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Summary. The principal focus of this study was to 
evaluate the hypothesis that increased interstitial fluid 
pressures served to stimulate de novo vesicle formation in 
pulmonary capillary endothelium. Direct measurements of 
interstitial fluid pressures within the alveolar septa pose 
great technical difficulty. The pleural space and subpleural 
capillaries are easily accessible, and thus, provide a more 
feasible model to test this hypothesis. After hydrostatic 
pressure of pleural space fluid was increased by periodic 
saline infusions into the pleural cavity, vesicle numerical 
densities were significantly increased in portions of the 
subpleural capillary endothelium. Those segments of the 
endothelium that directly apposed the interstitium of the 
visceral pleura displayed de novo vesicle formation. The 
endothelial segments located immediately adjacent to the 
alveolar epithelium were not affected by the elevated 
interstitial fluid pressures. In addition to  the increased 
vesiculation, those same segments of the endothelium were 
characterized by increased attenuation of their cytoplasmic 
compartments. These conformational changes in the 
plasmalemma of portions of the subpleural capillary 
endothelium provide support to the tentative hypothesis, 
however, whether the increased numbers of vesicles 
contribute to a potential transendothelial transport system 
or expand a possible static network of membrane 
invaginations remains uncertain. 

Key words: Morphometry - Endothelium - Hydrothorax 
- Plasmalemmal vesicles 

Offprintrequests to: John 2. Shumko, Department of Anatomy, 
UMDNJ-New Jersey Medical School, 100 Bergen Street, 
Newark, New Jersey 07103, USA 

* This work was supported in part by a Grant-in-Aid from the 
American Heart Association and by the UMDNJ-Graduate 
School of Biomedical Sciences Research Fund 

Introduction 

Previous investigations from this laboratory provide 
support for the concept that increased pulmonary capillary 
filtration and subsequent interstitial fluid accumulation in 
the alveolar septa are associated with de novo vesicle 
formation in alveolar capillary endothelium (DeFouw and 
Chinard, 1983). If it is assumed that interstitial fluid 
accumulation equates with increases in interstitial fluid 
pressures (Magno et al., 1980), these tissue pressures may 
serve to initiate the increased endothelial vesiculation, which 
is then interpreted as a secondary result of increased 
capillary filtration rates. That increased endothelial 
vesiculation is not primarily associated with septal edema 
formation is consistent with previous studies from this 
laboratory of edematous lungs at 15' C (Chinard and 
DeFouw, 1981). Although hydrodynamic edema was 
induced at 15' C, endothelial vesiculation was not 
increased, most likely the result of a temperature related 
decrease in membrane lipid fluidity which limited new 
vesicle formation. 

The purpose of the present study was to test the 
hypothesis that increased interstitial fluid pressures served 
to stimulate plasmalemmal vesicle formation in pulmonary 
capillary endothelium. The subpleural pulmonary capillaries 
served as the experimental model. The composition of 
pleural fluid was reported to  be generally similar to that 
of interstitial fluid (Miserocchi and Agostoni, 1971) and 
pleural fluid pressures were regarded to  be comparable to 
interstitial fluid pressures under normal conditions (Kim 
et al., 1979). Thus, interpretations of results from the 
present study are based upon the assumption that increased 
interstitial fluid pressures surrounding the subpleural 
pulmonary capillaries would tend to parallel those observed 
directly in the pleural space. That is, increases in pleural 
fluid pressures after saline infusion into the pleural space, 
are associated with fluid accumulation and attendant 
elevations of fluid pressures in the visceral pleural 
interstitium, which contains the subpleural pulmonary 


















