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Article History Abstract

Rece_zived:06 June 2023 Cucurbita Pepo L. seeds and seeds paste which are rich sources of
Revised: 05 Sept 2023 phytochemicals and act as a rich source of antioxidants. The most important
Accepted:11 Sept 2023 phytochemicals present in the cucurbits are cucurbitacin’s, saponins,

carotenoids, phytosterols, and polyphenols. These bioactive phyto-constituents
are responsible for the pharmacological effects including antioxidant effect.
Aim of this study was to investigate the effect of Cucurbita Pepo L. seeds and
seeds paste on rats suffering from oxidative stress. Thirty-six male albino rats
were used in the experiment (Sprague-Dawley strain). The animals randomly
divided 6 rats each group according to the following the first Group: Rats
were fed basal diet and set as negative control. The other rats (h = 30) were
fed on basal diet containing monosodium glutamate (120 mg/kg) for induce
stress condition. After that, rats further divided into 5 groups (n = 6) each for
six weeks as follows: -2"@ Group: Rats were fed on basal diet containing
monosodium glutamate and set as positive control. 3™ Group: Rats were fed
on diet containing monosodium glutamate with addition of Cucurbita Pepo L.
seeds 5%. 4™ Group: Rats were fed on diet containing monosodium glutamate
with addition of Cucurbita Pepo L. seeds 10%. 5" Group: Rats were fed on
diet containing monosodium glutamate with addition of Cucurbita Pepo L.
seeds paste 5%. 6" Group: Rats were fed on diet containing monosodium
glutamate with addition of Cucurbita Pepo L. seeds paste 10%. The
experimental period was six weeks; Blood samples were collected. At the end
of the experiment, the results showed that using seeds 5% & 10% and seeds
paste 5% & 10% in feeding the stressed rats increased (BWG%, FI, FER,
Superoxide dismutase (SOD), catalase and glutathione peroxidase (GPx))
with highest results in group fed on 10% seeds paste and decreased (Urea,
Creatinine, ALT, AST, IL-6 and INF-gamma) with lowest results in group fed
on 10% Cucurbita Pepo L. seeds paste.

CC License Keywords: Oxidative Stress, Cucurbita Pepo L. Seeds, Pumpkin Seeds,
CC-BY-NC-SA 4.0 Natural anti-oxidants, Seeds Paste.

1. Introduction

Excessive burnout symptoms can affect everyone; however, job burnout and work stress affect certain
groups disproportionately. It is also significant for students at various educational levels during test
seasons with situations of psychological stress. They also experience certain shifts and mood swings
as a result of physiological changes during the various phases of development, particularly during the
adolescent years. As a result of these pressures, some of them may have headaches, forgetfulness, lack
of attention, and lethargy, or/and ignore sufficient and nutritious diet in favor of harmful habits,
resulting in the formation of various symptoms of disease states (Zhan et al., 2019). Every day, one
million employees are away from work owing to workplace stress. It is critical to keep an eye out for
signs of extreme exhaustion, especially if you work in a demanding environment. Neglected feelings
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of exhaustion, rage, anxiety, and stress might erupt in the workplace and elsewhere (Zhang et al.,
2022).

Furthermore, as a bodily reaction to the disruption of an equilibrium state, stress has its own negative
impacts on health. It contributes to a general decrease in quality of life as well as a variety of illnesses
such as hypertension, cardiovascular disease, inflammatory bowel syndrome, and diabetes mellitus.
Stress, in particular, can cause extended cortisol release and subsequent activation of immune cells,
particularly neutrophils, followed by the formation of free radicals. Nutritional imbalances,
inadequate vitamin intake, and high saturated fat consumption can all lead to stress hormone
dysregulation and inflammation (Penttinen et al., 2021).

Specific nutrients, such as omega-3 polyunsaturated fatty acids (PUFAS), eicosapentaenoic acid
(EPA) and docosahexaenoic acid (DHA), and alpha-tocopherol, were found to improve mental health
and well-being. DHA levels in the brain decline with age, age-related cognitive alterations can
develop from mild cognitive impairment to dementia, and cognition is affected as a result of brain
neurodegeneration (Hu et al., 2017).

Pumpkin (Cucurbita Pepo L.) seeds have health advantages because of its macro and micronutrient
content, phytosterols, and antioxidants such as tocopherols and carotenoids (Benalia et al., 2015).
Furthermore, it is regarded as a great natural source of unsaturated fatty acids like oleic and linoleic.
These chemicals have a significant impact on brain health and cognitive performance. Furthermore,
they have antioxidant and anti-inflammatory properties that effectively prevent lipid peroxidation
(Lemus-Mondaca et al., 2019).

This study aimed to illustrate the anti-oxidant, anti-obesity, hepatoprotective, positive effect on invitro
antioxidants, anti-inflammatory and nephroprotective effects of Cucurbita Pepo L. seeds and its paste
on stressed rats.

2. Materials and Methods

Materials:

1. Ingredients for preparing product purchased from the Agriculture Research Center.

2. Diet ingredients, chemicals and kits obtained from different companies such as Alkan, El-
Gombhoriya and Biomed Company.

3. Animals; Rats obtained from National Research Center, Dokki, Egypt. The proposal approved by
Scientific Committee at National Research Centre (NRC), Egypt. Animal experiments conducted
according to the guidelines of Animal Care and Ethics Committee of the NRC.

4. Cucurbita Pepo L. seeds obtained from Agriculture Research Center, Giza, Egypt.

Preparation of Product
Cucurbita Pepo L. pulp paste was made by traditional method as described by (Shibli et al., 2019)
with some modification.

Experimental Design

The experimental animal was done using (36) male rats (Sprague Dawley strain), with body weight
100 +10 g. The rats were housed in cages under hygienic conditions, at temperature-controlled room
25°C. The food and water were allowed ad-libitum. Basal diet was semi-synthetic and nutritionally
adequate (AIN-93 G), vitamins mixture and minerals mixture were prepared as described by (Reeves
et al., 2009).

The animals randomly divided 6 rats each group according to the following:

Group 1: Rats were fed basal diet and set as negative control.

The other rats (n = 30) were fed on basal diet containing monosodium glutamate (120 mg/kg) for
induce stress condition. After that, rats further divided into 5 groups (n = 6) each for six weeks as
follows:

Group 2: Rats were fed on basal diet containing monosodium glutamate and set as positive control.
Group 3: Rats were fed on diet containing monosodium glutamate with addition of Cucurbita Pepo
L. seeds 5%.

Group 4: Rats were fed on diet containing monosodium glutamate with addition of Cucurbita Pepo
L. seeds 10%.
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Group 5: Rats were fed on diet containing monosodium glutamate with addition of Cucurbita Pepo
L. seeds paste 5%.

Group 6: Rats were fed on diet containing monosodium glutamate with addition of Cucurbita Pepo
L. seeds paste 10%.

Through the experiment growth rate was followed. Food intake and weight gain were recorded during
the experiment. The experiment continued for 6 wks. At the end of the experimental period, rats were
fasted overnight, and then the blood was collected under slight ether anesthesia. Blood samples were
collected on EDTA. One portion of the blood samples centrifuged at 4000 rpm for 15 min to separate
plasma which was stored in the deep freeze at -70°C till analysis of the studied parameters. The rest of
the sample collected and allowed to clot then; serum was separated by centrifugation at 4000 rpm for
15 min. The obtained serum was used immediately for routine laboratory investigation. The rest of the
serum divided into aliquots and stored at -80°C for further assessment. The organs weight was
measured after the end of the experiment.

Chemical Analysis

1. Fatty acids composition of the extracted oil was identified using GC-MS instrument.

2. The phenolic compounds of the extract from oil and seed were identified by HPLC (Verdi et al.,
2004).

3. Chemical composition of the resulted product was analyzed for protein, fat, ash by the method of
(AOAC, 2000).

4. Organoleptic of the resulted product was evaluated for flavor, body and texture, appearance and
overall acceptability according to (Resurreccion, 2007).

5. Nutritional evaluation: The biological evaluation of the diet was carried by determination of feed
intake, body weight gains (BWG %), feed efficiency ratio (FER) and organ weight %, body
weight% according to (Chapman, 1959).

Biochemical Analysis

1. Liver function: Aspartate and alanine aminotransferase (AST) and (ALT) activities were
determined calorimetrically according to the method of (Reitman and Frankel, 1957) using kits
spectrum.

2. Kidney function: Plasma urea was estimated as described by (Fawcett and Soctt 1960). Plasma
creatinine was determined as shown in (Bartles et al., 1972).

3. Lipid peroxidation: Lipid peroxides expressed as malondialdehyde (MDA) were estimated as
described by (Ohkawa et al., 1979) using thiobarbituric acid reagent.

4. The antioxidant enzymes: Superoxide dismutase (SOD), catalase and glutathione peroxidase
(GPx) activity were assaed either in blood or in brain tissue homogenate according to the methods
of (Nishikimi et al., 1972; Aebi, 1984; Paglia and Valentine, 1967), respectively.

5. Available inflammatory marker such as interleukin 6 and Interferon-gamma were determined using
commercially available ELISA assays.

Statistical Analysis

Data was presented as the mean + S.D. Statistical analysis was performed using SPSS computer
program (Graph pad software Inc., San Diego, CA, USA). One-way analysis of variance (ANOVA)
followed Duncan’s multiple tests were done. P < 0.05 was significant.

3. Results and Discussion

Data presented in Table (1) showed the effect of Cucurbita Pepo L. seeds and paste with three levels
on feed intake (g/day), body weight gain % and feed efficiency ratio in normal rats and stressed rats
(Fed on sodium glutamate). The results in this study revealed that, stressed group (Positive control
group) showed decreased in feed intake (g/day), body weight gain % and feed efficiency ratio, as
compared to rats fed on basal diet (The negative control group), While they were significantly
increased in all treated stressed groups as compared with the positive control group.

As illustrated in Table (2) it could be observed that, liver enzymes (ALT&AST) were significantly
increased in the positive control group as compared with the negative control group (ALT:
90.08+1.46 & 46.28+1.03) & (AST: 104.28+1.35 & 51.64+1.61) respectively. While significant
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decrease in liver enzymes in all treating stressed groups as compared with the positive control group
with best effect for group treated with 10% seeds paste.

As illustrated in Table (3) it could be observed that urea and creatinine concentrations were
significantly increased in the control positive group as compared with the negative control group
(Urea: 86.02+1.66 & 55.09+1.13) & (Creatinine: 1.09+1.041 & 0.77+1.01) respectively.

While there was a significant decrease in urea and creatinine concentrations in all treated stressed
groups as compared with the positive control group with best results for the group treated with 10%
seeds paste.

As illustrated in Table (4) it could be observed that malondialdehyde (MDA) was significantly
increased in the positive control group as compared with the negative control group (1.90+0.02 &
0.83+£0.02) respectively. While it was significantly decreased in the treated stressed groups as
compared with the positive control group and non-significantly increased as compared with the
negative control group.

As illustrated in Table (5) it could be observed that antioxidant enzymes activity of Superoxide
dismutase (SOD), glutathione peroxidase (GPx) and catalase in the positive control group
(729.26+4.12, 752.92+3.65 & 865.89+4.25) respectively was significantly decreased in the blood as
compared with the negative control group (1033.86+3.42, 1083.35+5.76 & 1149.14+4.35)
respectively. While it was significantly increased in all stressed treated groups as compared with the
positive control group with best results for the group fed on 10% seeds paste.

As illustrated in Table (6) it could be observed that antioxidant enzymes activity of Superoxide
dismutase (SOD), glutathione peroxidase (GPx) and catalase in the positive control group
(535.15+11.13, 356.03+4.93 & 345.28+4.89) respectively was significantly decreased in the brain
tissues as compared with the negative control group (891.15+8.28, 812.19+4.35a & 839.09+3.46)
respectively. While it was significantly increased in all stressed treated groups as compared with the
positive control group with best results for the group fed on 10% seeds paste.

As illustrated in Table (7) it could be observed that inflammatory markers (IL-6 & INF-Gamma) were
significantly increased in the positive control group (23.51+0.84 & 37.58+0.61) respectively as
compared with the negative control group (14.21+0.37 & 20.58+1.60) respectively. While INF-
gamma & IL-6 were significantly decreased as compared with the positive control group with the
lowest result for the group fed on 10 % seeds paste.

Table (8) illustrate our results of chemical compositions of Cucurbita Pepo L. seeds.

Table (1): Effect of Cucurbita Pepe L. Seeds and Paste on BWG %, FI and FER in Stressed Rats

Parameters o) Final 0 Fl

Ga: Control (-ve) 102.80+2.28* 137.40+2.15*  33.74+1.08% 13.50 0.610+0.000?
G2: Control (+ve) 97.60+1.28° 106.60+1.96°  9.19+0.67° 11.50 0.019+0.001°¢
Gs: 5% Seeds 99.20+2.37%  132.99+2.28%  33.15+1.97° 12.50 0.062+0.000?
Ga: 10% Seeds 100.80+1.93% 129.20+2.35%  28.21+1.20° 14 0.048+0.001%
Gs: 5% Seeds Paste 98.00+2.62% 129.80+2.78%  32.86+2.68° 14.50 0.052+0.0062
Ge: 10% Seeds Paste 98.20+3.15%  125.60+1.74°  28.47+2.70° 15 0.043+0.006"

All values are represented as means + SD.
Means with different superscript are significantly different at (P < 0.05).
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Table (2): Effect of Cucurbita Pepe L. Seeds and Paste on Liver Enzymes of Rats

Parameters AST ALT
Gp\ (/L)

G1: Control (-ve) 51.64+1.61° 46.28+1.03¢
G2: Control (+ve) 104.28+1.35? 90.08+1.462
G3: 5% Seeds 89.72+1.93° 79.75+1.85°
G4: 10% Seeds 74.28+1.07¢ 56.48+1.174
Gs: 5% Seeds Paste 63.75+1.27¢ 68.91+1.71¢
Gs: 10% Seeds Paste 59.42+2.47¢ 56.44+1.99¢

All values are represented as means + SD.
Means with different superscript are significantly different at (P < 0.05).

Table (3): Effect of Cucurbita Pepe L. Seeds and Paste on Kidney Functions of Rats

Groups

Creatinine Urea
(mg /dl)

Gi: Control (-ve) 0.77+1.01¢ 55.09+1.13¢
G2: Control (+ve) 1.09+1.0417 86.02+1.662
G3: 5% Seeds 0.94+1.01° 72.18+3.75°
G4: 10% Seeds 0.87+0.91%¢ 66.20+1.99%°
Gs: 5% Seeds Paste 0.77+1.04% 62.78+2.16°
Ge: 10% Seeds Paste 0.73+1.00% 58.15+2.18

-67 -

All values are represented as means + SD.
Means with different superscript are significantly different at (P < 0.05).

Table 4. Effect of Cucurbita Pepe L. Seeds and Paste on Lipid Peroxidation Expressed as
Malondialdehyde of Rats

Parameters MDA
Groups

(mmol /ml)

G:: Control (-ve) 0.83+0.02¢
G2: Control (+ve) 1.90+0.022
Gs: 5% Seeds 1.13+0.03°
G4: 10% Seeds 1.09+0.04°
Gs: 5% Seeds Paste 1.03+0.01%
Gs: 10% Seeds Paste 0.96+0.01°¢

All values are represented as means + SD.
Means with different superscript are significantly different at (P < 0.05).
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Table (5): Effect of Cucurbita Pepe L. Seeds and Paste on Antioxidant Enzymes Activity Which

Were Assayed in Blood of Rats

Parameters Catalase GPx SOD
Groups

G1: Control (-ve) 839.09+3.46° 812.19+4.35% 891.15+8.282
G2: Control (+ve) 345.28+4.89¢ 356.03+4.93¢ 535.15+11.13¢
Gs: 5% Seeds 461.41+5.184 361.38+4.42¢ 571.67+5.45°

G4: 10% Seeds 551.00+4.46° 427.14+4.29° 743.83+6.31°

Gs: 5% Seeds Paste 671.05+2.72° 545.28+5.76° 851.00+4.462
Gs: 10% Seeds Paste 685.43+2.35° 560.32+4.25° 852.64+5.632

All values are represented as means + SD.
Means with different superscript are significantly different at (P < 0.05).

Table (6): Effect of Cucurbita Pepe L. Seeds and Paste on Antioxidant Enzymes Activity Which
Were Assayed in Brain Tissue of Rats

Parameters Catalase GPx SOD
Groups U/ml

Gi: Control (-ve) 1149.14+4.352 1083.35x5.762 1033.86+3.42°
G2: Control (+ve) 865.89+4.254 752.92+3.65° 729.26%4.12°
Gs: 5% Seeds 879.50+5.71¢ 758.64+5.67¢ 741.95+2.33%

G4: 10% Seeds 959.69+4.46° 850.91+4.39¢ 767.28+4.66"

Gs: 5% Seeds Paste 975.29+£2.43° 875.27+6.19° 834.89+5.15°¢
Gs: 10% Seeds Paste 1034.47+8.28° 924.42+6.64° 881.38+4.87°

All values are represented as means + SD.
Means with different superscript are significantly different at (P < 0.05).

Table 7. Effect of Cucurbita Pepe L. Seeds and Paste on Inflammatory Markers (IL-6 & INF-
Gamma) of Rats

roups
(pg /ml)

Gi: Control (-ve) 20.58+1.60¢ 14.21+0.37¢
G2: Control (+ve) 37.58+0.612 23.51+0.842
G3: 5% Seeds 29.57+0.48° 19.32+0.47°

G4: 10% Seeds 24.26+0.78% 17.41+0.50b¢

Gs: 5% Seeds Paste 25.39+0.78 16.97+0.80°
Ge: 10% Seeds Paste 22.22+0.59 15.25+0.45%

All values are represented as means + SD.
Means with different superscript are significantly different at (P < 0.05).

Table (8): Chemical Compositions of Cucurbita Pepe L. Seeds (g/100 g Fresh Weight

Parameter Cucurbita Pepe L. Seeds
Moisture (%) 6.72
Total lipids (%) 30.76
Protein (%) 35.11
Carbohydrate (%) 5.32
Ash (%) 5.1
Fiber (%) 16.99
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According to the data in the Table (1) Cucurbita Pepo L. seeds and seed paste exhibit antioxidant and
anti-obesity properties. Cucurbita Pepo L. seeds and paste have been shown to protect against obesity,
which is linked to an increased risk of cardiovascular disease (Ilkun and Boudina, 2013).

According to the findings in Table (2) Cucurbita seed and seed paste show antioxidant and
hepatoprotective properties. Pumpkin seeds (Cucurbita Pepo L.) contain antioxidants (Nkosi et al.,
2006). Makni et al. (2008) identified hypolipidemia as a condition. Eraslan et al. (2013) found it to
be antiatherogenic and hepatoprotective. activities. Pumpkin seed oil (PSO) is high in unsaturated
fatty acids, antioxidants, and sterols, according to phytochemical research (Rabrenovic et al., 2016).
Procida et al. (2013) identified amino acids, important fatty acids, -carotenes, certain triterpenes,
phytosterols, zinc, and selenium. luteolin, tyrosol, vanillin, vanillic acid, ferulic acid (Andjelkovic et
al., 2010).

From the above mentioned data in Table (3) it could be observed that, Cucurbita Pepo L. seed and
seed paste have antioxidant and nephroprotective effects. The seed's nephroprotective qualities might
be linked to its antioxidant capabilities, which suppress the action of arginase. Nonetheless, as
compared to raw Cucurbita Pepo L. seeds supplemented diet, roasted Cucurbita Pepo L. seeds
supplemented food had a much stronger effect on all examined parameters. Arginase has been found
to be an essential biomarker in disorders associated with renal injury/harm (Anadozie et al., 2018;
You et al., 2013). Arginase plays an important function in renal tissue protection, and decreased
enzymatic activity has been linked to decreased albuminuria, oxidative stress, plasma creatinine
levels, and kidney macrophage recruitment (You et al., 2013).

Free radicals, such as superoxide radical, can combine with NO to form peroxynitrite, reducing NO
bioavailability. Expanded arginase activity in the kidney might thus reduce L-arginine accessibility to
nitric oxide synthase, resulting in a decrease in NO generation and an increase in superoxide
formation owing to eNOS uncoupling, as discovered in the current study (Kim et al., 2009).

A roasted Cucurbita Pepo L. seed diet may increase the availability of arginine, which is required for
NO generation. As a result, arginine availability modulates the NO/cGMP pathway (Anadozie et al.,
2018; Reddy et al., 2015). This study backs up previous findings that dietary constituents and plant
products decrease arginase activity in toxic chemicals or xenobiotics-induced Kkidney injury
(Akinyemi et al., 2017; Akomolafe et al., 2019; Anadozie et al., 2018).

From the above mentioned data in Table (4) it could be observed that, Cucurbita Pepo L. seed and
seed paste contain antioxidant and anti-obesity properties, which are important because obesity,
insulin resistance, and type 2 diabetes are all linked to an elevated risk of CV disease (llkun and
Boudina, 2013). Several critical phenomena associated with CV illness can be induced by the
connected OS, including lipid buildup, increased fibrosis and stiffness, altered calcium homeostasis,
aberrant autophagy, changed substrate consumption, and mitochondrial dysfunction (llkun and
Boudina, 2013; Rani et al., 2016). In hypercholesterolemic rats, pumpkin seed oil was tested for its
cardiovascular preventive impact. The delivery of pumpkin seed oil resulted in a decrease in the ratio
of triglycerides to high-density cholesterol, indicating antiatherogenic (CV protecting) properties.
This protective effect was linked to the presence of phytosterols, unsaturated fatty acids, phenolics,
and carotenoids, which combined decreased the lipids as a result of pumpkin seed oil's strong
antioxidant nature.

From the above mentioned data in Tables (5 & 6) it could be observed that, Cucurbita Pepo L. seed
and seed paste can increase the activity of invitro antioxidants, which is important because oxidative
stress has been linked to a variety of chronic illnesses and associated consequences, including
diabetes, obesity, CVD, and cancer (Yadav et al., 2017).

Several laboratory investigations have demonstrated antioxidant activity (Caili et al., 2006). The
phenolic components in Cucurbita Pepo L. seed methanolic extract are more concentrated. Their
overall phenolic content influences their radical scavenging ability. Cucurbita Pepo L. seed extract
injection raised the serious and hepatic activities of superoxide dismutase and glutathione peroxidase
in mice while decreasing malonaldehyde content (Yadav et al., 2017). Pumpkin polysaccharide has
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also been shown to improve superoxide dismutase and glutathione peroxidase activity while
decreasing malondialdehyde concentration in tumor-containing mouse serum.

From the above-mentioned data in Table (7) it could be observed that, Cucurbita Pepe L. seed and
seed paste have antioxidant and anti-inflammatory effects. TNF- o and IL-6 have both been
implicated in the pathophysiology of depression (Taraz et al., 2015; Pedraz-Petrozzi et al., 2020).
Mice lacking IL-6 or TNF- a receptors have been shown to be resistant to depressive behaviors
(Viana et al., 2010). As a result, they were evaluated in this study, and it was discovered that TNF- a
and IL-6 levels were considerably higher in the serum of rats exposed to CUMS for 4 weeks,
indicating that they were depressed. Numakawa et al. (2014) found this in rats with behavioral
despair, while Taraz et al. (2015) found it in people with depression. In this investigation, treatment
of pumpkin extract was related with improved depressed behavior, as evidenced by a substantial
reduction in FST immobility time and a significant decrease in corticosterone and inflammatory
cytokines TNF- a and IL-6 in the blood. Kim et al. (2016) confirmed these findings by reporting that
SSP for 28 days reduced the number of inflammatory cytokines in depressed rats. Pumpkin's anti-
inflammatory action may be ascribed to active components such as oleic and palmitic acids, as well as
estradiol.

Our Results for Chemical Compositions of Cucurbita Pepe L. Seeds: Moisture: 6.72%, Total
lipids: 30.76%, Protein: 35.11%, Carbohydrate: 5.32%, Ash: 5.1% and Fiber: 16.99%. While
chemical compositions of Cucurbita Pepe L. seeds according to Kim et al. (2012) were: Moisture:
6.41%, Total lipids: 37.98%, Protein: 26.88%, Carbohydrate: 10.22%, Ash: 5.5% and Fiber: 12.84%.
We found that DPPH Antioxidant activity was 93.4 % and (TPC) total phenolic compounds: 205 mg
GAE/100 g.

4. Conclusion

In conclusion, the results suggested that ingestion of high concentrations from Cucurbita Pepo L.
seeds and seeds paste increases their protective effect against oxidative stress hazards so the current
study recommends intake of appropriate amounts from high concentrations from Cucurbita Pepo L.
seeds and seeds paste Daily particularly in patients suffering from oxidative stress disorders.

The results showed that using (5% & 10%) levels of Cucurbita Pepo L. seeds paste has a more potent
anti-oxidant effect than using (5% & 10%) Cucurbita Pepo L. seeds.
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