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Table 1 Primers and probes employed in Real-time PCR

Name of gene Forward primers

Reverse primers Probe

GAPDH  AAGGCCATCACCATCTTCCA
p33 TGCGTGTGGAGTATTTGGATG
Bax AAGCTGAGCGAGTGTCTCAAGC
igf-1 CTTCAGTTCGTGTGTGGAGACAG
bel-2 AAGCGGTCCCGTGGATAGA
bel-xl GAGGCAGGCGACGAGTTTGAA

TGGTACAGTCAGAGCCAACCAG
TGGTACAGTCAGAGCCAACCAG
CGCCCTCCGACTGCTG
TCCGGTATTCGCAGAAGTCC
GGGGTGGGAGGGTAGAGTGGA

CCACTACATACTCAGCACCAGGAT AGCGAGATCCTGCCAACATCAAGTGG

AAACACTTTTCGACATAGTGTGGTGGTGCC
CTGGACAGTAACATGGAGCTGCAGAGGA
TTTTATTTCAACAAGCCCACAGGTATGGC
TGTGCGCGCGTATAAATTGCCGA

TGCGTGGAAAGCGTAGACAAGGAGATGC
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The total cells

Fig. 1 The cell growth numbers cultured in KSOM
medium with different glucose concentration
I: The blastocyst which originates from the normal embryo cultured in
KSOM medium with 1.0 mmol/L glucose. *P < 0.01; 2: 1.0 mmol/L;
3:5.0 mmol/L; 4: 15.0 mmol/L; 5: 30.0 mmol/L; 6: 45.0 mmol/L.
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Fig. 2 The expression of igf-I mRNA in the blastocyst
(a) The expression of jgf~1 in the blastocyst which raised in different
glucose concentration for 5 day in wvitro. 1: Control; 2: 1.0 mmol/L; 3:
5.0 mmol/L; 4: 15.0 mmol/L; 5: 30.0 mmol/L; 6: 45.0 mmol/L. (b) The

expression of IGF-1 in blastomeres of 2-cell embryo.
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Fig. 3 The cell growth number cultured in 30.0 mmol/L
glucose with different IGF-1 concentration

*P<0.01. 7: 0 pg/L; 2: 1.0 pg/L; 3: 10.0 pg/L; 4: 100.0 pg/L; 5:200.0 pg/L;
6:300.0 pg/L.
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IGF-1100.0 pg/L

Fig. 4 The apoptosis of mouse embryo cultured in

30.0 mmol/L glucose with different IGF-1 concentration
Control: The blastocyst which originates from the normal embryo
cultured in KSOM medium with 1.0 mmol/L glucose.
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Fig. 5 The expression of apoptosis-related genes in the
blastocyst cultured in 30.0 mmol/L glucose with

1234 1234

different IGF-1 concentration
O: 0 pg/L IGF-1+30 mmol/L glucose; O: 1 pg/L IGF-1+30 mmol/L
glucose; l: 10 pg/L IGF-1+30 mmol/L glucose; A : 100 pg/L IGF-1+
30 mmol/L glucose;Ed: 200 wg/L IGF-1+30 mmol/L glucose. I: p53; 2:
Bax; 3: bcl-2;4: bel-xl.



2009; 36 (6) TR IGF-1 HIFI3E IR & F B R mE SR LR B A T «779e
\ i I, FATTHED IGF-1 AT Rl i 7 p53 HEP ik
3 W 8

U B FEHE FRIPG N 2 U R i L3 B A S 1K 23 1
BURIAWE R 7 X ANEE. BT, A W] BB
DT 2% A4 vy IR BN 8 B0 R ) B R PR o B
TR 0 8 3 R B o AR R A AR B
H IS R ICL A 5 e S AL 2 500,

U FERE FRIGLE | 3 S H B 22418 AR ™
FEBPETE . ST R 40 M TR 1R S B )
AHOC,  TIRE A B TR gk FE0H PRV 1) e T 2R 5
AR JE IR 40 M TR P00, AR S
AT, AR E 1) 25K fie 5 U L 4
WOAERIEDZ, R AR AR 5 1R 2 A P R it
30 mmol/L I, JIR 4 il 5 25 W W 982D (P < 0.05),
VU UE U A 0 PRI 1) v B PR 55 AT AT g 5 DS IR iR
SR TR I R BUR I R FIR R, thAh, FRAT
R, ARG TR AR SRR b, R T
FE Bax A& W, MR TR bel-2 AT bel-xl
WA i, U] T GRS R PR IR v L
PSR R IR AT S BR IR A B
B fi.

it 8% 2 RE A KX 7 1 (insulin-like growth factor-1,
IGF-1)2 — /N A 70 A2 I R AR 1 4 2 Ik
B0 I R i 20 Q1 15 A R R S BV E B /7 15
SR RAEA BT REM. BFSURIN, IGF-1 7R i 5
Wik E R R EEER, W aS
b S T, AR, AR
PRI UR A 8 PRI IR G 7E 2 Al LIS g1 RIEF
W, XAl Re s e R R I 40 AR KA G, e
PRANEE FR W INANAS R S IGF-1 1, R ILBE
IGF-1 9 5 (W38 m, v 0T JVR 96 A= K 0 4B FH ik
i€, 24 IGF-1 #K ik %] 100 pg/L i, Ffixd ki
A LT A EIER 7. 22T
RN, BEAE IGF-1 W EERBE I, W4 fd () 98 140
MUK T R %, 24 IGF-1 R FEIA#] 100 wg/L i,
JUT- ARG TS, X5 IGF-1 HHI mobE s IR i
I M ) AR A3, B igm1 R0 TR
BAMLI R B AREZIER, Rl &bk
S0 M PR T T

SEI 96 8 i PCR AT I, R 40 Mo 350k
PIPE T A GIE ] bel-2+ bel-xls Bax VA% p53 A
SR IR SRR IGE-1 (MR EEMISE, Bl
JLR RN, PURT IR bel-2+ bel-xl RIE LI,
ML TS Bax UL A p53 FERI KL . A

SKAE— SRR T AR DGR R Rk, ATk R
JERGAN ML AE KR T . B I URA5 R PR ) R iR
fedEz —, Rl N gl RIS, M
A4 M T A A R P R T AR DGR R bel-2
bel-xl ZERIE TV, 1 L p53 FE IR BaxFk K%,
S R T R, SEURIE R B AT, i
BIIGF-1 (W5, BEA RSB m B i 40 i A=K R
BIEL LT AU — DRI 50K % i) B
TR TR B TR FR 7 i AR B AT F
98

2 % x M

1 Doblado M, Moley K H. Glucose metabolism in pregnancy and
embryogenesis. Curr Opin Endocrinol Diabetes Obes, 2007, 14(6):
488~493

2 Kanwar Y S, Nayak B, Lin S, et al. Hyperglycemia: its immol/Linent
effects on mammol/Lalian nephrogenesis. Pediatr Nephrol, 2005, 20
(7):858~ 866

3 Jungheim E S, Moley K H. The impact of type 1 and type 2 diabetes
mellitus on the oocyte and the preimplantation embryo. Semin
Reprod Med, 2008, 26(2):186~ 195

4 Polanco Ponce A C, Revilla Monsalve M C, Palomino Garibay M A,
et al. Effect of maternal diabetes on human and rat fetal
development. Ginecol Obstet Mex, 2005, 73(10): 544~ 552

5 Rademacher T W, Gumaa K, Scioscia M. Preeclampsia, insulin
signalling and immol/Lunological dysfunction: a fetal, maternal or
placental disorder?. J Reprod Immol/Lunol, 2007, 76(1~ 2): 78~ 84

6 BRE ARG, Tt JF, A% e R AN B U I
R BG4 ArRHEIT ST, 2008, 12(4): 347~ 350
Luo X M, Zhou HY, Yin F, et al. Life Science Research, 2008, 12
(4): 347~350

7 Robitaille J, Grant A M. The genetics of gestational diabetes
mellitus: evidence for relationship with type 2 diabetes mellitus.
Genet Med, 2008, 10(4): 240~250

8 Loeken M R. Advances in understanding the molecular causes of
diabetes-induced birth defects. J Soc Gynecol Investig, 2006, 13(1):
2~10

9 Liu G, Sun Y, Li Z, et al. Apoptosis induced by endoplasmic
reticulum stress involved in diabetic kidney disease. Biochem
Biophys Res Commol/Lun, 2008, 370(4): 651~ 656

10 Kanwar Y S, Nayak B, Lin S, et al. Hyperglycemia: its immol/
Linent effects on mammol/Lalian nephrogenesis. Pediatr Nephrol,
2005, 20(7): 858~ 866

11 Moley K H. Hyperglycemia and apoptosis: mechanisms for
congenital malformations and pregnancy loss in diabetic women.
Trends Endocrinol Metab, 2001, 12(2): 78~ 82

12 Hinkal G, Donehower L A. How does suppression of IGF-1
signaling by DNA damage affect aging and longevity?. Mech
Ageing Dev, 2008, 129(5): 243~ 253



«780¢ EYUESEYYIRHRE Prog. Biochem. Biophys. 2009; 36 (6)

13 Ezzat V A, Duncan E R, Wheatcroft S B, et al. The role of IGF-I 14 Lauszus F F. The clinical significance of IGF-I in maternal serum
and its binding proteins in the development of type 2 diabetes and during pregnancy in type 1 diabetes. Curr Diabetes Rev, 2007, 3(3):
cardiovascular disease. Diabetes Obes Metab, 2008, 10(3): 198 ~ 194~ 197
211

IGF-1 Inhibits The Apoptosis of Mouse Embryo Induced by Diabetes

LUO Xiao-Min"?", ZOU Hai-Yan"?", ZHANG Zhe”", PAN Ai-Hua?,
Yin Fang®, WEI Miao?, YANG Jing?, HUANG He>™
("Department of Basic Medicine, Changsha Medical School, Changsha 410219, China;
Department of Histology and Embryology, Xiangya School of Medicine, Central South University, Changsha 410013, China)

Abstract In order to investigate the mechanisms of pregnancy associated with diabetes harm to gravida and fetal,
The Kunming mice models for pregnancy associated with diabetes were simulated, The effects of glucose in
different concentrations was detected on the growth of embryo cells in wvitro culture. The effects of IGF-1 in
different concentrations was determined on the development of blastocyst in hyperglycemic conditions (30.0 mol/L
glucose) in vitro, as well as the apoptosis of embyro cells by using nuclear DNA double-dyed assays. Moreover,
the expression of ig/~-1 and other genes associated with apoptosis in vitro embryo was detcted by Real-time
quantitative PCR. The results showed that the total cell number of blastocyst fell off along with the increasing of
glucose concentration. High concentrations of glucose (=30 mmol/L) could significantly inhibit the growth of
embryo cells (P < 0.01). The results of real-time quantitative PCR showed that the expression of igf-/ was
down-regulated in mouse blastocyst with pregnancy associated with diabetes, and positively correlated with the
concentration of glucose. The expressions of apoptosis-related genes bcl-2 and bel-xl were up-regulated along with
the increasing of IGF-1 concentration, while the p53 gene and the apoptosis-related gene Bax were down-regulated.
The embryo cells apoptosis had been gradually reduced with the increasing of IGF-1 concentration in vitro, and in
the IGF-1 concentration of 100 pg/L, there was almost no apoptosis in embryo cells. These experiments
demonstrated that hyperglycemic conditions in vitro can inhibit the growth and development of the embryo cells
resulting in the down-regulated expression of igf~1, and IGF-1 could inhibit the apoptosis of blastocyst and be
benefit for the growth of blastocyst.
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