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Recent findings have led to radical changes in the treatment of wound healing [1]. Numerous 
factors that play a role in the specific form of tissue regeneration that constitutes wound healing 
of cutaneous and oral tissues have been studied [2]. Little is known, however, about the cellular 
effects of the trauma that by definition is part of a wound-causing injury. Regulation of secretory  
responses by fibroblasts is a fundamental process in normal wound healing. The expression of 
the secretory form of the regulatory subunit of type II protein kinase A (cARP), has been shown 
to be influenced by physiologic and environmental factors such as inflammation, drug treatment, 
or gravitational force [3,4].  
 
The basic aim was to determine if the expression of a protein, such as cARP, which in it’s 
secretory form appears to be associated with signal processing of environmental or hormonal 
stimuli, would be influenced by a simulated injury in connective tissue cells. The present study 
was designed to determine if cARP expression is influenced by injury to fibroblasts grown in 
vitro.  
 
A cell culture of fibroblasts from healthy gingival tissue was employed as the in vitro system. 
The cells were grown to confluence and then the monolayer was bisected twice at right angles 
with a sterile scalpel to simulate wounding. At different time points after the disruption, the cells 
were fixed and studied using histochemical and cytochemical methods employing an antibody to 
cARP. Nonspecific reactivity was tested by omitting the primary antibody. Cell morphology was 
determined using standard transmission electron microcopy (TEM). Cell surface characteristics 
were determined using scanning electron microscopy (SEM).  
 
The results showed that the fibroblasts in culture grew rapidly and had normal morphology as 
viewed with TEM (Fig. 1). Numerous microvilli were present, and actively dividing cells were 
observed. Their topographic appearance as viewed by SEM was that of active, apparently motile 
cells with extensive projections and multiple surface features. Immunocytochemistry results 
showed a rapid and extensive response in the expression of cARP after monolayer disruption 
(Fig. 2). A large, but relatively transient, increase of label was apparent 30 min after injury. 
Immediately after disruption the nuclei were heavily labeled. Cytoplasmic label also was 
increased, as was extracellular label, while none was seen in the controls. The cARP labeling had 
returned to basic levels by two hours post-treatment. At 24 hours all visible surface disruption 
had disappeared and the cultures had reformed a monolayer.  
 
These results showed that the expression of cARP in connective tissue cells is definitely altered 
as a consequence of mechanical injury. Typically fibroblast nuclei contain little measurable 
cARP. The large increase immediately after disruption indicates that hormonal responses and 
cell signaling are immediate cellular responses after injury.  
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Figure 1. Electron micrographs of fibroblasts in culture: panel A, formation of a monolayer 24 h 
after wounding procedure; panel B, a mitotic cell seen after monolayer disruption. Bars = 5 µm. 
 

 
 
Figure 2. Light microscopic images of silver enhanced immunogold labeling of fibroblasts in cell 
culture: panel A, immediately after monolayer disruption, panel B 30 min and panel C 24h after 
injury. Bar = 25 µm. 

1387Microsc Microanal 9(Suppl 2), 2003

https://doi.org/10.1017/S143192760344693X Published online by Cambridge University Press

https://doi.org/10.1017/S143192760344693X

