
Evaluation of the role of natural honey and 
Prostaglandin E2 against Acetyl Salicylic Acid 
Induced lesions on the structure of the fundus 

of stomach of adult male albino rat 

 

Thesis 

Submitted for partial fulfillment of the master 

Degree in basic medical science 

(Histology) 

 

Presented by 

Heba Wahib Guirguis 

(M.B.B.Ch) 

 

Supervised by 

Prof. Dr. Faten Sobhy Kousha 
Prof. Of Histology 

Faculty of Medicine. Ain Shams University 

Prof. Dr. Soheir Kamal Ahmed 
Prof. Of Histology 

Faculty of Medicine. Ain Shams University 

Dr. Suzi Sobhy Atalla 
Assistant Prof. of Histology 

Faculty of Medicine. Ain Shams University 

 

 

Faculty of Medicine 

Ain Shams University 

2007 



 

Abstract 

 -250- 

Abstract 

 

Aspirin is widely used and is known to cause gastric 

ulceration. Natural honey is tried as a curative agent in 

healing of wounds. Prostaglandins of the E &I series provide 

dramatic protection of the gastric mucosa against a large 

number of injurious agents. This work was performed to 

compare the possible role of natural honey and 16, 16 

dimethyl prostaglandin E2 (PGE2) administration against 

changes caused by toxic and therapeutic dose of aspirin on 

the structure of fundus of rat stomach. Forty five male rats 

were used. Group I: control group. Group II was subdivided 

into subgroup IIa: received daily dose of 2.5 g/kg of natural 

honey for one month, and subgroup IIb:  received 40 g/kg 

of PGE2 for one moth. Group III was subdivided into 

subgroup IIIa: received a single dose of 270 mg/rat of 

aspirin and subgroup IIIb: received daily dose of 54mg/rat 

aspirin for one month. Group IV was subdivided into 

subgroup IVa: received a single dose of 2.5 g/kg honey 

followed 30 min later by 270mg/rat aspirin. Subgroup IVb: 

received the same dose of honey followed 30 min later by     

54 mg/rat aspirin for one month. Group V was subdivided 

into subgroup Va: received a single dose of 40 g/kg PGE2 

followed 30 min later by 270mg/rat aspirin, and subgroup 

Vb: received the same dose of prostaglandin followed 30 

min later by 54mg/kg aspirin for one month. At the end of 

the experiment, animals were sacrificed and stomach was 
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prepared for histological examination, semithin and ultrathin 

sectioning. Acute aspirin intake caused superficial fundic 

ulcerations. Mononuclear cellular infiltrations, particularly 

esinophils was observed more basally. Large vacuolated 

Parietal cells, degranulation of enteroendocrine cells, 

increased Alcian blue binding capacity with their shift 

toward the base of the gland were also observed. In Chronic 

aspirin intake a more aggravated pattern was seen. PGE2 

provided a nearly complete protection against aspirin induced 

lesion, natural honey also efficiently provided a good 

protection as compared to prostaglandin. So honey intake is 

recommended for patients who have to take any of the 

NSAIDs, owing to its availability and low price together with 

its good protective role. 

 

Keywords : Aspirin – NSAIDs – 16,16 dm PGE2 – 
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Discussion 
 

 

 The present study was carried out to evaluate the 

protective effects of natural honey and 16, 16 dimethyl 

prostaglandin E2 on Acetyl - Salicylic Acid - induced gastric 

mucosal damage. 

 The fundus of stomach of animals of both control 

subgroups IIa and IIb nearly had the same histological 

picture as that of control rats group I. So it was seen that both 

honey and prostaglandin had no effect on the structure of the 

fundus. 

 The results of this study revealed that administration of 

a toxic dose of aspirin once (subgroup IIIa) induced focal 

damage of the fundic mucosa. This was observed as 

exfoliation of mucosal cells into the lumen, desquamation, 

erosions and heamorrhages. Whereas, the administration of 

aspirin in the maximum therapeutic dose for thirty days 

(subgroup IIIb) revealed the same results but in more 

aggrevated form. These findings were in accordance with 

those of Rowe, et al., (1987) who observed massive necrosis, 

epithelial sloughing, superficial ulcers and extensive 

heamorrhagic infarction after a single dose of ASA 

administration in rat gastric mucosa. 

In the present study, heavy cellular infiltration was 

observed in the ulcer beds of the fundic lamina propria in 

both toxic and therapeutic doses of aspirin treated rats. 

Similar findings were demonstrated by Meyer, McGinley 



 

Discussion 

 -231- 

and Posalaky, (1986). They explained the presence of 

mononuclear cellular infiltration as that aspirin affected the 

intercellular junctions integrity and inhibited the production 

of the protective mucous layer. In doing so, the mucosa 

became exposed to the effect of acid and proteolytic enzymes 

with subsequent bacterial invasion of the mucosa. These 

bacteria were chemotactic for neutrophils, lymphocytes and 

macrophages. Moreover, Shiotani, Yamaoka, El Zimaity, 

Saeed, Qureshi and Graham, (2002) added that 

polymorphonuclear leucocyte infiltration might be due to 

Helicobacter pylori infection which was related to NSAIDs 

ulcers. 

The present observation showed congestion and 

dilatation of the blood vessels of the lamina propria and the 

submucosa of the fundus after ASA administration. 

(subgroups IIIa and IIIb) This was in accordance with Toner 

and Watt, (1989) who mentioned that in case of gastric 

ulceration, the nearby blood vessels appeared dilated and 

congested. 

It was suggested that the observed changes in the 

gastric mucosa were due to non specific gastritis caused by 

ASA administration. Similarly, Toner el al., (1989) 

mentioned that infiltration of the lamina propria with 

inflammatory cells was a common observation in cases of 

gastritis and gastric ulceration. Moreover, Caselli, et al., 

(1995) reported that chronic non specific gastritis with 

superficial lymphocyte and plasma cell infiltration of the 



 

Discussion 

 -232- 

lamina propria developed with thirty days administration of 

ASA. 

The morphometric study revealed a significant 

decrease in the thickness of the gastric mucosa after thirty 

days of aspirin administration (subgroup IIIb) as compared to 

the control group. This was in agreement with Caselli, 

Ruina, LaCorte, Trevisani, Sartori, Dentale, Gaudenzi, 

Trotta and Alvisi, (1996) who proved that chronic non 

specific gastritis with thinning out of the gastric mucosa was 

present in 38% of the NSAIDs treated patients. 

The present results revealed that after a single dose of 

aspirin administration the parietal cells appeared vacuolated 

with pyknotic nuclei, they were deprived from their 

mitochondrial content with dilatation of intracellular 

canaliculi. The same results were more pronounced after 

thirty days of aspirin administration. The morphometric 

results revealed a significant reduction in parietal cell count 

following thirty days of aspirin administration as compared 

to the control group. This was in accordance with Rainsford 

and Brune, (1978), who observed ultrastructurally that 

aspirin administration to rats caused obvious damage in 

parietal cells as cytoplasmic vacuolation, mitochondrial 

degeneration and dilation of intracellular canaliculi. 

Ramisford, (1986) reported that the vacuolation of parietal 

cells could be explained by the disruption and dilatation of 

their intracellular canaliculi together with increased number 

of microvesicles within their cytoplasm. 
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It was seen that these observed changes and reduction in 

parietal cell count following ASA administration might 

reflect on their function with subsequent disturbances in Hcl 

formation and gastric juice secretion.   

 The present results showed that the chief cells had 

pyknotic nuclei, were detached from their basement 

membrane, degranulated and acquired faint stainability with 

Toluidine blue stain after ASA administration. Similarly, 

Hingson et al., (1971) found in semithin section that the 

chief cells appeared degranulated with marked changes in 

nuclear morphology. Meanwhile, Shea, et al., (1990) stated 

that degeneration of parietal and chief cells following aspirin 

administration  was time and dose dependent. 

Moreover, Caselli, et al., (1996) noticed mucosal cell 

damage with  mitochondrial derrangement after aspirin 

administration. 

Mitotic figures could be observed in few animals of 

the aspirin treated rats. It was seen that proliferation of the 

mucosal cells might represent part of its defense mechanism 

to restore and restitute the injured cells. 

In the contrary, Wallace, (2000) concluded that NSAIDs 

induced stomach ulcers and bleeding by impairing the 

restitution process and inactivating several growth factors 

that were important in the mucosal defense and repair.   

In the present study, after administration of a single 

toxic dose of aspirin (subgroup IIIa), slight affection of the 

enteroendocrine cells occurred in the form of degranulation 
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while after thirty days of administration of aspirin, few 

enteroendocrine cells appeared ruptured with leakage of their 

granules. This was in accordance with Tzaneva and 

Julianov, (2004) who noticed than enteroendocrine cells 

were directly involved in the development of chronic gastritis 

accompanying the Helicobacter pylori infection. Gartener 

and Hiatt, (2001) stated that the enteroendocrine cells 

secreted hornome like substances (5 hydroxytriptamine, 

seretonin) that travelled for short distances to act on target 

cells or entered the circulation to act an distant target cells 

with subsequent local disturbance of the alimentary tract or 

disturbance to other target organs. 

The present findings reported that after single dose of 

aspirin administration (subgroup IIIa), there was mild 

depletion of the PAS stained granules together with a 

relatively thin mucous coat over the surface. On the other 

hand, after thirty days of aspirin intake (group IIIb), total 

depletion of PAS stained surface mucous coat was obvious. 

Increase in Alcian blue stained cells at the bases of the glands 

was also noticed in rats of group IIIb. Similarly, Kutakh, 

(1964) noticed the presence of acid and sulfate containing 

polysaccharides in the composition of the secretory granules 

of the chief cells of dogs following administration of aspirin 

for two weeks. Warren, (1971) and Jorgensen, (1974) 

reported that therapeutic doses of aspirin resulted in marked 

reduction of both acidic and neutral polysaccharides of the 

gastric mucosa. 
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Whereas, Dougbag and Berg, (1981) concluded that the 

chief cells could store mucosubstances during fasting in the 

camel, a way to increase the cytoprotective potential of 

gastric mucosa. 

Wallace and whittle, (1986) observed a significant increase 

in Alcian blue binding capacity in rat stomach after topical 

application of a mucolytic substance. 

The increase in Alcian blue stained cells observed in this 

work after ASA administration might represent proliferated 

stem cells towards differentiation into mucous secreting cells 

in order to contribute in the gastric defense mechanism 

against aspirin. These AB stained cells might exert some 

protective effect via excessive secretion of mucous that 

would cover the mucosal surface, serving as a barrier. Same 

explanation was mentioned by Menguy and Masters, (1965) 

who stated that gastric mucous formed a barrier between the 

underlying epithelial cells and the proteolytic enzymes 

present in the digestive juices and hence protecting the 

mucosa from ulceration. 

This was in accordance with Yamazaki, Kohli, Fujiki, 

Imamura and Fukuda, (1992) who suggested that acidic 

mucins played an important role in protecting the mucosal 

cells against Hcl and that the alternating layers of neutral and 

acidic mucins in the surface coat were the safeguard against 

Hcl and digestive enzymes in the gastric lumen. Moreover, 

Lichtenberger, (1995) related the topical irritant properties 

of NSAIDs to their ability to decrease the hydrophobicity of 

the mucus gel layer in the stomach, which had been 
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suggested to be a primary barrier to damage induced by acid. 

In the present study, administration of a single toxic 

dose of aspirin (subgroup IIIa) didn’t significantly alter the 

collagen content of the lamina propria while significant 

increase in collagen fiber deposition and thickening of the 

muscularis mucosa were seen in the lamina propria after 

thirty days of aspirin administration (subgroup IIIb). These 

results were also confirmed by the morphometric study 

which revealed a significant increase in collagen fiber 

content of the submucosa and lamina propria after thirty days 

of aspirin administration (subgroup IIIb). This was in 

agreement with Bockus, (1974) who observed an increase of 

the collagen fiber content in the lamina propria of rats treated 

with aspirin for six weeks. 

The observed increase in the thickness of muscularis mucosa as 

well as in collagen content after ASA administration might be a 

secondary response to irritation caused by back diffusion of the 

acidic juice. Kumar, Cortan and Robbins, (2003) explained 

the increased collagen deposition at site of inflammation as that 

many growth factors were elaborated by inflammatory 

mononuclear cells which were attracted to the site of injury. 

Among these growth factors was Basic Fiberoblastic Growth 

Factor (BFGF)  which induced fibroblast proliferation and 

collagen deposition at site of inflammation. 

Many attempts were carried out by several authors to 

understand the mechanisms through which NSAIDs exerted 

their effects on  gastric mucosa. Some authors attributed 

these effects to suppression of endogenous prostaglandin 


