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Effect of combination of marrow stromal cell and bcl-2 gene on neurological deficit and IGF-1 expression in

rats with cerebral ischemia
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(Department of Neurology, The First Affiliated Hospital , China Medical University , Shenyang 110001, China )

[ Abstract] Objective: To explore the effect of the combination of marrow stromal cell (MSC) and bel-2 gene on neurological deficit and
insulin-like growth factor-1 (IGF-1) expression in rats with cerebral ischemia. Methods: The models of middle cerebral artery occlusion were
established in 40 Wistar rats by occluding the middle cerebral artery for 2 hours and then performing reperfusion. The rats were randomly and
equally divided into 4 groups: control group, bel-2 group, MSC group ,and MSC+bel-2 group. The neurological scores were assessed 1,3,7,
and 14 days after the reperfusion, and the expressions of bromodeoxyuridine (BrdU),IGF-1,and bcl-2 protein were detected by immunohis—
tochemical method. The apoptosis of neural cells were detected by TUNEL method. Results: Compared with control group,the neurological
scores were significantly lower in other 3 groups after 7 and 14 days of the reperfusion. The neurological scores in MSC+bcl-2 group were
significantly lower than those in bel-2 and MSC groups after 14 days of the reperfusion. The number of BrdU-positive cells in the infarct
hemisphere in MSC+bcl-2 group was significantly higher than that in MSC group. Compared with the MSC and hcl-2 groups, the expression
of IGF-1 and bel-2 protein in the infarct hemisphere significantly increased and the apoptosis of neural cells significantly decreased in MSC+
bel-2 group. Conclusion: bel-2 gene could inhibit MSC apoptosis and enhance the therapeutic effect of MSC on cerebral ischemia. The com—
bination of MSC and hcl-2 has a synergistic effect in treating cerebral ischemia. Enhancing IGF-1 expression might be one of the mechanisms
of MSC in treating rats with cerebral ischemia.
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Fig.1 Electrophoresis result of pLXSN-bcl-2
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25 IR ZL AT bel-2 21K W BrdU BH: 40 B,

(P<0.05), W3k 2,
% 2 MSC £2Fa MSC+bcl-2 £ BrdU BRTEZHREEI(X £ 5)
Tab.2 Number of BrdU-positive cell in MSC group and

MSC+bcl-2 group(X = s)

- BrdU FAMEZH %
MSC ZH 1l MSC+hel- 241 AEFESE 2 Bk AT KA BrdU FH 4 > U FHPEATIOAL o
y T yA ) I~ v Par .
AL , 5 540 LERE AT AL K B 5% i o p— anss a8
A, k2 Bk A BT 0 /0 B BedU BH M 40 g, MSChel-2 4 23+2.24" 204 +2.07
H MSC+hel-241 BrdU FHM: 4t il B 12 2 T MSC 41 ¥ 1)45 MSCs 41 Hed% P<0.05
F1 BEAWMEIIEETEN(X +5)
Tab.1 Neurological score in every group (X = s)
s M) REPE
1d 3d 7d 14 d
25 R IR 7.6 +0.55 7.2+045 6.6 £0.55 6.4+0.55
bhel-2 41 7.6+ 0.89 6.8 +0.84 42+0.84" 2.4+0.89"
MSC 41 7.8+0.84 6.4 +0.55 4.6+0.55" 3.2+0.84"
MSC-+hel-2 41 7.8+ 1.30 6.2+1.1 3.8+0.84" 1.4 +0.55"29

D52 FARHBA AL P<0.0552)5 bel2 HHE P<0.05;3)5 MSCs 20 H# P < 0.05

2.4 IGF-1 Y bel-2 fyisd b Y a5 5
AT L AR B R i )2 33K TGF-1 Fl bel-2 1)
FHPE A i 25 A X B B £ (P < 0.05),

MSC+hbcl-24H0 1GF-1 1 Bd-z FAMEANIE S bel-2 4 K
MSC 4HIH £ (P<0.05), W3 3,

#3 BAIGF-15bcl2 EARIEER(X £5)
Tab.3 Expressions of IGF-1 and bcl-2 protein in every group (X +s)

i IGF-1 PP RBUE 43 % bel-2 FAPEHIF E 43 L%
3d 14d 3d 14d
25 X HRZ 4.6226 + 0.64 2.9730 +0.78 1.7831 +0.63 0.7916 + 0.13
bel-2 41 7.1037 + 0.62" 6.2038 +0.98" 3.9694 + 0.39" 3.6055 + 0.22"
MSC £ 5.9884 + 0.50" 5.5765 + 1.04" 2.8382 +0.78" 2.0319 +0.57"
MSC+bel-2 41 11.2331 £0.742 8.1201 = 105" 5.2069 +0.99"2? 45150 £0.91"2Y

D52 AN R A P<0.05;2)5 bel2 41 S P<0.05;3)5 MSC 4 38 P< 0.05

2.5 TUNEL 4N -y o gh

25 PR HR A I Bl it A0 ] WLF 22 8 T AR, 4
oA AR SRR R X, Bl 2 TR T (P<
0.05), 11 MSC+bcl 24 AT AL B /> T bel-2 41 )%
MSC 4 (P<0.05), W3 4 & 2 ~5,

F 4 TUNEL ENZEBTHMmE(X £ 5)
Tab.4 Number of apoptotic cells in every group (X + s)

axiil JHT- AN AREL
3d 14d
25 X IR 93.6 +4.39 1182 +3.70
bel-2 41 65.2 +4.32" 88.6+2.97"
MSC 41 76.2 £3.96" 91.6+241"
MSC+bel-2 41 55.6 £2.41"7 742 +3.03927

WD HEAXMBHE P<0.05;2)5 bel-2 4H 8 P < 0.05;
3)5 MSC 4 b4 P<0.05
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E 2 ZFTEXEA TUNEL ARUBTEE x 400
Fig.2 TUNEL staining of apoptotic cells in control group x 400

B 4 MSC 4H TUNEL 4REAT- 48 x 400
Fig.4 TUNEL staining of apoptotic cells in MSC group x 400
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PR T [

HANABUSA 45 S5 FHEA B T-4F Y
B EIREER S MSC RiA YT R BUR APE G Sl L, 45
RERAIRIT AL MSC A7 2 LA S KRR 28 D Rk
SEHR A AN T2l T MSC 20 . D RA B & FH HA
BAYUE TR 25 &3 & MSC Y78 nl 17i&
o RESZEOTEUFSE bel2 P HA BT
L, N bel-2 FEP AT IR Ry AP B sk ifn ] 2L
PR 2R AR PR T, Bl SRR AR, iR R
Uife . PAR SEES e BRI W bel-2 JEPRFT MSC
KBTI R P I Bl If, , 25 SRS T BEAR A6 T
R WL R 5 gl MSC 5% bel-2 FERIATTALAEL,
WRAIRYTLL MSC MIAAE S I i 2, K&
REVE 7 IR EAIR , bel-2 2 IR g, phss
AN AT I D, IESE bel-2 JEIR RE RS A
FEJG MSCs FOURT, B4 MSC 657 B I (A7 2%

ARSI T IGF-1 k728 4k . IGF-1 2
M 70 NRIEETRAI Y Z K, 254 S5 2, 1
M EFEN T Z—0 IGF-1, AR ZH 21
AR e BE AT EAEEMER Ak
R o 1GF-1 ML RAEIEH il 4R D i 3Rik
ARG Bt 1M 2% 26 I L IRZH 2R TGF-1 & =B s, Hige

B3 bcl2 48 TUNEL 4RAATHt  x 400
Fig.3 TUNEL staining of apoptotic cells in bcl-2 group x 400

B 5 MSC+bcl2 42 TUNEL ZERET- % x 400
Fig.5 TUNEL staining of apoptotic cellsin MSC+bcl2 group x 400
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