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The Increased Expression of Gelatinolytic Proteases Due to
Cigarette Smoking Exposure in the Lung of Guinea Pig
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Young Whan Kim, M.D., Sung Koo Han, M.D., and Young-Soo Shim, M.D.
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and Lung Institute, Medical Research Center, Seoul National University, Seoul, Korea.

Background : Chronic obstructive pulmonary disease(COPD) is one of the major contributors to morbidity
and mortality among the adult population. Cigarette smoking(CS) is undoubtedly the single most important
factor in the pathogenesis of COPD. However, its mechanism is unclear. The current hypothesis regarding the
pathogenesis of COPD postulates that an imbalance between proteases and antiproteases leads to the destruc-
tive changes in the lung parenchyma. This study had two aims. First, to evaluate the effect of CS exposure on
histologic changes of the lung parenchyme, and second, to evaluate the effect of CS exposure on the expression
of the gelatinolytic enzymes in BAL fluid cells in guinea pigs.

Methods : Two groups of five guinea pigs were exposed to the whole smoke of 20 commercial cigarettes per
day, 5 hours/day, 5 days/week, for 6weeks, and 12 weeks, respectively, using a smoking apparatus. Five age-

matched guinea pigs exposed to room air were used as controls. Five or more sections were microscopically ex-
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amined( X 400) and the number of cellular infiltration of the alveolar wall was measured in order to evaluate
the effect of CS exposure on the histologic changes of lung parenchyme. The statistical significance was ana-

lyzed by a linear regression method. To evaluate the expression of the gelatinolytic enzymes in intraalveolar

cells, BAL fluid was obtained and the intraalveolar cells were separated by centrifugation (500 g for 10 min at
47C). Two sets of culture plates were loaded with 1x10° intraalveolar cells. One plate, contained 0.1mM
EDTA, a inhibitor of matrix metalloproteases(MMPs), and the other plate had no EDTA. Both plates were in-
cubated for 48 hours at 37°C. After incubation, gelatinolytic protease expression in the supernatants was ana-

lyzed by gelatin zymography.

Results : At the end of CS exposure, the level of blood carboxy Hb had increased significantly/( 4.1g/dl in con-
trol group, 24g/dl immediately after CS exposure, 18g/dl 30 min after CS exposure, 15g/dl 1 hour after CS ex-
posure). Alveolar inflammatory cells were identified in the CS exposed guinea pigs. The number of alveolar cel-
lular cells observed in a microscopic field (400X ) was 121.4+7.2, 158.0+20.2, 196.8 £32.8, in the control, the
6 weeks, and the 12 weeks group, respectively. The increased extent of inflammatory cellular infiltration of the

lung parenchema showed a statistically significant linear relationship with the duration of CS exposure(p=0.,

001, r*=0.675). Several types of gelatinolytic enzymes in the intraalveolar cells of CS exposed guinea pigs were

expressed, of which some were inhibited by EDTA. However, the gelatinolytic enzymes were not expressed in

the control groups.

Conclusion : CS exposure increases inflammatory cellular infiltration of the alveolar wall and the expression of

gelatinolytic proteases in guinea pigs. EDTA inhibits some of the gelatinolytic proteases. These findings suggest

a possibility that CS exposure may increase MMP expression in the lungs of guinea pigs. (Tuberculosis and

Respiratory Diseases 2001, 50 426-436)

. . . - . .
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Fig. 1. Smoking apparatus.
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Table 1. BAL cell profile (mean+SD)

Total Cells, ( X 10°) Macrophages(%) Neutrophils(%)  Lymphocyte(%)
Control 3.2+1.1 64.2+13.1 7.1+£2.7 27.9+7.3
6 week-CS 6.7+2.8 68.7+19.5 12.4£5.3 17.5+10.6
12 week-CS 7.4+3.1 62.1 £16.7 10.8+£5.8 254+9.2
p-value {0.05 NS NS NS
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Fig. 2. (a) Control, (b) 6 week-CS exposed Lung, and (c) 12 week-CS exposed Lung : they
show the increased cellular infiltration of alveolar walls according to CS exposure dura-
tion.
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Fig. 3. The graph shows linear relationship be-
tween the cellularity of Alveolar Walls
and the CS exposure duration.
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Fig. 4. Gelatin zymography shows the several lytic bands(white color) in CS exposed guinea

pigs, some of which are inhibited by EDTA.
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