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Figure 2. Bar diagrams representing average maximum 
scores obtained under the different experimental condi­
tions. Results are expressed as mean ± standard error. 
Empty bars represent values obtained in animals subject­
ed only to gastric aggressions. Dashed bars represent 
the values obtained in similar groups of animals that 
received a pre-treatment with zinc acexamate (100 
mg/kg). Asterisk denote statistical significant differences 
as revealed by the Mann-Withney test: * p < 0.05 . 

Results 

Morphology of gastric lesions after different 
experimental conditions 

In the SEM, the gastric mucosa of control animals 
appeared smoothly undulated. Frequently the presence 
of a continuous layer of mucus prevented the detailed 
observation of the luminal mucosa. Cells of the gastric 
mucosa! surface were easily distinguishable in areas not 
covered by mucus. Figure lA shows the normal appear­
ance of the undamaged gastric mucosa! surface in a con­
trol animal revealing the convex surface epithelial cell 
convolutions surrounding the openings of gastric glands 
and the presence of mucus. Results of the semi-quantita­
tive analysis of the gastric damage observed after the 
different experimental models are summarized in Figure 
2. The severity of the lesions varied with the different 
damaging agents. Absolute ethanol caused the severest 
lesions followed by aspirin and 70 % ethanol. 

Destruction of the mucus layer and damage of 
surface epithelial cells was commonly observed in ani­
mals receiving ASA. The cellular damage was evi­
denced by cell membrane destruction that was often seen 
even in animals with no apparent macroscopical injury 
(Figures 1B and l C). Occasionally, this cellular damage 
was the only sign of gastric lesion in aspirin-treated ani­
mals. However, more severe lesions such as sloughing 
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Figure 3 (facing page, at left) . At low magnification 
(A), the presence of large areas denuded of gastric mu­
cosa (lower left) alternating with undamaged areas (up­
per right) was a common finding after administration of 
absolute ethanol. A more detailed observation of these 
apparently undamaged areas (B) reveals that sealing cells 
have lost their normal appearance progressing to dough­
nut-like shapes that eventually slough off allowing the 
visualization of the basal lamina. Treatment of animals 
with 70 % ethanol resulted in severe lesions of the gastric 
mucosa (C), but epithelial cell membrane disruption sim­
ilar to that observed after aspirin was commonly 
observed. Bar = 30 µm (in A) ; 20 µm (in B, C). 

Figure 4 (facing page, at right). Appearance of the 
gastric mucosa in animals pretreated with zinc acexamate 
(ZAC). Oral administration of ZAC to control animals 
(A) resulted in an increased presence of mucus covering 
the mucosa! surface. Surface epithelial cells appear well 
preserved in those areas where the mucus layer was dis­
continued (insert) . 

Pretreatment of animals with ZAC prevented the 
detrimental actions of the different gastric damaging 
conditions : (B) An increased presence of mucus with a 
fibrillar disposition was observed in those animals that 
were exposed to aspirin (100 mg/kg) after ZAC . At low 
magnification the mucosa! surface beneath this mucus 
layer appeared well preserved. Extensive disruption of 
the superficial mucosa! layer observed in animals only 
exposed to aspirin was prevented. Studies at higher 
magnification showed cellular damage on isolated cells. 
Surface epithelial cells seem more affected than those 
located deeper in the neck of mucous glands (insert). 

In animals subjected to absolute ethanol (C), the 
most severe erosions were prevented. A thin layer of 
adhering mucus capping surface epithelial and neck 
mucous cells was evident (arrow) . Bar = 20 µm. 

off the more superficial cells from the secretory channels 
were observed in the same stomachs (Figure lD) . At 
this stage, cells still present in the secretory channels 
remained apparently attached to the basal lamina and did 
not show major alterations of their membranes. At a 
more advanced stage of the same phenomenon, shedding 
of cells from the secretory channels leaving the basal 
lamina largely denuded was more frequent (Figures lE 
and lF). 

Extensive exfoliation of surface epithelial cells 
and exposure of the basal lamina were frequently 
observed in the stomachs from rats receiving absolute 
ethanol. Disruption and cavitation of surface epithelial 
cells seen after aspirin were extremely unusual after 
absolute ethanol. Deep erosions developing after admin­
istration of this concentrated necrotizing agent affected 
wide portions of the gastric mucosa and extravasated 
blood cells were often present. At low magnification 
(Figure 3A), gastric erosions were found adjacent to 
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