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Pregnancy and copulatory behavior in 
random-bred house mice mated 

in postpartum estrus 

DONALD A. DEWSBURY 
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Sixteen male-female pairs of random-bred house mice were studied in a total of 61 matings 
in postpartum estrus. An array of behavioral measures and measures related to resulting 
pregnancies were determined. Measures of copulatory behavior were comparable to those in 
hormone-induced estrus. There was no evidence that the number of preejaculatory intromis­
sions, the total number of intravaginal thrusts, or any other behavioral measure was related 
to any aspect of pregnancy measured. Thus, the paradox of a considerable amount of male 
copulatory behavior coupled with a low stimulus requirement for pregnancy in female house 
mice reported in earlier studies appears unattributable to effects of domestication, mode of 
estrus, or failure to permit females to carry litters to term. 

In both laboratory rats and house mice a functional 
luteal phase occurs only if the animal mates or receives 
similar vaginal stimulation. In both species the occur­
rence of ejaculation is usually preceded by a series of 
vaginal intromissions without sperm transfer (Beach & 
Jordan, 1956; McGill, 1962). In laboratory rats these 
preejaculatory intromissions have been demonstrated to 
be critical for pregnancy initiation (Adler, 1969; Wilson, 
Adler, & LeBoeuf, 1965). By contrast, although female 
mice receive much more stimulation than do female 
rats because of the male pattern of intravaginal thrust­
ing (McGill, 1962), preejaculatory intromissions appear 
unnecessary for the initiation of a luteal phase (Land 
& McGill, 1967; McGill, 1972). The mere occurrence of 
the ejaculatory reflex appears sufficient for pregnancy 
initiation (McGill, 1970; McGill & Coughlin, 1970). 
Thus, house mice appear to be an exception to the 
otherwise orderly correlation between the amount of 
copulatory behavior delivered by the males and the 
stimulus requirements for pregnancy initiation in the 
females of different species (Dewsbury, 1978). 

Studies of house mice have generally been conducted 
with domesticated mouse strains mating in cycling 
estrus following a sterile cycle and have emphasized the 
induction of luteal activity as a dependent variable. 
Several explanations have been proposed for the para­
doxically low stimulus requirements of female mice 
(Dewsbury, 1978; McGill, 1977). Three will be con· 
sidered here. First, because vaginal stimulation affects 
sperm transport (Adler, 1969), parturition (Diamond, 
1972), and litter size (Davis, Gray, & Dewsbury, 1977) 
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in other species, the possibility that preejaculatory 
stimulation may affect these aspects of pregnancy 
initiation in mice needs testing. Second, because stim­
ulus requirements for pregnancy differ in postpartum vs. 
cycling estrus in other species (Dewsbury, in press; 
Davis & Connor, Note 1), the effects of postpartum 
estrus need study. Third, because domesticated strains 
have undergone considerable artificial selection for good 
breeding performance, it is possible that stimulus reo 
quirements for pregnancy have been lowered as a corol· 
lary response. Thus, non domesticated mice should be 
studied. In the present study, nondomesticated mice 
were studied in tests that continued to parturition after 
mating in postpartum estrus. 

METHOD 

Subjects were 16 male-female pairs of house mice, Mus 
musculus of the random-bred WRL line. This line was bred via 
a true random-breeding program from the time of their trapping 
in a factory in Philadelphia, Pennsylvania (Connor, 1975, 1978). 
All mice were at least 90 days of age at the time of testing. Mice 
were housed in clear plastic cages 29 x 19 x 13 em with wood 
shavings as bedding. Food and water were available at all times. 
The colony room was maintained on a reversed 14: 10 photo­
period with light onset at 1800 h. 

The original design called for experimental manipulation of 
the number of pre ejaculatory intromissions. However, variability 
among different pairs and tests was so great that the original 
design was dropped and a correlational design adopted. Each 
pair was permitted to produce at least one litter. An attempt was 
then made to conduct four tests of each pair in subsequent 
periods of postpartum estrus. In fact, 13 pairs completed all 
four tests, while 3 pairs completed three tests each, for a total 
of 61 successful tests. 

At the time of the weaning of a previous litter (21 days), the 
male and female were separated by a hardware cloth barrier 
placed in the center of the cage. Cages were checked daily for 
the birth of new litters. At approximately 1600 h on the after­
noon of the day on which a litter was found, the barrier was 
removed and the mice permitted to copulate for one complete 
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ejaculatory series (see McGill, 1962). The barrier was then re­
introduced. Twelve behavioral measures, defined as in McGill 
(1962), were recorded for each test. Cages were checked each 
morning for the birth of a new litter; the occurrence or non­
occurrence of a litter, litter size, and gestation period were 
determined. If a litter was born, the next test was conducted on 
the afternoon of the birth of that litter; the barrier remained in 
place except for the period of the test. If no litter was born, the 
barrier was removed and the mice permitted to breed until 
another postpartum estrus occurred. Similarly, the barrier was 
left out if a pair failed to copulate when tested. 

RESULTS 

The 61 tests produced a total of 42 pregnancies and 
19 failures to deliver a litter. It is unlikely that any 
litters were missed, as in the 19 failures females showed 
no increase in body size, nor were any remnants of pups 
found. The mean litter size was 5.8 (range = 2-9) and the 
mean gestation period was 27.9 days (range = 23-33). 

Measures of copulatory behavior, defined as in McGill 
(1962), are presented in Table 1. Also presented are 
values for mice of the same genotype tested in hormone­
induced estrus, taken from Dewsbury, Oglesby, Shea, 
and Connor (in press). Measures were not greatly af­
fected by mode of estrus induction. Whereas males 
delivered a mean of 11.5 intromissions and 182.2 
thrusts in hormone-induced estrus, they delivered a 
mean of 12.3 intromissions (range = 1-73) and 126.3 
thrusts (range = 20-555) in the present study. 

Using t tests, behavioral data from the 42 tests 
resulting in pregnancy were compared with those from 
the 19 tests resulting in no pregnancy. There were no 
Significant differences. For example, the mean numbers 
of intromissions in tests with and without pregnancies 
were 12.2 and 12.6, respectively (t = .09). The mean 
total numbers of thrusts were 126 and 127, respectively 
(t = .04). 

The pregnancy rates for females receiving relatively 
few intromissions were comparable to the overall rate 
of 69% (42/61). For example, 16 of the 22 tests in 
which males ejaculated after three or fewer intromissions 
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resulted in pregnancies (73%). All three tests in which 
the male ejaculated on the first intromission resulted 
in pregnancies. 

For the 61 tests there were no significant correlations 
between the number of offspring produced and any 
behavioral measure. For example, the correlation of the 
number of offspring with the number of intromissions 
was +.04; that with the total number of thrusts was 
+.03. Similarly, when just the 42 tests with litters were 
considered, correlations between litter size and be­
havioral measures lacked statistical significance (e.g., for 
number of intromissions, r = +.10; for number of thrusts, 
r = +.08). 

DISCUSSION 
Behavioral data obtained in the present study were generally 

of the same order of magnitude as those obtained for this 
strain in hormone-induced estrus (Dewsbury et al., in press). 
This suggests that these modes of estrus induction produce 
only relatively small quantitative differences in copulatory 
behavior. 

The data on pregnancy initiation are fully consistent with the 
earlier data of McGill and his associates. There is no evidence of 
a role of amount of vaginal stimulation or other behavioral 
parameters in the initiation of any aspect of pregnancy mea­
sured in these tests. Although earlier research was conducted on 
domesticated strains tested in cycling estrus with only the 
occurrence of the luteal phase as a dependent variable, the 
present research used mice random bred from wild-trapped 
mice, postpartum estrus, and permitted females to carry litters 
to term. Thus, domestication, mode of estrus, and effects on 
sperm transport, parturition, and litter size provide no explana­
tion for the paradoxically low stimulus requirements for preg­
nancy initiation in house mice. 

The best available explanation for the low stimulus require­
ment of female house mice is that it is an adaptation to ensure 
pregnancy initiation on occasions in which males ejaculate 
quickly (Dewsbury, 1978; McGill, 1977). Such occasions occur 
with some frequency in some strains (as in the present study), 
may be particularly characteristic of dominant males, may be 
facilitated by pauses within ejaculatory series, and may be a 
function of a lack of full recovery from previous copulatory 
activity (Dewsbury, 1978; McGill, 1977; Mosig & Dewsbury, 
1976). However, while this may explain the low stimulus re­
quirements of the females, it leaves unexplained the substantial 

Table 1 
Measures of Copulatory Behavior in Postpartum and Hormone-Induced Estrus 

Measure 

Mount Latency 
Intromission Latency 
Ejaculation Latency 
Mean Interintromission Interval 
Time of Intromission 
Time of Mounts 
Ejaculation Duration 
Preintromission Mount Duration 
Total Number of Thrusts 
Number of Intromissions 
Thrusts per Intromission 
Number of Mounts 

*From Dewsbury, Oglesby, Shea, and Connor (in press). 

Postpartum Estrus 

Mean 

434.0 
530.8 
824.3 
78.1 
12.9 

2.4 
19.6 

1.4 
126.3 

12.3. 
14.1 

2.5 

SE 

67.0 
77.4 

129.9 
13.9 

.7 

.2 

.9 

.1 
15.4 

2.0 
.8 
.5 

Hormone-Induced Estrus· 

Mean 

291.6 
373.4 
699.4 

58.2 
15.6 

2.3 
16.1 

1.6 
182.2 

11.5 
21.8 

3.7 

SD 

55.4 
69.6 

117.4 
6.8 
2.6 
.4 

1.2 
.2 

25.1 
1.9 
1.6 
1.0 
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amount of preejaculatory behavior displayed by the male. In 
one strain there is a mean of 2 h, 132 intromissions, and 1,578 
thrusts before ejaculation (Mosig & Dewsbury, 1976). The 
available literature provides no convincing indication of a bio­
logical function for this prolonged sexual activity. One anon­
ymous reviewer of a previous manuscript suggested, "Perhaps 
domestication has emancipated mice from environmental con­
straints, and the species [sic.] which take two hours, 132 intro­
missions and 1578 thrusts to achieve ejaculation have simply 
become hedonists!" More likely, future research will reveal 
some, as yet undetermined, function for this behavior. 

REFERENCE NOTE 

1. Davis, H. N., & Connor, 1. R. Male modulation of female 
reproductive physiology during postpartum mating in Norway 
rats. Paper presented at the Eastern Conference on Reproductive 
Behavior, Storrs, Connecticut, June 1977. 

REFERENCES 

ADLER, N. T. Effects of the male's copulatory behavior on 
successful pregnancy of the female rat. Journal of Comparative 
and Physiological Psychology, 1969, 69, 613-622. 

BEACH, F. A., & JORDAN, L. Sexual exhaustion and recovery in 
the male rat. Quarterly Journal of Experimental Psychology, 
1956, 8, 121-133. 

CONNOR, J. L. Genetic mechanisms controlling the domestication 
of a wild house mouse population (Mus musculus L.). Journal 
ofComparat ; ,~ and Physiological Psychology, 1975, 89, 118-130. 

CONNOR, J. L. Development of inbred and random bred stocks 
of wild mice. Mouse News Letter, 1978, 58, 61-62. 

DAVIS, H. N., GRAY, G. D., & DEWSBURY, D. A. Maternal 
age and male behavior in relation to successful reproduction 
by female rats (Rattus norvegicus). Journal of Comparative 
and Physiological Psychology, 1977, 91, 281-289. 

DEWSBURY, D. A. The comparative method in studies of 
reproductive behavior. In T. E. McGill, D. A. Dewsbury, & 

B. D. Sachs (Eds.), Sex and behavior: Status and prospectus. 
New York: Plenum, 1978. Pp. 83-112. 

DEwSBURY, D. A. Copulatory behavior of deermice (Peromyscus 
maniculatus): III. Effects on pregnancy initiation. Journal of 
Comparative and Physiological Psychology, in press. 

DEWSBURY, D. A., OGLESBY, J. M., S~A, S. L., & CONNOR, 
J. L. Inbreeding and copulatory behavior in house mice: 
A further consideration. Behavior Genetics, in press. 

DIAMOND, M. Vaginal stimulation and progesterone in relation 
to pregnancy and parturition. Biology of Reproduction, 1972, 
6, 281-287. 

LAND, R. B., & MCGILL, T. E. The effects of the mating 
pattern of the mouse on the formation of corpora lutea. 
Journal of Reproduction & Fertility, 1967, 13, 121-125. 

McGILL, T. E. Sexual behavior in three inbred strains of mice. 
Behaviour, 1962, 19, 341-350. 

MCGILL, T. E. Induction of luteal activity in female house mice. 
Hormones and Behavior, 1970, 1,211-222. 

MCGILL, T. E. Preejaculatory stimulation does not induce luteal 
activity in the mouse Mus musculus. Hormones and Behavior, 
1972, 3, 83-85. 

MCGILL, T. E. Reproductive isolation, behavioral genetics, and 
functions of sexual behavior in rodents. In J. S. Rosenblatt 
& B. R. Komisaruk (Eds.), Reproductive behavior and evolution. 
New York: Plenum, 1977. Pp. 73-109. 

MCGILL, T. E., & COUGHLIN, R. C. EjaCUlatory reflex and 
luteal activity induction in Mus musculus. Journal of 
Reproduction and Fertility, 1970, 21, 215-220. 

MOSIG, D. W., & DEWSBURY, D. A. Studies of the copulatory 
behavior of house mice (Mus musculus). Behavioral Biology, 
1976, 16,463-473. 

WILSON, 1. R., ADLER, N., & LEBOEUF, B. The effects of 
intromission frequency on successful pregnancy in the female 
rat. Proceedings of the National Academy of Sciences, 
1965, 52, 1392-1395. 

(Received for publication February 2,1979.) 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




