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The Relationship Between Expression of Matrix Metalloproteinases(MMPs)-2,
9 and Tissue Inhibitors of Metalloproteinase(TIMPs)-1,
2 and Survival Time in Resected Non-Small Cell Lung Cancer

Hak Ryul Kim, M.D., Sei Hoon Yang, M.D., and Eun Taik Jeong, M.D.

Department of Internal Medicine, College of Medicine, W onkwang University, Iksan, Korea

Background : Matrix metalloproteinases(MMPs) are a large family of proteolytic enzymes, which are in-
volved in the degradation of many different components of the extracellular matrix. There is increasing evi-
dence indicating that individual MMPs have important roles in tumor invasion and metastasis. A tissue inhibi-
tor of metalioproteinase(TIMPs) has been reported to inhibit tumor invasion by inactivating the MMPs. In this
study, the correlation between MMPs and TIMPs expression, and the clinical outcome was investigated.
Methods : Immunohistochemical staining of MMP-2, 9 and TIMP-1, 2 were performed on paraffin-embedded
tumor sections from 74 resected primary non-small cell lung cancers.

Results | In 74 patients, MMP-2, MMP-9, TIMP-1, and TIMP-2 immunoreactivity was demonstrated in 24
(34%), 19(26%), 27(36%) and 32(43%) of the paraffin-embedded tumnors, respectively. The median survi-
val of the MMP-2 positive cases was significantly shorter than that of the negative cases(20 vs 34 months).
The median survival of the TIMP-2 positive cases was also was significantly longer than that of the negative
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cases (34 vs 18 rmonths). The MMP-2, and MMP-9 expression level had a positively correlation with a more
advanced stage and lymph node metastasis. There was inverse correlation between TIMP-2 expression and
tumor invasion. The median survival of the MMP-2 negative/TIMP-2 positive cases was higher than that of

the other cases.

Conclusion : These results suggest that tumor invasion and lymph node metastasis are closely related to MMP
-2 and MMP-9 expression. There was an inverse correlation between TIMP-2 and MMP-9 expression, and
tumor invasion. { Tuberculosis and Respiratory Diseases 2002, 52 : 453-462)

Key words : Non-small cell lung cancer, MMP-2, MMP-9, TIMP-1, TIMP-2, Survival time

M OE

L)

FH 2 oA 37t L el &3 20000
o AFE 1998 AFEaL o). dA Hgke) #2)
Al A 71-e ofF ¢hAd] BERA ekgkont
2 TPNAe} niRA 2 9 JAAER FYIA|
TR E84d3), 2 faAe] 8438 ¢ 3AL 2
AR G MEE doA X Hya) e
QA A] e A 4FE dogle oA HHew
A A

£ FENEI A& E FH2e] dolo glo]
WA Z2} 7| A e] s abgo] Fa st o] gL
P ZTL A Ee 71" BA Ha o] 7] o
ol g Aol A7 H1 I AEF9E B
P ET} o] F3HA e o] HHo FPMEL F
DANZANA Bhlske o8 71 a9 B a4}
sz Aoz A dgr

o] Fol Mze 713 &R VA Bdas
(Matrix Metalloproteinase, MMP )= Ej47] gt
oft} W22} olF T T2 AElTy Ao,
FrtEl 2 WE Y e Wl ddlelA elal 4 do)
of g Al yAue MY J)1dE gajsied ¢
Az HAF o Hold Fd 9L I oy
MMP & Agrl7le AdAsidao] 5 FodaE
AN A A= o]E ARk dojAs) o
2 Alxzde] 7ide| FUNE FHe Agfsl=d B
s AlEY Z1d F58% O Bdlas dAx

S

(EoolN Fr o of

(Tissue Inhibitor of Metalloproteinase, TIMP) 7}
of7lel] &gk}t

? v, 3
#Hask, A4, d1Y, dad SolAM wEsHe Ao
2 984 Jx Zhel a¥ddM MR thE MMP
7 AT 29 gid do] 2 g3 Az AL
o, FgA TIMP FHE AolE oA4l5ln £
oke] A4S Sk Ao duX et 2
= 37t ks BaEo| lth.

Hoj = MMP-2, 9, stromelysin-1, 3, MT
{membranous type )1-MMP, TIMP7} #&==
Roz duia glof olo] AAEL A v
oz A v 2XF dAles Ald ¢ ##x)
o] ZZF A MMP-2, 9, TIMP-1, 2¢] @& g A
sgem, MMP-2, 9, TIMP-1, 2 9=} 94
W7, AR mE A&V AAE £43)

.

1. A

199658 20001371+ B s
Az e At A ke F A 5

o] AAes Uokd &2 748E e I
H AL 634, HU vle 57 1 17%leH, 244
23ty ERe WEAT Y 47, A9 204, Al

e

— 454 —



- The relationship between expression of matrix metalloproteinases(MMPs)-2, 9 —

Table 1. Clinical Characteristics of the Patients

Age (mean, range) 63 (35-84)
Sex (male : female) 57 17
Histology

Squamous cell carcinoma 47
Adenocarcinoma 20
Large cell carcinoma 7
TNM stage

1 : 33

1I 24

Fig. 1A. positive reaction to MMP-2 antigen stain
A 17 in bronchioloalveolar carcinoma (Hema-
toxylin counterstain, 200X )

& 7HI¥E H21E TNM dPE(1997d Ag) o=
I w7] 333, 11 87] 249, WA 7] 17490
(Table 1).

2 dgsle] 579 £Ele|l=g 7Hel histoclear &
1

902 paraffing AAF ke, 100%, 95%, 75%, f o ot
50% ethanololl A48 08 AFsA7]a, v)Eolz] Fig. 1B. positive reaction to MMP-9 antigen stain
31 peroxidase % %_a_ ekslr) sl 3% H.0.2 in bronchioloalveolar carcinoma {Hema-

3131 % ' in counterstain, 200X
Aelgt & HHo] gt th& PBS(phosphate buff- toxylin counterstain )
]

er saline) 0.2 A|¥3}aL, v5oly A Age =)
$18}] non-immune goat serum(5%, pH 7.6)2.
2 2087 Aelg ok Matrix Metalloproteinase
(MMP)-2, 99} Tissue Inhibitor of Metallopro-
teinase(TIMP}-1, 2¥ 2} 34| (mouse monoclonal
antibody NEOMARKER and CHEMICON. CO,
US.A.JE 40CollA 9h3A[HTh o]F9] wig-& i

Ax7 getgael 35 Ao gA, biotino] 2
A 23 FAE AgA7)aL, avidino] ZFE per-
oxidase reagent®& WHS-AIZI™ biotin avidino]
28+]0] Matrix Metalloproteinase(MMP )-2, 99} Fig. 1C. positive reaction to TIMP-1 antigen stain

. o . in adenocarcinoma {(Hematoxylin count-
Tissue Inhibitor of Metalloproteinase{(TIMP)-1, 2 erstain, 200X)
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Fig. 1D. positive reaction to TIMP-2 antigen stain
in squamous cell carcinoma (Hematoxy-
lin counterstain, 200X )

Table 2. Survival Time of Patients according to
the Histology and TNM stage

Median survival

{months)

Histology*

Squamous cell carcinoma 23

Adenocarcinoma 34

Large cell carcinoma 19
TNM stage**

I 36

I 24

mA 13

Kaplan-Meier, Log-rank *:p>0.05, ** . p<0.05

o] peroxidase’} F&Eu}, o7jd] 3-amino-9-
ethylcarbazoleo] ¥h§-3led ZAuke-g YJoslA 3
%. Hematoxylin €02 gz gMAI7l & Matrix
Metalloproteinase(MMP )-2, 99} Tissue Inhibitor
of Metalloproteinase(TIMP)-1, 29} &&& #ols}
vt Matrix Metalloproteinase(MMP)-2, 99}
Tissue Inhibitor of Metalloproteinase(TIMP)~1,
29 e 2o WY Hald orprt ol WY
(double blind method) 2.2 5719 Gdd 2% &
Zo|=g FekEnF 200w dloflAM o B=s #F

sfa] o]% 71 oA Ba gao] 2E FHE F
of AAl YAE F MEHNAM Yo Fo] &
Ql¥l MMP ¢} TIMP7} &g $A2e] Bl§o] 1
9% mlEtel A= 24, 10%0149 A= o
TFEsgth(Fig. 1). MMP ¢ TIMP %d Amo
uE AEgr Yy z2weshy &%, TNMH
71, = Hold] W& FELL Kaplan-Meier'y
o7 Falon Z #e] AESS Log-rankE
BAEY I p<0.05¢ W BAE fed & s
At

<

g T
1. He| ZHEE 2R/ A TNM S0l oE $EE

AA 7449%F HY UYL 4ATHE 0 SIS
23704, ke 2082 3409, A EAYL THE
197080190y Zh 2719 A8 AEF] Aole
giglom, TNMH7Id we $3 A&7t 117]
7} 334 3670€, W7y} 248 24709, WAV}
178 137098 24 1] #od Aeolg RAY
(Table 2).

2. viaMiEsiotR Rl x5 Helgy EiF W
TNM #7700 2 MMP-2, 92} TIMP-1, 283
ol e e

% 748% MMP-25 To] 34%(25/744), &
Aol 66%(49/748) L, MMP-9& 26%(19/
749y, 74%(B5/T44), TIMP-1& 36%(27/74
dl), 64% (47/744)), TIMP-2% 43%(32/74¢#),
579%(42/748) gt} TNM ¥ ol ©& MMP-2&
oFdo] IH7) 30%(10/33a), 7] 58%(14
/24), WA ¥7) T1%(12/17)41, MMP-9%

7] 839%(11/338)), 1197 71%(17/24), WA
W7l 71%(12/17) 24 MMP-2, 9= W7] Al
wE} ol shA da o] FrhE A, TIMP-12 137]

— 456 —



— The relationship between expression of matrix metalloproteinases(MMPs)-2, 9 —

Table 3. Expression of MMP-2, 9 & TIMP-1, 2 according to TNM staging

MMP-2* MMP-g** TIMP-1 TIMP-2%**
I(33) 10/33(30%) 11/33(33%) 13/33(39%) 19/33(58%)
1 (24) 14/24(58%) 17/24(71%) 7/24(29%) 10/24(42%)
A (17) 12/17(71%) 12/17(71%) 7/33(21%) 3/17(18%)

* **’ *E% D () OF

Table 4. Expression of MMP-2, 9 & TIMP-1, 2 according to Lymph Node Metastasis

MMP-2* MMP-9** TIMP-1 TIMP-2
NO 13/44(30%) 13/44(30%) 16/44(37%) 21/44(48%)
N1 10/19(53%) 13/19(68%) 6/19(31%) 8/19(42%)
N2 8/11(73%) 8/11(73%) 4/11(36%) 2/11(18%)

* P <0.06

Table 5. Expression of MMP-2, 9 & TIMP-1, 2 according to Histological Cell Type

MMP-2 MMP-$ TIMP-1 TIMP-2
Squa.(47) 12/47(26%) 8/47(17%) 17/47(36%) 19/47(40%)
Adeno{20) 10/20(50%) 8/20(40%) 8/20(40%) 10/20(50%)
Large(7) 3/7(43%) 3/7(43%) 2/7(28%) 3/7(43%)
39%(13/33#), 1w~ 29%(7/24), WA ¥ B2 fe8 wEe] ol glsla, TIMP-1+ HHA)

21%(7/33) 93, TIMP-2& 147 58%(19/33
#), IW7] 42%(10/24) WA 87 18%(3/17)
2 oIl wEt fejsiAl wdel gasidtt
(Table 3). 53] ¥4 dojo] w2 B MMP-
2014 Fde] NO 30% (13/44#)), N1 53%(10/
19), N2 73%(8/11)913, MMP-9= NO 30%(13
/444), N1 68%(13/19), N2 73%(8/11)=
MMP-2, 9% Holo|| ule} f-ol8tA E3o] F7I=R)
, TIMP-1-& NO 37%(16/44#), N1 31%(6/
19) N2 36%(4/11) 3L, TIMP-2%& NO 489% (21
/443)), N1 42%(8/19), N2 18%(2/11) 2 g-2]3t
%@94 ;‘<]-o]L_ MMD} Table 4). T3 %3 Bﬁa}f‘ﬂ-x%
ol 2ol MMP-2& A v el Aol 2
% (12/474)), AL 50%(10/20), A 2L 43
%(3/T) ¥, MMP-9+= AgA A Ed 17%(8/
474), XPe 40%(8/20), A ELS 43%(3/7)

wet 36%(17/47#), Ak 40%(8/20), WA=
he 28%(2/T)91, TIMP-2-& HE Al Z
409%(19/474)), Ak B0%(10/20), thAlEg&
43%(3/7) 2 frofgr wde Ael= ¢lgith. (Table
5).

3. B|2MEHAZZo|A MMP-2, 99} TIMP-1, 2
gelo| Wl g WES

MMP-29] 8 Amo] we F3t s 717he
o] 20709, A Fe] 34/lEE EAR R ol
A gAwo]l B9, MMP-9& 4ol 25714,
SATo] 30MER STl Bou BAHcE
°]gt Aol §ISATH( Table 6) TIMPA19I W o

off W 3 AL Ve o] 34, 4L
ol 19L& BAY #% }It%id9.1%00*é o]
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Table 6. Survival time of the patients according
to expression of MMP-2, 9

MMP-2 MMP-9
+ - + -
Median (Mo) 20* 34 25 30
Expression(%) 34 26

*P<0.0b

Table 7. Survival time of the patients according
) to expression of TIMP-1, 2

TIMP-1 TIM-2
+ - + -

Median (Mo) 34 19 34* 28

Expression(%) 36 43

*P <0.05

Table 8. Survival time of the patients according
to expression of MMP-2/TIMP-2

MMP-2 4 _
TIMP-2
+ 25mo* 38*
- 19 13
*Median  *:P<0.05

TR gsaion, TIMP-2& Yool 34
MY, STo] 2870YR FITol BAHLR Fo
1A BEgo] =Y (Table 7).

4, BlAMZBSEEE oA MMP-2/TIMP-22] 5io]
uE dEs

MMP-2/TIMP-2¢] th3t 98& FIT/ 9+, &
AT/ HIE, I/ 8T, ST/ 88T E
ol MESS vas P/ PITe) G BE
717k 25704, &9/ T 380, AT/ o4
T 19708, 84T/ T 19AYEE AT/ 8T
oA FAH 22 s BE &) E34vh(Table 8).

2]

L
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E 542X Quid SAshe o 2o a4 3
Rz A 2071 olde] Eavh WEA o
ol MMP& Al29] 7|4 A F Ao A o
4e BA7E Znolem ASIE catalytic do-
maing F&8he® chelating <ol ofst w3z
Bal7isol AAE). 3 viE4E (zymogen) 2 &
Bvlgle] FA35 AFL AN 9 Edes 7,
FE9| oAl MEE HATY. MMPE 4714 2
08 uUyoixEd collagene E33l= collage-
nase, proteoglycan® glycoproteing E3|ske
stromelysin, gelatin-g #8531 gelatinase, matri-
lysino2 FEETds,

MMPE AARINNE A 2§, dAl# £2°, &
A D EEE 2e Ay A4 BEde o
g AsEal 28 vEgy Fed s doskn 1y
Qo] Mot Agol Fojsh=F oz deiA et

MMP-23 A4z 7Pg ®ol Adsx F2
AN ZNA LEEW MMP-72 938 32 AT
Weke] A8 AuA ZoA 2 AEIL MMP-9=
Yol N woA SHAT MMP+= ditd oz o] 7
o] we} PHlEe TR U Sk, #8717t
gl wheh GdYo] Kk, FEIU FY F
el 7hd AEAA Fg PAE T MMP-2& ¢33
A Y53 71t HT GAEA 2" MT-
MMPE H&A 9 Fue 7z oA 448
MMP-28 843} A]7)& o] 74 752z ¢HA
ATHHIE,

A9kl MMP-2, 3+ dabde] dojst E3 A
Wl WA AU YR, MMP-1, 79 @3S o
S71 Bale] SYAY dFIAE BauEa 9}
oA E MMP-2, 99 LEZ7H= &S] BF
s BaE glont AR nuE Foke] Wy
Popg AHols} FAF} ¢lg B opet AEEHE H
A7} grkes 2ok Yo giggelds MMP-1
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b Bkt £33 Fong 5% & 8|44 )
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