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Maternal high-fat diet induces aberrant glucose and lipid metabolism
in the early life of offspring and male susceptibility
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[ Abstract] Objective  Maternal dietary modifications determine the susceptibility to metabolic diseases in adult
life. However, whether maternal high-fat diet can induce early-onset aberrant glucose and lipid metabolism in offspring
mice is less understood. Materials and Methods We examined the effects of feeding the pregnant mice with either a
high fat diet or nornal chow diet throughout pregnancy and lactation on the glucose and lipid metabolism in their offsprings.
Some glucose and lipid metabolism biomarkers and hepatic histology were analyzed. Results At weaning, for males of
dams fed high-fat diet, they had heavier body weight, the blood glucose levels were significantly higher at 30 min (P <
0.001) and 60 min (P <0.01) after intraperitoneal glucose administration, and the AUC was also significantly larger( P =
0.0016) and HOMA-IR was higher( P <0.05). For females of dams fed high-fat diet, they had higher blood glucose levels
at 30 min (P <0.01) after intraperitoneal glucose administration. No significant differences were observed of AUC and

HOMA-IR. Both males and females of dams fed high-fat diet had elevated total cholesterol levels (P < 0.0001 and P =
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0. 0004, respectively). Triglyceride levels showed no significant differences between the two groups of males and females.

The offsprings of high-fat diet group indicated hepatic steatosis and there were no differences between males and females.

Conclusions

Maternal high fat diet during pregnancy and lactation can induce early-onset aberrant glucose and lipid me-

tabolism in offspring mice, and the male offsprings are more prone to metabolic changes, such as obesity, glucose intoler-

ance and insulin resistance.
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Fig.1 The flow diagram of animal experiment
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Tab.1 Body weight and blood glucose of the dams during pregnancy in the high-fat diet and normal chow diet groups

215 AH /g 23 1 1ML A#/ mmol /L.
Groups Body weight Fasting blood glucose
IEH KB4 NCD group - 19.2 £1.61 4.29 £1.16
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IR E 4] HFD group Post pxegrrllanl 26.43 £2.32 4.97 £2.69
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T B IR + FRUEZEE IR, * P <0.05 vs. NCD 4, &4 n =8,NCD: IEWIXE, HFD . WIS E
Note: Data are presented as the mean £S.D. * P <0.05, vs. the NCD group (n =8 per group). NCD: Normal chow diet. HFD: High fat diet.



[ S0 Zh 224 2014 4E 8 28 22 B2 4 ] Acta Lab Anim Sci Sin, August 2014, Vol. 22 No. 4 9

HEPE /N B, HOMA-IR {E7EW 4l Z (8] 22 7 0 W &M (P

=0.13) (#4),
159
-8~ NCD
~ -& HrD *
2 104
z

0 T T T T T T T
P0.5 P4 P7 P10 P14 P17 P21

TE:"P<0.05 vs. NCD 41,441 n =8,NCD: IE# KH,
HFD: SR IRE

B2 R R 2 A/ U Y K
T
Note: * P <0.05 vs. the NCD group (n =8 per group). NCD;
Normal chow diet. HFD: High fat diet.

Fig.2 Body weight gain of the offsprings at wea-

ning in the high-fat diet and normal chow diet groups
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Tab.2 Metabolic parameters of the offsprings at weaning in the high-fat diet and normal chow diet groups
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Note: Data are presented as the mean £S.D. *P<0.05, ™ P<0.01,

Normal chow diet. HFD: High fat diet.
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Fig.3 Glucose tolerance test of the offsprings at weaning in the high-fat diet and normal chow diet groups
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Fig.4 Insulin resistance indicator of the offsprings
at weaning in the high-fat diet and normal chow diet

groups
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