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ABSTRACT

The drug under investigation is an herbal combination of Withania somnifera, Tribulus terrestris, Mucuna
Pruriens and Argyreia speciosa which has been used for several years of its bio-stimulating, revitalizing and
fertility enhancing effects. Present preclinical study is specifically designed to access the safety and efficacy of
the product. The result of acute oral toxicity reveals that product is safe up to the dose of 5000mg/kg. The
effects of study related to reproductive capability of drug on both sex reveals increase in reproduction rate up to

two generations i.e. Fg and F;.
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INTRODUCTION

Herbal medicines have been extensively used in
developed countries hence they are natural and relatively
safe (Gurib-Fakim, 2006). They contain plant materials as
their pharmacologically active components (Pribitkin,
2005). Plants and derivatives of plant played a key role in
world health and have long been known to possess
biological activity. Thirty percent of all modern drugs are
derived from plants (Burns, 2000). According to the
World Health Organization about 80% of the world's
population living in developing countries relies essentially
on plants for primary health care (McKay et al., 2007).
Herbal medicine  associated pharmacology and
pharmaceutical products are updated frequently (Wang et
al., 2002). At present time, it is easier to determine
efficacy and safety of herbal remedies, because it is
known which chemical compounds are present in these
plants and which of these compounds are associated with
a number of side effects (Rodriguez-Fragoso et al., 2008).
The drug under study i.e., is a combination of medicinal
plants including, Tribulus terrestris, Mucuna Pruriens,
Argyreia speciosa and Withania somnifera or
Ashwagandha.

Infertility is a complex disorder with significant medical,
psychosocial and economic aspects. Medications can be
administered to induce follicular development and
ovulation (Chandra et al., 1998). Owulatry and
immunologic are some of factors that contribute to
infertility. Spermatozoa are relatively fragile cells and are
easily damaged by a number of environmental and life
style habits (Glatstein et al., 1998).

A variety of products and treatment including vitamins
and Chinese herbs have been used but there are very few
scientific data available to support the benefits of these

agents in infertility therapy (Teng et al., 2008). Thus
complete evaluation of the effectiveness and efficacy of
herbal medicines might require randomized clinical trials.

Present preclinical study is designed to access the safety
and efficacy of the herbal product. This reproduction
study evaluates its effects on reproductive systems and
capability of Albino mice. Their postnatal maturation,
reproductive capacity of offspring and possible
cumulative effects through several generations were also
observed. It also provides information concerning the
effects of herbal drug on mating behavior, gestation,
neonatal morbidity, mortality, lactation, weaning, growth
and development of the offspring (FDA, 2000).

MATERIALS AND METHODS

Dosing

500 mg capsule contain Tribulus terrestris 300 mg,
Withania somnifera 100 mg, Mucuna pruriens 25 mg,
Argyreia speciosa 60 mg & 15 mg Talc as excipient was
dissolved in 10% DMSO and administered in the dose of
27 mg/kg through oral route. Control group received 10%
DMSO orally equivalent to the volume of respective
doses according to their body weight.

Acute oral toxicity LDsg

Mice of both sexes with uniform weight have been used
for the determination of LDs,. Females used were
nulliparous and non-pregnant. At the commencement of
dosing, age of each animal ranged between 6 to 8 weeks.
The drug was administered I/P to healthy fasted rodents
through single bolus dose of herbal extract using 10%
DMSO as vehicle. Animals were arranged in three groups,
each consist of 3 animals. Each group was Administered
10,100 and 1000mg/kg of herbal extract. Toxic signs and
the severity, onset, progression and reversibility of the
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signs have been observed and recorded in relation to dose
and time. The animals were observed continuously for 24
to 48 hr after dosing. The next dose was scheduled
according to Lorke’s method on the basis of outcomes i.e.,
number of animals died and then acute oral toxicity was
calculated (Lorke, 1983).

Fertility evaluation

This study was administered in a normal dose of
27mg/kg/day to parental (Fo generation) male and female
mice, prior to and during mating, gestation and through
the weaning of F; offspring. The same concentration of
drug was then given to selected F; generation offspring
during their growth and development to adulthood and
through the mating period. Pregnant F; generation
females continue to receive the test substance throughout
gestation, until the F, generation offspring were weaned
(FDA, 2000).

Five pairs of healthy albino mice having uniform weight
and age were used for both generations. The females were
not pregnant and nulliparous. Animals were assigned to
control and treated groups in a random manner to
minimize bias. All treated and control animals were
acclimated to the study conditions five days before
treatment begins. The volume of vehicle given to control
animals was equal to the maximal amount of vehicle
given to dosed group. Animals were exposed to the test
substance through oral route during the entire study
period.

For each mating, a female was placed with a single
randomly selected male till the pregnancy occurs and
throughout their whole gestational period. Near
parturition, pregnant females were caged separately. One
male and one female were randomly selected from each
litter for mating with another pup of the same group to
produce the next generation. The mating procedures for
the F; males and females were carried out in the same
manner as the F, parental animals. Each litter was
examined as soon as possible after delivery for the
number of pups, stillbirths, live births, and the presence of
gross anomalies. The neonates were carefully observed on
postnatal days zero (day of birth), four, seven, fourteen,
and 21. Dead pups were macroscopically examined for
possible gross defects and the cause of death. End points
of reproductive toxicity expressed the animal’s responses
to the study drug from conception to weaning.

Data on the average number of pups that survived during
a specific interval (e.g., average number of pups that
survived from birth to day four, or the average number of
pups that were weaned) was examined. This analysis
considers the total effect of the test substance at all stages
to that point which is a more sensitive indicator for
reproduction studies.

RESULTS

Acute oral toxicity LDs

Herbal combination exhibits LDs, values greater than
5gm/kg per 24 hr. All animals tolerated doses of herbal
combination up to 5gm/kg during 24 hr period.

Fertility evaluation

Table 1 and 2 reveals the pharmacological evaluation of
Fo and F; generation of albino mice orally administered
with normal dose of herbal combination against control
group.

Table 1. Multigenerational reproduction analysis of

herbal combination treated and control animals Fq
generation
Fo Fo % Increase Fq
Parameters Treated Control Treated

No. of pregnancies 11 10 10%

No. of pups born 68 64 06%

No. of pups alive 63 56 05%

day 0

No. of pups alive 46 31 19%

day 21

Total male pups 34 32 --

Total female pups 34 32 --
Table 2: Multigenerational reproduction analysis of
herbal combination treated and control animals F;
generation

Fy Fi % Increase F
Parameters Treated Control Treated

No. of pregnancies 09 08 11%

No. of pups born 58 47 19%

No. of pups alive 52 41 02%

day 0

No. of pups alive 36 23 13%

day 21

Total male pups 29 23 --

Total female pups 29 24 --

Animals of Fq generation treated with study drug showed
approx 10% increase in total pregnancies. There was
nearly 10% increase in total no of pregnancies, 6%
increase in total no. of pups born, 5% increase in early
survival (pups alive on day 4) and 19% increase in over
all weaning and growth (pups alive day 21) in comparison
with control group animals. No significant change has
been observed in conception, gestation period, sex ratio
and average number of pups born in each successful
pregnancy.

Where as in F; generation, approx 11% increase have
been observed in total no of pregnancies, 19% increase
have been observed in total no of pups born, 2% increase
in early survival and the over all weaning and growth of
F, offspring treated with study drug was observed to be
increased by 13 % against F; control group. All related
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parameters like conception, gestation period, sex ratio and
average number of pups born per pregnancy were almost
similar in comparison with the F; control group.

DISCUSSION

Medicinal plants behave as authentic medicines because
the chemical substances of which they are formed can
have a biological activity in humans. Determination of
efficacy and safety of herbal remedies is necessary
because many people using these agents as self-
medication (Rodriguez-Fragoso et al., 2008). Although
there is a limited data available about the pharmacology
and toxicology for the most commonly used herbal
remedies (Gurib-Fakim, 2006). Therefore, efforts to
elucidate health benefits and risks of herbal medicines
should be intensified. Current study was design to assess
safety and efficacy of herbal medicine. The result of acute
toxicity after oral administration reveals the LDs, value
greater than 5000mg/kg. These findings suggest that an
herbal combination is comparatively safe and does not
possess acute untoward effects.

The drug under investigation herbal combination has been
used for several years of its bio-stimulating, revitalizing
and fertility enhancing effects (Gauthaman et al., 2002).
Reproductive capability of this herbal product has been
revealed an overall improvement in fertility, reproductive
health and development of animals.

Enhanced fertility and overall improvement in survival of
pups may be due to the presence of Tribulus terrestris,
Withania somnifera and Mucuna Pruriens in the
formulation.

Several studies shows that Tribulus terrestris has the
ability to improve some aspects of male sexual behavior
by increasing testosterone levels and muscle strength by
raising blood levels of another hormone i.e luteinizing
hormone and enhance spermatogenesis in rats
(Gauthaman et al., 2002, 2003; Park et al., 2006). So it
could be recommended in cases of spermatorrhea
(Rowland and Tai, 2003). It also has stimulatory effects
on sperm quantity and quality and improved sexual
response in men (Arsyad, 1996). Increased androgen
levels to rats and rabbits (Gauthaman et al., 2008) and
recent report of positive effect on rat sperm production
with unchanged levels of circulating androgens to rats
have also been reported (Martino-Andrade et al., 2009).

Similarly Shappira (1987) and Bhattacharya (1995)
reported improve reproductive capability in both sexes
using animal model by Withania somnifera (Ashwa-
gandha). Several studies on this plant indicated that it
possesses anti-inflammatory, anti-stress, antioxidant
properties (Mohanty et al., 2008) besides positively
influencing the endocrine system (Mishra et al., 2000;
Visavadiya et al., 2007). Male infertility associated with
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the presence of oxidative stress, excessive production of
reactive oxygen species and decrease in antioxidant
defenses. Lifestyle factors and immunologic factors are
other causes of male infertility (Horwards, 1995). Since
fertility enhancement effect of herbal combination might
be due to presence of Ashwagandha because it is
considered to be an adaptogen, facilitating the ability to
withstand stressors (Archana et al.,, 1999) and has
antioxidant properties as well (Bhattacharya et al., 2001;
Jaleel et al., 2008).

Mucuna Pruriens also has the ability to regulate the
steridogenesis and improves semen quality (Mahdi et al.,
2008).

CONCLUSION

Data collected during this study is insufficient to reach at
a definite conclusion since trial in humans is required to
establish safety and efficacy of any drug. However this
study justifies the traditional use of herbal combination in
sexual dysfunction and other fertility disorders, though
further research is necessary to better understand the role
of herbal combination to improve fertility and prevent
infertility disease.
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