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ABSTRACT

The effects of varicus neuropeptides on social behavior uwas
studied in a test procedure in which 7-day isolated animals were
tested together with non-isolated partners in dyadic encounters.
The short-term isolaticn procedure increased the freguency and
duration of social activities of the rats, but hardly affected non-
social explorative behaviors of the animals. Systemic irnjection of
certain neuropeptides, i1.c. prolyl-leucyl-glyciramide (PLG), thyro-
tropin releasing hormone (TRH) and the ACTH, _ analog ORG 2766,
reversed the isolaticn-induced increase in sociel activity, simi-
larly as previcusly observed with antidepressant drugs. Sub-
cutaneous treatment with B-endorphin, @-endorphin and des-Tyr-y-
endorphin increased social interactions in 7-day isolated animals,
B~-Endorphin enhanced social behavior of non-isclated rats as uwell,
whereas Y-MSH decreased the social interactions of these animals.
Both peptides affected especially social contact behavior. The
potent action of B-endorphin suggests that this peptide and opioid
systems may play a physiclogical role in social behavior. It is
propcsed that a possible functional antagonism between ACTH-1like
peptides, especially Y-MSH, and B-endorphin may operate in social
behavicr. The acticn of the peptides may be rather specific for
social behavior, since none of the neuropeptides affected non-
social explorative behaviors of the rats during the social inmter-
action test.

INTRCDUCTION
In animal models as well as in clinical studies, the effective-
ness of psycho-active compounds may strongly be influenced by the
experimental set up. Thus, environmental conditions, social setting
and previous experiences are capable of modifying responses to
these compounds. According to Valzelli and Bernasconi (1) it is
more effective to investigate the properties of psycho-

483



active compgunds in animals showing behavioral alte-
tions than in "normal" laboratory animals. They postulated that
this would reveal informaticn more closely linked to the clinmical
profile of the compounds.

Alterations in social behavior of rats can be evoked by iso-
lation. Prolonged socio-environmental deprivation has been shown to

produce varicus types of disturbed behavior like muricide and

hypnerlocomotion (2.2) Recently we Tenorted that chort-term ien-
yperocomotion \<£,3/). necently we repgorted tnat short-term 1So0

latlon increases socic-explorative behavicor ik rats when tested in
pairs (4). This increase in sociel interactions in isolated rats
is normalized to the level of non-isolated controls by treatment
with antidepressants, but not by that with other psychopharmaco-
logical drugs (5). Thus, this behavioral procedure may be useful
for predicting antidepressant activities of substances.

The expression of social behavior depends on environmental con-
ditions as well as on internal factors (8). Candidates for these
internal factors are neurcopeptides, because of their proposed role
in behavioral adaptation (7). We have therefore investigated the
effectiveness of varicus neuropeptides to change social behavier
of non-isclated rats as well as to affect the increased social in-
teracticns due to short-term social deprivaticn. Different peptide
fragments derived from pro-opiomelanocortin and some peptides re-
lated to pocstericr pituitary and hypothalamic hormones were tested.
Especially the influence of neuropeptides with reported anti-
depressant properties (8,9,10,11), e.g. prolyl-leucyl-glycinamide
{(PLG), thyreotropin releasing hormone {TRH) and the ACTH, 4 analog
CRG 2786 was analysed in detail. Non social explorative behaviors
(ambulation, rearing) were simultaneously recorded, to establish
whether an influence on social behaviecr is exerted specifically or
through a general sedative effect.

METHODS

fnimale
ApRimats

3

Male Wistar rats, weighing between 160 and 180 grams on the
start of the 7-day isolation period were used. The rats were bred

from our own stock and housed in wire cages in groups of approxi-
mately 20 animals per cage. Seven days pr%or to experimentaticn,
the rats were either individually housed (I, in this article re-
ferred to as isolated) or in groups of 5 rats per cage (s, socially
housed, referred to as non-isolated)., Now, home cages were of
plastic, 22x13 and 26x40 cms respectively. During the isclatioen
period, cages of isolated and non-isolated animals were in the same
roomy 50 the isclated animals could hear and smell their conspeci-
fics, but did not have physical contact with them. Durirg this
pericd, the animals were kept in a temperature-controlled environ-
ment (25+1 °C), with a reqular day/night cycle (20-100 Lux; lights
on 7.00 @.m, to 7.00 p.m.?. Standard food and tap water were
available ad. lib., Animals were used only once.

Experimental procedure

Pairs of cone non-isolated (S) and one isolated (I) animal uwere
sted for social interactions. The rats were selected in such a
ys that at testing the S~ and I-animal of 2 pair did not differ
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in body weight by more than 10 g. Rats were subcutaneously injected
with saline (0.95ml) or with graded doses of various peptides 60

miniiton hRofera +ha ootk Tm oorh Aavmcrimen + T A3 FFoararmt arAiing ~F
Ll LT o UCIULL Lilc LE DU, i cactt C/\}JL.L_LIIICII\, -~ Uit roclicCclilu HLUU}JD [

pairs were tested: 1) both, the S- and the I-rat received placebo
(referred to as control rats), 2) the S-rat received saline and the
I-rat the peptide and 3) the S-rat received the peptide and the I-
rat the saline. One hour after injection, 2 pair of rats was placed
in the observation cage and the behavicr of the rats was recorded
on viceo (Sony U- matlc) for the next 10 minutes and later analysed
off line., This analysis was performed blindly. The different treat-
ment groups were tested in a random order between 9.00 a.m. and
1.00 p.m. Freguencies and the duratiocn of cccurrence of the fol-
lowing social interacticns were scored: explaration of the partner
(sniffing or licking any part of the body of the partner), ano-
genital investigation (sniffing or licking the anogenital area of
the partner), crawl-over/mount {(the rat climbs on oT over the other
rat), social grooming (mutual grooming of one animal by another),
approach/follow (walking or running in the direction of the other
rat), fighting (all aggressive behaviors towards the partner),
kicking (kicking backwards at the conspecific with one or both

hind legs) and biting {(fast snapping and leaving off or holdirg on
while jerking). Of the last two items, frequencies were measured
only. For further amalysis the items exploration of the partner

and anogenital I1nvestigetion have been combined into one item
social explorative behavior; crawl-over/mount and social groaoming
into contact behavicrs and fighting, kicking and biting into
aggressive behavicr. Because differences in sccial activity

between the first and second part of the test period have previous-
ly been observed (12}, the behavioral analysis of the 10 minutes
test period was divided into two pericds of 5 minutes. For non-
sacial explorative behaviars, ambulation (number of flaor units
crossed), rearing wall (standing on hind legs against the wall),
rearing middle (standing on hind legs in the middle of the cage)

and selfgrooming were scored., A detailed descriptien of the ana-

lysing procedure and of the behavioral items is given elseuwhere
(4,5)

Peptides -5
Feptides were dissolved in one drop of 10~ N HC1l, and subse-
guently diluted with 0.9% saline {(pH B.5-6.7) and subcutaneously

injected in an amount of 0.5 ml per animal. The follouwing peptices
wete usec: ACTH, o (H-Ser-Tyr-Ser-Met-Glu-His~Phe-Arg~-Trp-Gly-Lys-
Pro-Val-Gly-Lys-Lys~-Arg-Arg-Pro-Val-Lys- Val -Tyr-Pro-0H); ACTH

(H-Met-Glu-His-Phe-Arg-Trp-Gly-0H); (D-Phe )AETH Dhenylaia-

(D-
nine substituted for L-Prenvylalanine in hnc1+1r-r\ 1[3 +h ACTH

-~
SuVUS L vyl i eriyadigiiiiic i gO0sSaoiln Ciie Aot

analog ORG 27866 (H-Met/0,/-Glu-His-Phe-D-Lys-Phe- DH); a-MSH ﬁc-
Ser-Tyr-Met-GClu-His-Phe- arq Trp-Gly-Lys-Pro- Ual NH )5 Y-MSH (H Tyr-
Val-Met-0ly-His-Phe-Arg-Trp-Asp-Arg-Phe-Gly-~ -0H) human R-endorphin
(H Tyr-Gly-Gly-Phe-Met-Thr-5er-Glu-Lys-Ser-Gln-Thr-Pro~Leu-Val-Thr-
Leu-Phe-Lys=-Asn-Ala-Ile-Ile-Lys-Asn~Ala-Tyr-Lys-Lys-Gly-Glu-DH);
B-endorphin 1-18{ g-endorphin; g-F£)i R- endorpbln 2- 16(des Tyrl-
a-endorphin;DTaE): B-endorphin 2-17 (des Tyr '-y- endorpkln, DTYE )

AT 2_0 TOU (thyrmtremmies moloaalme bermomo
gC!ldUL}JhLII L_J: v VoLitytULL Upg L J.C.‘_LCGDJ_ILJ |UL|||U||C; }J Uiu H.L‘_P'LU—

NH,) 3 PLG (Pro-lLeu-Gly-NH2); DG-AUP (des-Glycinamide®-(Arg®)-vaso
pgressin (H—Cys-Tyr—Dhe—Gln—Asn-Cys—?ro—Arg—DH) and Oxytocin (H-Cys-
Tyr—IlemGlm~Asn—Cys-Dro—Leu—Gly«NH2).
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Statistics

For most of the variables a Wilk-5hapiro test for normality on
the data indicated that the underlying populaticn did not deviate
from a normal distributicon. Here parametric statistical methods,
otherwise non-parametric statistical tests were used. Data of the
peptices were analysed with two-way analyses of variance tests
(ANOVA) for dose levels and housing conditions of simultaneocusly
tested groups. When p values were <0.05, Student's t-tests (two-
tailed) were performed on the individual dose groups and their
controls. For comparing data observed from the same animal, paired
t-tests (normally distributed) or Wilcoxon sign tests (not normally
distributed) were used.

RESULTS

Body weights were not affected by the 7-day isclation procedure,
During this time period a mean increase in body weight of 37.3+1.3 g
in non-isolated rats was observed (181.8i1.5 on day 13 205.532.1 on
day B, Mean + S.E.M,, n=35), versus an increase in isolated Tats
of 35.5+1.2 g (165.941.3 and 201.4+1.8 on day 1 and B respective-
ly, n=35), Mean frequency and duration of the measured behavicral
items of 35 peirs of placebo treated animals in the 10-minute test
session are presented in Table I. The most freguently observed
items in the non-isolated animals were exploraticn partner (39%
of total) and anogenital investigation (29% of total). Thus, social
explorative behavicr accounts for 68% of total number of social
interactions. Less frequently occurred contact behavior (12% of
total, this item includes crawl-over/mount and social grooming) and
the item approach/follow (15% of total). Aggressive behavicr, which
includes biting, kickirg and fighting, formed only approximately
5% of total frequency of social interacticns. A similar distri-
bution over the varicus items was fcund with respect to the dura-
tion of the social activities. Thus, in general the social activi-
ties were amicable social behaviors while aggressive or sexual
behavior hardly occurred. No differences in freguency of social
explorative behavior, contact behavior, approach/follow and total
number of social interacticns were observed between the first and
second period of 5 minutes in non-isolated animals. Aggressive
behavior was significantly (p<0.03, sign-test) increased in the
second half of the test period. With respect to the time spent on
the different social activities, no difference was found between
the first and second half of the test period.

In the 7-day isolated animals, social explorative behavior ac-
counted for 63%, contact behavior for 17%, approach/follow feor 15%
and aggressive behavicr for 5% of the total number of social inter-
actions per 10 minutes. A similar distribution was found fer the
duration of social contacts (Table I). Aggressive behavior (p<0.007,
sign-test) was significantly increased in the second half of the
test period. No differences between the first and second period
of 5 minutes were observed in any of the other social activities,
neither in frequency nor in duration.

Comparing the social activities in 10 minutes in isclated
animals with those of non-isolated rats, frequencies of all social
activities except kicking were increased in the isolated animals.
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TABLE 11

EFFECTS OF NEUROPEPTIDES ON TOTAL NUMBER OF SOCIAL INTERACTIONS N
NON-ISOLATED AND 7-DAY ISOLATED ANIMALS,

TREATMENT ISOLATED RATS NON-ISOLATED RATS

Peptide Dose n| % of contrals| n| % of controls
ua/ka

Placebo (controls) 10G 100*

ACTH 1-24 50 6| 114 + 5 6| 102 +10

ACTH 4-10 50 6 93 +10 12 83 + 8

ACTH 4-10 (D-Phe) S0 6107 + 7 6| 88 +13

a-MSH 50 6 83 + 6 6] 102 +14

Y-MSH 50 6 88 + 7 12 74 + 8+ ¥

ORG 2766 0.01 6| 106 + 8 118 +14

ORG 2766 0.05 7 78 + T ¥E¥ n.d.

ORG 2766 0.1 6 68 + 8 +¥* 6| 108 +16

ORG 2766 1 6 87 +14 6 97 +11

ORG 2766 50 6 81 + 8 6 70 +12 ¥+ %

TRH 0.1 6 91 + B n.d.

TRH 1 5 B4 + B + X n.d,

TRH 10 5 80 + 5 ¥ 61 114 +15

TRH 100 5 75 4+ 9 % 6| 105 +12

PLG g.1 5 72 + 5+ % n.d.

PLG 1 5 T4 + 7 ¥% n.d,

PLG 10 5 73 + 5 ¥%¥ 6 94 +13

PLG 100 5 72 + 5 % 6 85 +11

B-ENDORPHIN 0.001 $1109 + 8 n.d.

B-ENDORPHIN 0.01 51138 + 8 +** n.d.

B-ENDDRPRIN 0.1 12 1130 + 9 4¥%x n.d,

B-ENDORPHIN 1 12 1124 + § 4% 61115 + 8

B-ENDORPHIN 10 13136 +10 4#** 121128 + 6 +%*

B-ENDORPHIN 1-16 (a-E)| 250 711300+ 7 4 ¥ 71104 +14

B-ENDORPHIN 2-16(DTaE)| 250 71 82+ 9 7| 99 % 9

B-ENDORPHIN 2-9 250 6110 + 7 7 893 + 9

B-ENDORPHIN 2-17(DTYE) 5 18 | 128 + 8 4#*¥ 18 | 105 +21

DG-AVP 50 B 1123 + 8 108 +15

OXYTOCIN 50 6 1100 +12 6116 + 8

Rats wene subculaneously treated 7 houn defone the 70 min. social inten-
action test., The parntnens of the pepltide treated animals neceived
placelo, Data ane mean (+ S.E.M,) frequencies and expressed as pencen-
tages of the cornesponding animals in simultaneously tested [-placebo -
S-placebo pairs. Only data of the peptide treated nats are presented.

® The soecial activities of.placebo treated, non-isolated rats appearned
to Re 568 of that of placebo treated, {(so0laled animals (96 pains of con-
trol nats).

n = numbern of painrns tested.

n.d. = not determined.
4 = significanl increase as compared to simullaneously tested contnrols.
v = significant decrease as compared to simulltaneously tested controls.

* Diflenenet from simuliancously tested, placebo treated control rnais,
(* p<0.05; ** p<0.07; Student’s t-tests, two-tailed.
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The higher frequency was accompanied by an increase in time spent
in social contact, although among the individual items the
durations of social grooming and fighting were not significantly
higher in the isclated animals., The differences in social activi-
ties between isclated and non-isolated animals were observed in
the first as well as in the second half of the test period. With
respect to the non-social activities per 10 minutes, rearing
field and selfgrocoming were significantly decreased in the isola-
ted animals; rearing field being decreased in the first period of
5 minutes, whereas selfgrooming was in the second period.

The effects of different neuropeptides on the freguency of
social interacticns are summarized in Table II. Data are given as
percentage of simultaneously tested placebo-treated control rats
(see methods). ACTH-related peptides tested in a dose of 50 ug/kg
did not significantly affect the total number of social inter-
actions, neither in the isclated nor in the non-isolated ones,
with the exception of Y-MSH and ORG 2766. Both these peptides sig-
nificantly decreased social interactians, but in the non-isaolated
rats only. A tendency of 2 similar effect was observed with ACTH-
4-10. Lower doses of ORG 2766 (0.05 and 0.1 ug/kg), and alsa gra-
ded doses of TRH (1.0-100 ug/kg) and PLG (0.1-100 ug/kg) signifi-
cantly decreased the total number of social interactions in the
isolated animals, but not ir the non-isolated ones.

In contrast, low doses { 0.01-10 ug/kg) of B-endor-
phin significantly increased social interacticns of the 1solated
rats (see also 13). A similar increase was found following treat-
ment of isolated rats with 250 pg/kg of a-endorphin ( B-endorphin
1-16). With the exception of the 10 ug/kg dose of B-endorphin,
these effects were not observed in the non-isclated animals. A
slight, but statistically significant increase in social inter-
actions was found with one of four tested doses of DTYE (5 ug/kg),
but a lower (1 ug/kg) and two higher doses (25 and 125 ug/kg) did
not affect the total number of social interactions. RB-Endorphin
2-9 (250 ug/kg), B-endorphin 2-16 (DTaE; 5 and 250 ug/kg) and
DG-AVP and oxytocin (50 ug/kg) did not significantly change the
fregquency of social interactions, neither in the isclated nor in
the non-isclated animals. In none of the tested rats a change in
social interactions was observed in the placebo-treated test
partners of the peptide-treated rats.

Further analysis revealed that in general ORG 2766, PLG and TRH
decreased all social interactions of the isaolated animals. Thus,
social explorative behavior (= exploration partner + anogenital
investigation), contact behavior (= crawl-over/mount + social
grooming) and the item approach/follow were attenuated by peptide
treatment. Aggressive behavior was not analysed in detail, since
this behavior occurred with a low freguency and was susceptable
to change among the various experiments. Most consistently de-
creased by peptide treatment was social explorative behavior., This
item accounted for more than B60% of the total frequency of social
interactions and was increased with 60% by the isolation procedure
(see table I). The effects of the peptides were most pronounced
during the first 5 minutes of the test period. The decrease in
frequencies of social interactions was accompanied by a similar
decrease in the time spent on social activity. No effect of these
peptides was observed with respect to the non social activities,
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COorQnT NAC MOCHIDADEDTEONDCC NN ARAIMN IE AT MR ANITN DYCADAITA PA LI SN/ A
Crrciul Ul NCURUFLFE TTUED UN AMBPULATIUN ANU REARKING TN JHE SUULTAL
INTERACTION TEST,
TREATMENT ISOLATED ANIMALS
Peptide Dose Ambulation Rearing (wall + field) n
dg/kag =
ORG 2766 g.ao1 94 * &} 105 + 11 6
u.05 101 1 88 + 12 7
0.1 100 * 7 115 + 12 B
1 111 * 4 102 + 89 &
50 110 + 7 114 + 12 B
TRH 0.1 107 T 8 105 + 6 o]
1 102 + 5 110 + 8 5
10 100 + B 114 + 6 5
100 102 + S 87 + B 5
PLG 0.1 894 + B 895 + g 5
1 94 %+ 8 106 ¥ 8 5
10 g8 * 5 84 * 8 5
100 g9 + B 39 * 12 5
B-ENDORPHIN | 0.001 | 82 + 4 ¥ 80 + 11 5
0,01 100 + 5 104 + 9 5
0.1 102 + 7 101 * 7 12
1 87 + 7 78 + 6 12
10 84 E B 88 + 7 13
NON-ISOLATED ANIMALS
ACTH 4-10 92 * 12 110 + 12 B
ORG 2766 115 + 6 108 * 11 B
v -MSH 99 * ? 118 * 13 5)
R-ENDORPHIN 1 g2 * 12 100 * 12 6
10 g8 * B 105 ht B 12
PDeoad 4 svmman i misdtmmonit il Forontod 1T hAamnr OoPare 2ho 170 min i m f o
PAR S 2 Ops) Wi/t DLLOCUA LItV o0Yy AL UAL L i it/ Dl UL Al i v HECIL » DU CLCUL

interaction Zest. The partnerns of peptide treated nats neceived
saline., Data ane presenited as mean (# S.E.M.) freguencies and ex-~
pressed as peacentage of simullaneously tested placebo Lreated
control animals. Statistical analysis was perfoamed using
Student' s t-tests (two tailed). n = numben of pcirns tested.

Y = silgnificant decrease as compared to simulilaneously tested
contnols (p<0,007).
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neither per 10 minutes (Table III), nor in the first or in the
second half of the test session.

The increase in social interactions by B-endorphin in isolated
and non-isolated rats was due to an increase in contact behavior
in particular (13). Social explorative behavior and the item
apprcach/follou was hardly changed by peptide treatment. The in-
crease in frequency of social interactions by B-endorphin was
accaompanied by an increase in the duration of social behavior, but
only time spent in cantact behavior was significantly increased.
B-Endorphin had no effect on the non-soclial activities in isolated
animals during the social interaction test (Table III).

Frequency of social interactions in non-isolated rats was de-
creased by 50 uwg/kg of Y-MSH and ORG 27E8 (Table II). A tendency
towards a decrease of social interactions was found with ACTH 4-10
(50 ug/kg). The decrease in frequencies of social interactions by
ORG 2766 was due to a (non significant) decrease in social explo-
rative behavior in the first and the second half of the test
session., The influence of ACTH 4-10 and Y-MSH was most consistent
on the item contact behavior and particularly obvious during the
second half of the test session (66117 and 52116% of controls for
ACTH 4-10 and Y-MSH respectively).

The duration of social interactions in the ACTH 4-10- and Y-MSH-
treated rats was however not changed. As a consequence, a signifi-
cant increase in the ratio time/frequency (=indicaticn for mean
duration of contacts) of contact behavior in the second part of
the test session was found (placebo: 100+4%; ACTH 4-10: 118+5%,
p<0.01 and Y-MSH: 124+5%, p<0.01).

Non-social activities of ron-isoclated animals during the inter-
action test were not affected by treatment with ACTH 4-10,

ORG 2766 and Y-MSH (Table III).

pIScussIon

Consistent with previous observations (4,5), short term social
isplation increases the freguency of social interacticens of rats,
without affecting the locomotor activity cof these animals. This
increase in social activity is not caused by a shorter duration
cf the individual contacts, tecause the duration cf these contacts
increases simultaneously with the frequency of csocial interactions.
Also others have repcrted an increase in time spent in social con-
tact after social deprivation (e.g. 14,15,16). Thus, social de-
privation may lead to an increase of the motivation to perform
soclal behaviar. The enhancement in sccial behavior seems to be
rather specific and can not simply be accounted for by a general
increase in activity. In fact, the isolation procedure did not
change locomotar activity (ambulation) of the rats, while explora-
tive behavior (rearing field) and skin-care behavior (selfgrooming)
were decreased rather than increased.

Little is known as yet about possible biochemical processes
underlying the change in social behavior induced by short-term
isolation. Several investigators have reported changes in brain-
amine levels and turn-aover rates in different brain areas after
more prolonged isolation (17,18,19). Houever, no clear correlation
between these biochemical modificatlions and the changes in be-
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havior could be demonstrated, Schenk et al. (1982) reported that
isolation decreased the number of opiate receptors in rat brain.
Moreaover,short-term isolated rats are more sensitive to pain (21,
22). Recently, brain opioid systems have been implicated in social
emotional processes (23}, Thus, a change in endogenous opioid
systems may be involved in the increase in gregariousness by
short-term social isolatiaon,

The present study shows that the increase in social activity,
induced by short-term isolaticn, can selectively be blocked by
treatment with the tripeptides PLG and TRH and with the ACTH 4-9
analog ORG 2766, Because no significant changes in locomotor and
explorative behaviors (ambulation, rearing) were found with these
peptides, 1t seems likely that the effect is specific for social
behavior in isolated rats and not due to a general sedative
effect. A similar effect has recently been described for anti-
depressant drugs (5), indicating that these peptides mimic the
action of these drugs in this test procedure. The site and mode
of action of these peptides on social behavicr is unclear. In-
tensificaticns of catecholaminergic and serctonergic processes
by PLG and TRH have been reported (24,25,26). Isolation has been
shown to imnduce metabolic changes, at least for serotonin, in
some brain areas related to the limbic system (17,27), that have
been implicated in the affective modulation of behavior in animals
and man (6). Thus, PLG, TRH and ORG 2768 may induce changes in
catecholaminergic and/or serotonergic activity within the limbic
system and this may be the underlying mechanism of the effects of
these peptides on the changes in social behavior due to the iso-
lation procedure. However, the decrease in social activity in
isolated rats by these peptides may also be due to an interaction
with endogenous opioid systems. Recently we have found that this
effect of DRG 2766 is naltrexone reversible (28) and evidence has
been presented that PLG and ORG 2766 may directly or indirectly
interact with apioid systems (29, 30,31,32,33).

Moreover, the opioid peptide B-endorphin increases the social
activity of isolated rats. The effect on social interactions by
B-endorphin is however different from that observed with PLG, TRH
and ORG 2766, B-Endorphin predominantly affects contact behavior,
while the other peptides decreased all social activities in the
isolated animals. This suggests that different systems may be in-
volved in the peptide induced changes in social behavior. Although
e-endorphin and DTYE {peptides generated from B-endorphin by brain
enzymes (11), like B-endorphin increase social interactions of the
isolated rats, the action of a-endorphin and DTYE does not resemble
that nf B-endorohin. In fact, a-endorphin increased all sociel
interactions especiallyduring the second half of the test period
and DTYE increased particularly the freguency of social explora-
tive behavior during the first part of the test session (data not
shown). It has been reported that o-endorphin pocssesses in
addition to its opiate like action psychostimulant (amphetamine
like) properties which are located in the sequence 2-9 of the
molecule (34, 35). Because neither this fragment (B-E 2-9) nor
DTYE did affect social bebhavior in a similar way as found for
B-endorphin, this psychostimulant-like gquality of a-type endorphins
may not be responsible for the effect of a-endorphin on social
behavior,
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In addition to its effect in isclated animals, B-endorphin
also increased social interactiocons when injected in non-isclated
animals., As in isolated animals, the effect was most pronounced
on the item contact behavior. A decrease in amicable social be-
havior has been found by Meyerson (36) in male-male encounters
after intracerebroventricular injecticn with 5 ug/animal
B-endorphin but not with 1 ug/animal, while this latter dose in-
creased this bebhavior in male rats in male-female encounters.
Kavaliers (37) showed that intracerebroventricular treatment with
low doses of B-endorphin (5 pg/g body weight) increased schaoling
behavior in goldfish, while a higher dose (15 pg/g) induced an
opposite effect. The increased schooling tehavicr by B-endorphin
was naloxone reversible., All these data suggest that B-endorphin
very potently affects social behavior which may implicate this
peptide in physiological processes underlying this behavior.

No significant effects of a-MSH, ACTH 1-24, ACTH 4-10 and
(D-Phe”)-ACTH 4-10 were observed in the present experiments, but
Y-MSH sigrificantly decreased the total amount of social inter-
actions in non-isolated animals. It has been reported that y-MSH
decreased territorial aggression in rats (38) and that ACTH sup-
pressed isolaticn-induced aggression in albino mice {38,40}.
Recently, a decrease in active social contact following treatment
with ACTH 1-24 and ACTH 4-10 has been fcound, when rats were
tested under special conditicns (471,42,12), Thus, in general
ACTH-related peptides may decrease social interacticns.
Interestingly, the effects of ACTH 4-10 and Y-MSH in the present
study are oppcsed to the effects obtained with B-endorphin par-
ticularly with respect to social contact behavior. Recently, it
was concluded that y-MSH, at least in some aspects, may operate
as functional antagonist of B-endorphin (43), while a similar
conclusion has been drawn for ACTH 1-24 and related peptides (44,
45,48,7)., The present data imply that such a functional antagcnism
between B-gndorphin and ACTH-related peptides, particularly
Y-MSH, may also exist with respect to social behavicr.

In conclusion, neuropeptides can influence social behavior of
rats in doses that do not affect locomotor or explorative bhe-
havior. Certain neuropeptides like TRH,PLG and ORG 2766 decrease
the enhanced social activity in short-term isolated animals and
mimic in this respect the action of antidepressant drugs. However,
more experimentation is needed before these peptides can be
labelled as peptides with antidepressant activity. B-Endorphir,
a-endorphin and DTYE increase social interactions in rats after
peripheral administraticon. Especially of interest is that R-endor-
phin ic very potent in this respect, which may be of significarnce
for the implication of opicid brain systems in social behavicr.
Consistently, the effect of B-endorphin ir social contact behavicr
is blocked by the opioid antagonist naltrexone (13). B-Endorphin
affects social behavicr of non-isolated rats in a way opposed to
ACTH 4-10 and Y-MSH, suggesting that a possible functicnal anta-
gonism between these peptides may play a role irn social behavior.
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