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Glucose-induced ROS inhibits mouse early embryo development at late 2-cell stage in vitro
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[ABSTRACT] Objective;: To measure the levels of reactive oxygen species (ROS) at each development stage of early embryos
incubated with glucose in wvitro, and to probe into the mechanism by which glucose blocks the development of mouse early
embryos. Methods: Mouse early embryos were cultured with different concentrations of glucose (0,5, 10, 15,20, 25 and 30
mmol/L) added in modified CZB (m-CZB) medium. ROS levels inside and outside of embryos were examined by molecule probes
of hydroethidine and spectrophotometry at different stages of embryos. Results: When glucose concentration reached 15 mmol/
L, the blastocyst developmental rates decreased significantly compared with control (0 mmol/L glucose, P<C0. 05); superoxide
anion (O, - ) levels inside embryos and hydrogen peroxide (H, O;) levels in the medium with 15 mmol/L glucose were
significantly higher (P<C0. 05) than those in medium with no glucose at late 2-cell stage. However, there was no significant
difference in O, - levels in the embryos exposed to 15 mmol/L glucose and no glucose at other growth stages (P >>0. 05).
Conclusion: High glucose may induce ROS production at late 2-cell stage and block the development of mouse embryos.
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Tab 1 Effect of different concentrations of glucose

on development of 1-cell embryos cultured in vitro

Glucose Percent of

concentration Number of Number of blastocysts
s/ Comol « L-1) trials 1-cell embryos Gobs V)
0(ControD) 23 115 78.26414.89
5 10 50 68.00421. 50
10 10 50 62.00423. 94
15 16 90 51.25424.19"
20 23 115 48.08429. 80"
25 11 55 39.09+14. 46"
30 12 60 40, 00419.07*

* P<<0. 05 ws control group

2 FHFEEEMERRAETO, - MKFEEZL
Tab 2 Levels of O, (values of EB emission)

within embryos at different development stages in vitro
(%9

Glucose

- Early Late Mid-
concentration

e/ Conmol = L) 2-cell stage 2-cell stage 4-cell stage
0(Control) 18. 38+ 55. 38+ 27.95+
4.25(6) " 7.61(35) 1.47(6)
15 22,02+ 63. 67+ 27,06+
3.08(12) " 11.81(39H 4 4,41(5) "

* P<C0. 05 wvs late 2-cell stage;~ P<C0. 05 ws control group. Number

of embryo is in the bracket

2.3 MRgL 2-mm et A m-CZB 3 Fc ik P H, O, %9 ml
o /NEUR IR G A R A1 B 3R R R AR 2-40 i BE
MG, FATXARSN /NG 2- 240 At 0 S0 3% 5% v i 17
H, O, & I , 45 R an3& 3 7w .15 mmol/ L 45 %
BEEE IR H, O, 19 3 i 35 T X 41 (P<<0. 05),

F3 2-HMBREESREP LO,REMNE
Tab 3 Levels of H,0, in m-CZB

medium containing glucose at late 2-cell stage

Glucose Number of Levels of H,0,
. Number of n 1
concentration trials of late 2-cell [cp/ (pmol « L™1),
cp/(mmol « L71) ak embryos T+s]
0(Control) 10 100 2.35+1.32
15 10 100 7.55+2.08"

* P<C0. 05 ws control group
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JREH L AN BRI G B R SRR SR R A B L
VA TR 4 W e 5 X IR G 2 B AR AR L E R
AR T AR R, R AT N BRI R IR R F
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mmol /L ] % Wl B A DA IR i % & 2 il L >4 2
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3.2 ARSPRFEIAFH M-BF AR RS A S ROS 89K -F
KRR Y AMIF 5 2 B BR BG 76 R A1 OB PR B R B
FRCEEUROME DR 38 4 5w R iR AR KO S BUE B R
i3, SR A AER A B 320 3 b AR S 4 S Ak 7]
RIVRT 00 = B T O R % S G T 2 B R R 1 IR
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mmol/L % 5 200 BRI ROS FH& . 5 Lk 4
B — ., ROS BAEWIKNA MO, H, O,
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J 433 U B AL 2 L A FEALAR 1 — R 50 e B, A B
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i 25 20 Hh 14 470 R A 7 I8 AT A TR ) I K T R A R
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9% 8 3. ik

LA AR/ UG 2- 40 B IR 301475 5 0 1k S 2 IR R AN R .

891 -

JoT B AN T BT S I A ) R R

SR Tk — 0 W AR AR /D BU iR R R A
BBt ROS 772 A5 0L AT AT T RSN TR & & B
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