RESEARCH ARTICLE / Aragtirma Makalesi }

Animal Studies on Male Fertility Enhancing Properties of
Plants In Malaysia: A Review of The Past 16 Years

Malezya’'da Bitkilerin Erkek Dogurganlik Arttirici Ozelliklerine
Yonelik Hayvan Calismalari: Son 16 Yilin Bir Degerlendirmesi

Redzuan Nul Hakim Abdul Razak!, Muhammad Lokman Md Isa?*, Afzan Mat

Yusof?, Azantee Yazmie Abdul Wahab*, Hussin Muhammad3&Roszaman Ramli*

" Department of Biomedical Science, Kulliyyah of Allied Health Sciences, 11lUM Kuantan
2 Department of Basic Medical Sciences, Kulliyyah of Nursing, lUM Kuantan

3 Institute for Medical Research, Kuala Lumpur

4 Department of Obstetrics and Gynaecology, Kulliyyah of Medicine, 11lUM Kuantan

Abdul Razak RNH, Isa ML, Yusof AM, Wahab AYA, Muhammad H & Ramli R. Animal Studies on Male Fertility Enhancing Properties of Plants In

Malaysia: A Review Of The Past 16 Years. ) Biotechnol and Strategic Health Res. 2017;1:17-24.

Gelis Tarihi / Received : 28.05.2017
Kabul Tarihi / Accepted : 05.06.2017

Abstract

Infertility is an issue of global and national public health concern. It is a worrying scenario with increasing number of
prevalence in infertility. The importance of drugs of plant origin in the quest of fertility enhancing agents for the male
from natural products has long been recognized. The present review is an attempt to summarize the fertility enhancing
plants with various approaches which are: part of plant have been used, type of extract for isolating the compounds,
different isolated compounds (active principles) along with different animal model used. The literature covered is of
16 years from 2000 to 2016 for around 12 plants showing improving fertility activity in males. In conclusion, this
review will help other researchers in focusing future herb based drug discovery in improving fertility problem among
male across the globe.
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infertilite, ulusal ve kiiresel dnemi olan ciddi bir halk saghgi konusudur. infertilite prevalansinin artiyor olmasi endise
verici bir senaryodur. Dogal tirtinlerden erkeklerde fertiliteyi arttirici ajanlar arayisinda bitki kokenli ilaglarin 6nemi uzun
bir stredir bilinmektedir. Bu calisma, erkek fertilite verimliligini arttiran cesitli bitki arastirmalari yaklagimlarini 6zetle-
mektedir ki bu calisiimalarin bir kisminda bitkiler bizzat kullanilmistir, bazilarinda bitkiden bilesiklerin izole edilmesi icin : __
ekstrakt elde edilmistir, diger bir kismi ise farkli hayvan modellerinde denenen aktik bilesiklerdir. Arastirilan literatiir, E-mail: lokman@iium.edu.my
2000’li yillardan 2016’ya 16 yillik calismalari kapsamakta olup bunlarda yaklasik 12 bitkinin erkek fertilite aktivitesine
etkilerini gosterilmistir. Sonug olarak, bu arastirma, diinyadaki erkeklerde dogurganlik sorununu iyilestirmede gelecek-
teki bitki uyumu kesfine odaklanmada diger arastirmacilara yardimci olacaktir.

Anahtar Kelimeler: ~ Herbal bitki, iremesistemi, dogurganlik, hayvancalismalari
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Introduction

For centuries, people have been practising phytomedicine in
treating ailments or reducing risk of suffering certain diseases.
It is considered as a part of an ancient medicine with interest in
it becomes rapidly escalating in this modern era. Expansive and
prescribed medicine is not the only true path to treat various ill-
nesses. Without disclaiming the modern medicine, herbs can be
used as an alternative or a3 combined therapy with conventional
medication. Phytomedicine or ethnomedicine is not a new field
in the world of research. It has been started long ago since the
ancient times. As we realized the expensive modern medication is
not the only mean to treat illness, interest in the discovery of re-
medy through natural or conventional products has become more
escalating.

In the field of andrology, there is a need and an urgency to disco-
ver alternative treatment for fertility issue seems the male repro-
ductive capacity recorded to be reduced globally. The impairment
in fertility will affect personal, biological and social activities of a
man. Development of modern drugs that are now available in the
market to overcome infertility had been taking place in the past few
years. As defined by World Health Organization (WHO), infertility
is a state of inability to have conception after regular sexual activity
within 12 months. Numerous drugs are available such as clomip-
hene, tamoxifen, anastrozole and aromatase inhibitor. However,
some of these drugs fail to achieve normal sperm parameters.
A prospective study conducted by Nada (2014) indicated that 6
months duration of tamoxifen treatment failed to show significant
improvement in sperm motility’. Therefore, it is a great concern
has been brought into attention to look for another alternative in
curing male sexual problems with minimal or zero side effects. It
is noted that male fertility becomes one of the paramount issue to
be highlighted in the development of phytomedicine. The use of
plant in medicine or ethnomedicine is now globally accepted and
it has to be scientifically validated. Malaysia, with the magnificent
number of biodiversity, should uphold the in-depth study of eth-
nomedicine. The enthusiasm in practising herbal medicine should
not be neglecting the evidence-based medicinal approach. Animal
study and properly designed human trials should be worked out
and encouraged to determine the efficacy and safety of potential
phytotherapies. Thus, the traditional approach of herbal medicine
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can be translated into properly justified method of treating illness
and improving human wellness.

This review summarizes the local studies on fertility enhancing
plants with emphasize to the part of plant have been used, type
of extract prepared, animal model used and fertility parameters
used. The literature covered is of 16 years from 2000 to 2016 for
around 13 plants possessed promising findings in male fertility
activity (Table 1). Numerous recent studies show medicinal plant
potency in improving male fertility on animal.

Andrographispaniculata

Andrographispaniculata has been used for centuries as a medici-
nal herb for the treatment of various ailments. Treatment of 50%
of ethanolic extract A. paniculata was significantly increased se-
rum testosterone level, while FSH and LH concentrations remai-
ned statistically unchanged at any of the dose levels. Increased in
testosterone level could indicate the beneficial use of this plant as
fertility enhancer®.

Chlorophytumbrovilianum

Chlorophytumborivilianum or safedmusli is from the family Lilli-
aceae. 60 days administration of its dried roots aqueous extract
able to increase sperm count in both the treated groups, 125 mg/
kg and 250 mg/kg in a dose dependent pattern®. Its aqueous roots
extract also successfully restored the sperm count and endogeno-
us antioxidative enzymes in streptozotocin-induced diabetic rats.
All the oxidative stress parameters also reduced in treated rats*.

Eurycomalongifolia

Eurycomalongifoliaor commonly known as Tongkat Ali in Malaysia
from the Simaroubaceae family is a symbol of man’s strength as it
is claimed by Malaysian men to increase sexual activity and virility.
A study conducted in 2000 indicated the extensive growth of both
ventral prostate and seminal vesicle in all treated rats with 200,
400 and 800 mg/kg butanol, methanol, water and chloroform
fractions®. The treatment of aqueous extract of Eurycomalongifo-
liafor 28 days indicated an improvement in the sperm count, mo-
tility and viability in all treated rats. However, no evident changes
found in sperm morphology®. A study of standardized methanol
extract containing 13-alpha(21)-epoxyeurycomanone, eurycoma-




none, 13-alpha,21-dihydroeurycomanone,eurycomanol incre-
ased sperm count, plasma and testicular testosterone level and
spermatocytes in the seminiferous tubules and the Leydig cells
appeared normal’.An aqueous extract of Eurycoma longifolia ca-
pable of reversing the effects of estrogen by increasing spermato-
genesis and sperm counts in rats after fourteen consecutive days
of treatment®.

A standardized extract of methanol/aqueous resulted in four
fractions and eurycomanone is one of the fractions. Microscopic
analysis of the rat testis following treatment with eurycomanone
showed significant increase in the number of spermatocytes and
round spermatids. The plasma testosterone, FSH and LH were re-
corded to be high as compared to control’. Prolonged treatment
(28 days) of aqueous extract of Eurycomalongifolia improved the
sperm count, motility, viability and histology of the testis as com-
pared to short period of treatment (14 days)™.

Ficusdeltoidea

Among Malaysian, Ficusdeltoidea is popularly known as mas co-
tek, serapat angina and telingaberuk. It has been used as a food
supplement. Four weeks treatment of aqueous and methanol
extract of Ficusdeltoidea leaves elevated the testosterone level,
sperm count and motility in alloxan-induced diabetic rats™'.

Gynuraprocumbens

Gynuraprocumbens is a plant under family Asteraceae and can be
found in China, Africa and Southeast Asia. This plant was recor-
ded to protect the male reproductive system from toxicity caused
by diabetes. Sperm count, motility, viability and testicular lactate
dehydrogenase activity were increased in rats treated with 100
mg/kg body weight Gynuraprocumbens aqueous extract (13).

Hibiscus sabdariffa

Hibiscus sabdariffa or roselle is a shrub tree under family Malvace-
ae. Its calyx extract is famously used as beverages in many tropical
and sub-tropical countries. A study was conducted on streptozo-
tocin-induced diabetic rats reported improvement in sperm quality
and follicular stimulating hormone but no improvement in testos-
terone and luteinizing level™.
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Hylocereuscostaricensis

Red pitaya or dragon fruit is fruit ofHylocereuscostaricensis and
native plant of the tropical forest regions in Mexico and South
America. Farid and Mahanem (2012) stated that oral administra-
tion of Hylocereuscostaricensisethanol extractin ICR mice for 25
days improved sperm parameters and testicular histology. Epi-
didymal sperm count was found to be highest in 500 mg/kg body
weight extract while 1000 mg/kg successfully increased sperm
viability and its production rate. Testicular histology in 500 mg/kg
body weight indicated high spermatogenic activity as compared to
1000 mg/kg body weight and control™.

Lunasiaamara

Lunasiaamara or sanrego is classified under the family Rutaceae.
Its used was documented in traditional medicine by local people of
Sabah, Philippines and Indonesia. A study showed that treatment
with 60 mg/kg body weight of Lunasiaamara aqueous extract for
42 days increased the sperm count, motility, viability, testosterone
level and testicular antioxidant enzyme activities'.

Mitragynaspeciosa

A great interest has been given to this plant recently following the
discovery of its bioactivity. It is known as ketum in Malaysia and lo-
cal plant of Southeast Asian regjon. Its leaves exhibit an opium-like
effect could lead to addiction. There was a study investigated the
potential of Mitragynaspeciosa leaves methanol extract on male
mice fertility in period of 14 days oral gavage. As compared to
fertility drug, clomiphene (25 mg/70kg), the treated groups (50,
100 and 200 mg/kg body weight) clearly increased the sperm
concentration. However, the sperm motility was reduced and ab-
normal sperm morphology was more apparent™.

Nigella sativa

Nigella sativa seeds are frequently used in folk medicine in the
Middle East and some Asian countries for the promotion of good
health and treatment of many ailments. It is commonly known as
black seed or black cumin and from Ranunculaceae family. Apart
from its essential oil, some studies used an active constituent of
Nigella sativa named thymoquinone. Thymoquinone successfully
inhibited the reproductive toxicity caused by chemotherapeutic
drug, cyclophosphamide (200 mg/kg body weight). Administra-
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tion of thymoquinone (10 mg/kg body weight) on alternate days
for 53 days in male mice increased seminiferous tubules integrity
and reduced total number of DNA-damaged cells™ and increa-
sed sperm count despite no improvement in testicular histology™.
Apart from that, thymoquinone also recorded a marked increase
in testicular weight and cellular morphology in testis?. Two studi-
es on protective effect of Nigella sativa showed that 100 days of
treatment with Nigella sativa oil improved the histology and functi-
on of both prostate gland and seminal vesicle?' and sperm quality
22 Detrimental effects on male reproductive parameters due to
chronic exposure to lead acetate also could be reversed by Nigella
sativa®.

Phaleriamacrocarpa

Phaleriamacrocarpa or mahkotadewa is a native plant of Papua,
Indonesia. It has been planted widely due to its beneficial effects
on health. In fact, there is a claim this plant capable of increase
sexual libido and strength. Earlier study of Phaleriamacrocarpa on
fertility was conducted by Parhizkar, Maryam Jamielah, & Moham-
mad Aziz (2013). Aqueous extract (240 mg/kg body weight) of
Phaleriamacrocarpa significantly increased sperm viability without
altering the sperm motility and morphology after 7 weeks treat-
ment?*. Similar study was conducted had reported an increase in
the number of spermatogonia cell and the thickness of seminife-
rous tubules of male rats?.

Plantago major

This plant is called “ekoranjing” by Malaysian. The used of this
plant as traditional remedies were documented by numerous folk
medicines including Spanish, Mexican and native people in Brazil.
Aqueous extract of its seed (30, 60, 100 and 200 mg/kg body
weight) elevated the sperm count after 20 days oral gavage. The
increasing trend in testosterone level was insignificant?®.

DISCUSSION

In Malaysia, the most studied plant as fertility enhancer was
Eurycomalongifolia. It is widely known that Eurycomalongifolia
or “Tongkat Ali” is highly regarded as male sexual enhancer. The
progression of Tongkat Ali’s research up to clinical trial or hu-
man study is an impressive breakthrough in the Malaysian’s her-
bal medicine. The used of rat as animal model found to be more
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prominent. Some studies had shown a positive effect of plant in
spermatogenesis which is a vital element in male fertility. Sperma-
togenesis failure including azoospermia and oligospermia is one of
the root cause of male infertility. Apart from androgen level, poor
spermatogenic activity and sperm quality could be associated with
drug treatment, chemotherapy, toxins, air pollution and vitamins
insufficient intake. Hence, a comprehensive analysis on each pa-
rameters associated with male fertility enhancement are vital to
ensure the data and findings are properly justified.

It is clearly that the profound animal study of the effect of plants
towards male reproductive system will support the use and the ef-
fectiveness of the medicinal plants. Itis a great loss if their potenti-
als are neglected without proper study and analysis. More studies
should be conducted to understand the action mechanism, its
active components as well as their molecular aspect. The develop-
ment of the current methodologies able to provide comprehen-
sive view on the therapeutic value, efficacy as well as its possible
mechanism of action. It is crucial to have robust and valid methods
in assessing the improvement of sperm function and its fertilizing
ability. There are several parameters can be used to evaluate the
fertility promoting ability of any compound or natural product.
These parameters encompass the overall fertility modalities inc-
luding sperm quality, hormonal concentration, testicular and ac-
cessory organs histology and weight, seminal fluid content and
deoxyribonucleic acid (DNA) integrity. Some of the studies equip
their analysis with oxidative stress and antioxidant level assays.

Is it worth to continue the use of animal study in searching for
male fertility enhancer? It is a continuous debate among the re-
searchers regarding this issue. With the development of in vitro
technique?’ as an alternative in evaluating the fertility improvement
properties of a plant, it can be a driving factor to develop more re-
search without animal involvement which can be considered as an
ethical-wise. However, it has to be agreed that in vivo data solely
cannot ultimately conclude the ability or potential of any herb in
promoting fertility. Reproductive system is a complex body system
and influenced by various factors especially hormonal regulation.
Therefore, the deep understanding of herbal product in hormonal
mechanism and spermatogenesis is vital. This can be achieved via
properly designed of animal study. It is fair to conclude that both
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Table 1.1 Plants with male fertility enhancing properties in Malaysia

Type of plant extract/ active

Species name Part used . Animal models | Fertility Parameters Reference
constituents
Butanol, methanol, water and Rat Promoted growth of ventral prostate and semi- 5)
chloroform fractions nal vesicle
Aqueous Rat Ir'nprgvement in the sperm count, motility and ©)
viability
Methanol/ Increased sperm count o
Plasma and testicular testosterone were signifi-
13-alpha(21)-epox- .
eUrVCOmanone. eury- Rat cantly increased (7)
o c)émaﬁone 13-l ’ ha r2y1 ) Spermatocytes in the seminiferous tubules and
Eurycomalongifolia Root ’ pha, the Leydig cells appeared normal
Aqueous Rat S|gQ|f|cantIy higher sperm counts and sperm ®)
motility
Increased in the number of spermatocytes and
Methanzlc;;cilrjlzcr)]lés/ eury Rat round spermatids )
Increased plasma testosterone, FSH and LH
Increased the sperm count, motility, viability and
Aqueous Rat histology of the testis (10)
Plantago major Seed Aqueous Rat :g\clzgleased sperm concentration and testosterone (26)
Increased sperm count and motility
Gynuraprocumbens Leaf Aqueous Rat Sperm mortality decreased (13)
Testicular LDH increased
Hylocereuscostaricensis Fruit 95% ethanol Mice In_creased sperm count_, sperm .V'ab'hty (15)
High density of sperm in seminiferous tubules.
Improved the testosterone level, sperm count
Ficusdeltoidea Leaf Aqueous, ethanol Rat and motility (1)
Reduced sperm abnormalities
Mitragynaspeciosa Leaf Methanol Mice Increasedin the number of sperm count (17)
High sperm concentrations and sperm motility.
Low sperm abnormality
Hibiscus sabdariffa Calyx Aqueous Rat Plasma follicle-stimulating hormone level (14)
elevated
No alteration in plasma testosterone and lutein-
izing hormone level
Increased sperm viability without changing the
1 (24)
sperm motility and morphology
Phaleriamacrocarpa Fruit Aqueous Rat
Increased the number of cell and the thickness
" (25)
of seminiferous tubules
. Increased sperm count
Chlor()pigr)ﬁ:ﬂ]bo”v”' Root Aqueous Rat Reduced percentage of sperm (4)

abnormality
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Type of plant extract/ active

Part used constituents

Species name

Animal models

Fertility Parameters Reference

Nigella sativa Seed 0]l

Improvement in histology and function of both

Rat ; .
2 prostate gland and seminal vesicle

1)

Increase sperm quality and showed better testis

histological features (22)

Thymoquinone

Increased seminiferous tubules integrity Re-
duced total number of DNA-damaged cells
Increased sperm count (18,19,
Significant difference in testicular weight 20)
Significant difference in sperm motility
Improvement in the histology of the testes

Mice

Water suspension

Improved in sperm concentration, viability, and

Rat motility

(23)

Andrographispaniculata Leaf 50% ethanol

Rat Increasedserum testosterone level 2)

Lunasiaamara Stem Aqueous

Sperm count, motility, viability, testosterone
level and testicular antioxidant enzyme activities
increased

Increasedspermatozoa density

Rat (16)

in vivo and in vitro study are complementary and each of them has
their role or ability in assessing natural product on male fertility.
Although extrapolations from animal data to clinical study has its
limitations, they can sometimes be suggestive. The aspects of qu-
ality, efficacy and safety should be in place to ensure the progress
of medicinal plant research with regard to male fertility.

CONCLUSION

Management of male infertility using herbal remedies is useful be-
cause of long cultural history of utilization and the current rene-
wed interest in natural products to sustain health globally. Comp-
rehensive research on the efficacy and safety of herbal approach
for the management of male infertility is demanded as a way of
appreciating the values and roles of traditional medical knowledge
in health care provision. The screening of medicinal plants with
fertility enhancing effect should be in line with the further isolati-
on and identification of active constituents from plants. Moreover,
research on intracellular signalling pathways could be another op-
tion for further understanding the extract’s mechanism of action
in improving male fertility particularly spermatogenesis. Thus, the
rising of herbal medicine in improving male fertility in Malaysia is
significant and may bring a dynamic change in the modern world.
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