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THIERRY, B. H., C. L. MILHAUD AND M. J. KLEIN. Effect of d-amphetamine and diazepam on the greeting behavior 
of rhesus monkeys (Macaca mulatta). PHARMACOL BIOCHEM BEHAV 21(2) 191-195, 1984.--The greeting behavior of 
rhesus monkeys (Macaca mulatta) was evaluated in a pharmacological test. It was observed in pairs of juvenile subjects 
reunited after a separation of two days. The observational measures were the duration of greeting behavior (social 
grooming, social play, and huddling) and the frequency of presentations, mounts and solicitations, d-Amphetamine (0.2 and 
0.1 mg. kg -1) was found to shorten the duration of greeting behavior and increase the frequency of presentations and 
mounts. Diazepam (l and 0.5 mg' kg -1) was found to prolong the duration of greeting behavior. 
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MANY studies have been conducted on nonhuman primates 
in order to assess the action of  psychotropic drugs on their 
social behavior [17,29]. These animals offer a very interest- 
ing model due to their phylogenetic closeness to man and to 
their tendency to live in permanent and highly structured 
social groups. However ,  the complexity of  their social struc- 
ture makes it difficult to develop behavioral tests which meet 
Janssen 's  criteria [13], i.e., reliability, sensitivity, specific- 
ity, simple and rational experimental procedure. This ac- 
counts for the many different methodologies applied by var- 
ious authors. Until now, most investigations carried out have 
focused on the action of  psychotropic drugs on the overall  
behavior of these animals without any real standardization. 
Some authors studied a particular social relationship such as 
that between mother and offspring [14, 21, 30] or  
dominance-submission during food competit ion [3, 7, l l ,  
18]. The great diversity of  species, environmental conditions 
and animal group patterns (pairs, groups of a few subjects, 
troops) and the changes in observational  measures may ex- 
plain the apparently contradictory results often obtained by 
different authors. As an example,  some authors observed 
that haloperidol antagonizes the effects of  d-amphetamine on 
social behavior [10, 25, 33] whereas others have drawn op- 
posite conclusions [22, 28, 30, 34]. 

In order to standardize our experimental  conditions, we 
tried to work in a social situation which could meet Janssen 's  
criteria for pharmacological testing [13]. A good instance of 
this type of  situation is the greeting behavior of  rhesus 
macaques (Macaca mulatta). Several authors [4, 8, 9, 20] 
have demonstrated that when juvenile individuals are sepa- 
rated for periods of time ranging from two days to two 
weeks, their reunion is characterized by extensive social in- 

teractions. These interactions are relatively simple: they in- 
clude social grooming, mounts, embrace and huddling. 
However,  this behavior is only exhibited if the reuniting sub- 
jects  have been living together for several months prior to 
separation. 

In a preliminary investigation [36], greeting behavior was 
shown to be reliable. The aim of the present study was to 
assess the value of  this behavior in a pharmacological test. 
Two psychotropic drugs inducing well-known behavioral ef- 
fects were tested at commonly used doses: a psychostimu- 
lant, d-amphetamine [3, 16, 30] and an antianxiety agent, 
diazepam [7, 18, 23]. 

METHOD 

Subjects 

The experiment was conducted on 14 rhesus macaques 
(Macaca mulatta) between 21/2 and 4 years old which were 
born in the laboratory.  Subjects were kept in 60×50×70 cm 
cages for more than six months. They included three pairs of  
males (A-B, C-D, E-F), three pairs of females (I-J, K-L,  
M-N) and one mixed pair (G-H). They were fed twice a day 
and given water  ad lib. Lighting was controlled to provide a 
7:00-19:00 day/night cycle. 

Procedure 

The experimental protocol consisted of two phases: a 
separation and isolation phase which lasted two days during 
which two subjects of  a pair were separated from each other 
and deprived of visual contact with other animals, and a 
one-hour reunion phase during which both subjects of  the 
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Pairs ot subjects 

FIG. 1. Effect of d-amphetamine on the duration of greeting behav- 
ior. The duration of greeting behavior consists of the sum of duration 
of social grooming, social play and huddling for one hour of obser- 
vation. For each dose, subject pairs were submitted to a pre- 
treatment control test (series C1: dotted bars) which was taken as 
100% reference baseline, followed by a treatment test (series d-A 0.2 
mg.kg ~ and d-A 0.1 mg.kg-': solid bars) and a post-treatment con- 
trol test (series Cz: dotted bars). 

separated pair were reunited in an observation room. This 
observation room was a 2×2 m, air conditioned, partially 
sound-proof enclosure. Subjects were reunited in a 
60×50×70 cm cage, placed at the center of the room. A 
one-way mirror placed above the subjects permitted easy 
observation of the subjects, which could not see their reflec- 
tion. 

Before the experiment, subjects had experienced multiple 
control separation-reunion events [36]. In the experiment, 
for each type of drug treatment, three consecutive tests were 
performed on each pair at three-week intervals: (1) a pre- 
treatment control test (C,); (2) a test where both subjects of 
the same pair were treated; (3) a post-treatment control test 
(CO. Four different drug treatments were used: 0.1 and 0.2 
mg" kg -~ d-amphetamine (solution of 1 mg' m1-1 administered 
IM one half-hour before observation), and 0.5 and 1 mg. kg -~ 
diazepam (solution of 5 mg-m1-1 administered IM fifteen 
minutes before observation). The four test series were per- 
formed in the following order: d-A 0.2 mg-kg-]; dzp 1 
mg' kg- ~; dzp 0.5 mg" kg- ~; d-A 0.1 rag" kg- ]. In control tests, 
subjects were injected with saline. 

Behavioral Measures 

The observer recorded the behavior of both subjects of 
the pair, with no distinction between individuals. Some be- 
haviors were recorded in terms of duration, others in terms 
of frequency, using an Apple II microprocessor. 

For behaviors measured in terms of duration the time unit 
was the second. These behaviors included: social grooming, 
e.g., investigation of the partner's body using hands or 
mouth; social play, e.g., rough and tumble play; and hud- 
dling where reunited subjects hugged each other, either 
ventro-ventrally or dorso-ventrally. The sum of the duration 
of these behaviors was considered as the duration of "greet- 
ing behavior." 

For behaviors measured in frequency, behaviors repeated 
at intervals of less than five seconds were recorded as a 
single event. These included mounts: the subject gripped and 
mounted the rear part of its partner; presentation: the subject 
extended its rear part toward its partner while raising its tail 
or turning it to the side; solicitation: several behaviors 
which, in the test situation, were designated to invite social 
grooming; play or huddling: the subject scratched or 
groomed itself, or lay on the ground, or pulled its partner 's 
arm or leg, or positioned its partner 's  hindlegs to try and 
mount it. 

c o  t ~ i KL M 
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FIG. 2. Effect of diazepam on the duration of greeting behavior. For 
each dose, subject pairs were submitted to a pre-treatment control 
test (series C1: dotted bars) which was taken as 100% reference 
baseline, followed by a treatment test (series Dzp 1 mg.kg-' and 
Dzp 0.5 mg. kg ~: solid bars) and a post-treatment control test (series 
C._,: dotted bars). 

Statistical Analysis 

Comparisons between series of tests used one-way 
repeated-measures ANOVA with controls and treatments as 
the repeated measures [37]. 

R E S U L T S  

Administration of d-amphetamine reduced the duration of 
greeting behavior, F(I,6)= 12.8, p<0.05, but without a dose 
effect, F(1,6)=0.03, NS (Fig. 1). There was an increase in the 
frequency of presentations, F(1,6)=35.7, p<0.001, and 
mounts, F(1,6)=6.3, p <0.05; the increase in the frequency of 
presentations was more pronounced at 0.2 than 0. I mg. kg -a, 
F(1,6)=29.2, p<0.01;  there was no dose effect for mounts, 
F(I,6)= 1.9, NS. No change was induced by d-amphetamine 
in frequency of solicitations, F(1,6)=0.6, NS (Table 1). 

Administration of diazepam prolonged greeting behavior, 
F(1,6)=40.4, p<0.001 (Fig. 2) but without dose effect, 
F(1,6)= 1.9, NS. No changes were induced by diazepam in 
frequency of presentations, F(1,6)=3.3, NS, mounts, 
F(1,6)=5.2, NS, or solicitations, F(1,66)=2.6, NS (Table 1). 

As indicated earlier, subjects served in four experimental 
tests. In order to assess the effect of drug treatment on the 
subsequent behavior of subjects, series of pre-treatment 
tests were compared with series of post-treatment tests. Du- 
ration of greeting behavior was found to be longer in series 
C] than in series C2, F( 1,6)=6.1, p <0.05, thus an order effect 
might have occurred regarding the duration parameter. 
However, no statistically significant differences were found 
in frequency measures (presentations: F(1,6)=0.3; mounts: 
F(1,6)=0.6; solicitations: F(1,6)=0.6). 

D | S C U  S S I O N  

With respect to d-amphetamine, the results are in agree- 
ment with most published data about its effects on the social 
behavior 0f primates. As a general rule, at doses of 0.05-4.00 
mg.kg -j (acute, subchronic or chronic doses), the main ef- 
fect of d-amphetamine is to isolate the individual through 
decreased social interactions with conspecifics [6, 10, 15, 16, 
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T A B L E  I 

FREQUENCY OF INTERACTIONS 

Pairs of Subjects 

A-B C-D E-F G-H I-J K-L M-N 

Solicitations CI 112 30 16 10 37 36 18 
d-A 0.2 37 21 9 20 20 13 10 
C2 41 29 9 14 7 24 17 
C1 31 24 21 20 28 15 11 
Dzp 1 61 37 33 34 42 8 28 
C2 42 30 6 36 34 9 13 
C1 43 36 16 17 16 12 10 
Dzp 0.5 29 42 8 29 56 9 25 
C2 63 36 4 34 25 5 12 
C1 37 45 6 12 30 13 12 
d-A 0.1 46 41 3 44 32 9 7 
C2 44 38 8 28 17 12 18 

Presentations C 1 15 8 11 17 35 5 3 
d-A 0.2 54 33 4 51 101 9 10 
C2 9 10 0 8 22 2 7 
C1 14 6 2 15 31 2 5 
Dzp 1 12 10 5 5 25 0 1 
C2 6 11 0 16 40 2 2 
CI 6 9 2 12 36 4 0 
Dzp 0.5 8 8 4 5 36 0 1 
C2 11 12 1 8 18 2 1 
CI 8 7 2 2 15 5 2 
d-A 0.1 26 17 2 17 20 4 0 
C2 6 11 3 9 24 1 1 

Mounts C 1 9 14 2 1 11 0 1 
d-A 0.2 40 20 1 5 5 0 0 
C2 9 I1 1 3 5 0 3 
CI 23 7 0 3 9 0 3 
Dzp 1 15 13 4 8 12 0 0 
C2 14 8 1 9 8 0 0 
CI 23 9 1 2 11 0 0 
Dzp 0.5 22 24 2 2 13 0 1 
C2 13 12 2 2 7 0 3 
CI 10 11 4 I 5 0 2 
d-A 0.2 18 21 4 0 6 0 0 
C2 7 9 3 0 7 0 0 

Values represent the frequency of solicitations, presentations and mounts for a one-hour 
observation period. Each one of the seven pairs underwent a series of four tests where both 
subjects were treated (d-A 0.2 mg.kg-l; Dzp 1 mg-kg-l; Dzp 0.5 mg.kg-l; d-A 0.1 mg.kg-l). 
Each one of these tests was preceded by a pre-treatment control test (C1) and followed by a 
post-treatment control test (C2). 

19, 21, 22, 27, 28, 30, 31, 33, 34]. S o m e  au t ho r s  r epo r t  con-  
t r ad ic to ry  resu l t s  [3, 5, 12, 25, 26, 32], they  mos t ly  used 
re la t ive ly  small  doses  and  the i r  resul t s  were  p r o b a b l y  great ly  
inf luenced  by  social  fac tors .  I t  has  been  d e m o n s t r a t e d  tha t  
the  effect  o f  a m p h e t a m i n e  on  the  b e h a v i o r  o f  p r ima te s  var ies  
as a func t ion  o f  the  social  con t ex t  in which  the  sub jec t s  
h a p p e n  to be:  the  size o f  the  g roup ,  the  p r e s e n c e  o f  prefer-  
ent ia l  pa r tne r s  and  the  s ta tus  of  the  indiv idual  in the  h ierar -  
chy  seem to be  of  special  s igni f icance  [3, 5, 12, 18, 21, 33]. 

Wi th  r e spec t  to d i azepam,  the  p r e s en t  da ta  c o r r o b o r a t e  
resul t s  genera l ly  ob ta ined  by  au tho r s  w h o  h a v e  s tud ied  its 
effects  on  the  social  b e h a v i o r  of  p r imates .  S imi lar  to o t h e r  
b e n z o d i a z e p i n e s ,  d i azepam,  at  doses  o f  0.1-3 m g . k g  -~ 

(acute  doses )  e n h a n c e s  affi l iat ive behav io r s  and  r educes  
agonis t ic  i n t e rac t ions  [1, 2, 7, 23, 24]. He re  too,  the  ef fec t  o f  
the  p s y c h o t r o p i c  drug  can  va ry  as a func t ion  of  d o m i n a n c e -  
s u b m i s s i o n  re la t ionsh ips  wh ich  exis t  b e t w e e n  subjec t s  [7, 
I I ,  18]. 

As  a pha rmaco log ica l  test ,  g ree t ing  b e h a v i o r  has  been  
s h o w n  to be  bo th  sens i t ive  and  s t r a igh t fo rward ,  its use  mee t s  
the  ma jo r  c r i te r ia  def ined by  J a n s s e n  [13] and  exposes  the  
c lass ical  ef fects  o f  d - a m p h e t a m i n e  and  d i azepam on the  so- 
cial b e h a v i o r  of  p r imates .  H o w e v e r ,  sub jec t s  shou ld  not  be  
submi t t ed  to too  m a n y  tes ts  to avo id  poss ib le  hab i tua t i on  to 
the  tes t ing  s i tua t ion  and,  thus ,  non  specif ic  effects  o f  d rug  
t r e a tmen t s .  In addi t ion ,  as for  o the r  tes t s  of  social  behav io r ,  
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cau t ion  mus t  be used  in in t e rp re t a t ion  of  resul ts .  All experi-  
men ta l  s i tua t ions  are ,  by  def ini t ion,  b iased  w h e n  they  con-  
ce rn  p r ima te  social  behav io r .  Mos t  p r ima tes  normal ly  l ive in 
g roups  whe re  each  individual  e s tab l i shes  specific re la t ion-  
ships  wi th  each  one  of  the  g roup  m e m b e r s  o v e r  a n u m b e r  of  
years .  In the  case  of  gree t ing  behav io r ,  t es t  sub jec t s  were  
pai red  and  p laced  in an  art if icially c rea ted  "c r i s i s  s i t ua t i on . "  
A l though  these  cond i t ions  are  in teres t ing  f rom a str ict ly 
pha rmaco log ica l  s t andpo in t ,  diff icult ies of  i n t e rp re t a t ion  
may  ar ise  as to what  the  exac t  effect  of  p s ycho t r op i c  agents  
on  the  b e h a v i o r  may  be.  Indeed ,  the  mean ing  of  s ignals  ex- 
changed  by  individuals  var ies  depend ing  on  the  con tex t  in 
which  they  occu r  [35]. F o r  example ,  the  f r equency  of  pre-  
sen ta t ion  inc reased  in sub jec t s  t r ea ted  wi th  a m p h e t a m i n e .  

O t h e r  au tho r s  [3,33] have  a l ready  s h o w n  this  fact  and  con-  
c luded  tha t  a m p h e t a m i n e  e i the r  s t imula tes  sexual  behav io r ,  
or  e n h a n c e s  submiss ive  behav io r s .  H o w e v e r ,  p r e sen t a t i on  
may  have  di f ferent  mean ings :  depend ing  on  the  con tex t ,  it 
can  be  a sexual  invi ta t ion ,  a sign o f  submiss ion ,  an appease-  
men t  d isplay,  an a l l iance r eques t ,  a g rooming  sol ic i ta t ion,  a 
play behav io r ,  etc.  In the  p r e sen t  s tudy,  a m p h e t a m i n e  also 
induced  an increase  in the  f r equency  of  moun t s :  this  may  
mark  a real  inc rease  in sexual  behav io r ,  bu t  a n o t h e r  expla- 
na t ion  is tha t  it is a d i rec t  c o n s e q u e n c e  of  the  he igh tened  
f r equency  of  p resen ta t ions .  

On  the  whole ,  the  qual i t ies  of  the  greet ing tes t  c lear ly 
d e m o n s t r a t e  its utili ty as a c o m p l e m e n t a r y  tes t  in the  phar-  
maco logy  of  p r imate  social  behav io r .  

R E F E R E N C E S  

1. Apfelbach, R. and J. M. R. Delgado. Social hierarchy in mon- 
keys (Maeaca mulatta) modified by chlordiazepoxide. 
Neuropharmacology 13:11-20, 1974. 

2. Beattie, I. A., P. A. Berry and R. E. Lister. Methods for detect- 
ing anti-anxiety drugs using baboons (Papio cynoeephalus). Br J 
Pharmaeol 38: 460-461, 1970. 

3. Bellarosa, A., J. A. Bedford and M. C. Wilson. Sociophar- 
macology of d-amphetamine in Maeaca aretoides. Pharmacol 
Bioehem Behav 13: 221-228, 1980. 

4. Bowden, D. M. and W. T. Mc Kinney. Behavioral effects of 
peer separation, isolation and reunion on adolescent male 
rhesus monkeys. Dev Psyehobiol 5: 353-362, 1972. 

5. Burgess, J. W., P. N. Witt, E. Phoebus and C. Weisbard. The 
spacing of rhesus monkey troops changes when a few group 
members receive A9-THC or d-amphetamine. Pharmaeol 
Bioehem Behav 13: 121-124, 1980. 

6. Crowley, T. J., A. J. Stynes, M. Hydinger and I. C. Kaufman. 
Ethanol, methamphetamine, pentobarbital, morphine, and 
monkey social behavior. Arch Gen Psyehiatry 31: 82%838, 
1974. 

7. Delgado, J. M. R., C. Grau, J. M. Delgado-Garcia and J. M. 
Rodero. Effects of diazepam related to social hierarchy in 
rhesus monkeys. Neuropharmaeology 15: 40%414, 1976. 

8. Erwin, J., E. M. Brandt and G. D. Mitchell. Attachment forma- 
tion and separation in heterosexually naive preadolescent rhe- 
sus monkeys (Macaca mulatta). Dev Psychobiol 6: 531-538, 
1973. 

9. Erwin, J., J. Mobaldi and G. Mitchell. Separation of rhesus 
monkey juveniles of the same sex. J Abnorm Psychol 78: 134- 
139, 1971. 

10. Garver, D. L., R. F. Schlemmer, J. W. Maas and J. M. Davis. A 
schizophreniform behavioral psychosis mediated by dopamine. 
Am J Psychiatry 132: 33-38, 1975. 

11. Giono-Barber, H., P. Giono-Barber and G. Bertuletti. Mrthode 
d'essai des substances psychotropes sur le comportement de 
domination du singe cynocrphale (Papio papio). C R Soe Biol 
(Paris) 164: 19%203, 1970. 

12. Haber, S., P. R. Barchas and J. D. Barchas. A primate analogue 
of amphetamine-induced behaviors in humans. Biol Psychiatry 
16: 181-196, 1981. 

13. Janssen, P. A. Screening tests and prediction from animals to 
man. In: Animal Behaviour and Drug Action, CIBA Foundation 
Symposium, edited by H. Steinberg, A. V. S. de Reuck and J. 
Knight. London: Churchill, 1964, pp. 265-268. 

14. Kaplan, J. N. Maternal responsiveness in the squirrel monkey 
following chronic administration of A9-THC. Pharmaeol 
Biochem Behav 11: 53%543, 1979. 

15. Kjellberg, B. and A. Randrup. The effect of amphetamine and 
pimozide, a neuroleptic, on the social behavior of vervet mon- 
keys (Cereopitheeus sp.). In: Advances in Neuropsy~hophar- 
maeology, edited by O. Vinar, Z. Votova and P. B. Bradley. 
Amsterdam: North-Holland, 1971, pp. 305-310. 

16. Kjellberg, B. and A. Randrup. Disruption of social behaviour of 
vervet monkeys (Cereopitheeus) by low doses of am- 
phetamines. Pharmaeopsyehiatry 6: 287-293, 1973. 

17. Kling, A. and H. D. Steklis. The effects of drugs and hormones 
on social behavior in non human primates. In: Advanced Views 
in Primate Biology. edited by A. B. Chiarelli and R. S. Corru- 
cini. Berlin: Springer-Verlag, 1982, pp. 212-216. 

18. Lovell, D. K., J. A. Bedford, L. Grove and M. C. Wilson. 
Effects of d-amphetamine and diazepam on paired and grouped 
primate food competition. Pharmacol Bioehem Behav 13: 177- 
181, 1980. 

19. Machiyama, Y., H. Utena and M. Kituchi. Behavioural disor- 
ders in Japanese monkeys produced by long-term administra- 
tion of methamphetamine. Prae Jpn Acad 46: 738-743, 1970. 

20. Mc Kinney, W. T., S. J. Suomi and H. F. Harlow. Repetitive 
peer separation of juvenile-age rhesus monkey. Arch Gen Psy- 
chiatry 27: 200-203, 1972. 

21. Miczek, K. A., J. Wooley, S. Schlisserman and H. Yoshimura. 
Analysis of amphetamine effects on agonistic and affiliative be- 
havior in squirrel monkeys (Saimiri sciureus). Pharmacol 
Bioehem Behav 14: Suppl 1, 103-107, 1981. 

22. Miczek, K. A. and H. Yoshimura. Disruption of primate social 
behavior by d-amphetamine and cocaine: differential antago- 
nism by antipsychotics. Psychopharmacology (Berlin) 76: 163- 
171, 1982. 

23. Milhaud, C., M. Klein and G. Chapouthier. Le comportement 
social de jeu des chimpanzes en tant que test psychophar- 
macologique. Psychopharmacologia 32: 293-300, 1973. 

24. Milhaud, C., M. Klein, G. Chapouthier, C. C. Sandeau and J. L. 
Simon. Elrments relatifs ~. la pharmacologie du comportement 
social des chimpanzrs. Facteurs individuels de variation. Sei 
Tech Anita Lab 1: 25-34, 1976. 

25. Miller, M. H. and E. Geiger. Dose effects of amphetamine on 
macaque social behavior: reversal by haloperidol. Res Commun 
Psychol Psychiatr Behav 1: 125-142, 1976. 

26. Miller, R. E., J. M. Levine and I. A. Mirsky. Effects of psycho- 
active drugs on nonverbal communication and group social be- 
havior of monkeys. J Pers Soe Psyehol 28: 396-405, 1973. 

27. Poignant, J. C. and A. Avril. Pharmacological studies on social 
behaviour of squirrel monkey. Effects of amineptine, piribedil, 
d-amphetamine and amitriptyline. Arzneimittelfi~rsch 28: 267- 
271, 1978. 

28. Ridley, R. M., H. F. Baker and P. R. Scraggs. The time course 
of the behavioural effects of amphetamine and their reversal by 
haloperidol in a primate species. Biol Psychiatry 14: 753-765, 
1979. 

29. Sassenrath, E. N. and L. F. Chapman. Primate social behavior 
as a method of analysis of drug action: studies with THC in 
monkeys. Fed Proc 35: 2238-2244, 1975. 



D R U G S  A N D  G R E E T I N G  B E H A V I O R  195 

30. Schi~rring, E. Social isolation and other behavioral changes in 
groups of adult vervet monkeys (Cercopithecus aethiops) 
produced by low, nonchronic doses of d-amphetamine. Psycho- 
pharmacology (Berlin) 64: 297-302, 1979. 

31. Schicrring, E. and A. Hecht. Behavioral effects of low, acute 
doses of d-amphetamine on the dyadic interaction between 
mother and infant vervet monkeys (Cereopithecus aethiops) 
during the first six postnatal months. Psychopharmacology 
(Berlin) 64: 219-224, 1979. 

32. Schlemmer, R. F., R. C. Casper, F. K. Siemsen, D. L. Garver 
and J. M. Davis. Behavioural changes in a juvenile primate 
social colony with chronic administration of d-amphetamine. 
Psychopharrnacol Commun 2: 49-59, 1976. 

33. Schlemmer, R. F. and J. M. Davis. Evidence for dopamine 
mediation of submissive gestures in the stumptail macaque 
monkey. Pharmacol Biochem Behav 14: Suppl l, pp. 95-102, 
1981. 

34. Scraggs, P. R. and R. M. Ridley. The effect of dopamine and 
noradrenaline blockade on amphetamine-induced behaviour in 
the marmoset. Psychopharmacology (Berlin) 62: 41-45, 1979. 

35. Smith, W. J. The Behaviour of  Communicating. Cambridge: 
Harvard University Press, 1977. 

36. Thierry, B. H., C. L. Milhaud and M. J. Klein. The greeting 
behavior in non-human primates: a new test in pharmacology of 
social behavior. IRCS Med Sci 9: 808--809, 1981. 

37. Winer, B. J. Statistical Principles in Experimental Design. New 
York: McGraw-Hill, 1971. 


