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Histopathological characteristics of pulmonary emphysema  
in experimental model
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Historically pulmonary emphysema was described in 
1834 by Laennec on the basis of observations made 
on the cut surface of postmortem human lungs being 

the lesion attributed to the atrophy of lung tissue from 
pulmonary hyperinflation.(1) Hence, emphysema was 
redefined as a “abnormal and permanent dilation of 

Figure 1. Photomicrographs of lung parenchyma (hematoxylin-eosin) x 100 increased. (A) Naïve lung and (B) 
emphysematous lung showing hyperdistension of alveolar ducts associated with the rupture of alveolar septa 
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Figure 2. Photomicrographs of lung parenchyma (Verhoeff), x 400 increased. Lung naïve showing integrity of 
elastic component of alveolar wall, opposing to areas revealed throughout septa associated with thickening of 
elastic fibres in alveolar wall and decreasing of proportion of elastic fibres in emphysematous lung (B) 
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distal air spaces of terminal bronchiole”.(2) In addition, 
evidences of destruction of alveolar wall and fibrosis 
must not be ignored in this disease pathogenesis.(3) 

These anatomopathological changes result in loss 
of respiratory surface and blood irrigation, decrease of 
elastic recognition and pulmonary hyperexpansion, and 
it could also affect part of acinus or its structure.(4)

Pulmonary emphysema is caused by enzymatic 
imbalance between proteases and anti-proteases that 
results in destruction of the alveolar wall due to proteolytic 
enzymes action, which affects the extracellular matrix 
(ECM)(5) and its component integrity especially the elastic 
fibres.(6) 

Experimental model of pulmonary emphysema 
is based on nebulization or instillation of proteolytic 
enzyme, such as panain (Carica papaya),(7) porcine 
pancreatic elastase,(4) and human neutrophil elastase.(8)  
This proteolytic process, associated with uniform 
destruction of ECM of pulmonary acinus, ends up in 
morphohistological and physiological changes in lungs 
that resemble those changes find in emphysema in 
humans.(9,10)

Dilatation of distal air spaces of terminal bronchiole 
(Figure 1) and reduction of area occupied by elastic 
fibres (Figure 2) evidenced histologically the pulmonary 

emphysema in experimental models that use porcine 
pancreatic elastase.

REFERENcES
1. Laennec RTH. A treatise on diseases of the chest and on mediate auscultation. 

4th ed. Forbes J, translator. London: Longman; 1834.

2. Terminology, definitions and classifications of chronic pulmonary emphysema 
and related conditions: a report of the conclusions of a Ciba Guest Symposium. 
Thorax. 1959;14(4):286-99.

3. The definition of emphysema. Report of a National Heart, Lung, and 
Blood Institute, Division of Lung Diseases workshop. Am Rev Respir Dis. 
1985;132(1):182-5.

4. Snider GL. Experimental studies on emphysema and chronic bronchial injury. 
Eur J Respir Dis Suppl. 1986;146:17-35.

5. Hogg JC, Senior RM. Chronic obstructive pulmonary disease – part 2: 
pathology and biochemistry of emphysema. Thorax. 2002;57(9):830-4.

6. Strawbridge HTG. Chronic pulmonary emphysema (an experimental study): I. 
Historical review. Am J Pathol. 1960;37:161-74.

7. Gross P, Bajak MA, Tolker E, Kaschak M. Enzymatically produced pulmonary 
emphysema: a preliminary report. J Occup Med. 1964;6:481-3

8. Senior RM, Tegner H, Kulm C, Ohlsson K, Starcher BC, Pierce JA. The 
induction of pulmonary emphysema induced with human leukocyte elastase. 
Am Rev Respir Dis. 1977;116(3):469-77.

9. Hogg JC, Senior RM. Chronic obstructive pulmonary disease – part 2: 
pathology and biochemistry of emphysema. Thorax. 2002;57(9):830-4.

10. Mahadeva R, Shapiro SD. Chronic obstrutive pulmonary disease 3: Experimental 
animal models of pulmonary emphysema. Thorax. 2002;57(10):908-14.


