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(AE] Bfy HFHE N £ R %A M (matrix meralloproteinases, MMPs) & M £ 75 ¥ 518 1 [H %
TR R (COPD) B BHEMA R, 7E RARFHBERFE, WE 147 A COPD B35 #1120
FRAE COPD IEH T, WAFRY KA FH BES TR e ERER. i
HEWMERASEN L SEORRR. ARG SR . G5 tE A8 575 B MMP9
(-1562 C/T) .MMP-1{-1607 1G{2G) MMP-12(-82 A/G}.MMP-12(-357 Asn/Ser)3#kH £ % COPD
HAE A COPD MMM ER. B8 MMP-12 ZHE Asn/Asn Fl CT/AsnAsn 7T #1081 COPD ¥
faletE., OR A3 %2.361(95% C1:1.369~4.017) #12.433(95% CI:1.159~ 5.342); CC/1GIG/
SerSer ¥ COPD BHH BIFER. OR H#0.457(95% C1:0.231~0.911), &if CT  AsnAsn B
# P R B A7, 7T 48 0 COPD 9 5 /&4, CC.GG 1 SerSer = 2 B % A i} 7276 3 B COPD & Bi i 1
L ZREEABRE AN ZEEBERAKNERNRLATBREANERAERE,

[%@R] SBEHEENER; ER&REQE; ERL5E

Study on matrix metalloproteinase 1, 9, 12 polymorphisms and susceptibility to chronic obstructive
pulmonary disease among Han natiopality in Northern China ZHANG Rong-bao, HE Quan-ying,
YANG Rui-hong , LU Bing-bing , LIU Yu-jing . Respiratory Medicine Department of Peking University
People’ s Hospital , Beijing 100044, China

[Abstract] Objective To study the association between the functional polymotphism of matrix
metalloproteinases { MMPs) and the development of chronic obstructive pulmonary disease ( COPD).
Methods 147 COPD patients and 120 healthy smoking controls were selected. Spirometry and chest
X-rays had been taken. Questionnaires including sex, age, smoking history, occupational exposure were
completed. MMP-9 (-1562 C/T), MMP-1(-1607 1G/2G), MMP-12 (-82 A/G), MMP-12(-357 Asn/
Ser) alleles were determined using PCR-RFLP method. Independent samples T test analysis was carried out
to compare patients’ age, smoking index, FEV,/FVC,FEV, % pred with that of healthy controlled group.
The frequencies of genotypes and alleles between groups were analyzed by chi-square tests and multilogistic
regression. Results MMP12 Asn/Asn, CT/AsnAsn were risk factors for smoking-induced COPD. The ORs
were 2.361(95% CI:1.369-4.017) and 2.433(95% CI:1.159-5.342) respectively while CC/1G1G/
SerSer seemed to be a protective factor for smoking-induced COPD, with OR as 0.457 and 95% CI as
0.231-0.911. Conclusion  Asn/Asn, CT/AsnAsn might be susceptible genotypes while CC/GG/SerSer
might serve as protective genotype.
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2. Wi BRIRE 8k @ 1t COPD 11124 7% I8 %
TH#E COPD WAEHMRE RES, #FTHL X &
Mok s BRI R X B RAR N E,
COPD A H) A B4R R A 2002 EFHEREE LW
TR 2 4 2 ol Y (B ek PR SE M B BN 12 W FE DAY
SR I HER R b R R AT L S
F 9 S I B 5 9, T I A R R At B O T ek B
S IR A GRS B K HR A S, B S B, IT 6
B g e R PR b K SEY R EMTER, L
T B oAb A M s . TR B R R B F
RN BEEECOVRMER < S HRER(EF),
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3.0 FRENR G2 AE BB AR
Bkis ml, B-EFE B EE A DNA; BAB#R
RE-FR& A B K B £ S 4 (PCR-RFLP) B: 4 1
MMP-1 BEHER 30 F RS 1607 1 G I A MG R
£%& (1G/2G); MMP-9 ¥ H 28 1562 i C/T £ %&;
MMP-12 £ B % 82 fii A/G £&;MMP-12 EE &
357 fif AsnfSer £ . 25yl PCR R E R A $E:
22 pl master mix(M B X AL A ), 100 ngfplt .
F# I B &1 pl, L pl (3R BE R 100 ngful) BB 4H
DNA, MMPs 1.9.12 % [F £ & # 0L 5 89 519 Fr 51
RBMUABRKERE L, REEMR MCHEEE
4 min; 94T 205,54 30s,72C 30s, 3L 35 1~ 9§
7;372C 2 #12 min, MMP-1 1607(1G/2G) . MMP-9
1562(C/T) . MMP-12 82(A/G).MMP-12 357{ Asn/
Sen) ¥ W4 %A AT Bbul .Pvull .\Mun 1
P P WM U B AT R D TUBE B P 420 pleE K, #
ST T R 5 53 AR ST .

4. BEit2E 547 BE A SPSS 10. 048 i34 434,
PLAEBR AT ¢ 4% Ho &k COPD 41 A3 MR 4 8] 4R % IR

& FEV,/FVC.FEV, %pre NZ 8 ¢ B}
TP R MR RAMEME R URTR COPD
P B AR B, DL 406 L 45 B0 . MIMPs A R RU{E R
BERZE logistic ZEXEAS L RERMBRE
RESHFENERLTMAER'S COPD W RKH
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1. COPD £ #0134 B8 4 i) — i 1% 7 b % : COPD
# 147 B, 40 F e RFR 8, X BEAH 120 A A Hy
RIFRIEN . BHIHESH, AR R ARHE &K
MNESEXHITFEE L. WHEAERE COPD A/ 2
2%, P HH0.003(FE2),

2. Hardy-Weinberg F #5 % % 45 3 : MMP-1 G/
2G 4" =0.044, =2, P>0.5; MMP-9 C/T ¥’ =
2.62,n=2, P>0.25; MMP-12 A/G ¥’ = 0.032,
n=2,P>0.5;MMP-12 Asn/Ser y* =0.416,n =2,
P>0.5;ZRBEHITFE L.

3 XHAY COPD 4 MMPs R A E AW LE
R X EE 4 MMP-1 # A 1607 fiEER 1G/1G
BE % F COPD 4 (' = 11.317, P= 0.001),
MMP-9 1562 fi C/T ZH B 7E COPD # #4247 B ¥
£F 3t BH(y* = 6.378, P=0.012), MMP-12 §2
UEEERAERARSHERERITEZEN(P>
0.05). MMP-12 357 {i AsnfAsn ¥ H B # COPD
B4 A & F A (= 10.179, P=0.001),
Sex/Ser F: H B 7L %t BB M4 i B F COPD 4 (=
11.085,P=0.001), CT 4 AsnAsn J5] it 72 ZE W9 15
L IMAE COPD A M S F B T X M8 (= 8.475,
P<0.05) CC.GG 5 SerSer £ [F X 7] 0} £ 75 10
s B 7E X3 B8 F COPD 4(y° =8.116, P<0.05)
(%3,

£1 MMPs 1.9 2 ERESHEMIIMFIRBYAERE

MMPs £ 317 TheR ﬁ%ﬁf‘;
MMP-1 1607(1G/2G) 5'-TGA CTT TTA AAA CAT AGT CTA TGT TCA-3’ 269 269(GG)
5'-TCT TGG ATT GAT TTG AGA TAA GTC ATA GC-3’ 241+ 28(G)
MMP-9 1562(C/T) 5'-GCC TGG CAC ATA GTA GGC CC -3° 560 560(C)
5’ -CTT CCT AGC CAG CCG GCA TC-3’ 300 + 260(T)
MMP-12 82{A/G)} 5'-GAG ATA GTC AAG GGA TGA TAT CAG C-3°7 199 199(A)
§'-AAG AGC TCC AGA AGC AGT GG-3’ 175+ 24(G)
MMP-12 357( AsnfSer) 57-GGG ATA ATT TGG CTC TGG TCT TCA A-3’ 204 180 + 24( Asn)
. 5'-CCA TGG GAA CCA TAG AAA AGA-3’ 204(Ser)
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FETE COPD 1 SR 4 P
ik 147 120
- HIER) 135/12 110/10 0.944
TH(¥) 67.75+6.93 65.0217.69 0.0603
FEHER(Y) 5585 5580
B (ALE) 35.08+14.10 31.76+12.76 0.056
FEV, % Wiit{a 0.53+0.18 0.94+0.16 0.000
FEV,/FVC% 0.53+0.11 0.79+0.09 0.000

4. MMPs EE &5 COPD WX E: M ST
logistic [E] 12487 % AR &S HEB) R BOR 22
EM® mW, MMP-12 Asn/Asn. CT/AsnAsn. CC/
1G1G/SerSer 5§ COPD #m A M X ¥, H b
MMP-12 Asn/Asn., CT/AsnAsn W] 3 51 8 & COPD
BfERTE, OR 14 Bl 42.361F12.433,95% CI 4
8 4 1.369~ 4.017. 1.159~ 5.342, CC/1G1G/
SerSer Xt COPD B & R #EF, OR fH %0.457,
95% CI }0.231~0.911(F% 4),

Wi

MMPsZ5EX IR HHAERE B ENRE
R, EEHBNEHBRANEEHANES, Ba
B2MNEZ AT COPDBERE, MLy
% COPD B E BN MMPs B9 F L fIE BT T O

3%, R ERWEMA COPD B # BALF fIMMP-1,
MMP-98 KKK F L dE R M, % M 36 COPD &
Bl IEmMMP-12:5 B B B 0 55 A /D RN BE B S i
BRABBARBEEAR 6 A, ERERKHEB DR
PR MBS MR, MEHBBRNFADRE
Bl S & A |, UF B MMP-12 75 W 48 i <0 2% % i
KRN . AR RAREE (MMP1) A 304 bt
Pa, A B 4 & A B SORR B 303, MMP-1 F BB /D
BRIV 55 28 5 A S e B i i A AR

MMPs & B £ & ¥ T DL w B W # ik,
MMP-1 # /B3 F R B & 1607G i A 5 E
(GRBT-ITHFETHESHET . BER Y
1607 2G B MMP-1 M E XK FERT. RMNBHR
FERE 7% MMP-1 1607 2G/2G 5 COPD #
ZHA KXo MMP-1 1G/1G(MMP IEE 4 BENEE
SMFIIEA, % COPD EFm W RER R {EM. B
4% BRI AE A S X B I B e 0 Rk M
FRIER

MMP-9 C-1562TH) T S £ E 5 MMP-9 £H
FEMAEAXY XERN TSHERSE RN
BT R PERE K, ABFF LB COPD #
MMP-9 1562 C/T Bigext A %, HELE

#3 COPDAMZM WA MMPs 1.9.12 EEBE B

COPD # » ,
EER AR MAK(%) A RARe LW r@ OR H(95%CD)
MMP-1
1G{1G 15 10.20 31 25.83 11.317 0.001 0.395(0.224--0.697)
1G/2G 62 42.18 40 33.33 2.189 0.139 1.265(0.922~1,736)
2G/2G 70 47.62 49 40_84 1.231 0.267 1.166{0.887~1.534}
MMP-9 )
CcC 106 72.11 98 81.67 3.348 0.067 0.883(0.774~1.007)
CT - 41 27.89 19 15.83 6.378 0.012 1.859(1.129~3.062)
TT 1} 0 3 2.50 3.717 G.054 1.026(0.997~1.0G655)
MMP-12
AA 140 95.24 114 95.00 0.008 0.928 1.024(0.611~1.714)
AG 7 4.76 6 5.00
GG 0 0 9 0
MMP-12
AsnfAsn 131 89.12 89 74.17 10.179 0.001 1.202(1.066~1.354)
Asn/Ser 15 10.20 20 16.67 2.423 0.120 0.612(0.328~1.143)
Ser/Ser 1 0.68 11 9.17 11.085 0.001 0.074(0.100~0.567)
CT/AsnAsn ¥ 5 H & [ b 72 7E ag 25.85 14 11.67 8.475 0.004 2.640(1.353~5.151)
CC/GG/SerSer = 3 B B R FF 42 il 7.48 23 19.17 8.116 0.004 0.554(0.337~0.912)
&4 COPDAMR WA MMPs 1.9.12 N BB 51 (£ 70 logistic BIH2347)
COPD 4 % RA 2
A AR RRE(%) AR Emrx) F B PH OR HR(95%CD)
MMP-12 AsnfAsn 131 89.12 89 74.17 10.179 ¢.002 2.361(1.369—4.017)
CT/AsnAsn 38 25.85 14 11.67 8.475 0.027 2,433{1.159~5,342)
CC1G1G/SerSer 11 7.48 23 19.17 8.116 0.026 0.457{0.231~0.911)
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BHEMERNERE LZREHKITEE XL,
MMP-9 %58 B MMP-9 1562 T/T R H 85
MEFITEI 4B, TS EFLERAN M
A (HERF I F)A X, NEERIBUEE R E X
HEER I COPD &% L& W, MMP-12 A-82G &
SHFHASNERSEREAEAAP-DEE
B A, MMP-12 R EA B . EERN
FIBEFT S , MMP-12 S EHAMERHEN I YL E
£, 7 MMP-12 A82G 5 COPD ¥ & Al B Ko

MMP-12 Asn357Ser £ 5 E LU XL, HEX
REHEEF AN RE RER" . AW, ERL%E
FERTEMEERN TSR, AREME (An)LE
B (Ser), AT B M B HBEBEREE
. RATAWEEZA AsnAsn 55 COPD B H %,
T SerSer ¥ COPD B#E R 1E A, T B% o 48
MERNERETE €% RHE AsnAsn 5 COPD %k
WA X,

Joos ZV R 590 £ K HA VR AE & Y MMPs 2
£ (MMP-1.MMP-9 . MMP-12) # 17 T #13¢ , flb
& # MMP-1 1607 2G2G ZE 8 5 shAE T
BEAMX, IRNERIMNWERAR, MAS
MMP-1 1607 2G2G ZEH # 74 COPD B &F M A B X
BHTE. AAERRIMEETEN . O RH
IGREHAR, BIHFTHNE COPD BRBS5E, W
COPD #5545 MMPs B X 8, T Joos BB M
R TR SPRREBRNERES
MMPs MX R, FAEHEBNARR; ORI
SREPEII TR, MW Joos FMREXMREF ME
A, HERBEEETRYBRARF.

COPDR—MEFMETEHNBAR, SLEF
ERARE, JFE—FrEERE— MR, COPD B
HAR-BHE HTESREZR R EHEEE WS,
HEIFFERENEW, A - ERAEEEY
HEER. RR COPD EREENERLZEEZE
SHNKATR EEERCOPDX—HEXEZER
BERERRBYBEEZNRR. Y TEEREK
w,E MEEMNEEER ERERNERREAR
B, R Mg E N ERNER, EX TREHE
REEWERATERMBN AN EEHE
SHBRSE—BNETREARE TERRUEERNE
B, ERESBRENHARP, ANERTRBLT H
FIERRNERERERA EREENEN N ERE
MESERATEMAGFRME SR, UL AL COPD

EWRTRGER, REXH A ERL#ER COPD
X-HREZERBEREEDRENES.

APFX MMPs £ ZB WA ERBS COPD
SRR RRET T WA BT, CT # AsnAsn K H
HEHFEEGHER T COPD {8 £ £, CC.
1G1G 1 serser EF BER FHEMERLTHEAR
EWE M COPDERPAER. ZREAMERY
BMEBEEIS,CT/AsnAsn B CC/1GIG/SerSer T 5
COPD AHBABMHEME. SHATFREAME
BENRE, ERSCLEEBAERNSSA. B
MMPs £ EEMAMAETLER TS GE—%
Bit,

EMRREHT —&5 COPD BHKE XK MMPs
B, ENESGATREBHER ,BF T EEXL
EES5HEBURERN QL FESF T, PN
ERSFREEAEROE EA B, B E 2N
B AAEEMATARTAER, B gEERAR
FUETREENZRER, FZHENEMN COPD
ERNHPEOBRBEOBREX —FEAT, &
# MMPs 2 [H £ A MEES COPD B BB R
W, EHt A —E R,
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