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Abstract 

Peptic ulcer is considered to be one of the most common diseases especially in old age 

persons due to, the prolonged use of non-steroidal anti-inflammatory drugs (NSAIDs).The 

present study was done to evaluate the protective and improvement effects of oral administration 

of each of pumpkin pulp and seed aqueous and ethanolic extracts on gastrointestinal ulcer lesions 

induced by oral administration of indomethacin in rats. The results showed that indomethacin 

induced ulceration and inflammations in stomach and small intestine in rats revealed by a 

significant elevation in xanthine oxidase (XO) and myeloperoxidase (MPO) activities.  

Moreover, a significant increase in neutrophils infiltration and lipid peroxidation were evidenced 

by significant increase in the levels of malondialdehyde (MDA), nitric oxide (NO) with decrease 

in catalase (CAT) activity and reduced glutathione (GSH) level. However, treatments with 

pumpkin pulp and / or seed extracts caused a significant decrease in the values of gastric volume, 

free and total acidity in all groups of rats after administration of pumpkin pulp and / or seeds oil 

extracts and a significant protective and improvement effects on gastrointestinal status was 

observed compared to indomethacin pathogenic group. 
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Introduction 

     Ulcer is one of the most common defects of the gastric and intestinal walls, which clinically 

presented as abdominal stress and pain in the upper part of the abdomen and epigastric region. 

There are two types:  gastric ulcers and duodenal ulcers, both types are commonly known as 

peptic ulcer. Gastric ulcer occurred when the mucosal lining of stomach eroded. Duodenal ulcers 

or small intestine ulcer occurred by manifestation of superficial ,deep ,  or perforated lesions of 

small intestine (Dhasan  et al ., 2010). 
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        Ulcers are deep lesions penetrating through the entire thickness of gastrointestinal tract 

(G.I.T) and muscular mucosa . Ulcers develop due to exposure of stomach lining to the acids 

produced in the digestive juice. Further, the basic cause of ulceration is an interruption in 

mucosal integrity (Kumar et al., 2019). About 70- 90% of ulcers are caused by 

Helicobacter.pylori which is a spiral shaped bacterium that lives in the acidic environment of the 

stomach (Bhowmik et al.,2010) .Ulcers can also be caused or worsened by drugs such as aspirin 

and other non-steroidal anti-inflammatory drugs (NSAIDs). Duodenal ulcers are more common 

rather than stomach ulcers. About 4% of stomach ulcers are caused by malignant tumor, so 

multiple biopsies are needed (Tripathi, 2009). 

     Induction of gastrointestinal toxicity by indomethacin occurs through several mechanisms 

such as an increase in gastric acid secretion; interfere with mucosal cell regeneration via 

inhibition of prostaglandin E2 ( PGE2 ) synthesis, production of free radicals, reduction of gastric 

nitric oxide level and invasion of activated neutrophils as well as induction of gastric cells 

apoptosis (Bezerra et al .,2016). 

       Pumpkin belongs to family Cucurbitaceae and genus cucurbita  (Ali and Saddiq, 2012). It 

is one of the most important and economic vegetable crops and is grown in temperate and 

tropical regions. All parts of the plant can be used for food, including leaves, pulp, seeds, mature 

and immature fruits (Zinash et al., 2013). 

     Many nutritionally important components are present in pumpkin fruit which include 

polysaccharides, essential amino acids, active proteins, carotenoids and minerals. Moreover it 

contains a variety of antioxidants, vitamin A , C and E and glycosides, triterpenes and glycosides 

(EI-Aziz and EI-Kalek, 2011and Borhade, 2012).Moreover, Pumpkin seeds are a great source 

of protein, minerals, vitamins, and omega-3 fatty acids (Karmes and Haris, 2006).  

Aim and objectives of the study: 

 Therefore, this study aims to investigate the effect of pumpkin pulp or seeds extract on 

gastrointestinal toxicity of indomethacin. 

Materials and Methods 

      1. Plant materials: 

     Ripening pumpkin (Cucurbita moschata) and pumpkin seeds were purchased from 

Horticulture Research Institute, Ministry of Agriculture, Dokki , Egypt. 

1.1 -  Preparation of the pumpkin pulp extract: 

     Pumpkin plant was washed with tap water then peeled and Pumpkin seeds were collected.  

Pumpkin pulp was washed with tap water and cut into slices then put in oven at 70 °C for 

dryness. The dried pulp was grounded and the powder dissolved in tap water. The dissolved 

powder was evaporated on indirect flame then  the sticky viscous substance was  taken and kept 

to cool then dissolved in tap water when used (Tahiliani , 2000).The extract was given orally at a 

dose of 400 mg/ kg body weight twice weekly for 2 weeks (Guha and Sarkar 2008). 

1.2- Preparation of the oil extract of pumpkin seeds: 
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   The collected pumpkin seeds was washed with water and exposed to dryness by air and 

sun then in the oven at 52°C for 15 min without the shell .The dried seeds were put in electrical 

grinder then the oil was extracted from the powdered seeds according to AOAC (1990). Pumpkin 

seeds powder was placed in a soxhlet apparatus and subjected to extraction using ethanol. The 

solvent was completely removed by evaporation at temperature of 40 °C. The extract was given 

orally at dose of 400mg/ kg body weight twice weekly for 2 weeks (Szabo et al., 1985). 

 2- Biological Experiment: 

    2.1 Animals: 

      Adult male albino rats (Sprague-Dawely Strain) weighing (180-200g) were purchased from 

the breading unit of The Egyptian Organization for Biological Product and Vaccines, Helwan, 

Egypt. They were kept in stainless steel cages in the well-ventilated animal house. They had 

access of 12 h cycle of light /dark and provided with commercial diet and tap water ad-libitum. 

    2.2 Induction of Peptic Ulcer: 

Peptic ulcer was induced by oral administration of indomethacin (5mg/kg body weight) by 

gavage tube once weekly for  two weeks according to Ucar et al .( 1998).Indomethacin was 

dissolved in corn oil (50 mg of indomethacin / 20 ml of corn oil. 

    2.3 Experimental Design: 

               Rats were divided into 8 groups of 12 rats each as follows: 

     Group (1): Normal Control group (NCG): rats received tap water (5 ml/ kg body weight) 

by oral gavage daily.  

     Group (2): Pathogenic group (PG): rats received the indomethacin (5mg / kg body weight 

(Szabo et al., 1985). 

    Groups (3) and (4): Protected pulp group (PPG) and protected seeds group (PSG): rats 

were received pumpkin pulp and oil seed extracts respectively for 2 weeks then administered 

indomethacin orally once weekly for 2 weeks. 

       Group (5): Protected pulp  and seeds group (PPSG) : rats received each of pumpkin pulp 

and seed oil extracts (200mg / kg body weight) twice weekly for 2 weeks then administered 

indomethacin orally once weekly for 2 weeks  

     Group (6) and (7)  : Improved pulp group  (IPG)  and Improved seed group (ISG) : rats 

received indomethacin orally once weekly for 2 weeks then pumpkin pulp and oil seed extracts , 

respectively twice weekly for 2 weeks. 

       Group (8): Improved pulp and seed group (IPSG) : rats received indomethacin orally 

once weekly for 2 weeks then received pumpkin pulp and seed oil extracts (200 mg / kg body) 

twice weekly for 2 weeks .   

 Samples Collection 

     At the end of the experiment, all rats were sacrificed under ether anesthesia. Stomach and 

small intestine were separated immediately and washed by saline solution then the wastes were 

removed from small intestine. Stomach was opened into a graduated cylinder to measure the 
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volume of gastric juice. Stomach and small intestine were then blotted on filter paper and 

weighed; part of them was preserved in 10% formalin for histopathological examination, and the 

other parts were stored at -20 °C until using for analysis. 

    Biochemical assays: 

    The total and free acidity were determined according to Srikanth and Muralidharan (2009). 

Gastric and small intestine malondialdehyde (MDA) level was measured colorimetrically 

according to the method described by Draper and Hadley (1990) .Nitric oxide (NO) level was 

measured according to the method described by Berkels et al. (2004), catalase activity (CAT) 

was measured by the colorimetric method described by Aebi (1984), reduced glutathione (GSH) 

level was measured colorimetrically according to the method described by Beutler (1963). 

Myeloperoxidase (MPO) and xanthine oxidase (XO) enzyme activities were measured by a 

quantitative sandwich enzyme immune assay as described by Roelofs (2006) and Kalita et al. 

(2015) and Sadi (2015), respectively using elisa kits from Cusabio Company, China.   

     Statistical Analysis: 

    All mean values were analyzed according to the Statistical Package for Social Science Program 

(S.P.S.S.9). One Way analysis of Variance (ANOVA) was used. The difference among groups 

means were tested using the Least Significant Differences (LSD) at (P<0.05) .Values was 

expressed as the Mean ± Standard Deviation (S.D) (Levesque, 2007). 

RESULTS  

1. Influence of pumpkin (Cucurbita moschata) pulp and or oil seeds extracts on gastric 

volume, total and free acidity: 

 Data represented in table (1) showed that rats which received indomethacin had a significant 

increase (P < 0.05) in the gastric volume, free and total acidity values as compared to normal 

control group. Whereas, oral administration of the pre and post doses of pumpkin pulp and or 

seeds oil extracts to improved and protected groups had significantly (P <0.05) decreased 

gastric volume, free and total acidity as compared to the indomethacin administered 

pathogenic group (PG).In addition there were no significant differences (P > 0.05) between the 

protected and improved groups. 

2.   Influence of pumpkin (Cucurbita moschata) pulp and or seeds oil extracts on the 

oxidative biomarkers xanthine oxidase (XO) and myeloperoxidase (MPO) in small 

intestine: 

Table (2) clarified that indomethacin pathogenic group (PG) had a significant (P< 0.05) 

increase in the intestinal activities of XO and MPO enzymes as compared to normal control 

group. On the other hand , there was a significant reduction in XO, MPO activities in all 

protected and improved groups  (PPG, PSG, PPSG, IPG, ISG and IPSG ) which were  fed on 

pumpkin pulp and or oil seeds extracts in either pre or post doses ,  compared to the pathogenic 

group (PG). 
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     3. Influence of pumpkin (Cucurbita moschata) pulp and or seeds extracts on anti-oxidant 

biomarkers reduced glutathione (GSH) and catalase (CAT) of the small intestine and 

stomach tissues: 

Moreover, table (3) demonstrated that there was a significant (P <0.05) decrease in GSH 

level and CAT activity of the stomach and small intestine in pathogenic group (PG) which 

received indomethacin, compared to normal control group (NCG). On the other hand, the pre 

and post doses of pumpkin pulp and / or oil seeds extracts caused a significant increase (P < 

0.05) of both the stomach and small intestine activity of CAT and level of GSH in all of the 

protected and improved groups , compared to the pathogenic group. 

4. Influence of pumpkin pulp and or oil seeds extract on oxidative biomarkers 

malondialdehyde (MDA) and nitric oxide (NO) in small intestine and stomach: 

Compared to normal group, indomethacin pathogenic group exhibited a significant 

elevation (P < 0.05) in the levels of MDA and NO in the small intestine and stomach tissues as 

shown in table (4). Whereas, oral administration of pumpkin pulp and / or oil seeds extracts in 

all protected and improved groups either in the pre or post doses manifested a significant (P < 

0.05) decrease in the level of MDA and NO, compared to indomethacin pathogenic group (PG). 

Discussion 

1. Effect of indomethacin on biochemical parameters in experimental animals: 

The present study showed that indomethacin administration increased the gastric volume 

and altered its secretions. These results emphasized the ulcer induction. 

The increment in the values of gastric volume and free and total acidity following 

indomethacin administration were due to the decreased thickness of GIT mucosal layers 

resulting from inhibition of cyclooxygenase -1 secretion. The increased amount of gastric juice 

produced by gastric cells lead to erosion of this mucosal layer due to the decreased amount of 

bicarbonate which is secreted to neutralize hyperacidity (Cryer and Feldman, 1998). 

These findings were evidenced by Furst et al. (2011) who proved that indomethacin had 

many side effects on alimentary canal due to its inhibitory effect on prostaglandins synthesis. It 

can damage stomach tissue by increasing gastric acid and pepsin activity. Moreover, 

indomethacin encourages direct adherence of neutrophils to the gastric endothelium, blocking 

micro vessels with subsequent decrease in mucosal blood flow leading to ulceration (Shim and 

Kim, 2016). 

  Oral administration of indomethacin caused a significant (P < 0.05) hyperactivity in the 

stomach and small intestine XO and MPO, compared to normal control group. These elevations 

may be due the inflammation in the mucosal layer , indomethacin caused loss of membrane 

proteins and phospholipids content of the mucosal layers that affected hydrophobicity of 

mucosal coat adherent to the mucosal cell surface that cause decrease in mucosal thickness and 

ulceration . Halici et al. (2005) indicated that the oral administration of indomethacin caused 
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peroxidation of the mucosal membrane phospholipids of the gastrointestinal tract leading to 

decrease in its thickness. Then the small intestine tissues are exposed to reactive oxygen 

species ( ROS) , which lead to inflammation and neutrophils infiltration that resulted in 

elevation of XO and MPO activities as occurred in the pathogenic group (PG). They added that 

xanthine oxidase is a source of ROS, because it blocks the mucosal membranes oxidant systems 

leading to ROS formation and increase the action of oxidative stress so that ulceration occurred 

. 

In the present study, the oral administration of indomethacin caused reduction in GSH 

level of stomach and small intestine .These results may be due to the decreased thickness of the 

gastrointestinal mucosal membrane and reduction of mucus secretion. More cytokines is 

produced, in addition to, neutrophils infiltration hence, more amount of cellular GSH is utilized 

in order to scavenge the free radicals produced in response to inflammation and ulceration. 

This explanation is emphasized by Gohsal et al.(2016) who concluded that 

indomethacin disable the action of GSH, as a proton donor and scavenger of the superoxide 

free radicals. 

Miura et al. (2002) reported that indomethacin may also produce superoxide anion via 

reacting with H2O2 by peroxidases present in tissue. This superoxide might damage the 

membranes and causes the ulcer by increasing lipid peroxidation, which has an important role 

in the occurrence of gastric damage apart from the inhibition of cyclooxygenase (COX) 

enzymes. Thus, in the treatment of ulceration, the concentration of H2O2 in tissue must be 

reduced quickly to inhibit the lipid peroxidation caused by indomethacin. Hydrogen peroxide 

(H2O2) is a substrate of catalase (CAT) enzyme its increase will activate the CAT enzyme in 

damaged gastric cells to combat it. 

Raji et al. (2011) found that CAT has a protective character against the action of 

indomethacin due to its antioxidant activity. They added that CAT has been shown to increase 

the synthesis of prostaglandin which might further contribute to the gastro-protection of the 

gastric mucosa. 

Oxidative stress occurred in the induced gastric ulcers group and is considered to be one 

of the mechanisms involved in indomethacin-induced ulcers (Adhikary et al., 2011).  Results 

of the study made by EL-Ashmawy et al. (2016 a) clarified that MDA level was significantly 

elevated while GSH level was significantly decreased in gastric tissues of the indomethacin 

induced rats , compared to normal values. Oxidative stress is produced as a result of increasing 

levels of ROS in gastric tissues, which cause injury to the gastric tissue by damaging 

membranes and cellular biomolecules such as proteins, DNA and lipids, hence cellular content 

of GSH is depleted (Suzuki et al., 2012 and Badr  and Al-Mulhim, 2014). 

The present results demonstrated that rats suffering from induced ulcer by indomethacin 

had a significant increase in the level of MDA , compared with the normal control group , an 

indication for the high peroxidation state in their mucosal membrane. 
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El-Ashmawy et al. (2016 a) and Sivalingam et   al. (2007) found that the elevated 

level of MDA was due to the action of indomethacin on gastrointestinal mucosal layers of 

stomach and small intestine. They clarified that their thickness were decreased and their 

phospholipids content were peroxidized .Thus, their integrity and membrane fluidity were lost 

allowing the cells to be susceptible to any pathogens. 

Moreover, Chen et al. (2005) concluded that the decreased activity of the free radical 

scavenging enzyme CAT and GSH level suggested the presence of oxidative stress, which was 

produced in response to the administration of indomethacin. The increase in the generation of 

free radicals leads to the oxidation of lipids and proteins which are important components of 

bio membranes. Such changes altered the bio membranes, resulted in impairment of the 

functions of these structures, and increased the level of MDA . 

Results obtained from the present study indicated an elevation in NO level in stomach 

and small intestine in indomethacin pathogenic group as a marked sign of inflammation. The 

inflammatory and ulcerative effects of indomethacin in the stomach and small intestine, 

associated with increased oxidative stress, decreased blood flow in the mucosal endothelium 

and decreased, the mucus secretion. 

 Abdel-Raheem (2010) demonstrated that Indomethacin affect on NO level occurred 

through its ability to up-regulate endothelin-1, a factor that led to reduction in the release of 

endothelial NO, causing loss of mucosal integrity, an event that is normally maintained by a 

presence of NO. 

Albayrak et al. (2015) clarified that when inflammation occurred, in response to this 

action neutrophils cell infiltration occurred because of increase in the activities of MPO ,  so 

that level of NO increased in order to decrease neutrophils adhesion. Also the prostaglandins 

(PG) level in the stomach increased, to regulate gastric blood flow, decrease neutrophil 

adhesion and to regulate the mucosal protection mechanism and suppress the increased MPO 

activity after the administration of indomethacin. 

 

     The current study agreed with EL-Ashmawy et al.(2016 b) who showed that a single acute 

oral dose of indomethacin induced gastric acidity, ,significantly increased levels of gastric 

tumor necrosis factor (TNF)-α , MDA , significantly decreased level of gastric (PGE2), GSH 

and nitric oxide (NO) , compared to normal control stomachs.  

2. Influence of pumpkin (Cucurbita moschata) pulp and/or seeds oil  extracts on 

biochemical parameters in gastrointestinal ulcers induced in experimental rats:  

Pumpkin pulp has high content of carotenoids, which have many health benefits through 

different mechanisms-of-action . Also, the pulp has high antioxidant activities that protect cells 

and tissues from damage due to free radicals and singlet oxygen and providing enhancement of 

the immune function (Xavier and Perez-Galvez, 2016). Also, pumpkin seeds oil contains high 
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antioxidant vitamins like tocopherol and carotenoid along with sufficient oxidative stability 

(Hernández-Santos, et al., 2016). 

The results of the current study show that free and total acidity values decreased after 

administration of pumpkin seed oil extract and aqueous pulp extract either alone or in 

combination. This effect of pumpkin extracts were due to its content of anti-oxidants especially 

pumpkin seed oil which contains phytosterlos such as sistosterol and antioxidant vitamins and 

provitamins like tochopherol. In the stomach tissues the improved effect of pumpkin seed oil 

extract and aqueous extract of pumpkin pulp appeared to be more than protective effect. While in 

small intestine the two extracts of pulp and seed have the same action. This emphasizes that 

pumpkin extracts protect the mucosal cells from the action of superoxide free radicals and 

decreased the action of indomethacin and occurrence of inflammation and ulceration in both 

stomach and small intestine.  

       Mohamed and Abd El-fattah (2014) found that administration of pumpkin seed oil has 

anti –inflammatory, anti-secretory and antioxidant properties that signify pumpkin oil  as anti- 

ulcergenic agent through decreasing the gastric volume in rats  ulcered by aspirin. 

       High concentration of α-tocopherol or vitamin E in pumpkin seed oil retards lipid 

peroxidation by acting as an inhibitor of propagation  of lipid oxidation and reduction of free 

ROS. The antioxidant activity of tocopherols would be due to scavenging the peroxyl radicals, 

because it acts as hydrogen donor and react with free radicals to form the tocopheroxyl radical, 

also through scavenging superoxide and hydroxyl radicals. Therefore, it is a fat-soluble 

antioxidant that is ensuring this protection and help in wound healing process (Musalmah et 

al.,2002). β-sitosterol is present in pumpkin seed oil and has been reported to possess prominent 

angiogenic activity that promote fibroblast multiplication and consequently the healing activity ( 

Loizou et al.,2010). In addition, pumpkin seed oil contain a high amount of polyunsaturated fatty 

acids such as linoleic acid and linolenic acid. Linoleic acid, a precursor of arachidonic acid, is 

important in the synthesis of inflammatory mediators (prostaglandins, thromboxanes, and 

leukotrienes) which accelerate the inflammatory process. Thus, they enhance cellular migration 

and fibroblastic differentiation that lead to speed of wound healing (Bardaa et al., 2016). 

Pumpkin pulp and seeds oil extracts contain antioxidant compounds that have the ability 

to reduce the effect of oxidative stress, initiated after induction by indomethacin. These 

findings are cleared in this study, as the activities of CAT and the levels of GSH in stomach 

and small intestine tissues increased , conciment with a decrease in the levels of MDA and NO 

after treatment with pulp and seed extracts. These effects occurred due to antioxidant and anti-

inflammatory effects of pumpkin seed oil which protected the mucosal layer of small intestine 

and stomach against the inflammatory actions of indomethacin by donating protons through 

vitamin C that reacts with ROS and form more stable molecules, so that ulceration signs 

decreased. This total phenolic content of pumpkin fruit extract had high scavenging activity 

toward free radicals, NO and H2O2 (Attarde et al., 2010).    
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Pumpkin oil seed extract  alone or with ellagic acid protected rats from methotrexate-

induced damage through antioxidant and anti-inflammatory effects. Oral gavage of the oil 

alone or with ellagic acid for 5 days prior to methotrexate treatment decreased the intestinal 

damage, serum PGE2 , tissue MDA , NO , MPO, XO and adenosine deaminase activities and 

increased GSH level ( El-Boghdady ,2011). 

Al-Okbia et al.(2017) clarified that pumpkin seed oil had a significant anti-

inflammatory and antioxidant activities due to their content of carotenoids, polyphenols, 

tocopherol, phytosterols and unsaturated fatty acids. Pumpkin seed oil significantly inhibited 

the increased plasma level of MDA, thus reducing the severity of inflammation.  

Lim (2012) concluded that pumpkin pulp and seed oil extracts contains natural 

antioxidants like β-carotene, β-cryptoxanthine, lutein and zeaxanthine. Also it contains vitamin 

C, γ-tochopherol and phytosterols (β-sistosterol). All of these antioxidants scavenge the free 

radicals produced after administration of indomethacin especially superoxide anion  and protect 

the gastrointestinal cell membranes from lipid peroxidation. 

Pumpkin has high phenolic compound including flavonoids, tannins and lignin.  The 

polyphenols have antioxidant activities due to their strong capacity to donate electrons or 

hydrogen atoms and can directly scavenge ROS (Arora et al., 2000). 

Conclusion 

     This study revealed that, oral administration of pumpkin pulp and / or oil seeds extracts are 

beneficial inducing a marked protective and improvement effects in biochemical changes induced 

by indomethacin .These include decrease  of the level of lipid peroxidation and NO , gastric 

volume, free, total acidity and the activities of XO and MPO enzymes .The most beneficial 

ameliorative effect appeared in the combination of the two extracts (pulp and seeds oil) in the pre 

dose in almost all parameters as it contains high concentration of phenolic compounds that 

combat the free radicals produced after exposure to indomethacin. 
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Table (1): Influence of the oral administration of pumpkin (Cucurbita moschata) pulp and 

/ or seeds oil extracts on gastric volume, total and free acidity in rats. 

Groups 

Biochemical analysis in stomach 

Gastric volume Total acidity Free acidity 

Group 1: NCG    0.36±0.03
a
 14.09±1.58

a
 5.59±1.25

a
 

Group 2: PG 1.25±0.14
b
 34.93±0.95

b
 10.26±1.11

b
 

Group 3: PPG 0.45±0.03
c
 20.11±1.34

c
 8.24±0.47

c
 

Group 4: PSG 0.48±0.03
c
 23.56±1.13

c
 7.69±0.22

c
 

Group 5: PPSG 0.81±0.03
c
 21.10±1.64

c
 8.03±0.58

c
 

Group 6: IPG 0.67±0.03
c
 22.15±0.88

c
 7.11±0.37

c
 

Group 7: ISG 0.77±0.05
c
 18.51±1.25

c
 7.59±0.37

c
 

Group 8: IPSG 0.65±0.07
c
 24.19±0.43

c
 7.70±0.48

c
 

LSD  0.061  1.210 0.699 

 Values are expressed as mean ±SD, n=12 

 There was no significant difference between means have the same alphabetical 

superscripts letter in the same column (P ˂0.05). 
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Table (2): Effect of oral administration of pumpkin (Cucurbita moschata) pulp and / or 

seeds oil extracts on xanthine oxidase (XO) and myeloperoxidase (MPO) activities 

in small intestine of rats. 

Groups 

In small intestine 

Xanthine oxidase 

(ng/100mg) (XO) 

Myeloperoxidase 

(ng/100 mg) (MPO) 

Group 1: NCG 0.50±0.05
a
 44.95±1.25

a
 

 Group 2: PG 6.04±0.43
b
 70.08±1.03

b
 

Group 3: PPG 4.95±0.29
c
 66.52±1.15

c
 

Group 4: PSG 4.78±0.08
c
 67.18±0.55

c
 

Group 5: PPSG 4.74±0.09
c
 60.81±1.08

c
 

Group 6: IPG 4.92±0.06
c
 63.19±0.67

c
 

Group 7: ISG 4.69±0.09
c
 61.24±0.60

c
 

Group 8: IPSG 4.33±0.10
c
 56.92±0.73

c
 

LSD 0.196 0.920 

 Values are expressed as mean ±SD, n=12. 

 There was no significant difference between means have the same 

alphabetical superscripts letter in the same column (P ˂0.05). 
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Table (3): Effect of oral administration of pumpkin (Cucurbita moschata) on 

malondialdehyde (MDA) and nitric oxide (NO) levels in the small intestine and 

stomach tissues in rats. 

Groups 

In small intestine In stomach 

Malondialdehyde 

(nmol/g. tissue) 

(MDA) 

Nitric oxide 

 (µ mol/g) 

Malondialdehyde 

(nmol/g. tissue) 

(MDA) 

Nitric oxide  

(µ mol/g) 

Group 1: NCG 11.94±0.58
a
 4.03±0.52

a
 10.09±0.66

a
 4.59±0.24a 

Group 2: PG 31.00±1.00
b
 22.53±1.2

b
 33.46±0.57

b
 20.56±0.90

b
 

Group 3: PPG 18.05±0.62
c
 7.96±0.80

c
 15.92±1.12

c
 10.14±0.78

c
 

Group 4: PSG 15.90±0.50
c
 5.28±0.35

c
 11.13±0.41

c
 9.22±0.96

c
 

Group 5: PPSG 20.94±0.65
c
 6.03±0.19

c
 13.43±1.07

c
 8.12±0.88

c
 

Group 6: IPG 17.83±0.72
c
 9.39±0.20

c
 16.67±2.26

c
 7.01±0.20

c
 

Group 7: ISG 25.01±0.99
c
 11.13±0.42

c
 20.09±0.87

c
 6.86±0.12

c
 

Group 8: IPSG 21.49±2.12
c
 8.02±0.21

c
 19.16±0.46

c
 6.21±0.11

c
 

LSD 1.025 0.591 1.025 0.591 

 

 Values are expressed as mean ±SD, n=12. 

 There was no significant difference between means have the same alphabetical 

superscripts letter in the same column (P ˂0.05). 
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 الملخص باللغة العشبية

 

تقييم مستخلصات لب وبزوس القشع العسلً علً قشح الجهاص الهضمً المحذثة بىاسطة االوذومثاسيه فً 

 الجشران

 

تهاوً السيذ خليف    *كشيمة يحيً جاد
* 

هبة بشكات  
* 

شيماء المصشي  
*  

 

جاهعح عيي شوس -كليح الثٌاخ –قسن الكيوياء الحيْيح ّالرغزيح 
*
 

 

ًريجح االسرخذام  ,كثاس  السي عٌذ  ّخاصَ شيْعا األكثش االهشاض هي ّاحذٍ الِضويح القشحح ذعرثش

ُزٍ الذساسح ذقيين   حاّلد . لفٌشاخ طْيلح ّهضاداخ االلرِاب حّديالغيش اسريش للوسكٌاخالوسروش 

عي طشيق  الوسرخلص الوائٔ للة  ّ الوسرخلص الكحْلٔ  لرٌاّل كال هيالراثيش الْقائٔ  ّالوحسي  

عي  الورٌاّل الجِاص الِضؤ الوحذثح تْاسطح االًذّهيثاسيي حلثزّس القشع العسلٔ علٔ قش  الفن

صيادج فٔ حجن العصيش الوعذٓ ّحوْضح الوعذج الكليح  . اظِشخ الٌرائجطشيق الفن  فٔ الجشراى .

ّ اكسذج الذُْى   اّكسيذاصّاسذفاع فٔ االًشطح االًضيويح للضاًثيي اّكسيذاص ّالويلْتيش ّ ّالحشج

دآ الذُيذ ّصيادج  هعذالخ الجلْذاثيْى  تضيادج هعذالخ اكسيذ الٌيرشيك ّالوالْىّالرٔ ظِشخ 

سي شع العسلٔ لِا ذاثيش  هحالعالجاخ  توسرخلصاخ لة ّتزّس الق ًّشاط اًضين الكراليض.  الوخرضل

االًذّهيثاسيي تذّى  ذعاطدالرٔ  الوشيضحتالوقاسًح هع الوجوْعح  علٔ القٌاج الِضويح ّّقائٔ

                                                                                                                                                                          .هعالجح


