8 (5) 13.5 _+ 3.9 (4) 3.1 ± 1.0 (3) 0.8 -+ 0.09 (3) 

SKF 525-A + DMT 50 + 25 32.6 ± 7.9 (3)t 12.3 -+ 3.3 (4)t 4.0 ± 1.4 (4) t - 

lproniazid + DMT 153 + 25 - - 13.9 ± 3.6 (7)* - 

CPZ + DMT 15 + 25 41.1 ± 5.5 (7)i 5.4 ± 0.8 (8)* - 

Mice were pretreated with saline (0.5 hr), SKF 525-A (1 hr), iproniazid (4 hr) or CPZ (0.5 hr) prior to DMT. Values are expressed as 
mean ± SD with number of experiments in parentheses. 

*Significantly different from control (saline + DMT 25 mg/kg), p<0.001 to 0.005 
1"Not significantly different from control (saline + DMT 25 mg/kg), p>0.2 to 0.5 

opposed  to mescal ine ratio of  1 [31] under  ident ical  
condi t ions .  Short  dura t ion  of  ac t ion of  DMT would 
indicate  tha t  the drug is rapidly metabo l ized  in the brain. 

DMT-induced behavioral  effects  generally coincided with 
its concen t r a t i on  in the brain more  so during the  earlier 
phases. This could be d e m o n s t r a t e d  by the dose-related 
p ro longa t ion  of  the abnormal  behavior.  For  example ,  the 
behavioral  e f fec ts  elicited by 2.5 mg/kg DMT lasted for  a 
shor t  dura t ion  while these effects  were markedly  intensif ied 
and pro longed  by elevating brain DMT concen t r a t ion  e i ther  
by increasing the doses of  DMT or by b lockade  of  its 
metabo l i sm.  In the  rat, the level of  DMT in the brain 
necessary for  abnormal  behavior  was approx ima te ly  1.3 
~g/g of  brain [4 ] .  By enhanc ing  brain levels o f  DMT 

fol lowing 25 mg/kg dose, we observed con t inued  depress ion 
of  l o c o m o t o r  movemen t s  (Fig. 1) as well as o the r  behav- 
ioral changes for  60 min at which t ime the levels o f  DMT in 
the brain were  1.3 ug/g (Table 2), suff icient  enough to 
mainta in  the abnormal  behavior.  These data therefore  
would establish a corre la t ion be tween  the  brain DMT levels 
and the abnormal  behavior.  It was p roposed  that  6-hydrox-  
ylated metabol i t e  o f  DMT or DET formed in the liver by 
microsomal  enzymes  could be responsible for abnormal  
behavioral  effects  o f  these indoleamine  hal lucinogens [41 ]. 
In view of  these findings,  we examined  the effects  of  2 
agents on the DMT-induced changed behavior  and its 
metabol i sm:  SKF 525-A, a known  inhib i tor  o f  a wide 
variety of  hepat ic  microsomal  drug-metabol iz ing enzymes  
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[3 ,19]  and  ip ron iaz id ,  an  i n h i b i t o r  of  m i t o c h o n d r i a l  and  
cy top l a smic  MAO [ 3 6 , 4 4 ] .  The  f indings  of  these  s tudies  
p rov ided  evidence  in s u p p o r t  o f  i n v o l v e m e n t  o f  MAO r a t h e r  
t h a n  hepa t i c  m i c r o s o m a l  drug m e t abo l i z i ng  e n z y m e s  in the  
degrada t ion  o f  DMT. F u r t h e r m o r e ,  the  f indings  t h a t  MAO- 
i n h i b i t o r  p ro longs  the  DMT- induced  a b n o r m a l  behav io r  
suggests the  i n v o l v e m e n t  of  the  pa ren t  c o m p o u n d  r a t h e r  
t h a n  6 - h y d r o x y  m e t a b o l i t e  as an active pr inciple  in DMT- 
induced  behaviora l  effects .  Suppo r t  in favor  o f  th is  argu- 
m e n t  is der ived f rom the  work  of  o t h e r  inves t iga tors  [4, 22,  
42]  w h o  r epo r t ed  6 - h y d r o x y  DMT to be s igni f icant ly  less 
p o t e n t  t han  DMT in var ious  behaviora l  responses .  The  
p r o l o n g a t i o n  of  the  DMT-induced  h y p e r t h e r m i a  and  mydr i -  
asis in the  r abb i t  [17]  and  increased half-life of  in jec ted  
DMT in the  b ra in  and  liver of  rat  [15]  p r e t r ea t ed  wi th  
ip ron iaz id  u p h o l d  our  p ropos i t i on .  

The  f ind ing  t ha t  p r e t r e a t m e n t  wi th  CPZ b locked  the  
DMT effects  is in accord  wi th  t ha t  o f  Moore  et al. [17]  
who  r epo r t ed  a par t ia l  an t agon i sm of  DMT- induced  hyper-  
the rmia ,  mydr ias i s  and  EEG ac t iva t ion  in ra ts  by  CPZ at a 
dose of  1 mg/kg.  In a re la ted  s tudy ,  hype rac t iv i ty  i nduced  
in rats  by  a c o m b i n a t i o n  of  t r a n y l c y p r o m i n e  and  5-meth-  
o x y - N , N - d i m e t h y l t r y p t a m i n e ,  a der ivat ive o f  DMT, was 
s h o w n  to be p r even t ed  in a dose re la ted  m a n n e r  by  pr io r  
a d m i n i s t r a t i o n  of  10 or  30 mg/kg  CPZ [ 1 0 ] .  It is 
in te res t ing  to no t e  t ha t  CPZ and  several p h e n o t h i a z i n e s  are 
effect ive  an tagon is t s  of  mesca l ine  previously  s h o w n  by  one  
of  us [ 2 7 , 3 3 ] .  

Increased t issue levels of  DMT at 1 h r  in CPZ p re t r ea t ed  
mice seem to be i n d e p e n d e n t  of  the  me tabo l i c  convers ion  
of  DMT by MAO. In fact  CPZ has been  s h o w n  to  p roduce  

l i t t le  or  no  ef fec t  on  the  MAO act iv i ty  [ 8 , 1 2 ] .  A few 
s tudies  have s h o w n  a m a r k e d  p r o l o n g a t i o n  of  the  disappear-  
ance of  in jec ted  m e l a t o n i n  [43]  and  a m p h e t a m i n e  [ 1,13] 
in ra ts  and  mesca l ine  [27,  29,  30,  33, 34] in mice 
p re t r ea t ed  w i t h  CPZ ( 1 5 - 2 0  mg/kg) .  Increased accumula-  
t ion  o f  mesca l ine  in the  b ra in  and  o t h e r  t issues of  mice 
p r e t r e a t e d  wi th  CPZ [34]  has been  previously  a t t r i b u t e d  to 
the  m e m b r a n e  s tabi l iz ing ef fec t  of  CPZ [ 2 6 ] .  CPZ- induced  
m a r k e d  h y p o t h e r m i a  could  af fec t  the  amine  m e t a b o l i s m  in 
vivo [ 11 ]. There  is ev idence  t ha t  CPZ effects  the  m e m b r a n e  
pe rmeab i l i t y  to var ious  amines  [6,  14, 2 0 ] .  E i the r  or  b o t h  
of  these  effects  could  a c c o u n t  for  small  increases in DMT 
levels fo l lowing CPZ admin i s t r a t i on .  These  possibi l i t ies  are 
cu r ren t ly  be ing  inves t iga ted  b o t h  in vi t ro  and  in vivo 
studies.  

B iochemica l ly  CPZ evokes  a m u l t i t u d e  of  effects  on  
various m e t a b o l i c  p a t h w a y s  and  on  m e m b r a n e  permeabi l i -  
ties. Pharmacologica l ly ,  it exer ts  an tagon i sm to  b o t h  
c a t e c h o l a m i n e  and  i ndo l eamine  ha l luc inogens .  The  fact  t ha t  
CPZ b locks  the  pharmaco log ica l  ef fects  of  s t ruc tu ra l ly  
un re l a t ed  ha l luc inogens  suggests tha t  e i the r  the  ha l luc ino-  
gens may  have a c o m m o n  site of  ac t ion  in the  CNS or  tha t  
the  ac t ion  of  CPZ may  be nonspec i f i c  so far as pha rmaco -  
logic an t agon i sm of  ha l luc inogens  is conce rned .  
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