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SU'ITON, M E AND L A RASKIN A behavioral analysts of  the effects of  amphetamine on play and locomotor activity 
m the post-weamng rat PHARMACOL BIOCHEM BEHAV 24(3) 455-461, 1986--Amphetamine has been shown to 
canahze or d~rect the actw~ty of a young rat towards ethologtcally relevant stimuli In the five-day-old, amphetamine 
increases the speed of approach to the topple of an anesthet,zed dam, in the 15-day-old, amphetamine increases motor 
activity and directs it toward an anesthetized adult, however, m the juvemle rat amphetamine reportedly disrupts species- 
specific behaviors such as huddhng and play The present experiments further assessed the effects of amphetam,ne ,n the 
post-weamng rat by measunng drug-reduced behawors m the presence of an alert and anesthetized companion In Experi- 
ment 1, subjects were videotaped in the presence of an alert non-treated, same-age rat and components of play, a 
predominant behavior of the post-weaning rat, were recorded Results confirmed previous reports that low doses of 
amphetamine (0 5 mg/kg) disrupt play behawor, however, m the present experiment higher doses of amphetamine (1 0 
mg/kg) d,d not disrupt the percentage of Ume spent in play Further analysts of drug-induced behavior revealed that the 1 0 
mg/kg amphetamine-injected rat engaged m play w~th the companion, although the drug-treated ammal did exh,b~t marked 
alterations m the flex~bthty of ~ts motor patterns The second experiment confirmed that amphetamine d~d not d,srupt the 
amount of time a juvenile rat spent with an anesthetized age-mate In fact, amphetamine-reduced act~v,ty was directed 
towards the anesthestzed same-age rat Following amphetamine treatment, all subjects were acUve nearly 100% of the 
observation period whether they were tested alone or m the presence of an anesthetized same-age rat However, subjects 
that were tested w,th the anesthetmed same-age rat exhibited their activity exclusively around the st,mulus The present 
experiments suggest that although the flexible motor patterns required for play were d~srupted following amphetamine 
treatment, amphetamine d~d not d~srupt contact between two awake juvenile rats In the presence of an anesthetized 
same-age conspeclfic, amphetamine also potentiated locomotor activity exhibited in the V~Clmty of that conspecxfic 

Amphetamine Post-weanmg rat Play Locomotion 

E V I D E N C E  suggests that in the immature  rat 
amphe tamme- induced  acUvlty is focused towards devel-  
opmenta l ly  re levant  stimuli [3,15] When 5-day-old-pups 
were  tested in the presence  o f  an anesthet ized dam, am- 
phetamine  increased the speed with which pups approached 
the ven t rum of  the dam [16] When 15-day-olds were  tested 
m the presence  of  an anesthet ized adult,  amphe tamme-  
mduced  activity was obse rved  a lmost  exclus ively  along the 
ven t rum of  the adult conspecif ic  [15] In addtt,on, 
amphetamine- t rea ted ,  but not sahne-treated 15-day-olds re- 
peatedly  fo l lowed an anesthet ized adult which was pulled 
along the per imeter  o f  an open field [3] Consis tent  with 
these findings is the repor t  that m the young rat, am- 
phe tamme mcreased  the tendency for the ammal  to seek out 
and or ient  towards  its home nest area [18] 

In contras t  to the results repor ted  for immature  rats, 
amphe tamme- lnduced  act ivi ty  m older rats does  not  appear  
to be focused towards deve lopmenta l ly  re levant  st imuh This  
not ion stems from the findmg that when 30-day-olds were  
injected with  amphetamine  and tested m the presence  of  an 
anes thet ized  adult,  their increased act ivi ty was not d i rec ted  

~Requests for repnnts should be addressed to Lisa A Raskm 

towards  the conspec~fic Fur thermore ,  amphetamine- t rea ted  
30-day-oids did not  fol low an anesthet ized adult rat which 
was pulled along the per imeter  o f  an open field [3] This 
pattern o f  results suggested that amphe tamine  focuses  or  
canahzes  arousal  towards deve lopmenta l ly  re levant  st imuh 
early in life but as maturat ion procedes  this t endency  gradu- 
ally disappears  [3] Ano the r  interpretat ion o f  this pat tern of  
results can also be considered It is possible that 
amphe tamlne-mduced  act ivi ty is directed towards  sahent  
st lmuh throughout  ontogeny and that an anes thes lzed  adult 
rat ts not  an appropriate  st tmulus for an o l d e r j u v e n d e  rat In 
contras t  to younger  rats, the 30-35-day-old rat spends httle 
time in the nest  except  for sleep t ime [2] and is involved  in 
social interactions w~th its age-mates ,  part ,cularly m play 
behavior  In fact, a mult ivariate  analysis of  the rats '  behavior  
has revealed that play behavior  peaks be tween  25 and 35 
days,  declining sharply thereaf ter  [6] Given  that play is a 
vital part of  the normal social deve lopment  of  the rat [2, 11, 
12, 13] and that the incidence o f  slbhng interact ion is in- 
c reased  in the rat around the t~me of  weanmg,  a same-age 
companion  might const i tute  an age-appropriate  st imulus for 
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FIG 2 Percentage of time spent m active rough-and-tumble play 
plotted as a function of dose of amphetamine and time period 

the post-weaning rat Consequently, in the first expenment  
of this report, animals were given amphetamine and tested in 
the presence of an alert same-age companion 

If amphetamine acts to focus or direct act]vlty in the 
post-weaning rat it could be predicted that amphetamine 
would potentiate play behavior at this age Although not 
dzrectly addressing tbas issue, previous experiments have 
shed hght on the effects of amphetamme on play behavior 
Beatty et a/ [1] administered d-amphetamine to both mem- 
bers of a pair of rats between 26--46 days of age and found 
that amphetamine produced a dose-dependent decrease m 
play along w]th a dose-dependent increase in socml invest]- 
gatlon What was not determined m this report is how play 
behavior would be influenced ff only one member of the dyad 
was treated with amphetamine In addition, the observations 
lasted only ten minutes and therefore represent a small sam- 
ple of behavior Slmdarly, Humphreys and Emon [9] used a 
T-maze to examine the reinforcing properties of play for 
juvende rats and also found that amphetamine reduced play 
behav]or and mcreased social behavior In their expenment,  
ammals were also observed dunng the short observation 
session which lasted only one minute Therefore, the first 
experiment of the present report mvesUgated the effects of 
amphetamine on play behavior in post-weaning 32-35-day- 
old rats by admmzstenng amphetamine to one member of a 
dyad and recording behavior dunng an hour observation 
per]od 

The second experiment sought to determine ]f 
amphetamine-induced actwJty would be directed towards an 
anesthetized conspectfic if that conspecLfiC was an age-mate, 
rather than an adult Thus, animals were injected with 
d-amphetamine and their activity was measured while m and 
out of contact with an anesthetized age-mate 

E X P E R I M E N T  1 

The purpose of this experiment was to examine the ef- 
fects of d-amphetamine on play behavior in 32-35-day-old 
rats A subject rat, who had been given saline or am- 
phetamine, and a "companion" rat were videotaped to- 
gether for one hour The videotapes were then scored in 
order to assess whether amphetamine caused any changes in 
the amount of time the subjects spent in three broad 
categories of behavior play behavior, non-play social behav- 
ior, and non-social actw~ty 

SubJects 

SubJects were thirty-six male and twelve female 32-35- 
day-old Sprague-Dawley rats bred and raised m the Amherst 
College colony Twenty-four of the males were used as play 
companion At three days after b~rth, all htters were culled to 
eight pups and remained housed with the mother in standard 
maternity cages until they reached 30 days of age At this 
time all animals were weaned and housed singly in 
25× 19×21 cm hanging wire cages Animals were housed m 
isolation, given that short periods of social deprivation 
produce a "play rebound" which increases the percentage of 
time young rats engage in this complex behavior [ 13] Except 
dunng testing, animals had free access to food and water 
The colony was maintained on a reverse dark-hght cycle (12 
hr dark/12 hr hght), with all testing taking place from 1 p m 
to 5 p m ,  dunng the second half of the dark phase 

Apparatus 

All behaviors were observed m a 62x32×32 cm glass 
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FIG 3 Percentage of time juvenile animals spent active following 
amphetamine treatment while alone or in the presence of an 
anesthetized same-age conspeclfiC 

aquarium, with wood shavings covering the floor. The test- 
ing room was dlummated by two 50 watt red hght bulbs 

Procedure 

Subjects were tested at 32-35 days, the age range during 
which play behavior peaks m the rat [6]. A split litter design 
was employed so that no more than two animals from each 
litter were placed m each experimental group On test days, 
subjects were removed from their cages, weighed, and m- 
jected intraperRoneally (IP) with either 0 5 or 1 0 mg/kg 
d-amphetamine sulfate dissolved in 0 9% saline or the saline 
vehicle Subjects were then marked on the back with non- 
toxic black magic marker and placed In the testing apparatus 
with a same-age companion who was also naive to the task 
The pair was left undisturbed for 30 minutes, after which a 
videotape recorder was turned on for the 60 minute testing 
period 

Data Analysis 

All videotapes were scored by an expenmenter  blind to 
the subject's drug treatment For three 20-minute sessions, 
the experimenter recorded the percentage of time the subject 
spent in three broad categones of behavior play behavior, 
non-play social behavior, and non-social activity Play be- 
havior was defined to include the following behaviors 
rough-and-tumble play, a spirited wrestling behavior revolv- 
ing both animals, pounce on, subject lands with forelimbs on 
companions back, boxing, both animals rear on back legs 
and contact each other wRh forelimbs, pin, subject flips 
companion onto its back and holds it there with forelimbs, 
pinned, companion does the same thing to subject, chase, 
subject runs closely behind the companion, chased, compan- 

Ion runs closely behind subject Non-play social behavior 
was defined to include all behaviors, other than play, that the 
awake subject exhibited while in contact with the compan- 
ion These behaviors included, groom companmn, groomed 
by companion, sniff companion, sniffed by companion, 
huddle with companion (usually in conjunction with other 
behaviors, such as dig, mount, follow, followed, and climb 
over) The third category, non-social activity, consisted of 
behaviors exhibited by the subject while alone and awake 
These behaviors included, walking, sniffing (head pointed 
towards the ground or in the mr), digging, chewing shavings, 
rearing, and running Once these behavioral categones were 
established, samples of the tapes were scored by two exper- 
imenters who were blind to the animal's condlUon until inter- 
rater reliability was at least 90 percent 

The experunenter then scored the videotapes a second 
time through, again unaware of the subject's drug treatment 
This time, the first twenty minute penod and the third twenty 
minute period were scored for the duration of time that the 
subject spent in active rough-and-tumble play behavior A 
time sampling method was used because there was no effect 
of time found m the first measure of play This new method 
was introduced after it was noticed that the animals treated 
with 1 0 mg/kg d-amphetamine seemed to spend propor- 
tionately more of their play time m immobile play positions 
Active rough-and-tumble play was defined to include all be- 
haviors in the "wrestling" sequence during wluch the subject 
was involved m vigorous movement All data were analyzed 
using Analysis of Vanance (ANOVA) 

RESULTS 

The results of the first expenment  are shown in Fig 1, 
which depicts the percentage of time that subjects spent in 
play behavior, non-play social behavior, and non-social ac- 
tivity dunng the one hour testing period when given 0 0, 0 5, 
or 1 0 mg/kg d-amphetamine The three panels represent al- 
most all of the tune the animals were being observed A 
three-way ANOVA for each behavioral category (sex of 
companion x time period × dose) did not show any slgmfi- 
cant effects for time period or sex of companion, so the 
results were collapsed across all three time periods as well as 
for both sexes of the companions One-way ANOVAs were 
then performed for each category of behavior As can be seen 
in the first panel of Fig l, the percentage of time subjects 
spent in play decreased at 0 5 mg/kg and, surpnslngly, re- 
turned to the sahne level at 1 0 mg/kg A one-way ANOVA 
confirmed a slgndicant effect of dose, F(2,21) = 7 49, p < 0 01, 
which reflected the decrease in percent time spent in play at 
0 5 mg/kg 

Panel 2 depicts the percentage of time subjects spent in 
non-play social behavior, defined as all behaviors other than 
play that the awake subject exhibited whde near or in contact 
with the companion during the one-hour testing penod The 
mean percentages of time spent in non-play social behavior 
for the three doses created a curve which approximates an 
inverted V-shape, a mirror reflection of the results for play 
The amount of non-play social behavior increased from 0 0 
to 0 5 mg/kg and decreased back to saline levels at 1 0 mg/kg 
A one-way ANOVA confirmed a significant effect of dose, 
F(2,21)=6 037, p < 0  01, for non-play social behavior The 
percentage of time subjects spent in non-social activity, 
which was defined as any active behavior exhibited by the 
subject when alone, is pictured in panel 3 of Fig 1 There 
was relatively httle change in the time spent in this category 
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of behavior as amphetamine Injection, a finding which was 
confirmed by a non-significant one-way ANOVA, 
F(2,21)=1 713, p>0  05 

In summary, these results indicated that while subjects 
exhibited no change across drug dose in the percentage of 
time they spent active while not in contact with the playm- 
ate, at 0 5 mg/kg, d-amphetamine-inJected animals spent 
slgmficantly less time during the hour In play behavior and 
significantly more time during the hour in non-play social 
behavior than did subjects at 0 0 or l 0 mg/kg 

Given that the results of this experiment were inconsis- 
tent with reports that 1 0 mg/kg amphetamine also disrupts 
play and facilitates other social behaviors such as grooming, 
sniffing and huddling with the companion [1], the videotapes 
were re-scored to more closely analyze the behavioral 
changes occurring following administration of 1 0 mg/kg 
amphetamine 

The l 0 mg/kg d-amphetamine group seemed to be 
engaged in a qualitatively different kind of play than that 
shown by the saline group in that it appeared to be much less 
flexible and interactive In contrast to the saline group's vig- 
orous, rough-and-tumble style of play, the play of the l 0 
mg/kg group appeared to be in slow motion, with these sub- 
jects spending more time than the 0 0 mg/kg animals frozen 
In the positions used for pinning the companion or being 
pinned by the companion, and not as much time as the saline 
animals actively maintaining or vying for an offensive posi- 
tion 

Thus, the tapes were re-scored to determine if active 
play, that IS, rough-and-tumble play, vaned as a function of 
drug dose Figure 2 depicts the percentage of time subjects 
spent in active rough-and-tumble play as a function of time 
Both amphetamine groups spent less time in active rough- 
and-tumble play than the saline group, and all three groups, 
0 0.0 5, and 1 0 mg/kg d-amphetamine, seemed to spend less 
time in active play during the second time period (T2) than 
during the first (T1) These observations were confirmed by 
ANOVA with the effects of dose, F(2,21)=9 55, p < 0  01, and 
time, F(1.21)=8 214, p < 0  01, being significant However, 
the dose by time interaction was not slgntficant A subse- 
quent ANOVA comparing the two amphetamine groups did 
not show a significant effect of dose or time or a significant 
dose by time Interaction The main finding of this experiment 
was, therefore, that both the 0 5 mg/kg and 1 0 mg/kg groups 
show similar decreases in the amount of time spent in active 
play as compared to the saline animals 

DISCUSSION 

The results of this experiment confirmed those previously 
reported that 0 5 mg/kg decreases play and increases other 
social behaviors in juvenile rats The present findings also 
showed that when play is defined broadly to include rough- 
and-tumble play (boxing, pinning, chasing), a higher dose of 
amphetamine did not disrupt play This finding is largely due 
to the fact that 1 0 mg/kg amphetamine appeared to disrupt 
only the most flexible, highly choreographed components of 
play When play was defined more specifically as rough- 
and-tumble wresthng, 1 0 mg/kg amphetamine did signifi- 
cantly disrupt the behavior 

The results of these experiments both agree and disagree 
with those of Beatty e t  al  [1] While the results for the 0 5 
mg/kg amrnals replicate the findings that d-amphetamine de- 
creases play behavior and increases other amicable behav- 
iors, the results for the I 0 mg/kg animals do not entirely 

support these conclusions While 1 0 mgJkg amphetamine 
decreased the amount of time animals spent in rough-and- 
tumble play behavior, the measures using a more broadl} 
defined play behavior (including pinning, chasing, boxing) 
remained at saline levels and the time spent in non-play so- 
cial behavior did not increase Beatty et  al  reported that 1 0 
mg/kg d-amphetamine almost completely abolished the time 
subjects spent In play behavior and the number of pins ex- 
hibited The discrepancy between Beatty et  al '~ results and 
those of the present experiment could be accounted for by 
the fact that in the former experiment amphetamine was 
administered to both animals of each pair Perhaps am- 
phetamine makes animals less likely to initiate play bouts 
unless they receive sufficient social stimulation from a nor- 
mal rat Humphreys and E,non [9] have shown that 
amphetamine-treated animals have reduced reinforcing 
qualities in a T-maze as compared to saline-treated animals, 
which would support the hypothesis that if both animals 
were treated with amphetamine, they may not provide each 
other with a critical level of social stimulation which might 
be necessary for the initiation of play behavior 

Another interesting finding of this experiment is that am- 
phetamine did not increase the time that animals spent 
locomoting while they were not in contact with companion 
(non-social activity) According to previous reports, am- 
phetamine directed activity toward developmentally salient 
environmental cues In the young pup [15.16], but actually 
decreased the amount of time that 30-day-old rats spend with 
an anesthetized adult [3] In this expenment,  while am- 
phetamine disrupted the amount of time spent in active 
rough-and-tumble play, amphetamine did not sigmficantly 
decrease the amount of time spent with the companion That 
is, when play decreased, non-play social interactions in- 
creased and the dyad spent the same amount of time together 
whether the subject had been given the drug or not 

However. because the play experiment necessarily in- 
volved a moving active companion, these results cannot be 
used to conclusively show that amphetamine directs activity 
toward ethologlcally relevant stlmuh in older animals The 
behavior of the companion certainly had a large effect on the 
amount of time the pa~r spent together or in any one behav- 
ioral category Behavioral measures were taken only of the 
subject's actlvlty, but the companion could influence the na- 
ture of that activity at any time by initiating, maintaining, or 
terminating contact with the subject Ideally one hopes to 
assess how amphetamine influences behavior when animals 
are tested in a natural environment, however, measuring the 
subject's behavior as the subject interacts with an alert com- 
panion is problematic Results necessarily reflect variations 
in the subject's behavior, the companion's behavior, and in 
the dynamics of the interaction between the two animals 

Consequently, Experiment 2 was performed to determine 
how amphetamine influenced behavior in the presence of a 
same-age companion, but this time the companion was 
anesthetized This experiment was similar to that of 
Campbell and Randall [3] except that an anesthetized age- 
mate was used rather than an anesthetized adult 

EXPERIMENT 2 

In this experiment, subjects given either 0 0, 0 5, or 1 0 
mg/kg d-amphetamine were tested in one of two environ- 
mental conditions in the presence of an anesthetized same- 
age rat, or alone The time animals spent in contact with the 
same-age conspeclfiC as well as in locomotion was recorded 
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mate 

FIG 5 Percentage of time spent in contact with anesthetized age- 
mate plotted as a functmn of drug dose 

Subjects and Apparatus 

The subjects were 36 Sprague-Dawley rats born and bred 
at Gofmoor Farms Followmg weaning, they were trans- 
ferred at approximately 30 days of age to the Amherst Col- 
lege colony and housed singly in 25x 19x21 cm hanging wire 
cages As in Expenment  1, the colony was maintained on a 
reverse dark-hght cycle, and animals were provided with ad 
hb food and water All conditions in the testing room re- 
mained the same as in Experiment 1 The test cage was also 
the same, however, in Experiment 2 the floor of the 
aquarium was divided in four equal quadrants 

Procedure 

As m Experiment 1, subjects were tested at 32-35 days, 
and all testing took place between 1 p m. and 5 p m Subjects 
were randomly assigned to one of the three drug groups (0 0, 
0 5, or 1 0 mg/kg amphetamine) and one of two environ- 
mental testing condmons In the first environmental condi- 
tion, subjects were observed while alone in the aquarium In 
the second environmental condmon, subjects were tested in 
the presence of a same-age rat that had been an, esthetized 
with Nembutal and placed at one end of the aquarium across 
the length of the short axis of the cage On the day of testing, 
subjects were weighed, injected IP with one of the drug so- 
lutions, and placed m the aquanum either alone or with the 
anesthetized rat for a 30 minute hab~tuation period After the 
habituation period, an experimenter who was blind to the 
subject 's treatment condmon scored the behavior through an 
observation window Subjects were observed for thirty 
minutes and for the isolated subjects the percentage of time 
active and the total number of quadrants entered were re- 
corded For the subjects observed in the presence of an 
anesthetized rat, the amount of time spent in contact with the 
anesthetized rat was recorded in addition to the aforemen- 
tioned actwtty measures 

RESULTS AND DISCUSSION 

The results for the second experiment are pictured in 
Figs 2-4 Figure 2 shows the percentage of time animals in 
each drug dose group were active dunng the testing period 
when tested tn two different environments Wlule the saline 
group was only active about 15% of the time, both am- 
phetamine groups were active nearly 100% of the time There 
was, however, no difference m the amount of time subjects 
w e r e  ac t ive  as  a func t ion  o f  e n v i r o n m e n t ,  so  a n i m a l s  exh ib -  
i ted some type of activity for the same percentage of the test 
session whether or not they were in the presence of the 
anesthetized rat Saline animals appeared to sleep for a great 
deal of the time in both environments yet amphetamine- 
treated rats remained actwe for nearly all of the test penod in 
both environments A two-way ANOVA confirmed a signifi- 
cant effect of dose, F(2,30)= 156 2, p < 0  01, but no effect of 
environment and no significant environment by drug dose 
interaction for the amount of time subjects spent active. 

Figure 3 shows the number of times that animals crossed 
over into a different quadrant plotted as a function of drug 
dose when ammals were tested either alone or with the 
anesthetized conspectfic Animals in both environments 
showed a dose-dependent increase m the number of quad- 
rants crossed, however, ammals tested with the conspectfic 
clearly showed less quadrant crossings than those tested 
alone A two-way ANOVA venfied these observations, with 
a significant effect of environment, F(1,30) = 6 98, p <0 05, as 
well as dose, F(2,30)= 12 65, p <0 01, but no environment by 
dose interaction 

Thus, in the presence of an anesthetized conspecific, 
amphetamine-treated animals showed high levels of actwlty 
(active 100% of the time) but actually crossed into fewer 
quadrants than those amphetamine-treated animals that were 
tested alone In fact, amphetamine-inJected animals whmh 
were tested in the presence of an anesthetized same-age rat 
spent most of their time active in the presence of that 
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stimulus This is depicted m Fig 4, which shows that follow- 
tng amphetamine administration there was no significant dis- 
ruption in the amount of time animals spent in contact with 
the anesthetized conspec~flc, F(2,15)=0 386, p > 0  05 Thus, 
if the results from Figs 2, 3 and 4 are taken together it 
appears that following amphetamine treatment with either 
0 5 or 1 0 mg/kg, juvenile animals are active throughout the 
observation period, regardless of whether they are tested 
alone or in the presence of a same-age companion Am- 
phetamine does not disrupt the amount of time animals 
spend m contact with an anesthetized same-age conspeclfiC 
In the presence of an anesthetized age-mate the 
amphetamine-treated animal crosses fewer quadrant lines 
than when alone, and exhibits its increased activity within 
the area quadrants containing the conspeofic 

GENERAL DISCUSSION 

The results of the first experiment of this report con- 
firmed others which show that amphetamine disrupts play 
and increases socml mvestlgation m the juvenile rat [1] A 
similar finding has also been reported following the adminis- 
tration of caffeine, another type of psychomotor sumulant 
[8] The fact that the 1 0 mg/kg amphetamine group did not 
show a decrease in overall play behavior m the present ex- 
periment is not really inconsistent with other reports Al- 
though the amount of t~me amphetamine-treated animals 
spent with the playmate did not decrease following the 1 0 
mg/kg dosage, there was a dramatic change in the nature of 
their play bouts Following 1 0 mg/kg, amphetamine-treated 
animals showed behaviors which were similar to stereotypic 
movements, in that they would obtain a position and persev- 
erate in that position dunng such behaviors as pinning or 
being pinned by the playmate Thus, following 1 0 mg/kg 
amphetamine, animals showed a s~gnlficant decrease in 
active rough-tumble play, suggesting that although the quan- 
tity of their interaction did not change, the components of 
their play bouts did 

The findings of Experiment 1 also showed that, although 
amphetamine disrupted certain behaviors between the dyad, 
the amount of time the two animals spent in contact did not 
seem to change as a function of drug treatment Ampheta- 
mine-treated animals were either involved m social investi- 
gation, or m a less flexible, less mobile play, however, they 
remamed together and did not show a drug-induced increase 
in non-directed activity This finding suggests that am- 
phetamine alters quahtatlvely but does not abohsh social be- 
haviors m juvenile rats An amphetamine-induced disrupt|on 
of conspeclfiC contact was previously observed when 
amphetamine-treated 30-day-olds were tested in the pres- 
ence of an anesthetized adult [3] 

The finding that amphetamme did not disrupt the amount 
of time animals spent together m Experiment 1 could have 
been because the target stimulus was an awake same-age 
companion rather than an anesthetized adult rat Given that 
the companion was awake and its behavior necessarily lnflu- 

enced that of the amphetamine-treated subject. Experiment 
2 was run to determine the effects of the presence of an 
anesthetized same-age rat on the behavior of an 
amphetamine-treated juvemle rat 

Taken together, the results of Experiment 2 suggested 
that when post-weaning rats were tested in the presence of 
an anesthetized age-mate, amphetamme-mduced actlvlty 
was directed towards the conspeclfiC In these animals the 
percentage of time spent active increased, the percentage of 
time spent with the age-mate did not decrease and the 
number of quadrant crossings exhlbated was significantly 
less than that of amphetamine-treated animals tested alone 
This reflects the finding that amphetamine-treated animals 
showed an increase in activity which was not expressed in 
forward locomotion, but rather was exhibited around or on 
the conspectfic 

The results of both Experiments 1 and 2 suggest that low 
doses of amphetamine alter, but do not decrease, the amount 
of socml behavior exhibited by juvenile rats Certain social 
behaviors 0 e ,  play) are disrupted by low doses of am- 
phetamine, while other social behaviors (x e , social investi- 
gation) are even potentiated In addmon, it appears that lo- 
comotor activity exhibited by an amphetamine-treated 
juvenile rat ~s directed towards an anesthetized conspeclfic if 
that conspecific is of the same age as the subject This find- 
lng refutes the nouon that amphetamine has a differential or 
paradoxical effect on the behavior of young and older 
juvenile ammals, as was previously suggested by Campbell 
and Randall [3] It rather suggests that amphetamine might 
potentiate certain speoes specific behawors in the rat, such 
as social investigation or activity which is dwected towards 
an age-appropriate stimulus, such as a same-age conspecxfic 

While some studies revolving adult animals have shown 
that amphetamine disrupts species specific social behaviors, 
such as affihatlve and agomstic behavior in monkeys [11], 
this disruption may depend pnmardy on dosage and en- 
vironmental variables, or on the particular 4pecles and be- 
havior being examined For example, Schiorrlng and Ran- 
drup [17] have shown that although low doses of am- 
phetamine (1 mg/kg) did not change social interaction in 
adult rats, higher doses of amphetamine (3 mg/kg) signifi- 
cantly disrupted huddhng behavior Others have shown [7] 
that low doses of amphetamine actually potent,ated social 
behavior in adult rats The findings of these experiments 
suggest that throughout development in the rat, low doses of 
amphetamme potentmte specific types of activity toward 
ethologlcally relevant stimuli That there are slmdar behav- 
ioral effects of low doses of amphetamine m adult, juvenile, 
and immature rats is consistent with the clinical findings of 
Rapoport and her colleagues [14] They have shown that 
amphetamme produces similar effects in increasing vigilance 
and lmprovmg performance in normal adult men, as well as 
In normal and hyperactive chddren The present paper 
further questions the previously suggested "paradoxical" ef- 
fect that amphetamine has in rats at different developmental 
stages [3] 
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