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Early-Life Nutrition Intervention Influences Pubertal Development in Female Rats
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Abstract: [ Objective] To explore the influence of early-life nutrition intervention on pubertal development in female
rats. [ Methods] Fifty—eight neonatal female rats born small for gestational age (SGA) by using maternal food restriction
were randomly divided into postnatal over—nutrition group (Group IS, n=28) and postnatal normal diet group (Group IC, n
=30). Another 58 neonatal female rats born appropriate for gestational age (AGA) were divided into postnatal over—nutri-
tion group (Group CS, n=28) and postnatal normal diet group (Group CC, n=30). Then we observed and measured the
vaginal opening (VO), sex hormone levels, organ coefficients of uterus and ovary, and numbers of corpora lutea at various
stages of each group.[Results] The VO in Group IS and Group CS was accelerated than that in Group IC and Group CC.
The levels of luteinizing hormone (LH) on postnatal day 35 in Group IS and Group CS were higher than that of Group CC.
The levels of estradiol and LH on postnatal day 35 were higher than those on postnatal day 21 in Group IS, Group CS and
Group CC. The organ coefficients of uterus and ovary on postnatal day 35 were higher than those on postnatal day 21 in
each group. The numbers of corpora lutea on postnatal day 35 and day 45 were higher in Group IS and Group CS than those
in Group CC.[Conclusions] Postnatal normal diet may help most SGA female rats catch up their growth and normal puber-
tal development, while postnatal over—nutrition promotes precocious puberty in either SGA or AGA female rats.

Key words: nutrition intervention; female rats; pubertal development; small-for—gestational-age (SGA) ; preco-
cious puberty
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Table 1 Comparison of the days of vaginal opening
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Groups VO F P
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IC 31.08+1.98 / 0.366”

0.013"/0.000

1) ws. Group CC P<0.05; 2) vs. Group CC P>0.05; 3) vs.
Group IC P<<0.05.CC: group of AGA female rats with postnatal

IS 27.90+1.45 /

normal diet; CS: group of AGA female rats with postnatal over—nu-
trition; IC: group of SGA female rats with postnatal normal diet;

IS: group of SGA female rats with postnatal over-nutrition.
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Table 2-1 Comparisons of uterine organ coefficients of rats in different developmental cycles

[(x£s), n=6]
Groups PND21 PND35 PND45 PND75
CC 0.088+0.017 0.202+0.006 0.206+0.015 0.213+0.004
CS 0.083+0.018 0.192+0.019 0.175+0.031 0.140+0.018"
IC 0.074+0.005 0.207+0.011 0.204+0.012 0.209+0.005
IS 0.073+0.012 0.192+0.010 0.187+0.022 0.164+0.022”"

Four—group comparison F=6.992, P=0.002, Four time points comparison F=269.322, P=0.000, Group-—time interaction F=16.762, P=
0.000, Multiple comparisons: "vs. Group CC P=0.041, *vs. Group CC P=0.002, *’vs. Group IC P=0.002. CC: group of AGA female rats with post-
natal normal diet; CS: group of AGA female rats with postnatal over—nutrition; IC: group of SGA female rats with postnatal normal diet; IS: group

of SGA female rats with postnatal over—nutrition.
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A: LH; B: FSH; C: E2. A: Four—group comparison F=4.219, P=0.018, Four time points comparison F=4.006, P=0.021, Group—time interac-
tion F'=4.668, P=0.000, Multiple comparisons. PND35: Group CS vs. Group CC P=0.005, Group IS vs. Group CC P=0.004, Group IS vs. Group IC P=
0.015; PND 45: Group IS ws. Group CC P=0.038; PND21 vs. PND35: Group CC P=0.003, Group CS P=0.012, Group IS P=0.000, PND35 wvs.
PND45: Group IC P=0.000. B: Four—group comparison F=0.503, P=0.684, Four time points comparison F=568.752, P=0.000, Group—time interac-
tion F=0.572, P=0.061. C: Four—group comparison F=12.841, P=0.000, Four time points comparison F=1007.414, P=0.000, Group-time interac-
tion F=48.109, P=0.000, Multiple comparisons: PND21 vs. PND35 Group CC P=0.002, Group CS P=0.002, Group IC P=0.002, Group IS P=0.002.
CC: group of AGA female rats with postnatal normal diet; CS: group of AGA female rats with postnatal over—nutrition; IC: group of SGA female rats
with postnatal normal diet; IS: group of SGA female rats with postnatal over—nutrition.

E1 ARAFRAHZTEAXRREMFEKTEZE

Fig.1 Trend of sex hormone level in rats of different development stages
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Table 2-2 Comparisons of ovary organ coefficients of rats in different developmental cycles

[(x£5), n=6]
Groups PND21 PND35 PND45 PND75
CC 0.066+0.007 0.076+0.006 0.077+0.007 0.063+0.011
CS 0.059+0.004 0.068+0.005 0.071+0.011 0.062+0.007
IC 0.045+0.002" 0.065+0.003” 0.066+0.003" 0.054+0.005
IS 0.063+0.006 0.071+0.004 0.072+0.003 0.064+0.006

Four—group comparison F=27.729, P=0.000, Four time points comparison F=18.155, P=0.000, Group—time interaction F=55.130, P=
0.000, Multiple comparisons: "vs. Group CC P=0.000, *vs. Group CC P=0.023, vs. Group CC P=0.026. CC: group of AGA female rats with post-
natal normal diet; CS: group of AGA female rats with postnatal over—nutrition; IC: group of SGA female rats with postnatal normal diet; IS: group

of SGA female rats with postnatal over—nutrition.
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A organ coefficient of uterine; B: organ coefficient of ovary. CC: group of AGA female rats with postnatal normal diet; CS: group of AGA female

rats with postnatal over—nutrition; IC: group of SGA female rats with postnatal normal diet; IS: group of SGA female rats with postnatal over—nutrition.

"'P<0.05.
B2 BAXRRARLZERHFERPEMRABRESZTLE
Fig. 2 Error bars of uterine and ovarian organ coefficient in rats of each group
®3 BAXBRTRXEFAHEFRILE
Table 3 Comparisons of corpus luteum number of rats in each group [(x +5), n=6]
Groups PND21 PND35 PND45 PND75
CC 0 3.830+1.169 6.830+1.722 9.170+1.329
CS 0 5.830+1.169" 11.670+4.033” 9.330+2.733
IC 0 3.000+1.265 5.000+1.549 7.000+2.366
IS 0 5.430+0.787" 8.330+2.503 9.140+1.773

Four—group comparison F=6.914, P=0.002, Four time points comparison F'=139.199, P=0.000, Group—time interaction '=9.187, P=0.001,
Multiple comparisons: "vs. Group CC P=0.026, *vs. Group CC P=0.015, *vs. Group CC P=0.035. CC: group of AGA female rats with postnatal

normal diet; CS: group of AGA female rats with postnatal over—nutrition; IC: group of SGA female rats with postnatal normal diet; IS: group of

SGA female rats with postnatal over—nutrition.
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CC: group of AGA female rats with postnatal normal diet; CS: group of AGA female rats with postnatal over—nutrition; IC: group of SGA female
rats with postnatal normal diet; IS: group of SGA female rats with postnatal over—nutrition. White light.
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Fig. 3 Ovarian morphology in different developmental cycles of each group
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