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The effect of bone marrow mesenchymal stem cells transplantation
on the expression of VEGF165 and Notchl in rats
with cerebral arterial embolization

HE Chongxin, WANG Liang, CAO Guangdong, DU Jin, YANG Jun
( Department of Neurosursery , Chizhou People’s Hospital , Chizhou 572000 Anhui, China)

Abstract: In order to explore the mechanism of bone marrow mesenchymal stem cell (BMSCs) transplantation on
improving brain injury in rats, the effect of BMSCs transplantation on the expression of vascular endothelial growth factor
(VEGF) 165 and Notchl in rats with cerebral artery embolization was observed by establishing a rat model of brain injury.
45 SD rats were randomly divided into the sham operation control group, the middle cerebral artery occlusion ( MACO)
group and the BMSCs transplantation group. The number of microvessel in cerebral embolism area and the expression of
VEGF165, Notchl protein and mRNA in each group were detected.The number of microvessels in the brain tissue of the
MACO group and the BMSCs transplantation group was significantly more than that in the sham control group. The protein
expression of VEGF165 and Notchl, and the mRNA expression of VEGF165 and Notchl in the group MACO and the BM-
SCs transplantation group were higher than those in the sham operation control group. The BMSCs group was higher than the
MACO group. The conclusion is that BMSCs transplantation may promote the expression of VEGF165 by activating the
Notch signaling pathway. Thus, it can promote the angiogenesis in the cerebral artery embolism area.

Key words: Bone marrow mesenchymal stem cells; stem cell transplantation;  Cerebral artery embolism;

VEGF165; Notchl
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B A 1 P 2 B0 12 30 Tk Bt DX ) 8 i 28 2L 3R 7P B, B ) 7 BT T 40 e ( Bone Mesenchymal
Stem Cells, BMSCs ) J& HA H 3& 58 68 J1 o9 —Fh 41
JL, WY LA Z2 1] 43 Ak Ry HLAAS 1) 25 ol 240 L, CAEAR S0 75
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20 M RS AP T A A4 Il PR ST AT, BMSCs B8 41
SRR I LA B — R BT BRI T O ik . AR SE R T
Tk ST R U Bl i ke ZEASL AL W€ BMSCs B4 48 )5 il
ZHZV UM 4E % BE ( micro-vascular density, MVD) | Ifil
BN FZ K A F (vascular endothelial growth factor,
VEGF) 165 Notch1 2R, R HFT BMSCs fie i i
B B

I HHE

1.1 #EEIEF L shy .45 JgRgEN: SD K
L, AR (2604£20) g5 10 2 fd e HEME SD KR, 1A
A (90+10) g, W [ Ab 5T 4k 38 A 48 5256 H R A PR
A, PFAMIES SCXK( 51)2011-0011
FEARH 4 105 . DMEM B 5% 3 | g . XL
Pt ( Gibico, E ) ; Fabi VLA F £ FERE P (Pre-
protech , SE[# ) ; /NRIT K B Notchl HifA& ( Chemicon ,
EH) ; RPLK R VEGF HUE (Preprotech, 3£ [ ) ; B
MRt AL PIFRiC 9 E P B 1eC (AL st A2 45 =W
FARG B ) 5 41 2UE 1R B0 & (Lt R 3
F) o FEAULSOEE B HEE (OLYMPUS, HA) ;%
TR 3 B 0 ML ( Thermo, 3€ [# ) ; PCR X ( ABI, 3%
B O B As BRI B R LA
1.2 BMSCs B4 BEEHY  BUAE N (90+10) g
SD ACER, F3 B Lm0 i) JBe e, Aol B s 75 0 2 R
FH DMEM B335 58 R & ik Js KB s v U o =
O, 38 L K R A AN B 5 R D T Al
BRI T 3%, 53R 24 h R SR A I RE Y
YA, BT R SRR, EILZ R R 3 R T 1 IR
Wi, %5 20 40 A K A5 5 2 80% ~ 90% B AL AR
I, B 4 R AN T A SCIR AT SR TR
1.3 MCAO #RIBE L2 EHl/E MCAO 5
R IR 1 mL/100 g 8 05T 49% K
A AR, KBRS 5, FESERE TPl O, 4y
SR AT B 5PN A A Bk 45 LA B ik
T80 Ui S0 B KGEE C i , e PA S N Bl K, AR BA1 3
TR Lo 8 —“ V7 IE ) B e A 4 AR B B )
Jik 18 mm Ak B [ 5, 48 & K N A2, 1 A/hRE 3K
59 ,éi%%ﬂ] o REBIZIH B4 M Horner AiF B A A5
IR,
1.4 MCAO EERIEEITLS WML, S K
Zea Longa JrEB R I B AT, 1~3
I3 NN AA LIS TGN G, 5 T 28140 K (4
73) BURER (0 70) B RIEZ A,
1.5 SEIES4H  BMSCs B AH A1 . AR il /F il 1) 24

INIHIE K55 4 AR B BMSCs Zi D 3x10° MR E T
0.6 mLBEFRERZZ 0Pl ( PBS) |, il i B ik 20 i 3 AL
MACO 4,24 /N5 e ik &) s 7 A S8 5 PBS, R
TN HRE , HA) I SUER Bz ik 7 68 bk, A4 e,
24 /NS I R K 5D T A S PBS, AL BN
[ ) SR AIL 3o 3 2, B2 5 H ., BMSCs #4H S
4K .7 K 14 KEH

1.6 MVD #i Pl AL 1E 425 24 45 B [ o5 fi 1 4L 0K
YR 5 5K, # BRARRE DG (a3 VI A i | &
PR TN Bz S B PN B R — A LA A, R BR AR
B2 ~3 58] R, 2O W AU T R R A T4k
FHYERAE R M 4 %

1.7 Western blot #ill VEGF165,Notchl & H 3%
J e e BRI G I 5 R AT 4R R PR A 2 K R
WA S H IR TR A L A3l Ak
RIS 5 B AR TS AT R T LUK L% 8 5% iR
Wk E S AR —H bt KB VEGF $itik /)
BT Notch HiAk (FBEAEECH 12 1 .000) ,4 C
R R VER S A T (R REASECH 122 000)
37 CHFE 2 h, B UG T = i infb2: & 6
o, TH SR R RERIL, L B-actin FHATER
WZ &40 BRI K EEE S NS 3# 1T IHE N E A
BB IR AN

1.8 RT-PCR #il] VEGF165,Notchl mRNA 3&i&
BOR BURZH 2R BUR RNA , T PCR AN A7 30 4 58
F B E 5Ot 8 & PCR IV AP dE AT 48 47
BrRRHEERS TR, FHEE S AR I3 BT 2R G 0T HE UK 5517 1Y
WOGRE (OD fH) 2 & f o0, 45 R DL H 5L K Y
OD fH It I B-actin A OD {EK %R,

1.9 FHitZESH  LRITEEIRH vxs 2R, H
SPSS19.0 FEAT40-Ab #1, W 20 1] Bb 4 R FH i Sr A AR
¢ Ky ; 22 40 1] Aok A 52 W 5 25 43 A, 4 R
Wi HC A LSD- K356, P<0.05 Ferm 22 53 B i it

2 &% R

2.1 BMSCs E&EZTA  JRAEFNARREFEIE,
1 K5 BT 34 MG B 25 K 3 K I il U 40 i 52 ok 2T 4
BE 5 KA A= 380, 10 K 28 A7 40 i A Kk 3
80% ~90% il , AL 2 KARTE . ARV, 4l a3 7
SREE S, Bl A AR AR B 3G, 40 i 2 2 5
T B — AR BIE, I+ 2 R SRR HES ) A
K(E1),
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F 1 KRREEALRE BRI E T
x| n 4K 7K 14 K
BWTARXIBA 5 2.831x0.310 2.852+0.303  2.943+0.318

MCAO 4 5 6.852+0.465" 7.266+0.467° 6.968+0.617°
BMSCs 4 5 10.253+0.762" 13.858+0.856"" 10.899+0.623%"
= L KNS 7S =2 I N
1 SRR T AT EZIR(200%) ST AR IAL P<0.05; 5 MCAO 41" P<0.05

A JFARKE IR A AN 5 B - 52 AT AR AR AR A A BE T A1

C. A K3k 5] 80% ~90% ;D 4 4 1T 41w . N
= 2.3  Wsternblot #ll VEGF165. Notchl & H &%

MCAO #H ., BMSCs 41 7E 4% 4 B [H] 25 VEGF165 .
Notchl & 1 X ¥ B B & T F AR X 4l (P<
0.05) ,BMSCs At 5 , &K T 5 (P<0.05) , 7E55 14
RENEARKIFETFRE(E 2.32),

22 BEANTEBESAKXRMALS MVD 247 R
FARAR M THEOIL TR, MCAO 41 BMSCs 41
fitn A8 A5 3 = TR 41 (P<0.05) , BMSCs %
FaJE BT A A RO B B £ (P<0.05,% 1)

4R TR [E>S 4R TR 14%
i

VEGF165 Notchl

2 RAKXBARFES VEGF165,Notchl EBARIRIE

R2 BAKXRIFERESKEALR VEGF165 Notchl EEHMIRIE(n=5)

VEGF165 Notchl
WA
4K 7R 14 K 4K 7R 14 K
RTF AR B 0.019+0.002 0.019+0.003 0.018+0.003 0.014+0.002 0.01420.004 0.016+0.003
MCAO 4 0.156+0.007* 0.189+0.011% 0.121+0.007* 0.145+0.008" 0.186+0.010* 0.130+0.007*
BMSCs 41 0.214£0.013* 0.298+0.014* 0.175+0.006*" 0.202+0.012% 0.345£0.014* 0.183+0.008*"

ST ARXT B4, 2 P<0.05; 5 MCAO 41 ,"P<0.05

2.4 RT-PCR #ill VEGF165 . Notchl mRNA IR % H I TR T AR X B2 (P<0.05) , BMSCs B4t 5
MCAO 4  BMSCs 41 VEGF165 Notchl mRNA ik  FiAHE (P<0.05,%3),

£R3 BAXRARRESKAL VEGF165 Notchl mRNA BIKiE(n=5)

VEGF165 Notchl
il
4K 7R 14 K 4K 7R 14 K
RFAXT 1B 0.4010.046 0.406+0.038 0.397+0.036 0.135+0.024 0.148+0.029 0.156+0.027
MCAO 4H 0.700£0.040° 0.732+0.034° 0.688+0.041° 0.329+0.035" 0.458+0.033" 0.33120.028%
BMSCs 21 0.901+0.042% 1.313+0.047% 1.005+0.043% 0.587+0.038" 0.712+0.041% 0.6030.026

ST AR BRZH AT, 2 P<0.05; 5 MCAO 2H L, P<0.05
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I A A 1 ) RO R BB 4 3 B 4
IRet E , B X1 40 B RS F X — 450 3sk 14 BF 5 ok
HZ Ry ia 7 M Bh kope ZE SR TR IR YT T B
BMSCs >RUE 702, YR tER E , 2 TR KR 3%, 1l
PUAT IR A M 45 AR K T BMSCs S A 1T LA
STIBURAREARRY 37 WAL 1) 00 5 B s 011 O s e e 4
RAFE RN EVFZIBARMAE R T E RG0, Xz i 4l
LREBE SR WER . BMSCs BA £ 104>
LI I EE , A W5 2 B BMSCs B AT LT #8319 78
FIAL, 434k Sk i 22 200 ., o0 6 i R A0 A 750 K B A o
2 IET . BMSCs FEAE X ik e ifiL #5445 AT 9K 2 A
PVER, AR A LER AT B 2 3 Ao 394 Jn i 28 200 i 25 i
SN F RIS

0457 A SR 4 I PN B A0 A O A A R R T
PR T BT A I A7, I 2k o R R AR e sE T
HO A5 E I 41 22 TG A7 5 75 [ Rt 2 40 B B e
58 M AR R R A S 6 38 4o R e ok 1 S
1 BMSCs B E] MCAO K FRB I A Py | 38 o Al
FEK MGG BT A B 2 D RE M O . AR B9 2 B1
P FE DX 2H 20045 0 A B 5 22 5% B4, BMSCs 4
ARG A, B 7R T BEJE VEGF 33k i, B
B FRIZER  BOR I, 7655 14 RETECRTFI I,
iH—# Westernblot \PCR SZ8 A T X —#Ei8 .

HHT R 2= 35 A 5 058 8 A % U0 A G g2
VEGF F1 Notch {55 i #% . #FELAAF T, Notch 1755
i [ 5 A TR G i VEGE AT LAiE 1 Notch
' I & 4% A AR, R O i A A e
VEGF S5 5 P 1 8 A Bl B, X6 1l 8 3 24 1 e
U EA AR, Hoh VEGF165 H/E I fe 1A &
MACO R 37, MACO J&5 24 /NI Il 45 Y Bz 48
P UE I 3 A= HEAR LB f BMSCs B A 2] A
e ZE R BUAN G KL VEGF165 %5 14 .mRNA A4 T
T ARXT HRAL B .75 , 1B BMSCs #4548 RE %3 i
KM VEGF165 (138 A if il A58 A=

R, VP25 58S 5 T s B A
T2, Hol Notch 155 0998 W/ AT M 1 A4k,
Notch 5 53805 7T DL 7E BMSCs B HIAE T, 1.0 UL
FEFEIX. BMSCs [1] P B2 40 A 531k, A gt i .o L
A AR BN X —Se ] 2 il A5 A i B
PHEEAERTY ) EARSZER T BMSCs R 21 i 14 2E K
FUAMN G &3 Notchl 2 .mRNA A TR FAXF
HRZH W 5 T} 5, 2 B BMSCs R A8 ) 1l BE 8 1 300
Notch 15 38 1% 1Ml fie i i 20 ik 4 ZE 41 41 VEGF165

B IR , AR HEPE BT A B I A

MBS E BT VEGF 1 Notch {7 538 J& 1 5
A3 A=A 4 % V16 &R . VEGE B JI i 48 /% 58T
AL R A R BN R, VEGE F k88 In 3G
Notch {5 5 38 A% 52 56 A I 1 Jil #4 28 20 21 IX 1Y)
VEGF165 #5H .mRNA 5 Notchl % 4 .mRNA , %%
7R ,MCAO 4] .BMSCs 41 VEGF165 4 .mRNA 5
Notchl & . mRNA FRERFAX A BT 5.
FEH Notch {55 538 1% 1T LA #F BMSCs 431k, #27%
VEGF ¥ 48 A4 i B2 b, Noteh 15 S L2 5
A B i R

ZE E TR, BMSCs B A Al X6} i 5 ik i 25 K R AT
RUFAIRYTROR, BB fff BMSCs 7642 ZE X A7 , N
PRAE FE L4 8 4, $2 B VEGF ., Notch % 3K, ¥ 7%
VEGF/Notch # %, {2 3F Z B pf 2 D) e IR &2, 76—
FERREE ORI T M2, SRl R YA T I A SE R 4t T
ENA T 7, {3 VEGF/Notch 18 B% £ BMSCs %
LAV S 00 %65 9 o ) EL AR WL ) 75 L) R 2
ik — P IRR,
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