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MMP-2/9 PV BB U A1 5 W e S A
VL5 T R R LA G &R

x4 RAmWAET O BERW & %k A4 KHE HER KR A SHEF FAE
Clest k25 S B BRI AR JLst 100191)

(BZE] B HIWEEEREAR 2/9(MMP-2/9) AV A i 5 ( Col N)Emfﬁaﬁéﬂ I RBRESEmEE S
WY F 15 2 2 W2 (aromatic amino acids, AAAs) Y& B 55 T 55 2 [H] E"Jaé,\o FiE W& 2015 4 12 A ~2016 4E 8 A H k£
120 4% G A HEVR ME B E 09 8 RE AL ZUR BB AR A . AR IZ W4 R0 B4 (GCLn =29) Fl Y B MK ZEH (NGD,n =
91), JMFFJ%JQ?E%'%1J¢+{Z:%H{MH6 CH I I e 6 B BN R 41 41 MMP-2/9 1 Col IV 2R 0 33k 00 & B W vh 3 Flr AAAs
(BER ERERR OER) HATK . FeH MMP-2/9 FI Col IVZE A 7E GC F1 NGD 4l [a| Kk 2= 5,3 5B W 3 Fh AAAs
PIW B FEATAE G . &R DGC 4l MMP-2/9 A RIAK T B ES T NGD 41, Col VERMEREKT BEMNT
NGD ZH (P ] =0.000) ; MMP-2 Fil MMP-9 & [ i Rk K FE R EM LK R (p=0.418, P=0.000) , ~F ¥ 5 Col IVEH M FEiL
K2 HAE R (MMP2:p = —0.454, P =0.000;MMP-9:p = —0.383, P=0.000), @GC 41 H 1 3 Fl AAAs VB 0 2 55
T NGD 41 (P ¥ =0.000) , @H AL MMP-2/9 HE H AR A KFES B H 3 Fr AAAs IR 2 IEAHX KR (MMP-2:p =
0.262.0.295.0.293, P =0.004.0.001.0.001 ; MMP-9:p =0.442 0.437 .0.400,P ] =0.000) ,Col V& £ X KT5F R h
30 AAAs M BF R M6 ZR (p= —0.283, -0.280, —0.273,P =0.002.0.002.0.003), £t HE4LLEN I MMP-2/9
FEAMRE, ALK ER AL Col V&, W RERSIEEiEEH B AAA%/ZU“#%ﬁmH’JJ?IZ~
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[ Abstract]  Objective To investigate the expression of matrix metalloproteinase-2/9 ( MMP-2/9) and type IV collagen ( Col
IV) in gastric tissues and their relations with abnormal elevation of aromatic amino acids’ ( AAAs) concentrations in gastric juice in
gastric cancer ( GC) patients. Methods Gastric mucosal specimens and gastric juice samples were simultaneously collected from 29
GC patients and 91 non-neoplastic gastric disease (NGD) patients. The expression levels of MMP-2/9 and Col IV in gastric tissues
were examined by immunohistochemical staining while the levels of AAAs (tyrosine, phenylalanine and tryptophan) in gastric juice
were determined by liquid chromatography-tandem mass spectrometry. The expression of MMP-2/9 and Col IV was compared between
GC group and NGD group, and relation with levels of AAAs was evaluated by the Spearman correlation analysis. Results
The expression intensity of MMP-2/9 in the GC group was significantly higher than that in the NGD group, while the expression of Col
IV was markedly lower than that in the NGD group (P =0.000). Moreover, there was a positive correlation between the expression
level of MMP-2 and MMP-9 (p =0.418, P =0.000) , but they were both negatively correlated with Col IV (p = —0.454, P =0.000;
p=-0.383, P=0.000). The levels of AAAs in gastric juice were significantly higher in GC patients than those in NGD individuals
(P =0.000). The expression levels of MMP-2/9 in gastric tissues were both positively correlated with the concentrations of AAAs in
gastric juice (MMP-2: p =0.262, 0.295, and 0. 293, respectively, P =0.004, 0.001, and 0. 001, respectively; MMP-9: p =
0.442, 0.437, and 0. 400, respectively, all P =0.000), but the expression of Col IV was negatively correlated with them (p =
-0.283, -0.280, and -0.273, respectively, P =0.002, 0.002, and 0.003, respectively). Conclusion The overexpression of
MMP-2/9 resulting in the degradation of Col IV in basement membrane and extracellular matrix may lead to the variation of AAAs’

levels in gastric juice of GC patients.
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[ Key Words])

analysis

Gastric cancer;

B X B 98 (gastric cancer, GC) 2 W 1T 5 vk, &
PRSP 28 AR IR R AT IE, e 1T H )
SENEICTE L W R I A B ik AR 3 MO
% 24 7L 12 (aromatic amino acids, AAAs) i YGHREY,
HN % % B8 ( tyrosine, Tyr) . %X N 4 g ( phenylalanine ,
Phe) ({422 (tryptophan, Trp) , 343 Jil i FH W AH €4
it HBC R 5% ( liquid chromatography-tandem mass
spectrometry , LC-MS/MS) F1 # % 3L 4 I 3% ( nuclear
magnetic resonance, NMR) g% E? . N
B W AH ( high-performance liquid chromatography,
HPLC) 47 3& & 0F 75 1 45 R R W, 3 Fh 15 W e 2
AAAs 7] DL TS50 LA Ak e 4 R S R
AR R AT R A E A A e
JEAS 3 8 1 o 41 2 F 5% 0 [ B A 1) Journal
of Proteomics ® Fl [t g 2 A 5% 4% 45, [ B 4 2 1 T
Cancer Epidemiology Biomarkers & Prevention'”' [ 7
W51 o

1B 15 6 8 B AAAs YR BE S TH = i BILR
AN . BEAE TR DR AL X X — BR g i & AR LI AT
—RINRR, MS 5 LR SR i LA
BEER ez EE 1(LATL) , 2 5 40 il N 28 5 12 AR
F18) Tt G | e e 2,3 — WU 48U (TDO ) 153 filg 4 Ak 1
(MAO) , LA R 2 5 40 Jf 9 25 13 52 B i/ 18 W R O )
1 SQSTM1/p62 , {H#R Ky |3k 2 [ 78 A [1] i B2
FRY B AL P R IK 2 R BRI O R RS T
B E W AAMs IEHRFET XL &
W B TR R 2 5 40 i S0 B e AR 5G9 2
B, B34 8 55 H 8 279 ( matrix metalloproteinase-
2/9,MMP-2/9) 1 IV B &t J&& (type IV collagen, Col
V) &EH,7EH AN PR RIAGH LS B R
HEWAAAS WE W TR Z KR,

I HRE %

L1

A9 2 b 550K 5 = I A R B At
(IRB00006761 —2016058)

4y AR D B LTS 45 1 A R 2 75
B BT 4 QAE R > 18 41 O W W
b 1 TR

e e D2 D73 B BT H 0 TR
BT s @43 D HCA B (5 1 R S AL B < B
P51 03 B T LR PR s @2 ISR FL A 2

1E 86 NS 7 B F L2015 4 12 13 ~2016 4 8
J GRS 120 {916 % ) 1 B IR ALLYCH 5 0 1 4 R
D 1) R BRSO AR B B A
BL(UICC) 55 7 2 ¥ A5 TNML 53 J0), 200419 s 25 43
M IS T 20T (WHO ) 55 4 1 P98 40 80, 52700 88

Matrix metalloproteinase-2/9

Type IV collagen;  Aromatic amino acid;  Correlation

Az (atypical hyperplasia, ATP) 12 Wi K 35 0 2 FC
bR AR , 182 1% B 4 (chronic gastritis, CG) Y12 b
WA B & e R Guhn e . ARG B2 KT 245 1 00 o '
(GC) /4 1 H B 1 5§ 2 ( non-neoplastic gastric
diseases ,NGD ) 2. GC £ 29 fi, 4F % 31 ~ 84 %/,
(60.2 £13.6) % ; 55 19 {5, 2 10 5] ; 95 By 45 4R A
i 17 90 AR AR e 6 B3], BTN Bt g 4 9], R
FE 2 HUH L BT A B 10 I, T B AL @),
Jr 393 18 {5 ( 1153 4 451, 353 10 43, IV 4 f51]) . NGD
20 91 P ; AE 8 29 ~88 X, (62.4 +13.4) % ;5 35
1], 2 56 191 5 95 B Ay T Zh S B 4G AR 46 ], b
45/ WAk 28 B e R R B & 17 4,
1.2 i
12,1 FEEGIAL S Ryt AN MMP-2 £ w4
K (ZA-0331) 4t A MMP-O o [ it 1A (ZA-
0562) /INEHL A Col IV B 5 B Hi {& (ZM-0081) | 11
FH0 R 1gG/HRP &9 (PV-6001) | 111 = $i /) B
IgG/HRP 54 (PV-6002) | & [ f i bk (ZLI-
9013) FriE MR A AP B & W (pH 6.0) (ZLI-
9065 ) W% #i&2 £ ( phosphate buffered saline, PBS) 2%
W (Z11-9065) | — 28 FL e K i ( diaminobezidin , DAB)
6300 & (ZL1-9018) ¥ B 4t 5t A2 4 M A= W 4
ARARAT . HEE (A4 ) (3£ E Fisher Scientific
ovwE]), W (835 2l) (36 B Dikma 28 w]),3 F
AAAs bRUE S (35 [ Sigma 23 7)) ,3 Flt AAAs GARIC
(& CIL 8 w)) o A A S BKHL AL AL A7 85
YIRHLHE R HL4 77 B PE [ Leica 23 W) 5 42 ) i G BE
77 H HAS Nikon 23 w5 07 BEU) v 9 161 A H
< Harmatamo /3 A . & AH {8 3% 4 (LC20-A) 7~ B H
A B AN W 5 WROAH 60,7 H 1B 5 1% X (QTRAP 5500) 7
FI 3¢ [ Applied Biosystem 2% w] 5 — U 1 Al T W 2K 2
7 B IR TS BRI g A IR
1.2.2 ZZUbRA AL 1 K A 2 2H 24k 2% 125 A6 ) MMIP-
2 MMP-9 #I Col NEEH M KIL HERAR 4% %
B E AT, 4 wm ELED) ., —KE M
HE Je 6, e ye HAb e 6, S b g ek M
EnVision — 4, MMP-2 1 MMP-9 ZE H R H =R
RSS2, Col IV 3K 1R H Bl 1 18
AR PR, G a0 B Fe i ) & Ui W i 17, DAB 1B
&, LA PBS A —$iE S B PEXT IR

HY 2 A7 T A o 3L I Uy P XU 1 v W% A
SKU) BEPLEHR 2 /D> 5 A v A5 A0 B 6 BE PR G 2
M AT RO VA, B S (H . A7 2 A B S AT
ORI, WA e B B, 805 3 A0 4F
B TR 14 B S T P B 5 K o

MMP-2 I MMP-9 & (5 FH 435 @ 2 7 Jy 40 i g
T RIRE O RS A G Cl VEHMHMEEAR



o [ AN SRR A5 2018 4F 6 H % 18 #4245 6 1] Chin J Min Inv Surg, June 2018, Vol. 18. No. 6

- 537 -

7 BRI DK RIS IR % 2k MR IR B
ZipE @RI E . MMP-2 Fl MMP-9 & [ FH 4 24
EIFSrhRif " FRPE AN A EL B Tk 0 43, < 10%
1453,11% ~50% K 2 %3 ,51% ~75% J3 3 43, >
T5% g 4 G Qe @R T 0 41, 59 BIR B A0 1
g SRECRRBCE N 2 3 IR ERER W (40 3 4k BHAE
ML) x Je @R 8.0 ~3 3 (=) ,4 ~5 0N
(+),6~87pH(++),>870(+++),(-)
AC+)RBATE, C+ +) A+ + +) N,

Col IV 2 [ FHE e € 0 20 b v« AR 906 g 4 S
BB I e P e (L R SE B M 03 Ty s (=) R IR IR AR
BRAN SR GG < 10% , B R K3k, 32 0 )
(+ ) FEJIE R AR Bl 481 2R S5 AT 10% ~25%
AN RRRFE L 405 (+ +) BN R A
FAAE LRGN T 25% ~50% , 2 xR AREK L, IL
2085+ + 4+ ) BEOEBEORE AR B R A T
50% ~75% W AAR KK, L3 05 (+ + + +) gk
IEMEREA ST R LRG> T5% |, B ESE B AR IK,
w4 are (=)MC+) NN+ +) . (+ + +)F
(+++ +) N,
1.2.3 BB A LI K AAAs W BEERT 25—
W, THEET WS — REREEWRES ~10 ml 1§
o KR B Ry B OCE T T ok B A AR A, 3000
r/min 4 C & .0 10 min, B B 1§, 025 A 2 ml % 1E
ELET -80 CRIIMRAF . A FDRE B I8 8 AR il
UKAA( —80 C) W IR, VKA A O% 5 Im A 100% HI i

(1:10) JiEiR ¥ % (2 min) B0 (15000 r/min,4 °C,5
min) , JUREH H s BB ALK (151 ~ 1:5) 7
B o AN ve RIOBORE €035 A3 I 53 0 A o

JO7 FH 0 B 8 5 B A VA €5 1 2 B AAAs (T 3h
AHAY LI, 7K AH 2 171000 H IR, A5 HLAH 20 )
o P H W 55 B 1 R (EST + ), 2 58S 1 S Nz i
(multiple reaction monitoring, MRM ) & 2 #6:1] AAAs
JH% {5 5, {3 | Phenomenex synergi Polar-RP 80A
@A (KB 50 mm, AE 2.0 mm, BB R A2 4
pm) L EhAH A Dy HEE R ShAH B O 0. 1% B R K
W,2.0 wl FEAE B B R B0, OAH €8 38 S 0 2% A 1
W AE 0 ~2 min WIE], G SIAH A BT 5 A ELBI A 3% &
Wt 2 50% A8 2 ~3 min WA SN AH A BT )
Fe i 45 7E 50% s 7E 3.0 ~3. 1 min i H] i@ shAH A
JI o 1 EG 9 N 50% 3t R R 3% 7E 3.1 ~6.5
min W], i S AH A B o5 R LG 4E R LE 3% o i
0.25 ml/min, FEFE R 2 pl, A 30 C L 0TI 6.5
min, BT S 00 % B T, O B R A
(ESL+) ;8 7B 5 e & 3500 V5 3 JE 550 °C 5 PR 4
M T(GSL,N,) HE J7 50 units; 4K 2(GS2,N,) [&
71 40 units ; K 75 K JE 7 40 units; 374 77 30 MRM
B AR (N, ) TR ) Medias B4~ 2 B TR 16 5 1 14
MRM ZfE L3R 1, W2 A Y 2 IR A (0 20 1R 1Y) £
il WA 6T IO 114 O B B[R] 435 A 1.0 1.4 1 2.9 min, 5T
WAES LT

&1 LC-MS/MS #lFEEFERNLEWH MRM &4
Wiy BB (m/2) FHEF(m/z) ERREE(V) AHBEECV) filbfERE (V) HHBEECY)
s AR 182.0 165.0 70 10 13 13
s R - d2 184.2 138.1 70 10 13 13
ET R R 166.0 120. 1 70 10 15 13
KA - d5 171.1 125.1 70 10 15 13
a1, 205.0 188. 1 70 10 12 16
5 1 - d8 213.2 195.0 70 10 12 16

LC-MS/MS . =i OBUAR €035 83 156 5 335 s MRM : 2 o 89 S Ior W5 0 5 P IR — 2 g A B ATORRC s RN IR — oS - RN IR TR I 5 (2 IR — 8.

BHBRIR L

1.2.4  LC-MS/MS & Az Il B i AAAs 1945 1fE
2 Il R R e B K G S e ) 8 A
We £ (0.1,0.2,0.5,1.0,2.0,5.0,10. 0 FI 20. 0
pe/ml) R HENR , B34 e BEARMEM A BT & L - TS 2
B2 L - RN L - g IR A S, -20 C
DRAE A0 9 AAAs ok B2 B BCH T A 2 2l S
AAAs E B AR E 4o DATE DAL & 0 15 5 g T
BU/ AR I T BLEY (B AN AL 5 P ok AR T, 45 2 AR
MEH LR MER R

H o b 2 A [ U AR B B A X TR] 20 51 A
W,y (W) = 1. 79x (L& Wy i 5 1A 4 05 Tk X
FeAf) +0.0236,r =0.9994,0. 1 ~20.0 pg/ml; K
MR,y =1. 14x +0. 0171, r = 0. 9985,0. 1 ~20. 0

pwe/ml; 4 Z B2,y = 1. 09x + 0. 0493, r = 0. 9988,
0.1~20.0 pg/ml, Jin #f [ U R 43 51 Ky . A R
101.6% ~101.8% , AN &8 98.5% ~107.3% , {4
IR 98.2% ~ 111. 7% . W% B 3 5l o« 1 2 IR
2.63% ~7.04% , K NAMR 1.32% ~8.93% , 0 &
f2,1.90% ~11.02% . DL b 250 S0 AC 8 i B W
HOAAAs IR R T REARE . AR T B Y i R
AAAs W 2R H A v il 2 00 ok B Y L, ) R R
FEAS T3 W B S R E AT R I An R A i
AAAs Ve BEREAIG, BE H A DU B, DR A o 2

1.2.5 St 8r  RH] SPSS20.0 #4744 41
B, ESSRITHRER A « +5s R, AFAGES
O3 BT BORE T R ALE (R ME ~ B RAED) R o
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THRCSORE U BOR R T R 5, 1R 25 0 A1 i 3 Bk
FOBCR I ST REAS ¢ A 56, A AT 1R 25 00 A0 1Y 1
GO R AE 2 BRER H Mann-Whitney U K555, 41 5C
53>k Al Spearman A0, P <0.05 N 227 A 4

-9

2 #R

Gt AL Y o 55 R
ULIE 1, GC 4l , MMP-9 7 i 21 4 v i1 3% 3
AT J5E 26 40 i 22 35 A 3=, 76 b b B2 40 i o AL 3

2.1

1

GC © MMP-9 ATP
1% 4
AT (g viailon
GC ‘CollV ATP

E1

Pi T

191 52 Jr kB0 5555 BH PR S ik, ELOX 3 ) 1) 5 R 40 i v
MMP-9 ¥ 52 5 fH P ik . MMP-9 i H (19 BH 1 % ik
5 RAE B K R V), 24 ) MMP-9 8 1 & ik
(19 Jif I8 LR A S AE T 3, Hor S ) MMP-9 3
BRI 2 0 14 Jif g AL B A AT AR AE 6 8. NGD 4]
H, MMP-9 3 (1 75 A R AE T s 1Y 28 4] B B L
AR L ](39.3% ) 1 PR K, T AEAPEA
RAETE 319 63 Bl F R kW A2 4l 40, AL 12 4]
(19.0% ) B PHIPEFR L

MMP-9 CG

MMP-9

“Col IV. CG Col IV

AEFEXBEFBEHALA ST MMP2/9 M Col NERAGRBEARNUFLRE

(x20),GC ABE, ATP A REIEE ,CC HEHE K

GC Zr MMP-2 Fil MMP-9 & [ 7 b 83 I &% 4
it 0[] J5T 4% 240 v A BH PR 3R 3K % [ 89. 7% (26/29)
1 82. 8% (24/29) ] % % /5 F NGD 41 [41. 1%
(37/90) Fl 25. 6% (23/90)] (x° = 20. 746, P =
0.000; x* =30.033,P =0.000) , Col IV [ Ay FH ¥
FIEE[10.3% (3/29) ] B ZLF NGD 41[71.4%
(65/91) ] (y* =33.416,P =0.000) (1 {18 I & %
BF AT MMP-2 & R fe 1 5] S5 780 36 A JR 3 47
MMP-9 3 [ 0 o), B 55 B Ak 2 A3 A0 B R ™
HLORHATIE MGt ) o W H SRR g b2 e

Wor s B R KK, GC 4] MMP-2 FIMMP-9
HHEMRBAKF[FAE8(3 ~12),9(4 ~12) | i
T NGD 41[4(0~8),4(0~9)](Z = -6.324,
-6.588, P ¥ =0.000), Col IV [ 1Y% ik K F
[0(0~3)] B EMKF NGD 41 [2(0 ~4)] (Z=
-6.300,P =0.000) , LI 24,
2.2 HWE RS AAAs YRS £ AR

GC 41 H 0 T MR A TN = IR R €2 8 TR ) R
4390 28.3 (1.08 ~323),37.9(2.33 ~362) fl
10. 1(0.424 ~ 124) we/ml, ¥ 5 % @& T NGD 41 1
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3.91(0.155 ~54.5),5.30(0.118 ~93.0) Fl 1.05
(0.044 ~ 75.5) pg/ml (Z = - 5.205, - 5.710,
~5.631,P =0.000), iL& 2B,
2.3 HEBEHZ H MMP-2/9 F1 Col IV H ik K

N e AL PE 4y Feon bk 3 FhEE A 7E 1 A I
HA P ) K38 K -, Spearman #H 3¢ 14 73 A1 45 R &
B, MMP-2 Fl MMP-9 & [ 19 3% ik K P &2 1E A ¢ ¢
Z(p=0.418,P =0.000), ~H ¥ 5 Col V&E 1%
KK R AR KR (p = -0.454,P =0.000;p =
~0.383,P =0.000), /LK 3.
2.4 B4 L h MMP-2/9 F1 Col IV & H# kK
V5 B AAAs YR B[] YOG R

BRI 4k MMP-2 fil MMP-9 2 1) 15 7K
15 E W R R T R R R IE
KR (MMP-2 5% & iR R N & R A & 1R 1Y
M1 Z B p =0.262.0.295 i1 0.293, P =
0.004 0. 001 I 0. 001, MMP-9 43 5|}y p = 0. 442 .
0.437 1 0.400,P 5 =0.000) , i Col IVZE [ £
K5 W R R N R RN R R B
] B MR (p = —0.283, —0.280 il —0.273,
P =0.002.0.002 F10.003) , Ii,[& 4,

3 itig

4 @ R (MMPs) & 78 1962 48 % LY
— 2B B TR PN IR, J2 28 B MMP 44 5% 11
R, £ T MMP 2 8] A — & B Rk, VF 2 0F
FEHIE MMP-2/9 35 52 R fif 35 IS JI6E R 40 it 40 3 5
) Col VM, 7E B R EME RS R P RIEE
ST B, AR TS A0 AR AT, LU
Col IVZE 180 5, MMP-2/9 R 8] A S5, i 25 AAAs
AR, LA R e R TR AAAs WK R
IR

AT LSRR, B AL R MMP-2 25 1 75 i
Je2 230 00 e 2 A0 1) G % 400 M o 1 6 K 34 B R MG A,
HOJE TE bR AL U R 2 R Z, PHME R R R R
89.7% X 5 EEAEMF SR AR . {2 MMP-9 %
P17 98 40 i it 3% JL T TG 3% 3k w22 55 BE 1
IR, ENFE B IR () S5 04 4 A0 i oK R 3k, HLR IR UKE
L5 e 21 2 Hp S E 1 1S SRR T SR R Y, KR
5 T e 20 2 e A AR A 0 A A — . L IR i )
b Rz AR R A A e B MMP-9 ZE 1 FHME R A
AT 58 W ZE B 1) MMP-9 2K [ 3 35 82 30 5 Bergin
SEUSUR IR E — B, B MMP-9 ZE [ 1E 1T BT
(Helicobacter pylori, H. pylori) B RY I fZ [E A JZ 7]
5240 L H S B e A T 7 A ) SRR BT M ) 4 40
Y0 TG 2 35 W TR RE B BE P Y B B 4L 4
MMP-9 {4 P J2 1 ] B8R FF 0 BH PR 7 B 41 211 19
o BLAh , AR BF 5T M2 5 46 K35 4 MMP-9 2K (1 F i
Jea [F) JO 1) 4% 240 Jf v R 988 B2 ] [ SR B8 AL b R

Fik o XATRES B g 41 2R 1 B EE I S 1k R
o B 4L SR 5 B it AR R A 5 R A ™ E A R
SN Ko KR AT 40 MG B 4 AE i g 4 4L L
G I WK B B9 MMP-9 2 (1, SR J5 R 3 40 i b
B, A T AR R 40 A R MMP9 E S
W L0 10 3 0 6 A/ 35 S5 A% W 0 A v
72 B I T 2 Bk R A RS A B I R A
117 16 S50 240 L 3% 3 s i 63k MMP-9 3K 1 . B2, RAE
AP gge FE B AR O, T R P O B o PR 40 i A
A3 AT MMP-9 25 88 [ 170, 445 53T 0 R A
() 73~ Z 18] i ~F- A, T B EL AT — 2 R AE 1 i 98 Tl 24
5o

AHFFE R A LC-MS/MS 3 K, W52 5] GC i
FEWR 3 R RS AAAs 1R I B S T NGD,
5 TR R LH R A 0 HPLC 3 R A 45 51— 5
{H & HPLC 450 — 5] 2 /075 2 30 min, & I 50 %
A, ELARAR B R AL B Al LA B 2%, KOR R 1
ol R B Al 470 o ASBE 580 H LC-MS/MS 1y
PEATE T - O Ab R4 Jr i A X &) 51 R 7 B AT A,
LR T TE B R B B nT R S A e A B
M A BR8], AT LA 3k 38 s 30 A ) 1 A o 5 @ TR 7 R Y
b RO RO S AR L R AR A B K O
W RE A AR 5 R R ALY . R, LC-MS/MS 3k 1] LU
FATfEE Mo S0 VA v A R T R B AAASs Mk
o

MMP-2/9 LLIG T P& /%) i Ji 0% =20 53 6, 1% 16 )5 RE
% o f A LA 3L 0 P B IS R R (1, 2 51 20 Bl
T AN TE 22 oW e o & AR R e i 2 A b ke 4 T R
PERY . AR LI R BF 55 % B, MMP-2 il MMP-
9 ] LA S M 4 B 0 0 R, AT R s A O R Y 2R
K R EMEERS , Bk HLAT [ A 200 B 90 35 J R 35 S e
H Col NVEEIAES ' o AWFSE L5 R &K W], MMP-2
A MMP-9 R K FRIEMLELR, —HYY
Col VEEARBKFEMMALXR, XHHAERN
SMIFFE IR B 45— B, IR S, Ruan 451 4R
1B B 4 412U B D (cathepsin D, Cath-D) () FH
PEFR IR R IR Col IV {7 2 M 2% 35 R 5 17 A
KKF(r=-0.33,P=0.015), B, ALk
AR G B — 8 A BE  BE B B IR X — 2 AR AT DA
i 2f MMP-2/9  Cath-D 1 Hth 25 4 fifg ok 52 8H .

A58 45 S R W, H B 41 40 MMP-2/9 il
Col IV H M FEKF5H W 3 Fl AAAs ¥k 2 1]
BIFEAE— ARG (P <0.01) o H AR UL, MMP-
2 fil MMP-9 H 1 FRBK -5 H K 3 Fl AAAs W B
HIEMERR, 1M Col VEARERBKFESHM3
F AAMAs VR IE R AR, LR —FEASH
T3 Pl AAAs [H] (1 A0 56 R BHR B A — B, 1m0 3 Fh iR
HH L MMP-9 & 15 B i) AAAs ¥k BE 2 (8] 19 4 ¢
Pfem . % &5 MMP-2 & (1Mt , BR 43 % Col IV
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