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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 1g/ml) compared to the control group (2.80+1.05 g/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<0.05), 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) apd neutrophils (r=0.449, p=0.059).

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

reflect the disease activity. { Tuberculosis and Respiratory Diseases 2001, 51 : 303-314)

Key words : Idiopathic Pulmonary Fibrosis, Matrix Metalloproteinase, Tissue Inhibitor of Matrix Metal-

loproteinase, BAL, Prognosis.
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Table 1. Demographic Features of the Subjects
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1. thakze| 53

IPF 24} 4173 (% 59.82+1.734], & : =23 :

18 &9 : 59 vFH=5:16: 19)»]- AT 16
Dg(oqﬂﬂ 636128, F:9=13:3 A -'101 ;o]
EA=7:4:5), tFF 7H(d5 37.5112.504,
drio=6:1 ¥FI 5%)E WEez M
(Table 1). IPF&A}¢] #7]%5(FVC: 67.6+3.5,
DLco : 55.94+2.6)& 1e] #H7)5(FVC: 935
+2.7 DLeo : 90.1+£4.3)°l H|3lY F231A A3
o AT+ (p<0.05).

2. 7|AX|HEMXY S| MERE

A A EF(x10%/ml)E IPFT(3.40 £0.20) 7} ¢t
AT(2.92+0.39) oA thEF(0.91£0.15)9) H]3}
o =4H(p<0.05). HE N 2FEE IPFEAT
(24.74£1.88)3% PFT(19.16+£2.26)94 T
(7.36 £1.04)°0l H]3}] EUL(p<0.05) 1 H]&&
& AEE5e Frtd] ofste] @A FAHU.

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*
Direo 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%) 7.364£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
P <0.05 compared to IPF

THP-1 Control

Patients

-— MMP-9
- MMP-2

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

opathic pulmonary fibrosis and contrel.
* THP-1 : positive control

A 7b QS (6.10 £0.71( X 10°/ml) vs.
©9.124:3.42(x 10%/ml) vs. 9.36 +3.74( X 10°/ml))
HlEE Aot glaloyt sFer g &2 IPF
Bkt Pzl o Hste] fejahl w2
Hp<0.05) (Table 2).
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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-$ 0.002 +0.004 0.31£0.058* 0.22+0.078*
TIMP-1 (ug/ml) 2.80+1.05 36.34 +8.62* 20.83 +8.53*%
AMCM
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), 94 IPF8x27} dzols gjzznn
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A =& %3 HATH Table 3).
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=0.100) 2= ARTAE Holx] F}rH(p>0.05).
MMP-9& 5214 (r=0.407, p=0.000) ¢} A5}

F(r=0.574, p=0.005) k= 23 ARPAE 2
Aot AAMES(r=0.146, p>0.05) k= o
A7} gigich. TIMP-1& A4 Al¥<(r=0.338, p
=0.038) ¢} o3 AHBAL UYL EFFF(r=
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Table 4. Correlation of Matrix Metalloproteinase and TIMP-1 Level with Cell Pattern in BAL

Fhud.
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 Exteni 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)

Jyears-NR 52.1%(25/48) 33.3%1(2/6) 13.3%(2/15)
Hemoptysis control period(months)

Mean +SD 32+4 27+ 14 204

Median 31 22 15

Range 0-59 0-66 0-45

NR : nonrecurrence rate SD : standard deviation
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