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Estrous Synchrony 
in Mice: Alteration by 
Exposure to Male Urine 

Abstract. Exposure of grouped, virgin 
female laboratory mice to urine from 
male mice for 2 days prior to pairing 
significantly altered the expected pat- 
tern of estrous synchrony. A higher pro- 
portion of mnice exposed to male urine 
attained estrus during the 2 days after 
pairing than did mice exposed to female 
urine or control mice. 

Female laboratory mice that have 
been housed in groups show a non- 
random distribution of copulations after 
individual pairing with a male. Specifi- 
cally, a higher proportion than expected 
achieve estrus on the 3rd night after 
pairing, and a lower proportion on 
nights 1, 2, and 4. This synchrony of 
estrus is apparently mediated by ol- 
factory stimuli derived from the male 
since (i) exposure of the female to a 
male for 2 days without physical con- 
tact results in a higher proportion of 
copulations on the first night after pair- 
ing (that is, the 3rd night after indi- 
vidual exposure to a male); (ii) females 
which have had their olfactory bulbs 
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alters the synchrony pattern (1). The 
work reported herein shows that a high 
degree of estrous synchrony can be at- 
tained by exposing grouped female mice 
to male urine for 2 days prior to pair- 
ing. 

A total of 350 virgin female C57BL/ 
6J mice, 70 to 85 days of age, were 
used in this experiment. The animals 
were weaned at 21 to 28 days of age, 
and placed in groups of 4 to 6 in steel 
cages (15 by 30 by 15 cm) until 40 to 
50 days of age. Between 3 and 5 weeks 
prior to the experiments, new groups of 
10 per cage (30 by 46 by 15 cm) were 
established. 

Females were delegated to one of 
three experimental groups. Group 1 
consisted of 140 females exposed to 
male urine for 2 days prior to pairing; 
group 2, 100 females similarly exposed 
to female urine; and group 3, 110 fe- 
males constituting a control group 
which were neither handled nor ex- 
posed to urine. Exposure to urine con- 
sisted of placing one drop (about 0.05 
ml) on the general area of the external 
nares 4 times daily during the 2 days 
prior to pairing. This treatment was 
given at 2-hour intervals beginning at 
9 a.m. Urine was collected twice daily 
from mature studs in breeding colonies 
or from grouped virgin females of at 
least 70 days of age. A different set of 
animals provided the urine for each of 
the 2 days of treatment. All females 
from each group of ten were assigned 
to the same treatment. 

At 9 a.m. on the day of pairing each 
female was placed in a clean 15 by 30 
by 15-cm steel cage with one of 60 
experienced stud males. On each of the 
following 4 mornings, females were ex- 
amined for the presence of vaginal 
plugs. Females not showing a plug 
within 4 days were not used in com- 
paring frequency distributions among 
the three groups. 

The females in group 1 (exposed to 
male urine), had the highest plug fre- 
quencies on days 1 and 2, while those 
in group 2 (exposed to female urine) 
and in the control group 3 were highest 
on day 3 (Fig. 1). The difference be- 
tween groups 1 and 2 was tested by the 
chi-square method and was significant 
(p < .001). There was also a signifi- 
cant difference between groups 1 and 
3 (p < .02). There was not a signifi- 
cant difference between group 2 and 
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DAYS AFTER PAIRING 

Fig. 1. Frequency distributions of vaginal 
plugs by days after pairing following 2 
days of exposure prior to pairing, to male 
urine, female urine, or nothing. Values 
are expressed as percentages of total vag- 
inal plugs occurring within 4 days of pair- 
ing. Sample sizes are indicated above each 
histogram. 

males in group 1 did not show a plug 
within 4 days, 15 (15 percent) in group 
2, and 22 (20 percent) in group 3. 
These differences were not significant. 

It can be concluded that exposure of 
grouped female mice to male urine can 
significantly alter the pattern of estrous 
synchrony obtained after individual 
pairing with a male. A significant pro- 
portion of mice so treated achieve 
estrus 1 or 2 days earlier than do mice 
treated with female urine or untreated 
controls. 

The role of olfaction in mammalian 
reproduction was reviewed by Parkes 
and Bruce (2). Pregnancy block, spon- 
taneous pseudopregnancy, and estrous 
synchrony were discussed as related 
phenomena in that all may be the re- 
sult of social-olfactory stimulation. A 
specific source of the stimuli has not 
been reported for any of these phe- 
nomena. In estrous synchrony it ap- 
pears that male urine is a definite 
stimulus source. It remains to be de- 
termined exactly what component of 
urine is acting as a pheromone in the 
induction of estrus. 
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