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[ Abstract]  Objective Intrauterine growth retardation (IUGR) is characterized by low birth weight of neonates.
The aim of this study was to provide a reference for the establishment of IUGR models in scientific research, by comparing
the experimental data of different rat models of IUGR established by three commonly-used methods. Methods A total of
20 pregnant rats on the day 0 of gestation were divided into 4 groups, with 5 rats in each group (n=5). Among them, 3

groups of rats were treated with alcohol intervention ( group A), uterine artery ligation ( group U), and low protein diet
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(LP group) , respectively, to establish rat models of IUGR, and the fourth group served as the normal control group ( CON
group). Fetal rats were taken through cesarean section on the 20th day of gestation. The body mass, brain mass, placental
mass, two-kidney mass, body length and tail length of the fetal rats were measured, and the incidence rate of IUGR,
stillbirth rate and their brain to placenta ratio were calculated. The fetal rats in each group were continuously raised and the
body mass, perirenal fat pad mass and some organ masses were determined at the 3rd, 6th and 12th weeks. Results The
average body mass of the fetal rats in the groups A, U and LP group was significantly lower than that of the normal control
group (P < 0.05), and the incidence rate of IUGR of the fetal rats was significantly higher than that of the normal control
group (P < 0.05). In addition, the stillbirth rate of pregnant rats in the group U was significantly higher than those of the
group A and LP group (P < 0.05). After raising the rats for 3 weeks, the average body mass of rats in the three
experimental groups was significantly lower than that of the normal control group (P < 0.05), and after raising for 6
weeks, the average body mass in the three experimental groups was still lower than that of the normal control group, but
with a non-significant difference (P > 0.05). However, after raising for 12 weeks, the average body mass of the rats in the
group A and LP group was significantly higher than that of the normal control group (P < 0.05). Conclusions Rat
models of IUGR can be successfully established either by alcohol intervention, uterine artery ligation or low protein diet.
The IUGR model established by low protein diet has the advantages of a higher incidence rate of IUGR and lower stillbirth
rate, being more suitable for animal model research. As regards the catch-up growth, the average body mass of the rats
during the postpartum period and lactation period after delivered by cesarean section in the group A and LP group is lower

than that of the normal control group, but after lactation the rats grow faster than those in the normal control group,

indicating the existence of a catch-up growth in the group A and LP group.
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Tab.1 Pregnant rats and their fetal rats taken though cesarean section in each group
13 2 T B Lk BE R %L Jif BT 2 (% ) W 1UGR fil % TUGR KA % (% )
- Number of survived Number of Number of Survival rate of Number of absorbed Incidence rate
Groups . . R . . IUGR cases X
pregnant rats live births stillbirths fetal rats fetuses of IUGR
A 5 38 5 88.4~ 0 17 44.7"
U 4 19 7 73.1° 2 6 31.6"
LP 5 49 2 96. 1 1 31 63.3"
CON 5 56 0 100 0 3 5.3
i SXP I L, " P < 0.05,
Note. Compared with the CON group, * P < 0. 05.
F2 HAHETHRERAOBREEEL(2 25, n=5)
Tab.2 Epigenetic signs of the fetal rats delivered by cesarean section in each group
g BK(em) | RK(em) W) | WHRE(z)  BERE(s)  WERE(e  HREG W)
Groups Body length Tail length Body mass Brain mass Placental mass Two-kidney mass Liver mass Lung mass
A 3.119 £0.220 1.118 £0.133  3.741 +0.387 * 0. 142 +0. 018 0.339 £0.055 0.035+0.011* 0.285 +0.068 * 0. 134 +0.019
U 3.123 £0. 183 1.108 £0.138  3.704 +0.441 " 0. 148 +0. 027 0.345 +0.044  0.036 +0.013*  0.312 £0.039 0. 129 +0. 024
LP 3.469 £0.793 1.123 +0.274  3.525 +0.290 " 0. 145 0. 007 0.385+0.032  0.027 £0.007*  0.304 £0.085 0.132 +£0.015
CON 3.691 £0. 134 1.241 £0.105  5.017 =0. 149 0. 151 £0. 042 0.453 £0.083  0.054 +0.039 0.377 0. 069 0. 138 0. 050

SR LR, " P < 0.05,
Note. Compared with the CON group, * P < 0. 05.
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Note. A: Growth of fetal rats delivered by cesarean section. B: Body mass of fetal rats delivered by cesarean section.
A: Alcohol intervention group; U: Uterine artery ligation group; LP: Low protein diet group; CON: Normal control
group. Compared with the CON group, * P < 0. 05.

Fig.1 Growth status and body mass of the fetal rats delivered by cesarean section in each group
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Note. A: Brain mass. B: Two-kidney mass. C: Liver mass. A: Alcohol intervention group; U: Uterine artery ligation group; LP:
Low protein diet group; CON: Normal control group. Compared with the CON group, * P < 0.05.

Fig.2 Brain mass, two-kidney mass and liver mass of the fetal rats delivered by cesarean section in each group
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Tab.3 Coefficients of brain, placenta, double kidneys, lung and liver of the fetal rats delivered by cesarean section in each group

2531 i L h 4 XU Jifi b JIF b
Groups Brain coefficient Placenta coefficient Two-kidney coefficient Lung coefficient Liver coefficient
A 0.041 £0.007 0.075 £0.017 " 0.007 £0.004 0.038 £0. 004 0.081 £0.020 "
U 0. 040 +0.007 0.050 £0.015 " 0.007 +0.003 0.035 £0. 006 0.087 +£0.010
LP 0.041 £0.004 0.076 £0.020 " 0.009 +£0.001 0.036 +0.063 0.085 +0.016
CON 0. 045 £0.008 0.090 +0.017 0.011 £0.008 0.048 £0.010 0.095 +£0.014
S0 RA g, " P < 0.05,
Note. Compared with the CON group, * P < 0.05.
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Note. A: Brain coefficient. B: Placenta coefficient. C:

Liver coefficient. A Alcohol intervention group; U:

Uterine artery ligation

group; LP: Low protein diet group; CON: Normal control group. Compared with the CON group, “ P < 0.05.

Fig.3 Brain, placenta and liver coefficients of the fetal rats delivered by cesarean section in each group
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Fig.4 Changes of body mass of the rats in each group
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ligation group; LP: Low protein diet group; CON: Normal control group. Compared with the CON group, * P < 0. 05.

Fig.5 Liver, two-kidney and perirenal fat pad mass of the rats in each group at age of 12 weeks
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