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(HZE] B&  REHR RS R 7L R IR B TE B e PR MG . ik 2014 48 1 1 —2015 4
6 A, MHMESE MMQ AR AT MTT LGS0, s 6 MEuindl . 1 /XTI 1 M HA, LI AEREFREM
YR PR ISR (0.125, 0.250, 0.500, 1.000, 2.000, 4.000 pg/ml) JREEZES A550K 0. 125 we/ml 4 |
0.250 pg/ml 41, 0.500 pwe/ml 41, 1.000 pg/ml £, 2.000 pg/ml 41, 4.000 we/ml 21, XoF BELH A S8 1A AR 355 95 35 )%
HAEEIR, 25 A PUMA SRR R RE R 5L ARIEBAm i 2 (1C50) G 8 S i ok P TR B 5= 047 Ja il . TR FH i
T B RIS SE AL B MMOQ ZHA 48 b, Tl & SRR IR (CM) , 45 SE 504 A6 15 35 5 R 4 M B R Al b 43 30 i A 3 v
JERIRBAS A CM, X BRI A SRR R TR B FI A E0R , SR TG S IR B (ELISA) szl ® (PRL) #k
JE R AR AR, FA#ET GFP BE R 18k (LV-GFP) &L AJBF# K% M & 41 (HUVEC) il 4 HUVEC/LV-GFP,
Fi CM & HUVEC/LV-GFP Zuli, 2% 5556 41 7F 5577 5 AN A0 M Bl b 43 3 5@ vk BE IR B s Fn CML, - M A FE B
FRELFN AN AR IR EAUMA CM, 1,000 g/ ml 41785557 FE A A0 A S6 00 B OUIA 1. 000 pwe/ml JRERAE, Xf B4
NSRRI SR IR IR 5 24 h JS7ESOG A T MR M A R A5 TR LIS D0 T 318, SR Western blotting 32 il %
HRZH 5 Sl vk B TR e 2 SRR A AL R R (PTTG) FIMmAE WK AE R (VEGF) RiBEAL. &R 6 A5 4 MMQ
2 B B A ) S (8] S AR AE EAESS (P <0.05) 5 $53:48 h, 72 h 0.125 pg/ml 20, 0.250 pg/ml £, 0.500 wg/
ml 2. 1.000 pg/ml 41, 2.000 pwg/ml 2. 4.000 pwe/ml 20 MMQ 4RGN 52 2 FH555 24 h, 53572 h 0. 125 pg/ml
4H. 0.250 pg/ml 41, 0.500 wg/ml ZH. 1.000 pg/ml 41, 2.000 pg/ml 20 MMQ 4 O34 G % 2 T2 48 h (P <
0.05); IMi%EFR 48 h 5557572 h 4. 000 pg/ml 26 MMQ 0 UG FEIMHI AR LEL, 227 Tat#E X (P>0.05), il ik
TP MMQ 40345 ) 1C50 H236E 0. 500 pg/ml, #EHEH 0.250, 0.500, 1.000 we/ml &= HE 17542525, 1. 000
peg/ml + CM 21 PRL ¥ B ML R KT 0. 500 pg/ml + CM £H, 0.250 peg/ml + CM ZH FI4F FR 45 0. 500 wg/ml + CM 41
PRL ¥ i B ARAERIEF 0. 250 pg/ml + CM L FIXTHRAL; 0. 250 pg/ml + CM 4] PRL ¥ i K AR L R F X IR (P <
0.05) ., CM 41 MMQ 20 s #h I S RELEFITTELZ T 0. 250 pg/ml + CM 41, 0.500 pg/ml + CM 4, 1.000 pg/ml + CM 4 .
1.000 pg/ml 2 . XJBAZH; 0.250 wg/ml + CM 2 MMQ 4 ffd5h i & RE L5448 2 T 0. 500 wg/ml + CM 2H . 1. 000 pg/ml +
CM 4. 1.000 wg/ml £ . XTHEZH; 0.500 we/ml + CM 20 MMQ ZHfa5h A5 FESEF 452 T 1. 000 pg/ml + CM 2H . 1. 000
pe/ml 41, XTI 1.000 pg/ml +CM 21 MMQ 45 M 45 RE S5 T H0Z T 1. 000 pg/ml 41, XFHEZL; 1.000 pe/ml 41
55X IRZH MMQ A A0 i3 FE S5 T B 8, 2R RS L (P >0.05), XF M4 PTTG, VEGF RiEKFm T
0.250 pg/ml 2, 0.500 wg/ml 4. 1.000 we/ml 41, 0.250 pg/ml 41 PTTG, VEGF ik TF 0. 500 we/ml 41, 1. 000
pg/ml 4], 0.500 pg/ml 41 PTTG, VEGF Fik/K -+ 1. 000 pg/ml 41 (P <0.05), £5it V8 Fo ] @ i il afe (A b 2L
F IR 0 MAETE B LA K SR 2%, WX A HE S TR PTTG/VEGE (55 B A 5% .
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Impact of Bromocriptine on Vascularization of Prolactinoma and the Molecular Mechanism CHEN Hong — mou, ZHENG
Jie —min, YAN Xian - lei, et al. Department of Neurosurgery, the Fourth Affiliated Hospital of Guangxi Medical University,
Liuzhou 545005, China
[ Abstract]  Objective To investigate the impact of bromocriptine on vascularization of prolactinoma and the molecular
mechanism. Methods From January 2014 to June 2015, MMQ cell strains were cultured in vitro, MTT colorimetric assay was
used to find the best concentration of bromocriptine. A group added 0. 125 pg/ml of bromocriptine, B group added 0. 250 pg/ml
of bromocriptine, C group added 0. 500 wg/ml of bromocriptine, D group added 1. 000 pg/ml of bromocriptine, E group added
2.000 pg/ml of bromocriptine, F group added 4. 000 pg/ml of bromocriptine, control group added isovolumetric culture medium
and cell suspension, blank control group added isovolumetric culture medium. IC50 was calculated to find the best concentration
of bromocriptine. After that, MMQ cell strains were cultured by the best concentration of bromocriptine for 48 hours, and
conditioned medium (CM) was prepared at the same time, then B group added with CM served as Bl group, C group added
with CM served as C1 group, D group added with CM served as D1 group, control group added isovolumetric culture medium and
cell suspension as before, and ELISA method was used to detect the PRL concentration and the change rate. Lentivirus with GFP
gene was used to infect the HUVEC and prepared for HUVEC/LV-GFP cells, then B group hatched by CM served as B2 group,
C group hatched by CM served as C2 group, D group hatched by CM served as D2 group, control group add with CM served as
control — CM group; after 24 hours of culture, fluorescence microscope was used to observe the formation and counts of capillary
structure. Western blotting method was used to detect the expressions of PTTG and VEGF of control group, of B group, of C
group, of D group. Results There was interaction of inhibition ratio of cell multiplication between time and group among A
group, B group, C group, D group, E group and F group (P <0.05); after 48 hours, 72 hours of culture, inhibition ratio of
cell multiplication of A group, of B group, of C group, of D group, of E group, of I group was statistically significantly higher
than that after 24 hours of culture, respectively; after 72 hours of culture, inhibition ratio of cell multiplication of A group, of B
group, of C group, of D group, of E group was statistically significantly higher than that after 48 hours of culture, respectively
(P <0.05), while no statistically significant differences of inhibition ratio of cell multiplication of F group was found compared to
that after 48 hours of culture (P >0.05). The calculation showed that, IC50 of inhibition of cell multiplication was close to
0.500 wg/ml. The PRL concentration and the change rate of D1 group were statistically significantly lower those of C1 group, of
B1 group, of control group, PRL concentration and the change rate of Cl group were statistically significantly lower than those of
B1 group, of control group, PRL concentration and the change rate of Bl group were statistically significantly lower than those of
control group (P <0.05). Capillary structure count of control — CM group was statistically significant more than that of B2
group, of C2 group, of D2 group, of D group, of control group, respectively; capillary structure count of B2 group was
statistically significant more than that of C2 group, of D2 group, of D group, of control group, respectively; capillary structure
count of C2 group was statistically significant more than that of D2 group, of D group, of control group, respectively; capillary
structure count of D2 group was statistically significant more than that of D group, of control group, respectively (P <0.05);
while no statistically significant differences of capillary structure count was found between D group and control group (P >0.05).
Expressions of PTTG and VEGF of control group were statistically significantly higher than those of B group, of C group, of D
group; expressions of PTTG and VEGF of B group were statistically significantly higher than those of C group, of D group;
expressions of PTTG and VEGF of C group were statistically significantly higher than those of D group (P <0.05). Conclusion
Bromocriptine can inhibit development and invasion of prolactinoma by inhibiting the vascularization, the molecular mechanism
is possibly correlated with the down — regulation PTTG/VEGF signaling pathway.
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MR PR, MAERARR &KL, PTTG, VEGF Xf
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DUATAE Ry W i (AR A R ML — U 2 b, %A
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EN =R T N SR N N e S
MMOQ ZHfiiFL & (prolactin, PRL) 43, I &M X
PTTG , VEGF FiKHI5EM , )0 T 1R 52 X 2 R i 3,
R RIRITE 2 5 5@k 9855 PTTG/VEGF 3 % 1fif
TS A OE, Aim R E VR B s i Y7 S (A 7L
ENISHE e
1 #RE5FE
L1 SEERRE
LT gk S R BT M 0 L 3% I 20 M0 Ak
MMQ K A # bk I 48 P4 B 40 . (HUVEC) X0 A
American Type Culture Collection ( ATCC) 2\ 7w, ¥4
GFP EEH 18k 7 (LV-GFP) H Gene Chem A\ vl 45 .
1.1.2 FERFEIRFE HES (Gedeon Richter
Ple. ), B¢ m ¥ ( MTT, F12 B 7% 3
(Hyclone) , i 4= M3 (Hyclone), I ifi ¥ ( Gibco),
0.25% Jpk 35 1 B i L 8 ( Hyclone ), = H1 3 3. Al
( DMSO, Amresco ),
(Sigma) , RIEYEHT VEGF, PTTG H3EFEHIIK (Santa
Cruz) , FLEMEDT GAPDH B rgfEdifk (Santa Cruz), fk
FROGIEA ECL (Pierce) , BRI S LM BEIRICH — 4T
FHU 1gG (Santa Cruz) 5 BB G L% (ELISA)
H & (BOSTER), BCA HHE R & (Pierce)
1.2 SERTrik
1.2.1 MIT [h& 3 2014 451 H—2015 4 6 A, ¥
MMOQ 2052 555 6% 10% a4 I3 F 5% 513G i F12
Bigpdkrp g, BT 37 C. 5% CO, JEFesti b AL
Bige, WEAMRE, FrE K RAFRVIEAT T — 22525,
B FXHECE KA MMOQ 4, il 1 x 10° 4~/ml 4i
A, A 96 fLAH, 100 wl/fL (%L TC I #Y
PBSIH3), 37 C | 5% CO, HFMME IR, LikE 6
ANSEERA L AR 1 A3 A, S AR 5
HE L4 A A W RO Al Wk E (0,125, 0.250, 0.500,
1.000, 2.000, 4.000 wg/ml) JREZSE, Zr5lic A 0. 125
pg/ml 4. 0.250 pg/ml 4. 0.500 wg/ml 4. 1.000
peg/ml ZH . 2.000 pg/ml 2, 4.000 pg/ml 2, X HRZH im0
NSRBI B 7 i S AR, 25 AU A SRR AR
Bigedt, A6 ML, BT HFRM P 24, 48,
72 h 5, BALMAS mg/ml MTT % 20 pl, 4kzidssr 4
hJg, #LUIMA 150 wl DMSO; k% 10 min J5, Flf§bs
AXAE 570 nm PARALMFWOEE (OD), I MMQ 41

Sigma ),

Polybrene ( Sigma ); Matrigel

RO FE A0 A, Segn by F AT 3 I, MMQ 4t At 4 58 417
filZ = (1- (541 ODfH - =41 0D fH) / (XHd
2 ODfH - ZS 41 OD{E) ) x100% . FfHE 4441 MMQ
2 3G G ) R BRI B (1C50) 38 B dme it Wk 2 1 TR B
AT IR SRR

1.2.2 il 55 FR M (CM) FHERIUE R 1 O3k
AR MMOQ 4, 1AL 2 x 107 A4~/ml ) 41 il 2
A6 fLiHr, 1 ml/fL, & FEFRM PR 75k
RO A B T B TR B B 7R 48 h s, B I ETE IR
BRIk CM (4 CLRAE) 5 6 FLAR A 20 i 2R f i, $2 K
BB (70 CHRAF) .

1.3 ELISA £ {l] CM H PRL ¥R EE 45 5L S0 2H 7E 15 77 5
I 2 S Atk 4 A S5 3 Y B ) TR 5 T G
X BEZH I A SRR R A B R BN B (1) #5100 pl
1 bR CM FARiE sy (b s HaX i S IR B ) A
AR RO AL, 37 CHFHE 2 h, PEMR S s (2) HAL
100 wl —#t, 37 CWEF 2 h, Ptk 5 k; (3) LN
100 pl figbr —Ht, 37 CHEF 30 min, PEHRS K5 (4) &
LA 100 pl K9 TAEWK 37 CHREEIEF 15 min, PR S
W (5) BALIN100 wl ZEWIRST; (6) FHEEARXAE
450 nm AL OD (E; (7) MRAESRUEM LI RAEA
OD fEXF R ) PRL MR, FRiHRAR bR, BHF (%)
= (SZ3R4 PRL MR JE/XT 4] PRL K JE) x100% . 52
S A 3 WA,

1.4 {RAMILETE

1.4.1 895 % & U ) % HUVEC/LV-GFP 41 it ¥
HUVEC 4l 5F 24 Ltk P 8538, 24 h J5 AILV-GFP)&
Y, MR 200 M P I TR R R A A, SRR 4
AR 30% ~40% , % 60 wl LV-GFP (B R 1 x
108 TU/ml) 5 435 wl 53 M 5 wg/ml Polybrene 5 pl
IR UR IR AR, WA IR I, ARG R
BUFR, 37 CTWEE 24 h, A5 BN IR,
72 h JF T we/ml RS 5 R i PR RS E Rk GFP 4 i,
B HUVEC/LV-GFP4HJfl

L4.2 (RSN ML RS 78 96 LA A Matrigel
50 wl/fl, 37 CWEE 1 h; ¥ HUVEC/LV-GFP4 il 2
JA Matrigel )2, 5x10° 4~/FL; F CM 5% HUVEC/
LV-GFP i, % 5556 2H 75 35 77 1 0 40 A 2 kil 140
I B I v B A PR B S R CML, ML 4 7 15 37 35 R 4
MRS EAUMA CM, 1. 000 pg/ml 4176355 77 3 20
H B EEAS EAUIA 1,000 pe/ml JERER, St REAL A
GURTRMIE FR AT IE 24 b J5, 7E9OCBAMEET
WS MAEFELH L SO0, AR RIS SRS, H8um
RS, LI F A 3 IO H{E

1.5 Western blotting 3 (1) F BCA #EH & =il &
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PATEAE R, B RBURE BT IR N AR I e B I
(SDS - PAGE) Hijiko (2) 100 V {8 Ji L ik 22 I8 [ i iF
o205 R IR E 0.5 em 4k, 300 mA fH LK (PVDF
%) 90 min,  (3) FE 5% JBLAS Wik i 5 P 9 B 14
PVDF fif; fAGE S/ B0 —dt, & TRREF 4 Cid
B; FTBST ek, MAGE SRR b, =T 1
hy FITBST ykik.  (4) FI3E otk =2 %ot i il 5l
(ECL) AbBJS7E SRR, I Image T 41
HEATIKEES3#T, LA GAPDH Ry N2 B, S 56 37 81 5
3 WHCFHIE.

1.6 Ziiteedrik  RHISPSS 18.0 Guit s kit 115
ARR, FFEIESDART RO (2 £s) Fom, 24
] LR R R 07 2200 M, I LR ¢ K
ST R R S A T 220 # . LA P <0.05 22

RGN -9
2 #XR

2.1 A4 MMQ 41 i 38 58 4 i R g 6 Al
MMQ 41 Jfd 35 78 # f) 6 bof 6] 5 4 [ AE 228 BHAE (P <
0.05); £57:24 h, 48 h, 72 h 6 £ MMQ 4l Jitg 334 5¢ 3 41
RIE, ZRAGIFENL (P<0.05), Hrbis 48
h, 72 h 0.125 pg/ml 41, 0.250 pg/ml 41, 0.500 pg/ml
2H, 1.000 pg/ml 2, 2.000 pg/ml 24, 4.000 wg/ml &
MMQ 21 s 5 410 ) R 25 F 4535 24 h, $53:72 h 0.125
pg/ml 2. 0.250 pg/ml 4. 0.500 wg/ml 4. 1.000
pe/ml 41, 2.000 wg/ml 41 MMQ 21 jitg 8 5 41 o1 2R 5 F 5%
7248 h, ERAHIT¥E N (P<0.05); M7 48 h
EjR5E5% 72 h 4.000 pg/ml 2 MMQ 4 i 38 5 0 i 258 LAt
LR TG EE L (P>0.05, WFE 1), it ikpita
T MMQ 2 it 3 58 ¥ 1C50 423 0. 500 pg/ml, % 3%
0.250, 0.500, 1.000 pg/ml Vi [&5e HE4T 5 21525

R 6 DSLIH MMQ M HI R LA (7 +5,%)
Table | Comparison of inhibition ratio of MMQ cell proliferation among the

six groups with different concentration of bromocriptine
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21 1] Ki3%24 h 155748 h Hi#: 72 h
0.125 pg/ml 4 27.12£2.24 32,89 £3.45"  43.57 £3.89%
0.250 pg/ml 4 36.33 £2.26  41.44£3.22" 5559 +3.12%
0.500 pg/ml 4 50.48 £1.55  58.88 +1.67"  75.68 +1.22%
1.000 pg/ml 41 63.22£3.45  74.24 £3.89° 86.22 +2.24
2.000 pg/ml 4 75.65+3.22  78.56 +3.12°  92.01 +2.26"
4.000 pg/ml 4 90.34 £1.67  96.44 £1.22°  96.67 +1.55°

F{f Fuyy =103. 32, Fyyy =44. 58, F 5 = 115.07

Pl Py =0.00, Py =0.00, Py =0. 00

. 583524 h B, P <0.05; 515348 h ik, P <0.05

2.2 XPHRZH A Bl e HE IR B s 4 PRL R B AR AR b
B4 4 PRL R R AR LR IR, 2254 it =2

(P<0.05); Hr1.000 wg/ml + CM 4 PRL ¥ Ji % 254,
FHET 0. 500 pg/ml + CM 4, 0.250 pg/ml + CM 4 F
XTHRZH, ZRAGHFE L (P<0.05); 0.500 pg/ml
+CM 2H PRL ¥ Ji J A8 (L 34K T 0. 250 pg/ml + CM 21
IR, ZZRA5IT L (P <0.05); 0.250 pg/
ml + CM 2] PRL % Ji S AL R T X IRAL, ZRA 5%
e rE X (P<0.05, HL32),

R2 XIS Rl W IR RS2 PRL YR S AR AR LU

(x +s)

Table 2 Comparison of PRL concentration and the change rate among
control group and test groups with best concentration of
bromocriptine and CM

gl PRL( wU/ml) (%)
Xt AR 85.66 +1.34 100.00 + 1.23

0.250 pg/ml + CM 24 55.21 +2.82* 64.45 + 2.22*

0. 500 pg/ml+CM 4 40.19 3. 11 46.92 + 1.89%

1. 000 wg/ml +CM 44 30.33 2. 67 35.41 +£33. 11

F Y 103. 33 79. 54
P1E 0. 006 0. 000

TE: PRL=IBFLE; S HAILE, P <0.05; 5 0.250 pg/ml +
CM # [#5,PP <0.05; 50.500 wg/ml + CM 41 L35, °P <0. 05

2.3 XFHR4L. 1.000 pe/ml 41, CM 415 f53d e Ji 1 14
40 MMQ i A LA FESS T b 6 2H MMOQ 4l g
SMMAE RESS B L, 2R AT FE L (P <
0.05); Hrh CM 41 MMQ 4 fifg b if 48 FE 454 11 8 2 F
0.250 pg/ml + CM 24, 0.500 pg/ml + CM 4, 1. 000 pg/
ml+CM 41, 1.000 ng/ml 41, XHR4AL, ZFAGHITFE
X (P<0.05); 0.250 pg/ml + CM 2 MMQ 4 i 5 1. 45
PS5 ECZ F 0. 500 pg/ml + CM 41, 1.000 pg/ml +
CM 4], 1.000 wg/ml 41, XFHE4L, ZRAGHITFE X
(P<0.05); 0.500 wg/ml + CM 41 MMQ 41l itg &} I 45 k¢
ZEMTFEZ F 1.000 pg/ml + CM 41, 1.000 pg/ml 41 .
XA, 25 EGI¥E X (P <0.05); 1.000 pg/ml
+ CM 20 MMQ i1 /b i A FE L5 #1142 T 1. 000 pg/ml
. XA, 2RASIFEX (P<0.05); 1.000
pe/ml ZH 55 41 MMQ 48 g &b if 45 4% 25 74 1 Bt 4
ZRIGIFEEL (P>0.05, WL#E3),

2.4 XA SEIEWER R4 PTTG, VEGF £ikK
P 4 4 PTTG, VEGF RikKFILE, ZRA51T
S (P<0.05); HAxE4 PTTG, VEGF FikK
S F0.250 we/ml 41, 0.500 pg/ml 41, 1.000 pg/ml
4, ZRAEGIT¥EX (P<0.05); 0.250 pg/ml 4
PTTG, VEGF F2ik/K -5 F 0.500 pg/ml 41, 1.000 pg/
ml 21, ZFAGH#EXL (P<0.05); 0.500 pg/ml 24
PTTG, VEGF Fik/K ¥ T 1.000 pg/ml 4, 25 H 4
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B (P <0.05, W35 4), A A st vk B4l
PTTG, VEGF Fik/K-F-ra ik B ILE 1,

F3 XHELL. 1.000 pg/ml 41, CM 415 5 iE e B IR B 41 MMQ 41
MEAM MRS (7 =5, &)
Table 3 Comparison of capillary structure count of MMQ cells among

control group and test groups with best concentration of

bromocriptine, with/without CM

2053 MAEFEEHE 5L
Xf IR ZH 10. 33 +0. 1024
1.000 pg/ml 4 9.3 +0. 05
1. 000 pg/ml + CM 21 20.5 £0.90%
0.500 peg/ml +CM 41 40.33 +1. 10%
0.250 pg/ml +CM 41 55.23 =1.90°
CM 4 90.22 +1.40
FAH 119. 43
P 0. 000

F: 5 CM 4%, P <0.05; 50.250 pg/ml+CM 41 Fb#,"P <
0.05; 50.500 pg/ml + CM 4 HL#,°P <0.05; 5 1.000 pg/ml + CM
HLH#, P <0.05

R4 W HAFIFGE W BSR4 PTTG, VEGF kK- L4

(x£s, n=3)
Table 4 Comparison of expressions of PTTG and VEGF among control
group and test groups with best concentration of bromocriptine
2153 PITG VEGF
X HRZH 1.00 0. 01 1.00 £0. 01
0.250 pg/ml 41 0.59 +0.02° 0.69 0. 02°
0.500 pg/ml 20 0.29 +0.01% 0.58 £0.01
1.000 wg/ml £H 0.15 £0. 02 0.36 +0. 02
FAH 109. 32 105. 02
P1H 0. 007 0. 009
T PTTG = (i (L2, VEGF = MmAF AW E KA T 5x
BRZH AL, P <0.05; 50.250 pg/ml 41 b48,"P <0.05; 50.500 pg/
ml 20 FLEZ,°P <0. 05
MR A wgalE wg/alE

GAPDH aeeiilh D TOEnymd oG

PTTG

VEGF
IE: PTTG = FRRHALRR , VEGF = ML N B AE KR T
B 1 X B SRl W IR 5220 PTTG . VEGF 3R3A /K- it vk

Figure 1  Electrophoretogram for expressions of PTTG and VEG of control

group and test groups with best concentration of bromocriptine

3 itig
TBRSEAE D i PR d5e % B9 — b D, 2 AR 3h50, 7
RNk IR WA FL 2 IR 1 i ARG T P 2 BRI 2

Bo BB AT 80% ~90% & # (ML PRL /K P-4 &
BHENE, H60% ~75% Feik b 7L 2 KRR B g
i/, Al 80% ~ 90% T AR WAL R MR IR A1 60% ~ 75%
R R R PR AN Y 19 i 70 4 AR,
Folkman'" $2 4 i 14 £ < 186 B 40 00 T 1L 45 T8 i F) A
Vo TR L 28 MRS 1 A5 B RN 22 TR T I Jeg 1l 4 1)
TER, 1 g i A5 T8 i RN R R 2%, 5 e A i 4y
WF A KET AR, BETCA ks B2 5088
IR ISR L A K A 30 2, e Ak 2 45 [+
H VEGF & fi 1 2 HO i ki 45 A ) I8 72—~ . VEGF
I F AT A A R0tk | 0 S 2 1) M 88 11 5 7 B 14
AR 7, ok 22 G A A o s, 7
22T SRR £EL 40 0 I A T B R S B T L 7 bR 0
AR BT RE R, 24 PR 40 A5 P B 0 i e 2 B 3%
M EAEM G, VEGF 4338, %4 )8 & g 1
(MMP-1) B Fh i, 5654 @ 2 (B 2 (Pro-MMP-
2) Wifk, MRERILRA R E AN 1 (MTI-MMP) | JR3%
R 2T P R 00 (uPA) o 27 % T IS 2 400 ol 39
(PAT-1) EIRH T, T 2 Il 38 02 28 i o 5 11 1
Ko 2R T AT A VEGE KV 8% 155 A Rz 2E K [
T3k (VEGFR) 5L S 5 M4 s A5, nfe
BRI ERAAPAE T, MR IS T R T A A 1 T kA 5
T -la (HIF-la) 3ZMS2H. VEGF 2 i i 44 T i
iR AR T R T, R SRR ST
(HIF-1) 22 8 3E [, HLR B 40 HIF-1 g8 08 Y
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