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COOPER, S. J. AND C. T. DOURISH. Hypodipsia, stereotypy and hyperactivity induced by [3-phenylethylamine in the 
water-deprived rat. PHARMACOL BIOCHEM BEHAV 20(1) 1-7, 1984.--/3-Phenylethylamine (PEA) is an endoge- 
nous constitutent of human, rat and other mammalian brain tissue. It is rapidly metabolised by type B monoamine oxidase, 
and there is evidence for specific binding sites for PEA in rat brain. In the first experiment, the effects of systemically- 
administered PEA (3.125-50.0 mg/kg) on water consumption in water deprived male rats were investigated. PEA produced 
a depression of drinking within the first 15 rain following its administration, with a strong linear relation between drug dose 
and the degree of depression. In the following 45 min, there was evidence of a dose-related recovery in the drinking. In the 
second experiment, the effects of PEA on activity in water-deprived rats were investigated. PEA at 12.5 m/kg produced 
behavioral stimulation, which was particularly evident in measures of total horizontal activity. At higher doses, 25.0 and 
50.0 mg/kg, PEA induced a behavioral stereotypy syndrome, associated with a depression of horizontal and vertical 
activities. Relationships between the hypodipsic effect of PEA and its ability to produce psychomotor stimulation at a 
moderate dose level, and stereotypy at higher dose levels are considered. 

/3-Phenylethylamine Drinking Water deprivation Locomotor activity Stereotypy 

/ 3 - P H E N Y L E T H Y L A M I N E  (PEA) is a t race amine which and does not appear  to produce a condi t ioned taste avers ion 
has been identified in human, rat and o ther  mammal ian  brain [16]. 
t issue [3, 13, 20, 32, 34, 40]. In the rat, highest concentra-  Relat ively little at tent ion has been paid to the possible 
tions have been detected in the hypothalamus [13]. Al though effects of  PEA on ingestional behavior .  P E A  has been re- 
P E A  is present  in tissues in small amounts ,  there is ev idence  por ted to have potent  anorexic  effects in rats and dogs, but 
which indicates that it is metabol ical ly  very active.  The  only after pre t rea tment  with the MAO inhibitor,  iproniazid 
half-life of  PEA in var ious rat t issues is of  the order  of  sev- [27]. H o w e v e r ,  it has been shown that t rea tment  with MAO 
eral minutes [12,42]. Oxidat ion by type B monoamine  inhibitors alone is sufficient to produce depressions in food 
oxidase  (MAO) is a major  pathway for the inact ivat ion of  and water  intake in rats [18]. Fur thermore ,  the M A O  in- 
PEA,  and t reatment  with inhibitors which preferent ial ly in- hibitor t rea tments  also raised brain monoamine  levels  gen- 
hibit the B form, leads to large increases in brain concentra-  erally [18]. Hence ,  is desirable to be able to detect  effects of  
tions of  the amine [4, 31,39]. Recent ly ,  specific P E A  binding P E A  without  recourse  to MAO inhibitor pre t rea tments ,  to 
sites in the rat have been descr ibed,  with the highest  specific avoid confounding effects due to the MAO inhibitors them- 
binding found in hypothalamus and str iatum [17]. selves.  

PEA is structually related to amphetamine ,  lacking only The aim of  the first exper iment  was to examine,  for the 
the amphetamine  c~-methyl group. It has been suggested that first t ime, the possibility of  a suppressant  effect of  PEA 
PEA may be a major media tor  for the central  actions of  t rea tments  (3.125-50 mg/kg) on the rat 's  drinking response 
amphe tamine  [4]. It is important  to note,  however ,  that am- which immediate ly  follows water-deprivat ion.  To date there 
phetamine,  in contrast  to PEA,  is resistant to deact ivat ion by has been a failure to detect  any effect  of  PEA t reatments  on 
M A O  and has a considerably longer  durat ion of  action. In water  intake [1, 7, 10]. This failure poses a problem for the 
large doses,  PEA produces  behavioral  s tereotypy syndromes  not ion that P E A ' s  effects on behavior  should bear  some re- 
in rats and mice which are related to those induced by large lationship to those of  d-amphetamine.  Several  investigations 
doses  of  d-amphetamine  [2, 6, 8, 9, 28, 29, 30]. H o w e v e r ,  have shown that d-amphetamine  will depress  water  con- 
unlike d-amphetamine,  P E A  (when not  given in conjunct ion sumption in water -depr ived  rats and mice [5, 18, 26, 37, 38]. 
with a MAO inhibitor) has not been observed  to increase A rebound hyperdipsia  occurr ing 1-4 hr after amphetamine  
responding for electr ical  self-st imulation of  the brain [19], administrat ion has also been descr ibed [38]. Owing to P E A ' s  

1Reprint requests should be addressed to S. J. Cooper. 
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short duration of action, however, it seemed particularly im- water intake tended to be compensated by the later elevation 
portant to examine water intake over the first 15 min directly of water consumption. 
following administration of the drug. This period should Analysis of the simple main effect of PEA dose during the 
provide the strongest test of the hypothesis that PEA, like first 15 min showed a highly significant effect of PEA to 
d-amphetamine, can exert an antidipsogenic action, depress drinking, F(5,42)=7.18, p<0.001. Trend analysis 

confirmed a highly significant linear effect of PEA dose on 
EXPERIMENT 1 the level of water intake, F(1,42)=27.87, p<0.001, with 

77.6% variance which may be accounted for from a linear 
METHOD regression equation. There was a modest quadratic trend 

which approached significance, F( 1,42)=4.08, but there was 
Animals no cubic trend. Comparisons between group means showed 

The subjects were 48 naive adult male Wistar rats, which that 25 mg/kg PEA produced a significant reduction in water 
were obtained from Charles River Canada, Montreal. They consumption compared with controls, t(42)=2.02, p<0.05), 
were housed individually in metal cages with access to and 50 mg/kg PEA produced a larger decrement in water 
standard lab chow at all times, except during the drinking intake compared with controls, t(42)=5.30, p<0.01). Using 
test. Beginning 7 days before the drinking test, the animals the Newman-Keuls procedure for unplanned comparisons 
were placed on daily 23 hr water-deprivation schedule. Prior between group means, the water intake of the 50 mg/kg PEA 
to this, the animals had received experience of handling, group was significantly less than the intake of every other 
They were maintained under a 12 hr light-12 hr dark cycle group (p<0.01, in each case). No other comparison reached 
and the room temperature was maintained at 20_+l°C. They a significant difference. Thus, as Fig. I A indicates, adminis- 
weighed between 180-210g at testing, tration of PEA immediately before the drinking test 

produced a highly significant depression in water intake, an 
Procedure effect which was linearly related to the size of PEA dose. 

Analysis of the simple main effect of PEA dose during the 
For the drinking test, which was conducted in the light latter 45 min of the test revealed a significant effect to 

phase following the preceding period of water deprivation, a enhance water consumption, F(5,42)=2.62, p<0.05. Trend 
weighed bottle containing tap water was returned to each analysis revealed a significant linear relationship between 
cage. At 15 rain intervals during the I hr access to water, the the level of water intake, F( 1,42)=8.64, p<0.01, but higher- 
bottles were reweighed in order to determine the amount of order trends did not reach significance (Fig. IB). Using the 
water consumed (g) during the test period. Newman-Keuls procedure, no comparisons between indi- 

The rats were randomly assigned to 6 equal groups, which vidual group means reached significance. 
were allocated to the following injection conditions: 3.125, 
6.25, 12.5, 25.0 and 50.0 mg/kg PEA hydrochloride (Sigma) EXPERIMENT 2 
and an isotonic saline vehicle. All injections were adminis- 
tered IP, immediately before the start of the drinking test. The aim of the second experiment was to examine the 

Because of PEA's limited duration of action, and also effects of PEA (3. 125-50.0 mg/kg) on the spontaneous motor 
because animals were previously observed to consume most activity of water-deprived rats. PEA has been reported to 
of their water intake within the first 15 rain of the test, the stimulate locomotor activity in mice at dose levels of 50.0 
data for each animal were divided into the intake during the mg/kg and above [8, 9, 21], and at lower doses in mice pre- 
first 15 rain, and the intake during the remaining 45 min. It treated with a MAO inhibitor [22, 23, 31]. In the rat, PEA at 
was anticipated that recovery from an initial depression of 40 mg/kg has been reported to increase locomotor activity, 
drinking might be observed during the latter part of the test. as measured in a photocell cage [ 19]. The second experiment 
The drinking data were analysed initially using a 2-way was performed therefore, first, to supplement the meagre 
analysis of variance (ANOVA), with repeated observations information available on the effects of PEA on motor activity 
on one measure (time-period: 2 levels). Trend analyses were in the rat, and, second, to determine whether the depression 
employed to describe the form of the relationship between of drinking observed in the first experiment bore any rela- 
the dose of PEA administered and water consumption, tionship to its effect on spontaneous motor activity. The ef- 
Planned group comparisons were carried out using the fects of PEA were measured both automatically, using 
t-statistic, and unplanned multiple group comparisons using equipment which differentiated between vertical activity, 
the Newman-Keuls procedure [42]. ambulation and total horizontal activity, and by observation, 

to provide ratings of a number of behavioral components. 
RESULTS 

As expected, there was a highly significant time-period METHOD 
effect, F(1,42)=54.80, p<0.001. The overall PEA dose main Animals 

effect was not significant (F<I,0) ,  but there was a highly The subjects were the animals used in Experiment 1. One 
significant interaction between PEA dose and time-period, 
F(5,42)=10.14, p<0.001 indicating that the effects of PEA week was allowed between the two experiments, during 

' which time the animals were maintained on the water- were not the same within the first 15 min of the drinking test, 
compared to the remaining 45 rain. Figure 1 illustrates the deprivation schedule, and were housed as described previ- 
nature of the interaction. During the initial 15 rain, there was ously. 
a dose-related decrease in water consumption following PEA 
administration; in contrast, during the final 45 rain there was Apparatus 
a dose-related increase in water consumption, compared to Testing was conducted in 4 individual Plexiglas cages (40 
the control level of intake. The lack of a significant overall cm square, 23 cm high) positioned in automatic activity re- 
PEA dose main effect indicated that the initial depression of cording devices (Opto-Varimex Minor. Columbus lnstru- 
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FIG. I. Effects o f  ~ -pheny le thy lamine  (PEA) on water  consumpt ion (ml) in the 
water -depr ived rat. A: Ini t ia l  depression o f  water  intake in the first 15 min fo l lowing 
PEA adminis t rat ion (3.125-50.0 mglkg). The degree o f  depression had a highly signif- 
icant l inear re lat ion to dose. B: Recovery  of  dr ink ing in the fo l lowing 45 rain per iod. 
For the total 60 min intake, there was not a significant PEA effect, indicating that the 
subsequent recovery tended to compensate for the initial drug-induced depression in 
drinking. See text for full statistical description. Each point represents the mean 
result for 8 animals; vertical lines indicate the S.E.M. The vertical scale is the same 
for both panels. 

ments, Columbus, OH). A logic circuit in these devices en- duration of action we employed a 15 min test. Scores for 
abled a distinction to be made between whole-body ambula- total horizontal activity, ambulation and vertical activity 
tory movements and photobeam interruptions due to other were recorded automatically by the microprocessor/ 
movements made by the animals. Total horizontal activity microcomputer system. In addition, at 5 min intervals 2 
(including grooming, scratching, stereotypy, head swaying, observers (who were not blind to the injection conditions) 
tail movements, etc.) was determined by the interruption of recorded the presence and intensity of various behaviors on 
any one of  12× 12 infrared photobeams (3 cm apart), in any a 5 point scale (the legend to Fig. 3 provides details of the 
order. Ambulatory activity (locomotion), on the other hand, scale). The response categories rated were those employed 
was determined by the interruption of consecutive photo- in our previous studies on PEA and are most descriptive of 
beams. Vertical activity (rearing and jumping) was recorded PEA's  elicited behavioral effects at higher doses. They com- 
by units equipped with a series of 12 photobeams (3 cm prised headmovements, forepaw padding, splayed 
apart) (Opto Vertimex, Columbus Instruments) which were hindlimbs, hyperreactivity and grooming (see Table 1 for brief 
suspended (15 cm above the cage base) from the walls of the descriptions). 
cages. Interruption of any photobeam produced a 1 msec 
pulse which was counted by a microprocessor/Apple II plus RESULTS 
microcomputer system (see reference [ 11], for full apparatus Total Horizontal Actiritv 
details). A program written in Apple Pascal enabled the ex- 
perimenter to control the microprocessor and to display the The effects of PEA (3.125-50.0 mg/kg) on total horizontal 
data collected either continuously, or at pre-selected inter- activity in the water-deprived rats are shown in Fig. 2A. 
vals, in the form of tables or histograms. The data could be There was a significant difference between the PEA treat- 
stored on disc file, or recorded directly on a silent type merit groups, and trend analysis showed significant quadratic 
printer, and cubic trends in the data (Table 2). A Newman-Keuls test 

on all possible comparisons between the group means con- 
Procedure firmed a significantly greater effect at 12.5 mg/kg PEA com- 

pared with every other group (p<0.01 in each case). No 
As in Experiment 1, the rats were assigned to 6 equal other comparison reached significance. Hence, at a moder- 

groups which consisted of the injection conditions of 3.125, ate dose of 12.5 mg/kg, PEA significantly stimulated total 
6.25, 12.5, 25.0 and 50.0 mg/kg PEA hydrochloride and an horizontal activity over a 15 min period in water-deprived 
isotonic saline vehicle. Injections were administered IP im- rats. Higher or lower doses did not significantly modify the 
mediately before the test. Since PEA has an extremely short activity. 
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TABLE 1 the groups, and trend analysis showed significant linear, 

DEFINITION OF BEHAVIORAL COMPONENTS SCORED 1N THE quadratic and cubic trends (Table 2). Comparisons amongst 
OBSERVATIONAL ANALYSIS all treatment means indicated that vertical activity at 50 

mg/kg was significantly less than all other groups (p<0.01in 
Behavioral Component Description each case), with the exception of the 25 mg/kg group; vertical 

activity at 25 mg/kg was significantly less than groups tested 
at lower PEA doses and the control group (p<0.05 in each Head-movements Repetitive side-to-side (head- 

weaving), or up-and-down (head- case). Reflecting the slight stimulant action at 12.5 mg/kg 
bobbing) movements of the head, PEA, the mean for this group was significantly greater than 

the mean for the 3.125 mg/kg group (p<0.05). often in one location in the cage. 

Forepaw padding Repetitive placing movements Observational Data 

of the forepaws. In confirmation of earlier findings, PEA at the two highest 
Splayed hindlimbs A dramatic extension of the doses, 25.0 and 50.0 mg/kg, induced some behavioral changes 

hindlimbs causing a flattening which are thought to be indicative of stereotyped behavior 
of the body posture. (Fig. 3). Compared with control animals, rats treated with 

25.0 and 50.0 mg/kg PEA displayed significantly greater Hyperreactivity Startle response to a pencil 
tap on the cage top, hyperreactivity, and showed drug-induced stereotyped 

head-movements. At 50.0 mg/kg PEA, grooming behavior 
Grooming Purposeful licking and cleaning was completely absent, in contrast to the consistent groom- 

of the body ing observed in the control animals; both forepaw-padding 
and splayed-hindlimbs were in evidence. 

DISCUSSION 

The data of the first experiment provided a strong indica- 
Ambulatory Activity tion that PEA administration (3.125-50 mg/kg) produced a 

Figure 2B shows the effects of PEA treatments on ambu- transient depression of the water intake of water-deprived 
latory activity. There was a significant difference between rats, an effect which showed a marked linear relationship to 
the groups, and trend analysis showed a significant quadratic the size of the drug dose. PEA is a rapidly-metabolized corn- 
and cubic trends in the results (Table 2). Tests using the pound [12,42], and therefore would be expected to produce 
Newman-Keuls procedure indicated that ambulatory activity only a short-lived reduction in drinking. Our results indicate 
at 50 mg/kg was significantly less than all other groups that the transient hypodipsic effect of PEA was followed by a 
(p <0.05 in each case), with the exception of the group tested rapid recovery of drinking, so that by the end of the one hour 
at 3. 125 mg/kg. In addition, the activity of the 3.125 mg/kg test, the overall water consumption was not significantly dif- 
PEA group was depressed, and was significantly less than ferent across the treatment groups. In this behavioral test, 
the activity of the animals tested at 12.5 mg/kg (,o<0.05). the effects of PEA were closely reminiscent of those of am- 

phetamine. Amphetamine-induced hypodipsia has been 
documented by several investigators [5, 18, 26, 37, 38] and it 

Vertical Activity is followed by a secondary hyperdipsia 1-4 hr after adminis- 
The effects of PEA on vertical activity (rearing) are de- tration [38]. The PEA effect was considerably abbreviated, 

picted in Fig. 2C. There was a significant difference between however, as compared with that of amphetamine, which was 

TABLE 2 
SUMMARY OF THE SIGNIFICANCE L E V E L S  FROM THE ANALYSIS OF TREND 

COMPONENTS IN THE DOSE-RESPONSE RELATIONSHIPS FOR ACTIVITY 
MEASURES F O L L O W I N G  PEA (3.125-50 mg/kg) ADMINISTRATION 1N 

WATER-DEPRIVED RATS 

Trend 

Activity Measure* Dose Effect+ Linear Quadratic Cubic 

Total horizontal p <0.001 n.s. p <0.005 p <0.05 
activity 

Ambulatory p<0.001 n.s. p<0.05 p<0.005 
activity 

Vertical p<0.001 p<0.001 p<0.005 p<0.05 
activity 

*Activity scores were recorded automatically by a microprocessor/microcomputer 
system. 

tSignificance of the F ratio from a one-way ANOVA. 
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O/ , , , , , PEAmg/kg 60'It o FIG. 3. Induction of a behavioral stereotypy syndrome at higher 
doses of PEA (25.0 and 50.0 mg/kg). The syndrome was charac- 

~0 terised by a loss of grooming activity, increased hyperreactivity and 
the induction of head-movements, forepaw padding and splayed 

20 hindlimbs. Rats were rated over 3 consecutive 5-min periods for the 
presence of these 5 behavioral components on a 5-point scale (0 
absent; 1 mild intensity; 2 moderate intensity; 3 high intensity; 4 

0 6 3125 6'25 1½5 25 50 severe). For each rat, its scores on each of the 5-min periods were 
PEA mg/kg added together (i.e., maximum possible score was 12). For each 

group (corresponding to an individual PEA dose condition), the 
FIG. 2 Effects of PEA (3.125-50.0 mg/kg) on automated measures of median total score was then determined. A KruskaI-Wallis one-way 
spontaneous motor activity in the water-deprived rat. A: Total ANOVA was used to determine the presence of a drug effect, and 
scores over 15 min period immediately after PEA administration for the Mann-Whitney U test was used to detect significant departures 
total horizontal activity. B: Total scores for forward ambulation. C: from control scores for individual drug groups. *Indicates the pres- 
Total scores for vertical activity. Analysis of trends showed signifi- ence of a significant drug effect compared with the corresponding 
cant effects which differed amongst the three measures. See text for control score q)<0.05). 
full statistical description. Each point represents the mean result for 
8 animals; vertical lines indicate the S.E.M. Note the scale differ- 
ences in the three panels. 

behav io ra l  s y n d r o m e  (cons is t ing  of  fo repaw-padd ing ,  
h e a d - m o v e m e n t s ,  sp layed h indl imbs ,  hyper reac t iv i ty ,  dis- 
rup t ion  of  co -o rd ina ted  a m b u l a t o r y  and  ver t ical  act ivi ty) ,  
wh ich  may  be med ia ted  by  5 - h y d r o x y t r y p t a m i n e  mech-  

the re fo re  cons i s t en t  with  the  b iochemica l  ev idence  for  a an i sms  [6,36]. It is pa r s imon ious  to suggest  tha t  due to the  
shor t  du ra t ion  of  ac t ion  of  PEA.  induc t ion  of  s t e r eo typed  behav io r ,  dr inking  was inhib i ted  at  

The  p re sen t  da ta  do  not  conf l ic t  wi th  the  resul t s  of  ear l ier  these  h igher  doses .  It is in te res t ing  to note  tha t  P E A  (40-60 
s tudies ,  wh ich  repor ted  nega t ive  f indings  wi th  regard  to a mg/kg) has  also been  s h o w n  to dep res s  ope ran t  r e spond ing  in 
P E A  effect  on  wa te r  in take.  Fa i lu res  to de tec t  an  effect  of  the  rat  [15]. H e n c e ,  the  induc t ion  of  s t e r eo typy  by P E A  may  
P E A  on 24 hr  wa te r  in take  [1, 7, 10], or  on  w a t e r  in take  in be incompa t ib le  wi th  the  execu t ion  of  bo th  in s t rumen ta l  and  
food-depr ived  rats  t r ea ted  wi th  P E A  doses  o f  16 mg/kg or  c o n s u m m a t o r y  r e s p o n s e s  (cf [25]). 
less [1], can  be exp la ined  by the p resen t  resul t s  wh ich  The  second  e x p e r i m e n t  p rov ided  ev idence  for the  s t imu- 
d e m o n s t r a t e  tha t  P E A ' s  effects  on  dr inking  are shor t - l ived ,  la t ion of  ac t iv i ty  at  the  modera t e ly  low dose  of  12.5 mg/kg 
revers ib le  and  dose- re la ted .  The  P E A - i n d u c e d  hypod ips i a  PEA,  in the  a b s e n c e  of  induced  s t e reo typed  behav io r .  To the 
could  have  been  due  to a specif ic  r educ t ion  in th i rs t .  Al ter-  bes t  of  our  knowledge ,  this  is the  first r epor t ed  ins tance  of  a 
na t ive ly  it may  have  o c c u r r e d  s econda ry  to some  o the r  be-  P E A - i n d u c e d  s t imula t ion  of  behav io r ,  in rats  not  p rev ious ly  
haviora l  act ion(s) .  The  hypod ips i a  was  p robab ly  not  due to a t r ea ted  with a M A O  inhibi tor ,  and  occur r ing  at a modera te  
d rug- induced  ave r s ive  cond i t ion ,  s ince  r ecen t  resul t s  dose  level.  The  behav io ra l  s t imula t ion  was clear ly d e m o n -  
d e m o n s t r a t e d  tha t  P E A  doses  in the  range 12.5-100 mg/kg s t ra ted  for  the  m e a s u r e  o f  total  hor izon ta l  ac t iv i ty  (Fig. 2A), 
failed to induce  a cond i t ioned  tas te  ave r s ion  in water -  bu t  may  also have  con t r i bu t ed  to the s ignif icant  depa r tu re s  
dep r ived  rats  [16]. Ev idence  which  may  help a c c o u n t  for  the  f rom l inear  dose - re la ted  t rends  in the  cases  of  ambu la to ry  
hypod ips ic  effect  of  P E A  c o m e s  f rom the  resul t s  of  the  sec- and  ver t ica l  ac t iv i ty .  The  s t imulan t  effect  was clear ly 
ond  expe r imen t ,  behaviora l ly -spec i f ic ,  s ince there  was no  indica t ion  of  an 

The  effects  of  P E A  on s p o n t a n e o u s  m o t o r  act ivi ty  were  e n h a n c e m e n t  of  dr inking  at this  dose  ( E x p e r i m e n t  1). 
var ied ,  and  complex  in na ture .  At  the two  h ighes t  doses ,  25.0 It is in te res t ing  tha t  the  P E A - i n d u c e d  s t imula t ion  o f  spon-  
and  50.0 mg/kg, P E A  induced  cha rac t e r i s t i c  behav io ra l  t aneous  m o t o r  ac t iv i ty  at 12.5 mg/kg was not  s imply a con-  
s t e reo typy  (Fig. 3). P rev ious  s tudies  us ing the  rat  have  s equence  of  an  in te rac t ion  o f  the  P E A  t r e a t m e n t  wi th  the 
s h o w n  that  P E A  t r e a t m e n t s  at h igh dose  levels  p roduce  a dep r iva t ion  s ta te  of  the  animals .  Tes t ing  the  an imals  in a 
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wa te r -dep r ived  s ta te  in the  a p p a r a t u s  cer ta in ly  p roduced  the re  is a link b e t w e e n  PEA act ivi ty  in the  bra in  and depress-  
high base l ine  levels  of  act ivi ty .  In s u b s e q u e n t  work ,  we have  i r e  i l lness,  it would clear ly be of  par t icu lar  in teres t  to es tab-  
e x a m i n e d  the  effects  of  P E A  (6.25, 12.5 and  25 mg/kg) in lish the  n e u r o c h e m i c a l  bases  of  the  P E A  s t imulan t  effect.  
n o n - d e p r i v e d  rats  of  the  same strain,  and  have  d i scove red  In s u m m a r y ,  E x p e r i m e n t  1 conf i rmed  tha t  P E A  shares  its 
s ignif icant  peaks  in hor izon ta l  and  ver t ica l  ac t iv i t ies ,  at  the an t id ipsogen ic  p roper ty  with d - a m p h e t a m i n e .  O the r  da ta  
12.5 mg/kg dose  level  (Dour i sh  and  Cooper ,  unpub l i shed  f rom our  l abora to ry  rule ou t  the  possibi l i ty  tha t  the suppres-  
data) .  H e n c e ,  in an imals  wi th  lower  base l ine  levels  of  act iv-  s ion of  dr inking  was due  in any  measu re  to a d rug- induced  
ity, the  p s y c h o m o t o r  s t imulan t  effect  of  P E A  was more  ave r s ive  s tate ,  s ince P E A  does  not  genera te  a cond i t ioned  
c lear ly  d iscernib le .  The  behav io ra l  s t imula t ion  which  we ob- tas te  avers ion .  Ins t ead ,  we looked in E x p e r i m e n t  2 for  evi- 
se rve  in bo th  wa te r -dep r ived  and  n o n - d e p r i v e d  an imals  may dence  tha t  the  hypod ips ic  effect  may have  been  re la ted  to 
r e p r e s e n t  e i the r  a genera l i sed  behav io ra l  s t imula t ion  or  a d rug- induced  changes  in s p o n t a n e o u s  act ivi ty .  At 25 and  50 
more  se lec t ive  inc rease  in exp lo ra to ry  and  sea rch ing  behav-  mg/kg, P E A  p roduced  a charac te r i s t i c  behav io ra l  s t e reo typy  
iors. We tend to f avor  the  la t ter  exp lana t ion  at  p resen t ,  al- s y n d r o m e  which  has  been  desc r ibed  previous ly .  
t hough  clear ly addi t iona l  work  has  to be  done  to t h row light The  induced  repet i t ive  b e h a v i o r  may  have  prec luded  
on  this  par t i cu la r  ques t ion ,  dr inking  behav ior .  Most  in teres t ing  of  all, howeve r ,  was the  

At  p resen t ,  we have  no in fo rmat ion  c o n c e r n i n g  the  neu-  new obse rva t i on  of  a s ignif icant  s t imulant  ac t ion of  PEA at 
rochemica l  bases  o f  the  lower -dose  behav io ra l  s t imula t ion  12.5 mg/kg, which  occu r r ed  in the a b s e n c e  of  any  behaviora l  
p roduced  by  PEA,  and  the re fo re  it is not  yet k n o w n  to wha t  s t e reo typy .  The  behav io ra l  and neu rochemica l  bases  of  this  
ex ten t  it can  be clear ly d i s t ingu ished  f rom the  n e u r o c h e m i c a l  reac t ion  remain  to be e luc ida ted .  
m e c h a n i s m s  which  med ia te  the  behav io ra l  s t e r eo typy  elic- 
i ted by  h igher  dose  t r e a t m en t s .  The  resul t  m ay  be c o m p a r e d  
h o w e v e r  wi th  the  possibi l i ty  tha t  P E A  p o s s e s s e s  an ant ide-  
p r e s san t  ac t ion  in h u m a n s .  It  has  b e e n  p roposed  that  P E A  ACKNOWLEDGEMENTS 
def ic iency  in the b ra in  may  be l inked to e n d o g e n o u s  depres-  We thank Dr. A. A. Boulton for encouragement and the provi- 
s ion [34,36], and more  recen t ly ,  f luc tua t ing  levels  of  PEA sion of facilities and the Department of Health, Province of Sas- 
have  been  repor ted  in m an i c - dep r e s s i ve  pa t ien ts  [24]. If katchewan for continuing financial support. 
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