Pharmaciana

Vol.x, No.x, Bulan 201x, Hal. xx-xx

ISSN: 2088 4559; e-1ISSN: 2477 0256

DOI: 10.12928/pharmaciana.xxxx.XXXX 31

Evaluation of Sperm Quality in Male Rats Treated with
Sauropus androgynus (L.) Merr. Leaf Fractions

Ni Putu Ermi Hikmawanti, Numlil Khaira Rusdi*, Silvy Yulida
Faculty of Pharmacy and Sciences, Universitas Muhammadiyah Prof. DR. HAMKA
JI. Delima I1/1V Islamic Center, Klender, Jakarta Timur 13460

ABSTRACT

Sauropus androgynus (L.) Merr. or katuk is one of the medicinal plants broadly used in
Indonesia as it has active compounds that can, among others, stimulate reproductive hormones. This
study was aimed to determine which active fraction of S. androgynus leaves that has the potential to
improve the sperm quality of male rats based on three parameters, namely sperm count, viability, and
motility. 1t employed fractionation using the liquid-liquid technique with n-hexane, ethyl acetate, and
water solvents to obtain the fractions. A total of twenty mature male Sprague-Dawley rats were
divided into four equal groups: the normal group (untreated group) received 0.5% Na-CMC suspense,
and the three fraction groups were given the n-hexane, ethyl acetate, and water fraction p.o.,
respectively, at the dose of 11.85 mg.kg® BW daily for seven days. Sperm count, viability, and
motility were measured on Day 8 (after treatment) from the sperm samples collected at the cauda
epididymis of the sacrificed test rats. The results showed that compared with the normal group, the n-
hexane and ethyl acetate fractions significantly increased the three parameters (p<0.05). Therefore, the
S. androgynus leaf fractions have the potential as a natural material that can increase the fertility of
male rats.
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INTRODUCTION

Infertility is defined as “the failure to achieve a clinical pregnancy after 12 months or more of
regular unprotected sexual intercourse” (World Health Organisation, 2016). Male factor infertility is
responsible for not less than 50% of the cases. In essence, identified contributors to sperm dysfunction
and male factor infertility are mainly environmental, physiological, and genetic (World Health
Organisation, 1992). Semen analysis remains the first step in the diagnosis of male infertility, which is
generally seen as an alteration in sperm concentration, motility, morphology, or the combination
thereof.

Increased ROS and oxidative levels (oxidative stress) are among the proposed mechanisms
leading to impaired spermatogenesis. Lacks of vitamin A, elements such as flavonoids, folate, and the
overall reduction of antioxidants in the diet can be the reasons for infertility, especially oligospermia
and asthenozoospermia in human (Ouladsahebmadarek et al., 2016). Using herbal medicine to
increase fertility and improve its factors, such as hormonal imbalance, oligospermia, and low motility
of sperm, has long been considered as a practical solution. Indonesia is a country rich in plants that can
be made as traditional medicine, one of which is Sauropus androgynous (L.) Merr. or known as katuk.
The ethanol extract of S. androgynous leaves contains steroids, tannins, alkaloids, flavonoids, and
terpenoids (Rusdi et al., 2018). S. androgynous leaf extract can increase viability, motility, and
concentration of spermatozoa in male mice exposed to cigarette smoke when administered at the dose
of 6mg/20g BW (Khoironi, 2015). Similarly, at a dose of 11.85 mg.Kg* BW, the n-hexane fraction
can increase the sexual desire of male rats toward female rats, as observed from the number of mounts
and precopulatory investigations, and the weight of testicular and vesicular of male rats (Rusdi et al.,
2018).

Thus, an active fraction of 70% ethanol extract of S. androgynous leaves was analyzed for its
effectiveness as medicinal ingredients in increasing sperm count, viability, and motility in male rats.

MATERIALS AND METHOD

Materials
Plant sample and authentication

The fresh Sauropus androgynous leaves were obtained from the Indonesian Medicinal and
Aromatic Crops Research Institute (BALITTRO), Bogor, and were authenticated at the Botanical
Research and Development Centre "Herbarium Bogoriense™ LIPI, Bogor.
Experimental animals

Twenty-four sexually matured male Sprague Dawley rats aged 2-3 months and weighing
around 150-250 g were obtained from Research Animal Breeder, Bekasi. These test rats were kept in a
well-ventilated house, with a 12-12 photoperiod (12-hr light, 12-hr dark) and given pelleted rat feed
and ad libitum access to water.

Methods
Preparation of Fractions

The S. androgynous leaves were dried at room temperature and then pulverized. Following
this was the extraction of 1.43 kg of the resultant dried powder by maceration using 70% ethanol for
24 hours. The filtrate was separated from the pulp by filtration. While the pulp was extracted again
with 70% ethanol using the same procedure up to three times, the filtrate was evaporated using a
vacuum rotary evaporator (EYELA) until thick extract was obtained. A known quantity (306.52 g) of
the thick ethanol extract was fractionated with water and n-hexane solvents in a separating funnel and
left to form two phases. Afterward, the two phases were separated. This procedure was also applied to
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fractionation with ethyl acetate. Finally, the n-hexane, ethyl acetate, and water fractions were
evaporated to produce fractions in their thick forms (Suprayogi et al., 2015).

Phytochemical Screening of Active Fractions using TLC method

Phytochemical screening was carried out by the TLC method to examine the presence of
steroids and flavonoids in the active fraction that, in this procedure, was dissolved in ethanol. The TLC
method used silica gel GF254 (Merck) as the stationary phase, while two different mobile phases were
used to each detect the presence of steroid and flavonoid compounds. The mobile phase used to
identify the presence of steroid compounds was chloroform:methanol (10:1), with vanillin-sulfuric
acid as the detection reagent. Meanwhile, the mobile phase used to detect flavonoid compounds was n-
hexane:ethyl acetate (1:1), with ammonia vapor as the detection reagent (Hanani, 2015).

Test Animal Preparation

The test animals were divided into four groups, each consisting of six rats. Before receiving
the treatment, they were acclimatized for seven days, fed with pelleted rat feed, and allowed access to
water ad libitum. Protocol no. 17-05-0438 was approved by the Health Research Ethics Committee of
the Faculty of Medicine, Universitas Indonesia no. 631/UN2.F1/ETIK/2017.

Test Animal Treatment

All four groups received different treatments for seven days: Group | (normal control group)
was given Na-CMC 0.5% each day, while Groups Il, 111, and IV were given the n-hexane, ethyl acetate,
and water fractions, respectively at the dose of 11.85 mg.Kg' BW per day. On Day 8, they were
injected with ketamine at the dose of 33.35 mg.Kg* BW i.m. and sacrificed by cervical dislocation.
The epididymis was carefully separated from the testis, and the caudal epididymis was lacerated with
scissors and collected for sperm count, motility, and viability analyses.

Sperm Count Analysis

The sperm count was evaluated by removing the caudal epididymis from the left and right
testes. Then, it was cut into pieces, mixed with Ringer's solution, and left for 2 minutes. Ten pL of the
semen suspension was collected and inserted into the hemocytometer, then immediately examined
under the Olympus Microscope at x40 magnification (Quadri & Yakubu, 2017).

Sperm Motility Test

Ten pL of the semen suspension in Ringer's solution was collected and inserted into the
hemocytometer, then any moving and immovable spermatozoa were immediately examined under the
Olympus Microscope at x40 magnification. The percentage of motile sperm cells was determined by
the progressive and nonprogressive movement of the sperm cells under the microscope. It was defined
as the number of motile sperm cells divided by the total number of counted sperm cells (Quadri &
Yakubu, 2017).

Sperm Viability Test

Ten pL of the semen suspension in Ringer's solution was collected, dropped into the object's
glass, then added with one drop of 2% eosin. After homogenized, it was covered with a cover glass.
The stained slide was immediately examined under the Olympus Microscope at x40 magnification.
The live sperm cells were unstained (transparent), while the dead ones absorbed the stain (red color).
Sperm viability is expressed in percent (Quadri & Yakubu, 2017).

Data Analysis
The data were statistically analyzed using one-way ANOVA, followed by a Tukey’s test to
find significantly different means. A statistical significance was identified from p<0.05.
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Results and Discussion

The extraction yield of powdered dried Sauropus androgynous leaves by maceration with 70%
ethanol was 21.99% (w/w). The higher the concentration [of khe more the bioactive flavonoid
compounds detected with 70% ethanol, mainly due to its higher polarity than pure ethanol. Adding
water to the pure ethanol up to 30% in the preparation of 70% ethanol increases the polarity of the
solvent. Ethanol is the solvent used for extracting active compounds such as tannins, polyphenol,
flavonoids, terpenoids, steroids, and alkaloids (Tiwari et al., 2011).

The yields of the n-hexane, ethyl acetate, and water fractions of the resultant ethanol extract
using the liquid-liquid extraction method were 1.74%, 5.29 %, and 52.94% (w/w), respectively. The n-
hexane can dissolve non-polar compounds such as fixed oils, volatile oils, steroids, and several
flavonoids aglycon. Semi-polar solvents such as ethyl acetate can dissolve alkaloids and the other
aglycon like flavonoids (Houghton & Raman, 1998). Water as an extraction solvent can extract polar
metabolite materials such as quaternary alkaloids, phenolic, carotenoids, tannins, glycoside flavonoids,
sugar, amino acids, and the other glycosides (Hanani, 2015).

The sperm count, motility, and viability in male rats receiving n-hexane and ethyl acetate
fractions (Groups Il and I11) at the dose of 11.85 mg.Kg* BW per day for seven days increased more
significantly (P<0.05) compared with the normal control group (Group 1) (Figures 1-3). The presence
of steroids in the n-hexane fraction and flavonoids in the ethyl acetate fraction was identified using the

TLC method (Figure 4).
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Figure 1. Effects of Sauropus androgynous leaf fractions on sperm motility in male rats
(Note: * = a significant difference with the normal group (a =0.05))
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Figure 2. Effects of Sauropus androgynous leaf fractions on sperm viability in male rats
(Note: * = a significant difference with the normal group (a =0.05))
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Figure 3. Effects of Sauropus androgynous leaf fractions on sperm count in male rats
(Note: * = a significant difference with the normal group (o =0.05))
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Figure 4. The presence of steroid compounds in the n-hexane fraction (A) and flavonoid compounds in the
ethyl acetate fraction (B) of Sauropus androgynous leaves, identified using the TLC method.

IDNA ffragmentation is now considered an important factor in the aetiology of male infertility.
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DNA damage may be present in men with both abnormal and normal semen parameters and routine
semen parameters are not robustly predictive of infertility or outcome of assisted reproduction
treatment. The most common cause of DNA fragmentation in spermatozoa is reactive oxygen species
(ROS) and oxidative stress. In spermatozoa, ROS are required for a number of specific and essential
functions, which explains why they produce ROS themselves. Oxidative stress occurs when the
concentration of ROS becomes too high and/or antioxidant defenses become overwhelmed. Highly
oxidative ROS causes damage to cell components, particularly lipids, proteins, and DNA. Two major
effects of oxidative stress impacting fertility are lipid peroxidation and DNA damage (Wright et al.,
2014).

Generally, antioxidants are compounds that characteristically dispose of, scavenge, and halt the
production of ROS or neutralize their actions (Adewoyin et al., 2017). Primary antioxidants are mainly
phenolics in structure and include the following: antioxidant minerals, antioxidant vitamins, and
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phytochemicals, such as flavonoids, catechins, carotenoids, S-carotene, and lycopene (Moharram &
Youssef, 2014), all of which have been recognized as having the potential to reduce risks of diseases
as they can scavenge free radicals. Flavonoids, mainly p-cymene and carvacrol, in the essential oil of
Satureja khuzestanica have positive effects on ....| due to their ability to inhibit lipid peroxidation,
chelate redox-active metals, and attenuate other processes involving reactive oxygen species. Also,
carvacrol represents significant antioxidant properties (Safarnavadeh & Rastegarpanah, 2011).

Several phytomedicines, including phenolic compounds (phenols, sterols, lignans, and
flavonoids), volatile oils, polyphenols, and saponins, have positive effects on spermatogenesis and
sperm parameters (sperm motility, count, and viability) (Khojasteh et al., 2016). Some food
supplements have been shown to increase sperm count and motility (Adewoyin et al., 2017). Also,
prior scholars have reported that the fractions of Sauropus androgynous leaves at the dose of 11.85
mg.Kg* BW can increase the weight of testicular and seminal vesicle (Rusdi et al., 2018). In this
study, n-hexane and ethyl acetate fractions induced improvements in semen quality and quantity. This
activity probably related to the presence of flavonoids and steroids as active compounds in both
fractions (see Figure 4). Flavonoids can increase the levels of dehydroepiandrosterone (DHEA),
which plays a role in increasing testosterone levels. Saponins, in the form of steroid glycosides,
contribute to the DHEA biosynthesis, hence, increasing testosterone levels in the body (Andini, 2014).
Multiplied sperm number in the treatment groups is due to increased production of testosterone and
probably of follicle-stimulating hormone (FSH) (Al-Sa’aidi et al., 2009). Testosterone and FSH are
reported to be responsible for spermatogenesis (McLachlan, 2004). Further studies should focus on the
cellular and intracellular signaling pathways to understand the mechanism by which fractions improve
spermatogenesis.

CONCLUSION
The n-hexane and ethyl acetate fractions of Sauropus androgynous leaves have the potential to
be developed into natural male fertility-enhancing agents.
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ABSTRACT

Sauwropus androgynus (L.) Merr. or katuk 1s one of the medicinal plants broadly used in
Indonesia as it has active compounds that can, among others, stimulate reproductive hormones. This
study was aimed to determine which active fraction of S. androgynus leaves that has the potential to
improve the sperm quality of male rats based on three parameters. namely sperm count, viability, and
motility. It employed fractionation usin; liquid-liquid technique with n-hexane, ethyl acetate. and
water solvents to obtain the fractions. A tofgl of twenty mature male Sprague-Dawley rats were
divided into fi qual groups: the normal g (untreated group) received 0.5% Na-CMC suspense,
and the thre ction groups were given the n-hexane, ethyl acetate, and water fraction p.o.,
respectively, at the dose of 11.85 mgkg' BW daily for seven days. Sperm count, viability, and
motility were measured on Day 8 (after treatment) from the sperm samples collected at the cauda
epididymis of the sacrificed test rats. The results showed that compared with the normal group, the n-
hexane and ethyl acetate fractions significantly increased the three parameters (p<0.05). Therefore. the
5. androgynus leaf fractions have the potential as a natural material that can increase the fertility of
male rats.
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INTRODUCTION
Infertility is defined as "h)e failure to achieve a clinical pregnancy afgm nths or more of
regular unprotected sexual intercourse” kWorId Health Organisation, 2016). Male or infertility is

responsible for not legs than 50% of the cases. In essence, identified contributors to sperm dysfunction
male factor ini@ility are mainly environmental, physiological. and genetic (World Health
Eanisation, 1992). Semen analysis remains the first step in the diagnosis of male infertility, which is
generally seen as alteration in sperm concentration., motility. morphology. or the combination
thereof. ﬁ
Increased ROS and oxidative Ievela:uxidmive stress) are among the proposed mechanisms
leading to impaired spermatog, is. Lacks of vitamin A, elements such ag flavonoids, folate, and the
overall reduction of antioxidants in the diet can be the reasons for inl'ertila especially oligospermia
and asthenozoospermia in human (Ouladsahebmadarek er al., 2016). Using herbal medicine to
increase fertility and improve its factors, such as hormonal imbalance, oligospermia, and low motility
of sperm, has long been considered as a practical solution. Indonesia is a country rich in plants that can
be made as traditional medicine, one of which is Sauropus androgynous (L.) Merr. or known as katuk.
The ethanol extract of 8. androgynous leaves contains steroids, tannins, alkaloids, flavonoids, and
terpenoids (Rusdi er al., 2018). §. androgynoyg leaf extract can increase viability, meotility, and
concentration of spermatozoa in male mice expoﬁ to cigarette smoke when administered at the dose
of 6mg/20g BW (Khoironi, ZOIS'ﬁimilarly, at a dose of 1185 mg Kg' BW, the n-hexane fraction

can increase the sexual desire of rats toward female rats, as observed from the number of mounts
and precopulatory investigations. and the weight of testicular and vesicular of male rats (Rusdi er al..
2018).

Thus, an active fraction of 70% ethanol exof 8. androgynous leaves was analyzed for its
effectiveness as medicinal ingredients in increasing sperm count, viability, and motility in male rats.

MATERIALS AND METHOD

Materials
Plant sample and authentication

The fresh Sauropus androgynous leaves were obtained from the Indonesian Medicinal and
Aromatic Crops Research Institute (BALITTRO), Bogor, and were authenticated at the Botanical
Research and Development Centre "Herbarium Bogoriense” LIPL Bogor.

Experimental animals %

Twenty-four sexually matured male Sprague Dawley rats aged 2-3 mmn and weighing
around 150-250 g were obtained from Research al Breeder, Bekasi. These test rats were kept in a
well-ventilated house, with a 12-12 photoperiod (12-hr light, 12-br dark) and given pelleted rat feed
and ad libitum access to water.

Methods
Preparation of Fractions

The §. androgynous leaves were dried at room temperm and then pulverized. Following
this was the extraction of 1.43 kg of the resultant dried powder by maceratio ing 70% ethanol for
24 hours. The filtrate was separated from the pulp by filtration. While the ;wwas extracted again
with 70% ethanol using the same procedure up to three times, the filtrate was evaporated using a
vacuum rotary evaporator (EYELA) until thick extract was obtained. A known quantity (306.52 g) of
the thick ethanol extract was fractionated with water and n-hexane solvents in a separating funnel and
left to form two phases. Afterward, the two phases were separated. This procedure was also applied to
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fractionation with ethyl acetate. Finally, the n-hexane. ethyl acetate, and water fractions were
evaporated to produce fractions in their thick forms (Suprayogi ef al., 2015).

Phytochemical Screening of Active Fractions using TLC method

Phytochemical screening was carried out by the TLC method to examine the presence of
steroids and flavonoids in the active fraction that, in this procedure, was dissolved in ethanol. The TLC
method used silica gel GF254 (Merck) as the stationary phase, while two different mobile phases were
used to each detect the presence of steroid and flavonoid compounds. The mobile phase used to
identify the presence of steroid compounds was chloroform:methanol (10:1), with vanillin-sulfuric
acid as the detection reagent. Meanwhile, the mobile phase used to detect flavonoid compounds was n-
hexane:ethyl acetate (1:1), with ammonia vapor as the detection reagent (Hanani, 2015).

Test Animal Prmtim

The test animals were divided into fo ps. each consisting of six rats. Before receiving
the treatment, they were acclimatized for seve s, fed with pelleted rat feed. and allowed access to
water ad libitum. Protocol no. 17-05-0438 was approved by the Health Research Ethics Committee of
the Faculty of Medicine, Universitas Indonesia no. 63 /UN2FI/ETIK/2017.

Test Animal Treatment

All four groups received different treatments for seven days: Group I (normal control group)
was given Na-CMC 0.5% each dafivhile Groups I1. 111, and IV were given the n-hexane, ethyl acetate,
and ater fractions, re ively at the dose of 11.85 mgKg' BW per day. On Day 8, they were
inj with ketamine at the dose of 33.35 mgKg' BW im. and sacrificed by cervical dislocation.
The epididymis was carefully separated from the testis, and the caudal epididymis was lacerated with
scissors and collected for sperm count, motility, and viability analyses.

Sperm Coun.nalysis

The sperm count was evaluated by removing the caudal epididymis from the left and right
testes. Then, it was cut into pieces, mixed with Ringer's solution, and left for ?.ﬁmtes. Ten pL of the
semen suspension was collected and inserted into the hemocytometer. then immediately examined
under the Olympus Microscope at x40 magnification (Quadri & Yakubu, 2017).

Sperm Motility Test

Ten pL of the semen suspension in Ripgger's solution waallected and inserted into the
hemocytometer, then any moving and immovabl rmatozoa were immediately examined ul the
Olympus Microscope at x40 magnification. The percentage of motile sperm cells was deter d by
the progressive and nonprogressive movement of the sperm cells under the microscope. [t was defined
as the number of motile sperm cells divided by the total number of counted sperm cells (Quadri &
Yakubu, 2017).

Sperm Viability Test

Ten pL of the semen suspension in Ringer's solution was collected. dropped into the object's
nss, then added with one drop of 2% eosin. After homogenized. it was covered with a cover glass.
The stained slide was immediately examined under the Olympus Microscope at x40 magnification.
The live sperm cells were unstained (transparent), while the dead ones absorbed the stain (red color).
Sperm viability is expressed in percent (Quadri & Yakubu, 2017).

Data Amis

The data were statistically zed using one-way ANOVA. followed by a Tukey’s test to
find significantly different means. A statistical significance was identilﬁ from p<0.05.
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Results and Discussion
The extraction yield of powdered dried Sauwropus androgynous leaves by maceration with 70%

m'lol was 21.99% (w/w). The higher the concentration bf ethanol as extraction solvent, I'Ehe more the  —

bioactive flavonoid compounds detected with 70% ethanol. mainly due to its higher polarity than pure
ethanol. Adding water to the pure ethanol up to 30% in the preparation of 70% ethanol increases the
polarity of the solvent. Ef 1 is the solvent used for extracting active compounds such as tannins,
polyphenol, ﬂavonoids,tewids, steroids, and alkaloids (Tiwari et al., 201 1).

The yields of the n-hexane, ethyl acetate, and water fractions of the resultant ethanol extract
using the liquid-liquid extraction method were 1.74% . 5.29 %, and 52.94% (w/w), respectively. The n-
hexane can dissolve non-polar compounds such as fixed oils, volatile oils. steroids. and several
flavonoids aglycon. Semi-polar solvents such as ethyl acetate can dissolve alkaloids and the other
aglycon like flavonoids (Houghton & Raman, 1998). Water as an extraction solvent can extract polar
metabolj aterials such as quaternary alkaloids, phenolic, carotenoids, tannins, glycoside flavonoids,
sugar, a acids, and the other glycosides (Hanani, 2015).

The sperm count, motility, and viability in male rats receiving n-hexane and ethyl acetate
ions (Groups IT and IIT) at the dose of 11.85 mg.Kg' BW per day for seven days increased more
significantly (P<0.05) compared with the normal control group (Group I) (Figures 1-3). The presence
of steroids in the n-hexane fraction and flavonoids in the ethyl acetate fraction was identified using the

TLC method (Figure 4).

normal rhemane frastion wthyl acetate water fraction
fraction
Groups

g2

Spermn Mutility (%)
E 28 EE

Figure 1. Effects of mpus androgynous leaf fractions on sperm motility in male rats
(Note: * = a significant difference with the normal group (a =0.05))
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Figure 2. Effects of Sauropus androgynous leaf fractions on sperm viability in male rats
(Note: * = a significant difference with the normal group (o =0.05))
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Figure 3. Effects ummpns androgynous leaf fractions on sperm count in male rats
(Note: * = a significant difference with the normal group (@ =0.05))

Figure 4. The presence of steroid compounds in the n-hexane fraction (A) and flavonoid compounds in the
ethyl acetate fraction (B) of Saurandmgynous leaves, identified using the TLC method.

Fragmentation NA is now recognized as an important factor in male infertility aetiology.
damage occurs in men with both abnormal and normal semen parameters, and parameters of
@e semen are not vigorously predictive of infertility or even the outcome of assisted reproduction.
ive oxygen species (ROS) and oxidant stress are the most common cause of DNA fragmentation
in spgrmatozoa. ROS are required in spermatozoa for a n r of specific and essential functions.
whie¥explains why they themselves produce ROS. Oxidati]ﬁfress occurs when ROS concentrations
get too hi Jor antioxidant defenses get overwhelmed. Highly oxidative ROS causes damage to
COmMpo, [ the cells, especially lipids, proteins, and DNA. The lipid peroxidation and DNA
dama two major effects of oxidative stress affecting fertility (Wrighter al., 2014).

Generally, antioxidants are compounds that characteristically dispose of, scavenge, and halt the
production of ROS or neutralize their actions (Adewoyin er al.,2017). Primary antioxidants are mainly
phenolics in structure and include the following: antioxidant minerals, antioxidant vitamins, and
phytochemicals, such as flavonoids, catechins, carotenoids, ,{f—camte and lycopene (Moharram &
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Youssef, 2014), all of which have recognized as having ntial to reduce risks of diseases
as they can scavenge free radicals. Flavonoids, mainly p—cyme‘:m:lecmvncml, in the essential oil of
Satureja khuzestanica have positive effects on antioxidant due to their ability to inhibit lipid
peroxidation, chelate redox-active metals, and attenuate other processes involving reactive oxygen
species. Also, carvacrol represents significant antioxidant properties (Safamavadeh & Rastegarpanah.
2011).
Several phytomedicines, including phenolic a'npounds (phenols, sterols, lignans, and
flavonoids), yolatile oils. polyphenols, and saponins. have positive effects on spermatogenesis and
sperm para rs (sperm motility, count, and viability) (Khojasteh er al.. 2016). Some food
supplements have heen shown to increase sperm count and motility (Adewoyin er al., 2017). Also.
prior scholars ha ported that the fractions of Sauropus androgynous leaves at the dose of 11.85
mg.Kg' BW can increase the weight of testicular and seminal vesicle (Rusdi er al., 2018). In this
study. n-hexane and ethyl acetate fractions induced impprovements in semen quality and quantity. This
activity probably related to the presence of ﬂavonand steroids as active compounds in both
fractions (see Figure 4). Flavonoids can increase the levels of dehydroepiandrosterone (DHEA).
which pla role in Increasing testosterone levels. Saponins, in the form of steroid glycosides,
contribute e DHEA biosynthesis. hence, increasing testosterone levels in the body (Andini, 2014).
Multiplied sperm number in the treatment groups is due to increa production of testosterone and
probably of follicle-stimulating hormone (FSH) (Al-Sa’aidi et al. 09}, Testosterone and FSH are
reported to be responsible for spermatogenesis (McLachlan, 2004 ). Further studies should focus on the
cellular and intracellular signaling pathways to understand the mechanism by which fractions improve
spermatogenesis.

CONCLUSION
The n-hexane and ethyl acetate fractions of Sawropus androgvnous leaves have the potential to
be developed into natural male fertility-enhancing agents.

ACKNOWLEDGEMENT

We would like to thank the Research and Development Institute (Lembaga Penelitian dan
Pengembangan) of Universitas Muhammadiyah Prof. DR. HAMEKA, Jakarta. for financially assisting
this research under the Funding Grant Scheme of Science and Technology Development Research
Batch II 2018.

REFERENCES

Adewoyin, M., Ibrahim, M., Roszaman, R., Isa, M., Alewi, N., Rafa, A., & Anuar, M. (2017). Male
Infertility: The Effect of Natural Antioxidants and Phytocompounds on Seminal Oxidative Stress.
Diseases, 5(1),9.

Al-Sa’aidi, J. A, A, Al-Khuzai, A. L. D., & Al-Zobaydi, N. F. H. (2009). Effect of alcoholic extract of
Nigella sativa on fertility in male rats. lragi Jowrnal of Veterinary Sciences Supplement 1, 23,
123-128.

Andini, D. (2014). Potential Of Katuk Leaf (Sauropus androgynus L. Merr) As Aphrodisiac. Jowrnal
Majority, 3(7), 16-21.

Hanani, E. (2015). Analisis Fitokimia. Jakarta: Buku Kedokteran EGC.

Houghton, P. J., & Raman, A. (1998). Laboratory Handbook for the Fractionation of Natural Extracts.
In Laboratory Handbook for the Fractionation of Natural Extracts.

Khoironi, L. (2015). Pengaruh ekstrak daun katuk (Sauropus androgyvnus (L.) Merr) terhadap
kensentrasi spermatozoa pada mencit Balbic janan yang diberi paparan asap rokok. Universitas
Islam Sultan Agung.

Pharmaciana Vol. x, No. x, Bulan 201x, Hal. xx — xx




Pharmaciana ISSN: 2088 4559; e-1SSN: 2477 0256 37

Khojasteh, S. M. B.. Khameneh, R. J.. Houresfsnd. M., & Yaldagard, E. (2016). A review on
medicinal plants used for improvement of spermatogenesis. Biology and Medicine, 8(4), 1-7.
McLachlan, R. I. (2004). Identification of Specific Sites of Hormonal Regulation in Spermatogenesis

in Rats, Monkeys, and Man. Recent Progress in Hormone Research, 57(1), 149-179.

Moharram, H. A.. & Youssef. M. M. (2014). Methods for Determining the Antioxidant Activity : A
Review. Alexandria Jowrnal of Food Science and Technology, 11(1).31-42.

Organisation, W. H. (2016). Sexual and Reproductive Health: Multiple Definirions of Fertility.

Quladsahebmadarek, E., Giasi, G. §., Khaki, A., Ahmadi, Y., Farzadi, L., Ghasemzadeh, A., &
Hajizade, K. (2016). The effect of compound herbal remedy used in male infertility on
spermatogenesis and pregnancy rate. [nternational Jowrnal of Women s Health and Reproduction
Sciences, 4(4), 195-198,

Quadri, A. L., & Yakubu, M. T. (2017). Fertility enhancing activity and toxicity profile of agueous
extract of Chasmanthera dependent roots in male rats. Andrologia, 49(10), 1-15.

Rusdi, N. K., Hikmawanti, N. P. E., Maifitrianti;, Ulfah, Y. 8. ., & Annisa, A. T. (2018). Aktivitas
Afrodisiaka Fraksi dari Ekstrak Etanol 709 Daun Katuk (Sauropus androgynus (L.) Merr) Pada
Tikus Putih Jantan. Pharmaceutical Sciences and Research (PSR),5(3), 123-132.

Safarnavadeh, T., & Rastegarpanah, M. (2011). Antioxidants and infertility treatment. the role of
Satureja Khuzestanica: A mini-systematic review. lranian Jowrnal of Reproductive Medicine,
9(2), 61-70.

Suprayogi. A., Kusumorini, N., & Arita, S. E. D. (2015). Fraksi Heksan Daun Katuk Sebagai Obat
Untuk Memperbaiki Produksi Susu, Penampilan Induk, dan Anak Tikus. Jurnal Veteriner, 16(1).
88-05.

Tiwari, P., Kumar, B., Kaur, M., Kaur, G., & Kaur, H. (2011). Phytochemical screening and
Extraction: A Review. hrernationale Pharmaceutica Sciencia, 1(1),98-106.

World Health Organization. (2010). WHO Laboratory Manual for the Examination of Human Semen,
Sth Ed. World Health Organization.

Wright, C.. Milne, S., & Leeson. H. (2014). Sperm DNA damage caused by oxidative stress:
modifiable clinical, lifestyle and nutritional factors in male infertility. Reproductive BioMedicine
Online, 28, 684-T03.

Judul manuskrip (Penulis pertama)




Evaluation of Sperm Quality in Male Rats Treated with
Sauropus androgynus (L.) Merr. Leaf Fractions

ORIGINALITY REPORT

33

SIMILARITY INDEX

PRIMARY SOURCES

. . . 0
A. L. Quadri, M. T. Yakubu. " Fertility enhancing 140 words — 6 /0
activity and toxicity profile of aqueous extract of roots

in male rats ", Andrologia, 2017

Crossref

me(rdngti.com 73 words — 3%
Ettér?gribd.com 73 words — 3%
egriculturejoumals.c2 59 words — 2 /0
repository.uhamka.ac.id 55 words 2%
n li!;\t/evmhe:.net 54 words — 2%
I?ﬂirrn.eltji.ac.id 42 words — 2%

C. Wright, S. Milne, H. Leeson. "Sperm DNA damage )
caused by oxidative stress: modifiable clinical, lifestyle S7 WOrds — 2 /o
and nutritional factors in male infertility", Reproductive

BioMedicine Online, 2014

Crossref

: , 0
www.omicsonline.com 35 words — 1 /0

Internet



RN RN N
N - o

—_
(CY)

— — — — —_— —
© (0] ~ (o)) (&) EEN

. 40
docksci.com 33 words — Yo
. 40
I(Et(e)r(n:esthare.tlps 23 words — A)
. i 40
Radwan, M, J Jurewicz, D Merecz-Kot, W Sobala, P 22 words — /0

Radwan, M Bochenek, and W Hanke. "Sperm DNA
damage—the effect of stress and everyday life factors”,
International Journal of Impotence Research, 2016.

Crossref

"Male Infertility", Springer Science and Business Media 21 words — 1 %

LLC, 2020

Crossref

I\Q{(\a/r\g\é\t/.mdpi.com 18 words — 1 %
x]\{(\a/x‘\é\t/.nutriweb.org.my 16 words — 1 %
ﬁgiltert.net 16 words — 7 %
I\:}\{(\a/r\:]\é\t/.ncbi.nIm.nih.gov 13 words — d %

) o 40
yz-car.ci.cqvip.com 10 words — < /0

Internet

Maifitrianti Maifitrianti, Landyyun Rahmawan Sjahid, 10 words — < 1 %
Nuroh Nuroh, Rizqa Ayutri Muyus Acepa, Widya

Dwi Murti. "Aktifitas Antiinflamasi Fraksi-Fraksi Ekstrak Etanol 95%

dari Daun Kersen (Muntingia Calabura L.) pada Tikus Putih

Jantan", PHARMACY: Jurnal Farmasi Indonesia (Pharmaceutical

Journal of Indonesia), 2019

Crossref

0
www.nrcresearchpress.com 9 words — < 1 /0

Internet



Xl mafiadoc.com 9 words — < 1 %

Internet

pesquisa.bvsalud.org 6 words — < 1%

Internet

1 /1
aaic2012.com 9 words — <

Internet

Mahima Sharma, Dharmendra Arya, Kiran Bhagour, 9 words — <
R.S. Gupta. "Natural aphrodisiac and fertility
enhancement measures in males: A review", Current Medicine
Research and Practice, 2017

Crossref

Heresh Moridi, Seyed Abdolhakim Hosseini, Hossein
Shateri, Nejat Kheiripour, Arastoo Kaki, Mahdi

%
%

0
Hatami, Akram Ranjbaran. "Protective effect of 7 words — << 1 A)

cerium oxide nanoparticle on sperm quality and

oxidative damage in malathion-induced testicular toxicity in rats:
An experimental study", International Journal of Reproductive
BioMedicine, 2018

Crossref

S.0. Ekere, C.N. Okoye, A.F. Udoumoh. "Fertility g 0o < 1 %

enhancing effects of methanolic leaf extract of
Dracaena arborea in albino rats (Rattus norvegicus)", Czech
Journal of Animal Science, 2013

Crossref

ON OFF
ON



Evaluation of Sperm Quality in Male Rats
Treated with Sauropus androgynus (L.)
Merr. Leaf Fractions

By Ni Putu Ermi Hikmawanti



maciana
Vol.x, No.x, Bulan 201 x, Hal. xx-xx
ISSN: 2088 4559; e-ISSN: 2477 0256
DOI: 10.12928/pharmaciana X xXX.XXXX 31

Evaluation of Sperm Quality in Male Rats Treated with
Sauropus androgynus (L..) Merr. Leaf Fractions

5] Ni Putu Ermi Hikmawanti, Numlil Khaira Rusdi*, Silvy Yulida
Faculty of Pharmacy and Sciences, Universitas Muhammadiyah Prof. DR. HAMKA
J1. Delima II/IV Islamic Center, Klender, Jakarta Timur 13460

Submitted : Reviewed :eeeeveeneiennenn Accepted:neieceeennn

ABSTRACT

Sauropus androgynus (L.) Merr. or katuk is one of the medicinal plants broadly used in
Indonesia as it has active compounds that can, among others, stimulate reproductive hormones. This
study was aimed to determine which active fraction of §. androgynus leaves that have the potential to
improve the sperm quality of male rats based on three parameters, namely sperm count, viability, and
motility. It employed fractionation using the liquid-liquid ted@hique with n-hexane, ethyl acetate, and
water solvents to obtain the fractions. Twenty-four mature Sprague-Dawley male rats were divided
into four equal groups: the mrmaﬂmup (untreated group) received 0.5% Na-CMC suspense, and t
three fraction groups were given the n-hexane, ethyl acetate, and water fraction p.o., respectively, at
the dose of 11.85 mg.Kg' BW daily for seven days. Sperm count, viability, and motility were
measured on Day § (after treatment) from the sperm samples collected at the cauda epididymis of the
sacrificed test rats. The results showed that compared with the normal group, the n-hexane and ethyl
acetate fractions significantly increased the three parameters (p<0.05). Therefore, the S. androgynus
leaf fractions have the potential as a natural material that can increase the fertility of male rats.
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INTRODUCTION

Infertility is defined as "Clinical pregnancy failure after 12 months or more of regular
unprotected sexual intercourse" (World Health Organisation, 2016). No s than 50 percent of cases
are responsible for male infertility. Essentially, identified contributors to sperm dysfunction and male
infertility factor are primarily environmental, physiological, and genetic (World Health Organisation,
1992). Analysis of semen is still the first step in male infertility diagnosis, which is commonly
perceived as a change in sperm concentration, motility, morphology, or its combination.

Among the proposed mechanisnfl which lead to impaired spermatogenesis are increased ROS
and oxidative levels (oxidative stress). Lack of vitamin A, elements such as flavonoids, folate, and
overall dietary reduction of antioxidants may be the cause of infertility, particularly oligospermia and
asthenozoospermia in lﬂnans (Ouladsahebmadarek ef al., 2016). It has long been considered a
practical solution to use herbal medicine to increase fertility and improve its factors such as hormonal
imbalance, oligospermia, and low sperm motility. Indonesia is a country rich in plants that can be
made as traditional medicine. one of which is Sauropus androgynous (L.) Merr. or they are known as
katuk. The ethanol extract of S. androgynous leaves contains steroids, tannins, alkaloids, flavonoids,
and terpenoids (Rusdi er al., 2018). S. androgynous leaf extract can increase viability, motility, and
concentration of spermatozoa in male mice exposed to cigarette smoke when administeredZZthe dose
of 6mg/20g BW (Khoironi, 2015). Rusdi et al., (2018) reported that the n-hexane fraction at a dose of
11.85 mg.Kg' BW can increase the sexual desire of fhle rats toward female rats, as observed from the
number of mounts and precopulatory investigations, and the weight of testicular and vesicular of male
rats.

Thus, an active fraction of 70% ethanol ex{f&t of S. androgynous leaves was analysed for its
effectiveness as medicinal ingredients in increasing sperm count, viability, and motility in male rats.

MATERIALS AND METHOD
Materials
Plant sample and authentication

The fresh S. androgynous leaves were obtained from the Indonesian Medicinal and Aromatic
Crops Research Institute (BALITTRO), Bogor. It was authenticated at the Botanical Rescarch and
Development Centre "Herbarium Bogoriense" LIPI, Bogor.
Experimental animals

Twenty-four male Sprague Dawley sexually mature rats aged 2-3 months and weighing
around 150-250 g weJobtained from Research Animal Breeder, Bekasi. These rats were kept in a
well-ventilated house with 12-hour light and 12-hour dark period. Rats were given pelleted feed and ad
libitum access to water.

Methods
Preparation of Fractions

The dried powder of S. androgynous leaves (1.43 Kg) was macerated using ethanolic solvent
for 24 hours. The filtrate was separated from the pulp by filtration. While the pulp was extracted again
with 70% ethanol using the same procedure up to three times, the filtrate was evaporated using a
vacuum rotary evaporator N-1200 BS series (EYELA, Shanghai, China) until thick extract was
obtained. A known quantity (306.52 g) of the thick ethanol extract was fractionated with water and n-
hexane solvents in a separating funnel and left to form two phases. Afterwards, the two phases were
separated. This procedure was also applied to fractionation with ethyl acetate. Finally, the n-hexane,
ethyl acetate, and water fractions were evaporated to produce fractions in their thick forms (Suprayogi
et al.,2015).
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Phytochemical Screening of Active Fractions using TLC method

Phytochemical screening was carried out by the TLC method to examine the presence of
steroids and flavonoids in the active fraction that, in this procedure, was dissolved in ethanol. The TLC
method used silica gel GF254 (Merck) as the stationary phase, while two different mobile phases were
used to each detect the presence of steroid and flavonoid compounds. The mobile phase used to
identify the presence of steroid compounds was chloroform:methanol (10:1), with vanillin-sulfuric
acid as the detection reagent. Meanwhile, the mobile phase used to detect flavonoid compounds was n-
hexane:ethyl acetate (1:1). with ammonia vapour as the detection reagent (Hanani, 2015).

Test Animal Preparation

The animals under test were divided into four groups. each consisting of six rats. Before
receiving the treatment, they were acclimatized for seven d+§Efed with pelleted rat feed, and allowed
access to water ad libitum. Protocol no. 17-05-0438 was approved by the Health Research Ethics
Committee of the Faculty of Medicine., Universitas Indonesia no. 63 1/UN2.FI/ETIK/2017.

Test Animal Treatment

All four groups received different treatments for seven days: Group I (normal control group)
was given Na-CMC 0.5% each day, Wile Groups IL, I1I, and IV were given the fractions (n-hexane,
ethyl acetate, and water)&spective]y at the dose of 11.85 mg.Kg ' BW per day. On Day 8, they were
injected with ketamine at the dose of 33.35 mg.Kg' BW im. furthermore sacrificed by cervical
dislocation. The caudal epidididymis was separated carefully from the testis. It was lacerated with
scissors and was collected for analysis of sperm counts, motility and viability

Sperm Count Analysis

After removing the caudal epididymis from the left and right samples, the sperm count was
evaluated. Then. it was cut into pieces. mixed with Ringer's solution, and left for 2 minutes. Ten pL of
the semen suspension was collected and inserted into the haemocytometer. It was immediately
examined at x40 magnification under the microscope (Olympus Co., Tokyo, Japan) (Quadri &
Yakubu, 2017).

Sperm Motility Test

Ten pL of the semen suspension in Ringer's solution was collected and inserted into the
hemocytometer. Any moving and inf@lovable spermatozoa under the microscope at x40 magnification
was immediately examined. The percentage of motile sperm cells was determined under the
microscope bffghe progressive and non-progressive movement of the sperm cells. Tt was calculated
according to the number of motile sperm cells divided by the total number of sperm cells counted
(Quadri & Yakubu, 2017).

Sperm Viability Test

Ten pL of the semen suspension in Ringer's solution was collected, dropped into the object's
hass, then added with one drop of 2% eosin. After homogenized, it was covered with a cover glass.
The stained slide was immediately examined under the Olympus Microscope at x40 magnification.
The live sperm cells were unstained (transparent), while the dead ones absorbed the stain (red colour).
Sperm viability is expressed in percentage (Quadri & Yakubu, 2017).

Data Analyﬂ[1
The were analysed statfgally using one-way ANOVA, followed by a Tukey 's test to
find significantly different means. A statistical significance was identified from p<0.05.
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Results and Discussion

The extraction yield of S. androgynous leaves dried powder by cold maceration with 70%
ethanol was 21.99% (w/w). In extracts obtained with 70% ethanol, more bioactive flavonoids were
detected. It is because of its higher polarity compared to absolute ethanol as an extraction solvent.
Ethanol is the solvent used for extracting active compounds such as tannins, polyphenol, flavonoids,
terpenoids, steroids, and alkaloids (Tiwari et al., 2011).

The percentage vields of the n-hexane, ethyl acetate, and water fractions from ethanolic extract
using the liquid-liquid extraction method were 1.74%. 5.29 %. and 52.94% (w/w), respectively. The n-
hexane can dissolve non-polar compounds such as fixed oils, volatile oils, steroids, and several
flavonoids aglycon. Semi-polar solvents such as ethyl acetate can dissolve alkaloids and the other
aglycon like flavonoids (Houghton & Raman, 1998). Water as an extraction solvent can extract polar
metabolite materials such as quaterary alkaloids, phenolic, carotenoids, tannins, glycoside flavonoids,
sugar, amino acids, and the other glycosides (Hanani, 2015).

Male rats were receiving n-hexand@ind ethyl acetate fractions (Groups II and III) at the dose of
11.85 mg.Kg [EEMW per day for seven days showed a significant increase in the sperm count, motility,
and viability (P<0.05) compared to the normal contf&kroup (Group I) (Figures 1-3). The presence of
steroids in the n-hexane fraction and flavonoids in the ethyl acetate fraction was identified using the
TLC method (Figure 4).
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Figure 1. Effects of S. androgynous leaf fractions on sperm motility in male rats
(Note: * = a significant difference with the normal group (a0 =0.05))
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Figure 2. Effects of S. androgynous leaf fractions on sperm viability in male rats
(Note: * = asignificant difference with the normal group (a =0.05))
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Figure 3. Effec@&) S. androgynous leaf fractions on sperm count in male rats
(Note: * = asignificant difference with the normal group (e =0.05))
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Figure 4. The presence of steroid compounds in the n-hexane fraction (A) and flavonoid compounds in the
ethyl acetate fraction (B) of Sandmgynaus leaves, identified using the TLC method.
16

Fragmentation @EIPNA is now recognized as an important factor in male inffRRlity aetiology.
DNA damage occurs in men with Em abnormal and normal semen parameters. Reactive oxygen
species (ROS) and oxidant stress are the most common cause of DNA fragmentation in spermatozoa.
ROS are produced and required in spermatozoa for several specific and essential functions. when ROS
concentrations increase and / or antioxidant defenses get overwhelmed, oxidative stress occurred. It
causes damage to components of the cells, especially lipids, proteins, and DNA. The lipid peroxidation
and DNA damageffB8 two major effects of oxidative stress affecting fertility (Wright ef al., 2014).

In general, antioxidants are compounds that remove, scavenge and hold back the production of
ROS or neutralize their actions (Adewoyin ef al.,2017). Primary antioxidants are mainly phenolics in
structure and include the following: antioxidant minerals, antioxidant vitamins, and phytochemicals,
such as flavonoids, catechins, carotenoids, fi-carotene, and lycopene (Moharram & Youssef, 2014). All
of which have been described as having the effect of reducing risk of disease, as free radicals can be
scavenged. Effects on flavonoids antioxidants, mainly p-cymene and carvacrol, in the essential oil of

Judul manuskrip (Penulis pertama)




36 ISSN: 2088 4559; e-ISSN: 2477 0256

Satureja khuzestanica due to their ability to inhibit lipid peroxidation, chelate redox-active metals, and
attenuate other processes involving reactive oxygen species (Safarnavadeh & Rastegarpanah, 2011).

Several phytomedicines, including phenolic [@mpounds (phenols, sterols, lignans, and
flavonoids), volatile oils, polyphenols, and saponins, have positive effects on spermatogenesis and
sperm paranffers (sperm motility, count, and viability) (Khojasteh et al., 2016). Some food
supplements have been shown to increase sperm count and motility (Adewoy} et al., 2017). Also,
previous study have reported that the fractions of S. androgynous leaves can increase the weight of
testicular and seminal vesicle (Rusdi er al., 2018). In this study, n-hexane and ethyl acetate fractions
induced improvements in semen quality and quantity. This activity probably related to the presence of
flavonoids and steroids as active compounds in both fractions (see Figure 4). Flavonoids can increase
dehydroepiandrosterone (DHEA) levels, which plays a role in increasing testosterone levels. Saponins,
in the form of steroid glycosides, contribute {B)the DHEA biosynthesis, hence, increasing testosterone
levels in the body (Andini, 2014). Multiplied sperm number in the treatment groups is due to increased
production of testosterone and probably of follicle-stimulating hormone (FSH) (Al-Sa’aidi et al.,
2009). The process of spermatogenesis is associated with testosterone and FSH levels (McLachlan,
2004). Further studies should focus on mechanism by which fractions improve spermatogenesis
through the cellular and intracellular signalling pathways.

CONCLUSION
The n-hexane and ethyl acetate fractions of S. androgynous leaves have the potential to be
developed into natural male fertility-enhancing agents.
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ABSTRACT

Sauropus androgynus (L.) Merr. or katuk is one of the medicinal plants broadly used in
Indonesia as it has active compounds that can, among others, stimulate reproductive hormones. This
study was aimed to determine which active fraction of S. androgynus leaves that have the potential to
improve the sperm quality of male rats based on three parameters, namely sperm count, viability, and
motility. It employed fractionation using the liquid-liquid extraction with n-hexane, ethyl acetate, and
water solvents to obtain the fractions. Twenty-four mature Sprague-Dawley male rats were divided
into four equal groups: the normal group (untreated group) received 0.5% Na-CMC suspense, and the
three fraction groups were given the n-hexane, ethyl acetate, and water fraction p.o., respectively, at
the dose of 11.85 mg.Kg™ BW daily for seven days. Sperm count, viability, and motility were
measured on day 8 (after treatment) from the sperm samples collected at the cauda epididymis of the
sacrificed test rats. The results showed that compared with the normal group, the n-hexane and ethyl
acetate fractions significantly increased the three parameters (p<0.05). Therefore, the S. androgynus
leaf fractions have the potential as a natural material that can increase the fertility of male rats.
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INTRODUCTION

Infertility is defined as "Clinical pregnancy failure after 12 months or more of regular
unprotected sexual intercourse” (World Health Organization, 2020). No less than 50 percent of cases
are responsible for male infertility. Essentially, identified contributors to sperm dysfunction and male
infertility factor are primarily environmental, physiological, and genetic (World Health Organization,
2010). Analysis of semen is still the first step in male infertility diagnosis, which is commonly
perceived as a change in sperm concentration, motility, morphology, or its combination.

Among the proposed mechanisms which lead to impaired spermatogenesis are increased ROS
and oxidative levels (oxidative stress). Conditions of male infertility in humans primarily oligospermia
and asthenozoospermia. This can be caused by a complete dietary loss of antioxidants and a vitamin A
deficiency or other elements such as flavonoids, phenolic and folate (Ouladsahebmadarek et al., 2016).
It has long been thought that the use of herbs by men with infertility could improve the sperm
parameters or regulate male reproductive hormones associated with the spermatogenesis process.
Indonesia is a country rich in plants that can be made as traditional medicine, one of which is
Sauropus androgynus (L.) Merr. or they are known as katuk. The ethanol extract of S. androgynus
leaves contains steroids, tannins, alkaloids, flavonoids, and terpenoids (Rusdi et al., 2018). S.
androgynus leaf extract can increase viability, motility, and concentration of spermatozoa in male
mice exposed to cigarette smoke when administered at the dose of 6mg/20g BW (Khoironi, 2015).
Rusdi et al., (2018) reported that the n-hexane fraction at a dose of 11.85 mg.Kg™* BW can increase the
sexual desire of male rats toward female rats, as observed from the number of mounts and
precopulatory investigations, and the weight of testicular and vesicular of male rats.

Thus, an active fraction of 70% ethanol extract of S. androgynus leaves was analysed for its
effectiveness as medicinal ingredients in increasing sperm count, viability, and motility in male rats.

MATERIALS AND METHOD

Materials
Plant sample and authentication

The fresh S. androgynus leaves were obtained from the Indonesian Medicinal and Aromatic
Crops Research Institute (BALITTRO), Bogor. It was authenticated at the Botanical Research and
Development Centre "Herbarium Bogoriense” LIPI, Bogor.
Experimental animals

Twenty-four male Sprague Dawley sexually mature rats aged 2-3 months and weighing around
150-250 g were obtained from Research Animal Breeder, Bekasi. These rats were kept in a well-
ventilated house with 12-hour light and 12-hour dark period. Rats were given pelleted feed and ad
libitum access to water.

Methods
Preparation of fractions

The dried powder of S. androgynus leaves (1.43 Kg) was macerated using ethanolic solvent for
24 hours. The filtrate was separated from the pulp by filtration. While the pulp was extracted again
with 70% ethanol using the same procedure up to three times, the filtrate was evaporated using a
vacuum rotary evaporator N-1200 BS series (EYELA, Shanghai, China) until thick extract was
obtained. A known quantity (306.52 g) of the thick ethanol extract was fractionated with water and n-
hexane solvents in a separating funnel and left to form two phases. Afterwards, the two phases were
separated. This procedure was also applied to fractionation with ethyl acetate. Finally, the n-hexane,
ethyl acetate, and water fractions were evaporated to produce fractions in their thick forms (Suprayogi
etal., 2015).
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Phytochemical screening of active fractions using TLC method

Phytochemical screening was carried out by the TLC method to examine the presence of
steroids and flavonoids in the active fraction that, in this procedure, was dissolved in ethanol. The TLC
method used silica gel GF254 (Merck) as the stationary phase, while two different mobile phases were
used to each detect the presence of steroid and flavonoid compounds. The mobile phase used to
identify the presence of steroid compounds was chloroform:methanol (10:1), with vanillin-sulfuric
acid as the detection reagent. Meanwhile, the mobile phase used to detect flavonoid compounds was n-
hexane:ethyl acetate (1:1), with ammonia vapour as the detection reagent (Hanani, 2015).

Test animal preparation

The animals under test were divided into four groups, each consisting of six rats. Before
receiving the treatment, they were acclimatized for seven days, fed with pelleted rat feed, and allowed
access to water ad libitum. Protocol no. 17-05-0438 was approved by the Health Research Ethics
Committee of the Faculty of Medicine, Universitas Indonesia no. 631/UN2.F1/ETIK/2017.

Test animal treatment

All four groups received different treatments for seven days: Group | (hormal control group)
was given Na-CMC 0.5% each day, while Groups II, 111, and 1V were given the fractions (n-hexane,
ethyl acetate, and water), respectively at the dose of 11.85 mg.Kg™* BW per day. On day 8, they were
injected with ketamine at the dose of 33.35 mg.Kg* BW i.m. furthermore sacrificed by cervical
dislocation. The caudal epidididymis was separated carefully from the testis. It was lacerated with
scissors and was collected for analysis of sperm counts, motility and viability

Sperm count analysis

After removing the caudal epididymis from the left and right samples, the sperm count was
evaluated. Then, it was cut into pieces, mixed with Ringer's solution, and left for 2 minutes. Ten uL of
the semen suspension was collected and inserted into the haemocytometer. It was immediately
examined at x40 magnification under the microscope (Olympus Co., Tokyo, Japan) (Quadri and
Yakubu, 2017).

Sperm motility test

Ten uL of the semen suspension in Ringer's solution was collected and inserted into the
hemocytometer. Any moving and immovable spermatozoa under the microscope at x40 magnification
was immediately examined. Progressive and non-progressive movement of sperm cells under the
microscope describes motile sperm cells. It was calculated according to the number of motile sperm
cells divided by the total number of sperm cells counted (Quadri and Yakubu, 2017).

Sperm viability test

Ten pL of the semen suspension in Ringer's solution was collected, dropped into the object's
glass, then added with one drop of 2% eosin. After homogenized, it was covered with a cover glass.
The stained cells were observed under a microscope at 40x magnification. The live sperm cells were
unstained (transparent), while the dead ones absorbed the stain (red colour). Sperm viability is
expressed in percentage (Quadri and Yakubu, 2017).

Data Analysis
One-way ANOVA followed by a Tukey 's test was used to analyzed data to find significantly
different means (p<0.05).
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RESULTS AND DISCUSSION

The extraction yield of S. androgynus leaves dried powder by cold maceration with 70% ethanol
was 21.99% (w/w). In extracts obtained with 70% ethanol, more bioactive flavonoids were detected. It
is because of its higher polarity compared to absolute ethanol as an extraction solvent. Ethanol is the
solvent used for extracting active compounds such as tannins, polyphenol, flavonoids, terpenoids,
steroids, and alkaloids (Tiwari et al., 2011).

The percentage yields of the n-hexane, ethyl acetate, and water fractions from ethanolic extract
using the liquid-liquid extraction method were 1.74%, 5.29 %, and 52.94% (w/w), respectively. The n-
hexane can dissolve non-polar compounds such as fixed oils, volatile oils, steroids, and several
flavonoids aglycon. Semi-polar solvents such as ethyl acetate can dissolve alkaloids and the other
aglycon like flavonoids (Houghton and Raman, 1998). Water as an extraction solvent can extract polar
metabolite materials such as quaternary alkaloids, phenolic, carotenoids, tannins, glycoside flavonoids,
sugar, amino acids, and the other glycosides (Hanani, 2015).

Male rats were receiving n-hexane and ethyl acetate fractions (Groups Il and I1l) showed a
significant increase in the sperm count, motility, and viability (P<0.05) compared to the normal control
group (Group 1) (Figures 1-3). The presence of steroids in the n-hexane fraction and flavonoids in the
ethyl acetate fraction was identified using the TLC method (Figure 4).
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Figure 1. Effects of S. androgynus leaf fractions on sperm motility in male rats
(Note: * = a significant difference with the normal group (o =0.05))
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Figure 2. Effects of S. androgynus leaf fractions on sperm viability in male rats
(Note: * = a significant difference with the normal group (a =0.05))
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Figure 3. Effects of S. androgynus leaf fractions on sperm count in male rats
(Note: * = a significant difference with the normal group (a =0.05))

&P

@
-

&
[ )

Figure 4. The presence of steroid compounds in the n-hexane fraction (A) and flavonoid
compounds in the ethyl acetate fraction (B) of S. androgynus leaves, identified using
the TLC method

Fragmentation of DNA in spermatozoa induced by Reactive Oxygen Species (ROS) and
oxidative stress is now identified as a significant factor in male infertility aetiology. DNA damage
occurs in men with both abnormal and normal semen parameters. ROS are produced and required in
spermatozoa for several specific and essential functions. when ROS concentrations increase and/or
antioxidant defenses get overwhelmed, oxidative stress occurred. It causes damage to components of
the cells, especially lipids, proteins, and DNA. The lipid peroxidation and DNA damage are two major
effects of oxidative stress affecting fertility (Wright et al., 2014).

In general, antioxidants can remove, scavenge and hold back the production of ROS or
neutralize their actions (Adewoyin et al., 2017). Primary antioxidants are mainly phenolics in structure
and include the following: antioxidant minerals, antioxidant vitamins, and phytochemicals, such as
flavonoids, catechins, carotenoids, fg-carotene, and lycopene (Moharram and Youssef, 2014). All of
which have been described as having the effect of reducing risk of disease, as free radicals can be
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scavenged. Effects on flavonoids antioxidants, mainly p-cymene and carvacrol, in the essential oil of
Satureja khuzestanica due to their ability to decrease ROS (Safarnavadeh and Rastegarpanah, 2011).

Several phytomedicines, including phenolic compounds (phenolics, sterols, lignans, and
flavonoids), volatile oils, and saponins, are found in dietary supplements. They have been shown to
increase sperm parameters (sperm motility, count and viability) and have positive effects on
spermatogenesis (Khojasteh et al., 2016; Adewoyin et al., 2017). Also, previous study have reported
that the fractions of S. androgynus leaves can increase the weight of testicular and seminal vesicle
(Rusdi et al., 2018). In this study, n-hexane and ethyl acetate fractions induced improvements in semen
quality and quantity. This activity probably related to the presence of flavonoids and steroids as active
compounds in both fractions (see Figure 4). Flavonoids can increase dehydroepiandrosterone (DHEA)
levels, which plays a role in increasing testosterone levels. Saponins, in the form of steroid glycosides,
contribute to the DHEA biosynthesis, hence, increasing testosterone levels in the body (Andini, 2014).
Multiplied sperm number in treated rats groups is due to increased production of male reproduction
hormone (Al-Sa’aidi et al., 2009). The process of spermatogenesis is associated with testosterone and
follicle-stimulating hormone (FSH) levels (McLachlan, 2004). Further studies should focus on
mechanism by which fractions improve spermatogenesis through the cellular and intracellular
signalling pathways.

CONCLUSION
The n-hexane and ethyl acetate fractions of S. androgynus leaves have the potential to be
developed into natural male fertility-enhancing agents.
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