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ABSTRACT:

Science of health care now includes herbal remedies as fundamental component. Their
conventionally used therapeutic products were from plants. Male fertility-enhancing activity
of Oenothera biennis oil was investigated. In this study for 60 days in male Wistar rats that
were rendered infertile by sodium arsenite. The parameters assessed included semen pH,
volume, sperm count, viability, motility, sperm progressive assessment, sperm morphology,
histopathological investigations, and antioxidant studies. 24 male Albino Wistar rats of 171g,
aged 4 weeks, were chosen to mate with same number of female rats (n=24). Twenty-four
male Wistar rats treated with sodium arsenite (10 mg/kg) and divided into two groups (I-1V).
Every group received 0.5 ml and 1 ml of E. P. O. for one instance every sixty days, while
control groups received distilled water daily.Each group of animals was paired with female
rats for a duration of seven days. Day 8 saw successful mating of male rats. Semen was
gathered for examination of spermatogenic strictures, and the testicular supernatants were
ready for evaluation of antioxidant parameters and testicular function indices. When 0.5
mL/kg/day and 1 mlL/kg/day E P O were provided for 60 days, the amount administered
decreased in pattern of mass improvement, by greatest effect being noted (p < 0.05) On the
other hand, E P O showed significant dose-dependent increases (p < 0.001) in the percentage
of living sperm and total sperm count, but percentage of dead sperm and aberrant sperm
showed opposite effects. Overall, higher spermatogenesis, steroidogenesis, antioxidant
activity observed throughout a 60-day prolonged oral therapy with 0.5 and 1 mL/kg body of E
PO.
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Introduction:

A significant public health concern, infertility affects one in five married couples globally, and
about 30% of cases are due to male causes. Male fertility can arise for a number of causes,
including both reversible and irreversible circumstances. [2] The World Health Organization
believes that 60-80 million couples globally are infertile at the moment [3]. Male infertility can
show up as oligospermia, azoospermia, hypoactive sexuality, erectile dysfunction, premature
ejaculation, etc., but oligospermia is the most prevalent kind. [4]. By boosting or augmenting
semen output, cleansing and enhancing semen quality, revitalizing ejaculatory processes,
enhancing sustenance and ejaculatory performance, and elevating desire, herbal plants
improve male fertility [5]. Oenothera biennis is a member of the family Onagraceae.
Additional common names for this plant are fever plant, German rampion, hogweed, evening
star, sun drop, weedy evening primrose, and King's cure-all. [6] Native American cultures used
the entire plant, especially the leaves, to make tea as a stimulant to treat sloth and prevent
"over fatness." The roots were also applied topically by the tribes to treat boils and piles. To
increase strength, they were also chewed and applied to the muscles. [7] Oenothera biennis is
the most common species in the Onagraceae family, which includes the evening primrose
(Oenothera L.). The genus Oenothera L. contains certain plants that exhibit biological-
potency.Consequently, research was performed to investigate the connection between
biological potency and the organicmakeup of several evening primrose components, primarily
seeds, stalks, and leaves. Flavonoids, phenolic acids, and fatty acids are the three
fundamental components present in every part of Oenothera biennis plants. On the other
hand, proteins, carbs, minerals, and vitamins are also present in primrose seeds.
Consequently, it is believed that the seeds—particularly the oil from evening primrose
seeds—are greatestfascinating springs of physiologically dynamiccomposites. The primary

components of this oil include polyphenols, fatty acids, sterols and aliphatic alcohols. Evening
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primrose oil (EPO) comprises the initial forms ofeicosanoidslikelinoleic acid (LA) 70-74%) and
y-linolenic acid (GLA) (8-10%)that may help maintain the health of human tissues. [8]
According to a survey of the literature, there have been reports of a variety of
pharmacological actions. Many vyears later, research revealed that the triterpenoids
discovered O. biennis extract in methanol and water may also possess the ability to scavenge
radicals. [9] Using DPPH, methanolic extract of O, biennis seeds was studied in 2009 and
shown to have strong radical scavenging action. [10]. An alcoholicharvest from the reduced in
fatEvening primrose (O. cinerea L.) seeds were tested in 2003 to see if it could control the rise
in blood glucose levels in rats. [11]. According to a paper, evening primrose oil's sterols may
guard against certain mediators that contribute to the development of inflammatory damage,
suggesting that the oil may have significance as a putative functional component. [12] In
order to learn more about the origins of O. biennis, research was done in 2017.
antiproliferative activity by targeting cathepsin D and ornithine deoxy carboxylase and used
the MTT assay. [13] O. biennis L seeds' methanolic extract showed strong antibacterial activity
against four pathogens in 2009: Candida albicans, Pseudomonas aeruginosa, Staphylococcus
aureus, and Escherichia coli[14] The patients who consumed O. biennis high in linoleic and y
linolenic acid showed improvements in their symptoms and nerve function tests [15] In rats
given cholesterol, a study examining the hypocholesterolaemia effects of six dietetic oils
discovered that O. biennis Linn oil prevents the concentrations of very low-density
lipoprotein, intermediate-density lipoprotein, and low-density lipoprotein cholesterol from
increasing in the presence of excess cholesterol in the diet following prolonged feeding.[16]
According to reports, O. Biennis had demonstrated strong cytoprotective and anti-ulcer
properties on a range of experimentally produced stomach lesions. [17] Although accurate
statistics on the prevalence of infertility worldwide are unavailable, estimates place the
number of couples who struggle with infertility at approximately 72.4 million. [18] Thus, the
purpose of this study was to assess the effects of oral ethylene propionate treatment on the
body weight, gonadosomatic index, and semen of male Wistar rats administered at dosages
of 25, 50, and 100 mg/kg for 60 days.Furthermore, the effects of oral E P O administration
were evaluated on the antioxidant enzyme system [catalase (CAT), glutathione (GSH), and
SOD] of treated rat testicles as well as on serum levels of luteinizing hormone (LH), follicle-
stimulating hormone (FSH), luteinizing hormone (LH), superoxide dismutase (SOD)
and luteinizing hormone (LH), In order to analyze spermatogenic properties, semen was
collected, and Testicular function indices and antioxidant parameters were analyzed using the
testicular supernatants.

Methodology:

Plant Material Collection and Identification

The Evening Primrose (Oenothera biennis) oil turned into gathered from Sigma-Aldrich enterprise

with houses of Refractive Index- n20/D 1.479, Density- 0.926g/mL at 25°C. And evaluated the
3
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phytochemical screening checks for , saponins, Flavonoids, Alkaloids,steroids, Anthraquinones,
Tannins, triterpenoids, proteins, Cardiac glycosides,amino acids, and declining Sugars.

Experimental Animals

All in all The research employed 48 rats total, of which 24 male Albino Wistar rats, aged 4
weeks, were chosen to mate with the same number of female rats (n=24). The study was
granted approval by the institutional animal ethics council under the reference CPCSEA
No.001/IAEC/NCPA/M.PHARMACY 21-22. The creatures were kept in cages made of
polycarbonate with a twelve light-dark cycles with regulated temperature (23+28C, 55+10%
RH) and humidity are provided. They had unrestricted access to meals of pellet chow and
distilled water.We bought evening primrose oil and sodium arsenite from Sigma Chemical Co.
in India.

Male fertility Treatment of Rats

In the fertility investigation, twenty-four sexually mature and healthy Adolescent rats that are
albino (170 g) and an equal number of female rats (170g) were used. After two weeks of
acclimatization, the male rats were completely randomized into four groups (1-4) of six rats
each. Group 1 (control) animals received one milliliter of distilled water (vehicle) orally for 60
days. Each of the four (n=6) randomly chosen groups of the twenty-four albino Wistar rats
received the following oral treatments.

Group 1: Negative control: Rats received 10 milliliters of distilled water along with a standard
diet.

Group 2: Positive control: Just one milliliter of Sodium Arsenite[10mg/kg] was administered.
Group 3: Test group-1: Rats received 1 milliliter of Sodium Arsenite [10mg/kgland 0.5
milliliters of EP O

Group 4: Test group-2: Rats received one milliliter each of E P O and sodium arsenite (10

mg/kg).

Method

The animals in groups 2, 3, and 4 were given 1 ml of sodium arsenite or 10 mg/kg at
first.Additionally, for 60 days, they received the same quantity of Evening Primrose Oil
(E.P.O.) orally once daily, which is equal to 0.5 and 1 milliliters, respectively. The
administration of sodium arsenite occurred at 0800 hours, whereas the E.P.O. was
administered at 2,000 hours. Following the final dosage, all groups of animals was matched
with female animals separately about a seven day-period in order to facilitate mating [this
length of time was chosen to guarantee that the female rats' reproductive cycle, or estrous
phase, which lasts an average of four days and makes them fertile and receptive during this
time, happens minimum once throughout the time spent partnering].On day eight, the male
rodents were killed following a successful mating, which was demonstrated by the presence

of spermatozoa in the female rat's vagina. The filtrates from the testes were produced in
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order to analyze the testicular function indices and reactive variables, and reproductive
fluid was collected in order to evaluate spermatogenic properties.

Estimation of body weight and food consumption

All animals' body weights and food intake were recorded before the experiment and after
infertility was induced using Prior to sacrifice, sodium arsenite.

Collection and Analysis of Semen

After cutting the caudal epididymis with pliers, the epididymis was carefully removed from
the testis.A polyester capillary tube was used to extract 10 ul of semen from each rat's caudal
epididymis. The resultant liquid was then transferred onto 1 mL of 0.1 M phosphate buffer
(pH 7.4) in petri plates in order to minimize or completely eradicate differences in
secretion.The plates were gently agitated to achieve uniformity, and the male reproductive
cells were let toscatter into the fluid for 10 minutes 37°C. Using accepted techniques, the
semen's P", volume, sperm count, viability, motility, progression, and morphology were
assessed.[19]

The volume of semen was measured by cutting and exposing the testis's dorsal epididymal
channel on one side [20].

The sperm count was measured by extracting the caudal epididymis from the right testes and
blotting with filter paper. The caudal epididymis was immersed in five milliliters of mol saline
in @ measuring cylinder. The volume of the epididymis was determined from the volume of
fluid displaced. Each well-mixed sample was diluted 1:20 using 950 pl of diluent after the
caudal epididymis was cut. [21] The Olympus microscope was immediately used to view the
stained slide at x40 magpnification.

Both stained and unstained spermatozoa were counted, and the percentage was calculated,
The motile spermatozoa were identified as soon as the semen was collected. Two drops of
heated sodium citrate (2.9% w/v) were added to a warm microscope slide (27°C) after 10 pl
of semen from the caudal epididymis had been aspirated onto it. The slide was then covered
with a heated coverslip that measured 22 x 22 mm and examined under a microscope with a
magnification of x 40. The motility of ten sperm cells was assessed for each of ten randomly
selected microscope fields. The motility of 100 sperm cells was then assessed at random.
Sperm cells came in three varieties: immotile, sluggish, and motile. The proportion of active
sperm cells identified by observing the advancing and non-advancing movements of the

sperm cells under a microscope [22].
No.of motile sperm cells

9 tile S s =
% of motile Sperm cells 2aTotal no of Sperm Cells

The fast and slow progressive motility was calculated by counting 200 sperm cells and
measuring the place at which the cells move with flagellar movement in a specified volume.
The result was reported as a percentage (range 0%- 100%). This buffer solution was used to
dilute the caudal epididymis fluid to 1.0 ml in order to evaluate the sperm morphology. [23].
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10 pl of this diluted mixture (1:20) was further diluted using 10% neutral buffered formalin.
After adding two drops of warm Eosin/Nigrosin stain to the semen on a heated slide, the
morphology of the spermatozoa was assessed. The stained slide was immediately examined
under a microscope with an x 40 magnification after forming a uniform smear and allowing it
to air dry. [24]. The types and quantity of aberrant spermatozoa were determined by
randomly selecting five microscope fields, and the total number of spermatozoa in each field
was then counted. Sperm cells were categorized into three groups based on the presence of
one or more abnormal features: tail defects (irregular coiled or multiple tails, short); defects
of the head (double or detached head, round, small or large); and neck and middle piece
defects (distended, irregular, bent middle piece, abnormally thin middle piece . As a
percentage of all spermatozoa, the quantity of aberrant spermatozoa was reported.
Determination of testicular function indices:

The male rats' testes were subjected to biochemical parameter analysis, which included the
following: total protein [25], total cholesterol [26], glycogen [27], testes-body weight ratio
[28], and catalase activity [29]. Using a direct enzyme immunoassay (EIA) kitTesticular
testosterone, serum luteinizing hormone, and follicle-stimulating hormone concentrations
were all quantitatively assessed. [30]

The data, which were displayed as the means + SEM of five conclusions, were analysed using
SPSS Version 21. The statistical tools employed were a one-way analysis of variance and
Duncan's multiple-range test. The threshold for statistical significance was set at p < 0.05.
Results:

Effects of Oral Treatments with E P O Rat Body Weights.

Rats given SodiumArsenate10mG/kG orally day during sixty dayssaw a significant(p<0.001)
reduction in body weight, with the treated rats showing sustained and constant increases in
body weight. On the other hand, compared to sodium arsenite 10 mg/kg, repeated oral
treatments with 0.5 and 1 ml caused E P O significant (p<0.05) increases in the treated rats'
weight gain pattern. At 1ml/kg/day E P O the greatest weight gain was seen (p<0.05).
Table-1-Effects of Oral Treatments with E P O Rat Body Weights.

Body Weight (gm)
S.No Group Before Treatment After Treatment
1 Group-1 191.83+3.8 211.83+5.9
2 Group-2 188.33 +4.77 204 +9.67
3 Group-3 185 + 4.83 207.16 +7.83
4 Group-4 189.83 + 4.3% 217.33+7.0%

The data is the average of five duplicates + standard error of the mean. There is a substantial
difference (p<0.05) between the test values for each parameter with superscripts 2, 3, and 4,

and the control value of 1.
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Fig-1 Animal Body Weight
Semen Characteristics
The rats' total sperm count increased dramatically (p<0.05) when they were administered 0.5
ml and 1 ml of E P O orally twice a day for 60 days. Similar to the effects of 10 mg/kg of
sodium arsenite, the rats that received the highest dose of the oil (1 mg/kg/day) showed the
biggest rise (p<0.05). For the percentage of motile sperm counts, a similar pattern was seen.
The proportion of abnormal sperm count, as well as the percentage of motile sperm counts,
decreased significantly (p<0.001) when sodium arsenite 10 mg/kg was administered to rats
compared to the untreated control group (Group 1). However, when compared to the
untreated control (Group 1) rat, sodium arsenite 10 mg/kg significantly (p<0.001) reduced the
percentage of aberrant sperm count.
Table-2 Representation of Semen Characteristics

Semen Characteristics

Sperm Count B
Semen PH Semen Volume (x108sperm/m Sperm Sperm Motility
S.No| Group (ml) ) Viability (%) (%)

1 Group-1 | 6.42+0.01 | 1.43+0.05 55.26+1.4 |69.83+1.07 | 62.16+16

2 Group-2 | 6.03+0.01%2 | 1.08+0.062 | 37.31+0.5? | 44.66+1.4% | 33.66+1.2?

3 Group-3 | 7.48+0.04° | 2.34+0.1® | 85.94+3.0* 78 +1.9° 67.16 £ 2.0°

4 Group-4 | 7.86+0.1* | 2.76+0.1* | 87.78+3.33 82 +2.24 75.33 +3.3*

The five replicates' mean + SEM constitutes the data. There is a substantial difference
(p<0.05) between the test values for each parameter with superscripts 2, 3, and 4, and the
control value of 1.
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Sperm Morphology

The morphology of normal sperm cells was significantly reduced when sodium arsenite was
administered to male rats as opposed to those that were given distilled water. But it also
made the morphological flaws in the head, neck, and tail of the sperm cells more noticeable
(p <0.05). Conversely, the E P O improved the morphology of normal sperm cells.
Furthermore, compared to male rats treated with sodium arsenite and given distilled water,
sperm cells treated with the highest dose of E P O (1 ml/kg BW) shown reductions in the
morphological abnormalities of the head, neck, and tail of 50%, 69%, and 72%, respectively.

Sperm Morphology (%)
S. No Group Sperm cells | Head Defect | Neck Defect | Tail Defect
1 Group-1 100% 0% 0% 0%
2 Group-2 16 50 66 66
3 Group-3 83 16 16 16
4 Group-4 96 4 9 6
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The information is the average of four duplicates & standard error of measurement. There is
a substantial difference (p<.05) between the test values for each parameter with superscripts
of 2, 3, and 4, and the control value of 1.

Sperm Morphology (%)

120
100 -
80 -

60 - @ group-1
40 - @ Group-2
28 : O Group-3

Sperm Head Neck  Tail Defect B Group-4
cells Defect Defect

Treatment

Percentage

Presentation of Sperm Morphology

Testicular Function:

Comparing the animals' testes to those of the control male rats treated with distilled water
revealed that the administration of sodium arsenite dramatically reduced the animals' testes-
to-body weight ratio as well as their levels of total protein, glycogen, cholesterol, and
testosterone. In contrast, E P O significantly (p < 0.05) and dose-dependently (p < 0.05)
increased testicular total protein and cholesterol levels in treated rats as compared to
sodium arsenite (10 mg/kg). Serum TS, LH, and FSH levels significantly (p<0.05) decreased
after repeated oral treatment with 10 mg/kg/day of sodium arsenite, as compared to the
untreated control (Group 1) values. Similarly, repeated administration of graded oral doses of
E P O for 60 days resulted in dose-related increases in circulating serum TS, LH, and FSH levels
that were statistically significant (p<0.05) when compared to the values of treated control
(Group?2).
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The information is the average of four duplicates + standard error of measurement. There is

Testicular Function Indices
Follicle
Grou Glycogen Luteinizin Stimulatin
P Testes-Body (Total Protein yeos Cholesterol | Testosterone 8 8
Weight Ratio | (mg/ml) (mg/100m (mg/d) (ng/ml) Hormone (LH)| Hormone
& & g) & 8 (mIU/mi) (FSH)
(mlu/ml)
1 6.27+0.09 | 99.8+3.6 |6.46+0.12| 60.3+2.1 45+0.13 191+£0.19 | 2.19+£0.15
336
2 4.22+0.1> | 65.9+3.0? 0.242 45.08+1.72| 1.59+0.09% | 0.75+0.06% | 1.31+0.062
512+
3 6.12+0.24° | 85.8+1.63 0.243 59.2+2.6% | 3.24+0.28% | 2.53+0.713 | 2.62 +0.533
6.48 +
4 6.62+0.074 | 102+1.9* 0.16 64.43 +1.3*| 5.01+0.29* | 3.20+0.64* | 3.03 +0.55*

a substantial difference (p<.05) between the test values for each parameter with superscripts

of 2, 3, and 4, and the control value of 1.
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Testicular Antioxidants

Sodium arsenite significantly lowered the levels of reduced glutathione, superoxide
dismutase, and catalase activity in the rat testes. On the other hand, ascorbic acid, reduced
glutathione, superoxide dismutase, and catalase levels were significantly and dose-
dependently elevated by all E P O doses (0.5 and 1 ml/kg BW). The rise in testicular
antioxidant profile in the male rats' testes that was linked to sodium arsenite therapy was
significantly (p<0.05) and dose-dependently reduced by the oil.

Representation of Antioxidants

Antioxidants
Superoxide Catalase Reduced
S. No Group i , (umol/min/mg Glutathione
Dismutase (U/mg Protein) ) i
Protein) (nmol/mg Tissue)

1 Group-1 74.89 28.12 8.23
2 Group-2 61.382 13.49? 4.562
3 Group-3 69.293 26.493 8.20°
4 Group-4 78.814 29.194 8.214

The five replicates' mean + SEM constitutes the data. There is a substantial difference (p<.05)
between the test values for each parameter with superscripts of 2, 3, and 4, and the control

value of 1
ANTIOXIDANTS
100
) I I I I
- Hm - m o
Group-1 Group-2 Group-3 Group-4
m Superoxide Dismutase (U/mg Protein)
m Catalase (upmol/min/mg Protein)
Reduced Glutathione (nmol/mg Tissue)
Histopathology
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Histological Structure of Seminiferous Tubules

DISCUSSION:

The testes, epididymis, ornament sexuality glands, and connected hormones are all involved
in the elaborate process of male duplication. The testes complete activity two together
complex and probable processes of spermatozoan production (by way of spermatogenesis)
and steroidogenesis (the combination of generative hormones). These two androgen-reliant
duties are owned by the survival of living animals. Nonetheless, uncovering to poisons in the
business and atmosphere can seriously harm the testes of persons and added animals [31].
An understanding of the testes' uprightness and service after uncovering to contaminators to
a degree sodium arsenite or tangible contaminants maybe gained through the reasoning of
the tool's artificial and secretory elements, to a degree sperm containers, sialic acid, acid
phosphatase, total protein, and oxygen, etc. Sodium arsenite is a familiar generative poison
that is about big quantities in the surroundings. It everything by automobile-oxidizing the
lipid-rich spermatozoa sheet, which causes a decrease in male semen melanogenesis and
androgenesis. Moreover, it produces free radicals to a degree sensitive oxygen variety, that
oxidize polyunsaturated oily acids in semen containers, demolish semen mitochondria, and
cause sperm ATP expected exhausted through ATPase hydrolysis[32], decrease semen count,
action, and animation, increase abnormal sperm plant structure [33], and eventually cause
unproductiveness in mammals [34] Therefore, the decline in sperm capacity, semen count,
semen animation, semen motility, and fast semen progress following the presidency of
sodium arsenite concede possibility happen the inhibitory effect of the chemical compound
on few enzymes of the spermatogenic road as mirrored for one decreased beginning volume
and semen count .The healing operation of the lubricate is submitted by the E P O's skill to
reverse situation-connected declines in beginning book, sperm count, semen being, semen
action, and fast semen progress that were brought on by sodium arsenite. Additionally, it has
happened eminent that semen action and aggregation are correlated accompanying the
testosterone levels in antitoxin and skin [35]. The current study's raised semen count and
motility—two determinants critical to productivity—grant permission again be unpaid to the
E P O's increased testosterone aggregation. Given that the amount of fast semen progress is
with the order reversed proportional to that of slow semen progress, the increase in slow
semen progress generated by sodium arsenite in the current study makes sense. The E P O's
talent to reverse this leaning implies that it has extended the rise in deferred semen
development that sodium arsenite had produced. The secretions of the male sexuality
ornament glands have an affect the pH and capacity of semen, that are meaningful indicators
of male potency and grant permission be directly had connection with the amount and
character of semen. It has existed usually reported that uncovering to sodium arsenite causes
anomalies in the head, narrow connector, and tail of semen containers in exploratory

animals. These anomalies are accrediting sensitive oxygen variety caused by the arsenite
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[36:37]. The expeditious decrease in mitochondrial sheet potential induced for one free
radicals presented by sodium arsenite will modify the exercise of mitochondrial enzymes,
making a moving change in language rules, and eventually bring about the loss of within
institution concerning this organelle, that will impact the plant structure of cells, containing
semen containers [38]. Because E P O can raise antioxidant compound levels and lower
malondialdehyde levels, it can have antioxidant characteristics that contribute to allure
capability to defeat the occurrence of miscellaneous semen morphological defects in the
head, narrow connector, and tail in the current study. Sperm limits, that are the basic flags of
testicular spermatogenesis and epididymal maturation, involve semen count, action, being,
and language rules. These parameters are main signs of male virility. As a result, the bettering
in the basic male pregnancy indices following in position or time E P O dose concede
possibility display that male rats' generative processes are improved, as visualized apiece rise
in the number of pups that female rats give. Androgens, particularly testosterone in this place
case, influence normal testicular function, and gonadotropins (blood vessel-exciting birth
control method and luteinizing birth control method) control this birth control method. Low
gonadotropin levels will reduce inner testosterone discharge from the organ meat, rob
cultivating spermatozoa of the signal unavoidable for normal development, and restrain
testicular steroidogenesis and spermatogenesis cause the pituitary-testicular point around
which something revolves is a main regulatory passage for testicular function that culminates
in the result of spermatozoa [39].Additionally, it has existed stated that the presidency of
sodium arsenite has a deleterious effect on the Leydig container [40], moving the result of
testosterone and restricting the venture of the enzymes that are being the reason for
producing testosterone in the male testicles, that is to say 17@3-hydroxysteroid
dehydrogenase (17B-HSD: Sarkar and others., 1991). Since these enzymes are gonadotropin-
reliant, a visit their concentrations could be evidence of a decrease in pituitary gonadotropin
product. Sex birth control method inequality was visualized in male rats exposed to sodium
arsenite (Jana and others., 2006; Sarkar and others., 2003). Thus, the decline in the
testosterone content of the male rats by sodium arsenite in addition to of diminished
gonadotropins concede possibility deprive the tool from the androgen and essentially the
discounted secretory and artificial elements of the testes like total protein, glycogen, sialic
acid, acid phosphatase, and cholesterol. As a result, this will obstruct the testes' routine
movement and defeat virility. However, as seen apiece raised levels of total protein, and
oxygen, and cholesterol, the E P O shy the testes' common project by restoring testosterone.
The improved semen count and afterward the rebuilt male potency in the current study may
likely be told apiece lubricates increase in testicular total protein, that will provide
possessions to increasing semen containers [41]. In order to sustain spermatozoa from the
harmful belongings of the caused ROS, antioxidants in the way that glutathione peroxidase

(GPX), catalase, and superoxide dismutase (SOD) commonly free move stealthily ROS.
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Numerous inside nonenzymatic antioxidant compounds, including pyruvate, glutathione,
carnitine, and vitamins A, C, D, and E, are too present in beginning. The misfortune of semen
cytoplasmic enzymes all along spermatogenesis is compensated for by these antioxidants,
that lowers inner repair plans and concerned with atom and molecule change defenses. E P O
considerably improved the antioxidant rank of the acted informer organs, as determined by
raised levels of SOD, CAT, and GSH, which are logical accompanying our prior artificial and in
vivo judgments and that have currently happened stated by Oboh and others. taking
everything in mind the established direct connection middle from two points male pregnancy
and testicular antioxidant rank. Therefore, these verdicts definitely show that E P O's
antioxidant mechanism has the competency to considerably improve spermatogenic traits.
Furthermore, research has showed that antioxidants enhance any of oxidative processes, in
the way that spermatogenesis and steroidogenesis [42], advocating the belief that the
forceful antioxidant profile of E P O gives reason for the spermatogenic and steroidogenic
belongings visualized in the doctored rats.

Conclusion:

Overall, semen function (as determined by semen action, count, animation, and study of
animal) was greatly improved by prolonged spoken situations accompanying 0.5 and 1
ml/kg/era of E P O for 60 days. This bettering was mediated by raised spermatogenesis,
steroidogenesis, and antioxidant processes.
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