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Repairing diabetic rats with bone defect by VEGF165 gene modified adipose-derived stem cells WANG Hong-jun,CAl
Bo,ZHA O Xing-yu,LI Shu-qiang, FENG Wei ,LIU Jian-guo ,and LI Dong-song™. *Department of Bone and Joint ,No.1 Hospital
of Jilin University , Changchun 130021, filin , China

ABSTRACT Objective:To explore repairing results of VEGF165 gene modified adipose-derived stem cells for diabetic rats
with bone defect. Methods : Seventy-eight male Wistar rats weighted 180 to 220 g were selected , 72 rats were established dia-
betic animal models by streptozotocin inducement method, blood glucose level was more than 16.7 mmol/L. Experimental ani-
mals were randomly divided into 5 groups, 6 rats in normal group and each 18 rats in other groups. VEGF165 gene modified
adipose-derived stem cells were implanted into normal group with bone defect; single diabetic rats with bone defect were
named as diabetic group;vascular endothelial growth factor implanted into single diabetic rats with bone defect named as
growth factor group;adipose - derived stem cells implanted into diabetic rats with bone defect names as stem cell group;
VEGF165 gene modified adipose-derived stem cells implanted diabetic rats with bone defect named as experimental group.
After combination of VEGF165—-ADSCs (5x10°) cells combined with gel sponge ,implanted into diabetic rats with bone defect.
On the forth week, general form of defect repairing tissue were observed by optical microscopy;local density of micro-vessel
were detected by immunohistochemistry method; content of Ca,P and ALP of repairing callus were detected by IRIS Intrepid
XSP inductively coupled plasma emission spectrometer. Efficacy of the VEGF165-ADSCs repairing function was evaluated by
SPSS statistic software. Results: Fluorescent staining results showed that expression of VEGF165 located on cytoplasm of AD-

SCs, expression percentage was more than 87% ;general histology results showed that callus formation and quality was near to
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normal group,repairing results in diabetes group, growth factor group and stem cell group were poor. On the Forth week after

implantation, content of Ca,P and ALP of repairing callus in experimental group were higher than those in growth group and

stem cell group,and without significant differences compared with normal group;blood vessel density in experimental group

was lower than normal group,but higher than other groups. Conclusion: VEGF165 gene modified adipose-derived stem cells

for repairing diabetic rats with bone defect has advantages of osteogenesis and angiogenesis, and should be one of the effective

method for repairing diabetic rats with bone defect.
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Fig.1 Macro-morphology observation of defects

area in different group (microscopic magnifiedx
4) 1a. Normal group showed the bone defect was completely repaired and large amount callus was around the repair area  1b. No repair in bone defect
of diabetic group 1e. VEGF group showed the bone defect area was filled with gel substances 1d. ADSCs group showed the bone defect was filled with
bone-like substances,which has a loose inter-growth with self bone 1e. VEGF+ADSCs group shwed the bone defect was completely repaired and a less

amount callus was around the repair area

x1 J[ACERNBCERIEEHARS BIK ALP SEAMER (xzs)

Tab.1 Detection results of Ca*,P and ALP level of repair tissue among different groups at 4 weeks after implantation(z+s)

215 AR Ca(mg.cm™) P(mg.cm™) ALP(U.cm™)
IEE X IR 6 0.237+0.170°! 0.153+0.012 13.843+0.960%
HERKATFH 6 0.2190.009"" 0.210+0.0197 12.175+0.864 "
T4 fazi 6 0.2170.014% 0.219+0.098%2 12.670£0.771%
SEHA 6 0.238+0.008~" 0.1640.1112 13.722+0.853
F{E - 4.950 37.348 5.298
P - 0.010 0.000 0.007

LDV YA 1=5.571,P<0.05; 7 54 AR 1=3.670,P<0.05; ' 5V FL#,1=4.023, P<0.05; ' 52 F#s 1=4.188, P<0.05; ' 5 A 1=—
0.039,P>0.05; 52 [l 8 1=-5.673,P<0.05; > 522 [Lis ,1=—12.286, P<0.05; ** 5 V2 I 4% ,1=-7.946, P<0.05; ©> 5 H 4% 1=-11.870,P<0.05; 2
5 He#s1=-1.394, P>0.05; " 573 H#s,1=2.875,P<0.05; 7 52 F#5,1=3.901,P<0.05; > 573 H# ,1=3.877,P<0.05; > 52 H#¢ ,1=3.580,P<
0.05; % 57 [t 1=0.114, P>0.05
Note: ™' compared with"',1=5.571,P<0.05;"" compared with®',1=3.670,P<0.05; °' compared with"",¢=4.023,P<0.05; °' compared with®',t=4.188 , P<
0.05; °' compared with™,1=-0.039,P>0.05; ™ compare with"2,1=-5.673,P<0.05; " compared with“?,1=-12.286,P<0.05; °*> compared with "2 ¢=—
7.946, P<0.05; °* compared with“?,t=—11.870, P<0.05 ; °* compare with™2,1=—1.394, P>0.05;"* compared with"*,1=2.875, P<0.05 ;™ compared with** 1=
3.901,P<0.05;* compared with"*,¢=3.877, P<0.05; “* compared with**,1=3.580, P<0.05 ; °* compared with,7=0.114, P>0.05
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R eI, AL A D A AR A A 4 (T

FER 25 B, AR UL A 5 SC B 28 N (1] 2e) 4t £L
PSSR BRSNS AREE G 5%, WA NS
TR, MEREEREKW] L5 4 T, IE 5% L
SEYGAH A6 DI PN T UL A B, TR PR Xt R T
A MIZE PN TIN5 AR L, 28 VEGF165 3t B NG 5
T AE LA G AR A R EH
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B 2 4L B KOs A A i 4 808
2% HE P25 1 (x30)  2a. IEH X
PR 2b. BRI T L P AR

2c A KA THBLIMEHEA  2d. T4
HICMAT A 2e. SCI0AH M A5 1A 15 Bl 3
JEIEHR A

Fig.2 Microscopy HE stain observation of bone

defect repair in different groups(x30)  2a. Nor-
2b. Dia-

betic group showed no newborn of vessel

mal group showed newborn of vessel

2¢. Growth factor group showed newborn of ves-

sel sporadic  2d. Stem cell group showed no newborn of vessel 2e. Experiment group showed station of newborn of vessel was near to normal group

NEWG T AMMAE A G20 4 J, X2 K B g
A2 DI LI A 2 B A T LA, 2R A SR X
(F=25.209,P<0.01), Horfr 5286 20 K R B 5 X
385 A B 7 8 R T I X BB A (P<0.05) 5 B2 56 44
R ER B A8 S DX 85 PN B A5 4% v R PR 9 X R
H AR FHM T4 (P<0.05), SEEZH fild:
PR 21 K R B S DX 8 ] T o A7 2 8 457 v A IR
Jpa ] IR (P<0.05) . T2 ZH K BRABHE & X sl ] 1
A5 S PR X FRAH Feds, 27 RS X
(P>0.05), W3 2,
3 itig

R PR AL 2 BRSNS
B, R B Z2AE AR IS AE | P T A4S Y 41
ZUT B AN SRR R A1, AR B TOE SRR,
RN G, 75 07 -4 A () v F b A g 3R ), 2
FEA DK AEAS BB A A P ST i A8 A e R A K B
AR R B = 8 7 ACIEREL Al A B 5 A1k
KA IBIIREZ W B0, A MEAAY Ik, H
I, RN 12 5T AR I A B R O L 14
TR R — A F At 17 D U 3 B LRI B T B 41
U SRS IR LR A S A Ko
3.1 PRI A LA

VEGF 7 IfiL 45 A= sl 5 bt B s ZAfEH , 2
H AT EL 75 S 10045 A BV FH Bt A 40 i PR 01 i
HIRNTREARMNERE, FIH VEGF ZEFE )&
A8 FEAE A A & ) B, ARG, FIFH VEGF 42

*2 BEARBEEXFHEABNEZEEENTER
(%+s ,mm?)

Tab.2 the quantitative results of micro-vessel density

around the repair region in different group at 4 weeks

(%+s ,mm?)

4151 B (R M Fd P1E
TEH T AR 6 118.45+7.49¥ 25209  0.000
BRI 6 82.21+4.08°
SEERA 6 103.45+9.72¢
ARKETH 6 92.3245.13°
TanpLa 6 89.15+6.76*

T 5 VIR 1=-2.584, P<0.05;" 50HL# 1=3.955, P<0.05; 5O It
B ,1=7.684,P<0.05;" 5" 44 ,1=3.855,P<0.05; "5 ° Hb 8% ,1=-7.150,
P<0.05

Note ; Compare *with ¥ ,¢t=-2.584,P<0.05; compare *with“ ,1=3.955,P<
0.05 ; compare *with®,1=7.684 , P<0.05 ; compare *with*,1=3.855,P<0.05;
compare” with®,1=-7.150, P<0.05

TSR P A A 20 118 2 R PR AR P R PR e e a5 2%
WEATEH RN T, HE2BERAESE 7%
T T g M A R 2 2 TR R AR PN I PR
A ) T E S T AERE PR A5 T R VEGE
PRI SRR NS L 9T 18 4 i R 2 0L, TEAR LSS
o EFETERSMY RS, VEGE LB ADSCs, ¥
5 3RS A 5 B A AR PR K BB B 1A 7 {4
W, EEXHEAJG 4 & s E X R T
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WLEZ K MVD SE 00T & . VEGF 5 RE M B 2H 21
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MAE B EAERT 4 ARSItk oe i, LR XA
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SRR, S 5 TR A B R T H A
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DRI P i P A i P i A K R 2
5T 2MAE AL , B RE 7510 0 B R,

R Lk, ARSI S DRI IR IR T
FEYY VEGF165 &4 1 4 i 5l B &8 S iF o 45 SR 4
AR —g 0] A — IS RIS T VEGEF165
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1652 I P AR 1B 2N PR LY Ca P
K ALP &, BEXEREEH B, A

Sz A R eR e, mReEYEH
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