Effect of Preputialectomy on Fighting Behavior in Mice (34779)
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The preputials are modified sebaceous
glands of unknown function. Absolute weight
of these glands is related inversely to density
in fixed populations of both albino and wild-
stock male house mice (1, 2). Preputial
glands also tend to be heavier in dominant as
compared to subordinate males among
grouped mice of a wild strain (3).

Based on the above findings, we postulated
that secretions from the preputial glands
influence aggressive behavior. This paper
shows that fighting behavior is modified
when one, but not both members of paired
male mice have been preputialectomized.

Materials and Methods. Male brown house
mice of a strain derived from wild mice were
housed individually from 20-21 days of age
to either 60-61 or 79-80 days of age in 17.5
X 25.5 X 16.5-cm steel cages. In a prelimi-
nary experiment, males 141-544 days of age
were removed from bisexual pairs of which
each had been a member since weaning.
These animals were caged as above for 17
days.

Ten to 14 days after either preputialecto-
my or sham surgery, mice were .paired in a
cage unfamiliar to each individual. During a
15-min observation period (under red light),
presence or absence of fighting, latency of
attack, total fights, and accumulated attack-
ing time (4) were recorded, and relative so-
cial rank was assigned when possible. Each
preputialectomized male was paired one time
with a sham-operated male. In addition, each
animal was paired one time with a male of
like surgical treatment. The sequence of
paired encounters was random, and all pairs
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were established on the basis of similar body
weights.

Results. Pairs in which both members were
preputialectomized and those in which both
members were sham-operated did not differ
for any of the behavioral parameters exam-
ined (Table I). Mean latency of attack was
not significantly less in encounters involving
one preputialectomized and one sham-
operated male (p<.10), but total fights and
accumulated attacking time were greater
($<.05 in both cases). In older males (age
141-544 days), the occurrence of fighting was
increased among pairs comprised of a prepu-
tialectomized and a sham-operated animal
(fighting occurred in 18 of 20 pairs of mixed
surgical treatment as compared to 3 of 10
sham-operated pairs; x> = 8.75, $<C.005).
This effect was not apparent in other experi-
ments, nor was the occurrence of fighting
different among preputialectomized as com-
pared to sham-operated pairs.

Preputialectomized males initiated the first
attack in 45 of 71 encounters when paired
with sham-operated males (x® = 5.08,
$<<.025). Among those pairs for which rela-
tive social rank was assigned, frequency of
dominance by preputialectomized or sham-
operated males did not differ significantly
(preputialectomized males dominant in 38 of
64 encounters; x? = 2.24, §<.10). Data also
were analyzed for possible effects on behavi-
or due to a preputialectomized as compared
to a sham-operated male being dominant
(Table IT). Differences between mean values
were insignificant. However, variance for ac-
cumulated attacking time was significantly
greater when sham-operated males were dom-
inant (p<<.05).

Discussion. Olfactory stimuli are of known
importance in aggressive behavior of male
house mice (5-7). Consistent with previous
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TABLE I. Comparison of Behavior in Paired Mice: Sham-Operated Males Only (8-S), Preputialectomized Males Only (P-P), and a Preputialectomized

Male Paired with a Sham-Operated Male (S-P). Values are mean + SE; number of pairs in parentheses.
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* Age 141-544 days.
b Age 60-61 days.

¢ Age 79-80 days.

interpretation (8), we suggest that secretions
from the preputial glands may have an olfac-
tory role influencing fighting behavior in this
species. Establishment of social hierarchy per
se was not dependent upon integrity of the
preputial glands in the present study, but the
level of aggressive behavior was increased
when preputialectomized males were paired
with sham-operated males. Preputialecto-
mized animals also tended to initiate first at-
tacks of paired encounters but did not be-
come dominant more often than sham-
operated individuals.

If preputialectomy influenced individual
aggressiveness directly, one would expect an
increased level of fighting in pairs with both
members having been preputialectomized.
However, behavior observed in preputialecto-
mized pairs did not differ significantly from
that noted in sham-operated pairs. Effects of
preputialectomy on fighting behavior, there-
fore, were not due to a direct influence of
gland ablation on individual aggressiveness.
These results indicate the possbility that be-
havior of a sham-operated male tended to
elicit attack. Absence of olfactory stimuli
normally associated with the preputial glands
may have affected response of the sham-
operated male to the presence of the preputi-
alectomized animal. However, qualitative
differences in behavior between preputialecto-
mized and sham-operated males were not ap-
parent. An alternative interpretation is that
preputialectomized individuals became rela-
tively hypersensitive to odor associated with
preputial gland secretions. Odor of sham-.
operated males, then, may have provided an
attack-eliciting stimulus to the preputialecto-
mized males. The fact that level of aggressive
behavior was independent of social rank fur-
ther may indicate that the capacity to com-
municate relative social position was im-
paired in preputialectomized males.

Summary. Indices of aggressive behavior
were measured in paired male house mice
which previously had been preputialecto-
mized or sham-operated. Total fights and at-
tacking time were increased in pairs com-
prised of a preputialectomized and a sham-
operated animal as compared to that ob-
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TABLE II. Effects of Behavior Due to Dominance by a Preputialectomized (P) as Compared
to a Sham-Operated (S) Male. Values are mean + SE; number of pairs in parentheses.

Accumulated attacking

Lateney of attack (sec) Total fights time (sec)
Exp. P 8 P ] P 8

1 249.3 +-81.2 1223 +- 445 10.3 + 3.8 9.5+ 19 —_ —
(8) (6) (8) (6)

2 133.5 4 31.5  200.7 = 26.9 14.0 +- 2.3 9.0 + 3.5 104.2 + 11.3 57.2 + 19.5
) 4) €)) (4) @ 4)

3 134.1 +=31.1 169.7 291 10.0 = 1.7 12.0 = 1.6 100.1 = 14.6 107.6 +19.3
(9 (10) (9 (10) (9 (10)

4 149.1 +- 33.9 95.1 + 33.1 9.8+1.5 13.0+24 93.1+ 9.3 178.5 + 434
(11) (6) (1) (6) (11) (6)

served in sham-operated pairs. Preputialecto-
mized males also showed a tendency to initi-
ate first attacks of a paired encounter, but
social rank was independent of presence or
absence of preputial glands in an individual.
Results indicate that the preputial glands
influence fighting behavior, possibly through
olfactory pathways.
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