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= Abstract =
Matrix Metalloproteinase in Idiopathic Pulmonary Fibrosis

Joohun Park, M.D., Tae Sun Shim, M.D., Chae-Man Lim, M.D.,
Younsuck Koh, M.D., Sang Do Lee, M.D., Woo Sung Kim, M.D.,
Won Dong Kim, M.D., Dong-Soon Kim, M.D.

Department of Internal Medicine, Asan Medical Center,
University of Ulsan, College of Medicine, Seoul, Korea

Background : Matrix metalloproteinase(MMP)-2 and MMP-9 have been known to play an important role in
cell migration and the tissue remodeling process by type IV collagen lysis, a major component of the basement
membrane. Intra-alveolar fibrosis, secondary to an injury to the basement membrane of the alveolar epithelial
lining, is a major process in the pathogenesis of idiopathic pulmonary fibrosis(IPF). Therefore, MMP-2 and
MMP-9 was hypothesized to play an important role in IPF pathogenesis. As a result, their level may reflect the
activity or prognosis.

Method : Forty one progressive IPF patients(age 59.82 £1.73 years, M : F=23 : 18), 16 patients with stable
IPF for more than one year without therapy(age : 63.6+2.8 years, M:F=13:3), and 7 normal controls
were enrolled in this study. The MMP-2 and MMP-9 levels in the BAL fluid and alveolar macrophage condi-
tioned media( AM-CM) were measured by zymography and the TIMP-1 level was measured by ELISA.
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Results : 1) The MMP-2 level in BALF was highest in the progressive IPF group (1.36 +0.28) followed by
the stable group (0.46 +0.13) and the controls (0.08 +0.09). which was statistically significant. The MMP-9
level of the IPF (0.31+0.058) and the stable group (0.22+0.078) were higher than that of the control group
(0.002 £0.004). In the AM-CM, only MMP-9 was detected, which was significantly higher in IPF group (0.80
£0.10) than in the control group (0.23+0.081) The TIMP-1 level was also higher in both the IPF (36.34 + 8.
62 pg/ml) and stable group (20.83:8.53 ug/ml) compared to the control group (2.80+1.05 rg/ml) (p<0.
05). 3) There was a correlation between the MMP-2 level in the BALF with the total cell number(r=0.298)
and neutrophils(r=0.357) (p<C0.05), and the MMP-9 level with the number of neutrophils (r=0.407) and
lymphocytes (r=0.574) (p<{0.05). The TIMP-1 level correlated with the total number of cell ( r=0.338, p<0.

05) and neutrophils (r=0.449, p=0.059).

Conclusion : Both MMP and TIMP appear to play an important role in IPF pathogenesis, and their level may

reflect the disease activity. ( Tuberculosis and Respiratory Diseases 2001, 51 303-314)
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Table 1. Demographic Features of the Subjects

HelHEe SHERtHA S AN ST, 4aud s
Pearson Spearman #Pfol o]sle] 25}t Pyt
2 00504 A% BAA foe ARt

g
1. chidel 83
IPF &2} 4179 (He 59.82+1.734], & 1§ =23 :
18 98¢ :8&A=5:16: 19)4 KT 16

H(A% 63.6+28, F:d=13:3 o =L I
FA=7:4:5), FF 715 (Y 375+ 12.504],

Hiod=611, wFd 5Y)e ddem g
(Table 1). IPF&xzl39) #7)%5(FVC : 67.6 +3.5,
DLco : 55.9+2.6)& <ol #7]%(FVC : 93,5

+2.7 DLco : 90.1 £ 4.3) ¢ H]3}o]
o A7} (p<0.05).

FelaHl A 3ts]
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A(2.92+0.39) oA HEF(0.91+0.15)¢ H]3}
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e NEEY Fbel 9 st WA 2A 5 )

Control IPF Stable IPF
No. of patients 7 41 16
Age(year) 37.5+12.50 59.82+1.73 63.6+2.8
Sex (M. F) 6:1 23:18 13:3
smoking(S : E : N) 0:2:5 5:16:19 7:4:5
FVC 67.6+3.5 93.5+2.7*
Dico 55.9+2.6 90.1 +4.3*

S : Smoker E : Exsmoker N : Nonsmoker
*P <0.05 compared to control
**P<0.05 compared to IPF
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Table 2. Bronchoalveolar Lavage Findings

Control IPF Stable IPF
Total Cell ( x10°%/ml) 0.91+£0.15 3.40+0.20* 2.92+0.39*
AM % 82.14+3.31 70.95+2.47* 70.63+4.72
AM No. (x10%) 7.36 +1.04 24.74+1.88* 19.16 +2.26*
PMN % 0.72+£0.29 6.29 +1.00* 2.79 £0.55**
PMN No. ( x10%) 0.052 +0.038 2.15+0.35* 0.63+0.11*
Lymphocyte % 17.43+3.22 20.59+2.34 25.63+£4.93
Lymphocyte No. ( x 10%) 9.36 +£3.74 6.10+0.71 9.12+3.42
Eos % 0+0 2.83+0.66* 1.50+0.42*

*P <0.05 compared to control
4P <0.05 compared to IPF

THP-1 Control

Patients

Fig. 1. Matrix metalloprotein(MMP) zymographic findings of BAL fluid of the patients with idi-

opathic pulmonary fibrosis and control.

* THP-1 : positive control

A 7t gt (6.10+£0.71(x10%/ml) vs.
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Table 3. Matrix Metalloproteinase and TIMP-1 Level

Control IPF Stable IPF

BAL Fluid

MMP-2 0.08+£0.09 1.36 +0.28* 0.46 £0.13*¢

MMP-9 0.002 +0.004 0.31 +£0.058* 0.22+0.078*

TIMP-1 (g/ml) 2.80+1.05 36.34 +8.62* 20.83 +8.53*
AM CM

MMP-9 0.23+0.081 0.80+0.10* 0.60+0.20
AM : alveolar macrophage, CM . conditioned medium
*P <0.05 compared to control
“P<0.05 compared to IPF

THP-1 Control Patients

— MMP-9
— MMP-2

Fig. 2. Matrix metalloprotein(MMP) zymographic findings of alveolar macrophage condi-
tioned medium of the patients with idiopathic pulmonary fibrosis and control.

*THP-1 : positive control

(Fig. 2), @A IPF&bxtats} obd ow e ESuackel
Solahl Be wo] BuEgT, PRk Sabr
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Table 4. Correlation of Matrix Metalloproteinase and TIMP-1 Level with Cell Pattern in BAL

Fluid.
MMP-2 MMP-9 TIMP-1
r p-value r p-value r p-value
Total cell ( x10° ml) 0.298 0.026 N.S. 0.338 0.038
AM % -0.643 0.000 -0.551 0.000 -0.630 0.000
AM No. (x10°%) N.S. N.S. N.S.
PMN % 0.867 0.000 0.536 0.000 0.536 0.000
PMN No. ( x10°) 0.357 0.008 0.407 0.000 0.449 0.059
Lymphocyte (%) 0.296 0.039 N.S. N.S.
Lymphocyte No. ( x 10%) N.S. 0.574 0.005 N.S.
AM : alveolar macrophage, PMN : neutrophil
Table 5. Recurrence Rates by the Extent of Bleeding
One lobe Two lobes~one lung Both lungs

Recurrence rate 47.9%(23/48) 66.7%(4/6) 83.3%(10/12)
Short-term & long-term results

1 month-NR 72.9%(35/48) 66.7%(4/6) 66.7%(8/12)

1 year-NR 58.3%(28/48) 33.3%(2/6) 41.7%(5/12)

3years-NR 52.1% (25/48) 33.3%(2/6) 13.3%(2/15)
Hemoptysis control period(months)

Mean +SD 32+4 27+14 20+4

Median 31 22 15

Range 0-59 0-66 0-45

o wls} felsidl we A& BEIUES W o ¥k Alxe 7]

NR : nonrecurrence rate SD : standard deviation
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ECM, §3] V¥ wdd& 2siske a9 MMPg}
T Z2gAId TIMPE IPF9] #<ld SlojA Fgad
odge sh= Aog AlgEHI, MMPy:e IPF/
UIP #¥e] 84% 9 IPFe] 9% & wkdshs AR
7t 8 7P & AlAkskd o

2 o

el P

594 AdfeEe Helddes drzrt gad
HA Afotl 2 ol medde] 2k o sl R
sk dgo = wede] Y&Lcytokine R JFEZ
Absl o mdAgge] St ¥ opet mdde
2HErY] Fart 28 F Aok IPFY E e
54 A7z v 2 A2 dRs @de 71A
2 B2 AT AR E T AEd Y E WA

4 Fajol 7|Hos A2 JlHete] Fa AR
ol A43 wPAL FE3d= Matrix metallopro-
teinase(MMP)-2¢} MMP-90] IPF¢] w744
Z8% 988 ¥ ZAor FAHT vk F3 Ho)
A& B3] s s deollMe ol a4 Bk
F& Aol ddElng B d7e EUA dA4-585
Al Ade] XEmAd uwE  J)ERHIAHHY
(BALF)YJ] MMP 5= 9 BALFU M®E¥elo]
AAE A&l IPFoA MMPe] 98 2 o $20x}
B2Me] 7FsA & T8kt Al

E A

NEFEod Aad 419 (d% 59.82+1.73
Al, d:o=23:18)e IPF8A53, IPFITS
kot 1id o)t X &sk] gk o] =X
ke kAT 16 (63.6+2.84], 3 :4=13:3)
g F4 2w 73& ez BALYH AMuj<k
iz A MMP-292} MMP-9%%& zymography
9} densitometryo] <% FHFEME AP,
TIMP-1 3%+ 4¢84 ELISA kit 33t}
a 1}

1) BALW & A ¥ (x10%ml) & IPF3a#
(3.40+0.20), <t¥(2.92+0.39), HZ=T(0.91+
0.15)7F f2l3 2ol HAT AMSFE(X10°/ml)
o FFF F(x10°/ml) = IPF#AF(24.74 &
1.88, 2.15+0.35)7} <Hg(19.16+2.26, 0.63+
0.11)9|A R (7.36 £1.04, 0.052+0.038)°f 4}
& frelaid Eheh(p<0.05). EAFFH]E% IPF
U2} (2.83+£0.66%) 7  FFT(1.50+0.42% )l
A tHZF(0£0%)°0 ®dled [l =8kouk(p
<0.05), Hahtet v &S 2jo) 7} fIdch

2) Zymographyoll 9J§t 3913 FTE A [PF#
A2 34/41(82.9%), T 9/15(60%), Zt
7} band & #g3ld 2T 0/6(0%) 3} 2lo)E H
act.

3) BALFYW MMP-2+= IPF$R+(1.36 £0.28)
P (0.46 £ 0.13)9)) vl3ld, E HATE E
0.

KX
F(0.08+0.09)0) BHl5ld {Q&A =ct. MMP-
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9.2 IPF 3=} (0.31 +0.058) 3 oFA 7 (0.22 +
0.078)9llA  thEF(0.002+0.004) Bt}  =9prh
TIMP-1% IPF 32} (36.34 £ 8.62g/ml) ¥} <4
7(20.83 £8.53 g/ mD) ol A T 27 (2.80£1.05 g/
ml)ol] vt} F-olaphl Edth(p<0.05)

4) AMmjoflof A= MMP-9uto] #aE|9] o,
A A IPFZo A1 (0.80 £ 0.10) W Z2FR}(0.23 +
0.081) =it}

5) BALFY MMP-2& A A¥5(r=0.298)
o} TP (r=0.357) 2} fo3 JAPAE nHo
H(p<0.05), AMZ(r=0.096) 1} Qa7 (r=
0.100) o= Ja2A 7} ¢l9ls, MMP-9-& &35
(r=0.407) % U375 (r=0.574)2} 893 43
A& B} TIMP-1& AH A245(r=0.338, p
<0.05) ¥ 3FFF(r=0.449, p=0.059)} A7
Aol AEE Bor).
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