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The Effect of Increased Maternal Body Weight on the
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Table 1. Mean body weight at 9 weeks of age in male mice (g)
Generation Li
Line mne
10 1 12 13 average

C 38.344+0.55 (292 37.20-0.63 (26)* 37.1040.58 (20)2 36.76--0.68 (14)r  37.47+0.31 (98)
M 42.58--0.64 (35)> 45.18--0.65 (30)° 43.88+0.69 (32 46714074 (37)b¢  44.6140.35 (134)
F 41.4941.17 (14)> 45.18+0.52 (28)> 45.69:+0.69 (23)c 47.88+0.57 (27)b 45.544-0.39 (92)be
MF 49224085 ( 6)c 45254201 (130 46.88+0.76 (23)c 44.670.71 (30)c  45.864-0.55 (72)¢

Mean+standard error.

v

( }: Number of sample.
a, b, c: Those with different superscript letters are significantly different among lines at 5%
level.
Table 2. Mean body weight at 9 weeks of age in female mice (g)
Generation Li
Line e
10 11 12 13 average
C 30.4940.32 (30) 3161:0.30 (19) 29.43+0.38 (29)* 30.97£1.00 (12  30.45+0.23 (99
M 35.83:£0.54 (39)b 37.21+0.39 (37) 3643054 (31)> 39.35:0.61 (44)p  37.31:+0.29 (I51)b
F 34.844-0.73 (18)> 38.10+0.37 (37)p 37.18+0.46 (26)> 39.56+0.69 (84)p 37.86--0.28 (115)b
MF 40774111 (12 40.38:1.62 ( 8)> 38.6440.80 (18)c 39.98::0.63 (27)b  39.80--0.44 (65)c

See the footnote of Table 1.
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Table 3. Mean litter size

L Generation Line

ine

10 11 12 13 average

C 8384122 (8¢ 8114117 (9  7.331.39 (9)r  850+1.36 (6)ab 8.030.62 (32)
M 10.25::0.99 (8)bc  9.67+1.10 (9>  11.78:0.85 (9)bec  11.6740.94 (9)be 10.86--0.49 (35)®
F 13254170 (8)>  13.86--0.67 (7)® 14.25--1.95 (8)>  15.17+1.56 (6) 14.0740.77 (29)
MF 8.834+0.98 (6)ab 9.83+1.14 (62 9.43+0.69 (7)ac 7.00+1.22 (5 8.88£0.51 (24}

See the footnote of Tabe 1.

Table 4. Survival rate of fetus at 14 days of natural gestation
. Number of Pre-1 Post-1 I/CL N/CL N/I
Line recipient CL I N loss loss (%) (%) (%)
C 19 14.3 134 10.9 1.0 2.5 93.382b 76.102 81.502
(12-19) (10-18)  (6-16)  (0-4)  (0-6)
M 25 15.2 14.6 124 0.6 2.2 96.042 81,532 85.492
(12-20)  (8-18)  (5-16)  (0-4)  (0-6)
F 28 18.2 16.5 14.8 1.8 1.7 90.390 80.98a 90.59P
(14-23) (11-20) (10-20) (0-5)  (0-6)
MF 13 16.9 15.2 10.4 1.7 4.8 89.95b 61.64> 68.53¢
(12-23) (11-18)  (1-17)  (0-5) (1-10)
Upper: Mean number. (' ): Range (min-max).
CL: Ovulation rate, I: Number of implantation, N: Number of normal fetus,
Pre-I loss: Number of lost fetus before implantation,
Post-I loss: Number of lost fetus after implantation,
See the footnote of Table 1.
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Table 5. Survival rate of transferred embryos
Line of . Rate of implantation (%) Survival rate (%)
recipient A 5 N L /A 1/S N/L L/
C 2cell 128 (25) 76 (15) 64 53 11 48.32 79.82 81.78b 18.3ab
4~8 cell 19 (3) 13(2) 7 5 2
total 147 (28) 89 (17) 71 58 13
M 2cell 198 (39) 106 (21) 62 45 17 28.5b 51.3p 72.78¢ 27.38¢
4~8 cell 72 (14) 43 ( 8) 15 11 4
total 270 (63) 150 (29) 777 56 21
F 2cell 183(36) 108 (21) 82 78 4 46.80 77,98 90.2b 9.8
4~8 cell 35(8 23(5 20 14 6
total 218 (44) 131 (26) 102 92 10
MF Zcell 230 (27) 29 (6) 22 12 10 7.3¢ 67.780 52.2¢ 47.8¢
4~8cell 84(14) 5(1) 1 o 1
total 314 (41) 34(7) 23 12 11

A: Total number of transferred embryos, S: Number of embryos succeeded in transfer,
I: Number of implantation, N: Number of normal fetus, L: Number of lost embryos,

See the footnote of Table 1.
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Table 6. Weekly body weight of offspring from transferred embryos after birth (g)
Line of Week of age
recipient At birth* 1-wk 2-wk 3-wk
C 1.94 5.39+0.142 8.454-0.132 11.024+0.292
M 1.92 6.43+0.18p 10.114-0.23P 13.454:0.34P
F 1.97 6.254-0.22b 9.48+-0.20P 13.154:0.35P

See the footnote of Table 1.

*: The birth weights are adjusted to the litter size of five when litter size are smaller than five.
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Summary

Apparent differences in litter size and ovulation

rate were observed among the strains of mice

which were seletced for heavy body weight with

the different intensity of selection in males and

females.

This study examined the effect of fetal

and maternal strains on prenatal survival and

postnatal growth in three slected strains (M, F and

MTI strains) and an unselected control strain (C

strain).

M strain was selected for heavy body
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weight in males alone, F strain in females alone
and MF strain in both sexes. To compare prenatal
survival among strains, pregnant mice were killed
at 14 days of gestation and the ovulation rate and
pre- and post-implantation losses were estimated.
To examine the prenatal and postnatal effect of
maternal strains, the embryos of C strain were
transferred into the females of four strains. The
survival of fetuses was investigated at 18 days of
gestation. Some of the transferred females were
left to deliver and foster young, which were
weighed weekly until weaning. The following
results were obtained :

(1) The prenatal survival was affected more by
the effect of maternal strains than by that of the
fetus’ own strain.

(2) The significant increase in litter size of F

strain was due to the increased ovulation rate and
improved maternal effects.

(3) M strain showed fewer increases in ovula-
tion rate and the same post-implantation losses
as C strain. This resulted in fewer increases in
litter size than F strain, though the strain showed
the same increase in body weight as F strain.

(4) MF strain, which had the largest body
weight, showed increases in ovulation rate but no
increase in litter size because of the largest losses
of embryos. This might be due to the inferior
uterine condition caused by the strongest intensity
of selection.

(5) The differences in the maternal effect among
the strains seemed to affect the survival of the
fetus, but revealed no important effect on its
growth.



