Trop J Nat Prod Res, May 2021; 5(5):952-958

ISSN 2616-0684 (Print)
ISSN 2616-0692 (Electronic)

ﬁ Available online at https://www.tjnpr.org

Tropical Journal of Natural Product Research

Evaluation of Dietary Supplementation of Pumpkin (Cucurbita pepo L) Seed on
Antioxidant Status, Hormonal Level and Sexual Behavior in Male Rats

Seun F. Akomolafe®* and Ayodeji A. Olabiyi®

!Department of Biochemistry, Faculty of Science, Ekiti State University, Ado Ekiti, P.M.B 5363, Nigeria
Department of Medical Biochemistry, Afe Babalola University, Ado Ekiti. P.M.B 5454, Nigeria

ARTICLE INFO

ABSTRACT

Article history:

Received 29 January 2021
Revised 17 April 2021
Accepted 13 May 2021
Published online 03 June 2021

Copyright: © 2021 Akomolafe and Olabiyi. This is
an open-access article distributed under the terms of
the Creative Commons Attribution License, which
permits  unrestricted use,  distribution, and

The seed of pumpkin (Cucurbita pepo L) is reportedly used as sex enhancer in folk medicine and
to treat impotence in men. Despite all the documented importance of pumpkin seed in both
nutrition and medicine, there is little or no scientific evidence of the sexual enhancement of seed
in albino rats. In this study, sexual enhancing effect of pumpkin seed on healthy male rats was
evaluated. Rats were fed with basal diets (NC), diet supplemented with raw pumpkin seed (5 and
10%), roasted pumpkin seed (5 and 10%) and sildenafil (5 mg/kg). Pre-treated of experimental
rats with pumpkin seed for fourteen days led to a significant increment in antioxidant status,
hormonal level and sexual behavior. However, processed pumpkin seed appeared to be the most
promising when compared to Sildenafil, a standard aphrodisiac drug. In conclusion, these
behavioral as well as biochemical parameters which revealed enhanced activities could be part

reproduction in any medium, provided the original
author and source are credited.

of the mechanism by which the seed exerts its aphrodisiac properties.
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Introduction

Erectile dysfunction (ED) alludes to a man's steady failure to
accomplish or keep up penile erection for good sexual movement.!
Predominance and the seriousness of ED has been archived to increment
with age just as various pathogenetic factors.>® Directly, around 150
million men has been assessed to be influenced by ED worldwide and it
has additionally been recommended that around 322 million men will be
influenced all around in the following a long time from now with about
2.5 occasions increment in Asia, Africa and South America.*® Penile
erection relies upon increased blood flow to the corpora cavernosa ’ and
this increase in blood flow has been identified with induction by
increased sacral parasympathetic-nitrergic movement and diminished
sympathetic activity.® Trials have exhibited that nitric oxide (NO) play a
middle and essential function in the vasodilator systems that cause penile
erection.’*® NO additionally assume a function in controlling sexual
conduct by advancing dopamine discharge™™® just as actuating
luteinizing hormone-discharging hormone.™
Penile erection is a complex process including the transaction between
penile vasculature, neural motivations, hormone levels, and cognitive
behavior.*® Sildenafil, Vardenafil, and Tadalafil have been acknowledged
and utilized for adjustment of erectile dysfunction since year 1998
because of the inhibitory impact on phosphodiesterase V.!" Be that as
it may, there are a few related reactions to the utilization of these
manufactured medications and this has required the requirement for
elective helpful methods for overseeing ED which could be tackled
from plant sources known to have different bioactive substances with
strong pharmacological possibilities.™®
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Pumpkin seed (Cucurbita pepo Linn, Family: Cucurbitaceae) is one of
the most seasoned known cultivated species. It is known as pumpkin in
English and locally called Elegede in Yoruba, Southwest, Nigeria.”® This
plant is local to Northern Mexico and Southwestern and Eastern USA
and furthermore exists in wild structure in Europe and Asia. The young
leaf that is locally called "Gboro" is regularly devoured while the mash
of ready natural products has been accounted for its utilization in the
administration of intestinal inflammation, stomach and liver issues and
as dietary enhancement for nutrient A.%° The seeds, also called pepitas,
are little level, green consumable seeds that are frequently suggested as
dietary enrichment. The seeds can be processed into fine structure and
blended with grains for making bread, or, after roasting, consume as a
snack. Pepitas has been archived to contain higher measures of linoleic,
oleic acid, palmitic acid, stearic acids carotenoids, zinc, selenium,
nutrient E, and magnesium salts”** with differing wellbeing advancing
properties.”® In any case, basic biochemical guideline answerable for the
administration of erectile dysfunction related with the utilization of
pumpkin seed has not been accounted for. Henceforth, this examination
look to research the impact of dietary supplementation of pumpkin
(Cucurbita pepo L) seed on antioxidant status, hormonal level and sexual
behavior in male rodents as an approach to quantify/assess its possible
capacity to easing ED condition.

Materials and Methods

Sample collection and preparation

Materials

We gathered new matured pumpkin fruits from a local market in Ado
Ekiti, South Western Nigeria, after authentication in the Department
of plant Science and Biotechnology, Ekiti State University, Ado EKiti,
Nigeria (Voucher number UHAE 433). The seeds were purchased
August, 2019 and expelled from the fruits with table blade, washed
with distilled water and left to air dry for three days at room
temperature. The seeds were then broken physically, cleaned and
isolated from the hulls. From that point, a segment of the seeds was
roasted in an electric stove for 30 min at 100 °C (Plate 1). The raw
portion was dried to constant weight in oven at 40 °C *® (Plate 1). The
two samples were independently pounded, defatted in cool n-Hexane
and kept at -4°C in a water/air proof holder before examination.
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Besides, the proximate examinations of the samples were done to
decide the nutritional content of the seed which was utilized in the
eating regimen definition (Table 1). Appropriate portions of each seed
powder were used for feed formulation as shown in Table 1.

Bioassays

Animals

Sixty grown-up male Wistar rodents were provided by the rearing
colony of the Department of Anatomy, College of Medicine, EKiti
State University, Ado EKiti, Nigeria. They were first acclimatized to
standard laboratory atmospheric condictions (temperature: 25 °C, on a
12 h light/dark cycle), and took care ad libitum with standard
laboratory diet and water. All animal experiments were acted as per
the rules of the Institutional Animal Ethical Committee (Approval
number AFO049SAKO010).

Experimental design

The rodents were separated into six groups of ten animals each (n =
10). Group 1: healthy control rodents put on basal eating regimen;
Group 2: rodents took care of diet enriched with 5% raw pumpkin
seed; Group 3: rodents took care of diet enriched with 10% raw
pumpkin seed; Group 4: rodents took care of diet enriched with 5%
processed pumpkin seed; Group 5: rodents took care of diet enriched
with 10% processed pumpkin seed; Group 6: healthy rodents took care
of basal eating regimen and administered Sildenafil citrate
(5mg/kg/day). Every day feed intakes were observed. The trial kept
going 14 days after which sexually active male and female animals fed
standard laboratory diet were combined for a video visual account of
sexual behavioral examinations. These male rodents were fasted
overnight and sacrificed by decapitation, their blood collected for
serum preparation followed by determination of sex hormone levels
while penile tissue were processed for enzymatic and non-enzymatic
activities. The sample’s portions are utilized to explore the
conceivable natural impact corresponding to increment in utilization
of these materials.

Sexual behavior

The sexual behavioral test was done by Thawatchai et al.”’ as
improved by Olabiyi et al.®® The surveyed sexual parameters
incorporate  mounting number (the quantity of mounts without
intromission from the time of acquaintance of the female with the
male), mounting latency (the time interval between acquaintance of
the female with the principal mount by the male), intromission number
(the quantity of intromissions from the time of presentation of the
female until the finish of the analysis), intromission latency (the
stretch from the time of acquaintance of the female with the main
intromission by the male), ejaculation number (the occasions the male
discharged semen into the genital of the female rodent), and
ejaculation latency (the span from the acquaintance of the male with
female to the first run through the male discharged the semen into the
female).

Determination of sexual hormone levels

Toward the finish of the 14-day investigative period, rodent blood
samples were collected and serum isolated from the plasma for the
test. Testosterone (T), luteinizing hormone (LH), follicle animating
hormone (FSH), and prolactin (P) levels were estimated utilizing
financially accessible kits from Randox (Crumlin, Dublin, Northern
Ireland, UK).?

Antioxidant assay

The supernatant got from the penile tissues was utilized for assessment
of total thiol (T-SH) content,”® reduced glutathione (GSH) level
catalase,™ superoxide dismutase (SOD) activities.*

Statistical analysis

All data were tested for normality and analyzed using Graph Pad
Prism 5 (Graph pad, San Diego, CA, USA). One-way analysis of
variance (ANOVA) was used to analyze the mean while appropriate
post-hoc treatment was applied. Statistical significance was defined as
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P values less than 0.05 while the data was expressed as mean + SD or
SEM.

Results and Discussion

In this study, supplementation of diet with raw and processed pumpkin
seeds (5% and 10%) caused a significant (p < .05) increment in both
mounting number (Figure 1a), intromission number (Figure 1c) and
ejaculation number (Figure le) when compared with the healthy
control group. Nonetheless, mounting latency (Figure 1b),
intromission latency (Figure 1d) and ejaculation latency (Figure 1f)
were significantly (p < .05) brought down in rats that took raw and
processed pumpkin seeds enriched diet in contrast with the healthy
control group. Taken together, the mounting, intromission as well as
ejaculation latencies in groups treated processed pumpkin seed
enriched diet eating regimen was decreased when contrasted with the
groups that took the raw seed diet, as well with that of standard drug,
sildenafil citrate. Penile erection likewise relies upon the inclusion of
androgens, especially testosterone which have been uncovered to have
both principal and minor impacts on penile erection.?®*

Testosterone levels and substitution have been connected to sexual
capacity, explicitly erection quality, libido, and ejaculatory function.*
FSH directs the development of seminiferous tubules and upkeep of
spermatogenesis in males. FSH is additionally fundamental for sperm
formation. It bolsters the capacity of Sertoli cells, which thusly bolster
numerous parts of sperm cell development. LH invigorates the
emission of testosterone from gonads by binding to receptors on
Leydig cells in this manner stimulating synthesis just as release of
testosterone.®® Hyperprolactinemia has been connected to erectile
dysfunction and its effect announced.**

Reduced discharge of LH or FSH can cause a disappointment of gonadal
capacity (hypogonadism), a condition that is commonly prove in males
as disappointment in production of typical quantities of spermatozoa.
From our finding, observed increment in FSH, LH and testosterone
levels of rodent placed on raw and processed pumpkin seeds may
recommend that this seed may contain bioactive constituents that could
improve the precursors of sex hormones and increment circulating
testosterone level.® It is deserving of note that hyperprolactinemia is
related with low circulating levels of testosterone, which is secondary to
restraint of gonadotropin-discharging hormone release by the raised
prolactin levels.*® Consequently, the significant (p<.05) decline saw in
the level of prolactin among the rodent groups placed on processed
pumpkin seed may show that dietary enrichment with processed
pumpkin seed decreased prolactin level which thusly may prompt
more noteworthy circling levels of testosterone, which is optional to
improvement of gonadotropin-discharging hormone secretion by the
low level of prolactin. Taking together, this finding may recommend
that increased motivational component of sexual behavior in male
rodent are connected to raised testosterone levels.’ There was
significant (p<.05) increment in the serum testosterone (Figure 2), LH
(Figure 3) and FSH (Figure 4) levels with a significant (p<.05) decline
in prolactin (Figure 5) level of rodents took care of raw and processed
pumpkin seed diets in contrast with what is obtainable in the control
group. The processed pumpkin seed caused a noteworthy lessening
prolactin level while raw pumpkin seed caused a non-significant
abatement in prolactin level, though there was no factual distinction
for the prolactin value between 10% processed pumpkin seed and the
standard drug, sildenafil citrate. All things considered, the processed
pumpkin seed showed higher impact on these sexual hormonal levels
than raw pumpkin seed.

Oxidative stress meddles with the NO pathway and causes vascular
harm.®3 Antioxidant enzymes, for example, Superoxide dismutase
(SOD), Catalase (CAT), and glutathione peroxidase are the first line of
guard against oxidative injury.”® SOD secures tissues against oxygen
free radicals by catalyzing the clearing of superoxide radicals,
changing them to H,O, and molecular oxygen, which harms the cell
layer and other organic structures.** These radicals (H2O, and lipid
peroxide) are promptly broken by catalase and glutathione
peroxidase.*? ** From this examination, an enhanced activity of these
antioxidant enzymes was uncovered.
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Raw pumpkin seed Roasted pumpkin seed

Plate 1: Raw and processed (roasted) pumpkin
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Figure 1: Effect of raw and processed pumpkin seed on mounting number (A), mounting latency (B), intromission number (C),
intromission latency (D), ejaculation number (E) and ejaculation latency (F). Data are expressed as mean £ SEM. p < 0.05 was
considered to represent a significant difference. *,# denote p < 0.05 and **, ##denote p < 0.01 from the control group.
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Figure 2: Effect of raw and processed pumpkin seed on
testosterone level in rat’s corpora cavernosa.

Data are expressed as mean = SEM (n = 10). Values are significantly
different at *p < 0.05, **p < 0.01 versus normal control group, ep <
0.05 versus 5% raw pumpkin seed, $p < 0.05 versus 5% processed
pumpkin seed,&p < 0.05 versus 5% and 10% processed pumpkin seed,
#p < 0.05 versus Sildenafil citrate treated group.
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Figure 3: Effect of raw and processed pumpkin seed on
luteinizing hormone level in rat’s corpora cavernosa.

Data are expressed as mean £ SEM (n = 10). Values are significantly
different at *p < 0.05, **p < 0.01 versus normal control group, ep <
0.05 versus 5% raw pumpkin seed, $p < 0.05 versus 5% processed
pumpkin seed,&p < 0.05 versus 5% and 10% processed pumpkin seed,
#p < 0.05 versus Sildenafil citrate treated group.
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Figure 4: Effect of raw and processed pumpkin seed on
follicle stimulating hormone level in rat’s corpora cavernosa.
Data are expressed as mean £ SEM (n = 10). Values are significantly
different at *p < 0.05, **p < 0.01 versus normal control group, ¢p <
0.05 versus 5% raw pumpkin seed, $p < 0.05 versus 5% processed
pumpkin seed,&p < 0.05 versus 5% and 10% processed pumpkin seed,
#p < 0.05 versus Sildenafil citrate treated group.
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Figure 5: Effect of raw and processed pumpkin seed on
prolactin level in rat’s corpora cavernosa.

Data are expressed as mean = SEM (n = 10). Values are significantly
different at *p < 0.05, **p < 0.01 versus normal control group, ¢p <
0.05 versus 5% raw pumpkin seed, $p < 0.05 versus 5% processed
pumpkin seed,&p < 0.05 versus 5% and 10% processed pumpkin seed,
#p < 0.05 versus Sildenafil citrate treated group.
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Figure 6: Effect of raw and processed pumpkin seed on total thiol (T-SH) level (A), reduced glutathione (GSH) level (B), superoxide
dismutase (SOD) activity (C) and catalase activity (D) in rat’s corpora cavernosa. Data are expressed as mean £ SEM (n = 10). Values
are significantly different at *p < 0.05, **p < 0.01 versus normal control group, ep < 0.05 versus 5% raw pumpkin seed, $p < 0.05
versus 5% processed pumpkin seed, and p < 0.05 versus 5% and 10% processed pumpkin seed, #p < 0.05 versus Sildenafil citrate
treated group.

Table 1: Diet formulation for basal and supplemented diets for control and test groups (g/100g)

Ingredients Group 1 Group 2 Group 3 Group 4 Group 5 Group 6
Skimmed Milk (g) 40 38.47 36.92 38.47 36.92 40

QOil (g) 10 9.84 9.68 9.84 9.68 10

Premix (g) 4 4 4 4 4 4

Corn Starch (g) 46 42.69 39.40 42.69 39.40 46
Pumpkin seedl (g) - 5 10 - - -

Pumpkin seed?2 (g) - - - 5 10 -

Sildenafil citrate - - - - - 5mg/kg/day
Total (g) 100 100 100 100 100 100

Note: Skimmed milk = 32% protein; The vitamin premix (mg or 1U/g) h was the following composition; 3200 U vitamin A, 600 1U vitamin D3, 2.8 mg
vitamin E, 0.6 mg vitamin K3, 0.8 mg vitamin B1, 1 mg vitamin B2, 6 mg niacin, 2.2 mg pantothenic acid, 0.8 mg vitamin B6, 0.004 mg vitamin B12,
0.2 mg folic acid, 0.1 mg biotin H2, 70 mg choline chloride, 0.08 mg cobalt, 1.2 mg copper, 0.4 mg iodine, 8.4 mg iron, 16 mg manganese, 0.08 mg
selenium, 12.4 mg zinc, 0.5 mg antioxidant. Group 1: Control rats placed on basal diet; Group 2: rats placed on a basal diet supplemented with 5% raw
pumpkin seed for 14 days; Group 3: rats placed on a basal diet supplemented with 10% raw pumpkin seed for 14 days; Group 4: rats placed on a basal
diet supplemented with 5% roasted pumpkin seed for 14 days; Group 5: rats placed on a basal diet supplemented with 10% roasted pumpkin seed for 14
days; Group 6: Rats placed on basal diet and then administered sildenafil citrate (5mg/kg/day). Pumpkin seed 1 = Raw pumpkin seed, Pumpkin seed 2 =
Roasted pumpkin seed.
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Along these lines, the sexual improving impact of the comprehensive
eating regimens may in part be related to the antioxidant possibilities
of pumpkin seed which may have set off the endogenous antioxidant
enzyme activities**> and hormones.”® The impact of raw and
processed pumpkin seeds on antioxidant status of the corpus
cavenosum in healthy rodents is presented in Figure 6a—d. In this
examination, higher SOD action, TSH and GSH levels were seen in
rodents taken 5% and 10% processed pumpkin seed with no
significant (p>0.05) change in CAT activity among the groups.

Conclusion

The improved sexual behavior, hormonal changes, and antioxidant
capacities showed by this seed in rodent model, could be a piece of the
conceivable mechanism by which they apply their aphrodisiac
properties, by and by, the processed pumpkin seed displayed higher
impact on these biochemical indices than raw pumpkin seed. Hence,
further studies are still ongoing on the characterization and toxicity of
the seed to ascertain its safety.
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