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Effect of heat exposure in the second trimester of pregnancy on intrauterine growth of

fatal rat and the expression of HSP70, Bax and Bcl-2 of placenta
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Abstract: Objective To investigate the effect of heat exposure during the second week of pregnancy on placental development
and intrauterine growth of fetal rats. Methods Twenty-four pregnant rats were either exposed or not to a temperature of 35+1 °
C during the second week of pregnancy. The body weight gain of the pregnant rats was measured regularly, and in late
pregnancy, the pregnant rats were dissected and the number, weight, length, tail length, appearance of the offspring rats,
number of live and still births, and the placental weight were recorded. The expressions of HSP70, Bax and Bcl-2 in the
placenta were determined. Results Compared with the control group, the pregnant rats in heat exposure group had
significantly lower body weight at the end of pregnancy and gestational weight gain, and the body weight, body length and
tail length of the offspring rats were also significantly lower or smaller (P<0.05). The placental weight was comparable between
the two groups. The placental expressions of HSP70, Bax, and Bcl-2 were significantly higher in the heat exposure group than
in the control group (P<0.05). Conclusion Heat exposure during the second trimester of pregnancy has adverse effects on
placental development and intrauterine growth of the fetal rats by inducing heat shock response of placental tissue and

apoptosis of the placental cells.
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Tab.1 Changes of body weight and pregnancy outcomes in the two groups of rats

Group First day 14Fh days Zth days Qestatiqnal N_umb(?r of Ngmper of thal
weight (g) weight (g) weight (g) weight gain (g) live births stillbirths mortality (%)

Control group 225.36+14.53 281.01+21.02 374.53+21.22 152.21+18.46 73 12 144

Heat exposure group ~ 230.87+11.87 269.00+11.51 349.64+20.47 118.80+21.31 118 27 18.6

F 1.518 1.709 0.204 0.011

P 0.345 0.127 0.020 0.002 0.486
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Tab.2 Comparison of fetal development and placental weight between the two groups

Grou Number of Offspring Offspring Offspring tail Placental
P live births weight (g) length (cm) length (cm) weight (g)
Control group 9.13+3.87 4.01+0.38 4.16x0.17 1.58+0.11 0.54+0.09
Heat exposure group 10.73+3.66 3.71+0.62 3.95+0.19 1.51+0.10 0.52+0.08
F 0.009 25.226 2.047 0.407 1.895
P 0.371 0.008 0.000 0.001 0.123
3 PALARREHLHSP70.Bax.Bel-2 BB FRIZAILLEL
Tab.3 Comparison of expressions of HSP70, Bax and Bcl-2 in placental tissues
Group HSP70 Bax Bcl-2 Bax/Bcl-2
Control group 0.38+0.16 0.31+0.13 0.44+0.23 0.72+0.11
Heat exposure group 0.53+0.26 0.45+0.19 0.27+0.10 1.63+0.18
F 0.641 2.713 0.924 6.052
P 0.005 0.001 0.000 0.000
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Fig.1 HSP70, Bax and Bcl-2 expression in the
placental tissues detected by Western blotting.
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Fig.2 Quantitative analysis of HSP70, Bax and Bcl-2
expressions in the placental tissues. *P<0.05 vs

Heat exposure group

control group by t-test.
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