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ABSTRACT 
 
The present study was conducted to study the protective effects of zinc suiphate (ZnS), 
nicotinic acid (NA) and Nigella sativa on the alcohol induced gastric lesion in male 
albino rats. The study was carried out on (48) adult male albino rats weighing 200-
250 gms. The rats were divided into two equal groups, then. Each group was 
subdivided into four equal subgroups. Group (A): The normal rats which are 
subdivided into: subgroup (l): control group subgroup (2): the rats were 
intraperitoneally injected by zinc sulphate subgroup (3) the rats were 
intraperitoneally injected by nicotinic acid and subgroup (4) the rats were orally 
administrated Nigella Sativa oil daily for two weeks. Group (B) The rats were 
subdivided into: subgroup (l): rats were administrated ethanol 40% orally for two 
weeks, subgroup; (2): the rats were administrated ethanol 40% orally and 
intraperitoneally injected by zinc sulphate, subgroup (3) the rats were administrated 
ethanol 40% oral!y and intraperitoneally injected by nicotinic acid and subgroup (4) 
the rats were administrated by ethanol 40% orally with Nigella Sativa oil orally daily 
for two weeks. After the last dose of each group, the animals were left for one hour 
then anaesthetized by ether. The gastric secretion was collected in the acute rat 
fistula. The abdomen was incised and both the stomach and the duodenum were 
exposed. The gastric secretion was collected for the analysis and sections were taken 
for histological examination. The results showed significant increase of gastric mucin 
content, and glutathione and significant decrease in the volume of the gastric 
secretion, peptic activity, free acidity and gastric histamine content in ethanol 
induced gastric lesion with either zinc sulphate, nicotinic acid and Nigella Sativa oil. 
histopathological picture showed improvement of hemorrhage, edema and increase in 
the mucus layer thickness and regeneration of the gastric mucosal erosion. It is 
recommended to increase the administration of zinc sulphate, nicolinic acid and 
Nigella Sativa to patients with gastric ulcer. 
 

INTRODUCTION 
 

The gastric mucosa is exposed to 
a specially highly acidic and 
proteolytic juice. It would be auto 
digested without the strong protective 

barrier of the mucosa. Peptic ulcer is 
an excoriated area of the gastric 
mucosa due to auto digestion by the 
gastric juice. The main cause of peptic 
ulcer is an imbalance between gastric 
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acidity and the protective mucosal 
barrier[1]. 

Alcoholism is an illness caused 
by consumption of alcohol beverages 
at a level that interferes with physical 
or mental health, social, familial and 
occupational responsibility. People 
with alcohol dependence have to 
increase markedly amounts of alcohol 
to achieve the desired effect or 
intoxication[2]. Alcoholism affects 
from 15 to 20 million American and 
affects three to four times as many 
family members, coworkers and 
friends. It is involved in half of all 
fatal automobile accidents and is 
responsible for more than 100,000 
deaths annually, representing about 
5% of all deaths in the United States. 
Fetal alcohol syndrome is the third 
leading cause of birth defects with 
accompanying mental retardation[3]. 
Acute and chronic alcoholism carry 
the potential damage to many organs 
of the body including the heart, brain, 
liver, kidney, digestive system and 
reproductive system (erectile 
dysfunction and cessation of 
menstruation). When alcohol was 
given, its level in the body increased 
and produced the toxic effects[3]. 

Zinc is essential in normal 
growth, reproduction and has a 
beneficial effect on the process of 
tissue repair and wound healing. Zinc 
is a constituent of the antioxidant 
super oxide dismutase. It is also 
needed for proper maintenance of 
vitamin E level in the blood and aids 
in the absorption of vitamin A151. It 
exerts a protective effect and possibly 
preventing cellular damage caused by 
oxidative stress[6]. Zinc 
metalloenzymes includes 200 related 
enzymes for which zinc is needed, 

that participates in the metabolism of 
lipids, carbohydrates, synthesis of 
proteins and nucleic acids. Zinc has a 
metabolic role under various 
physiological and pathological 
conditions171. Both zinc and copper 
are cofactors in the metalloenzymes 
Cu+2, Zn+2 super oxide dismutase and 
zinc competes with Cu+2 for the 
binding sites[8] 

Nicotinic acid is also known as 
niacin, a term is used to avoid 
confusion between it and the alkaloid 
nicotine. NAD and NADP, the 
physiological active forms of nicotinic 
acid, serve a vital role in metabolism 
as coenzymes for wide variety of 
proteins that catalyze oxidation-
reduction reactions essential for tissue 
respiration. Nicotinic acid is 
sometimes used in the treatment of 
hyperlipoproteinemia. The process of 
atherogenesis or thrombosis may be 
influenced by the substantial reduction 
of circulating fibrinogen levels 
produced by niacin and the level of 
tissue plasminogen activator seems to 
increase' 1. Black seed (Nigella Sativa) 
is a member of Runuculaceae family. 
It is one of the native plants that are 
widely distributed in Egypt. Nigella 
Sativa and its constituents have been 
widely used in folk medicine and 
experimental animal studies1'01. In 
Arabian folk medicine, it is used for 
treatment and prevention of many 
diseases like bronchial asthma, 
rheumatism and hypertension. Also, 
Nigella Sativa was used to elevate the 
immunity[11] Nigella Sativa seeds and 
its constituents have antioxidant 
action (capable of scavenging oxygen 
derived free radicals), digestive 
stimulant and an immune modulating 
effect. Also Nigella sativa has cyto-
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proteclive effect on tissue exposed to 
cyto-toxic agents[11,12] 

The present work was done to 
study the protective effects of zinc 
sulphate, nicotinic acid and Nigella 
Sativa oil as cytoprotective agents 
against local irritant effect and 
oxidative gastric mucosal damage 
induced by alcohol in male albino 
rats. 

 
MATERIALS & METHODS 

 
The present study was carried 

out on (48) adult male albino rats 
weighting 200-250 gms, kept for two 
weeks under optimal environmental 
conditions for accommodation. Rats 
were fed on a diet consisting of wheat 
and bread soaked in milk. The 
animals had free access to water. The 
rats were divided into two equal 
groups: 
Croup (A): which divided into 4 
equal subgroups each containing 6 
rats; 
 Subgroup (l): The animals were 

administrated intraperitoneally l ml 
saline daily for two weeks and 
served as control group. 

 Subgroup (2): The animals were 
administrated intraperitoneally by 
zinc sulphatc (Octozinc-October 
Pharma Company, Egypt) in a dose 
of40mg/kgm[13] for two weeks. 

 Subgroup (3): The animals were 
administrated intraperitonealy  
nicotinic acid(Sigma Chemical 
Company) in a dose of 
50mg/kg[14]for two weeks, 

 Subgroup (4): The animals 
received oral Nigella Sativa 
oil(Pharco- Pharmaceutical 
Alexandria-Egypt) in a dose of 0.88 
ml/kg[12] daily for two weeks. 

Group (B): Which is divided into 
four equal subgroups each 
containing 6 rats: 
 Group (5): The animals were 

administrated 3ml of 40% ethanol 
(ethyl alcohol) orally daily for two 
weeks[12] (by oro-gastric tube). 

 Group(6): The animals were 
administrated zinc sulphate 
intraperitonealy a dose of 40mg/kg 
twenty minutes before giving 
ethanol 40% in a dose of 3ml 
administrated for two weeks. 

 Group (7): The animals were 
administrated nicotinic acid 
intraperitonealy in a dose of 
50mg/kg twenty minutes before 
giving ethanol 40% 3ml for two 
weeks. 

 Group (8): The animals were 
administrated oral Nigella Saliva oil 
in a dose of 0.88 ml/kg twenty 
minutes before giving ethanol 40% 
3ml for two weeks.  

The animals were kept fasting 18 
hours before any daily dose (except 
for water) to avoid mixing of food 
with the gastric secretion. After the 
last dose of each group, the animals 
were left for one hour then 
anaesthetized by ether. The gastric 
secretion was collected in the acute rat 
fistula[15]  briefly the abdomen was 
incised and both the stomach and the 
duodenum were exposed. An acute 
fistula (inside diameter=3mm) was 
made with polythene tube  inserted 
into the stomach through a small 
incision made in the duodenum and 
held in place by a ligature around the 
pylorus. The esophagus was clamped 
to prevent reflux and loss of gastric 
secretion, the gastric secretion was 
collected every hour for four 
consecutive hours after administration 
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of the last dose to get enough amounts 
of secretion for the analysis. The 
following parameters were 
determined: 
1- Volume of gastric secretion and 

gastric free acidity according to the 
method of Varet[16] 

2- Determination of mucin content of 
gastric juice according to the 
method of Richard[17] 

3- Determination of peptic activity 
according to the method of (Sanyal 
et al)[18] 

4- Estimation of gastric mucosal 
histamine by fluorometric method 
(Lorenz et al)[19]. 

5- Estimation of gastric glutathione 
content by the method of Owens 
and Belcher [20] 

6- Histological procedures: The gastric 
tissue samples were preserved in 
10% buffered formalin and 
processed for paraffin block 
preparation- These sections were 
examined for histological changes. 

Statistical Analysis 
Group A results were compared 

by the control included ethanol 
subgroup. Group B were compared by 
ethanol one. Student's "T" test was 
used for the evaluation of statistical 
significance. Differences was 
considered significant at P<0.05 level. 
All values were expressed as mean ± 
SD. 
 

RESULTS 
 
The results of the present work are 
demonstrated in table (1) and (2) 
1-Effects of administration of 

intraperitoneal zinc sulphate to 
normal male albino rats showed 
significant decrease of the volume 
of the gastric secretion, histamine 

content and free acidity(P<0.05). 
There was a significant increase of 
gastric mucin and glutathione 
content (P<0.05), but non 
significant decrease of peptic 
activity (P>0.05) in relation to 
control group (table 1). 

2- Effects of administration of 
intraperitoneal nicotinic acid to 
normal male albino rats showed 
significant decrease of the volume 
of the gastric secretion, histamine 
content and free acidity (P<0.05). 
There was a significant increase of 
gastric mucin and glutathione 
content(P<0.05), but non 
significant decrease of peptic 
activity(P>0.05) in relation to 
control group (table 1). 

3-Effects of administration of oral 
Nigella Sativa oil to normal male 
albino rats showed significant 
decrease of the volume of the 
gastric secretion, histamine 
content and free acidity(P<0.05). 
There was a significant increase of 
gastric mucin and glutathione 
content (P<0.05), but non 
significant decrease of peptic 
activity (P>0.05) in relation to 
control group, (table 1) 

4- Effect of oral administration of 
ethanol to normal male albino rats 
showed significant increase of the 
volume of gastric secretion, peptic 
activity, histamine content and free 
acidity (P<0.05). There was a 
significant decrease of gastric 
mucin and glutathione content 
compared to the control group 
(P<0.05), (tables 1, 2). 

5- Effect of oral administration of 
ethanol 40% and intraperitoneal 
zinc sulphate to male albino rats 
showed significant increase of 
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gastric mucin content and 
glutathione (P<0.05). There was 
significant decrease in the volume 
of the gastric secretion, peptic 
activity, free acidity and gastric 
histamine content (l''<0.05)  
compared to the ethanol group, 
table (2). 

6- Effect of oral adiminstration of 
ethanol 40% and intraperitoneal 
nicotinic acid to narmal male 
albino rats showed significant 
increase of gastric mucin content 
and glutathione (P<0.05). There 
was significant decrease in the 
volume of the gastric secretion, 
free acidity, peptic activity and 
gastric histamine content(P<0.05) 
compared to ethanol group, table 
(2). 

7- Effect of oral administration of 
ethanol 40% and oral Nigella 
Sativa oil to normal male albino 
rats, showed significant increase of 
gastric mucin content and 
glutathione (P < 0.05). There was 
significant decrease in the volume 
of the gastric secretion, free 
acidity, peptic activity and gastric 
histamine content (P<0-05) 
compared to the ethanol group, 
table (2),There were also 
significant increase of gastric 
mucin and glutathione content of 
rats treated by ethanol and Nigella 
Sativa oil compared to zinc 
sulphate and nicotinic acid 
group(P<0,05). 

Histopathological examination: 
1-Control stomach: Fig. (1). 
The Gastric mucosa of normal rats 
showed numerous gastric pits and 
normal arrangement of gastric glands. 

Examination of sections of gastric 
mucosa of the rats administrated 
ethanol with Hx& E showed shedding 
of all layers of gastric mucosa, severe 
distortion of gastric glands with 
inflammatory cells infiltration (mainly 
neutrophils), Also edema and severe 
submucosal vasodilatation were 
noticed. There is also decrease in the 
mucus content of the gastric epithelial 
cells as compared with section of 
normal control group. Fig. (2,3). 
2-Effect of intraperitoneal 
adminstration of zinc sulphate and 
oral ethanol. 

Examination of gastric sections 
stained with Hx&E showed 
improvement in the gastric mucosa in 
the form of healing of the gastric 
mucosa and gastric glands .reduction 
of neutrophlic infiltration and sub 
mucosal edema as compared with 
ethanol group. Fig. (4). 
3-Effect of intraperitoneal 
administration of nicotinic acid and 
oral ethanol. 

Examination of gastric section 
stained with Hx&E showed decrease 
and improvement of hemorrhage and 
edema and an increase in the mucus 
layer thickness and regeneration of the 
gastric mucosal erosion, Fig. (5). 
4-Effect of oral administration of 
Nigella Sativa oil and oral ethanol 

Examination of gastric section 
stained with Hx&E showed increase 
in the gastric glands and return of the 
gastric glands to near the control 
pattern. There are little evidences of 
hemorrhage, edema and erosion, Fig. 
(6).
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Table (1): Effects of zinc sulphate, nicotinic acid and Nigella Sativa oil on the 
gastric volume (ml/hour), mucin content (mg hexose %), peptic activity (uEq/L), 
histamine content mg/gm tissue), Glutathione (mg/gm tissue) and free acidity 
(mEq/L), in normal male albino rats. 

Parameter Volume 
ml/hour 
(mean 
6±SD) 

Mucin 
content 
mg hexose 
% (mean 
6±SD) 

Peptic 
activity 
uEq/L 
(mean 
6±SD) 

Histamine 
content 
mg/gm 
tissue (mean 
6±SD) 

Glutathione 
content 
mg/gm 
tissue (mean 
6±SD) 

Free 
acidity 
mEq/L 
(mean 
±SE) 

Control 
group 

1.54±0.13 51.95±1.65 80±1.44 32.8±1.87 0.68±0.01 21.8±0.66 

Zinc 
Sulphate  
t 

1.37±0.05 
 
3.2* 

61.01±2.75 
 
1.12* 

79.71 
 
1.53 

26.96±1.81 
 
5.5* 

0.81±0.11 
 
1.11* 

16.4±0.75 
 
3.5* 

Nicotinic 
acid   
t 

1.33±0.08 
 
3.3* 

60.05±2.75 
 
1.42* 

78.1±1.31 
 
1.13 

25.73±1 
 
7* 

0.78±0.23 
 
1.25* 

17.2±0.96 
 
3.4* 

Nigella 
Sativa  
t 

1.34±0.04 
 
3.1* 

60.15±3.47 
 
1.21* 

80±0.31 
 
1.51 

24.43±1.47 
 
6.6* 

0.79±0.81 
 
1.35* 

15.8±1 
 
3* 

* = Denotes statistical significance (P<0.05). 
 
 
Table (2): Effects of zinc sulphate, nicotinic acid and Nigella Sativa oil on the 
gastric volume (ml/hour), mucin content (mg hexose %), peptic activity (uEq/L), 
histamine content mg/gm tissue), Glutathione (mg/gm tissue) and free acidity 
(mEq/L), in Ethanol induced gastric lesion in male albino rats. 

Parameter Volume 
ml/hour 
(mean 
6±SD) 

Mucin 
content mg 
hexose % 
(mean 
6±SD) 

Peptic 
activity 
uEq/l 
(mean 
6±SD) 

Histamine 
content 
mg/gm 
tissue(mean 
6±SD) 

Glutathione 
content 
mg/gm 
tissue (mean 
6±SD) 

Free 
acidity 
mEq/L 
(mean 
±SE) 

Ethanol 
t 

2.76±0.11 
20* 

34.36±1 
13.5* 

92.28±0.68 
3.2* 

38±0.40 
4.7* 

0.42±0.03 
36* 

35.48±0.97 
9* 

Ethanol±zinc 
sulphate  
t 

1.95±0.08 
 
16* 

41.83±0.65 
 
42.6* 

80.2±0.33 
 
4.9* 

30.35±0.65 
 
18.8* 

0.51±0.13 
 
36* 

24.88±0.87 
 
10* 

Ethanol± 
Nicotinic acid  
t 

1.89±0.04 
 
21.7* 

42.88±0.60 
 
43.6* 

79.83±0.48 
 
5.5* 

29.63±0.70 
 
19.9* 

0.52±0.09 
 
40* 

23.98±0.50 
 
12.7* 

Ethanol+Nigell 
a Sativa  
t 

1.99±0.15 
 
11* 

49.5±0.66 
 
45* 

79.05±0.45 
 
7.5* 

28.35±0.76 
 
22.5* 

0.59±0.1 
 
43* 

22.86±0.61 
 
13.8* 

* = Denotes statistical significance (P<0.05). 
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Fig. (1):  Section of gastric mucosa of normal control rat showing numerus gastric 
pits and normal arrangement of gastric glunds [Hx & E X 200]. 
 

 

 
 
 
 
 
 
 
Fig. (2): Section of gastric mucosa of 
a rat administrated by alcho;l 
showing mucosal necrosis, 
unapparent gastric pits, patchy 
cellular infiltration and congested 
blood vessels [Hx & EX 200].

 

 
Fig. (3): Section of gastric mucosal of a rat treated by alcohol showing congested 
and dilated blood vessels [Hx & E X 400]. 
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Fig. (4): Section of gastric mucosa of a rat treated by alcohol and zinc sulphate 
showing improvement of general architecture and no; evidence of congestion or 
edema [Hx & E X 100]. 
 

 
Fig. (5): Section of gastric mucosa of a rat treated by nicotinic acid and alcohol 
showing normal gastric pits and gastric glands and moderate increase of mucin 
lining the neck and base of the glands [Hx & E X 400]. 
 
 

 
Fig. (6): Section of gastric mucosa of a rat treated by Nigella sativa oil and alcohol 
showing increased amount of mucin lining the glands normal gastric pits and little 
evidence of hemorrhage or edema [Hx & E X 200]. 
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DISCUSSION 
 

Alcohol is the most abused drug 
in the United States and other 
countries. Alcohol carries the 
potential damage many organs of the 
body, including the heart, brain, liver 
digestive and the reproductive 
systems. Essential information about 
alcoholism had come from studies 
with animal showing sensitivities and 
responses to alcohol similar to those 
of humans, so animal models were 
selected in this work. Albino rats were 
selected because they have many of 
the same biological and behavioral 
reactions to alcohol as human[21] The 
present study revealed increased 
mortality rate between rats  
administered alcohol alone but the 
rate decreased in rats which received 
simultaneously alcohol and zinc  
sulphate, nicotinic acid or Nigella 
Sativa oil at the same time. This was 
in agreement with Gamal, II. Al 
Sokkary[15] who reported that, rats 
receiving alcohol for one month lost 
weight because alcohol stimulated 
leptin secretion. Leptin discovered in 
1994, is the hormone that regulates 
appetite, Increased mortality rate is 
most probably due to malnutrition, 
liver disease and multi-organ affection 
resulting from alcoholism. The 
deficiency of prostaglandins(PGs) is 
widely accepted as a major factor in 
the pathogenesis of gastro-intestinal 
lesions, since small amount of 
exogenous (PGs) prevents the 
induction and further development of 
gastric ulceration[22] 

The results of the present study 
apparently showed the ulcerative 
effects of ethanol.  The histopathology 

of the gastric mucosa showed also that 
ethanol induced congestion, 
hemorrhage, edema, erosion and 
necrosis. These results may be due to 
ethanol-induced depletion of gastric 
levels of proteins, nucleic acids and 
by the increased formation of free 
radicals that caused tissue damage by 
stimulating lipid peroxidation and 
membrane damage by' cross linkage 
of proteins, nucleic acids and lipids[23] 

The results of the present work 
showed that, intraperitoneal 
administration of zinc sulphate, 
nicotinic acid or oral Nigella Sativa 
oil with oral ethanol resulted in an 
increase, in the gastric glutathione 
content which was reduced after oral 
ethanol alone. The mechanism of 
action of zinc sulphate may be due to 
stimulation of prostaglandin 
synthesis[24]. Moreover the ulcerative 
effect of ethanol causes neutrophil 
infiltration which may be involved in 
gastric ulceration through production 
of oxygen free radicals. Zinc sulphate 
decreases the neutrophilic infiltration 
which may be attributed to the anti-
inflammatory and anti- oxidative 
properties of zinc[25]. In addition zinc 
sulphate reduces the superoxide 
radicals and inhibits lipid peroxidation 
in vitro and vivo[26]. Also zinc 
compounds prevent gastric ulceration 
in different experimental models such 
as pyloric occlusion, reserpine- 
induced ulcer, necrotizing agents- 
induced ulcer, platelet activating 
factor-induced ulcer and cold restraint 
induced ulcer[27]. 

The mechanism of action of 
nicotinic acid on the gastric mucosal 
protection is due to stimulation of 
prostaglandin E2[28]. Nicotinic acid 
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stimulate the cytooxygenase pathway 
of arachidonic acid metabolism 
measured as prostaglandin E2

[29]. Also 
it causes increase in the release of 
prostaglandin like substances from 
isolated perfused heart[28]. In addition 
prostaglandin posses potent antiulcer 
properties independent of their known 
inhibitory effect on the acid 
secretion1221. Also the stimulation of 
mucus secretion by nicotinic acid may 
be due to prostaglandin dependent 
mechanism . Moreover prostaglandin 
F2 shown to be cytoprotective through 
stimulation of the secretion of soluble 
gel mucin glycoprotein in rats[29]. 

Nigella Sativa oil caused 
significant increase in glutathione 
which is responsible for the 
antioxidative and cytoprotective 
effects [11]. The results also showed 
significant reduction of gastric 
histamine content. This was explained 
by Chrkravarty [30] who proved that 
Nigella Sativa and one of its 
constituents (polythymoquinone) in 
relatively low concentration, Sativa 
oil induced inhibition of histamine 
release due to reduction of glutathione 
which may be due to inhibition of 
adenylate cyclase and stimulation of 
phosphodiesrase activity. 

The protective effect of Nigella 
Sativa can be explained by glutathione 
induced increase in prostaglandin 
synthesis through prostaglandin 
synthase which is capable of 
synthesizing prostaglandin E2 after 
depletion of glutathione from the 
stomach1221. In addition Nigella Sativa 
oil caused increase in gastric mucin 
which was proved by histological 
examination and has antiulcer 
effect[12]. 
 

Conclusion 
It is concluded that zinc sulphate, 

nicotinic acid and Nigella Sativa oil 
protect the gastric mucosa from the 
ulcerative effect of alcohol. So 
patients with peptic ulcer can 
administrate these substances. 
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دراسة عن التأثير الواقى لسلفات الزنك ، حمض النيكوتينك وزيت الحبة 
  السوداء على المعدة المصابة بسبب تناول الكحول فى ذكور الفئران البيضاء

  
  كلية الطب –قسم الفسيولوجيا  -محمودعبد الحميد الغريب

  كلية الصيدلة-قسم العقاقير -صرىثناء أحمد الم
  جامعة طنطا

  
يهــدف هــذا البحــث إلــى دراســة التــأثير الــواقى لكــل مــن ســلفات الزنــك ، حمــض النيكوتينــك      

وزيـــت الحبـــة الســـوداء علـــى وظـــائف المعـــدة المصـــابة بســـبب تنـــاول الكحـــول فـــى ذكـــور الفئـــران 
جم قسـمت إلـى  ٢٥٠- ٢٠٠نها بين فاراً تتراوح أوزا ٤٨البيضاء وقد أجريت هذه الدراسة على 

مجموعتين متساويتان ثم قسمت إلى أربعة مجموعات فرعية كل واحـدة تشـتمل علـى سـتة فئـران 
  )أ(مجموعة 
حقنـت الفئـران بسـلفات الزنـك : الثانيـةحقنت الفئران بمحلول ملح فـى الغشـاء البريتـونى : الأولى

، الرابعـــة ك فـــى الغشـــاء البريتـــونى حققـــت بحمـــض النيكوتينـــ :،الثالثـــة فـــى الغشـــاء البريتـــونى
  .أعطيت زيت حبة البركة بالفم لمدة أسبوعين::

  )ب(مجموعة 
  قسمت هذه المجموعة أيضاً إلى أربة مجموعات متساوية 

  بالفم لمدة أسبوعين% ٤٠أعطيت الكحول : الأولى
بـــالفم مـــع ســـلفات الزنـــك بـــالحقن فـــى الغشـــاء البرتتـــونى لمـــدة % ٤٠أعطيـــت الكحـــول : الثانيـــة
  .أسبوعين
بــــالفم مــــع حمــــض النيكوتينيــــك فــــى الغشــــاء البريتــــونى لمــــدة % ٤٠أعطيــــت الكحــــول : الثالثــــة
  .أسبوعين
  .مع زيت حبة البركة بالفم لمدة أسبوعين% ٤٠أعطيت الكحول بالفم : الرابعة

جميــع الفئــران وجمعــت العصــارة المعديــة لتحليلهــا وأخــذت عينــات مــن  وفــى نهايــة المــدة ذبحــت
  .جدار المعدة وذالك لفحصها
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وقــد تبــين مــن نتــائج هــذه الدراســة أن تنــاول ســلفات الزنــك أو حمــض النيكوتينيــك أو زيــت حبــة 
البركــة يســبب زيــادة ذات دلالــة إحصــائية فــى نســبة المخــاط، الجلوتــاثيون وإنخفــاض ذات دلالــة 

فـى كـل مـن حجـم العصـارة المعديـة ، نسـبة الببسـين والأحمـاض المعديـة والهيسـتامين  إحصـائية
فــى الفئــران المصــابة بســبب تنــاول الكحــول كمــا وجــد مــن الفحــص الهيســتوباثولوجى عــدم وجــود 

  .نزيف أو ورم مع زيادة سمك طبقة المخاط والتئام القرح الموجودة فى جدار المعدة
ل ســــلفات الزنــــك ، حمــــض النيكوتينيــــك وزيــــت حبــــة البركــــة ولــــذلك يوصــــى بالأكثــــار مــــن تنــــاو 

 .للمرضى الذين يعانون من قرحة المعدة خصوصا فى حالات تعاطى الكحول
 
 


