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Effects of bone marrow mesenchymal stem cells on vascularization of hepatoma models of rats

Song Hao', Ji Wei-zheng?, Tai Qin-wen’, Shan Jiao-yu®, Zhang Jin-hui'

Abstract

BACKGROUND: There are few reports about the effects of bone marrow mesenchymal stem cells (BMSCs) transplantation on
vascularization during hepatocarcinogenesis in rats.

OBJECTIVE: To observe the effects of BMSCs transplantation on vascularization during hepatocarcinogenesis in rats.
METHODS: Thirty Wistar rats were divided into BMSCs transplantation group, pure model group and blank control group
randomly. The first two groups were treated with diethylnitrosamine to prepare hepatoma models. The blank control group was
treated with water as control.

RESULTS AND CONCLUSION: Eight rats in the pure model group and nine rats in the BMSCs transplantation group were
proved to be with liver cancer, and the SrY" cells were seen in the BMSCs transplantation group. MRI showed that there were
more space-occupying lesions in the liver of the BMSCs transplantation group compared with the pure model group (t =2.45, P =
0.026). The average positive expression rate of vascular endothelial growth factor and microvessel density in the BMSCs
transplantation group were higher than those in the pure model group (P < 0.05). In the hepatoma models of rats prepared with
diethylnitrosamine, BMSCs can promote the vascularization resulting in the development of liver cancer.

Song H, Ji WZ, Tai QW, Shan JY, Zhang JH. Effects of bone marrow mesenchymal stem cells on vascularization of hepatoma
models of rats.Zhongguo Zuzhi Gongcheng Yanjiu. 2012;16(14): 2481-2486. [http://www.crter.cn  http://en.zglckf.com]
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IiBE 52 3204 I BMSCs . HARHRAE IR ok
PERRL, RA10% 7K & & 143 mL/kg e i 5
PRI J SUME ASE AR AE R B, T A )
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L-7 2. 1 000 uL 0.2 mol/L HEPESZE !
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GEvH Bt I xes R, AR SEI0 BEORE P TR K S 7
KA RIS 2250 A ASRTEAL K ] Spearman 25 4141
Kot

2 #HR

21 RAMEEZ I FOMRIZL  WEI.

a: The blank control group, normal liver size, no signal performance

b: The pure model group, a number of space-occupying lesions in
different sizes were seen at T1WI of rat liver

c: The bone marrow mesenchymal stem cells transplantation
group, more space-occupying lesions of different sizes were seen
at T1WI of liver compared with the pure molding group

Figure 1 MRI changes of the liver during hepatocarcinogenesis
of rats in each group
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e AT RS ADEB MR TIWEY S S, T2WIER (S
5, ISR NG AR B s BMSCsH#da 41 (5 A 1
ARV 1424 (6.50+3.69) 4, LAl A 5 A7 M AR T 1A
(2.89£2. 714, WAL MR RS GE B, ZRA 5
FER X (t=2.45, P =0.026).

22 RKRAEERIHERELIE—FFL FEN
HEAH K R R I AR TR S AR B 3 B oA L
Wy PR RIBMSCs M 41K RS fh 25 e, /b
B, R ROKIGES OO B ks>, PRl AR A St
HH IR, HA1KEIET:, 34 KRBEATERAN
96.7%; 203 BEL | T B Al ABE 20 K B A DR v 8 7 T 17 3
KEIET:, FETHR B DURS ph 22 g, 26 MoK ZE,
W, AR . BMSCsHHIA LA H K
JF, ARSI RS AR R 1) %.89.5%

2.3 RASIEE T2 Pag AT/ TLE2,

a: The blank control group, the rat liver had smooth surface, pink color,
sharp-edge and soft texture

b: The pure model group, the surface of the rat liver was rough
and there were a number of nodular space-occupying lesions

c: The bone marrow mesenchymal stem cells transplantation
group, the surface of the rat liver was rough, the edge was ragged,
and nodular space-occupying lesions proliferated

Figure 2 General changes of the liver during
hepatocarcinogenesis of rats in each group
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ANHTE G FR RN K R 2R HES R, 4
FUZEAL, FHAARYE. SRAE. WREL AN A AL AN, T
WAL F S, FBIE SN TR A0, e i S 2 e L,
SN, MR K HIRG, DA AT 00, s
11 A BT /N S AR, T AR L R s A2
PE L, WAL A, o REEE R, SRR
%, VX T AR AR, W3,

a: BMSCs transplantation group b: Pure model group

Figure 3 Damaged hepatic lobule, liver cells arranged in
disorder and absence of the central vein occurred in
bone marrow mesenchymal stem cells (BMSCs)
transplantation and pure model groups which
indicated that liver cancer occurred
(Hematoxylin-eosin staining, x400)

Kl 3 BMSCs 2 21 F1Hafiie 45 20 K BRI 347 ) UL 185 JHF
NGS5 B8, b s ik s
PRI B (IR AR -2 (5, x400)

2.5 BMSCs#Hi K RATIESIY Fa 4 amfieAe ] Gl i
T AR R W] LU TR A RS T A0 A B2 A N A A
AELL, LKA,

a: The BMSCs transplantation
group, successful BMSCs
transplantation with a lot of
positive cells

b: The pure model group, none
positive expression was seen
because of no BMSCs injection

Figure 4 Histological changes of the rat livers in the bone
marrow mesenchymal stem cells (BMSCs)
transplantation and the pure model groups (SrY in
situ hybridization, x400)

/5 4 BMSCs # AL HL AL AR ALK RUFFIEALZVE G (SrY
JR{LZ45E, x400)

MRIGSIY I 2 A5 » A HBMSCs R4l K il
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2.6 KAMIEVEGF L s & E AL FEAMNK
ALK U A mT D /b B VE GF FH 1 N i 285 485 85 %3k
K5,

b: Expression of MVD in the liver

Figure 5 Low expression of vascular endothelial growth
factor (VEGF) and microvessel density (MVD) were
seen in the blank control group (strept
actividin-biotin complex method, x400)

515 2% 0 IR R Bt ng 2D A7 A e 2 0 A A A
TN E L &K (SABC 5, x400)

FLalE R W] W 2 IVEGFRH %15, 1TBMSCs
BAHAIVEGF £k & it i 2 W] i 22, LK.

b: BMSCs transplantation group

Figure 6 High expression of vascular endothelial growth
factor in the pure model group and much higher
expreeion in the bone marrow mesenchymal stem
cells (BMSCs) transplantation group (strept
actividin-biotin complex method, x400)

K6 SRl A DA 2 A N R A AR KR RS,
BMSCs # AL A B A1 A A A - PP AR L )
H42 (SABC %, x400)
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%, MBMSCsH# 4] I PERIL B Al iA g 2, W
K7.

b: BMSCs transplantation group

Figure 7 High expression of microvessel density was seen in
the pure model group compared with the blank
control group, and greater microvessel density was
seen in the bone marrow mesenchymal stem cells
(BMSCs) transplantation group compared with the
pure model group (strept actividin-biotin complex
method, x400)

Pl 7 Baliaee B n] DL o R B A R A 1 v I A1
%, 1fi BMSCs 21 i L4 25 [ PR M 2 i i s ali i
T2 238 n (SABC %, x400)

O Blank control group
O Pure model group
O Bone marrow mesenchymal stem
cells transplantation group
30

25
20
15¢

10F

MRI

VEGF MVD

o

Figure 8 Comparison of vascular endothelial growth factor
(VEGF) expression and microvessel density (MVD),
as well as MRI of rat livers in each group
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25 (X AL AEMRILE R UL 5 (5 55 s BMSCsis At 4l
R4l 35 A 2 MRIZE 5 #M Eit=2.45, P =0.026; 341
VEGF K i il 4 # i, =R WH B EER X
(F=16.19, P<0.01; F=14.16, P<0.01), %1, K
8,

F1 BHREAE MRIL LA P R A0 A AR el
FEFRIAS L

Table 1 Comparison of the expression of vascular endothelial

growth factor (VEGF) and microvessel density (MVD),

as well as MRI of rat livers in each group (xxs)

Group n MRI (%) VEGF (%) MVD (n)

Blank control 10 0 4.33+1.91 1.57+0.86
Pure model 9 2.89+2.71 13.27£7.22  4.04+1.52

BMSCs transplantation 10  6.50+3.69  27.9+14.22  8.46+4.69

There were liver cirrhosis rats in the bone marrow mesenchymal stem
cells (BMSCs) transplantation group and the pure molding group which
were not involved in the statistical analysis; comparison of VEGF, BMSCs
transplantation group: Pure model group t = 2.87, P = 0.013; pure model
group: blank control group t = 3.78, P = 0.001; BMSCs transplantation
group: blank control group t = 5.19, P = 0.001; comparison of MVD,
BMSCs transplantation group: pure model group t = 2.69, P = 0.015; pure
model group: blank control group t = 4.3, P = 0.001; BMSCs
transplantation group: blank control group t = 4.57, P < 0.01
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