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Effect of intrauterine growth retardation on
gluconeogenic enzymes in rat liver

LUO Kaiju, CHEN Pingyang, XIE Zongde, LI Wen, LI Suping, HE Mingfeng

(Department of Neonatology, Second Xiangya Hospital, Central South University, Changsha 410011, China)

ABSTRACT Objective: To investigate the expression of gluconeogenic enzymes phosphoenolpyruvate
carboxykinase (PEPCK) and G-6-Pase mRNA of hepatic tissue in rats with intrauterine growth
retardation (IUGR) and to explore the molecular mechanism of insulin resistance in [UGR rats.
Methods: Pregnant rats were randomly divided into 2 groups: a normal group and a model group.
The normal group were fed with 21% protein forage and the model group with 10% low protein
forage to obtain IUGR pup rats. The pup rats were introduced to the normal group and the IUGR
group prospectively. At 1, 3 and 8 weeks, the body weight, blood glucose, insulin concentration and
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insulin resistance index of the pup rats were measured. Expression of PEPCK and G-6-Pase mRNA
were detected by RT-PCR.

Results: The birth weight of the IUGR group was significantly lower than that of the normal
group (P<0.001). The weight of the IUGR group was still lower than that of the normal group
at 1, 3 and 8 weeks. There was no significant difference in the blood glucose, insulin level and
insulin resistance index between the 2 groups (P>0.05). The hepatic expression of PEPCK and
G-6-Pase mRNA in the IUGR group was significantly higher than that of the normal group at 1,
3 and 8 weeks (P<0.01).

Conclusion: The significantly increased expression of PEPCK and G-6-Pase mRNA of hepatic
tissue in IUGR rats may increase gluconeogenesis, which is probably one of the molecular

mechanisms of insulin resistance and diabetes in IUGR.

intrauterine growth retardation; insulin resistance; liver; gluconeogenic enzyme
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Table 1 PCR primer sequences of target genes

SRS igll 77 /op IR KIREE /C

B-actin iElfi]: §“TCCTCC CTG GAG AAG AGC TA-3' 20 56
JLIH): 5“TCA GGA GGA GCA ATG ATC TI'G-3' 21

PEPCK iEfi]: 5-GGG TGGACC TCC TGT GGA CT-3' 20 57
JIH): 5-GGC TIC AGC GAG TCA AAG AGA-3' 21

G-6-Pase iE[f]: 5-GCC CAA GAT CIT CCA CGT CA-3' 20 65
JIH): 5'-CGATCT CCT CCA CCT CCT TC-3' 20

2 8 B 22 MAFRERESERENTK

2.1 TUGR{FRIEBI Ay # 31

1U G R 22 [UFNXF 18 4] B 58 7 A7 500 9 ok
(10.83+1.72) HF1(10.75+2.06) B, WiZH 2 B0 45 5%
PAT RS B Gt 2% L (P>0.05) . TUGRZHATFRR
H AR T M (6.09£0.50) g, XFHRZH M (6.98+0.44) g,
TUGRALAT B H A A i i B S AR X BE 4 (P<0.001) .
IUGRAMTF FIUGRA A7 51869.76%, Wl T
XF FE 2H £93.08% (P<0.001) . P £ 4 B = pE T %
ZERTG I E L (P=0.158)

& . 3. 8JEIET, TUGRAT BB % T
XREL, 2R A G L (P<0.05, %2).

2.3 MAFRERHBERZENE. IERSER
HOMA-IRHI T4k,

AL 3. 8JER, TUGRZLAT B2 I ifin 4
ML B R RIRFE B G XT MU i, ZR Y LS
Jep & X (P>0.05, #2).

*2 RAFRERE. =EME. MERDER HOMAIR BILLE (x £5)
Table 2 Comparison of body mass, blood glucose, insulin and HOMA-IR between the normal and IUGR groups (% + s)

g1 R / g 14 /(mmol/L)

1 3 1 3 JH 8 JH]
X HEZH 14.76 + 3.46 36.58 +9.77 162.67 +29.64 5.53+0.51 5.52+1.05 5.40 + 1.30
TUGR 41 10.99 + 0.44 28.53 + 8.08 99.05 + 18.83 5.42 +0.69 5.73 +1.39 5.43+1.26
P 0.035 0.041 0.965 0.690 0.730
_ fES5 % /(mIU/L) HOMA-IR

1 3JA 18 3 8 J&l
X HRZH 119.62 +21.73 82.75 + 17.07 38.96 + 18.77 336+0.17 3.00 +0.30 2.12 +0.65
TUGR 41 117.11 +42.25 81.52 +22.52 39.94 + 19.28 328 +0.46 3.01 +0.39 218 +0.26
P 0.900 0.917 0.711 0.966 0.850

2.4 MAFRIFHLEPEPCKH G-6-Pase mRNAR L

1JEA I TUGRZLPEP CK ) mRN A X 5 35 & K
(0.440+0.081), M T XM 2H (0.373+0.088), H
ZERIE ¢ E L (P>0.05), 3/&. 8EMTUGRA
PEPCKAHX} 154+ (1.090£0.127, 2.401+0.121) 8]
T IR 2H (0.900£0.043, 1.290+0.070), 25

A G it X (P<0.01, K1),

1R . 38 K8 B IUGRA G-6-Pasell
mRNAAH X 26 ik (1.088+0.037, 1.845%0.075,
2.236+0.139) 5 F X B4 (0.806+0.118,
1.230£0.154, 1.361+0.036), W4L4%HF0] 5 i 22
SEAH G X (P<0.001, E2).
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Figure 1 Expression of hepatic PEPCK mRNA between the normal and IUGR groups
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Figure 2 Expression of hepatic G-6-Pase mRNA between the normal and ITUGR groups
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