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Abstract

Obesity caused by a high-fat diet leads to an altered reproductive hormonal profile, including impaired
semen quality. Antioxidants can overcome these conditions. One of the well-known sources of
antioxidants is in the rambutan fruit peel extract. This research aimed to figure the effect of rambutan
fruit peel extract towards total sperm count in Wistar rats induced with high-fat feed. The study design
was used post-test only control group. Subjects were 30 male Wistar rats divided into five groups: Group I
(Positive Control) was given high-fat feed, Group Il (Treatment Control Group) was given 15mg/kg BW
rambutan fruit peel extract, whereas group 111, IV, V (Treatment Group) was given an extract of rambutan
skin with a dosage of 15, 30, and 60 mg/kg BW, respectively. Treatment was given for 81 days. This study
shows that rambutan fruit peel extract with doses of 15, 30, and 60 mg/kg BW significantly increase total
sperm count in Wistar rats induced with high-fat feed. The outcome using Kruskal Wallis shows a result of
p-value 0,010 (CI 95%). Antioxidant compounds found in rambutan fruit peel extract significantly
increase total sperm count in Wistar rats induced with high-fat feed, with the highest efficacy on the dose
of 15mg/kg BW.
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1. Introduction

Obesity is a leading health issue throughout the world. Data from the World Health
Organization (WHO) presented that the proportion of obesity has tripled from 1975 to
2018. The prevalence of obesity in Indonesia based on data from the Ministry of Health
of the Republic of Indonesia (2018) for the age group above 18 years old is 21,8%. The
prevalence of obesity has been approximated equivalent to reach all American adults by
midcentury if the prevailing trends continue (Chavarro et al,, 2010). Obesity caused by
multifactorial reasons and occurred due to the accumulation of excessive adipose tissue
(Kurdanti et al., 2015). There is a significant health indication related to this state.
Elevated body weight has been compared to a higher frequency of conflicting health
consequences, among other things such as hypertension, cardiovascular disease, type 2
diabetes, as well as reproductive effects (Chavarro et al., 2010).

Reproductive consequences due to obesity have acknowledged essential thought.
The overabundance of body weight in men gradually changes and disrupts the body’s
physiological function, including fertility abnormality (Chavarro et al.,, 2010). Infertility
represents the failure to conceive and is estimated to affect 19% of couples of the
general population (Ugwuja et al., 2008). The rate of infertility varies from one region to
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the other. In Indonesia, infertility poses a significant social complication affecting 10-
15% of reproductive-age couples. The main indicator of infertility is semen parameters.
Semen parameters are a vital determinant of functional competence of the spermatozoa,
including concentration, motility, and morphology. The preeminent reason for the
disrupt of the semen parameter is because Teerds, 2011 reported that the accumulation
of adipose tissue in individuals before obesity contributes to increases in oxidative chain
reactions that produce lipid peroxides resulting in high free radicals. The upsurge of free
radicals is regarded as an important factor to DNA damage of the spermatozoa and
affects spermatozoa parameters.

Specific diet methods and exercise procedures are applicable for weight loss to
prevent weight regain, reduce fat mass in the body, and to prevent reproductive
problems. However, the development of traditional diet methods and exercise is often
slow and needs a high commitment. Recent studies found that chemically derived from
plants are effective in used as herbal medicine. Thus, this herbal medicine has built up
the interest of the public for their role in preserve health (Thitilertdecha et al.,, 2010).
Herbal medicine may be an alternative to infertility problems by reducing the
accumulation of adipose tissue and free radicals. Rambutan is one of the plants that have
potential as an adipose tissue reducer caused by its potent antioxidant activity
(Setyawati et al, 2015). Rambutan is a tropical fruit that is widely consumed by the
public and left a large amount of public waste because of its peels. A recent study has
reported that ethanolic extract of rambutan peel contained flavonoids that can reduce
the number of free radicals by blockade the oxidative stress from free radicals and
repair the impaired endothelial tissue (Dewanto et al., 2017). Another perspective is
also showing good benefits from rambutan isolation and identification. Thitilertdecha et
al. (2010) described that the composition from rambutan possessing much greater
antioxidants than synthetic antioxidants.

Rompis et al. (2018), stated that obesity is positively correlated with reproductive
health, resulting in disruptive in semen analysis. Begin with the previous study, and this
present research was held to investigate the use of rambutan fruit peel extract as an
alternative therapy in infertility with prior diagnosed with obesity. The principal
objective of this article is to find the scientific evidence of the role of rambutan peel
extract as herbal medicine to reduce free radicals in impaired semen quality, precisely in
total sperm counts.

2. Material and Method
2.1. Sample Source

The sample used in this study is rambutan peel that appears to be red and ripe
obtained from Binjai, Medan, North Sumatera, Indonesia.
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2.2. Extract Preparation

The extraction process was done in Badan Penelitian Tanaman Rempah dan Obat
(BALITRO), Bogor, Indonesia. Rambutan peel is dried in a drying cabinet, then washed in
running water until the dirt (soil, dust) disappears. The next process is drained for up to
2 hours in the sun. Rambutan peel that has been dried smoothed by using a grinder to
produce the form of dry powder (simplicial). The powder is then put into a stainless-
steel container to macerate with 96% ethanol solvent. The macerated process prepared
with 3 hours stirred and deposited for at least 24 hours. The collected liquid is filtered
using filter paper until it becomes a filtrate. The filtrate is then put into the evaporator
glass for evaporation using a rotatory evaporator at 40°C for 1,5 hours until a thick
extract is gathered.

2.3. ExtractDose

Extracts that have been collected from BALITRO were used separately depending
on the dose group. The dosage was obtained from Setyawati et al. (2015), according to
the study, the rambutan fruit peel extract with a dosage of 15mg/kg Bw, 30mg/kg BW,
and 60 mg/kg BW effective in increasing leptin and reduce the free radicals contained in
obesity rats. The optimum dose within the previous study is 30 mg/kg BW collected
from Inhibitor concentration, showing the free radical scavenging activity as high as
67,50%. The extract was given to rats via a feeding tube. A total of 30 rats were
classified into five groups with different treatments: (1) High-fat diet (HFD) (2) Given
rambutan peel extract with the dosage of 30mg/kg BW only, (3) High-fat diet treatment
with rambutan peel extract with a dosage of 15mg/kg BW, (4) High-fat diet treatment
with rambutan peel extract with a dosage of 30mg/kg BW, (5) High-fat diet treatment
with rambutan peel extract with a dosage of 60mg/kg BW

2.4. Animal

A total of 30 rats wistar strain (Rattus novergicus) were collected from The Faculty
of Mathematics and Natural Sciences Institute Technology of Bandung (ITB). Rats were
used in-between age 8-12 weeks, weighing from 150-200 grams, and in good condition.
The research process starting from rat acclimatization, grouping, and given treatment
was done at the Pharmacology Therapy Laboratories, Faculty of Medicine, University of
Padjajaran Bandung, West Java, Indonesia with Standard Operating Procedures (SOPs)
and right in vitro method practice.

2.5. Procedure

All rats were divided into five different treatment group, consisting: (1) High-fat
diet (HFD) only, (2) Given rambutan peel extract with a dosage of 30mg/kg BW only, (3)
High-fat diet treatment with rambutan peel extract with a dosage of 15mg/kg BW, (4)
High-fat diet treatment with rambutan peel extract with a dosage of 30mg/kg BW, (5)
High-fat diet treatment with rambutan peel extract with a dosage of 60mg/kg BW. The
commercially standard diet used was CP551 made by PT Charoen Pokphand Indonesia
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consist of water 14%, protein 21-23%, fat 5-8%, calcium 0,9-1,2%, phosphor 0,7-1%.
The high-fat diet (HFD) were given contains 3372 cal/kg and were made manually in the
laboratories consisting of egg yolk, lamb fat, pork belly, margarine, and cow’s brain. As
for energy contain; protein 20%, fat 77%, carbohydrates 3,0%. The high-fat diet was
given 20mg/kg BW, scheduled every 8 AM for 81 days, and are administered through a
feeding tube.

Rats were adapted in laboratories for the first seven days by providing a basic diet
use water, administered via ad libitum. The rats were classified into distinctive groups.
Treatment of a high-fat diet (HFD) was given to selected categories precisely on day
eight until day 81 to achieve obesity, according to Lee Index (weighing 250-400 grams).
On the 21st day, the treatment was continued by giving ethanolic extract of rambutan
fruit peel. The routine procedure for the ethanolic extract of rambutan fruit peel was
given every day at 9 AM for 51 days to complete one whole cycle of spermatogenesis.

After 81 days, rats were terminated surgically to remove testicles, cauda
epididymis, and distal parts of the vas deferens. Pieces of cauda epididymis were
inserted into a petri dish and dropped with three drops of 0,9% NaCl solution.
Spermatozoa suspension stirred homogeneously and counted with the hemocytometer
Neubauer method.

2.6. Preparation of Animal Testes

After 81 days, rats were terminated surgically to remove testicles, cauda
epididymis, and distal parts of the vas deferens. This procedure was done in
Pharmacology Therapy Laboratories, Faculty of Medicine, University of Padjajaran,
Bandung, West Java, Indonesia. The surgery is primarily done with anesthesia procedure
using ketamine 0,3 cc intramuscular on lateral thighs. After all of the rats sedated, the
surgery was proceed and ready to remove the testicles, cauda epididymis, and distal
parts of the vas deferens. Pieces of cauda epididymis were inserted into a petri dish and
dropped with three drops of 0,9% NaCl solution. Spermatozoa suspension stirred
homogeneously and counted with hemocytometer Neubauer.

2.7. Sample Analysis

The samples were analyzed at Pharmacology and Therapy Laboratories, Faculty of
Medicine, University of Padjajaran, Bandung, Indonesia. The integrated sample analyses
were executed by the same medical laboratory scientist to dodge inter-laboratory
alteration.

2.8. Sperm Counts

Sperm counts were determined through -cell-counting chambers using the
hemocytometer method in following WHO guidelines (Sieme). Semen was proved within
60 minutes of their assortment and represented spermatozoa count per milliliter
(count/ml). The preparation formula to begin the sperm count is to classified the sperm
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counted within five small squares then proceed as Ugwuja et al. (2008), Number of
sperm counted x dilution factor (this study using 1:20) x 1000 = sperm/ ml.

3. Results and Discussion
3.1. Results

The effects of rambutan (Nephelium lappaceum) fruit peel extract on total sperm
counts of white rats (Rattus novergicus) are shown in the graphic figure 1:
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Picture 1. Graphic of average sperm counts (K1= HFD only; K2= rambutan extract with dosage of
30mg/kg BW; K3= HFD + rambutan extract with dosage of 15mg/kg BW; K4= HFD + rambutan extract
with dosage of 30mg/kg BW; K5= HFD + rambutan extract with dosage of 60 mg/kg BW).

The graphic above shows increases in total sperm counts after given treatment of
rambutan fruit peel extract with a dosage of 15 mg/kg BW. This result is statistically
significance (p < 0,05). The lowest effect of rambutan fruit peel extract is shown in group
K4 and K5, exhibit the result of rambutan fruit peel extract with a dose of 30mg/kg BW
and 60 mg/kg BW, respectively.

3.2. Discussion

Obesity associated with irregular hormone control that can lower the quality of
spermatozoa. Martini (2012) reported that men with obesity have much lower active
sperms than a man with normal body weight. This study state that in obese condition,
there will much likely be a reduction in sperm quality. Rompis et al. 2018, compared a
control group (normal rats were given normal diet; 20 gram of food per day for 50 days)
with treatment group (diet-induce obesity rats given 22 gram of food per day for 50
days) shows that control group exhibit a higher sperm count, 112,4 x 10 sperm/ml than
the treatment group (diet-induced obesity), resulting in 48,6x10¢ sperm/ml. According
to the previous study, it is concluded that obesity has lower sperm counts. This data is
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included in this present study, the group of rats given a high-fat diet (HFD) resulting in
17.021,66 sperm counts, showing a decrease in total sperm counts compared to normal
sperm count in the previous study.

Obesity is a condition caused by unbalanced energy consumed to maintain
homeostasis. Obesity induces an increasing level of adipose tissue by which mechanisms
are energy expenditure is lower than energy intake, resulting in the accumulation of fat.
Accumulation of fat will point to hypertrophy and hyperplasia of adipose tissue.
Increases of adipose tissue will trigger stress induce reaction because of obesity is
categorized as chronic low-grade inflammation (Susantiningsih & Mustofa, 2018),
causing unbalance in leptin production. Leptin, an adipocytokine hormone produce by
adipose tissue, is responsible for the management of reactive oxygen species and
triggers cytokine pro-inflammation; TNF and Interleukin 6 (Limanan & Prijatin, 2013).
Hoda et al. (2012) reported that circulated leptin in-normal weight person is 1-3 ng/ml;
meanwhile, circulated leptin in obesity is 100 ng/ml. This study reveals that a high
leptin level in obesity is correlated with decrease performance of leptin to reduce food
intake, gaining weight, or a condition called leptin resistance. Another study revealed
that high-fat feed continuously triggers oxidative stress due to the disproportion of
prooxidant and antioxidant endogen (Susantiningsih & Mustofa, 2018).

Spermatozoa cell membrane consists of polyunsaturated fatty acids (PUFA) that
work to get in touch with oocyte and provide oocyte fusion. The appearance of free
radicals due to chronic low-grade inflammation manage to harm the normal cell of
spermatozoa. This condition happens because reactive oxygen species responsible for
gonad cell degeneration furthermore affects spermatogenesis (Sharma et al., 2013). The
result of this study emphasizes the experiment supervised by Shukla et al., (2014) that
obesity affects the quality and quantity of spermatozoa. This condition will further be
noticed through sperm parameters consist of sperm motility, sperm morphologic, and
testosterone levels.

Palmer et al. (2012) state that individuals with obesity have interaction between
adipose tissue and hormone regulation that disturb sperm parameters, along with
concentration, motility, and morphology of spermatozoa. Rompis et al. (2018) reported
that control group/ Po (normal rats were given normal diet; 20 grams of food per day for
50 days) compared with treatment group/P1 (diet-induce obesity rats given 22 grams of
food per day for 50 days) shows a significant result. Those with treatment groups were
categorized into group motility A, B, C, and resulting in lower sperm motility; 12,8%,
44,4%, and 42,4%, respectively. Meanwhile control group (Po) was categorized into
group motility A with 21% of sperm motility, group B with 64% sperm motility, and
group C with 15% sperm motility.

Morphology tests for sperm analysis were categorized into normal morphology
and abnormal morphology. Rompis et al. (2018) reported a result with group control
(Po) resulting in 71,6% normal morphology compared with group treatment (P1) with
55,2%. As for the abnormal morphology categories, the control group (Po) shows a
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lower percentage; 28,4% compared to the treatment group (P1) with 44,8 %. This result
correlates with Hofny et al, 2010 that obesity affects sperm quality in terms of motility
and morphology of normal spermatozoa. This condition leads to normal sperm
apoptosis and later on leads to decrease sperm count due to decline energy by
mitochondrial damage of the sperm (Sharma et al., 2013).

Published data from Teerds et al., 2011 also confirmed the relationship between
obesity and reduced testosterone. It is happening because there is disfunction in
endocrine status. The cutback in testosterone levels is bound to happen because of a
decline in sex-hormone-binding globulin levels in obese individuals, thus making
testosterone is accessible to be transformed into estrogens in fat tissue. The effect of
rambutan fruit peel extract in increasing total sperm count is predicted due to the high
content of flavonoids and polyphenols (Dewanto et al.,, 2017). Flavonoids can increase
sperm count by inhibiting the oxidative chain reaction in the initiation and propagation
phase. Polyphenols are categorized as a natural phytochemical that is essential to inflict
physiological and molecular pathways participating in the metabolism of energy,
adiposity, and obesity. Compatible in vivo study shows the valuable effects of
polyphenols by acting as integral agents through the mechanism of up-regulation of
energy expenditure (Meydani, 2010). The ability of rambutan fruit peel extract to
increase total sperm count in this study is shown best with a dosage of 15mg/kg BW.
This result is related to the antioxidant compound that presents in rambutan fruit peel
extract. Flavonoid acts as an electron H+ group donor and reduces reactive peroxidative
chains to produce a more stable radical oxidant.

Thitilertdecha et al. (2010) stated the identification of antioxidant activity. From
the prior experiment, the antioxidant activity was conducted, proving a lipid
peroxidation inhibition assay and chromatography Sephadex LH-20. The outlying
composition was found as ellagic acid, corilagin, and geranin, thus show the extravagant
amount of antioxidant activities than butylated hydroxytoluene (antioxidant synthetic)
in both lipid peroxidation and DPPH (diphenyl-2-picrylhydrazine) scavenging assays. A
previous experiment concludes that antioxidants contained in rambutan could be
further utilized as medicine. Statistical analysis (p < 0,05) showed that it is significantly
different between group (1) given high-fat diet (HFD) and treatment group with
different dosage of rambutan fruit peel extract (high-fat feed with extract with a dosage
of 15mg/kg BW, 30mg/kg BW, and 60mg/kg BW). This concludes that there is a
significant difference among treatment groups. Thus, meaning the given treatment of
rambutan fruit peel extract increasing sperm counts.

Based on the data, group (1) given a high-fat diet (HFD) has the lowest sperm
count. That was explained in a previous study that diet-induced obesity positively
correlates with abnormalities in sperm analysis (Rompis et al, 2018). Meanwhile,
groups with given different dosages of rambutan fruit peel extract showing higher
sperm count, with the greatest efficacy, are the dosage of 15mg/kg BW. From this study,
it is concluded that the best efficacy of increasing sperm count is rambutan fruit peel

Volume 13, Issue 1, June 2020 | 277



28

Victoria, K., Fauziah, C., and Nugraha, Y.,

extract with a dosage of 15mg/kg BW. This show a different result from other higher
dosage (30mg/kg BW and 60 mg/kg BW). Setiyawati et al. (2015) reported that rats
given higher dosage show a significant result in circulated leptin, resulting in inhibition
effect on leptin transport through the blood-brain barrier to the hypothalamus and
inhibit leptin binding to the leptin receptor in the hypothalamus. This condition leads to
unable leptin to suppress the food craving, furthermore resulting in higher food
consumption and wider the inflamed location and increasing reactive oxygen species.
Mahmudah et al. (2018) also, stats that a dosage of 60 mg/kg BW is a toxic dose that can
cause an adverse effect by producing more free radicals that can enter the hepatic cell
and leads to cell disruption. This condition resulting from the glutathione in liver failure
to binds to make covalent bonds with toxic substances around to make the substances
less toxic, so more glutathione leads to more stress oxidative in cell and thus presenting
in abnormalities in cellular respiration in mitochondria and exhibit freer radical
produced. These benefits of rambutan fruit peel extract may become an assuring
alternative therapy solution for fighting with free radicals and obesity.

Conclusion
In conclusion, our study shows that rambutan fruit peel extracts significantly
increase total sperm counts in obese rats with an effective dosage of 15mg/ kg BW.
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