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AbstracL The activity of various psychotropie drugs wa_ tested on the abnormal
behavior induced by prolonged isolation in both mice and in rats. It is suggested

_gy and that the different effects shown by the drugs on the various behavioral profiles of the
ry two species considered are dependent on the emotional level of the experimental5
:k s_im_Is.
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It is well known that prolonged isolation from the normal social
environment is able to induce severe behavioral abnormalities in mice as

well as in rats (Allee, 1942; Goldberg and Salama, 1969; SMama and /._

Goldberg, 1970; Scott, 1947; Seward, 1946; Valzelli, 1967, 1969a; Yen ...... ....

e$ a/., 1959). In particular, isolated male mice develop a strong inter- i_i_
specific aggressive behavior which becomes evident when two or three '. _'_-"

isolated individuals are put in contact in the same cage (Valzelli, 1967, _
1969a). "'

Prolonged isolation in rats produces three different types of abnormal
"_ien "' " . .._:ibehavior which were tentatively defined as _r my , "indifferent" and

"murieide" toward a mouse put into the cage (Valzelli, 1970), according
to the analysis of a number of behavioral patterns shown toward the
intruder (Valzelli and Garattini, 1971) .... :,._

The intraspecific aggressiveness in rats, defined as muricide, has ::!_

previously been described and it can be induced by brain surgery :_

(Karli, 1956; Karli and Vergnes, 1963; Vergnes and Karli, 1963), by iiii'i_ I
genetic selection (Horovitz et al., 1965, 1966) or, as mentioned above, by -_
prolonged isolation (Goldberg and Salama, 1969; Salama and Goldberg, :_

1970; Sofia, 1969; Valzelli, 1970). The so-called friendly and indifferent ii_i:'-_
behavior, arising from this last experimental situation, has not been
described before.

This communication reports the effect of a number of psychotropic :'i_i_
drugs on the different expression of altered behavior shown by mice and -:_

rats submitted to isolation. • ;: ,_.ii_
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•_, Materials and Methods

Male Swiss Albino mice, weighing about 20 4-2 g, were isolated in its

single Makrolen cages (internal size = 2I x 15X 13 cm) for 4 weeks at a the

constant room temperature of 22 ° C and 600/0 relative humidity and fed int,

ad libitum. To test the aggressive behavior, the animals were grouped in is q
threes and their aggressiveness was evaluated at different times after Th_

intraperitoneal administration of saline or drug. The degree of agres- ln_-i
siveness was scored as reported elsewhere (Valzelli, 1967; Valzelli et al., any
1967).

The reproducibility of the results was checked on a blind basis. At the ade

end of the period of isolation, the animals were constantly aggressive in to_,
100°/o of the cases, with a score of 100. wiE

Wistar male rats, weighing 2004-10 g, were isolated in single Ma- the:

krolon cages (internal sLze = 14 x 24 x 41 cm) for a period of 6 weeks, at _

a constant room temperature of 22 ° C and 60°/o relative humidity and of"

fed ad libitum. The development of the different behavioral profiles was 197
followed during the entire period of isolation, by putting a naive normal

mouse in contact _ith the isolated rat and evaluating the muricide, isok

friendly or indifferent behavior according to the score shown in Table 1. as r
o!_ o

Table 1. Dillerent types ot behavior ,hown by ra_s submitted to 6 _ee_ isoIa_io_ 1_att_
oteard a mou,e _ into tl_ir cage (N = normal, M -_ muri_ide, F = friendly and
I = indil[emnt rata) eztrre,_ed a, _ercent oI animals presentin(j $_ clmrar2eri,tlcs

listed below I

Behavioral a Types of animals ieo_
patterns diam

N M F I they
Approaching 100 100 100 4 anti_
Sniffing 100 20 100 4
Licking 56 0 100 0 r_
Grooming 15 0 64 0
Nest preparing 0 0 22 0 mice
Pieking up 0 0 91 0 ._
Carrying around 0 0 87 0 tour;

Joking 18 0 65 0 frie_t
Jumping 0 10 - 12 0
Iucoordinated Mor_

hyperactivity 0 0 34 0 l'el_._
Ti-emor 0 0 12 0 is al

•" Piloerection 2 100 0 0 flur_
Digging 0 85 0 0
Compulsive eating whel

and dri_ld_g 0 16 2 67 dru_
Attaekina 0 100 0 0
Killing 0 100 0 0 chlo

• Observations made by two observers in 800 rats. acti'
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, The muricide reaction, by which the rat ki11._the mouse by breaking
isolated in its neck, was obtained in our experimental conditions within 10 miu i 3.

_weeks at a the term "indifferent" was adopted to indicate a complete lack of
dity and fed interest by the rat for the presence of a mouse in the cage. This behavior
e grouped in is quite different from the normal one for rats not submitted to isolation.

times after The so-called ',indifferent" behavior might be considered as an ex-
_e of agres- pression of a deep emotional blockade, preventing the development of
alzelli el al., any oriented behavior toward the intruder animal put into the cage.

The behavior of those rats defined as "friendly", for lack of a more
basis. At the adequate definition, is more complex. They exhibit an active behavior

_ggressive in toward the mouse, reminiscent of animals playing among themselves
with some inclination to nurse, e.g. the preparation of a nest in which

single Ma- they put the mouse.

:fi weeks, at Isolation produces approximately 30o/0 of "muricide" rats, with 250/0
rmidity and of "friendly" and 450/0 of "indifferent" animals (Valzelli and Garattini,
profiles was 1971).

aide normal All the drugs employed were administered intraperitonelaly both in
te muricide, isolated mice and rats, and the effec_ was followed for a period of 48 h:
t in Table 1. as reported elsewhere for aggressive mice (Valzelli et aL, 1967), saline

or other solvents employed did not affect the different behavioral
_tks _so/at/o_ patterns (Table 2).

d_z_/r_ Results and Discussion

In Table 2 the effect of a number of drugs upon the behavior of _-_, ik

isolated mice and rats is shown. The data obtained indicate that benzo- _ _
diazepines are effective in blocking the aggressive reaction in mice but _'
they are unable to modify the muricide activity in rats, while tricyclic
antidepressants such as imipramine and desipramine, block the muricide

response completely and for a long time, as shown by Horovitz (1965)
and Horovitz et al. (1966), but without affecting the aggressiveness in

mice, as reported earlier by Valzelli et al. (1967). __euroleptic drugs block both the aggressiveness in mice and the

murieide behavior in rats. In particular, the hutyrophenones induce .i' :

friendly rats to become indifferent, as some stimulant derivatives do. >i_.. _ Moreover, yohimbine blocks both aggressiveness in mice, as previously
i reported (Valzelli et al., 1967) and muricide behavior in rats. This drug "_
' is also able to transform the friendly rats into indifferent ones. Fen-
i fluramine and methylphenidate, decreased aggressive behavior in mice1
' whereas amphetamine and fencanfamine did not. However, all four

drugs inhibited the muricide activity of isolated rats.

Some apparent discrepancies in the antiaggressive properties of _

chlordiazepoxide and other drugs in mice and rats, compared with the I__:_activity on rotarod performance of the animals reported by others

i
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Table 2. Activity o[ some _je2toa_ive drugs on di//erent ty2_esof behavior by prolonged
isolation in mice (aggressive mice = A) and in rats (M -_ murioide, _' -_ /riendly and prf

1 -_ indi//erent rats) _"
st.

Treatment ml or o/e inhibitory effect on rat
mg/kg
i.p. A M F I phi

19(

Saline 1 0 0 0 0 is i
Tween 80 20/0 1 0 0 0 0
Carboxymcthylcellulose 0.50/0 1 0 0 0 0
Chlordiazepoxide 5 100 (2) 0 0 0 exc
I)iazepam I0 I00 (2) 0 0 0 me_

: Medazepam 10 I00 (lX/2) 0 0 0 ill :
25 100 (3) 0 0 0

Oxazepam 15 I00 (6) 0 0 0
Imipramine 10 0 100 (15) 0 0

I)esipramine 10 0 100 (36) 0 0 Allc
Chlorpromazine 5 100 (7) 100 (7) 0 0 Chr
Propericiazine 1 100 (6) 100 (71/_) 0 0
W_loperidol 1 75 (5) 100 (3t/s) 100 t (6) 0
Triperidol ! 100 (6) 100 (10) 100 • (12) 0 CorL
Amphetamine 5 0 100 (20) 0 0
Fencanfamine 20 0 100 (8) 80 a (4) 0
Fenflurarnine 15 50 (2) 100 (51/2) 100 t (2) 0 l

: Methylphenidate 10 50 (5) 100 (6) 100 t (2) 0 Din_
Lysergic acid diethylamide 0.2 0 0 100 L (2) 0 in
Yohimbine 10 100 (6) 100 (ll/s) 100 t (4) 0 14

• The animals become "indifferent". Dolfi_
ac

Each figure corresponds to ten anir-_ls. The duration of the observed effect in 1.c
hours is in brackets. Drin_

Ot

Gold_

(Sofia, 1969), can be accounted for by differences in the strains of Is"

animals employed. These differences may also be explained by the much Horo,
higher doses used when studying locomotor activity than those used in 6

the investigation of aggressive behavior (Christmas and Maxwell, 1970). - ].
It is difficult at present to interpret the different sensitivities of the k>

two experimental models of abnormal behavior induced by prolonged - t-
isolation as far as drug action is concerned. Two main factors should be d

• ,:.._:!;::,. considered in this respect. Kar_
_, Firstly, some nonspecific pharmacological activities, such as muscle a

relaxation by benzodiazepines or stimulation by amphetamine-like -v S_

L' agents may reach a different intensity on the two animal species con-

sidered and they may therefore influence the final response observed in Marc
_: terms of behavior, f_

i *_' Secondly, the differences observed might reflect differences in drug 4

metabolism between the species and and thus in the behavioral patterns -- 3l
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, by pro/o_ed produced. It should be mentioned that diazepam is transformed into:/riendly and
N-demethy|diazepam and oxazepam in mice but not in rats (l_arcucci
el aZ., 1968a, b); imipramine disappears more rapidly in mice than in

rats (Dingell et a_., 1964) while amphetamine is hydroxylated on the

I phenyl ring in rats (])ring et al., 1966) but not in mice (Dolfini et al.,
1969). Furthermore, the sensitivity to amphetamine and fencanfamine

0 is increased in isolated versus normal mice (Consolo et al., 1965a, b).
0
0 Despite this criticism, it is suggested that psychotropic drugs can
0 exert a different effect in relation to the emotional level of the experi-

0 mental animals (Valzelli, 1969b, 1971), as has also recently been reported

0 in man (McNair et aL, 1970).0
0
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