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sion of VEGF in Rats with Transient Ischemia. Wu Jie, Pan Jingjing. Department of Neurosurgery, Taizhou Cancer Hospital, Zhejiang
317502, China

Abstract Objective To observe the effects of bone marrow stromal cell( BMSCs) transplantation on VEGF and learning and mem-
ory in rats with transient ischemia through internal carotid artery(ICA) injection. Methods Five model rats were transplanted with BM-
SCs labeled with "*F — FDG through ICA, then traced by Positron Emission Computed Tomography (PET). Sixteen model rats were ran-
domly divided into treated group (n =8) and control group (n =8), sham — operated group (n =8) were also randomly selected. Treated
group were injected with BMSCs through ICA, while control group with PBS, and sham — operated group without any treatment. After
transplantation for 14d, the brain tissues were stained with hematoxylin — eosin (HE) stain and immunohistochemical stain of VEGF. Es-
tablished three groups and were treated as same as the above of the second method. Behavioral tests were performed. Results PET scan-
ning showed that the donor cells were primarily found in brains of the recipient rats 3 hours after transplantation. After transplantation for
14d, histologic analysis clearly demonstrated that the intra — arterially injected BMSCs significantly reduced neuronal loss and promoted
microvascular proliferation. The number of VEGF positive cells in the hippocampus of the treated group rats were 12. 14 + 1. 53, control
group 9.53 = 1.31,and sham — operated group 7.23 £0.77. The number of VEGF positive cells in the treated group were higher than the
other two groups (P <0.05). After transplantation for 14d,the escape latency and the number of passing the platform of the treated group
were 46.55 £6.92s, 4. 50 + 1. 05times, control group 44.50 +5.09s,5.50 + 1. 05times and sham — operated group 27.83 £ 5. 80s,
7.17 £1.17 times. The results clearly showed that the escape latency was longer and the number of passing the platform were less in the
treated group and control group than the sham — operated group (P <0.05). After transplantation for 90d, the escape latency and the num-
ber of passing the platform in the treated group were 25.85 £2.20s,7.50 £ 1. 05times, control group 39.25 +4.02s,5.83 £0.75 times
and sham — operation control group 24.62 +2.63s,7.67 0. 82 times. The results showed that the escape latency was longer and the
number of passing the platform were less in control group than the other two groups (P <0.05). Conclusion Intra — arterial transplanta-
tion of BMSCs can reduce neuronal loss, upregulate VEGF expression, promote vascular proliferation and improve learning and memory in
rats with transient ischemia.
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Pdss 2 —"" L B 2L 5 40 L ( bone marrow stromal
cells ,BMSCs ) # 48 Ay ik IfiL 14 fii L 45 95 5 19 96 7 $i A3k
T AT 5 v M [ . BMSCs iR 5 9 5 32k A
LT S 1 0 AN R VR S 1 07 A By AT, SOk B
%, 25N Bk SHE RS R BMSCs A5, 2 - °F
-2 - Ji4 - D - A4 (T F - FDG) & —Fh kLT
O 2 PET /Y ARG . A AE 58 8 i WL 4¢ BM-
SCs £ %5 N 31 ik (internal carotid artery , ICA ) FZ#H Xt 48
7 I e 1 R R A AT A o B Il B ot 2H £ A T B AR K
[A ¥ ( vascular endothelial growth factor, VEGF) 3 ik A
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R 3 RS EG WL EE H g, B PET SEAR # WL 5%, 41 2122 WL 4% (HE
Yt , VEGF 3 d Sk ~7 G (8) FIK 28 B 47 S 3 M6 7
PET 524827 WLZZ 8 43, 52 38 I Bl ) E 4 i ol 1t 75 98 V0 A AU,
BT 5 B SD KRB HiARic A " F - FDG f) BMSCs, {2

AT 16 2 SD KEBENL 5> HFAEL (n =8) FIXT IR (n =
8) , BB FPARA (n=8), FHi P IkFlAE 10 x 10°
A~ BMSCs(1ml) , X} R 20l ff 1ml PBS, & F A 41 {4 54 sh
Jok 0 9 S T (AL SO AR B, TR S 14 RATIG A
21 HE YL {0, , VEGF % 2 214k 22 Y {0, 76 7K 3K B 47 52 00 3
53, LB R BLEE Morris 7K 28 B € AL T AT S5 3 3 47 01 18 IS i 4E
G o ot P AR AR S A AT Y 16 L SD KRB AL 4 B
M (n=8) MXIRA (n=8) , BEEFARHA(n=8), HHM
ot vk 5 A1 B M MR . TR 14 A 90 K17
Morris 7K 2% B 24 WL . (2) EBALES Bk 5] . /N sh 4 IE v 7
% 5 3 HL KT )2 & {2 ( positron emission computed tomo-
graphy, PET) f1""F - FDG (#[ /1. K % fft /i 45 — & 52 ) , DMEM
(Gibeo 2] ) , H e 58 6 Y 4 BT B . — 1 o St L CD29
ok (DU A TR R A ED) bt KR CD34 $iik
(U8 A Y TRARAR ) s 40k FITC ARic /Y 1L 4T
% IgG ( Chemicon 24 &, 3& H ) FITC 47 19 1l 3£ 41 /N L 1gG
(Chemicon 22 &, 3& [ ) (X ik — 2K 15| Bk ( DAPI, Sigma A &) ) 47t
ICA A%, et B VEGF £ s BEHLIR , SABA s 411kt 71 &,
Fi R 77 APES (DAB & (5305 1 A S0 AR Y TRA RA
o
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41 A A DMEM Jof 55 55 B4, A SmCil 56 ) it B4 < )
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A RH ZE M ) ST B A I Il o T O O R O T I e bk
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Hegh ik, B IE Y] O, F 8 P00 85 3l ik ( common carotid
artery , CCA) . 7€ CCA FHE &I E &M &5 HE
RN SE R EZEE, 24h R, L BERRREE R, B 2 i
Ui BEL W7 e Je P W) CCA, 20min J5 5 B BHL BT J¢ 9 &2 1l it o 5%
I R4 S BUATE 37.0 £0.5°C , (5) BMSCs [ F 4% : BMSCs
fEZEE 4 (05, B A 16 T o, JH PBS itk 1 x 10° 41 jfg/
100 3 F- p 24 ffd =k o 3 BT A SD K BRL , B8 A8 20 180 Ul 25
Hh3) ik (external carotid artery, ECA) Bl B W 45 4L, i
HLAYRIZ NGS5 30min, I B BELIT CAA, H ECA #0477 5 B 41
10 x 10° 4~ BMSCs (1ml) £ ICA A5 4, F FEZH A A 1ml B
BRh 22 s (PBS) B T R AL JTC R AL B . 28 0 )9 2 Bk 6 A
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BMSCs K PBS [ ik BAR L 22 k[ 1], (6) KR4
WMEE:BMSCs BAl )G 14 K ,4% KA AR #IKFRR, &4
o B R A FER 7K 200ml, Y T 4% £ 3 RS 100ml, T ik 45 E.
PR EBCH B IO i J5 i 4 4N T T IX ik 4 AU F 4% 2 R R
HE i 24h, W HE L6, fadi R VEGF £ ik — 2
LA LUL Y, VEGE S 41 fL P M 45 5 DAB B (6
J R A A e R BB TR RN TS CAL X Jigi 20 R kAT
FHPEANRE T2, A Sh I BENLE IR 5 3K ) o A4 R BE AL
RIS A WLET T H5PH P A0 A 5, 5 A A LR R R
20 A B BB, IR LU B B SR sh W i PR M R A B, (7))
Morris 7K 3 B S5 . Morris 7K 2 ‘& W38 F2 7 % A & A g 47 38
R as AR RIS, BRI S % k3], LLE DT ik 56 7
By IR 90% X [a] 1F Sy 0 1 24 2] 12 12 D) B 1E & K B b
W ERRFLE RN SN T LR, FEERMELE
ShEA TR AL IR . A SC R A sh W T RS 14 190 K, B K
AT Morris 7K 2855 A0, B 42 45 20 3l 9 ) T DR 20 A 22 0 DL R
TP A BROAE

3. GEihE vk TR B ST Excel B4R WEBLR FI SPSS
13.0 i3+ Hrigedh BEAT B A BE . AR A ISR B SR A %
T EAREARB B S 2 2250010 BT 8006 DL B 8L = b
W2 (x £5) R, 0L P <0.05 R ERALIHFE L.

& R
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FrRicdn i s , e A 35 PN Sl Bk RO S 0.5 Fil 3h S
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i Je AL S A3 A T RO P A RS 2 T e

(K1),
()
) D

E1 Z2AMNFHREBESRIZF -FDG i) BMSCs i) PET M 224 1
A.0.5h J5IEA73B. 0. 5h JFM47 ;C. 3h J5 iF 47 ;D. 3h J5 {3z

2. BURYI A HE e R2 48 14 KJm , B8 A8 41 A Xt
ML Ty CAL DX XA 240 i fib i, 240 B HE 97 3500,
AN AT A 5 R X 5 B AR IR AL
b, ML 2%, 25 I . 5 08 IR A e A, RO B 2 1 22
JLR B D, SO AR I . TR 4L T CAL
DX S5 RS2 UG AE , M 2 i I HE S 5% RS IE W A% R
SERE AT, R DL AR A SRS (BT 2) o
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3. Mk VEGF K3k B84 14 K5, i dlfb
Yt VEGF BHM: 3¢ 35 32 B A it 1 ol i o bl ¥ (0 35 2,
3RS CAL X 2H ZUER A FH PR 4 i K5k, 4l
HM12.14 £1.53 A~ WFRRZ K 9.53 +1.31 4~ F
AR R 7.23 £0.77 /4>, %5 BEZH () FH 1 48 6 %5 35 3k 4
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EF3 BEMXEED CAl RIRALERALLEHER( x200)
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4. KR BRI FEAE S 14 K, BB A X IR Y
SE P AAT S 98 TR R R 4, 2 ] 43 3R S 8 o U A
BREIE D . SIRTFARAE, ZRA ST E X
(P<0.05), BAHHFX AL, 27L&
(P >0.05), FAHJa 90 K, X HEAL i 5E L4758
B ORI AT A 1, 2 [ PR 2R S0 30 20 A - 15 1) U KK
T3 WD o R A 2H 1) T OR300 R 28 T 65 9 U AR I
AWE . MIBHGBHH BT ARULE, ZFA5
R (P <0.05)  BAEAMMBFARALE, 2257
THIHERE (P >0.05,% 1),

*1 @*EF%M .90 X Morris 7k %=

WHERMILE (v £5)
PO ENAT I (s) 23 MR R L5 ()
514 K 5590 K 914 K 9590 F
ML 8 46.55+£6.92 25.85+2.20 4.50=1.05  7.50 +1.05
XIIALZH 8 44.50£5.09 39.25+4.02° 5.50%1.05  5.83+0.75°
HFARL 8 27.83+5.80* 24.62+2.63 7.17+1.17* 7.67 0.82

HRWH LR, " P<0.05

H®
BMSCs 2 T HRP N ESE & E AR T H
B 3 R 2 1 43 Ak ¥k BE 1 B PR T 40 I, LA £ 1 43 Ak
TR R UM A 5 FE TR RS RS A
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e L P IR I O 436 9T 4R AL TR B O i R BF 5

Ji 1 BMSCs B 1 ¥4 7 i i i 1004 % ) 76 1
PLEN AT RE A LLR JLAR - O 20 A0 8 A0, B 28 il 20 36 fi%
B BE VR, AR HETE Bl 2 A0 AT @ 4 Wb N A
i B A E IR TR G m i Bk i X T, £
HE B I 2 1 A I AR A 5 @ el A M T O
M B TR AE S, AR PR T A Y B O 1 B Al 58
158 B B A=
TE A S50 Hh i 2ok 20 2127 WL %€ 31 BMSCs #4H J5 7
Ty CAT DX 202U 19 7 I A, VEGT FHPE 41 g
KW o Tk IR EH . SR W] BMSCs RS AR HE 1 K 2H 21
VEGF {33k e 118 fiA: . BF5¢ R W] BMSCs B
2k R #4278 37 I T brain — derived neurophic
factor ( BDNF) | fff £ 4 K [H -F nerve growth factor
(NGF) \VEGF | B 1 Ji& £F 4 4= < [N - basic fibroblast
growth factor ( bFGF) | i 41 it & K K T hepatocyte
growth factor (HGF) % Z F 4l ffl K 7 AR R, %4l
5 45 B 4 A R KR 2 F AR . Chen
570N N BMSC 28 [k B A i fk 1 K LSS Y, % B
HAT AR R BB il A D SOR A= il A AR R, [ B
VEGF 143 A1 VEGF receptor —2 [{ ik ,$#2/R
BMSC W] fig 3 o 42 3F B AF Il 45 A= B o il 22 D) g
B A 2 BT 5330 5, BMSCs &% i n] il K Wi o 3h ik
P 2 I B R I &) 320 i 25 40 £ 3 ol 4 2R AR T Y
IR Z AR -2 AR 8 A LR - 1 RIAIK P Frgk
MEEmME2 8. HEEALRDTHMEE 14 X,
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