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Changes of Sputum Matrix Metalloproteinases and Tissue Inhibitor
of Matrix Metalloproteinase-1 by Antibiotic Treatment
in Acute Exacerbation of Chronic Bronchitis

Hyoung Kyu Yoon, M.D., Joong Hyun Ahn, M.D., Chi Hong Kim, M.D.,
Soon Seog Kwon, M.D., Young Kyoon Kim, M.D., Kwan Hyung Kim, M.D.,
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Background : Excessive extracellular matrix (ECM) deposition by airway inflammation is presumed to
play an important role in the pathogenesis of worsening airflow obstruction (Ed- acceptable three-word
noun) seen during acute exacerbations of chronic bronchitis. Although many proteases can cleave ECM
molecules, matrix metalloproteinases (MMPs) and their inhibitors are likely to be the physiologically
relevant mediators of ECM degradation.

Objectives : The purpose of this study was to demonstrate that antibiotic treatment can change airway
MMPs and TIMP-1 concentrations/levels by controlling airway inflammation in acute exaéerbation of

chronic bronchitis.

Method @ We studied 40 patients, all of whom had an acute exacerbation of chronic bronchitis. The
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patients were treated with two different antibiotics, moxifloxacin and clarithromycin, in a double-blind
manner for 7 days. Sputum samples were induced and collected before and after antibiotic therapy. We
measured the sputum concentration of MMP-1,-9, TIMP-1, IL-8 and secretory leukocyte proteinase
inhibitor (SLPD) in sputum supernatants by ELISA method.

Results : There was no difference after antibiotic treatment in the sputum concentrations of MMP-1,-9,
TIMP-1, IL-8 and SLPI between the patients treated with moxifloxacin and those treated with
clarithromycin.. But the sputum concentrations of TIMP-1, and SLPI, and the TIMP-1/MMP-1 ratio
were significantly reduced by the antibiotic therapy. There were significant positive correlations between
sputum TIMP-1 levels and IL-8 levels (p<0.01, r=0.751), and between the sputum TIMP-1/MMP-1 ratio
and IL-8 levels (p<0.0l1, r=0.752). The sputum SLPI levels were significantly elevated by antibiotic
treatment and were negatively correlated with sputum TIMP-1 levels (p<001, r=-049) and
TIMP-1/MMP-1 levels (p<0.01, r=-0.456).

Conclusion : The study shows that the worsening of airway inflammation in acute exacerbation of
chronic bronchitis is associated with an imbalance between the concentrations/levels of TIMP-1 and
MMPs. Antibiotic treatment can prevent progression of airway narrowing in acute exacerbation of
chronic bronchitis by modulation of the protease and anti-protease imbalance. (Tuberculosis and

Respiratory Diseases 2002, 53:420-430)

Key Words : Chronic bronchitis, Acute exacerbation, Matrix metalloproteinase, Tissue inhibitor of

matrix metalloproteinase—1, Antibiotics.
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Table 1. The effect of the treatment of antibiotics to chronic bronchitis patients with acute
exacerbation on the concentration of IL-8 MMP-1,-9,TIMP-1, SLPI of induced

sputum.
Before Antibiotic Therapy After Antibiotic Therapy
IL-8 (pg/ml) 90 £ 72 65 = 59
MMP-1 (pg/mi) 06 = 01 07 £ 01
MMP-9 (pg/ml) 56 + 38 56 £ 38
TIMP-1 (pg/ml) 302 *+ 308 243 + 233"
SLPI (pg/ml) 37536 £ 18127 46153 = 10782
TIMP-1/MMP-1 46 T 266 2.1 * 202
TIMP-1/MMP-9 151 = 208 87 + 125
* p<01 *+ p<0.0b
Dulbecco’s phosphate-buffered saline (D-PBS, A 9] FFol 93 HolE vwd wo= chHzk

pH 70, 106 g/1., GIBCOBRL, NY, USA)& &%
o] DTTY #8% FAAIIL 31T w24 &
b wjgsigdet wid ¥ 48 mUdE Az oist
3, AAEE sl (1500 rpm, 108) 98 Azds
o|-8&te] JL-8 SLPI MMP-1, MMP-9, TIMP-1
o] =g FA3Ack

4. Hg Wy IL-8, SLPI, MMP-1, MMP-9,
TIMP-19] &3
=AY 29 el IL-8 SLPI, MMP-1,

MMP-9, TIMP-1¢] ¥%¥& quantitative sandwich
type enzyme-linked immunoassay technique<- ©]
3 ELISA kit (Quantikine : R&D Systems,
Abingdon, Oxon, UK)Z &334t Ay wl
Zxe IL-8<10 pg/ml, SLPI<25 pg/ml, MMP-1
<0021 g/ml, MMP-9<0.15 ng/ml, TIMP-1<
0.08 ng/ml %t}

5. 84 B4,

EA £48 SPSSWIN 100 (statisical package for
social science version 100) T2 1#& o]galch

BAHEAE, 28 A 39 &= A9 U IL-8, SLP],
MMP-1, MMP-9, TIMP-19] ¥3}= paired t test
& o83ty HAANAL = Ag W IL-8 SLP]
MMP-1, MMP-9, TIMP-1¢] 43d#AL Pear-
man®] 4& ATE o83t HASA.

2 o

1. MRSl By 9 SHdEiel EW0 02 7
=g W IL-8, SLPI MMP-1, MMP-9,
TIMP-19] i3}

=

e BT 0" AT (E4=1921). o|F
moxifloxacinol| &3 A& 219, HT ol
6394 foH, clarithromycinit< 19%, Jwuo]
= BH7AA

Aw gAY Fiol w2t FEAYE W IL-8
SLPI MMP-1, MMP-9, TIMP-12} ®#3}7} o]z}
A=A dolr 7] #3te moxiflooxacin# clari -
thromycint9 A& #A¥F9 F=A4E U IL-§
SLPI, MMP-1, MMP-9, TIMP-1¢] ®&=& &3
ek A8 AF 4 o0 FEAT I IL-876
ng/ml vs. 56ng/ml), SLPI(44209ng/ml vs.4729.1
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Fig. 1. Correlation between the concentration of TIMP-1 and IL-8 in chronic bronchitis
patients with acute exacerbation.
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Fig. 2. Correlation between the concentration of TIMP-1/MMP~-1 and IL-8 in chronic bronchitis

patients with acute exacerbation.
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