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[(H#ZE] HY 2@ AR E A HE (osteoclasts, OCs ) Wi T4 LI RY, HF 5T CD147 XA S M B 48 Ml 434k b A b R o 4
J& & -2 ( matrix metalloproteinases 2 , MMP-2 ) F13 i 45 J& 7K 1 fiff-9 ( matrix metalloproteinases 9, MMP-9 ) & 1%, 5 43-h 1Y) 52
Wi, JiEk SRFHARE R A1 ] I 43 B E A A2 20 R O B B 3, g FH I I 41 N 4E % 3% IR T ( macrophage colony stimulating
factor, M-CSF) 5 NF-kB Z &G ALK -F L& (receptor or activator of NF-kB ligand , RANKL) i75 S 804~ 4 i 1A] Ocs 734k, 52
4553 Ay} B 2H (RANKL + M-CSF) 5 25 1 5 5 2H ( RANKL + M-CSF + CD147 851 ) o [ 500 A 2 IR M B 2 Tl 2% £ ( tar-
trate-resistant acid phosphatase, TRAP) KB W i SEEG G I % 22 OCs 19731k i, Real-time PCR ¢ AR A5 CD147 \MMP-2 FI
MMP-9 mRNA 75 H AT A0 (osteoclast precursor cells,OPCs ) 33k A8k , MK 622 W B 52 56 (ELISA ) A6 20 L1 75 VK
ft MMP-2 MMP-9 {33k, 853 (DTRAP G o 18 W e S 90 K6 00 380 856 154 40 i JE T BAT B U D ig , sz &8 Ocs
BROBE R R, @7 24.48 h iS4 CD147 mRNA [ (1.344 +0.207).(1.816 +0.222) ] MMP-2 mRNA
[(1.187 £0.077) .(1.437 £0.231) ] S MMP-9 mRNA [ (1.128 £0.107) .( 2.353 +0.679) ] {0 HI%} 32 15 5t ¥ 25 TAR I 10
YHRZA (P <0.05) , H MMP-2 MMP-9 mRNA fUAfX} ik 5 CD147 mRNA B3R A & 2 IEAH L (r 4354 0. 818 0. 758,
P<0.01), 324 .48 h % (1% 541 MMP-2 % [ [ (386.71 £40.66) .(367.35 £20.72) pg/L] . MMP-9 &[4[ (1 177.78 +
66.42) (1 514.37 £68.56) pg/L] A1 5 TAHRX L (P <0.05) , 25 534 MMP-2 1 19383457 24 h 5 48 h [5]7C
Biitr 2R (1=1.190,P >0.05) ,1fif MMP9O ZR M) F A7 48 h P EH T 24 h(1=7.589,P <0.05), &5 A E
CD147 AT LM OCs 434k i B v MMP-2 2 MMP-9 (%G 1 5 304 , {H MMP-2 3 06 B34 I AN 2 i ) A4

[E47]  CD147 ;& 4 ; MMP-2 ; MMP-9
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Effect of exogenous CD147 protein on synthesis and secretion of matrix metallopro-

teinases-2 and 9 during differentiation and maturation of osteoclasts in vitro

Yu Shiming, Chu Tongwei, Liao Tongquan, Hu Xu, Liu Yugang, Zhou Yue (Department of Orthopedics, Xingiao Hospital
Third Military Medical University, Chongqing, 400037, China)

[ Abstract | Objective To establish a model of differentiation and maturation of osteoclasts ( OCs) in
vitro, and to study the effect of CD147 on the synthesis and secretion of matrix metalloproteinases-2 and 9
(MMP-2 and MMP-9) during the differentiation and maturation of OCs in vitro. Method Human peripheral
blood mononuclear cells (PBMCs) were obtained from healthy adults by attachment culture. Macrophage colony
stimulating factor (M-CSF) and receptor activator of nuclear factor-kappa B ligand ( RANKL) were used to in-
duce the differentiation of PBMCs into OCs. PBMCs were divided into a control group (RANKL + M-CSF) and
a protein induction group (RANKL + M-CSF + CD147). The differentiation and maturation of OCs were identi-
fied by tartrate-resistant acid phosphatase (TRAP) staining and bone resorption test. The mRNA expression
levels of CD147, MMP-2 and MMP-9 in osteoclast precursor cells (OPCs) were detected by real-time PCR.
The protein expression levels of MMP-2 and MMP-9 in the cell supernatant were detected by ELISA. Results
OC-like cells were detected and showed a bone resorption function in TRAP staining and bone resorption test.
The mRNA expression levels of CD147 (1.344 £0.207 and 1.816 £0.222), MMP-2 (1.187 £0.077 and
1.437 £0.231) and MMP-9 (1.128 +0. 107 and 2.353 +0.679) in the protein induction group at 24 h and
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48 h were higher than those in the control group (P <0.05), and the mRNA expression levels of MMP-2 and
MMP-9 were positively correlated with those of CD147 (r =0.818, P <0.01; r=0.758, P <0.01) The
protein expression levels of MMP-2 (386.71 +40.66 pg/L and 367.35 £20.72 pg/L) and MMP-9 (1 177.78 +
66.42 pg/L and 1 514.37 £68.56 pg/L) in the protein induction group at 24 h and 48 h were higher than
those in the control group (P <0.05). The protein expression levels of MMP-2 in the protein induction group

showed no significant difference at 24 h and 48 h (¢ =1.19,P >0.0.05), but the protein expression levels of
MMP-9 at 48 h were higher than that at 24 h (¢ =7.589,P <0.05). Conclusion Exogenous CD147 protein

can promote the synthesis and secretion of MMP-9 and MMP-2 during the differentiation and maturation of OCs.

However, the secretion increase of MMP-2 is not time-dependent.
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R SR P I T W 0 A A% 100 o DR o IR
SR I PTIE 0 SO B 0 S B00E A B 4 i
(osteoclasts, OCs) 5 {if fb T 5 | 2 ¥ B M B IR
25 R T I A R TR 38 i B AT R A
IFSAE , L R R B T R . CD147 4
R S R R ML, TR TR L 5
SRR ZRIEIIE B SR 1 N R 4 I R 1
( matrix metalloproteinases, MMPs) f¢) I i1 75 R -7 17
RIENE . BF9E & P MMPs 0 [ it it 96 S5 IS e L 40
S ] Bt 5 I3 S Ay Ik A e e 8 T it () IO, 6 e
REFR PR TEEEMS . FERBEET RS
FRZ M & B CD147 Reig 2 5 5% - B v 4 i
BTG AL TR, IRA T MMPs M PER 80, 2 545
ALAURER SR T o ARSI & B CD147
TERY B B A48 M ( osteoclast precursor cells, OPCs) |3
K25 0Cs 7L LA, il CD147 Rk}, OCs
ARG BLRERS S . h IR AT HED CD147 A AES
55 OCs (& AT, IEA5 MMPs (15010, A 52 5538
N N EE 4l CD147 (AR TR 4F OCs, WL %%
CD147 XS OCs F3Ak 1zt A8 v e 5 43 & 28 11 il -2
( matrix metalloproteinases-2 , MMP-2) F1%& i 4: J& &5
fiff-9 ( matrix metalloproteinases-9 , MMP-9 ) & Jilt, #1 43 i
BN , T i R OCs WAk A5 VE R o

1 HNE5HE

L1 5kl

SRR B 12 @GS EE , b B 2o 6 4, 451% 18 ~
30 %, 25 % HORAAME L 13 ml, 10 ml I FRIMrE 5
AREARNE,3 ml T I H R A, A0 M O AR IE T
NH2H NF-kB 324455 AL R F-Be A& ( receptor or activator of NF-kB
ligand , RANKL) £ 11 ( Biovision ) \ A 5 25 Wit 4l Jfd 45 7% 1 9%

¥ ( macrophage colony stimulating factor, M-CSF ) & [ ( Pepro-
tech) . A\ E 4 CD147 & I ( recombinant human EMMPRIN Fc
Chimera, R&D) ,D-Hanks & ( HyClone ) . o-F5e fI% W0 200 8% 37 35 (o
MEM , HyClone) | Jifi 4/ IfiL 7% ( FBS, Gibeo ) \ A 2 48l 23 5 ¥
(PEBEAREB A Y TR R R (B = K70 |
EDTA/ JEE (A filE M 37075 A5 198 152 4 05 118 g ( tartrate-resistant acid
phosphatase , TRAP) 4 {4, i&, 7] £ ( Sigma) , A MMP-2 & MMP-9
AR S 5 G D 300 6 (v AR i ) (RN Aout 1205 &5 (R
DAL o

1.2 Fik

121 BB H AR K e A B DD R 200 pm
PR, SR TIAS [) L5 A D 40T I %2 50 pum, JF 57 A 4 mm x
4 mm BYIEJTTE A BIEVE S min x3 W5, & T 4 CUkFEh &
A7 B RTRTR T 75% AR 1 20, U B R o-MEM B3R358
SIBYRIE EAMT T ST IER A 2 h JFHUE T 96 fLikt,
1.2.2 SMEMSAA AN S B S aiie BIR R R A
BrEEA R L 13 ml RS 2 IR N bk L 40 M 20 B Ul P 454, 23
B A AN AN A I A 10% BR 4 LTS Y o-MEM B33 3L
FEAIRATIR ST JE AU, el 5 x 10° A B 4T 55 100 ml 4
MIREFRID BT 37 °C,5% CO M FAMH 48 h™' ., 3¢ L3,
o-MEM Bk S 5 ik, KRR G BEAR I, 0. 25% JHRAE 11 i/
0.02% EDTA Ak 55 3% i I 5 240 10, Wie 82 V8 A= 1 TUt % 4
Jit1,1 500 /min B> 10 min, -MEM H 37 34345 7 52 Ve 1 20 i
1 ~2 W, I8 s A0 ] i B A2 4

1.2.3 SCH M R ARSE OCs 15 S oAb e vy AR S
R Xt BB (10% FBS + o-MEM + 75452525 100 U/ml +25 ng/ml
M-CSF +30 ng/ml RANKL) 2 & %5540 (10% FBS + a-MEM
BRI + FHEE % 100 U/ml + 25 ng/ml M-CSF + 30 ng/ml
RANKL +0.5 pg/ml CD147 Z ) , #5 Uk % 5 o 21 5> R 4h
L BRAFH B I L] & 10% FBS e 75 553 K 4 100 U/ml 1)
a-MEM 55 35 FoKE 41 140 8 5] 107/ ml, 32 52 56 ZR 4 A [F]
PRFR AN B B R B 5] H2 R0 T 96 FLIRE B K B3R, IF 35 R4
37 °C,5% CO, By {HE 5 41 1% 3256 Hh b KAk
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1.2.4 TRAP Jufa B e M e dE 50 pl (4IRS
TWHEFPF 96 FLIE B R KiFe h 35 3%, AR = 0 100 pl 87
3215 d, B2 KFw 1 k. 15 d J51E TRAP B (o i85 OCs 434k
0L, TRAP Ju a3 it Sigma /v /) TRAP b £, 35551 4 1 B 4345
1, Ge 5 I FH 95 AR 52 YL A%, 181 ¥ A 22 8 fUR 8% TRAP
Yoo BRI (404 =3 A) MBI o X T0CE 9 B
AT 2. 5% [ T E B 1% RN G 06, 150 B A 25
BN WECE B R B R M B SR .

1.2.5 Real-time PCR #:l] CD147 MMP-2 il MMP-9 mRNA H
FIKE DL 1 ml 40 J B 4R F 6 FLA P, AR R R
2 ml, 735 5% 24 h 5 48 h, WFEELNIE ] PBS MEEYE 2 i) , $HL
Y RNA 2 B8 RNAout 32077 &0 Ui W1 P #4F, B 2l 320y
RNA #E G 2E A R 43 BT 12 RNA Y Ji2, BEH D (260) /
D(280) LufE K 1.8 ~2.0 f) RNA BT 1738 %, 3l i s 43 [
PrimeScript Rtreagent Kit ( TaKaRa) 96 B 5 #17, 5] ¥ % H
Primer Premier 5. 0 #4563+, i B4 T AP E AR H R A
A%, CD147 Bl % 5. LiES1 % 5’ -AAGACCTTGGCTCCAAG-
ATAC-3", R84 5'-CTTGAACTCCGTTTTCTGGCC- 3", KBk
B 134 bp; B-actin 2] ¥ )5 51 I #5149 5'-CCGGAAATCGT-
GCGTGAC-3', T34 5'-GAAGGAAGGCTGGAAGAGTG-3', i
Br K Ji# 180 bp; MMP-9 2|5 41| : I ##E|% 5'-CTGGCACCAC-
CACAACATCAC-3', R % B8] ¥ 5'-TACACGCGAGTGAAGGTG-
AGC-3", )y B B 135 bp; MMP-2 5741« 37514 5'-CTAC-
GATGATGACCGCAAGTGG-3', Fiif 5| ¥ 5'-GACGGAAGTTCTT-
GGTGTAGGTGT-3", F Bt K J& 158 bp; #2860 pl 19 PCR WA
KR 44E 2.5 x RealMasterMix + 20 x CYBR solution ( Tian-
gen AT 27 w47k 28.2 wl;cDNA £idR 2.4 wl; 519
L2 pls RS 1.2 plo RS RNEFL 20 wl (KR, A4~ H i 5
RIS 3 AL, R BT X IR, X IR 2l h B A 5|
W1, AN cDNA $i4R o SR SRR AR P 45 11594 °C 2 min
1 AMEIR, A 94 C 20 s, 3B ki 60 °C 30 s, ZEH1i% 68 C
45 s, 340 MER, RV AE ABI 7500 Real-time PCR Z 84 (2%
E) _E#kAT , BG4 B Sl sk oG R . N H]
ABI 7500 System SDS softwarel. 3. 1 %4 XF K 2% 5 3547 5 P
ARF SR 2729 7 B X A AR T B AR X Bk AT
1.2.6 I G W B SE 5 (ELISA) #3) MMP-2 5 MMP-9 2
FFRIEMET 100 pl (20BN T 96 FLAN NS 7 i
o R R R 200 Wl 4 RS BG A5 RE FR BEOR BE R 24 h
F148 h J5 AN M b5 3% LW W, BRI ZE 1 000 /min B0
10 min 25k _EEWR PRI ARG , 18 H ELISA R4S 40 i -
THH MMP-2 J MMP-9 25 1R BE (we/L) |, BT A R DU SR T 52 FL 4G
W, BSR4 MMP-2 J2 MMP-9 ELISA %5 & i B 45 /™ k& 45
i, S SN AE TECAN F039300 Fifhr i (JHHAF]) -, If
FRIEFRIE S MMP-2 J MMP-9 W45 3 50 ik BB A Xl B xsr
NEfK) D(450) SERE B R Y 5l 430 E 7 A o il 26 ) B4R Il 5
FHE (y=130.51x-18.78,/* =0.990 2,y =352. 76x —59. 408 ,

=0.993 7) , 45ANRE TR R AT A bofe it 28 355
1.3 %itEom

M7 F A S 3 WK, BE L & £ s R, % SPASS 17.0 47
TR 4B e AA T ¢ 466 Ko AT Pearson A A3AT o

2 HR

2.1 SR s ST G B &) R R BT o LB AL B4
I RER

H JE 1B A% 40 L 7E RANKL F0 M-CSF #5515 d J5, &
TRAP Y {6 J5 ] W, 224~ A% 10k B 400 M B 5 P9 A 41 € J0k 38 5031
TR TA) 55 B8 R FH R R B i e €0 )5 ml D0 U piutR B 88 M e
GRS BT | B AR SR A AR R
SR 0 MR 2 (8] 1B) 5 45 21 BR 345 )83 1) TRAP
Yot SR, T ELA B URCRE 7, 6 T B 3 A R 0 R R
ANA , BT ST A1 M AN AN ] OCs 5 T oA Asi A,

ABUR Al g &5 % (TRAP) ;BRI G B &R (FREHE)
Bl WEHERETSRINGELEE

2.2 Real-time PCR # @ CD147 , MMP-2 % MMP-9
mRNA 44 & ik B A8 % M 57

i i 355 5% 24 48 h J5, Real-time PCR #3lll CD147 ,MMP-2
H1 MMP-9 mRNA PR KRB (F 1) 7524 48 h HHFEFAH
CD147 MMP-2 I MMP-9 mRNA [ X} 235 1 35 i) 38 = F A N
BYXTRRZE 24 48 h(P <0.05) , H % Pearson #H{3¢434T7,24 48 h
MMP-2 FI MMP-9 mRNA (4%} ik &85 CD147 mRNA [AH %}
FkE R W EEMKCR (r H55 524 0.818.,0.758, P <



%33 55 143 £ = FE KB K ¥ ¥ R
J Third Mil Med Univ

2011 7 A 30 H

Vol. 33, No. 14
Jul. 30 2011 1495

0.05), CD147 . MMP-2 Fil MMP-9 mRNA [ # Xt % ik & ¢
CD147 35 H /R AT 4385 , Ui AN CD147 35 [ mT DU HF
OPCs 4fiffi75 & CD147 MMP-2 il MMP-9 [ [y ik .

%1 ERESA CDI47. MMP-2 5 MMP-9 mRNA #tEx &4 8

(xxs)
FRFAF A CD147 MMP-2 MMP-9
24 h 1.344 +0.2072 1.187 +£0.0772 1.128 +0. 1072
48 h 1.816 £0.222P 1.437 £0.231° 2.353 £0.679"

s+ &4 CD147 . MMP-2 55 MMP-9 mRNA #4948+ & ik &4 24 48 h %A 1
a: P<0.05,5 2 f8 4124 h ybgi;b: P<0.05, 525 FB40 48 h rbgx

2.3 ELISA # 0 2% & %8 i 5 LT 42 F MMP-2 5
MMP-9 % & &k

Y% R 24 48 h 5,z AT ELISA A 4t 35 77 b3 v
MMP-2 J MMP-9 & 1 i R AN M. B HTE S 4 MMP-2 1
Wk BEAE 24 48 h[ 435112 (386.71 +£40.66) | (367.35 £20.72) pg/L]
Y0 28 T A X B2 24 048 h[ 43512 (269,25 £ 17.42) |
(276.54 £25.52) pg/L,t {H4> 7N 6. 661 4.975, P <0.05] , 1fij
X2 B S 2 0 MMP-2 R IR EETE 24 h 5 48 h [A] L4
¥ 5 (v (H53 5024 0. 459 (1,190, P > 0.05) ; £ 15
52 MMP-9 2 VR BEAF 24 48 h[ 435Ik (1 177.78 £66.42) |
(1514.37 +68.56) /L] 34 1 25 % T AH N %t fE 20 24 .48 h[ 4
B (1046.38 £57.04) (1 320.65 +137.21) pe/L, ¢ & 43 5
J313.919 .6.245,P <0.05 ], H X R4 35K A5 54148 h MMP-9
EHWEY R F® T 24 h (« {H45 504 4. 003,7.589,
P <0.05) , 453 o 40 Mg 3% 5% b3 MMP-9 & 1 7F CD147 &
HAEH T 2A 4850, FLRE OCs 43 Ak pig 2 B [ (%) 38 i 177 % 35 38
i, T MMP-2 25 (1 7E CD147 25 I /E T R s om, (R bl
OCs 43 RGBT ] 38 I 345, LA U BH SMJE % CD147 25 5
REAZAEiE OCs Mk i # rh MMP-2 & MMP-9 & 1 &5,
B MMP-2 5 1 A3 1A 52 B (R Pk

3 itig

MMPs S — 2 55 55 -4 4 M P8 KA , B 6% i IR S
IR B 5 2 28 [ s 5 o ) - A7, {60 s 240 i 2 o HC 2 41
SEBRRE PR B ST 4 E 1 T CD147 X4
i AP I T 4 Jm A S 5 7 (EMMPRIN ) |, HAE (R
P IE S 38 ek MMPs [ fife 356 i 58 R 21 23 ) B 56 Jo i/
R HE I 98 f 32 0 S A RS Y SR AR ST R kB
CD147 figfE 2 5 BAA% 40 -1 W 40 e 15 A 5 981, 2020
DLER T CD147 5 8 F B A% B 20 I 335 2 00l 15 4
P& AR R RIS, T e B e RS v B M B R IR A
PR 12 280 £ BRI, IE e T 1 3 A BB E 0 i
FEMPRE OSSR S AT S8 . I, AR SE G2

S S AN S B A SY CD14T o B 400 e 14 356 Ak A
o TERTHAZS b3 AT1 & B0 CD147 11k B mi 4 20 iy
i FREfE Ik, IF HS 5 0Cs b ™ . gtk —
AT OCs (36 AL AL , A< BF 5 38 3 RANKL FI
M-CSF £ (15350 8 i A 4 n) OCs 434k, 9F 48
TRAP Yo, 15 W AT S 55 4 00 28) s B4 4 B TR i O L
BT RE, IR T ST RS OCs i T 4 s
TRl | ASNEYE CD147 5 PR I 4 JE) 1 26> 42 41
Jim) OCs J3fbad FE v MMP-2 il MMP-9 {4 & J8% 5 530k
0L Rl 2553 R 7E OCs 43 fbid # CD147 MMP-2
Je MMP-9 mRNA (%) 4 X 3¢ 35 &t 85 W 2 34 &, [A] B
MMP-2 5 MMP-9 mRNA A%t iAk# 5 CD147 mRNA
(AR B R B IEAH DG e R (LI, MR CD147 27
FIREAEIEIE OCs Z3r bt F2 i OPCs 4fi il A< & CD147 |
MMP-2 J; MMP-9 3 [K 235 (g 34 , IRl iF CD147 3£
FEIRAIBE N AT LA MMP-2 K MMP-9 & [H () 3k
AL X ARSI 24 h 5 48 h 5 Y L VE WG
AR, % BRANE PE CD147 B HES A i w b
MMP-2 J; MMP-9 2 [ ¥ & 357 b xof B4 i 25 38 5, (H
FAT@E L X CD147 HA/EH 24 h J55 48 h J5 11
MMP-2 & MMP-9 7 [k JiE, & 30 MMP-2 85 [ ¢ B (1)
T AE R S AR TR A B SR AR Ak 1 B A 8 R
H MMP-2 25 I ANBE OCs 43 Js BT 1] B 38 i iy ¢ 58
M5, M MMP-O & 178 CD147 HHAEH 48 h [k E
R E S TYER 24 h J5 (9, B MMP-9 & H 7E
CD147 & HAEH T AL 5 s 35 , FLFf OCs 434k i
P TE] PR B8 A0 T 43 06 488 5, S BN IR AR v . X SR o6
5N MMP-2 I MMP-O 5 e 12 1 17 B B B i IR
KR, L HSE MMP9 7E OCs PN K& %3K, Bl l
J& OCs 43k B 28 B B W g 3k i v e i - 356 I v A L
RO EEE AR ST . A
Fr LI MMP-2 9 3 TR A S B Tl AR i, vl
REH T MMP-2 E 1Rk 25 OCs b 4 72,
JR R A i — 2T

H T OCs it -5 (148 T WO 7 247K 732 3|
L R TR s A A T o B R A 3 E AL o AT
BLR A B 2 A7 1, Ferb A HLARL 43 i 8 K A il
L& MMPs FIZH 218 7199 28 I A, L X OCs &5
B K BTG PR (R R 43 R B R R R Y 2 AN
B AHESE R R AT IE H E S 5 3R 09 0Cs 4y
f AR K 3] CD147 . MMP-2 5 MMP-9 7 mRNA
AKOFYH Fak , AN - bt RE A 2] MMP-2 &5
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MMP-9 2 [ i #ik, 24 5] ASMEYE CD147 FE H )5
MMP-2 J MMP-9 75 3 [ R (/K - ¥y R ik i, H
CD147 FL R F IR0 34 = GEAS )8 T MMP-2 F1 MMP-9 3%
(2235, ABAE LT v MMP-2 28 [ 9 3 25 AT B )4
vk, LB ATIN A AN EYE CD147 2 B8 42 it
OCs 73k i # ik F2 b MMP-2 J¢ MMP-9 19 & 1 5 4
o, EL MMP-2 4330 A 38 R S s R4 o 338 A g
YA AU CD14T 4376 IR - B il AR B8 th AR AU 2
S a2 8 JT RE A5 MMPs (44 15 40
25 0Cs WG PEPRY , 5B R, H CD147 A B RE
S Z A R AL A 2R IE 2, HORAUZA T 40
MR T, WA 22 il s M 4 3 PR IR =008 3 ag Ad 41
M RAR AW Eon Y o I HEDN CD147 W] BER LA A
SIS SRS I 77 2% OCs T Ak 431 MMPs , M 1T
FEAR D IR B e B8 I 1 S R A 45 e R A A v K 4
FEEMEM AR 41 CD147 i 5 MMPs 4
S5 S R0 98 & B, N MAPK/ERK 5 5% 1%
NI U-0126 REASFEAL MMP-2 \MMP-9 [¥) 235 F1{
PEN S Mon 2 g A 0 I TE A K #E MMP-2 |
MMP-9 ({1555 SHLHBFE & B FAK 5 5@
TE MMPs [ 73 3t 2 B 2/EH . Rk CD147 1
AeJE il it Z A5 58715 S 0Cs 16 1LIF 4 i MMPs,
A FRilE— 5T

25 LTk, CD147 48 g 12 i 54 B 1) XS B I 7,
REAS LR E T 204 B W4 i 22 9 OCs AYTE Ak, HE
5 VE I AT B R @ A2 E OCs Hh MMP-2 \MMP-9 1443 Wb
M & AEVE R, FRAT AR (X CD147 5 s i PE i R oh
OCs 7 fk MMPs £ B B 4306 9 2 R AR 5T, eI 4 T
it ST PR B AR RS S R A S T A B IR Y
9o DRl S MIL K AT 8 Ry TR AT 2 — 2% AT R0 ) A
TR R T B B I IR R 1 R o

SE 3k
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