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Oxidative Damage of Heat-Stressed Mouse Oocytes and
Preimplantation Embryos and Their Environments

LI Hui-hui, TIAN Wen-ru, ZHANG Zhi-hong, ZHANG Qi-yao, GAO Shan-song

(Department of Animal Science and Veterinary Medicine, Qingdao Agricultural University, Qingdao 266109, Shandong)

Abstract: [Objective] This study was conducted to determine the effects of heat stress on the oxidate damage of
organism(liver), genital system, oocytes and preimplantation embryos, and to observe oocytes’ and embryos’ subsequently
developmental competence. [ Method] GSH and MDA in the oocytes, preimplatation embryos and several organs were determined
by using total glutathione and malonaldehyde assay kit, respectively. The subsequently developmental competence of heat-stressed
oocytes and embryos was determined. [Result] The subsequently developmental competence of the oocytes (6 h) and embryos (12
h) on day 1 to day 3 (before morula) in the mice heat-stressed at 35°C for 6 h or 12 h decreased significantly. The {GSH content
decreased and MDA output increased significantly in heat-stressed embryos on days 1, 2 and 3, but not in heat-stressed oocytes.
However, nothing changed in embryos on days 4 and 5 of age cultured in vivo and the embryos on days 1 to 5 of age heat-stressed at
39°C for 12 h cultured in vitro. The {GSH content increased and MDA output decreased significantly in liver and oviduct with the
increased grading of heat stress and prolonged time, and in the ovary and uterus with 41°C heat stress only. [ Conclusion] The results
demonstrate that the loss of developmental competence of early embryos is associated with oxidate damage of maternally
heat-stressed enbryos before morula, but neither of maternally heat-stressed oocytes nor in vitro cultured 1 to 5d embryos.
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Different letters within the same tissue indicate different significantly, P<<0.05

SR/ NRATAE. DNE. WMIIEFIFE=H GSH (A) FIMDA (B) WA E
Content of tGSH (A) and MDA (B) in liver, ovary, oviduct and uterus of the heat-stressed mouse

BHASZ NS, REXE 1. 2 f1 3 d MKk
1GSH Fil MDA (1) AR AR AT WL (P
<0.01) , 10 HWRIG (R ZEWRGT H 240 W2 PR (P<
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i DL SRR IR 3 1 R R AR AR (P>0.05)
MIERR R E 25 4 RIE, 6 RALIRAR GSH R
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Table Developmental competence and tGSH and MDA content of maternally heat-stressed oocytes and its zygotes

Ab3 GUEREAN I Oocytes G TR Zygotes SR G G ) R IR R
Treatments 1GSH (pmol/oocyte) MDA (10~ pmol/oocyte) 1GSH (pmol/zygote) ~ MDA(10”pmol/zygote) Hatched blastocytes rate (%)
X Control 1.80+0.08 7.42+0.17 1.53+0.05 7.82+0.18 64.00+3

NV Heat stress 1.81£0.11 7.34+0.09 1.51+0.04 7.80+0.11 40.00£3**

"FRREEKFE R 0.01. R “Significant at 0.01 level. The same as below
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