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Abstract

Pumpkin seeds have been associated with myriad of medicinal uses in different part of the world. The pumpkin seed is
a rich natural source of antioxidant. Till date researchers reported significant potential of herbal drugs employed in
various traditional, complementary and alternative systems. The pharmacological activity of several medicinal plants
has been scientifically documented. The present review is useful for up-to date investigations on the medicinal activity
of Cucurbita moschata furthermore, we assessed the possible protective efficacy of pumpkin seed extract on sperm
characteristics. The study aimed to improved quality of spermatozoa by giving extracted pumpkin seeds in domestic
rooster. Different level of extract pumpkin seeds (T0: 0 mg/Kg BB, T1:1600 mg/Kg BB, T2: 3200 mg/Kg BB, and T3:
6400 mg/Kg BB). Volume, pH, Concentration, motility, viability, abnormality of spermatozoa were measured twice a
week after exposed to heat. This research indicate that supplementation of extract Pumpkin seed could significantly
improve quality of rooster spermatozoa, therefore it could support productivity of domestic rooster in tropical area.
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1. Introduction

Indonesia has at least 34 type of local chicken in Indonesia. Thus, the most popular and reared almost thoroughot the
entire country is kampung chicken (FAO, 2008; Henuk et al, 2015). However, it has slow sexual maturity, low
productivity, and relatively expensive price because the high demand which not offset by increased production (Hambu
et al, 2016). Increasing the quality and quantity of sperm is one of the problem solving in the context of developing
national farms and conserve the plasmagerm.

The Spermatozoa and Seminal plasma (semen) is important in poultry breeding. Poultry semen contains 3-8 x 10% /ml
spermatozoa for roosters. Good semen quality is a crucial tool for the rapid improvement of fertility by allowing
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maximum use of genetically improved roosters and evaluation of semen quality is crucial before the selection of
breeding rooster used for artificial insemination (AI) (Ayeneshet et al., 2024).

Artificial insemination (Al) in the poultry is the method of choice to increase poultry production, genetic improvement
and control of veneral diseases (Dhama et al, 2014; Getachew, 2016; Kharayat et al. 2016). The Successfull of the method
depends on strain of chicken, age of chicken, semen quality, diluent for sperm, dose of sperm, and storage of semen
(Hambu et al. 2016; Mohan et al. 2018; Rochmi and Sofyan, 2019). Both of Fresh and cryopreservation semen can be
used for Al in the poultry (Th'elie et al. 2019). Cryopreservation semen can protect the plasmagerm in danger of loss.
However, chicken sperm is more sensitive to the freezing process and their quality post thawing is also relatively low
compared with the mammalian species (Mosca et al. 2016; Malik et al. 2019).

The environmental temperature is an important factor of semen quality and fertility of roosters intropical countries
where the avian are mostly raised in opensided poultry house. It has long been reported that semen quality is decreased
during summer or on exposure to high ambient temperature. The heat exposure might have resulted innuclear
abnormality leading to declined fertility (Shanmugam et al., 2015). The addition of dietary supplements the pumpkin
seed extract which serve as antioxidant, immunomodulator, and mineral Zn which containing of pumpkin seed extract
can protect testicular damage due to exposure to heat, heavy metals, and fluoride (Rowe et al, 2013).

Pumpkin (Cucurbita sp.) is a fruit vegetable, native to the Western Hemisphere and easily cultivated in Tropical Asia
countries such as Indonesia, Malaysia, and Philippines (Lestari and Meiyanto, 2018). There are many varieties of
pumpkin such as Cucurbita maxima, Cucurbita pepo, Cucurbita moschata, Cucurbita ficifolia, and Cucurbita turbaniformis
in which Cucurbita moschata exhibits the widest variation in Indonesia (Gemrot et al., 2006). Although the pumpkin
itself has various benefits, the pumpkin seeds have been the focus of interest in the last few years in the field of diet and
disease research due to the emerging various active components. In many studies reported that pumpkin seed are a
rich natural source of phytosterols (Phillips et al., 2005), proteins, polyunsaturated fatty acids (Sabudak, 2007),
antioxidant vitamins, carotenoids and tocopherols (Stevenson et al., 2007) and various elements (Glew et al., 2006) due
to these components are attributed providing many health benefits. Pumpkin seed extract (Cucurbita moschata) has
shown antioxidant effects through the lipoxygenase inhibitory pathway and its antioxidant ability can be examined
using DPPH (2, 2-diphenyl-1-picrylhydrazyl) analysis and also inhibits lipid peroxidation (Dowidar et al., 2020).

2. Material and methods

A total of 27 male domestic rooster aged one year old were used as sampel divided into four treatment groups (TO, T1,
T2, and T3) and negative control. Different level of pumpkin seeds extract (T0: 0 mg/Kg BB, T1:1600 mg/Kg BB, T2:
3200 mg/Kg BB, and T3: 6400 mg/Kg BB). Semens were collected once a week by abdominal massage method, then
evaluated for volume, color, pH, consistency, concentration, motility, viability, abnormality. good quality cement (70%
progressive motility) is then made into one in a sterile test tube. The data were analyzed by Analysis of Variance
(ANAVA) utilized SPSS version 25.00 software.

2.1. Study Period and Location

Semen quality test was performed in the Laboratory of Veterinary Technology, Faculty of Vocational Studies, Universitas
Airlangga, Surabaya. Pumpkin Seeds (Cucurbita moschata) were determined at the Tuban Regency, East Java, Indonesia.
All procedure for extraction was performed in the Laboratory of Faculty of Pharmacy, Universitas Airlangga, Surabaya.
This study performed from Agustus 2023 to January 2024.

3. Results and Discussion

The extract pumpkin seed contain mineral Zn which can protect testicular damage due to exposure to heat, heavy
metals, and fluoride. The results of spermatozoa from domestic rooster exposed to heat stress and treated with pumpkin
seeds extract showed positive results both macroscopically and microscopically show in Table 1. It is caused by mineral
Zn from Extract pumpkin seed allowing for the optimal spermatogenesis, good conditions are created from the
seminiferous tubules to the epididymis that can maintain spermatozoa life optimally (Mustafa et al., 2017). This is
related to the function of hormones to maintain complementary genital organs which will produce seminal plasma for
metabolism of spermatozoa and as a source of food substances for spermatozoa to live.
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Table 1 Means of quality of rooster sperm were treated extract pumpkin seed

Characteristics Means * SD

Macroscopic Treatment 0 |Treatment1 |Treatment2 |Treatment3 |Control-
Volume (ml) 0,298+ 0,054= | 0,408+ 0,620 | 0,692+ 0,062¢ | 0,745+ 0,049<d | 0,798 + 0,0364
Color White Cream Cream Cream Cream
Consistency Thin Thick Thick Thick Thick
Odor Typical Typical Typical Typical Typical

pH 4,722+0,461 | 5,611+0,502 | 6,778+0,428 70 70
Microscopic

Mass motility +(1) £ 0,00 ++(2)£0,00 | +++(3) 20,00 | +++(3)£0,00 | +++(3) 0,00
Sperm mobility (%) 20,111+ 2,5412| 51,889 £3,251>| 81,611+ 3,109¢| 90,389+ 1,5774| 92,111 +2,9344
Concentration (10° cells/ml) | 2,498+ 0,2832 | 3,073+0,245b | 3,147 £ 0,160"¢| 3,236+ 0,190 | 3,301+ 0,174¢
Sperm viability (%) 10,500 £1,8632 | 43,278+2,164 | 73,472+ 2,440¢| 90,000 + 2,294 | 91,944 +3,4594
Sperm abnormality (%) 13,722+2,0454|11,083 +1,717¢| 7,417+ 1,468P | 5917+ 1,407 | 2,778+ 1,228

Note: Different superscripts in the same column indicate a significant difference (p < 0.05).

Spermatozoa produced after heat stress exposure is lower than normal. Heat stress in domestic rooster can cause
process barriers in the hypothalamus and cause hormonal disorders. Hormonal disorders can cause lydig cell failure in
secreting the hormone testosterone, thus inhibiting spermatogenesis. Acute heat stress can increase HSP70, HSPD1, and
HSPAS in the testicles. The expression of these genes is involved in the process of apoptosis (Murugesan et al., 2017).

The motility of spermatozoa exposed by heat stress decreased compared with before condition (Tabel I). This is because
heat stress in domestic rooster can increase HSP70 in the brain (Zhang et al,, 2014). Heat stress in poultry causes
endocrine dysfunction, reduced antioxidant capacity, and disrupted calcium, phosphorus and mineral zinc balance (Ma
et al, 2014). The testosterone hormone correlates negatively with corticosterone. Therefore mineral Zn can improve
secretion of this hormones. Testosterone in epididymis is converted to dihydrotestosterone (DHT) by the enzyme 5«
reductase. The function of DHT to eliminate cytoplasmic droplet in the spermatozoa, therefore spermatozoa can
released from the epididymis and have high motility. If testosterone and DHT in the epididymis increase, the process of
removal of the cytoplasmic droplet will improve and spermatozoa that emerge from the epididymis will also increase
of motility. Mineral Zn can influence of motility, and viability bufallo spermatozoa (Alavl-Shoushtari et al., 2009).

In other side, The highest dosages of this pumpkin seed extract (T3) showed decrease of spermatozoa concentration,

motility, viability, and abnormalities significantly. It occured because of Zn imbalance in seminal plasma or spermatozoa
may have a negative impact on seminal abnormalities and rised of oxidative stress (Heidari et al., 2018).

4., Conclusion

Supplementation of extrct pumpkin seed extract (dose 3200 mg/Kg BB) can increase quality sperm. although it requires
further research related to the mechanism.
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