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*Te” T B AN & GGC 731
W2 R 37 1 SR B B

KEM EZRA MH He KikF

(BE] BM HEULESAMOUH B EHEM, B GCC FF) HEEREEA A
VEGF, s 3877 £ M M E AR B R, L Te™-GH R & 54, BT & R A LR 6T R E &%
RIAIATH#E, ik pcDNA3-VEGF, BRI R HEILIT , ¥ &R 45 & ik GGC P31 % F VEGF, £ C %,
3t RO i ) A B (TRES ) 3 34 38 B 4% 45,96 L 2B (3 (EGFP) , M @ E 41 IR A5 B R Ik AdS-
VEGF ¢, GGCmotif-IRES-EGFP ( AdS-VIE) , [Fj&d #982 i5 7% % 0.5 EGFP ( AdS-EGFP) %8, DIARR
B4 %(MOI =0,10,25,50,100) AdS-VIE &k B B8/ 78 & T 418 (MSC) J5 , i Te™-GH Wit
RS, BFF R A SR ) 3 4(30,60,90 Fl 120 min) 515, LIK W GGC FFFI#E MSC FHIRIK,
3 53K} B PCR, Western-blot 2 5 E b | St A1 UL 22 % /7 3 5 12 ) VEGF o F3K 175 HEAMT
MR BRI E R PCR K% ECFP ZE41fa P YRk, KA SPSS 13.0 B {F #1745 ¥4k
B4 A SR M R AR ¢ BB g WM E R (Pearson) X7, SR L AdS-VIE B
MSC J5 , A [F] MOI B 1045 7R U %™ Te™-GH 9 HEER S B A% % MOI (3 hn T Z #¢ b (#* =
0.86, P <0.05) ,3 B 75 MOI = 100 B43% 2] (7.94 £0.75) % ; AR EHEREL KR H® Te"-GH B &
IR, BB RE LR, E 120 min B 35T (7.72 £0.22)% , AdS-VIE B§4 5 AdS-EGFP &
PARRBEEE MM RERBERITEB (1 =15.10 ~54.92, P 3§ <0.05) , 7 mRNA KF
L, VEGF 4 & EGFP 1A b6/ 3 MOI S bn ¥ m (7 =0.99, P <0.05), A[E MOI T 4EHaRt™ Te™-
GH fy$E 5 VEGF, AR IA R BIFAMIEYE(F =0.90, P<0.05), AR ERELERERAN
VEGF,, H 92 H7E MSC FRIZhRE., RNEBHET o LALR B R 41 P 4 EGFP B H, iR
BRI E A IR TR K AdS-VIE BY MSC %1% Te"-GH (M 5 VEGF, RFBEMK. MU
GGC ik o 45 B T LA WM I477 B B VEGF o IS , MR R RS B H SRR T EIRKIE,
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[ Abstract] Objective To evaluate the feasibility of monitoring the gene expression of VEGF, i via
the diglycyleysteine (GGC) reporter gene system by reporter probe of *Tc™-GH. Methods DNA frag-
ments encoding GGC binding motifs were prepared by PCR and positioned at the C end of VEGF 4 gene af-
ter the linearization of pcDNA3-VEGF ¢, plasmid. A replication-defective adenovirus vector AdS-VEGF
GGC motif-internal ribosomal entry site ( IRES)-enhanced green fluorescent protein ( EGFP) ( Ad5-VIE)
was constructed, with a cytomegalovirus (CMV) early promoter driving the expression of VEGF,¢s gene,
GGC motif and EGFP, under the aid of an IRES. A replication-defective adenovirus carrying the AdS-EGFP
was used as the control. Mensenchymal stem cells (MSC) were infected with the recombinant adenovirus at
a multiplicity of infection (MOI) from 0 to 100 infectious units (0,10,25,50,100). The cellular uptake of
#Te™-GH in infected MSC were then studied at 30, 60, 90 and 120 min. VEGF 4 was detected by quanti-
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A 3CH B PR 4% 5 : VEGF (vascular endothelial growth factor) , il P4 5 4 I B F ; GH( glucoheptonate ) ,
BEBERR 1 ; PBS( phosphate-buffered solution) , Btk 2 s :
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tative reverse transcriptase real-time PCR ( RT-PCR), Western-blot, and immunohistochemisty. EGFP was
observed by RT-PCR and fluorescence microscopy. The correlation analysis was studied between the cellular
uptake of ®Tc™-GH and the expression of VEGF 4. SPSS 13.0 was applied for statistical analysis. Inde-
pendent samples t-test, g-test and Pearson correlation coefficient were used. Results After infected with
different viral titer of Ad-VIE, the cellular uptake of ®Tc™-GH increased with the increasing virus titer ( * =
0.86, P <0.05), with the peak rate (7.94 £0.75) % at MOI =100. In time-dependent uptake study, the
cellular uptake rates increased rapidly with the time extension, and the highest uptake occurred at 120 min
with the peak uptake rate (7.72 £0.22)%. The uptake rates of ® Tc®-GH in AdS5-VIE-infected cells were
significantly higher than those of Ad5-EGFP-transfected cells at all time points (¢=15.10~54.92, all P<
0.05). The VEGF,, and EGFP mRNA levels increased with increasing virus titer, and the VEGF,;; mRNA
correlated well with the EGFP mRNA ( /# =0.99, P <0.05). After infected with different MOI of AdS-
VIE, good relationship was found between the cellular uptake of ®Tc™-GH and the expression of VEGF
protein in MSC ( * =0.90, P <0.05). Immunohistochemisty showed VEGF 4 protein expressed obviously
at AdS-VIE-infected MSC, and the EGFP was observed by fluorescence microscopy. Conclusions The
cellular uptake of *Tc"-GH in AdS-VIE-infected MSC are well correlated with the expression of VEGF ¢ in
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vitro. The expression of therapeutic gene VEGF,¢; can be monitored by the GGC peptide expression.
[ Key words] Glycine; Cysteine; Peptides; Gene, report; Glucoheptonate; Technetium; Rats

ERWTE— SRR P R RFHIERK
DA BLAE AR FE LG IF ERRERE
B R B R EL RIEF, BEREEEBEHK
ARR—FEKKELL KA & B ERRTERLY
FE, AFRWEEE R E N ARk
H M (Gly-Gly-Cys, GGC) FFFI M IFITHE A
VEGF ., 9 E 4 I W T B 1K AdS-VEGF,,GGC motif-
R EBAZ% BE {R ) A {if £ (internal ribosomal entry site,
IRES) -1 3% &Y 4% {5, 7% ). & H ( enhanced green fluo-
rescent protein, EGFP) , BJ Ad5-VIE, {i F /R B 5
() 75 B F 41 ft ( mensenchymal stem cell, MSC) w1,
P GGC 3l i &2 A, P Tc™-GH B] LA5 GGC ik
WL HE AR S, 853" Te"-GH 7E MSC K
Wl I#BR, MEE GGC 5 VEGF s Rk MK M,
A& GCC it EH MRIGRT EERIX AT,
BREWT,

MR5F %

— R

1. 2t SD KR THRFHRMIRAER) . Righ 4 ~
6 Ak, (R 150 ~200 g, i PR RE R E
Fhesh Lt

2.3, DMEM-F12 TREF & R4 mEwE
S E Gibeo 3] ; AW EAHHY Ficoil 43 B35 5 K7
TR R ARFEEL . Opti-MEM XL
IR K Trizol W3] ¥ B X E Invitrogen 2 & ;
% GH & (% GH 8 mg, MALILH 0.08 mg) I B
OHERF EEFEFTILIRF L ; Na® Te™0, Fi
BEVRRLI : 7 Mo-" Te™ RABH &, L HEFHRH
B ERA R REFEE TR AY B XE
Gelman Science /3 7] ; R Rk & (2 x ) W B 32 Mg

%g Fermentas /A 7] ; SE B & & PCR i #] & (SYBR
Green [ realtime PCR master mix) [l § H 4% Takara
23 A T B R - R TR s T A B UK (sodDi-
um dodecyl sulfate-polyacrylamide gel electrophoresis,
SDS-PAGE) 1 3 [ Bio-Rad A FJE4L; BIR—#H Z
#ilEM B X E Bio-Rad A 7] ; HTA VEGF s B 7L RE
ik B % Abcom A B R M FHEFERM
(Triton X-100) 4 H 3£ & Gibeo 22 7] ; %L B-actin &
DA 5 % E Santa Cruz 24 7]; %&b CD,,.CD,,
ERENANEERANR-EYE-SELYBESY
ERlEsl e RN LEEY TRARAR, HER
{2 % ¥ (enhanced chemo-luminescence, ECL) H 5
BNl N B = REYE AR,

3.{¥8%, GC-1200 y MGt ZEHBHBWATE
R RZFRIF B A R A Rl S AR LR ER
PCR {5 H Applied Biosystems 7500 &%,

S

1. AdS-VIE 5% %, dt A& TEM
EREAERA A B M. HEMLERR GCC
FF3: & 24 GGC B &P (motif) , 5" Wi BERR AL Y
B4k DNA, IE 5% : 5'-°GGAGGAGGAGGATGTGGA-
GGAGGATGTTGAGGATCC3' 5 H &k X #: 5'-
GGATCCTCAACATCCTCCTCCACATCCTCCTCCTCC-
3B KA EE DNA , H KK pcDNA3-VEGF ¢ JF B
PR I YIS NotIZR LG , N4k G 5 BRRAg 0.5 U,
BRREES1 0.5 U £ 37 CHHIHM1,1.5,2,2.5 R
3 min, WFF/ERED 2 MA LR EEE,
aibfE 5% 1 BT RBRBEM LA DNA #1746
S 18 h, LA AR HUHAT PCR, E¥519 A 5'-
GGAATTCATGAACTTTCTGCTGTCTTG-3', F##5|¥y
J75% i 31 ¥ BGH-R; 5'-CAAACAACAGATGGCTG-
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GCAAC-3',Z /5% PCR =47 Fi DNA i [l i &
k(B VEGF s GGCmotif ) , B J7 2233 — R 7 B )
REERN WERRAEEARREFTRRA
pDC316-VEGF (, GGCmotif-IRES-EGFP, 4 ffiki %
PCR.E§Y] . I ¥ %5 % % §iF 5C 1E %, 3 I 1 HEK-293
Ml difk, KR AdS-VIE 558, WELER
FAEM AdS-EGFP 5t B4, H A RBL Rk H
pDC316,

2.MSC 3%, SD KRFMB AL, THE
SET5% W ZBEH BN 20 min, EERHTAEH
& MRS, B &R %, A XL DMEM/F12 %
FEXE PR, BB EREEMATE
ERRRRER 1.077 g/ml # Ficoll 7 BIFHIMELL
o ERESREE, V(R V(BO®) =1:
(1~2),E R T 2000 1/min B0 20 min( .02

#17.2 em) , Kl & DMEM/F12 %8 5%%2 K, 6

WA 800 r/min B> 10 min( B.L2ER 17.9 cm) , F
LEE, MASEES B 15% FE 4 11 ) DMEM/
F12 $E3R 5, WAT 359 il AR AN LB, A 3 x 10° 41
Hl/ml (R RERRRTF 25 om® BEIEIESEEA, B 37 C,
HRGH 5% CO, AMBEREFBEF R, 3~4d

BREW, AES 3 R 1 Ko HME 70% ~

80% M-S BHE T Ik, BUE 4 40 CD,, .CD, $i
%, AR AR R e L EHIR,

3. Ad5-VIE /&3 MSC, B2 ~4 £ MSC B 2 x
10° A/FALEFT 24 IR 3555 24 h )5, IIRRE A I
K 70% ~80% , B 3 L THMITE, KA
W3R E, LA PBS YEMR4AME 2 K, BALIMA X MF
BE 3R 5 Opti-MEM 150 Wl ( MR BRI W] ) , 4 4%
B S B (multiplicity of infection,MOI) ) Ad5-VIE
AR RS, B 15 min 1 3K, 37 CRERL
RhBRGe2 h 5 4R ELIEFEE 500 w/A,, 4%
¥3F48h, »

4.”Tc™-GH &5 %, HBANEIHHH
%145, ZEIRH &P I0AFSEMIER Na”Tc™0, BERE
¥ 740 MBq( <1 ml) ,$RIZIRS), FIR T ##E 20 min,
Bk 90% PA to

5. B3 AdS-VIE 9 MSC 3" Tc"-GH, LK

— (MRS F B9 ) « LA LA AdS-VIE R
4R A (MOI = 100) , [A] i X3 B 4H (LA Ad5-EGFP &
R40Ha, MOI = 100) , J&HL 48 h J5 4T 40 ERAL L
% WFLAMLL PBS PE3K 2 3K, MIA 300 i 3835
$%, IA®Tc"-GH 370 kBg/fL, F37 CHEIHEHT
30,60,90 #1120 min /5 BURE (510 ] U 3 AP

f77L) o BURERR LG L P BUTHE SR 2, - A PBS
PE% 2 K, A5 LA 1 mol/L NaOH 75 7 400 wl R 1%
WEEEANME , WS LS R R R AR B
EWEE, WERERE T EARERE, X8
ORI BB RS : L AdS-VIE F1
Ad5-EGFP 43 B 41 , MOI 4351 3% 0,10,25,50,
100, B 48 b JFIMA®Tc™-GH, F 37 CHFH 2 h 5
HATHMERE R, RS EA L,

6. &y Ad-VIE J§ MSC 3% VEGF, B R 5%
SR B PCR %5, ¥ MSC 1 x 10° A~/ 7L
F 6 fLi P, 400tk 3% 24 h 5, AR[E MOI(MOI =
0, 10, 25, 50, 100, 250, 500) Ad5-VIE &%t MSC,
48 h JEREBTLAME, A Trizol X7 4 BB E
RNA, & Oligo dT X3 | ¥/ 5 %4 B cDNA & 1 &,
254y BIMA VEGF . ,EGFP 3-8 B H i B8 13 £ A
( glyceraldehyde 3-phosf)hate dehydrogenase, GAPDH )
5|49 3%, LA GAPDH tE AR5, 51Ym EERR
EYHERERAR AR, VEGF EE L#31YH
5'-ATGACGAGGGCCTGGAGIGT-3', F #5414 5'-
CATTTACACGTCTGCGGATCT-3', § 1 & Bt 3 227 bp,
EGFP %[ b # 5 # % 5'-TCGTGACCACCCTGAC-
CTA-3', F#5| %% 5'-TCACCTTGATGCCGTTCTT-
3 YA BN 312 bp, HHREE GAPDH L7514
3 5'-AGAAGGCTGGGGCTCATTTG-3', F #i3| ¥1 %
5’-AGGGGCCATCCACA GTCTTC-3', ¥ 1% K Bt %
258 bp, Ji SYBR Green I BMe7%tiuktdtfTscnt
E& PCR, RN #MH# 94 C 155,58 C 158,72 C
30 5,40 MEH,

7. R E R Western-blot £ 1l 4 &) MOI AdS-VIE
B MSC J5 VEGF (B RiK, WERFHEY48 h
J5 i MSC,PBS &k 3 ¥, hn A 4 SR, SR B
FEE B R, B =¥ 7 T 8 ( bicinchoninic acid,
BCA)B: AR EH MBS M EANEARS
B, W R R, U SDS-PAGE Bk ik A i
ARR_EZHE, HERENE 5% BAE T H 8
TBST ( Tris-buffered saline and Tween 20) ZEvh#k 4 €
1 h, MABRFA VEGF, [ V(i) : V(Hilkay
BRR) =100 S mEHATER(IRES K
5% 4 MEEAEH) , AR B-actin ZREFIAMA
SxtH8,4 CHELR, BUBKE, TBST sk 4 K,
W15 min, I0A B 7 5% 8RB AR 90 0 3 41 K 1eG
[V(Hitk): V(TUERRIRBER) =1:5000] , FiRFFR
51 60 min, TBST 5t 3 K, K 15 min, ECL &
FEEZAEY. HRKESBRKRAH#THEN
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B, R R E B 3K 44 Band Scan V5.0 2474 H
PR B K BE{E, LA VEGF i/ B-actin f{,3& VEGF,qs
AT R IE KT

8. fIARA Sk %€ VEGF (7 MSC HHIE
fifikik, AEERNR-EYR-SELYBES
Yy 1 T 4 AR FE R e MSC J§ VEGF, &k
WRAELIGHREIG MSC H&4AMEK, A PBS
(0.01 mol/L, pH{ 7.2) ¥k, 2 HILUE & 78
4% % T HEEE E 30 min, KB3%00.5 % Triton X-
100 BEHE 10 min , L5 8 3% 3 EAL R HBR A BEHE
TEAYES, KBS BS54+ MEEEEHAL b,
A V(HUE) : V(SRR BR) =1:100 BHA
VEGF, A Efiik, £4 CHEEFIR, MALYE
HEFNB_HEENMAREEZNE-EYER-TEL
YVEBESY, AFEEHK 3,3 -8 EBEERK/ T
SHEE 6, Fr A PBS fEh—HiR B R,

9. Gt e, LTRBIEU x +5 TR, A
SPSS 13.0 #kf4,2 AR LB R AL : BRI, £ 4
R RGP LR F g KB, MR PEBA 9T R ] Pearson A
Ko ,P<0.05 AERAGITERE L, HXBRE
ABEMX RS (F°) FRo

g g

1. Ad5-VIE ) #J B, pDC316-hVEGF,, GGC- -

IRES-EGFP B4 TR R ER/E , ERRH A B
EESESHRELR, BRENERFAETDE4
L5, R L 4.5 x 10° U/ml [ - 0H SUE 55 B R A
£ (tissue cluture infective dose, TCIDy, ) 351, %t HE4H
W% AdS-EGFP &4 1.4 x 10° U/ml,

2.MSC i R 2 . BB EZT Ficoil #
B2 BB AR KRS N
MSC,24 h JS 4R FF R G BE , M 2,3 ~4 d 40
HESEEZL, HREREIERRPN, ZH
Bl REATRER REEE, ERE, BAHH
RBFLERAF, 10 ~15 d KFERE, HRER

ERAEWE B —. 4 X MSC fr ALY .

LR E/R:MSC Lk CD, Hifk g fa it M CD, duik
REmEEER LD, ‘

3. AdS-VIE &%t MSC /5 8B Tc™-GH ByRF 3T
ZR. (NER— FHRZEK, BT EEMNER
EARRRE N MSC X" Te™-GH #y B4 72 Wi 1 B
(£1), BHHEEBL(AS-VIE) 5 BREAH
(Ad5-EGFP)”Te™-GH IR &~ R a1 &
BYELEHEEL(1=15.10 ~54.92, P # <

0.05), BREHKHHBEARH MAZEEREER
BEAEGH2BEN(F=59.37 ~1922.33, P ¥ <
0.05),

(2) L% —, AT Te™-GH # BB KB &
MOI 38 iz His (% 2,7 =0.86, P<0.05),
Bk MOIL 2% 0 4, HoAth MOI &4 F ¥ ¢ AdS-VIE 5
Ad5-EGFP 2 A1#” Tc™-GH E R > M2 Ry LA
GiitE X (:=10.91 ~16.83, P<0.05),

1 Ad5-VIE(MOI = 100) B MSC J5 R [FIBT 1B E

*Te™-GH H.&% %
B 18] (min)
a 30 60 % 120
Ad-VIE  1.60£0.11 2.42:0.15 4.20+0.25 7.72:0.22

Ad-EGFP_ 0.58 +0.04 0.61 +0.09 0.63£0.07 0.650.06

T : MOI Jg R 3 5 30, MSC S B8 L/ T 40, Ad-VIE R E 4L
FRAR B G Ad-A VEGF 5 RUH S K24 BE AL (GGC) motif-py HEERE
A AL R (IRES) IR R R B R HE H (EFCP) s B 25 R
w,n=3

%2 KFWE AdS-VIE Bfe MSC )5 ¥ Tc™-GH HE %
MOI
l
a 0 10 25 50 100
Ad-VIE 0.6210.07 2.20£0.23 4.32£0.21 6.91£0.39 7.9420.75
Ad-EGFP 0.6 +0.05 0.67 £0.07 0.70 £0.07 0.68 +0.05 0.61 +0.06

& BBz s BR,n=3

4, Ad5-VIE &t MSC 5 VEGF, & EGFP mRNA
HIRE(E 2), &%/ PCR M ,MOI=0 ~100 Z
[8], VEGF s 55 EGFP ) mRNA RAZ#H ., BEE
AdS-VIE MOI #ii, VEGF,, mRNA #1 EGFP mRNA
My E (© B4 51% 0.91 f0.90,P # <
0.05), H:4h,VEGF,,; mRNA 5 EGFP mRNA %3k
ZHEBEFEHME, y=3 0381x +2. 1448 (F =
0.99, P<0.05),

5. Ad5-VIE Y MSC J§ VEGF, & 14 % EGFP
BEOHMRE(E3), BEXLEBHET T RAS
Ad-VIE 44 MSC i i H A t7 E A R R BOhL, 72 R
SR B 4 T o R LR B B IR R, R
& BB T Rl W MSC Jif o EGFP IE# ik

6. Ad5-VIE & 4 MSC J§ Western-blot # ]
VEGF,s EAR K, &Y AdS-VIE 47E 43 kd Ak
AR R R, MRS K% AdS-EGFP 4 k%
Bxt A K A R4 &4, 8 id Bindscan K
MARGHRBEHMES VECF . SHB KELIE,
4R R AdS-VIE PUR[E MOI 34« MSC 48 h /5, 41
J B VEGF s B R Z &S EFH (7 =0.94,P <
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E1 4 REMARETHER(MSC) RALLETEEELER, o MSC( x200) ;b. CD, HtABtE( x200) sc. CD,, HitkFHE( x100)

80F O VEGF,, mRNA
70} 8 EGFP mENA

- |
0 10 26 50 100
NOI

3 VIE: VEGF e XUH U8t F Bt TBR (GGC) motif- Py ER B ik 1]
ALLE (IRES) -14TR RS 6.5} (5 (EGFP)

M2 FFERLE B (MOL) 5% & Hik AdS-VIE Mt MSC /5
VEGF 45 & EGFP mRNA k¥

0.05) , i ZExt B 3 AdS-EGFP 4 & 75 (1%t B4 %
Rk, AR MOI i AdS-VIE 4 [8] 7 A5 b8
VEGF « BEARZERRARIT¥EX(¢=8.3~
587.9, P 1 <0.05),

7. AdS-VIE &% MSC J5 M # VEGF, A

5%Te™.GH B B H X847, VEGF, 5%

{ .;.—rm \
h 30\

it ¥ \
‘ ﬁ\!’\\o b\

M3 B AdS-VIE 5 MSC AL A R KA B MBERKE.

KEHKESHARBEREZEMX,y =10. 403x +
0.7246(r* =0.90, P <0.05),

wo#

LRtk PR E B R EN R H RIT
I PR oL FF R 3T B S B R B #, b VEGF EH |y
F AR 3 0 B 4 B A 1 A T 38 7 ok It P R AR
EFAKE I ~ IHRR, FREB—ETFH™,
{8 VEGF nJ {2 # fn B 38 & v 38 i , S B0l & WK
Fib, RIS e F A LA SR, ARSI R SR %,
B LW VEGF EFMITERAY . MEERBAE
RUEEA T BB T ERARR O R EE
o FgetE R ES RAE, BAFEEBGHER
RBB FERE K MRL KUt g &£ R
BHRAKERF(107" ~10"" mol/L) , RREEA
BHBBERZ - RELHBBRRLHEI M
AR B§-JK Y (enzyme-substate) & 5t | 3 {k-
BCi& (recepter-ligand) R4 SEEk-RW RS 8
M-EYREARBRYE, ZEh-REREEEEY
FEIANGEE K06 Z EYEIBRERER
HTX3MAEKHMAY

B e . \‘\*\\
A\

a Wil BT IE% MSC X8 ( x200) ;b. AdS-VIE &
$(MOI=100) MSC 48 h J5¥#ENEBHMHET VECF i AR ( x200) ;c. AdS-VIE 5 (MOl = 100) MSC 48 h 5K X B WK T ECFP

FoARR( x200)
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Bogdanov 2! B KB, Kok C KSR A AR
52Tc"0** HREMFEMS . XMHKBRIERY
A HESHM R ESZMNER CGGC K5, BFH
BRBESRE, §—18EE GGC FFIM ik
BEM®Tc™-CH HRFEZF R Tc"0* , AT " Tc™ &
EHEATE GCC FFI P EMEMH R L, BRENS
B GGC-OTc" 0’ B8Y . AR ITH GGC K5
5REAEOERAME (R REREw L
BEFRNCEARXEFLEANER) , ARG
ML EIEEL T X B E 1T, EHMAI VEGF
HISERFFHT T B, €1 C %R GGC Bk
BEEFI, @ IRES £ EXREKE BTG
VEGF . 5 EGFP E#EX , MBI RE B R ERIK
Ad5-VIE, #& GGC RkFF55”Tc"0' W& %M S,
3 AR SME R W 167 BB VEGF s 7E MSC
MERL  EREZVMBENEARRERERL SR
MSC Kt 1, B R ESHRFBIHE K VEGF By
FiRZ A LB BT A%, PCR, Western-blot 4
RN MARAR LR EEREN, VEGF EH
ATLL7E MSC HIE# £k, XHEHe AdS-VIE % MSC
B L GGC FkF BB 57 Te"-GH M4 4,
Rt GCC BRRBM)GH VECF  EARR TR
ﬁﬁ”ﬁlﬂﬁiiiﬁ GGC *ﬂ VEGF]65 ,jgj&—‘ﬂ%ﬁ*ﬁ%
B R BRIFE VEGF, o FARE A T8,

ERARERKRAIRFRE Y MSC /5, VEGF o 5
GGC RkAT At &Rk, A - HZAMEREZREIEH
3, BT IR LA GGC Bk b 4% 4 % B8 A1 A Te™-GH
HREGHEE B H GGC /P Te"-GH R &EXEH A
GEEN—Fp IR EE R AN EREREE
Bk, RARGS , MEEFHMEH BRI EE RS
BB, BT RARSLY GH XM &, FMAHT
SPECT B8, A F| Fis K", T HATHE A 1 &
BARZRERT HERE RE P, B EE 6
AR ER B, AR, AT E#A,

BRBERAREFELR PUES HH DNA K
BEA SRS A" BRREERRLEK
PRaE Rk, B, & RS 1 0 B 2 AT RESE

5, T LA B IR R R A S R R N RIE, L
PRI KA E A . 5550, ABRFE P R
FIT RAZ AR MSC!™) R M5
B8 s TR R T 40 MR T R LR B

3 % X W
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