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The life history of the Japanese mouse, Mus
molossinyus Temminck and Schlegel VII

Some notes on the sexual cycle*

Fusanori Hamajimat
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Table 1. Frequency distribution of each cycle length by season in various
ones in the observations obtained from twenty three mice.

Tatal| Average
Cycle length in day) 3 4 5 6 7 8 9 10 12 14 [no. of, cycle
cycles] length
XII 1 8 6 7 2 1 35| 618
Winter { 1 3 6§ 7 5 1 1 1 24| 617
1 3 8§ 6 1 2 1 21| 595
Sub-total 7 22 18 138 3 4 2 70 l 6.07
1 2 18 18 5 2 i al 583
Spring { v 2 16 17 13 3 511 598
vii 3 12 18 15 2 52| 604
Sub-total ‘1 7 46 48 33 7 1 1 | 44| 59
VI 1 1 12 3 2 1 1 1 22| 623
Summer 1 VIl 1 4 4 6 ¢ 1 1 21| &n
VIII 5 9 2 5 2 1 1 35| 692
Sub-total 2 10 25 1 1 4 8 1 1| 8 663
X (1 8 24 2 8 1 1 61| 569
Autumn { X 3 17 8 2 30 5.30
X1 2 18 17 5 2 2 6| 5285
Sub~total 1 &8 59 5 13 3 2 1 | 137[ 5.66
T R e
occurrence of |2 24 187 142 70 24 10 4 5 1 | 4gip (BO01%007
each cycle length ays
NMumber of days
of cach cycles |6 96 €85 852 490 192 90 40 60 14 |2515| ——
observed
Percentage of
frequency in each| 048 573 3263 3380 1676 573 239 096 119 028 100 —
cycle length
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Table 2. Frequency distribution, percentage and relative duration

in days of each stage composing one estrous cycle in the
observations obtained from twenty three mice.

Proestrus Estrus . Metestrus Diestrus

! E o ) . -c . =] B

P8 =R 2 8

‘ 5 R 5 5
S m '5 Y U ‘:‘3 L U ls Eal ! (5] ‘5 o
eason B | ™ o & % R E = B B & ©e
=] = ug a it [ =] it v.5 = = o
@ a B [T =) ] & =] o a = o=
= ) it = o prap Ay = O = = [} e

g 2| d a g o= a g | = T 5=

e [ [¥] 1N [T [ ~ I [T} H (1] (5]

Be | oA | M S IV -1 N - m oA
X1 8] 104 | 064 | 32| 403 ] 250 8| 104 | 064, 30 389 | 239
Winter { I 91 111 067 | 30| 422 253 8| 105 | 063 291 361 | 217
1 8102 | 063 | 23| 243 | 213 | 11| 184 | 1.02; 25| 39.1 | 2.42
Sub-total | 25 | 1057 065 | 85 356 | 239 | 27 | 1243 076 | 84 ‘ 3808 233
111 14 95| 062 50| 346 | 225 13 88! 057 69| 471 | 3.06
Spring { v 16 10,1 | 0.62| 61 | 386 | 235 | 15 9.5 057 | 66| 418 | 255
v 20| 122 | 076 | 61 | 372 | 231 | 22| 1238 | 079 | 62| 878 | 234

Sub-total [ 50| 106 | 067 | 172| 368 2.30‘ 50 | 10.37\ 064 | 107 | 419 | 265
vi | 7| 86]o57| 32| 395|278 6| 62 043 36| 457 315

Summer { VIl | 8| 455 032| 20| 4394 308 | 4| 806 024 30| 45.45 318
VIII 8| 107{ 057 ) 28| 873 | 205 7 63| 051 32 42.7\ 2,35

Sub-Lotal 18 | 7.95) 050 | 89 | 4025 262| 17| 7.9 | 039 | 98| 4462 2.9
1x | 24| 140 080 | 62| 360 | 205| 26| 151 | 086 | 60| 849 | 199

Autumn { X | 12| 129| 076 | 33| 388 217| 10 118 | 0.66 | 31| 365 | 205
XI | 18} 122 o70| 58| 41.8 | 238 | 15 108 | 062 | 49| 362 | 201

" Sub-total ‘ 54] 13.03] 075 ‘ 153 | s8.87| 220 | 51| 1256 071 | 140 35.53} 2.02
Total '[147| 11.37’ 0.68 | 499| 36,36/ 2.30 ‘ 185 | 10.3s| 0.63 | 519| 39.39| 2.39

6 days

068 day 2.30 days : 230 days.

Fig. 1. Relative duration in days of four stages composing one estrous cycle,
P—proestrus O—=estrus M=metestrus D=diestrus
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Table 3. Number of estrous cycles observed in each month,

No. of estrous cycles observed |
Mother ne. | No. Winter Spring Swnmer Auturan Total
u 1 oo v v VIVOIVII IX X X1
1 P 2 5 3 2 14
05 2 4 2 2 8
il 4 3 2 5 2 6 3 6| 3
33 5 | 4 3 5 4 4 1 2 5 ]' 28
B 6 5 1 2 2 1 1
5 71 2 5 4 4 3 2 5 2 3 30
8| 5 5 5 5 4 5 3 3 3 6 3 6 53
‘ 9! 4 4 3 4 5 4 4 2 4 & 2 4 46
- 0| s 5 5 4 4 5 3 2 4 3 3 8 &
110 1| 3 2 3 4 3 1 5 1 3 6 2 5 38
12 3 3 3 3 2 2 16
T 13 2 4 3 8 2 6 2 51| =
77 14 1 s 5 2 13
15 1 2 2 5
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2 1 5 4 2 4| 18

2 2 4 3 2 2 16

2 2

2 1 3

i 2 6

2 1 3

3 3

B2 2 4 S @ o® oA BN |
70 144 68 187

31 81 28 31 50 31 S0 31 31 %0 15 30 | 349

0.1 077 0.75 1.32 170 168 073 070 0.81 208200150 |

—_— — , — 1.20
0.78 157 074 1.83

Table 4. Percentage of number of days represented as an estrous stage and
ancestrous stage in observations obtained from twenty three mice.

f 5
et - 1

b o v 22 E%

53 E & 25 23

Seazn S|SB fy | 8= | i

1 I R B TR T

S48 Z et zB ¥ ®E
X1 154 404 558 27,59 7241
Winter { 1 148 317 165 3183 68.17
T 125 267 392 31,89 68.11
Sub-total [ 107 988 [ uis | soas 69.82
11 239 195 434 55.29 un
Spring { v 305 115 420 7262 27.38
v 314 182 496 6331 36.69
Sub-total 858 492 ‘ 1350 1 6356 ] 36.44
VI 137 403 540 25.39 7461
Summer { YII 141 386 527 26.76 73.24
VIII 173 354 527 32.83 87.17
Sub-total 451 1143 1594 28.29 \ TL71
X 347 253 600 57.83 4217
Autumn { X 159 183 342 46.49 53,51
X1 269 201 570 47.19 52.81
Sub-total ’ 775 | 737 1512 i 51.26 ‘ 1874
Toal | 25 | s | s | sam | sras
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Allen (1922) =k % & brown mice Tik 6 H, yellow mice fs L¢F gray mice Cik
5 H, black mice ¥ 1 7¥ albino mice G4 A ¢HsEVv-5. ¥ 12 Parkes (1926,
1928) it A~AY A A XD L HEOR X% 6.21340085H & LT3, X6 Eisler (1926)
i1 fEME 5~TH L L, FA (1927) x5 8, MBI (1931) &3 BSTH L LTWwa. 3k
OEELIIFE~Y 3 32X 30 1JSHORI3ITEHC L 2 TeefiT 354, 1HTHL:
Z LD B O FHN Y 6.0011:0.0798 ThH2F (F1).

LEX H IS AR L 2 ORIEA TR CRL TR S £ 3 AN 048 %, 4 Bt
573%, 5 HIMAS 3263 %, 6 HAIH 33.890 % Chihirl, 7 H/At 1676%, 8 Hu
#573%, 9 HHR 239%, 10~14AFDL DM 239% CHhote. Shick->C5 BR
> 6 HMBELLEVZ LARLTS,

DECIHIEFCRT ZABOEIIC OV TAS . Allen (1922) REEH~YH 2K
OXERIE TR INE 1 ~3 B2 2 E L T3, Parkes (1926, 1928} 1135
PRI 2 TERTHEI & DR XN 3T19H G, ZEATHIIE & BAW L O Xk 204948 C
B EWEL TS, FA (1927) ) X 5 L BNFWIIX 1 BRUF, ZENHNE I~3H, JEh:
BEE 1 HBLF, RS oA 3 Beh A L v d . AT CEAENIELNEE 0.68
B, ZEtsgYty 2308, FHHESIBE-EY 063, ANy 239R chot. =
ORI~ 7 2% 3B BN (1927) ORISR ITV 5.

2. FREEMERMY

e b i e X ORI T It B AHR O ENTIRIEL M U (P4 « IRl 1957,
1958, 1960a; #ky 1961), Zh b OB LABMOYAGRRMEKCEL (i, W&
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L2 D EMT BN A, TRHBAENC BT 2NN O S 2 L T4 S L1k
6.63H, 4% 607TH, vt 5.96H, #Ki 5.66H G, WA W CMIMEER L, fs2iK
RT3 - Lk bivi: GR L), TR b AT OBAGITC v 5 1 3RO LE S0,
Z5 CHRVWENOMY X By, EFie Do THES Mo R Rk b, e
g W A ATg. kLRI OMNIRS HEax 758 CHA R oAt 137 B e
W5 & DEEAESEI N LREHKMT S, FoRGRFE0 R2EIREO 144
DEA X DR BMCH . FFERIRC 1 H Y D DRSS IRE A D LGN L 3\ R 2K
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* BN RNIBC BT 38 ORIYHEL T4 3, Mo Lbhiike
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Résumé

The reseaches on the sexual cycle and breeding season of Mus musenius have
been made by many investigators (Hinton, 1918; Kirkham, 1920; Parkes, 1924;
Kalabukhov, 1937; Fenyuk, 1937; Makine, 1941; Southern and Laurie, 1946;
etc.). In the Japanese mouse, Mus molossinus Temminck and Schlegel, there are
some reports concerning the breeding season and its accompanying phenomena
(Hiraiwa and Hamajima, 1957 ; Hamajima, 1958 ; Hiraiwa and Hamajima, 1958;
Iliraiwa and Hamajima 1960a, b; Hamajima, 1961). So far as I know, however,
no report was made regarding the sexual cycle in the mouse.

Since the classical description of Allen (1922), vaginal smear has been
always used as an index to ovarian activity. So that, the detection of the
sexual cycle in female has been carried out by means of the vaginal smear
technique in this study.

My observations were made basing on twenty three unmated adult mice
derived from eight litters in our laboratory. Vaginal smear was taken by
cotton swab method between August, 1956 and July, 1957.

The length of one estrous cycle was determined by the mean duration,
and the relative length of each stage in one cycle was estimated by Astwood’s
(1939) method. The summary is as follows:

1. Photographs of the vaginal smears taken at each stage of estrous cycle
and ancestrous stage were shown in the Plate 2,

2. There are two types in the properties of vaginal smears at anoestrous
stage. One of them consists of cpithelial cells, cornified cells and leukocytes
(Plate 2, Fig. 5), and another type epithelial cells, leukocytes and mucus (Plate
2, TFig. 6).

3. The average duration of the cstrous cycle in summer (June-Aug.) is
6.63 davs at a maximum, in winter (Dec.~Feb.) 6.07 days, in spring (Mar.-May)
596 days, in autumn (Sept.-Nov.} 566 days at a minimum.

4. The cycle length which shows the most high ratio in frequency distribu-
tions is 6 days type.

5. Number of estrous cycle observed per day in autumn is 1.83 at a max-
imum, in spring 1.57, in winter 0.78, in summer 0.74 at a minimum.

6., The length of proestrus in autumn and spring is longer than that in
the other seasons. Contrary to it, the relation reverses in the length of estrus.
On the other hand, the length of metestrus in winter and autumn is longer
than that in the other seasons. On the contrary, the length of diestrus in winter
and autumn is sharter than that in the other seasons.

7. Estrous cycles were observed mainly in autumn and spring, and there
are many mice being anocestrous stage in summer and winter. On the other
hand, we made a study on the breeding season of the mouse under the natural
environments and reporled preliminarily that breeding activity in autumn and
spring is higher than in winter and summer (Hiraiwa and Hamajima, 1957, 1958;
Hamajima, 1961). The fact was endorsed by the data concerning the sexual
cycle in captivity obtained from the present study.

Zoological Laboratory,
Faculty of Agriculture,
Kyushu University
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Explanation of the Plate 2

Figures show the vaginal smears taken at each stage of estrous cycle and
anoestrum,

Fig. 1, Proestrus, consisting of nucleated epithelial cells only. x700,
Fig. 2. Estrus, consisting of non-nucleated cornified epithelial cells
only. x700.

Fig. 3. Metestrus, consisting of non-nucleated cornified epithelial cells
and leucocytes. X700,

Fig. 4. Diestrus, consisting of leucocytes and nucleated epithelial cells.
x 700.

Fig. 5. Anocestrum (the first type), consisting of nucleated epithelial
cells, non-nucleated cornified epithelial cells and Ieukocytes.
% 160.

Fig. 6. Anocestrum (the second type), consisting of nucleated epithelial
cells, leukocytes and mucus. X 160.
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