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Induction of Heterogenous Emphysema by Cigarette Inhalation and Elastase

Tracheal Instillation
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ABSTRACT Objective: To investigate the effects of smog and elastase on the pulmonary functions and histology during the
pathogeny of rabbits' chronic obstructive pulmonary emphysema and to induce the pulmonary model which is similar to the human dis-
ease. Methods: Forty rabbits were divided into four group: smoking, elastase, elastase combined smoking and control groupand treated re-
spectively with smoking only, inject elastase into trachea, elastase combined smoking and inject normal saline respectively. Seven weeks
later, pulmonary-X, artery blood gas analysis and pulmonary histology were detected. Results: Compared with the control group, in both
elastase and combined groups, density of alveolar septum (Ds), number of alveolus (Na) and PaO, decreased, PaCO,, total lung capacity
(TLC) and diameter of alveolus(Da) increased on the contrary (P<0.05), while in both elastase and combined groups, Mean alveolar num-
ber (MAN) decreased and Mean alveolar area (MAA), Meanlinear intercept,Lm (Lm) increased (P<0.05), but no change happened in
smoking group (P>0.05). Conclusions: Rabbits obstructive pulmonary emphysema can be induced by elastase.
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Table 1 The arterial blood gas analysis of each group (Xt s)
Group n Ph PaO,(mmHg) PaCO,(mmHg) Sa0,(%)
A 10 7.42% 0.05 85.18+ 2.08 38.88+ 0.49 98.36% 6.42
B 9 741+ 0.03% 83.81+ 1.11% 39.39+ 0.61°% 95.59+ 5.98%
C 9 7.33% 0.04% 81.21+ 1.54% 47.00%+ 0.574 88.92+ 5454
D 8 7.30+ 0.034 79.63+ 2.10% 47.64%+ 1.014 88.02+ 5.424
Note: % P>0.05,vs group A AP<0.05,vs group A.
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Table 2 The morphology result of the inferior lobe of right lung (x+ s )
Group n MAN MAA(pum?) Lm(pm)
A 10 119.20+ 3.39 1403.12+ 12.18 40.68+ 2.84
B 9 116.78+ 3.49* 1547.57+ 22.99% 4297+ 3.69%
C 9 86.56% 1.812 3215.16% 52.26° 63.80% 3.91%
D 8 84.00+ 2.88> 3321.60+ 51.554 66.24+ 4.70>

Note*P>0.05,vs group A AP<0.05,vs group A MAA Mean alveolar area

MAN Mean alveolar number

Lm Meanlinear intercept,Lm -
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Table 3 The morphology result of the each lobe lung of be smoked and PPE (xt s)

n MAN MAA(pum?) Lm(pm)
(A)
8 84.00 + 2.88 2803.74+ 85.71 66.21% 1.41
Inferior lobe of left lung (A)
(B)
8 113.13 + 6.99% 2127.21% 65.22% 4573+ 2.194
Middle obe of right lung (B)
(C) A A A
8 116.75+ 4.77 2071.41% 64.13 4537+ 1.18
Upper lobe of right lung (C)
(D) A A A
8 117.50+ 4.44 2161.73+ 51.87 4436 £ 0.63
Upper lobe of left lung(D)
) s A A
8 114.38+ 4.07 2122.44+ 55.43 4527+ 2.08

Inferior lobe of left lung (E)

Note: ¢P>0.05,vs group A /AP<0.05,vs group A.
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Fig.2 The lung tissue HEx 100
A HEx 100 Fig.A The normal lung tissue HEx 100
B HEx 100 Fig.B The lung tissue of being smoked HEX 100
CPPE HEx 100 Fig.C The lung tissue of PPE HEx 100
D +PPE HEx 100 Fig.D The lung tissue of being smoked and PPE HEx 100
E PPE HEx 100
Fig.E The inferior lobe of left lung tissue of being smoked and PPE HEx 100
F PPE HEx 100
Fig.F The upper lobe of left lung tissue of being smoked and PPE HEx 100
G PPE HEx 100
Fig.G The upper lobe of right lung tissue of being smoked and PPE HEx 100
H PPE HEx 100
Fig.H The middle lobe of right lung tissue of being smoked and PPE HEx 100
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