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KR M TN FARAKE IR EAMRRS; Rasiv; B2
YEREIE: FTANIZE KR T E4 % 5. adenovirus hepatocyte growth factor, Ad-HGF

mE

B FEEAYE T91 BB A N AL BE VA M K TR AL G T 5 4

BHY: WS A0 Mo 2 (B 1L R ) 348 1993 25 (adenovirus hepatocyte growth factor, Ad-HGF &4 i) 7 5 T-
A 1R 5K B R JER TS P45 0 B TR /R I

Toik: WA, B Wistar KBS F R T40M, $54¢ Ad-HGF JE % . 40 FUlfEPE Wistar KR X 454k
Je S FELSRT o £ S TBO P B IR B Y o A AR BB o0 by st 70 S T4 vy 41, gl Ad-HGF YR YT 4.

Ad-HGF Bt 1) 78 5 T4 MR 4l WU TRAL 4 41, 4 M2 A 200 45 LR AH I 40 il 33 i S AT B i
G2 AT

HREER: HARK-PaOROLETER, 675 21 d Ad-HGF 184 1 18] 78 540 M va 7 41 7 A2 35 e 0 5808 1 7m0 B
A1, JFar WA= w RORT AN, HLA R Al B 78 9 T AR i 7 AL A Ad-HGF 3677 41148, S /M B 2
G PSRN, Ad-HGF &4 18] 7850 T 40 a6 /7 4L T v AT 4R I A I IR 3k B T oAk 4L BRI 7
i Ad-HGF &4 18] 70 i T4 My T 4048 7 d i B (R T HAbZL(P < 0.05); JR{ A4 R B 7R, Ad-HGF &) H]
FETCT- ARG T AL S B R AL Z P ) g SR K] sry ik T- S alife) 78 it T4 ity r 4l 49308, Ad-HGF &
PR 1B 78 5T 0 0T e RO PR 453 0 B T A S 2 R A A B AR, BT =& S A

Effects of adenovirus hepatocyte growth factor modified bone marrow mesenchymal stem cells
on radioactive skin wound healing

Ha Xiao-gin, Zhang Jun, Deng Zhi-yun, Dong Ju-zi, Peng Jun-hua, Zhao Yong, Zhang Yuan-yuan

Abstract

BACKGROUND: Combined application of gene therapy and stem cells can promote the healing of refractory large scale
wound.

OBJECTIVE: To observe the effect of adenovirus hepatocyte growth factor (Ad-HGF) modified bone marrow
mesenchymal stem cells (BMSCs) on radioactive skin wound healing.

METHODS: The BMSCs were in vitro isolated and cultured from male Wistar rats and transfected with Ad-HGF. Forty
female Wistar rats were irradiated using X-ray therapy machine to establish acute skin radiation damage model. The
models were randomly divided into four groups: BMSCs treatment group, Ad-HGF treatment group, Ad-HGF modified
BMSCs treatment group and control group. After irradiating, the suspension of BMSCs, Ad-HGF and Ad-HGF modified
BMSCs suspension were injected directly into the radioactive wounds.

RESULTS AND CONCLUSION: Hematoxylin-eosin staining results showed that at 21 hours after injury, the epidermis
in Ad-HGF modified BMSCs treatment group was significantly thinner than that in the control group, and the epidermis
in the Ad-HGF modified BMSCs treatment group was more regular than that in the BMSCs treatment group and
Ad-HGF treatment group, many small vessels were observed in the derma of radioactive wounds.
Immunohistochemistry results showed that the expression of hepatocyte growth factor in Ad-HGF modified BMSCs
treatment group was stronger than that in the other three groups; the content of hydroxyproline in the Ad-HGF modified
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BMSCs treatment group was significantly lower than that in the other three groups after 7 days (P < 0.05); in situ
hybridization showed that the expression of sex-determining sry gene in Ad-HGF modified BMSCs treatment group was
stronger than that in the BMSCs treatment group. It demonstrates that Ad-HGF modified BMSCs can promote the
healing of radioactive skin wound, and the effect is better than simple application of the suspension.

Ha XQ, Zhang J, Deng ZY, Dong JZ, Peng JH, Zhao Y, Zhang YY. Effects of adenovirus hepatocyte growth factor
modified bone marrow mesenchymal stem cells on radioactive skin wound healing.Zhongguo Zuzhi Gongcheng Yanijiu.

2012;16(49): 9226-9231.
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X Ad-HGF &1 5 PR 78 15 72 J5 T 40 H Xk P Bl B2k
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2 cmx3 cmA/MLIHIRE o6, SREEMEA, BT
XS LRI HLEREE R, T H A a5 K R LA AT
IEEFI 180 KV, HLR12 mA , IREFEE 2130 cm, 4
UGAIEE30 Gy, [AIRE PR FFIEGT 12K, BRI 460 Gy,

AR BREREHE: KEI O RBENL A h4dl, (A7
4 iasr 4l Ad-HGFiRIT 41 Ad-HGF &A1) 1H 78
JUTAMMIIATT 4L A AL, 41100 B KR
(i B 4 (1) 75 S5 T 40 Hid (3% 10% F) B . Ad-HGF i
(1x10° pfu/ F ) B - Ad-HGF &4 1 1) 7 514 i (3% 10%/
., Ad-HGF# 44524 hl i )i LA A [l AR i 1 4h 22
ME(PBS, pH 7.2), TR [m] i 4 20 )i T i i
%, BT, BT,

FRAZ T RBALLENT: Pl THEHES, 5, 7,
14, 21 RAETE A& FHFARITAIHAZ, -70 CLR
15, ATFRIHER & 5 E (3% Woessner ' 27%), 4521 d
T FH T, RS, ARSI g,
JeBE FUMEALE AT G A UL A % 4101
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K sryZE B, sry B 514 b primer1: 5'-AGA
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RN S5 THAK(T easy vector)i®if%, FR1GMIT-sry#ifkR
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Je P A K NP ER R IE . @ ERY) oML E 1%
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Gt SRHISPSS 1.0 AL FRER, Sl
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24 h)g 7 ZoRNGBEAN M, TE MR B RE IR ARLlEs TR
72 hith tHIL T ERR I BE AR i, 7R85 5710 dZe A I i i 5
FOREREAK, 12 dAEATA30%4 L, HARRERTE, il h
PR, B 70040 i 52 7R (R 21 iR Al g 4, TR
H¥)—. Ad-HGF¥: LAl 7 41 f524 h, ELISAK:
D1 F 3 b A AR G DR K R (83.740.21) pgl/L
x10°411 s, W] Ad-HGF Bl Jeqes i 7 181 76 5 T4 .o
22 HBFNRERAEMENFLE GIEETR, 4
B BT AT B T35 T8 B R e o 493 5 14 d B AT
BERFEAL AR, 21 dRE AT &S . 21K
K-y (o o, Ad-HGF B 1) 78 5141 i da 7 41
PR R B W S R R IR, R LA B A N
. Ad-HGFAEMI ] 708 5140 M vy 7 41 5 1) 7o 514
MR I A RIAD-HGFIRIT 4L Lb A, RT3, Brd
METEFEE, WE1.

a: MSCs treatment group b: Ad-HGF treatment group

d: Control group

BMSCs: bone marrow mesenchymal stem cells; Ad-HGF:
adenovirus hepatocyte growth factor

Figure 1 Histological examination of wounds healing in
different groups on 21 d (hematoxylin-eosin staining,

x100)
B 1 SO 21 RiEE A GEEM SR (ARG - e ta,
x100)

S R BoR, 0521 difAd-HGF &
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WA FRD 18] 78 53140 1 v 7 4L 60 i 2R Py 3R ik
W2 o T A A, K2,

5 R
Do g

2 b
a: MSCs treatment group b: Ad-HGF treatment group
_.".‘f Fhe e

- R
S -y
5t

c: Ad-HGF modified BMSCs
treatment group

d: Control group

BMSCs: bone marrow mesenchymal stem cells; Ad-HGF:
adenovirus hepatocyte growth factor

Figure 2 Expression of hepatocyte growth factor at different
groups on 21 d (immunohistochemistry, x100)
2 ANIFBUTHIER 21 KR40 AR 7 1 Rk (e e 41 23Uk
%, x100)

23 RizZR#ZER WKS.

a: MSCs treatment group b: Ad-HGF treatment group

c: Ad-HGF modified BMSCs d: Control group

treatment group

BMSCs: bone marrow mesenchymal stem cells; Ad-HGF:
adenovirus hepatocyte growth factor

Figure 3 Expression of sry gene at different groups (in situ
hybridization, x100) )
K13 @I sry FERI AL (JRA 2458, %x100)

JEUE 28 A E R R HE S 21K, (] 78 T 4R L ie
ST Ad-HGF &M i) 1) 78 ot T 40 i ¥ 77 2L e Wistar
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K BB T R ZH 2R e 38 T IS 2R B 0k, RIVAREE K B
sryJEIR 2%, (HAd-HGF &M (0] 78 141 i vA 7 41
WO, Ad-HGF G741 7% I8 4 AR/ AN Bk
R TT

24 #EMABAENE  )5EH3. 5RAD-HGFEM
V¥ 70 0 T4 v T AR I 2R o e T AL A4, (S
TRFERE N, BTRERMBERS R Ihal, %=
S BEERZ (P <0.05), WLk,

R A S AN R N ) B T2 25 I R 2 e LA
Table 1 Contents of hydroxyproline in wounds of different
groups at defferent time points (xxs, n=10)

Item BMSCs group Ad-HGF group
Content of hydroxyproline
(mg/g tissue)
3d 25.32+0.68 25.11+0.75
5d 23.81+0.35 23.68+0.36
7d 22.12+0.61 22.15+0.17
14 d 17.42+0.75 18.40+0.21
21d 16.710.82 17.450.10
ltem Ad-HGF modeified Sl
BMSCs group
Content of hydroxyproline
(mg/g tissue)
3d 26.24+0.81 24.87+0.12
5d 24.39+0.59 23.79+0.42
7d 18.71+0.32%° 23.19+0.14
14d 12.59+0.83%° 19.210.15
21d 11.31£0.68°° 18.13+£0.15

P < 0.05, vs. control group; °p < 0.05, vs. BMSCs treatment group; c:
°P < 0.05, vs. Ad-HGF treatment group; BMSCs: bone marrow
mesenchymal stem cells; Ad-HGF: adenovirus hepatocyte growth factor

3 Wi

BERAETER A0 EAT G B AT, RS2 A4S
MR s i At o2 S A UK RLIBOR 40 3 1) 41
G0 BTSSR PE B0 IR 2 B2 b R AR A e = A A
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