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Background : The balances of the proteinases and antiproteinases system have been implicated in the pathogenesis
of various exudative pleural effusions. The aim of this study was to examine the matrix metalloproteinase-1 (MMP-1)
and tissue inhibitor of metalloproteinase-1 (TIMP-1) levels in exudative pleural effusions.

Methods : The study included 33 tuberculous effusions, 17 malignant, and 5 transudates. The pleural levels of MMP-1
and TIMP-1 were determined using a commercially available ELISA assay.

Results : The group of tuberculous effusions showed higher pleural MMP-1 levels than the malignant and transudates.
The pleural TIMP-1 levels of the tuberculous and malignant effusions were higher than the transudates.
Conclusion : Elevated pleural MMP-1 and TIMP-1 levels were found in tuberculous effusions.

(Tuberc Respir Dis 2005: 59: 517-521)
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Figure 1. Pleural flud MMP-1 levels according to the
different  eficlogies. The pleural MMP-1  of  tuberculous
effusion was higher than that of malignancy and tra
sudate. Horizontal line represented the mean.
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Table 1. Clinical characteristics of subjects in the different types of pleural effusions

Tuberculosis Malignancy Transudate P valuex

Subjects 33 17 5

Age (year) 46 + 23 50+ 14 61 + 21 0.065
Male:Female 249 16 32 0.7%9
Pleural WBC (/uL) 2,766 £ 3141 2012 £ 2537 954 + 789 0.3%9
Pleural protein (mg/aL) 4% + 0% 440 £ 1.20 250 + 137 0002
Pleural LDH (UL 14767 £ 8654 15773 £ 12727 3328 + 1341 0.003
ADA" (IUL) 946 * 239 2B1+ 114 207 £ 66 0,000
MMP-1* (ng/mb) 121 + 88 48 * 40 26+ 15 0.000
TIMP-1° (ug/ml) 1109 £ 382 902 + 398 537 + 218 0.010
MMP-1/TIMP-1 ratio (X 10) 968 + 685 842 + 11.98 582 + 477 0214

Data were expressed meantstandard deviation. *Kruskal-wallis test were performed for difference among groups.
" adenosine deaminase, ¥ metrix metalloproteinase-1, Stissue inhibitor of metalloproteinase—1

S~
il
ox.
o
b
e

d F4(n=17, 90.2+39.8 pg/mL) %= F t}
= O (p=0.039), 2843 F5< I Fre 79

z}o]7F 1A tHp=0.132). ¥ MMP-1/TIMP-1H
(X107 A3 F40=23, 963:6805), HIF
(n=17, 842+11.98), F&4 F(n=5, 5.82+4.77)7F
ogh a7k A TH(p=0.214).

rgt
=

2 ATl F4 MMP-1 53t Az ob
Froln FEA Frut ¥Ron, §4 TIMP-1
FAE ARG FROIA P R FRu ¥
Qo). e Eaeh FUNRA AL AT 7Y
o] GFWGOIN FLF ALL Pk MMPEL

3,10,11,1920) 28]3 27| 4 S g A (MMP-14,
151617) 52 et F2H3olA MMP-12 74
A

aela Hel A guEsEo] FrlEE A F
F AWAE 283 249 A B gk
R F e HelsEe 543 YA oAl
S = TIMP9} AglH oz #8<& o2t} TIMP &
92 MMPS} 112 Atsto] dAshs 54o] gl
th A A 71 A g E 2Pk g
449 MMPS} 2] TIMPS] #8el] o8] z-g el

el TIMP-19] 9129l thal o) PelA 9lA o
o MMP7E 718 shahs el B4 s A o
Asha 243 4TS ¢ Ao 7

o4 MMP-1/TIMP-1¢] |7} 2t %4,

23 P FEoIA olvk g A0 ekgrl. of
= ELISA¥R o2 SA48khk= MMP-1°]4 TIMP-1
7} frel g BgPE] e WA

ol

o
st
)
o

i
N
S
Kl
20
~

= ~
oz, Z4zke] SRS SA6ks Wol Z&
g Ao Helrh A3l A AHEE ELISA Hilo®

[e)
Akl s BF =A s, TIMP-1 TIMP-12]
gy 53y BFE S439

ojzle] F AellA MMP-1, TIMP-1¢] Fx& 7}
7l B2 5l FolA Anl sl o)zt

3
Srf. FEourt AE el MMPFA 7 e
hya
-

AL o5 FHAN FRF TL ok AES
ofg Aow Az Teh thE Avels Aay

oA EILISAH o2 3743 MMP-1, MMP-2,
MMP-8, 183 MMP-99] X7} AH-HF FFK
ok =9k, HAslo) A Aalte] lipoarabinomannan-
MMP-9¢] #H]E F2IA17)5L 2 A2 4] MMP-1
I MMP-99] -4 2h3 S 2217051, F4= MMP-
19] FA7F FFolv ol srkE F gl

A ol A et 45 A TNF-q, IL-8 &

519



JH Cho et a.: Pleura MMP-1 and TIMP-1 in exudative effusion

AATH! B Ao A= MMP-1

FE2A A BE 24Egou

2ol 7b 9glek Wb MMP-12 4% S0
L AZo] FAF AMESA F

o2
o,
oy
)
i
=,
é

)
X
o I
o
oX,

rﬂémﬁﬂﬂﬁ%rp_ﬂ
= 3

Hel i
N
-
D)
A

oL, mlo
i3
e
o=
ox O
Q‘L
rlr
PO
[0
fu ©
ox
)
1k o
4»
X0,

§L_',
>
l
o
e
=
k=
rSL'

o
=)
N
el

&5 MMP-13} TIMP- 1
g T Bef =&
2ol A o2 MMPQ} TIMPe]l o
o B

REAR AL A

o\ 4
2
=
o
)
_>|:
Ho
ﬁ,
E
-|~
o

2 o
B &
FolA 714 sEd e 2 AMMP) S 55
WA g Z2 A A (TIMP) = 292 W2 3ke]

TIMP-1(Biotrack™ Amersharm Pharmacia Biotech,
Freiburg, FRAE A3

4 It:

T MMP-12 234 F54(n=33, 12.1+88 ng/
mL)7} & (=17, 4.8+4.0 ng/mL) —rz—.(n 5,
26+1.5 ng/mL) Bt} =k thHp=0.002). &< TIMP-1
e A F(n=23, 110.9+382 ug/mL 7} FEA

F(n=5, 53.7+21.8 pg/mL) Bt} =% 31(p=0.004), <t
T (=17, 90.2439.8 ug/mL) = FE4
=90 H(p=0.039), A3 F oM T F

P°17P A THp=0.132).

—

r?ﬂ i ox 0101« r

rHH

%# MMP-1, TIMP-1= 234 §udo A 4+

520

10.

11.

o3t
2l
Mo
ro

. Antony VB, Godbey SW, Kunkel SL, Hott JW, Hart-

man DL, Burdick MD, et al. Recruitment of infla-
mmatory cells to the pleural space: chemotactic
cytokines, IL.-8 and monocyte chemotactic peptide-1
in human pleural fluids. J Immunol 1993;151:7216-23.

. Philip-Joet F, Alessi MC, Philip-Joet C, Alilaud M,

Barriere JR, Arnaud A, et al. Fibrolytic and infla-
mmatory processes in pleural effusion. Eur Respir J
1995;8:1352-6.

. Hurewitz AN, Zucker S, Mancusco P, Wu CL, Dima-

ssimo B, Lysik RM, et al. Human pleural effusions
are rich in matrix metalloproteases. Chest 1992;102:
1808-14.

. Birkedal-Hansen H, Moore WG, Bodden MK, Windsor

LJ, Birkedal-Hansen B, DeCarlo A, et al. Matrix me-
talloproteinase: a review. Crit Rev Oral Biol Med 1993;
4:197-250.

. Stetler-Stevenson WG. Dynamics of matrix turnover

during pathologic remodeling of the extracellular ma-
trix. Am J Pathol 1996;148:1345-50.

. OConnor CM, Fitzgerald MX. Matrix metalloproteases

and lung disease. Thorax 1994;49:602-9.

. Eickelberg O, Sommerfeld CO, Wyser C, Tamm M,

Reichenberger F, Bardin PG, et al. MMP and TIMP
expression in pleural effusions of different origin. Am
J Respir Crit Care Med 1997;156:1987-92.

. Light RW, MacGregor MI, Luchsinger PC, Ball WC

Jr. Pleural effusion: the diagnostic separation of tran-
sudates and exudates. Ann Intern Med 1972;77:507-13.

. Ocana I, Martinez-Vazquenz JM, Segura RM, Fernandez-

DeSevilla T, Capdevila JA. Adenosine deaminase in
pleural fluid: test for diagnosis of tuberculous pleural
effusion. Chest 1983;84:51-3.

Murphy G, Doherty AJ. The matrix metalloproteinase
and their inhibitors. Am J Respir Cell Mol Biol 1992;
7:120-5.

Segura-Valdez L, Pardo A, Gaxiola M, Uhal BD, Becerril
C, Selman M. Upregulation of gelatinases A and B,
collagenase 1 and 2, and increased parenchymal cell
death in COPD. Chest 2000;117:684-94.



12.

13.

Hoheisel G, Sack U, Hui DS, Huse K, Chan KS, Chan
KK, et al. Occurance of matrix metalloproteinases and
tissue inhibitors of metalloproteinases in tuberculous
pleuritis. Tuberculosis 2001;81:203-9.

Chang JC, Wysocki A, Tchou-Wong KM, Moskowitz N,
Zhang Y, Rom WN. Effect of Mycobacterium tuber-
culosis and its components on macrophages and the
release of matrix metalloproteinases. Thorax 1996;51:
306-11.

Tuberculosis and Respiratory Diseases Vol. 59. No. 5, Nov. 2006

14. Tglesias D, Alegre J, Aleman C, Ruiz E, Soriano T,

15.

Armadans LI, et al. Metalloproteinases and tissue
inhibitors of metalloproteinases in exudative pleural
effusions. Eur Respir J 2005;25:104-9.

Odeh M, Sabo E, Srugo I, Oliven A. Correlation be-
tween polymorphonuclear leukocyte counts and levels
of tumor necrosis factor-a in pleural fluid of patients
with parapneumonic effusion. Lung 2002;180:265-71.

521



