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Effect of in utero intraperitoneal injection of human tumor HepG2 cells
on the growth and development of fetal mice
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[ Abstract]  Objective To investigate the effect of in utero intraperitoneal injection of human tumor HepG2 cells
on the growth and development of fetal mice. Methods Pregnant mice were randomly divided into five groups and various
densities of HepG2 cell suspensions were injected into the fetus by intrauterine injection at embryonic day 14. Sham
operation and control groups were included. Pregnancies and the body weight of offspring were recorded, and developmental
indicators were evaluated. Adult mice were selected and dissected to observe malformations and pathological changes in
major organs including the liver, lungs, and kidneys. Results There was no significant difference in the growth or
development of offspring in HepG2 cell injection and control groups. There were no lesions in major organs based on
macroscopic and microstructural observations. Conclusions In utero intraperitoneal injection of human tumor HepG2 cells
has no effect on the development of fetal mice.
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Table 1 Comparison of conditions and complications of pregnant and fetal mice during operation in each group

. 21 A S 2 (2 A
411 AL XL o mmsEdEls)
. HepG2 cell injection groups ( number of cells)
Groups Sham operation group  Control group
2.5 x 10° 5.0 x 10° 7.5 x 10°
. FRE ﬁtéﬁ . . 8 30 17 10 14
Number of pregnant mice during operation
TR B
Number of fetal mice 88 426 240 122 175
W (H 3, %)
Number of bleeding ( Percentage , % ) 0(0) 3(0.7) 1(0-4) 0(0) 3(L.7)
BB AR AL, % ) _ "
. - 2(1. 0) ¢
Number of cystic fluid exudation ( Percentage, % ) 0(0) 6(1.4) 15(6.2) (1.6) 7(4.0)
BN I, % ) o B
Number of capsule evagination ( Percentage, % ) 0(0) 0(0) (21 0(0) 201D
i AR (E 43 e, %)
Number of injured fetal mice ( Percentage, % ) 0(0) 0(0) 0(0) 0(0) 0(0)
R AE S CH AL, %
BB CEI I, % ) 0(0) 9(2.1)™  21(8.8) A4 2(1.6) ™ 12(6.8) *4°

Total number of complications ( Percentage,% )

TE: SRTFARALLE, *P< 0.05,™ P< 0.01; 5XRALLLH, “ P < 0.05,4%P< 0.01,
Note. Compared with the sham operation group, * P < 0.05,* P < 0.01. Compared with the control group,” P < 0.05,%% P < 0.01.
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Table 2 Comparison of pregnancy outcomes of mice in each group

o LTS 4L AN
415 {FX:F7|<2J:_I AR HepG2 cell injection groups ( number of cells)
Groups Sham operation group  Control group
2.5 x 10° 5.0 x 10° 7.5 x 10°
= AR Zh B R
?ﬂ(#fﬂ ! . . 8 30 17 10 14
Number of pregnant mice during operation
N i Th g
EHETREB 6 13 4 2 2
Number of normal parturition mice
LR T
Number of premature labour mice 0 0 0 0 0
T2 A
Number of aborting mice 2 17 13 8 12
HEPETET U . . . . .
Number of pregnant mice died of dystocia
o B
SEUR A L 88 426 240 122 175

Number of fetal mice

LB (H I, % )
Number of surviving neonatal mice 48(54.5) 44(10.3) ™ 16(6.7) ** 10(8.2) ™ 7(4.0) =4
( Percentage , % )

W/ AET SR (E AL, % )

Number of aborted or dead neonatal mice 40(45.5) 382(89.7) ™ 224(93.3) ™ 112(91.8) ™ 168(96.0) &

(Percentage , % )

I SERFARALE, ™ P < 0.01; 5% AL, “P < 0.05,
Note. Compared with the sham operation group, ** P < 0.01. Compared with the control group,” P < 0.05.
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Figure 1 Body mass of fetal mice with in utero intraperitoneal injection after birth
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Table 3  General physiological functions of fetal mice with in utero intraperitoneal injection after birth ( postnatal days)

- . 1L S 2 ( An k)
Hehi TR Xt L M : ‘
. . . HepG2 cell injection groups ( number of cells)
Indices Sham operation group  Control group
2.5 x 10° 5.0 x 10° 7.5 x 10°
EeA N
HJ;K)}F% . 3.60 £0.55 3.49 +0.71 3.25+0.50 3.02 £0.52 4.09 +1.41
Auricular separation
LA 6.41=1.34 7.71+1.45 7.52+1.73 5.50 £2. 12 7.05 1. 67
Odontosis of upper teeth
fﬂ:ﬂ}jﬂj 4.20 £0.53 4.01 £0.38 4.12 £0.54 4.51 +£0.71 4.55+0.71
Odontosis of lower teeth
. . 6.67 +0. 89 6.26 +0. 67 6.25 +0.51 6.06 +0. 33 6.54 £0.71
Growing hair
IR
. 15.89 +2.74 16.25 +2.62 16.33 +2.08 15.50 £2. 12 15.96 +1.41
Opening eyes
ikH
. 15.96 +2.74 15.38 £2.27 16.33 £2.08 16. 11 1. 41 15.53 £2. 12
Opening ear
f— | 202
L@H{%}LT[‘% 21.23 +0. 84 21.25+1.28 20.12 +1.93 20.45 +2.32 22.81+2.29
Male testicular descent
E B T
HEAEEATH T 25.48 +0.94 25.83 +0.98 25.65 +1.87 25.18 £2.19 25.02 £2.38

Female vaginal opening

R4 ST E ARSNGB BRI AR B T AR (AR KRB0

Table 4 Specialized physiological functions of fetal mice with in utero intraperitoneal injection after birth ( postnatal days)

- . EIORE T R ) R )
b AL x4 i : ‘
. ) HepG2 cell injection groups ( number of cells)
Indices Sham operation group Control group
2.5 x 10° 5 x 10° 7.5 x 10°
ety
L 9.09 +1.27 9.07 £1.36 9.25 +1.39 9.09 +1.42 10.01 +1.41
Crawling
HI,”EZMEE_ 10.06 £1.22 9.64 +0. 84 9.75 +0.96 9.59 +0.71 9.49 £0.71
Forelimb hanging
s T 1
) HJ[EI VS 2.05 £0.26 2.13 £0.26 2.75 +1.50 2.15+0.63 2.04 +£0.56
CLiff avoidance reflex
I ,‘—‘ln/‘;,ﬂ
. IR 12.28 £1. 10 11.94 £0. 88 12.00 = 1. 00 12.94 £1.56 14.18 +2.83
Auditory startle reflex
. ?ﬁ@ﬂfﬂfiﬂj‘ 5.98 +1.27 6.23 +0.63 6.75 0. 96 6.5+0.71 6.49 +0.71
Surface righting reflex
IR 7.29 £0.45 7.41 £0.52 7.25 +0.50 7.06 +0. 64 10. 17 +4.24

Air righting reflex
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Note. A: Sham operation group; B: Control group; C: HepG2 cell injection group (2.5 x 10°); D:

HepG2 cell injection group (5.0 x 10%); E: HepG2 cell injection group (7.5 x 10°). The same in

the following figures.

Figure 2 Histopathological observation of heart tissue from the grown-up fetal mice

after successful delivery in each group. HE staining
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Figure 3 Histopathological observation of liver tissue from the grown-up fetal mice

after successful delivery in each group. HE staining
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B4 A LR G305 6 SRR J il s 227 2 (HE e 5, % 200)
Figure 4 Histopathological observation of lung tissue from the grown-up fetal mice

after successful delivery in each group. HE staining
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Figure 5 Histopathological observation of kidney tissue from the grown-up fetal mice after

successful delivery in each group. HE staining
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Figure 6 Histopathological observation of stomach tissue from the grown-up fetal mice after

successful delivery in each group. HE staining
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Figure 7 Histopathological observation of duodenum tissue from the grown-up fetal mice

after successful delivery in each group. HE staining
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Figure 8 Histopathological observation of jejunum tissue from the grown-up fetal

mice after successful delivery in each group. HE staining
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Figure 9 Histopathological observation of ileum tissue from the grown-up fetal mice after

successful delivery in each group. HE staining
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Figure 10 Histopathological observation of cecum tissue from the grown-up fetal

mice after successful delivery in each group. HE staining
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