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Male infertility is one of the common problems with rising occurrence to about 

51.2% in couples facing agony of childlessness. Idiopathic male infertility is one of 

those conditions, for which a reliable cure has yet to be found.  However, in 

traditional medicinal systems e.g. Ayurveda and Unani, several herbal drugs like 

Mucuna pruriens, Cinnamomum zeylanicum and Myristica fragrans are utilized for 

improving the male sexual disorders. 

However, there are very few studies to relate pharmacology, toxicology and drug-

drug interactions of the specific herbal formulations. Hence present study is novel in 

the sense that is designed to assess the pharmacological and toxicological effects of 

three individual botanicals, M. pruriens, C. zeylanicum and M. fragrans and their 

combination.  

Rabbits & mice were chosen to study different experimental aspects in the recent 

study. Mice were employed for acute toxicity studies and rabbits were involved for 

evaluating sub chronic toxicity studies including gross toxicities, mortality rate, 

hematological toxicity and effect on biochemical parameters. Histopathological 

changes in vital tissues e.g. heart, liver and kidney were also observed. Mice were 

also utilized to assess fertility potential including pregnancy outcome, serum 

hormonal assessment of testosterone, follicle stimulating hormone and luteinizing 

hormone and histopathology of testes. 

Acute oral toxicity studies showed that all three drugs have wide margin of safety alone 

as well as in combination.  Most of the rabbits in all treatment batches did not display 

any feature of sub chronic gross toxicity. No abnormalities were found in any of the 
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treated animal groups regarding hematological and biochemical parameters.  Safety 

of these herbal drugs and their combination is further strengthened by the 

histopathology studies of vital organs, heart, liver and kidney.  

These herbal drugs also showed beneficial effects as hypoglycemic and 

hypolipidemic agents and found to produce significant male fertility enhancing 

effect, as evidenced by the pregnancy outcome, hormonal parameters and 

histopathology of the testes. 

Thus considering the results of present study it may be suggested that these drugs may be 

safe and effective for the treatment of male infertility. However, further pre-clinical and 

clinical studies on large groups may be required to establish the safety and efficacy of 

these herbal drugs. 
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1 

1. INTRODUCTION:  

1.1. HERBAL MEDICINES: 

 Definitions and Terminology: 

Traditional medicine is the discipline that deals with the use of herbal medicines in 

management of different ailments. It also includes the use of animal parts and/or 

minerals. Herbal medicines include herbs, the active ingredients of parts of plants and 

herbal preparations. Traditional medicine not only includes the herbal medicine but also 

the persons practicing it and the procedures performed (WHO, 2002a). Herbal products 

are combination of herbal substances and other constituents (TDR, 2005). Traditional 

medicines are available throughout the world as over-the-counter (OTC) medicines or as 

a prescription drugs (WHO, 2005). 

There are different titles given to the traditional medicines or herbal medicines such as 

home remedies, dietary supplements, food stuffs, food supplements, health foods, herbal 

supplements, folk medicines, or self-medications, or more scientifically as functional 

foods, phytoprotectants, phytomedicines, phytotherapeutic agents, herbal medicinal 

products or herbal pharmaceuticals (Calixto, 2000; FAO, 2004; WHO, 2005; Kroes, 

2006; Robinson and Zhang, 2011; mono82-6A). All these titles are accustomed 

interchangeably in varied regions of the globe commercially and in the literature 

available. The term dietary supplements are reserved for the minerals and vitamins by 

European Union directive (Kroes, 2006). Similarly Medical systems using herbal 

products for patients management have been given different names in different parts of 

world like Complementary, Alternative, Integrative, Holistic, or Nonconventional 

medical systems (WHO, 2002a; Barnes et al., 2008). Quantification of international 

economic role of traditional medicines and their regulation are inherent with many 

complications; throw in due to lack of uniformity in the terminology (Robinson and 

Zhang, 2011). 
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DSHEA (Dietary Supplement Health and Education Act) delineate dietary supplements 

as amino acids, minerals, vitamins, herbs or other botanicals, or dietary supplements 

consumed to appendage the diet by enhancing nutritional intake, or concentrates, 

constituents, metabolites, extracts, or any combination of these elements (Dennehy and 

Tsourounis, 2012).  

 History & Significance: 

Past has a huge impact on future. To identify the prospects one has to recognize the 

history (Tyler, 2000). Traditional herbal medicines have an ample historical background 

(mono82-6A). Herbs have been utilized in the pharmacological treatment of diseases 

since long time ago. Throughout the world community, the herbs are used as an element 

of their custom (mono82-6A). Use of herbal medicines throughout the globe for 

millennia is not only for recovery of human health but also to maintain, prop up, and 

sustain it. Herbal medicines are utilized, and are trusted on to support, assist, save and 

recover fitness for ages (Upton, 1999; Li et al., 2008; Sucher and Carles, 2008; Shi et al., 

2009). History of Herbal medicine is probably as old as history of human civilization. 

About sixty thousand years old Neanderthal tombs in Iraq have been found to have 

fragment of flower & pollen from numerous different medicinal plants, like species of 

Althea, Centaurea, Ephedra, Achillea, and Senecio. This indicates the general use of 

diverse herbal pharmacotherapy in that very old period (Tyler, 2000). Iceman is referred 

to the discovery of human mummies in year nineteen ninety one in Italian Alps. Two 

parts of birch fungus, pitoporus betulinus (bull.) karst were found in these mummies 

which are about fifty three hundred years old. It is speculated from this finding that 

human of that time were using the fungus as a therapeutic option for treatment of 

infection due to intestinal parasites (Capasso, 1998).  

The ancient origins of herbal medicines are undeniable (Tyler, 2000). Plants have been 

utilized for healing purposes not only by humans since primeval times (Halberstein, 

2005; Hart, 2005) but also by our nearest associates, the African big apes, to take care of 

various sicknesses (Huffman, 2001; Krief et al., 2005). For the management of health 

problems of world population, traditional medicines were the only medicines in practice 
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till the mid of the twentieth century when the professed modern medicines were 

launched, opening with the marketable manufacturing of penicillin in year nineteen forty 

three (Robinson and Zhang, 2011). Traditional medicines mainly ruled our medicinal 

system in application till about two hundred years ago (Mosihuzzaman and Choudhary, 

2008). Traditional Chinese medicine (TCM) is employed effectively to inhibit, identify, 

and cure diseases for over twenty five hundred years (Holtz, 2007). The earliest 

pharmacopoeias of traditional medicines in Japan catalog the herbs inhabitant in Japan in 

the ninth century (Saito, 2000). In India, Ayurveda is a remedial method that has been 

experienced for about five thousand years. It emphasizes on the strength of the body, 

psyche and motivation in impediment of sicknesses and their management. It includes 

both the plant preparations and balanced food consumption (Morgan, 2002). In 1971, the 

plant extract of Artemisia annua showed beneficial effect against Plasmodium berghei in 

mouse model of malaria. This discovery, however, brought slight acknowledgment from 

the health-care personals who practicing the traditional medicine in the African area, who 

employed this plant for eras, but deficient in equipments, facilities  or funding to verify 

its effectiveness against malaria in the laboratory settings (Robinson and Zhang, 2011). 

 It has been a dream and an objective of human race at large to struggle for Health for all. 

With respect to the economical and cost issues, the contemporary medications are and 

may will persist to be unattainable for a huge fraction of the populace for a long time to 

come. In this scenario, there is a requirement for employing substitute means to be 

available for health care delivery systems to deal with common health problems through 

standard cost-effective measures for the benefits of patients especially belonging to poor 

socioeconomic group. Complimentary or Traditional medicines, which are in general of 

plant’s origin, are now considered as significant means for the management of diseases, 

but still this practice is underutilized for different reasons. The World Health 

Organization recognized this in the early 1970s and urged governments around the globe 

to professionally make use of local regional information of plants for prevention and 

treatment of different diseases and to promote overall health status of the population in 

that region (Mosihuzzaman and Choudhary, 2008).  
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 Current Global Use:  

In the West, the medicinal usage of plants was largely shunned when synthetic drugs with 

more predictable results became widely available. In contrast, many developing countries 

persisted to get advantages from the wealth of knowledge of traditional medicine. For 

instance, traditional Chinese medicines (TCM) in China, Japanese practicing Kampo 

medicine, widespread use of Ayurvedic system of medicine in India, and in South Asia 

and Middle East the practice of Unani medicine are still widely trusted and employed by 

a large proportion of the population. In the current era of revival of traditional system of 

healthcare management, the requirements and seeking of botanical products and herbal 

medicines is progressively on the rise (Mosihuzzaman and Choudhary, 2008).  

Now growing interest has been developed for herbal medicine due to desire to gain 

knowledge from the traditional healing systems. (Tyler, 2000). With the growth in 

literacy rate and increase general awareness with advancement in the communication and 

interaction among different world populations, there is rising importance in self-care 

resulting in restitution of demand of traditional remedial means during the later part of 

the twentieth century, including the usage of herbal medicines. While practice of modern 

medicine may co-exist and demanded along with such existence of traditional system of 

health care, herbal medicines have often sustained their separate identity for ethnic and 

accustomed reasons. Due to the increased demands, herbal products have been made 

more extensively available on larger commercial scale (mono82-6A).  

The world's population living in developing countries are not alone in benefitting from 

medicinal plants (Newman et al., 2000; WHO, 2002a; Newman et al., 2003; Koehn and 

Carter, 2005; Jones et al., 2006), but the utilization of  herbal preparations for managing 

different health concerns  is attaining recognition in developed countries as well (Ernst, 

2005; Tindle et al., 2005). In several developing nations, the requirements of the health 

care system for huge percentage of the populace are fulfilled by the practitioners of 

traditional medicine and the widely available herbal medicines (mono82-6A). Between 

seventy to ninety five percent of populaces in vast areas of third world nations, chiefly 
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those in the Middle East, Asia, Latin America and Africa, utilize herbal remedies, for 

managing different ailments (WHO, 2002a; WHO, 2003; WHO, 2004).  

In China, traditional medicine that has been utilized from ancient times is still in common 

usage (Li, 2000). A wholly well-defined medical system running parallel to allopathic 

medicine is the Traditional Chinese medicine (TCM) (Holtz, 2007). More than half the 

population, with the greatest contribution from rural areas regularly uses Traditional 

Chinese medicines. Approximately one fifth of the entire Chinese pharmaceutical market 

is shared by five thousands Traditional medicines available in China (Li, 2000). Equally 

noteworthy, is the use of Traditional medicines in some industrialized nations. There are 

reports that seventy to ninety percent of the population in Italy, France, Canada and 

Germany has made the use of Traditional medicines (WHO, 2002a; Barnes et al., 2008). 

Use of Traditional medicine for primary care in some world population is as high as 

ninety percent (Goldbeck-Wood et al., 1996; Kaptchuk and Eisenberg, 1998; Vlietinck et 

al., 2009). According to another report, about eighty percent of the populations in 

developing countries, seeking help from Traditional medicine to fulfill their needs of 

primary healthcare system (Mosihuzzaman and Choudhary, 2008).  

Patrons have demonstrated a favorable inclination towards these Traditional medicines, 

largely because these are considered to be from natural rather than synthetic source, a 

strong reason for their positive sentiments towards these drugs. For the same reasons it is 

believed that such products are devoid of undesirable side effects and therefore safer than 

conventional modern medicines. Being of ‘natural’ origin, the Traditional medicines are 

well thought-out as a part of the healthy standard of living, and they can aid to abstain 

from superfluous use of conventional modern medicines (mono82-6A).  

Traditional medicines have at all times played a dynamic part in global health and are 

said to be utilized to treat a wide range of ailments and sicknesses. In a survey conducted 

by Malaria Roll Back program of  WHO (World Health Organization) it was 

demonstrated that 60% of  febrile illness in children, ostensibly because of malaria, that 

are treated with herbal medications at home in Zambia, Mali, Nigeria, and Ghana (WHO, 

2002a; WHO, 2004). According to United Nations approximately two thirds of patients 
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suffering from infection due to HIV in developing nations seek relief from symptoms and 

manage opportunistic infections with the help of traditional medicines (WHO, 2002a; 

WHO, 2003; WHO, 2004). Traditional medicine / Complementary alternative medicine 

(TM/CAM) usage is also extensive in the cities of London and San Francisco and also all 

through majority of South Africa, where it is revealed that seventy five to seventy  eight 

percent of people afflicted with AIDS/HIV infection also use  Alternative medicines 

(WHO, 2002a; Holtz, 2007). Traditional medicines are also commonly utilized in 

situations like: menopause, diarrhea, hyperlipidemia, hypertension, sleeplessness, 

infections, burns, rashes, gastrointestinal disorders, bronchitis and sickle-cell anemia 

(Calixto, 2000; WHO, 2004). In Brazil, it is discovered that eighty nine percent of 

patients suffering from malignancies, use TM/CAM products to treat their clinical 

disorders (Holtz, 2007).  

A large number of biochemical compounds utilized as drugs in Western medicine are 

obtained from medicinal plants (Newman et al., 2000; WHO, 2002a; Newman et al., 

2003; Koehn and Carter, 2005; Jones et al., 2006). At least twenty five percent of all 

contemporary medicines have originated, either directly or indirectly, from herbs, 

principally through the use of latest equipments and technology advancement to the 

available traditional acquaintance (Robinson and Zhang, 2011). This fraction may be 

extend up to sixty percent in the cases of certain categories of pharmaceutical products 

like drugs used against the treatment of malignancies and infectious diseases (Calixto, 

2000; Sucher and Carles, 2008). There is rising recognition amongst policy-makers that 

there may be appropriate and effective remedies of certain diseases with self-medication 

via the knowledge of traditional medicine. In certain situations one of the methods to 

decrease the health care burden on the public budget is to keenly encourage the use of 

traditional medicines (WHO, 1998). Herbal medical products have become a widespread 

system of healthcare management in different areas of the globe. Presently the utilization 

of botanical preparations and other plant derived drugs have amplified several folds and 

are likely to boost up more in future prospect (Mosihuzzaman and Choudhary, 2008). 
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 Current Global Regulatory Status: 

Before these herbal products are incorporated into our modern, contemporary medical 

practice, there are several issues related to their inconsistent production practices, the lack 

of evidence of safety and efficacy profile that need to be addressed. Although these 

herbal products have been in use for thousands of years claiming them to be harmless, 

their safety and efficacy needs to be proved with the help of modern, up-to-date 

parameters before these can be accepted to be judiciously used in modern practice of 

medicine. This is especially pertinent when we deal with their safety profile regarding 

drug-drug interactions (mono82-6A).  

Herbal medicines have a series of drawbacks, including inadequate & improper proofs of 

their safety parameters, effectiveness, standardization, and uneven manufacturing 

practices with lack of consistency. Numerous ailments can be properly treated when these 

medicinal agents are brought into contemporary practice. The scientific assessment of 

safety & effectiveness of herbal medicinal agents preparation is of great value from both 

medicinal and economic viewpoints (Mosihuzzaman and Choudhary, 2008).  

Despite the long history of the use of traditional medicines, the record of their use under 

proper regulatory guidelines is a recent phenomenon in certain parts of the world, while it 

is still lacking in majority of countries practicing traditional medicine (WHO, 2000; 

WHO, 2005). The laws regulating herbal medicines manufacturing are tough in certain 

countries, but not so the world over (mono82-6A). The greater than before demand for 

herbal preparations is met by growing pharmaceutical industry and this calls for 

implementation of quality, effectiveness and safety parameters under good manufacturing 

practices (Cardellina, 2002; Ernst, 2006). The number from about one hundred ninety 

three member countries of World Health Organization that have some form of regulation 

in place regarding the  practice of Herbal medicines, was reported to have risen to one 

hundred ten in year 2007 as compared to only fifteen in year 1986 (WHO, 2001; WHO, 

2005; WHO, 2010).  

In Germany, Herbal products are covenant to the same level of principles regarding 

toxicity/safety, quality assurance and effectiveness as Conventional medicines. In 
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contrast, the United states of America allows the sale of most Herbal products under the 

heading of Dietary supplements, the group name not requiring prior approval or 

standardization as compared to modern medicines (mono82-6A).The status of Herbal 

products is not legitimately acknowledged by proper rules in many nations around the 

globe (WHO, 2000; WHO, 2005). Although numerous countrywide and local 

Associations have developed exemplary regulatory systems to deal with this task, 

dogmatic arrangement have yet to be widely implemented throughout the globe for 

Traditional medicines (Robinson and Zhang, 2011). 

 Amongst the states that have taken regulatory measures to control the manufacturing and 

consumption of herbal medicines are Denmark, Japan, China, Norway, Brazil, Ghana, 

Saudi Arabia and the Republic of Korea (WHO, 2005). The European Union is also has 

emergent ways for registration of products and rules for regulating the quality of Herbal 

medicines (Vlietinck et al., 2009). The inherent range in explanation and categorization 

of Herbal medicines, results in simultaneous and numerous levels of documentation. In 

these circumstances, and also relying to some degree on the level of standard of the 

governing bodies, a solitary medicinal herb may be concurrently defined and controlled 

under various diverse categories.   

In year 2001, the World Health Organization carried out a study, which concluded that 

fifty seven states presently have the system that need Herbal medicines to fulfill the  

similar safety requirements as those for Contemporary medicines, while eighty two states 

have some particular necessities which run comparable to Contemporary medicinal 

products. Seventy three countries apply the similar guidelines to Herbal medicines 

producers as conventional pharmaceutical industry, while twenty eight countries 

specified that they have no guidelines or regulations for the production of Herbal 

medicines (WHO, 2005).  

Herbal medicines are integrated to varying levels into the industrial pharmaceutical 

culture, across the globe; this is an indication of the enormous disparity in cultural 

perceptive and preference amongst the countries (Robinson and Zhang, 2011). There is 

also a huge disparity amongst the member states of World Health Organization when it 
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comes to the regulation of use and manufacturing of Herbal medicines. To overcome this, 

more than one hundred twenty World Health Organization member countries call for the 

World Health Organization put together a record and network for information sharing on 

regulatory issues amongst its member countries (WHO, 2005). This leads to the 

formation of International Regulatory Cooperation for Herbal Medicines (IRCH), 

synchronized by World Health Organization. The operation of IRCH is to guard and 

support the health of population and safety through better strategies for the manufacturing 

and use of traditional medicines. The structure of IRCH comprises of twenty two 

countries and three local/sub-regional bodies. Member states include Australia, Armenia, 

Canada, Brazil, Ghana, China, Hungary, Indonesia, Japan, India, Korea, Mexico, 

Malaysia, Saudi Arabia, Singapore, Pakistan, UAE, UK and USA,. The three 

regional/sub-regional groups are the Latin American Parliament, the European Medicines 

Evaluation Agency (EMA) and the Association of Southeast Asian Nations (ASEAN), 

(Robinson and Zhang, 2011). 

1.2. INFERTILITY:   

Male infertility is one of the common problems nowadays. The number of couples facing 

agony of infertility is estimated to be about 13–18% and reports showed a rising 

occurrence of disorders related to male reproductive system (Iammarrone et al., 2003). 

Out of these, 51.2% connubial infertility can be attributed to the male partner, and for 

unidentified reasons, of these, 39% male partners have defects in semen investigations 

(Poland et al, 1985; Hassun Filho et al., 2005). Exposure to toxins and radiation, 

obstruction in the passage of male reproductive tract, varicocele, and infections in male 

genital organs, are all known causes of male infertility (Oh et al., 2007). Infertility may 

be associated with erectile dysfunction, dysfunctional sexual relationship, lower sexual 

satisfaction and depression (Smith et al., 2009). Even with the modern diagnostic 

facilities, the etiology in up to 23% cases of male infertility is still unidentified (Brugh et 

al., 2003). Apart from the above mentioned causes, certain abnormalities related to 

genetic makeup, like single gene deletion, gross chromosomal aneuploidy, micro 

deletions, and rearrangements, may all be responsible for infertility. These cause defects 

not only in gonadal and somatic development, but also the male germ line (Vogt, 2004).  



10 

Infertility, apart from a medical entity, also has an enormous social element. It is a 

poorly-manageable misery and a chronic source of stress. It causes severe lifelong 

negative consequences and undermines the excellence of personal, social, marital, and 

sexual life (Schmidt, 2009; Smith et al., 2009). In one’s life, the parenthood has a 

significant influence on social and psychosexual growth of both genders, generating the 

prospects to accomplish a number of ambitions in life and achieve many desires. Male 

sterility is not only a massive psychosocial blow on males themselves but also on their 

female companions who are fertile (Bak et al., 2011). Male infertility is a problem of 

paramount concern. Infertility causes a grave psychological, social, and economic 

consequence on lives of husband and wife (Nieuwenhuis et al., 2009).  

The infuriation of wedded couples exacerbates not only apprehension and melancholy but 

also has damaging effects on the relations of couples. There is greater panic state and 

sleeplessness associated with infertility (Bak et al., 2011). The anxiety associated with 

the wide-ranging issues of infertility produces and intensifies spouse divergence (Schmid 

et al., 2004). The life turmoil due to infertility produces downhearted and trepidation 

levels that are similar to those seen in cancer patients (Bak et al., 2011). Infertility 

produces a worrying and tragic situation for individual persons and married couples 

across the globe. The future outcomes of infertility are assorted and can include societal 

ramification and personal torment (Cousineau and Domar, 2007). The outburst of 

infertility can have devastating personal and social impacts on the individual, ranging 

from overt banishment or divorce to more perceptive forms of social disgrace leading to 

mental agony and loneliness (Rutstein and Shah, 2004).  

Near about eighty million people in different parts of the globe are suffering from fertility 

related problems (WHO, 2002b). A huge figure of married individuals facing agony of 

infertility bear persistent mental trauma in the society, many become patients of 

melancholy and disquiet with impaired participation of their efforts in social life. Till 

date, suitable pharmacotherapy has not been discovered for infertility in males with 

unidentified reason. There are a lot of concerns over the monetary expenses (Cousineau 

and Domar, 2007) and failure rates of the opportunities available for the management of 
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infertility in male population such as IVF and ICSI. The finding of new herbal drugs for 

treatment of infertility is worth making an effort.  

1.3. DRUGS:  

There is a long history of human trust on the herbs and their products; therefore the 

possibility of innovation of new fertility drugs from medicinal plants is a striking thought. 

Though currently, drugs synthesized by pharmaceutical industries are employed widely 

in contemporary medicine, many medicines available to treat different ailments are 

discovered through the indications gained from phytochemicals. Besides, even now the 

phytochemicals are very important means for development of new modern medicines. 

Plant products are gaining more attractiveness in recent times than the contemporary 

medicines, mainly due to claims of their less adverse effects, less likelihood of 

development of drug resistance and centuries old experience of utilization of these drugs 

in traditional systems of medicine, for example, with Ayurveda (Qureshi et al, 2006). 

Development of mutant genes against various components of phytochemicals is not 

possible and so resistance does not develop against them.  

Idiopathic male infertility is one of those conditions, for which a reliable cure has yet to 

be found.  However, in traditional medical systems of Ayurveda and Unani system of 

medicine, several botanical drugs such as Mucuna pruriens (Kaphale et al., 2006), 

Cinnamomum zeylanicum (Barceloux, 2009a), and Myristica fragrans (Usmanghani et 

al., 1997 a) are utilized for improving the male sexual disorders. 

 Mucuna pruriens: 

 Mucuna pruriens has various famous names such as cowhage plant and velvet bean. Its 

Urdu/Pakistani names are Kaonch, Kamachah, and Jaloni Buti (Usmanghani et al, 1997 

b), and in Hindi it is well-known as kevach or kapikacho. It is one of the most commonly 

used drugs in the Unani and Ayurvedic practice of health management (Rajeshwar et al, 

2005). Many free radical mediated diseases are managed by herbal drugs derived from its 

seed powder. These include male sexual disorders, rheumatoid arthritis, hyperglycemia, 

atherosclerosis, and disorders of nervous system (Rajeshwar et al., 2005). There are 
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studies that showed that the seed powder of Mucuna pruriens has beneficial effect against 

the treatment of disorders related to stress. Its use boost the semen discharge and it 

operate as a recuperative and an energizing remedy or as an aphrodisiac in ailments 

related to the decrease in sexual performance (Shukla et al., 2010). One of the important 

uses of Mucuna pruriens is in the management of Parkinsonism (Molloy et al., 2006). 

Mucuna pruriens seeds also have neuroprotective, and antioxidant effects (Shukla et al., 

2010).  

L-DOPA (Levodopa, L-3,4-dihydroxyphenyl alanine) is one of the important ingredient 

(Molloy et al., 2006). A large number of other constituents such as nicotine, mucunine, 

alkaloids, mucunadine, prurienidine, and mucunadinine are found in the seeds of Mucuna 

pruriens. In addition to that, vernolic acid, lecithin, β-sitosterol, glutathione, and gallic 

acid are other constituents. They also have many useful metals like, iron, zinc, 

magnesium, copper, and manganese along with other bioactive constituents, comprising 

coumarins, tryptamine, flavonoids, alkylamines, steroids, and cardenolides (Misra and 

Wagner, 2007).  

Scientific classification and different parts of M. pruriens are shown in Figure 1 

(Wikipedia a). 
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Figure 1.  Mucuna pruriens. 
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 Cinnamomum zeylanicum: 

More than two hundred fifty ever green, shrubs and trees that are mostly found in 

Australia and Asia, make up the genus Cinnamomum. Ceylon cinnamon is a native of 

south western part of India as well as Srilanka. The bark and leaves are used as spices and 

Cinnamon oil is derived from them. The most commonly used variety is Cinnamomum 

verum (Ceylon cinnamon). 

Cinnamomum zeylanicum, (also known as Cinnamomum verum, true cinnamon or Ceylon 

Cinnamon), is an evergreen tree, the bark of which is used commonly across the globe as 

a culinary spice (Wikipedia b).  The new twigs (branches) are even with brownish color. 

The leaves are different to the branches in morphology. They are like leather, more or 

less ovate each has usually three and infrequently five notable veins. The color of leaves 

is like red when early, later changed to dark green as they advance in time. Tiny flowers 

with light yellowish color are appearing on the terminal or axillary panicle. The fruit 

contains one seed and is fleshy, oval in shape. When it ripens, it becomes either black or 

purple (Barceloux, 2009a). In Urdu/Pakistan, it is known to be Darchini.  

Cinnamon in the form of a spice has been under human use since centuries. Bible has 

mentioned the spice many times. In ancient Egypt, this spice was used as a part of the 

mixture used to embalm the dead.  Cinnamon bark has been recommended for the 

treatment of diarrhea and vomiting and as an antiflatulent as well as a general tonic in 

Ayurvedic system of medicine. Portuguese imported cinnamon to Europe when they 

found it in Ceylon in the 16th century. After them, the Island was occupied by the Dutch 

in the middle of seventeenth century, followed by the British in 1796, with the east India 

Company becoming the chief group who export this spice to the Europe. With the cost of 

importing Cinnamon being high because of the export duties, the Dutch began its 

cultivation in Java, resulting in decreased export of Ceylon cinnamon. While cinnamon is 

being cultivated elsewhere, its bark and leaf oils are mainly supplied from Sri Lanka. 

Cinnamon is used in both the food industry as well as the pharmaceutical industry. While 

Ceylon cinnamon is preferred by the food industry, oils from both, the Ceylon and China 
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cinnamon are used in the pharmaceutical industry. Oil from cinnamon of china is called 

cassia oil, and China is its foremost exporter (Barceloux, 2009a).   

The trees growing up to four hundred sixty meters or fifteen hundred feet height are used 

for the production and extraction of commercial cinnamon. There are various products 

that are commercially produced from the trees and shrubs of this plant. The inner bark of 

young shoots of Cinnamomum zeylanicum is dried to form Cortex cinnamomi. The trunk 

bark of Cinnamomum cassia is also uncovered for the same purpose. Cassia oil, obtained 

for international trading, is most commonly derived from cinnamon of China. This is 

produced by distillation from a mixture of bark fragments, twigs, and leaves.  

Commercially the cinnamon plant is ready for production when it reaches the age of three 

to four years. The plants are trimmed and pruned regularly, forcing new growth. During 

the rainy season, the stems from this new growth are cut, and then the bark is peeled off. 

The outer skin is scrapped & the bark is buffed with a brass block.  Long strips of the 

bark are then formed by special round knives, and they are then formed into the cigar 

shaped rolls either compound (Cinnamon) or hollow (cassia) quills. Bark fragments are 

stuffed inside, and the whole roll is then dried. Then the color of material is enhanced by 

use of sulfur dioxide, which not only generate a golden hue but also disinfects. 

The uses of Cinnamomum zeylanicum include as germicide, antispasmodic, and 

astringent. One of the primeval management options reported for chronic bronchitis 

includes the use of Cinnamomum zeylanicum (Ziment, 1991). Traditionally it is also used 

for the treatment of rheumatism, inflammation of the eye, neuralgia, dyspnea, frigidity, 

vaginitis, leucorrhea, and as well as toothaches and wounds (Barceloux, 2009a). Oil 

obtained from bark of Cinnamomum zeylanicum possesses a mild fragrance and its taste 

is sugary and pungent taste. Because of this, it is utilized in pharmaceutical and dentistry 

preparations, seasonings, drinks, sauces, tobacco, and baked goods as a flavoring agent 

(Barceloux, 2009a). Bark of Cinnamomum zeylanicum has also been reported to be used 

as an agent to enhance the healing of wounds (Kamath et al., 2003), to treat fungal 

infections (Simic et al., 2004), and to decrease inflammation (Chao et al., 2005). Oil of 

Cinnamomum zeylanicum contains a flavoring agent known as Cinnamaldehyde, which is 
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used in toothpastes to conceal the obnoxious taste of pyrophosphate. Pyrophosphate is 

used in toothpastes because it has ability to prevent calcification of plaque by blocking 

the transformation of amorphous calcium phosphate to hydroxyapatite. Oil of bark of 

Cinnamomum zeylanicum can’t be utilized in dermatological preparations due to its skin 

irritating effect (Hartmann and Hunzelmann, 2004).  

Scientific classification and different parts of the C. zeylanicum are shown in Figure 2 

(Wikipedia b). 
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Figure 2. Cinnamomum zeylanicum. 
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 Myristica fragrans:  

Nutmeg and Mace are two distinctly different spices obtained from a single fruit of a 

bushy evergreen nutmeg tree, Myristica fragrans, indigenous and cultivated in many 

countries (Tajuddin et al., 2005). In Urdu Nutmeg is called Jaiphal, and Mace is called 

Javitri. The seed is known as Nutmeg, more or less oval in shape. Its length is 

approximately 0.8 to 1 inch and breadth is 0.6 to 0.7 inch. Its weight in dried state is 

between five and seven gram. The reddish outer lacy covering or aril, is known as Mace 

when dried (Wikipedia c). The height of this evergreen tree is thirty to thirty nine feet 

(nine to twelve meters), with widely spread out branches. The fruit is yellow and fleshy, 

which looks somewhat similar to peaches or apricots. Once ripe, the fruit splits open and 

a single shiny brown nut is exposed. This has a red aril wrapped around it. While fruits 

are produced the year round, they are usually harvested in November and April. 

Myristica fragrans, also known as Nutmeg was introduced to Europe probably during the 

twelfth century by Arabic traders. For a long time, this spice has been used as a fragrant 

tonic, to induce abortion, as an agent to relieve flatulence, and as a treatment of 

amennorhea. The Nutmeg tree was found on the Indonesian Banda Islands (also known 

as the spice island), by the Portuguese in 1512. In 1576, the first case of nutmeg 

intoxication was reported by, de Lobel .The case was of a pregnant English female, who 

had eaten ten to twelve Myristica fragrans nuts.  After the 16th century, the Spice Islands 

were controlled by the Dutch and hence they had a monopoly over the spice trade, their 

monopoly over nutmeg ended when the Britishers obtained the nutmeg seedlings from 

the Spice Islands in the end of the eighteenth century. Commercially this tree is cultivated 

in Grenada, on the Caribbean islands. Other plantations are located at Central and East 

Java and Trinidad. 

The earliest references pertaining to the C.N.S effects of Myristica fragrans were 

reported in the early part of the ninetieth century when Purkinje developed exhaustion 

upon eating three nutmeg nuts. This spice has been abused often times because it is 

believed to have hallucinogenic and euphoria-inducing effects. This is particularly true 
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for poorer people or those who do not have easy access to other drugs. Malcolm X has 

mentioned his abuse of this spice in his autobiography, during the time when he was 

imprisoned (Barceloux, 2009b).  

Nutmeg has been used traditionally for the treatment of stomach cramps, nausea 

rheumatism, flatulence, diarrhea, psychosis, anxiety and cholera. Additionally it has been 

used to induce abortion. Myristica fragrans is extensively utilized as spice and in 

Alternative medicine it is acknowledged that it is also an anti-inflammatory, 

antithrombotic, astringent, antifungal, narcotic, aromatic, antidysentric, and 

hypolipidemic (Nadkarni, 2002); an anticonvulsant (Wahab et al, 2009); a tonic (Chopra 

et al, 1958); a stomachic and carminative (Khory and Katrak, 1985); and a nervous 

stimulant (Ainslie, 1979). It is stated to be beneficial in treatment of paralysis and to 

enhance the supply of blood to different parts of the body (Tajuddin et al, 2003). It has a 

very useful effect to be an anti-oxidant (Murcia et al, 2004), which is suggested to be the 

mechanism involved in its different clinical uses.  

Phytochemical studies of the Myristica fragrans, like other herbal drugs shows that it 

possesses different constituents like mucilage lipids, starch, proteins, essential oil and 

nonvolatile oil. Fixed oil contains myristin and myristic acid and. essential oil constitutes 

5–15% of Myristica fragrans. This oil contains dimeric phenylpropanoids, eugenol, 

methoxyeugenol, isoeugenol, pinene, safrole, myristicin, sabinene, isoelemicin, lignas 

and neolignas, camphene, and elemicin, (Tajuddin et al, 2005). Nutmeg butter is the term 

assigned to the product obtained by expression of Myristica fragrans. One of the chief 

ingredient is the Eugenol which causes decrease lipid per-oxidation and preserve function 

of enzymes like: glutathione peroxidase (GPx), SOD (superoxide dismutase), catalase, G-

6-P (glucose-6-phosphate) dehydrogenase, and glutamine transferase (GT) (Kumaravelu 

et al., 1996). 

 In 2003, Criddle et al. and Damiani et al. reported that Myristica fragrans has 

vasodilatory effect and relaxation of smooth musculature respectively. Concerning the 

chemical ingredients in 50% ethanol based extract of Myristica fragrans are not 

mentioned but their amount seems to be higher in the Myristica fragrans than in its 
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extract. However, its earlier phytochemical research shows the existence of alkaloids, 

sterols, amino acids and phenols (Tajuddin et al., 2005). The Myristica fragrans extract 

in chloroform, demonstrate in rodents, the anti-inflammatory and analgesic actions 

(Olajide et al., 1999), and by enhancing the concentration of sodium & chloride ions in 

the tissues showed effectiveness against diarrhea (Tajuddin et al., 2005). The extract of 

petroleum ether of Myristica fragrans fruit also retains antidiarrheal characteristic 

(Grover et al., 2002) and an improving effect on memory has been described in mice with 

its extract in n-hexane (Parle et al., 2004). Myristicin, a derivative Myristica fragrans has 

a weak inhibitory effect on enzyme MAO (monoamine oxidase).  

Poisoning by Myristicin may cause vomiting, tachycardia, seizures, dehydration, and 

general body aches (Demetriades et al., 2005). It is also described to have a firm potential 

to cause delirium. Infrequently myristicin poisoning is reported to produce death in 

individuals. One case is reported in a child of eight years age. In another case in an adult 

person of age fifty five years, the fatal effect was ascribed to a combination with 

flunitrazepam (Wikipedia c), an important alarming report, emphasizing the need to 

evaluate its potential of drug-interactions. 

Scientific classification and different parts of the M.  fragrans are shown in Figure 3 

(Wikipedia c). 
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Figure 3   Myristica fragrans.   
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 Adverse drug reactions and Drug-interactions: 

Adverse drug reaction is defined as unintentional and harmful effect of the drugs that can 

be happen on that quantity which are taken by human for prevention or management of 

medical disorder (Lazarou et al., 1998). Adverse drug reactions along with drug 

interactions are worldwide problems of leading importance (Oshikoya and Awobusuyi, 

2009) take place frequently in present health care practice (Routledge et al., 2004), find 

out to be 3.2 to 7 percent of admissions in hospital for acute conditions (Cullen et al., 

2006). They affect both the adults and children, the extent of which varies considerably, 

causing both mortality and morbidity. Adverse drug reactions overwhelmed with huge 

monetary load on the health providing bodies and society, thus has a notable impact on 

health of community (Oshikoya and Awobusuyi, 2009). 

Factors modifying drug actions include the concomitant use of two or more drugs 

together that is the drug-drug interactions.  There are numerous means by which drugs 

may interact. Contrary to the famous belief among populations, botanicals also have the 

notable potential of adverse drug reactions and drug-drug interactions with each other or 

with modern drugs. Regrettably, botanicals are much less well studied than other drugs, 

so authentic literature about their safety is scanty (Horn, 2012).  

The history of use of plants as medicines in their normal and unchanged state 

unquestionably started when the first clever animals become aware of that certain food 

plants modified the specific functions of the body. While there is a huge proportion of 

information in history about the consumption of plant-based drugs, there is also a lot of 

information which is untrustworthy from the studies that are poorly designed and that do 

not account for inaccuracy of randomization, confounders, and - much appreciably - a 

placebo response that can throw in thirty to fifty percent of the noticed response. Since 

the information related to herbal drugs is increasing and much of it is not peer-reviewed, 

it is suggested that trustworthy evidence-based literature be available to guide the 

judgment for treatment of different disorders. An unprejudiced and regularly updated 
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resource of basic and clinical information regarding botanicals is desirable. Regrettably, 

the substantiation on hand to these goals and impartial assessors is not often sufficient to 

authorize unambiguous inferences. As a consequence, all proclamation concerning 

affirmative usefulness should be considered as prelude and even inferences concerning 

harmlessness should be considered provisional at this time. 

For lawful reason, dietary supplements are set apart from prescription drugs originated 

from herbs (morphine, atropine, digitalis, others) by virtue of being accessible with no 

prescription and, contrasting over-the-counter medications, are lawfully judged dietary 

supplements rather than drugs. This division eradicates the necessity for confirmation of 

effectiveness and safety preceding to selling and also put the burden of verification on the 

authorities to attest that a supplement is unsafe before its utilization can be limited / 

controlled or excluded from the marketplace. Although the pharmaceutical companies are 

proscribed from selling hazardous or ineffective products, the authorities have met 

considerable resistance from the herbal industries chiefly due to their tough lobbying 

effort and the inconsistency in elucidation of the rules regarding the practice of traditional 

medicine (Dennehy and Tsourounis, 2012).  

A large proportion of world population has embraced the use of herbal drugs as a natural 

mean to tackle their health concerns. Regrettably, there is common false impression 

concerning safety and effectiveness of the herbal drugs, and the truth that a matter can be 

entitled natural does not certainly assure its safety. In reality, these herbal products may 

be intrinsically inactive, harmful, or may have been misbranded, adulterated, or polluted 

either deliberately or inadvertently in a variety of ways. 

Adverse drug reactions have been acknowledged for a variety of herbal drugs. However, 

many adverse effects are likely to be unrecognized since patients do not consistently 

inform the events, and if they deduce that the undesirable effect was due to utilization of 

a herbal drug, they do not know how to report it. Numerous herbal drugs are reported to 

have different organ/systemic toxicity as shown in the table below. 
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2. PURPOSE OF STUDY: 

Natural herbs have been utilized in the pharmacological treatment of diseases since long 

time ago, their use probably as old as history of human civilization and their utilization is 

increasing with the passage of time (Calixto, 2000). Most of the consumers utilizing 

Herbal medicines for the management of their ailments because the conventional 

treatment strategies available are more difficult to afford financially, often thought to be 

related to somber undesirable actions, and more often unable to achieve complete 

remission of varied disease processes.  Most of the persons consume herbal medicines for 

the relief of their ailments but they don't have any idea about the mechanism of their 

efficacy nor they have enough and reliable descriptions related to their toxicity and 

safety. Hence it is necessary requirement to establish and publish the studies related to 

the toxicity and safety of these natural treatment essences for the proper guidance of the 

practitioners and consumers of these botanicals (Agbaje et al., 2009). 

Use of botanic supplements is increasing substantially. The efficacy and mechanisms of 

plant supplements are principally unknown. The quality of life can be improved and the 

health care costs be decreased by the use of Herbal medicines for disease prevention 

(Luo, 2003). The evidence of effectiveness of Herbal products and determining their 

mode of action are challenging tasks for evidence-based herbal treatment. Before these 

drugs are subjected to clinical trials, there is need for them to pass through quality of 

basic and pre-clinical research that employs modern research technologies, to understand 

better, their pharmacological and toxicological effects.  

For decades research on botanicals is mainly focused on the search for a precise solitary 

utmost active component in a plant, based on the presumption that the plants efficacy 

depends upon one or two active ingredients. On the other hand, Traditional medicinal 

practitioners generally believe that combination of two or more Herbal drugs is very 

important for the effectiveness of herbal treatment and claim of being their free of 

undesirable effects. Herbal medicines have been practiced for more than five thousand 

years. At present there are thousands of known medicinal herbs. While each plant is 

indicated for specific disorders, in traditional herbal medicinal practice, use of herbal 
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formulas combining more than one herb to treat a disease is very common. More than 

sixty thousand herbal prescriptions/formulas were recorded in the early Ming dynasty 

(1368–1644 A.D.). These formulations are supposed to act in a synergistic fashion to 

synchronize valuable effects and to counteract or lessen the deleterious effects of 

different constituent herbs. But, this statement has not been scientifically assessed (Yu et 

al., 2010).  

Increasing efforts have been seen for the past several years of research which is related to 

the use of traditional medicines (Hu et al., 2009; Yang et al., 2009; Yao et al., 2011). 

More emphasis has been given in these studies to discover the biological effects and to 

find out the active ingredients of these natural herbs. But less emphasis has been seen on 

the possibilities of drug interactions among different herbs within a single formulation. 

There is increasing availability of the herbal formulations with multiple components and 

this may increases the chances of undesirable effects related to drug interactions among 

individual components. Hence there is greater than ever need of widespread basic, 

preclinical systematic assessment of these herbal formulations with multiple ingredients 

for their safety and efficacy (Yu et al., 2010) claim before the clinical trials can be 

conducted in this context.  

Consumption of herbal drugs are not only customary in rural regions of the world but 

also in the metropolitan parts, particularly for the ailments for which allopathic practice 

of health sciences fail to achieve complete remission. There are many botanical 

formulations on hand in the marketplace for the management of diverse conditions. 

While these formulations have individual botanical drugs in varied number, in diverse 

fractions, the scientific assessment for the employment of these formulations is not 

judged. Furthermore, there are numerous discrepancies in the quantities of particular 

botanical medicine among different traditional formulations for the same or different 

therapeutic purposes. Therefore the relative studies regarding their efficacy, safety, and 

toxicity including drug-interactions of all these botanicals in each promising group with 

each feasible quantity must be judged; besides that their efficacy, safety, and financially 

the cost effectiveness not be able to allege excusably.  
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There are many herbal formulations available in the practice of traditional medicine for 

the management of disorders related to male sexual function. M. pruriens, C. zeylanicum, 

and M. fragrans are imperative ingredients of these diverse herbal formulations, 

nevertheless the scientific foundation for their employment particularly in combined 

remedy is lacking. This study work has been undertaken for the pharmacological and 

toxicological assessment of three herbal drugs, M. pruriens, C. zeylanicum, and M. 

fragrans, alone and in combination.  
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3. MATERIALS AND METHODS:  

3.1. ASSORTMENT OF ANIMALS:  

Rabbits & mice were chosen to perform different experimental work in the current study. 

Mice were employed for acute toxicities studies. Rabbits were involved for evaluating 

sub chronic toxicity studies including gross toxicities, mortality rate, hematological 

toxicities and serum biochemical parameters. Histopathological changes in vital organs 

e.g. heart, liver and kidney were also observed. Mice were also utilized to assess fertility 

potential including pregnancy outcome, serum hormonal assessment of testosterone, 

luteinizing hormone and follicle stimulating hormone and histopathology of testes. 

3.2. EVALUATION OF ACUTE ORAL TOXICITY:  

Study to find out LD50 was performed on adult male albino mice. The weights of animals 

were between twenty to twenty five gram and their reproduction was done at the animal 

house in the Pharmacology Department, UOK. Prior to the start of actual protocol, visible 

physical condition, wellbeing, and fitness of these animals were screened during the 

habituation phase of one week under the laboratory surroundings. The laboratory 

surroundings were maintained relentlessly constant with temperature (22 + 2 oC) and 

humidity (50 to 60 %). Fresh standard diet prepared in the laboratory was given to mice 

with water ad libitum.  

The LD50 (Median lethal dose), is defined as the amount of drug administered that 

produced death in fifty percent of population of experimental animal species during 

twenty four hours.  The scheme depicted by Lorke (1983) was employed to obtain the 

LD50. Tap water was used to wash the M. pruriens seeds two times then distilled water 

was used to wash again to clean the seeds and remove dust. Then for a period of seven to 

twelve days seeds were dried out in proper ventilated covered area and then crushed to 

convert it into powder in fine state. Similarly C. zeylanicum and M. fragrans clean, dried, 

and then crushed to obtain their powders in fine state. Carboxy methylcellulose (0.5%) 

was used to form the suspension of all three drugs to be administered through mouth. 
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Mice were grouped into three batches with three animals in each batch, that is, one group 

of three mice for each drug. Drugs M. pruriens, C. zeylanicum, and M. fragrans, were 

administered orally in quantities of ten milligram, one hundred milligram, and one 

thousand milligram per kilogram body weight of male adult albino mice. For the initial 

six hours the mice were kept under observation constantly to checked any mortality or 

morbidity or altered behavior. Then mice were observed intermittently till the time period 

of twenty four hours. Then four fresh mice were taken and in light of corollary mortality 

in each group, the drugs were administered in different doses in order to discover the 

least and most toxic amounts of all three drugs and LD50 was worked out by statistical 

mean of these toxic quantities.  

3.3. EVALUATION OF SUB CHRONIC TOXICITIES: 

For this part of study, the rabbits were chosen for the experimental work to assess the sub 

chronic toxicities. There were several reasons for choosing rabbits such as: general 

physiology of rabbits is similar to humans; physiological, biochemical and 

histopathological parameters included in the study had relative similarity with human 

beings; enough volume of blood can be easily withdrawn for the laboratory analysis; and 

rabbits are available comparatively easily, and are economical; and their handling is easy 

(Feroz et al., 2010).  

A total of fifty white male healthy rabbits were selected for study. The body weights of 

rabbits were in the range of fourteen hundred to eighteen hundred grams. Separate cages 

were used for each animal to provided accommodation for a period of sixty days. 

Environmental conditions maintained constantly such as humidity (fifty to sixty percent) 

and temperature (twenty to twenty four degree centigrade) with twelve hour duration of 

alternate darkness and light. Green leafy vegetable were given to all rabbits daily with 

free access to water.   

Random and uniform distributions were done for fifty rabbits into five batches. Hence 

there were ten animals in every batch. One batch was selected as a control while the three 

batches were labeled to administer the three tested drugs singly and one batch was 

assigned to be treated with combination of all three drugs.  
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All rabbits were kept in the laboratory surroundings for habituation period of one week 

before the start of dosing period of drugs. Any discernible alteration in the overall health 

status of the rabbits were noticed during that habituation period, particularly perceiving 

any loss of body hairs, daily defecation and urination activities, any swelling or any signs 

of inflammation in any region of the body, ulceration,  and any abnormality in physical 

activity and behavior. 

 Grouping of Rabbits: 

Animals were separated into five groups, each having ten rabbits as shown below.   

Groups of Rabbits 

S. No. Groups Drugs Administered 

1 Control A 0.5% CMC (Carboxy methylcellulose) 

2 Treated  B M. pruriens 

3 Treated C C. zeylanicum 

4 Treated D M. fragrans 

5 Treated E M. pruriens + C. zeylanicum + M. fragrans 

 

 

 Drugs preparations and administration: 

Tap water was used twice to wash the seeds of M. pruriens, and then was finally washed 

with distilled water to remove all impurities. Seeds were then dried for a period of twelve 

days in a ventilated covered area, and finally crushed to form fine powder. Similarly 
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Cinnamomum and Nutmeg cleaned, dried, and then crushed. Herbal drugs were given 

daily through oral route in the form of suspension with 0.5 percent carboxy 

methylcellulose for ninety days. M. pruriens was given at a dose of 70 mg/kg, C. 

zeylanicum and M. fragrans were given at doses of 30 mg/kg and 20 mg/kg body weight 

respectively. While in combination group the same doses were used together. 

 Sub Chronic Gross Toxicities: 

The gross toxicities were evaluated every week in male rabbits throughout the entire 

study period specifically observing skin ulceration, hematuria (blood in urine), alopecia, 

physical activity, swelling (edema), vomiting, change in stool consistency or frequency, 

salivary secretion, tremor, violent activities, and change in weight of the body.  

 Mortality Rate: 

 Any death of animals during experimental period was noted and mortality percentage 

was calculated. 

 Estimation of Hematological and Serum Biochemical parameters:  

At the end of dosing period on 91st day about twelve milliliters of blood sample was 

collected from each rabbit through cardiac puncture technique to carry out different 

hematological and biochemical investigations. About 5 ml of blood was transmitted 

instantly to the test tubes having anticoagulant for the hematological analysis. Remaining 

7 ml of blood was transferred to centrifuge tubes get serum for biochemical tests. 

Samples of blood were centrifuged at a standard uniform speed of 4000 rpm for a time 

period of eight minutes and serum was obtained to execute different biochemical tests 

utilizing standard reagent kits. 

Sysmex automated hematology analyzer kx-21 was used to investigate hematological 

parameters and biochemical tests were performed on Siemens Dimension Clinical 

Chemistry System and Merk Microlab 300, semi-automated clinical chemistry analyzer. 
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 Hematological parameters: 

Changes in hemoglobin concentration, red blood cells count, white blood cells count and 

platelets count were noted in the control and test groups.  

 Serum Biochemical parameters: 

Biochemical parameters included were renal and hepatic parameters, serum total protein, 

glucose, and lipid and cardiac parameters. 

 Renal Parameters:  

Serum urea and creatinine were estimated to assess the renal function 

 Serum Urea:  

 Ammonia and carbon dioxide are produced by urea which is hydrolyzed explicitly by 

urease. α-ketoglutrate (α-KG) is reductively animated by enzyme glutamate 

dehydrogenase (GLDH) by using ammonia and form L-glutamate. Concurrently, reduced 

nicotnamide-adenine dinucleotide (NADH) is oxidized to form NAD. Hence the 

concentration of urea nitrogen in the sample of serum is determined, by observing change 

in absorbance at 340 nm using bi-chromatic (340, 383 nanometer) rate technique. The 

change in absorbance is proportional directly to the rate of disappearance of NADH.  

 

 

 

 

 

Flex reagent cartridge from Siemens Dimension clinical chemistry system was used 

which contains Urease, α- KG, NADH and GLDH. Siemens Dimension is an automated 

system itself carrying out sampling, as well as reagent deliverance, amalgamation and 
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processing. Reagent volume of 90 microliter and serum sample volume of 3 microliter 

were used. Serum sample was read out at Siemens Dimension Clinical chemistry system 

that directly gave the serum urea concentration in milligram per deciliter. 

 Serum Creatinine: 

Red chromophore is formed when creatinine reacts with picrate in the company of a 

strong alkali for example sodium hydroxide (NaOH). Hence the creatinine concentration 

in the sample of serum is in direct proportion to the amount of red chromophore is 

formed, which results in escalating the rate of absorbance at 510 nm, which was 

determined using a bichromatic (510, 600 nm) rate technique. Potassium ferricyanide was 

used to oxidize bilirubin to prevent interference. 

 

Flex reagent cartridge from Siemens Dimension clinical chemistry system was used 

which contains Lithium Picrate, NaOH, and K3Fe(CN)6. Siemens Dimension is an 

automated system itself carrying out sampling, as well as reagent deliverance, 

amalgamation and processing. Reagent volumes of 74 and 18 microliter and serum 

sample volume of 20 microliter were used. Serum sample was read out at Siemens 

Dimension Clinical chemistry system that directly gave the serum creatinine 

concentration in milligram per deciliter. 

 Hepatic parameters:  

Serum total bilirubin, direct bilirubin, Alanine aminotransferase, Alkaline phosphatase, 

Gamma-Glutamyltransferase were estimated to assess the hepatic function. 
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 Serum Total Bilirubin: 

When sulfanilic acid reacts with sodium nitrite at low pH, it produces Diazotized 

sulfanilic acid. Concoction of EDTA/caffeine/actate/benzonate is used for dilution to 

solubilized the Unconjugated Bilirubin. Solubilized bilirubin, delta form (bilirubin 

covalently linked to biliprotein-bilirubin), and conjugated bilirubins (mono and 

diglucoronides), all three forms causes the formation of diazo-bilirubin when diazotized 

sulfanilic acid is added. Diazo-bilirubin, is nothing but a red chromophore, representing 

the entire bilirubin which taken up at five forty nanometer and was determined using a 

bichromatic (five forty to seven hundred nanometer) endpoint technique. A sample blank 

correction was used. 

Flex reagent cartridge from Siemens Dimension clinical chemistry system was used 

which contains Acetate Buffer, Sodium Benzoate, Caffeine, Disodium EDTA, Sodium 

Nitrite, Hydrochloric acid and Sulfanilic acid.. Siemens Dimension is an automated 

system itself carrying out sampling, as well as reagent deliverance, amalgamation and 

processing. Reagent volumes of 250 and 47 microliter and serum sample volume of 10 

microliter were used. Serum sample was read out at Siemens Dimension Clinical 

chemistry system that directly gave the serum total bilirubin concentration in milligram 

per deciliter. 

 Serum Direct Bilirubin: 

An azo-dye is produced when bilirubin combine with diazotized sulfanilic acid. This dye 

exhibits bluish color in alkaline solution while reddish color in neutral solution. In 

contrast to indirect bilirubin which needs an accelerator for reaction, the bilirubin 

glucuronides which are water soluble, don't need an accelerator and react directly.  

By using the principle described by Jendrassik and Grof (1938), the total bilirubin in 

plasma or serum can be estimated after adding caffeine, sodium acetate, and sodium 

benzoate by combining with diazotized sulfanilic acid. In alkaline Fehling solution II, the 
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blue colored azo-bilirubin is obtained. Selectively this blue chemical can also be 

estimated by photometry method at 578 nanometer even in the presence of yellow color 

by-products (green mixed coloration). The direct bilirubin may also be estimated at 546 

nanometer as the red-azo dye by utilizating Schellong and Wende’s method (1960) 

without adding alkali.  

Test kit Bilirubin Jendrassik and Grof from DiaSys Diagnostic Systems International was 

used which contains Sulfanilic acid, HCl, and Sodium nitrite. 200 µl of sample of serum 

mixed immediately with 2000 µl of NaCl solution, 200 µl of reagent 1, and 50 µl of 

reagent 2, at 15 - 25° C. It was allowed to stand and just after five minutes, the 

absorbance was determined in opposition to blank sample. Absorbance was measured in 

Merk Microlab 300, which directly gave the serum direct bilirubin concentration in 

milligram per deciliter. 

 Serum Alanine aminotransferase [ALT] :  

L-glutamate and pyruvate are produced by transamination of L-alanine to α-ketoglutarate 

(α-KG) which is catalyzed by ALT. After that the lactate dehydrogenase (LDH) reduced 

the pyruvate so formed to lactate, with concurrent oxidation of reduced nicotnamide- 

adenine dinucleotide (NADH). The alteration in absorbance is in direct proportion to the 

ALT level of activity of Alanine aminotransferase in the sample and is determined by 

means of a bichromatic (three hundred and forty, seven hundred nanometer) rate method. 

 

 

 

 

 

 

 

 

Flex reagent cartridge from Siemens Dimension clinical chemistry system was used 

which contains LDH, NADH, P5P, α-KG, Alanine, and Tris buffer. Siemens Dimension 
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is an automated system itself carrying out sampling, as well as reagent deliverance, 

amalgamation and processing. Reagent volumes of 30 and 80 microliter and serum 

sample volume of 35 microliter were used. Serum sample was read out at Siemens 

Dimension Clinical chemistry system that directly gave the serum ALT concentration in 

U/L. 

 Serum Alkaline phosphatase (ALP):  

In the presence of transpnosphorylating buffer and 2 amino-2- methyl-1-propanol (AMP), 

the tranphosphorylation of p-nitrophenylphosphate (p-NPP) to p- nitrrophenol (p-NP) is 

catalyzed by ALT. The reaction is further accelerated in the presence of zinc and 

magnesium ions. Since other reactants are existing in non- rate-limiting quantity, the 

generation of p-NP is in direct proportion to the function of ALP, and is estimated by the 

difference in absorbance at 405 nm, using a bichromatic (405, 510 nm) rate scheme.  

 

 

Flex reagent cartridge from Siemens Dimension clinical chemistry system was used 

which contains p-NPP, AMP, MgSO4, and ZnSO4. Siemens Dimension is an automated 

system itself carrying out sampling, as well as reagent deliverance, amalgamation and 

processing. Reagent volumes of 14, 45, and 45 microliter and serum sample volume of 7 

microliter were used. Serum sample was read out at Siemens Dimension Clinical 

chemistry system that directly gave the serum alkaline phosphatase concentration in U/L. 

 Serum Gamma-glutamyltransferase (γ-GT):  

Gamma-Glutamyltransferase enzyme was measured by Kinetic colorimetric method 

according to Szasz method (1974), in accordance with the principle of the following 

chemical reaction.  
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γ-GT function is in direct proportion to the amount of amino-2-nitrobenzoate liberated in 

a unit time, a yellow colored indicator, which is estimated by the difference in absorbance 

at 405 nm. 

Test kit γ-Glutamyltransferase (γ-GT)-Liquizyme (9+1), E.C.2.3.2.2. from Spectrum 

Diagnostics was used which contains Tris buffer, Glycylglycine, Sodium Azide, and L- 

γ-Glutamyl- 3- carboxy-4- nitroanilide. Serum sample 100 µl is treated with 900 µl 

reagent 1 and 100 µl reagent 2. Absorbance was measured in Merk Microlab 300 that 

directly gave the serum γ-GT concentration in U/L. 

 Serum Total Protein:  

Serum total protein was estimated by biuret method using Merckotest of Merck, in which 

peptides and proteins make complex of violet color with copper ions in presence of 

sodium hydroxide. 

Test kit Total protein Liquicolor, Photometric Colorimetric Test for Total Proteins, Biuret 

Method from Human Diagnostics was used. Biuret reagent concentrate contains 

potassium sodium tartrate, sodium hydroxide, potassium iodide and copper sulphate. A 

dilution of 1:10 ml was made with redistilled water. The Standard solution of protein 

contains, 8 gm of albumin per deciliter. 20 µl of sample serum was mixed with 1000 µl 

of reagent, and then incubated at 20 - 25° C for a time period of ten minutes. After that 

their absorbance was determined in Merk Microlab 300 that directly gave the serum total 

protein concentration in gram per decilitre.  
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 Serum Glucose:  

Glucose-6-phosphate (G-6-P) and adenosinediphosphate (ADP) are produced after the 

phosphorylation of glucose in the presence of magnesium and adenosine-5'-triphosphate 

(ATP) and catalyzed by Hexokinase (HK). Then glucose-6- phosphate dehydrogenase 

(G-6-PDH) catalyzed oxidation of G-6-P in the company of nicotnamide adenine 

dinucleotide (NAD) to form 6-phosphogluconate and nicotnamide adenine dinucleotide 

hydrogen (NADH). For every mole of glucose in the serum sample, one mole of 

nicotnamide adenine dinucleotide hydrogen (NADH) is produced by one mole of 

nicotnamide adenine dinucleotide (NAD). Thus glucose concentration is in direct 

proportion to amount of nicotnamide adenine dinucleotide hydrogen (NADH) produced, 

which was measured by employing a bichromatic (340 & 383 nanometer) endpoint 

method.  

 

 

 

                     

                                          

 

Flex reagent cartridge from Siemens Dimension clinical chemistry system was used 

which contains HK, G-6-PDH, NAD, ATP, MG++, Stabilizer and Buffer. Siemens 

Dimension is an automated system itself carrying out sampling, as well as reagent 

deliverance, amalgamation and processing. Reagent volume of 56 microliter and serum 

sample volume of 3 microliter were used. Serum sample was read out at Siemens 

Dimension Clinical chemistry system that directly gave the serum glucose concentration 

in milligram per deciliter. 
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 Lipid parameters:  

Lipid profile were included estimation of serum cholesterol, serum triacylglycerol 

and serum HDL (high density lipoproteins). 

 Serum Cholesterol:  

Serum cholesterol was measured according to the following principle. 

1) Formation of free cholesterol: 

In first step, Hydrolysis of cholesterol esters generates free cholesterol. This reaction is 

catalyzed by Cholesterol esterase (CE).  

2) Formation of hydrogen peroxide (H2O2): 

In second step, hydrogen peroxide (H2O2) and cholest-4-ene-3-one are produced by 

oxidation of free cholesterol. This reaction is catalyzed by cholesterol oxidase (CO).  

3) Formation of a chromophore: 

In third step, hydrogen peroxide (H2O2) causes oxidation of DEA-HCI/AAP in the 

horseradish peroxidase (HPO) presence.  

The chromophore is this oxidized DEA-HCI/AAP that gives absorbance at 540 

nanometer. Thus the total cholesterol amount is in direct proportion to the change in 

absorbance due to oxidized DEA-HCI/AAP, which was estimated by employing a 

polychromatic (452, 540, 700 nanometer) endpoint technique. 
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Flex reagent cartridge from Siemens Dimension clinical chemistry system was used 

which contains CE, CO, HPO, AAP, Buffer, Cholate, DEA, and Surfactant. Siemens 

Dimension is an automated system itself carrying out sampling, as well as reagent 

deliverance, amalgamation and processing. Reagent volumes of 88 and 26 microliter and 

serum sample volume of 3 microliter were used. Serum sample was read out at Siemens 

Dimension Clinical chemistry system that directly gave the serum cholesterol 

concentration in milligram per deciliter.  

 Serum Triacylglycerol:  

The triacylglycerol method is established on an enzyme based process in which a blend 

of enzymes works to measure the plasma or serum triacylglycerol. Fatty acids and free 

glycerol are formed from triacylglycerol when lipoprotein lipase (LPL) enzyme reagent is 

incubated with the serum sample. Then glycerol-3-phosphate is formed by glycerol and 

adenosine-5-triphosphate (ATP) and it is catalyzed by enzyme glycerol kinase (GK). 

After that, glycerol-3-phosphate-oxidase catalyzed the formation of hydrogen peroxide 

(H2O2) and dihydroxyacetone phosphate by glycerol-3-phosphate oxidation. 4-

chlorophenol, H2O2, and aminoantipyrine are converted to quinoneimine by the catalytic 

action of enzyme peroxidase (POD). The alteration in absorbance is due to the production 

of quinoneimine and has direct relationship with total quantity of  glycerol and its 

precursor in the serum sample and was determined by means of a bichromatic (510, 700 

nanometer) endpoint process.  
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Flex reagent cartridge from Siemens Dimension clinical chemistry system was used 

which contains ATP, Lipoprotein Lipase, Glycerol-3-phosphate-oxidase,Glycerol kinase, 

4-chlorophenol, Peroxidase, 4-Aminoantipyrine, Mg2+ and Buffer. Siemens Dimension 

is an automated system itself carrying out sampling, as well as reagent deliverance, 

amalgamation and processing. Reagent volume of 133 microliter and serum sample 

volume of 4 microliter were used. Serum sample was read out at Siemens Dimension 

Clinical chemistry system that directly gave the serum triacylglycerol concentration in 

milligram per deciliter.  

 Serum HDL (High density lipoproteins): 

The process depends on the speeding the non-HDL unesterified cholesterol reaction with 

cholesterol oxidase (CO) that dissolves selectively HDL by consuming a particular 

detergent. In the initial reagent, per-oxide is produced by non-HDL unesterified 

cholesterol. Then a colorless product is formed by the per-oxide that is exploited by per-

oxidase with DSBmT. The next reagent comprises of a detergent with the capability to 

solubilize HDL precisely, chromagenic coupler and cholesterol esterase to produce the 

discoloration for the estimation of HDL-C quantitatively. This may be known as the 

Accelerator Selective Detergent methodology.  
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Accelerator Selective Detergent Methodology: 

 

 

 

 

 

 

 

 

  

                                                 

 

 

 

 

 

 

 

 

Flex reagent cartridge from Siemens Dimension clinical chemistry system was used 

which contains MES buffer, Cholesterol oxidase, Peroxidase, DSBmT, Accelerator, 

Preservative, 4-aminoantipyrine (4-AAP), Cholesterol esterase, Restrainer, Detergent, 

NaOH and Ascorbic acid oxidase. Siemens Dimension is an automated system itself 

carrying out sampling, as well as reagent deliverance, amalgamation and processing. 

Reagent volumes of 300 and 100 microliter and serum sample volume of 3 microliter 

were used. Serum sample was read out at Siemens Dimension Clinical chemistry system 

that directly gave the serum HDL-Cholesterol concentration in milligram per deciliter.  
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 Cardiac Parameters: 

Serum LDH, CK, and AST were estimated to assess any cardiac injury. 

 Serum LDH: 

Decrease in the rate of the NADH concentration is in directly proportion to the activity of 

LDH in the serum sample material, and is estimated photometrically (Deutsche, 1972).  

 

Test kit LDH FS from DiaSys Diagnostic Systems Germany was used which contains 

Phosphate buffer, Pyruvate, Good’s buffer and NADH. If stored at 2 to 8 oC the reagents 

will remain stable up to the end of month mentioned in expiry. Working mono-reagent is 

prepared by mixing four fractions of reagent one and one fraction of reagent two that is 

800 microliters and 200 microliters respectively. Stability of working mono-reagent is 

eight hours at 15 to 25 oC and five days at 2 to 8 oC. Test tube was prepared with working 

mono-reagent of 1000 microliters and Serum sample volume of 20 microliter, mixed well 

and measured the decrease in absorbance at 340 nanometer on Merk Microlab 300, that 

directly gives the concentration of enzyme LDH Units per liter in the sample of serum.  

 Serum Creatine Kinase (CK):  

Optimized UV- test according to I.F.C.C and D.G.K.C (German Society of Clinical 

Chemistry’). Creatine phosphate, in the presence of ADP, form creatine and ATP. This 

reaction is catalyzed by CK. After that hexokinase catalyzed reaction of ATP with 

glucose to form ADP and G-6-P. Then G6P-DH catalyzed the reaction of G-6-P in the 

presence of NADP+ reacts to form G-6-P, NADPH and H+. Increase in the rate of the 

NADPH concentration is in directly proportion to the activity of CK in the serum sample 

material, and is estimated photometrically.  
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Test kit CK-NAC FS from DiaSys Diagnostic Systems Germany was used which 

contains Imidazole, N- Acetyl cysteine (NAC), Glucose, NADP, Magnesium Acetate, 

EDTA- Na2, Hexokinase, AMP, ADP, Diadenosine pentaphosphate, Glucose-6-

Phosphate dehydrogenase (G6P-DH), and Creatine Phosphate. Reagents volumes of 1000 

and 250 microlitre mixed well with serum sample volume of 50 microlitre and measured 

the increase in absorbance at 340 nm on Merk Microlab 300, that directly gives the 

concentration of enzyme CK in Units per litre. 

 Serum AST:  

The method recommended by the IFCC (Bergmeyer, 1978) is modified for estimation of 

aspartate aminotransferase. Pyruvate interference abolishes in this method by lactic acid 

dehydrogenase (LDH) and apoenzyme stimulate by pyridoxal-5-phosphate (P5P) 

coenzyme. Transamination from L-Aspartate to α-ketoglutarate is catalyzed by aspartate 

aminotransferase (AST) to form oxalacetate and L-glutamate. After that the malate 

dehydrogenase (MDH) enzyme, catalyze the reduction of oxalacetate to malate with 

concurrent oxidation of reduced nicotinamide adenine dinucleotide (NADH). With time, 

NADH is converted to NAD, results in the modification in absorbance, which is in direct 
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proportion to the activity of enzyme AST in the serum sample, and was determined by 

means of a bichromatic (340, 700 nanometer) rate technique.  

 

 

 

 

 

 

 

Flex reagent cartridge from Siemens Dimension clinical chemistry system was used 

which contains MDH, LDH, NADH, P5P, Buffer, Aspartic acid, and α-ketoglutarate 

Acid. Siemens Dimension is an automated system itself carrying out sampling, as well as 

reagent deliverance, amalgamation and processing. Reagent volumes of 100 and 65 

microliter and serum sample volume of 40 microliter were used. Serum sample was read 

out at Siemens Dimension Clinical chemistry system that directly gave the serum AST 

concentration in U/L.  

3.4. FERTILITY PARAMETERS: 

This part of study was conducted on adult mice, each having weight twenty to twenty five 

gram. Breeding of animals were carried out at animal house of Pharmacology 

department, UOK. Prior to the start of actual protocol, physical condition, wellbeing, and 

fitness of these mice visible was screen during the habituation phase of one week under 

the laboratory surroundings. Stable environmental surroundings of humidity (fifty to 

sixty percent) and temperature (22± 2oC) were provided to the animals. In the laboratory, 

the standard diet was prepared. This diet was given to all animals and a free access to 

water ad libitum was provided to all animals. Fifty pairs of male and female healthy 
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albino mice possessing near uniform weight and age were used. Pregnant female albino 

mice were not included in the study. To minimize bias, animals were assigned to control 

and treated groups in random order.  

Fertility parameters included were Pregnancy outcome, serum Hormonal parameters, and 

histopathology of testes. 

 Preparation and collection of crude extract: 

All three drugs were obtained from a local herbal dealer at Karachi, Pakistan and were 

identified in the Department of Botany, University of Karachi. Tap water was used to 

wash the M. pruriens seeds two times then distilled water was used to wash again to 

clean the seeds and remove dust. Then for a period of seven to twelve days seeds were 

dried under shade and then crushed to coarse material. Similarly, C. zeylanicum and M. 

fragrans also cleaned, dried, and then crushed to obtain the coarse material. Then all 

three dried drugs were soaked in methanol for eight weeks. Gentle shaking was done 

intermittently during this period. Then the solutions (methanol plus dissolved drugs) of 

three drugs were filtered and then evaporated in rotary evaporator at 40 oC, followed by 

drying.  

 Dose administration: 

Male  mice  were  given  the  crude  extract  of  drugs  M. pruriens  (200 mg/Kg body 

weight), C. zeylanicum (500 mg/Kg body weight), and M. fragrans (500 mg/Kg body 

weight) per orally after making suspension with 0.5% carboxymethylcellulose for a 

period of fifty two days. The 0.5% carboxymethylcellulose was administered to control 

animals in the quantity that was equivalent to the highest volume of the drug 

administered to treated groups.  

 Pregnancy outcome:  

The females were housed separately in cages for a period of one month to ensure that 

they were not pregnant before study period of mating with males. After the dosing period 

of forty five days of male mice, mating was allowed and each receptive female was 
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paired with a single arbitrarily chosen male for next 7 days. The nonreceptive female 

mice were replaced with receptive ones. Male mice received the drugs throughout this 

period to a total period of fifty two days. Then female mice were caged separately. 

Numbers of pregnancies in each group were noted and after parturition the numbers of 

pups born were noted in each group.  

 Estimation of Serum Hormonal Parameters:  

After the end of study period, on 53rd day, about one milliliter of blood sample was 

collected from each live mice through the heart directly by syringe (cardiac puncture 

technique) to perform hormonal investigations. Then without delay the blood was 

centrifuged at a speed of  four thousands revolutions per minute for around eight minutes 

to got the serum out from sample, then serum was taken out and tests were executed 

immediately utilizing standard environmental and other conditions with standard reagent 

kits . Hormonal tests were performed on Siemens Immulite 1000 Immunoassay system.    

Hormonal parameters included were testosterone, LH, and FSH. 

Immulite 1000 Immunoassay system is a solid-phase, competitive chemiluminescent 

enzyme immunoassay. Measurement of light created by chemiluminescence through 

definite chemical reactions offers an alternate and extremely sensitive substitute to 

absorbance measurements in ELISA assays. In varieties of the ELISA utilizing 

chemiluminescence, a luxogenic substrate replaces the chromogenic substrate in 

conventional ELISA reactions. For instance, light is produce by the oxidation of the 

compound luminol by H2O2 and the enzyme horseradish peroxidase (HRP). 
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The benefit of chemiluminescence assays over those that are chromogenic, is increased 

sensitivity. Generally, the limit of detection may be increased at the minimum 10 times 

by transferring from a chromogenic to a luxogenic substrate, and by adding the enhancing 

agents, more than 200 times. In fact, under ideal conditions, as little as 5 X 10-18 moles (5 

attomoles) of target antigen can detected.  

The physical event of light emission in chemiluminescence occurs from an excited 

singlet, and light is emitted when the electron returns to the ground state. 

Chemiluminescence is the emission of light when an electron returns from an excited or 

high energy level to a lower energy level. The excitement event is caused by a chemical 

reaction and involves the oxidation of an organic compound such as luminol by an 

oxidant e.g. hydrogen peroxide. Light is emitted from an excited product formed in the 

oxidation reaction. 

 Serum Testosterone: 

Each bar code – labeled Total testosterone unit contains one bead coated with polyclonal 

rabbit anti- testosterone, stable at two to eight °C till the time of expiry. Before opening, 

the container of the test unit is allowed to approach to room temperature. With barcode 

7.5 milliliter ALP (bovine calf intestine) conjugated with testosterone in a buffer. It was 

capped and stored in refrigerator. It is stable at two to eight °C until the date of 

expiration. 20 µL serum was utilized (Sample cup contained more than 100 µL serum in 

addition to the volume required). 

 Serum LH (Luteinizing hormone): 

Each barcode – labeled LH Test unit contains one bead coated with monoclonal murine 

anti- LH, stable at two to eight °C until date of expiry. Before opening, the container of 

the test unit is allowed to approach to room temperature. With barcode 7.5 mL alkaline 

phosphatase (bovine calf intestine) conjugated to polyclonal goat anti-LH in buffer with 

preservative, stable at 2-8°C until expiration date. 50 µL serum was utilized (Sample cup 

contained more than 100 µL serum in addition to the volume required). 
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 Serum FSH (Follicle stimulating hormone): 

Each barcode – labeled FSH Test unit contains one bead coated with monoclonal murine 

anti- FSH, stable at 2-8°C until expiration date. The test unit bags allowed to come to 

room temperature before opening. With barcode 7.5 mL alkaline phosphatase (bovine 

calf intestine) conjugated to murine monoclonal anti-FSH antibody in buffer, with 

preservative, stable at 2- 8°C, until expiration date.  50 µL serum was utilized (Sample 

cup contained more than 100 µL serum in addition to the volume required). 

3.5. HISTOPATHOLOGY: 

Animals were sacrificed after taking the blood for laboratory tests after the completion of 

study period. Rabbits were sacrificed on 91st day and mice on 53rd day. Kidney, Liver, 

and heart of rabbits were removed and processed to form slides for histopathological 

examination. Testes of mice were removed and processed to form slides for 

histopathological examination. 

 Microscopic tissue examination: 

 All important features were observed on autopsy. Liver, heart, kidneys and testes were 

removed carefully and immediately put into 10% buffered formalin. After two days of 

fixation, weight of the organs was taken. Suitable blocks of these organs were taken, 

fixed; processed and the sections were cut for microscopic examination. 

 Preparation of slide: 

 Representative blocks from different areas of liver, kidneys, heart and testes were cut 

from each sample and all fibrous tissue and fat were separated. The blocks were 

processed in an automatic tissue processor (Gilford 101 system). The paraffin embedded 

tissue blocks were formed. 3-5 micron thick sections of tissue were cut by rotary manual 

microtome. The tissue sections were mounted on slides and dried in incubator at 37oC 

overnight. 
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 Staining of the sections:  

Slides were dewaxed by immersing in the Xylene for three minutes.  Two such xylene 

filled boxes were utilized, then immersed in ascending grade of alcohol each for one 

minutes, then rinsed with distilled water and then stained with hematoxylin and eosin. 

After staining the slides were subjected for microscopic study under light microscope.   
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4. STATISTICAL ANALYSIS:  

All observations were expressed as Mean+SEM. Statistical analysis was performed on 

SPSS 18 by using ANOVA followed by post hoc analysis. Values of p < 0.05 were 

measured as significant and p < 0.01 was considered as highly significant.measured as 

insignificant, p < 0.05 as significant, and p < 0.01 as highly significant. 
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5. RESULTS: 

5.1. ACUTE ORAL TOXICITY: 

LD50 of all three drugs that is M. pruriens, C. zeylanicum, and M. fragrans in male mice 

were noted to be more than sixteen hundred milligram per kilogram body weight, since 

all the animals tolerated the doses up to sixteen hundred milligram per kilogram of all 

three drugs. 

5.2. SUB CHRONIC TOXICITIES: 

 Sub Chronic Gross Toxicities: 

The gross toxicities in animals were assessed on weekly basis during the dosing period of 

90 days specifically noticing skin ulceration, loss of hair, salivation, vomiting, diarrhea, 

hematuria, edema, loss of activity, tremor and aggressive behavior and average weight 

variation, in all animal groups kept on different drugs as shown in Table 1.  

Two animals in control group showed skin ulceration during 6th to 12th week of study. 

One animal each in Mucuna pruriens and Myristica fragrans groups showed skin 

ulceration during 7th to 12th weeks of study period. In combination group one animal 

showed skin ulceration from 7th week and one animal from 8th week to 12th week of study 

period. One animal in control group and one animal in combination group showed loss of 

hair between 5th to 8th weeks of study. No animal in any group showed salivation, 

vomiting, diarrhea, hematuria, edema, loss of activity, and tremor. One animal in M. 

fragrans group showed aggressive behavior from 3rd to 10th week of study. There has 

been an overall insignificant increase in average body weight of all animals at the end of 

study period however maximum increase in body weight was in the animals received C. 

zeylanicum, which was 224 g as compared to control group.  
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Table 1 

COMPARISON OF GROSS TOXICITIES IN DIFFERENT TREATED GROUPS 

AGAINST CONTROL 

ANIMAL 

GROUPS 

Skin Ulceration 
 

 

Time Interval (Weeks)  

I II III IV V VI VII VIII IX X XI XII 

Control 0 0 0 0 0 2/10 2/10 2/10 2/10 2/10 2/10 2/10 

MP 0 0 0 0 0 0 1/10 1/10 1/10 1/10 1/10 1/10 

CZ 0 0 0 0 0 0 0 0 0 0 0 0 

MF 0 0 0 0 0 0 1/10 1/10 1/10 1/10 1/10 1/10 

Combination 0 0 0 0 0 0 1/10 2/10 2/10 2/10 2/10 2/10 

 

ANIMAL 

GROUPS 

Loss of hair 
 

 

Time Interval (Weeks)  

I II III IV V VI VII VIII IX X XI XII 

Control 0 0 0 0 1/10 1/10 1/10 1/10 0 0 0 0 

MP 0 0 0 0 0 0 0 0 0 0 0 0 

CZ 0 0 0 0 0 0 0 0 0 0 0 0 

MF 0 0 0 0 0 0 0 0 0 0 0 0 

Combination 0 0 0 0 1/10 1/10 1/10 1/10 0 0 0 0 
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Table 1 (cont'd) 

COMPARISON OF GROSS TOXICITIES IN DIFFERENT TREATED GROUPS 

AGAINST CONTROL 

ANIMAL 

GROUPS 

  

Salivation  

Time Interval (Weeks)  

I II III IV V VI VII VIII IX X XI XII 

Control 0 0 0 0 0 0 0 0 0 0 0 0 

MP 0 0 0 0 0 0 0 0 0 0 0 0 

CZ 0 0 0 0 0 0 0 0 0 0 0 0 

MF 0 0 0 0 0 0 0 0 0 0 0 0 

Combination 0 0 0 0 0 0 0 0 0 0 0 0 

 

ANIMAL 

GROUPS 

  

Vomiting  

Time Interval (Weeks)  

I II III IV V VI VII VIII IX X XI XII 

Control 0 0 0 0 0 0 0 0 0 0 0 0 

MP 0 0 0 0 0 0 0 0 0 0 0 0 

CZ 0 0 0 0 0 0 0 0 0 0 0 0 

MF 0 0 0 0 0 0 0 0 0 0 0 0 

Combination 0 0 0 0 0 0 0 0 0 0 0 0 
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Table 1 (cont'd) 

COMPARISON OF GROSS TOXICITIES IN DIFFERENT TREATED GROUPS 

AGAINST CONTROL 

ANIMAL 

GROUPS 

  

Diarrhea  

Time Interval (Weeks)  

I II III IV V VI VII VIII IX X XI XII 

Control 0 0 0 0 0 0 0 0 0 0 0 0 

MP 0 0 0 0 0 0 0 0 0 0 0 0 

CZ 0 0 0 0 0 0 0 0 0 0 0 0 

MF 0 0 0 0 0 0 0 0 0 0 0 0 

Combination 0 0 0 0 0 0 0 0 0 0 0 0 

ANIMAL 

GROUPS 

  

Hematuria  

Time Interval (Weeks)  

I II III IV V VI VII VIII IX X XI XII 

Control 0 0 0 0 0 0 0 0 0 0 0 0 

MP 0 0 0 0 0 0 0 0 0 0 0 0 

CZ 0 0 0 0 0 0 0 0 0 0 0 0 

MF 0 0 0 0 0 0 0 0 0 0 0 0 

Combination 0 0 0 0 0 0 0 0 0 0 0 0 
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Table 1 (cont'd) 

COMPARISON OF GROSS TOXICITIES IN DIFFERENT TREATED GROUPS 

AGAINST CONTROL 

ANIMAL 

GROUPS 

  

Edema  

Time Interval (Weeks)  

I II III IV V VI VII VIII IX X XI XII 

Control 0 0 0 0 0 0 0 0 0 0 0 0 

MP 0 0 0 0 0 0 0 0 0 0 0 0 

CZ 0 0 0 0 0 0 0 0 0 0 0 0 

MF 0 0 0 0 0 0 0 0 0 0 0 0 

Combination 0 0 0 0 0 0 0 0 0 0 0 0 

 

 

ANIMAL 

GROUPS 

 

Loss of activity 

 

 

Time Interval (Weeks)  

I II III IV V VI VII VIII IX X XI XII 

Control 0 0 0 0 0 0 0 0 0 0 0 0 

MP 0 0 0 0 0 0 0 0 0 0 0 0 

CZ 0 0 0 0 0 0 0 0 0 0 0 0 

MF 0 0 0 0 0 0 0 0 0 0 0 0 

Combination 0 0 0 0 0 0 0 0 0 0 0 0 
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Table 1 (cont'd) 

COMPARISON OF GROSS TOXICITIES IN DIFFERENT TREATED GROUPS 

AGAINST CONTROL 

 

ANIMAL 

GROUPS 

Tremor 
 

 

Time Interval (Weeks)  

I II III IV V VI VII VIII IX X XI XII 

Control 0 0 0 0 0 0 0 0 0 0 0 0 

MP 0 0 0 0 0 0 0 0 0 0 0 0 

CZ 0 0 0 0 0 0 0 0 0 0 0 0 

MF 0 0 0 0 0 0 0 0 0 0 0 0 

Combination 0 0 0 0 0 0 0 0 0 0 0 0 

 

 

ANIMAL 

GROUPS 

  

Aggressive behavior  

Time Interval (Weeks)  

I II III IV V VI VII VIII IX X XI XII 

Control 0 0 0 0 0 0 0 0 0 0 0 0 

MP 0 0 0 0 0 0 0 0 0 0 0 0 

CZ 0 0 0 0 0 0 0 0 0 0 0 0 

MF 0 0 1/10 1/10 1/10 1/10 1/10 1/10 1/10 1/10 0 0 

Combination 0 0 0 0 0 0 0 0 0 0 0 0 
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Table 1 (cont'd) 

COMPARISON OF GROSS TOXICITIES IN DIFFERENT TREATED GROUPS 

AGAINST CONTROL 

 

ANIMAL 

GROUPS 

  

Average Weight  Variation (g)  

Time Interval (Weeks)  

I II III IV V VI VII VIII IX X XI XII 

Control + 11 + 31 + 38 + 40 + 40 + 31 + 26 +14 +8 +41 +75 +90 

MP +22 +51 +54 +65 +60 +53 +80 +104 +120 +137 +142 +141 

CZ +53 +76 +77 +133 +174 +188 +210 +236 +225 +219 +208 +224 

MF +34 +44 +32 +29 +53 +80 +101 +98.5 +81 +81 +88 +91 

Combination +24 +9 +2 +38 +60 +107 +132 +156 +161 +168 +172 +175 

             

 

 

 

MP = M.  pruriens 

CZ = C.  zeylanicum 

MF = M.  fragrans 

Combination =M.  pruriens+C.  zeylanicum+M.  fragrans 
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 Mortality rate: 

The Table 2 reveals mortality rate between animals groups against control following 90 

days of drugs administration. No death was observed in control, M.  pruriens, C.  

zeylanicum, and M.  fragrans groups; however one animal died in combination group. 

 

TABLE 2 

COMPARISON OF MORTALITY RATE 

Animal groups Mortality rate * 

Control 0/10 (00.00)  

Mucuna pruriens 0/10 (00.00) 

Cinnamomum zeylanicum 0/10 (00.00) 

Myristica fragrans 0/10 (00.00) 

Combination  1/10 (10.00 %) 

      *Number of animals expired /total number of animals (Percentage) 
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 Hematological parameters: 

The Table 3 reveals the comparison of hematological parameters i.e. hemoglobin 

concentration (g/dl of blood), red blood cells, white blood cells and platelets counts (per 

cubic millimeter of blood) following 90 days  administration of different drugs against 

control. There was insignificant decrease in hemoglobin concentration in all the treated 

groups as compared to control. Similarly all treated groups showed insignificant decrease 

in red blood cells count as compared to control, however all these changes were in 

normal physiological limits. 

There was also insignificant decrease in white blood cells count in combination group as 

compared to control. Whereas in other treated groups increase was insignificant as 

compared to the control. However there was significant increase in white blood cells 

count in M.  fragrans group.  

There was insignificant decrease in platelets count of C. zeylanicum and combination groups as 

compared to control, but insignificant increase in M. fragrans and M. pruriens groups as 

compared to control. However all these changes were in normal physiological limit. 
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TABLE 3 

COMPARISON OF HEMATOLOGICAL PARAMETERS IN TREATED AND 

CONTROL GROUPS FOLLOWING 90 DAYS ADMINISTRATION OF DRUGS 

 

ANIMAL 

GROUPS  

PARAMETERS  

Hemoglobin 

(g /dl) 

Red blood cells 

(x106 / mm3) 

White blood cells 

(x 103/ mm3) 

Platelet 

(x103/ mm3) 

 

Control 

 

14.05 + 0.51 

 

7.27 + 0.31 

 

5.2  + 0.39 

 

372.8 + 21.74 

 

MP 

 

12.85 + 0.61 

 

6.27 +  0.28 

 

6.5  + 0.44 

 

402.2  + 20.62 

 

CZ 

 

13.41 +  0.49 

 

6.9 +  0.28 

 

7.18 +  1.12 

 

357.8  + 24.58 

 

MF 

 

13.59  + 0.26 

 

6.66  + 0.21 

 

7.88 + 0.54* 

 

395.8 +  4122 

 

Combination 

 

13  + 0.45 

 

6.31 +  0.23 

 

5.08 +  0.44 

 

370.4 +  29.6 

 

n = 10 

Average values + S.E.M. 

p < 0.05 significant as compared  to control 

MP = M.  pruriens 

CZ = C.  zeylanicum 

MF = M.  fragrans 

Combination =M.  pruriens+C.  zeylanicum+M.  fragrans 

 

. 
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 Serum Biochemical Parameters: 

The serum biochemical parameters were included renal parameters (urea, creatinine), 

hepatic (total bilirubin, direct bilirubin, ALT, Alkaline phosphatase and γ-GT), total 

protein, glucose, lipid (cholesterol, triacylglycerol and HDL) and cardiac (LDH, CK and 

AST) parameters.  

 Renal parameters: 

The Table 4 reveals the comparison of renal parameters that is urea and creatinine in 

treated and control groups following 90 days administration of drugs. All drug groups 

showed a decrease in Urea as compared to control. Highest value is in M. fragrans group, 

then in C. zeylanicum group, then in combination group and lowest value is in M. 

pruriens group. Creatinine level is low in combination group as compared to control. In 

other drug groups creatinine level is high as compared to control. Highest value is in M. 

pruriens group, then in M. fragrans group and least increase is in C. zeylanicum group. 

All these changes in different treated groups are in normal physiological limits and found 

to be statistically not significant as compared to control.  
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TABLE 4 

COMPARISON OF RENAL PARAMETERS IN TREATED AND CONTROL 

GROUPS FOLLOWING 90 DAYS ADMINISTRATION OF DRUGS 

 

ANIMAL GROUPS  

              PARAMETERS  

Urea 

(mg/dl) 

Creatinine 

(mg/dl) 

Control 45.5 + 4.49 1.15 + 0.07 

Mucuna pruriens 36.7 + 4.23 1.45 + 0.13 

Cinnamomum zeylanicum 38.2 + 3.63 1.27 + 0.14 

Myristica fragrans 41 + 6.32 1.37 + 0.21 

Combination 36.8 + 3.31 1.01 + 0.06 

 

n = 10 

Average values + S.E.M. 

p< 0.05 significant as compared  to control 

Combination =M.  pruriens+C.  zeylanicum+M.  fragrans 

 

 

 



64 

 Kidney Histology: 

The microscopy of kidney did not show any noteworthy pathology. Glomeruli, 

interstitium, tubules and blood vessels are within normal limits. There is no significant 

difference in histology of all treated groups that is M. pruriens, C.  zeylanicum, M.  

fragrans, and combination groups as compared to control (Figure 4). 

 

 

Figure: 4 

H&E stained, 3 micrometer thick paraffin section of kidney showing normal 

features (Photograph 10X) 
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 Hepatic parameters: 

The Table 5 reveals the comparison of hepatic parameters that is total bilirubin, direct 

bilirubin, alkaline Phosphatase, alanine aminotransferase, γ-GT in treated and control 

groups following 90 days administration of drugs. There is slight decrease in serum total 

bilirubin in M. fragrans group and C. zeylanicum and slight increase in combination and   

M. pruriens groups   as compared to control. All drug groups showed decrease in serum 

direct bilirubin as compared to control. Highest value is in combination group, then in C. 

zeylanicum group, then in M. fragrans group and lowest value is in M. pruriens group. 

Similarly all drug groups showed decrease in serum alanine aminotranferase as compared 

to control. Highest value is in M. fragrans group, then in M. pruriens group, then in 

combination group, and lowest value is in C. zeylanicum group. There is slight decrease 

in serum alkaline phosphatase in C. zeylanicum group and in M. pruriens group and slight 

increase in combination group and M. fragrans group as compared to control. There is 

slight decrease in serum γ-GT in C. zeylanicum group and in combination group and 

slight increase in M. pruriens group and M. fragrans group as compared to control. All 

these changes in hepatic parameters are in normal physiological limits and found to be 

statistically not significant as compared to control. 
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TABLE 5 

COMPARISON OF HEPATIC PARAMETERS IN TREATED AND CONTROL 

GROUPS FOLLOWING 90 DAYS ADMINISTRATION OF DRUGS 

 

ANIMAL 

GROUPS  

PARAMETERS 

Total 

Bilirubin 

(mg/dl) 

Direct 

Bilirubin 

(mg/dl) 

ALT 

(SGPT) 

(U/L) 

Alkaline 

Phosphatase 

(U/L) 

γ-GT 

(U/L) 

Control 
0.5 +  

0.04 

0.2 +  

0.02 

68.8+ 

11.19 

87.2 + 

2.24 

11.74+ 

1.03 

MP 
0.52 + 

 0.05 

0.14 +  

0.02 

56 +  

4.62 

84  +   

4.86 

12.26+ 

1.57 

CZ 
0.45 +   

0.02 

0.16 + 

 0.02 

45.7 +  

5.01 

82.8 + 

6.81 

10.63+ 

0.78 

MF 
0.4 + 

0.02 

0.15 +  

0.02 

56.7 +  

8.04 

101 + 

 7.5 

12.5 + 

0.84 

Combination 
0.51 +   

0.04 

0.18 + 

 0.01 

55.7 +  

7.08 

90.7 +   

5.63 

11.42+ 

0.99 

 

n = 10 

Average values + S.E.M. 

p < 0.05 significant as compared  to control 

MP = M.  pruriens 

CZ = C.  zeylanicum 

MF = M.  fragrans 

Combination =M.  pruriens+C.  zeylanicum+M.  fragrans 
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 Liver Histology: 

The microscopy of liver did not show any striking changes in the architecture, portal tract 

and lobules. There is no significant difference in histology of all treated groups that is M. 

pruriens, C. zeylanicum, M. fragrans, and combination groups as compared to control.  

 

Figure: 5 

H&E stained, 3 micrometer thick paraffin section of liver showing normal 

architecture with intact portal tract (Photograph 10X) 
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 Serum total protein: 

The Table 6 reveals the comparison of serum total proteins (g/dl) in treated and control 

groups following 90 days administration of drugs. There is slight increase in serum total 

protein in all the drug groups as compared to control. Highest increase is in combination 

group, then in M. pruriens group, then in C. zeylanicum and least increase is in M. 

fragrans group. All these changes in serum total proteins are in normal physiological 

limits and found to be statistically not significant as compared to control. 

 

TABLE 6 

COMPARISON OF SERUM TOTAL PROTEIN IN TREATED AND CONTROL 

GROUPS FOLLOWING 90 DAYS ADMINISTRATION OF DRUGS 

ANIMAL GROUPS  

  

Total Protein 

(g/dl) 

Control 5.8 + 0.14 

Mucuna pruriens 6.22 + 0.11 

Cinnamomum zeylanicum 6.15 + 0.17 

Myristica fragrans 6.1 + 0.17 

Combination 6.29 +   0.17 

 

n = 10 

Average values + S.E.M. 

p< 0.05 significant as compared  to control 

Combination =M.  pruriens+C.  zeylanicum+M.  fragrans 
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 Serum Glucose: 

The Table 7 reveals the comparison of serum glucose (mg/dl) in treated and control 

groups following 90 days administration of drugs. There is decrease in serum glucose in 

all treated groups as compared to the control. Highest decrease is in combination group 

(104.3 + 3.34 mg/dl) as compared to control (138.7 + 9.36 mg/dl), then there is decrease 

in M. fragrans group (111.7 + 4.92 mg/dl), then in M. pruriens group (112.2 + 3.51 

mg/dl) and least decrease is in C. zeylanicum group (114.2 + 5.23 mg/dl). All these 

changes in serum glucose are found to be statistically significant while in case of 

combination group it is highly significant. 

TABLE 7 

COMPARISON OF SERUM GLUCOSE IN TREATED AND CONTROL 

GROUPS FOLLOWING 90 DAYS ADMINISTRATION OF DRUGS 
 

ANIMAL GROUPS 

Glucose 

(mg/dl) 

Control 138.7 + 9.36 

Mucuna pruriens 112.2 + 3.51 

Cinnamomum zeylanicum 114.2 + 5.23 

Myristica fragrans 111.7 + 4.92 

Combination 104.3 + 3.34 

n = 10 

Average values + S.E.M. 

p < 0.05 significant and p < 0.01 as highly significant as compared  to control 

Combination =M. pruriens+C. zeylanicum+M. fragrans 
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 Lipid parameters: 

The Table 8 reveals the comparison of lipid parameters i.e. serum cholesterol, 

triacylglycerol, and high density lipoproteins (HDL) in treated and control groups 

following 90 days administration of drugs. There is decrease in serum Cholesterol in all 

treated groups as compared to the control. Highest decrease is in combination group (37.1 

+ 2.29 mg/dl) as compared to control (72.2 + 8.81 mg/dl), then there is decrease in M. 

fragrans group (46.3 + 5.5 mg/dl), then in C. zeylanicum group (47.1 + 5.16 mg/dl) and 

least decrease is in M. pruriens group (47.5 + 4.12 mg/dl). All these changes in serum 

Cholesterol are found to be statistically significant, while in case of combination group it 

is highly significant. Similarly, there is decrease in serum Triacylglycerol in all treated 

groups as compared to the control. Highest decrease is in combination group (113.8 + 

3.71 mg/dl) as compared to control (141.6 + 6.97 mg/dl), then there is decrease in M. 

fragrans group (120.7 + 4.39 mg/dl), then in C. zeylanicum group (121.2 + 4.14 mg/dl) 

and least decrease is in M. pruriens group (121.9 + 3.66 mg/dl). All these changes in 

serum Triacylglycerol are found to be statistically significant, while in case of 

combination group it is highly significant. Likewise, There is increase in serum HDL 

levels in all treated groups as compared to the control. Highest increase is in combination 

group (16.1 + 1.48 mg/dl) as compared to control (9.7 + 1.18 mg/dl), then there is 

increase in Myristica fragrans group (15.4 + 1.56 mg/dl), then in M pruriens group (15.2 

+ 1.04 mg/dl) and least increase is in C. zeylanicum group (15 + 1.04 mg/dl). All these 

changes in serum HDL levels are found to be statistically significant, while in case of 

combination group it is highly significant. 
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TABLE 8 

COMPARISON OF SERUM LIPID PARAMETERS IN TREATED AND 

CONTROL GROUPS FOLLOWING 90 DAYS ADMINISTRATION OF DRUGS 
 

ANIMAL 

GROUPS 

Cholesterol 

(mg/dl) 

Triglycerides 

(mg/dl) 

HDL 

(mg/dl) 

 

Control 

 

72.2 + 8.81 

 

141.6 + 6.97 

 

9.7 + 1.18 

 

MP 

 

47.5 + 4.12 121.9 + 3.66 15.2 + 1.04 

 

CZ 

 

47.1 + 5.16 

 

121.2 + 4.14 

 

15 + 1.04 

 

MF 

 

46.3 + 5.5 120.7 + 4.39 15.4  + 1.56 

Combination 37.1 + 2.29 113.8 + 3.71 16.1 + 1.48 

 

n = 10 

Average values + S.E.M. 

p < 0.05 significant and p < 0.01 as highly significant as compared  to control 

MP = M.  pruriens 

CZ = C.  zeylanicum 

MF = M.  fragrans 

Combination =M.  pruriens+C.  zeylanicum+M.  fragrans 
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 Cardiac parameters: 

The Table 9 reveals the comparison of cardiac parameters i.e. serum lactate 

dehydrogenase (LDH), creatine kinase (CK), and aspartate aminotransferase (AST) in 

treated and control groups following 90 days administration of drugs. There is slight 

decrease in serum LDH in all drug groups as compared to control. Highest decrease is in 

C. zeylanicum group, then in M. pruriens group, then in M. fragrans group, and least 

decrease is in combination group. All these changes in LDH are in normal physiological 

limits and found to be statistically not significant as compared to control. There is 

increase in serum creatine kinase in combination and M. pruriens groups and decrease in 

serum creatine kinase in M. fragrans and C. zeylanicum groups. All these changes in 

creatine kinase are in normal physiological limits and found to be statistically not 

significant as compared to control. There is slight decrease in serum AST in C. 

zeylanicum and M. fragrans groups as compared to control. While there is slight increase 

in AST in combination and in M. pruriens groups as compare to control. All these 

changes in serum AST are in normal physiological limits and found to be statistically not 

significant as compared to control. 
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TABLE 9 

COMPARISON OF SERUM CARDIAC PARAMETERS IN TREATED AND 

CONTROL GROUPS FOLLOWING 90 DAYS ADMINISTRATION OF DRUGS 

 

ANIMAL 

GROUPS  

PARAMETERS  

LDH  

(Lactic 

dehydrogenase) 

(U/L) 

CK 

(Creatine kinase ) 

(U/L) 

AST  

(Aspartate 

transaminase) 

(U/L) 

Control 227.1 + 22.44 244.9 + 24.06 64.4 + 7.88 

MP 212.3 + 28.46 268.2 +  24.76 70.3 +  10.9 

CZ 206.2 + 20.62 225.4 + 20.46 56.1 +   11.97 

MF 222.1 + 15.03 234.8 + 24 63.1 +  9.1 

Combination 224.3 +   12.65 253 + 26.67 65.2 + 13.11 

 

n = 10 

Average values + S.E.M. 

p < 0.05 significant as compared  to control 

MP = M.  pruriens 

CZ = C.  zeylanicum 

MF = M.  fragrans 

Combination =M.  pruriens+C.  zeylanicum+M.  fragrans 
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 Heart Histology: 

No significant pathology is seen. Pericardium, myocardium, endocardium and cardiac 

chambers are within normal limits. There is no significant difference in histology of all 

treated groups that is M. pruriens, C. zeylanicum, M.  fragrans, and combination groups 

as compared to control. 

Figure: 6 

H&E stained, 3 micrometer thick paraffin section of heart revealing no significant 

pathology (Photograph 10X) 
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5.3. FERTILITY PARAMETERS: 

Features of fertility enhancing ability were included pregnancy outcome, serum hormonal 

parameters (testosterone, LH and FSH) and histopathology of testes. 

 Pregnancy outcome:  

The Table 10 reveals the comparison of pregnancy outcome i.e. number of pups born 

following 45 to 52 days administration of different drugs against control. There is 

increase in number of pups born in all treated groups as compared to the control. Highest 

increase is in combination group (8.1 + 0.28) as compared to control (5.4 + 0.16), p value 

0.002. Then there is increase in M. fragrans group (7.9 + 0.72), p value 0.005. Then in M. 

pruriens group (7.7 + 0.65), p value 0.012.  Least increase is in C. zeylanicum group (7.5 

+ 0.31), p value 0.026. Increase in pregnancy outcome is highly significant in 

combination and M. fragrans groups, while it is significant in M. pruriens and C. 

zeylanicum groups. 
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TABLE 10 

COMPARISON OF PREGNANCY OUTCOME IN TREATED AND CONTROL 

GROUPS FOLLOWING 45 TO 52 DAYS ADMINISTRATION OF DRUGS 

ANIMAL GROUPS Number of pups born 

Control 5.4 + 0.16 

Mucuna pruriens 7.7 + 0.65 

Cinnamomum zeylanicum 7.5 + 0.31 

Myristica fragrans 7.9 + 0.72 

Combination 8.1 + 0.28 

 

n = 10 

Average values + S.E.M. 

p < 0.05 significant and p < 0.01 as highly significant as compared  to control 

Combination =M. pruriens+C. zeylanicum+M. fragrans 
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 Serum Hormonal parameters: 

The Table 11 reveals the comparison of hormonal parameters i.e. serum testosterone, 

luteinizing hormone (LH), and follicle stimulating hormone (FSH) following fifty two 

days administration of different drugs against control. There is increase in serum 

Testosterone levels in all treated groups as compared to the control. Highest increase is in 

combination group (6.5 + 0.52 ng/ml) as compared to control (4.04 + 0.27 ng/ml), p 

value 0.005. Then there is increase in M. fragrans group (6.3 + 0.5 ng/ml), p value 0.013. 

Then in M. pruriens group (6.11 + 0.56 ng/ml), p value 0.027.  Least increase is in C. 

zeylanicum group (6.02 + 0.46 ng/ml), p value 0.039. All these changes in serum 

Testosterone levels are found to be statistically significant, while in case of combination 

group it is highly significant as matched against the control group. Similarly, there is 

increase in serum LH levels in all treated groups as compared to the control. Highest 

increase is in combination group (6.23 + 0.54 mIU/ml) as compared to control (3.5 + 0.34 

mIU/ml), then there is increase in M. fragrans group (5.73 + 0.63 mIU/ml), then in M. 

pruriens group (5.6 + 0.41 mIU/ml) and least increase is in C. zeylanicum group (5.57 + 

0.46 mIU/ml). All these changes in serum LH levels are found to be statistically 

significant, while in case of combination group it is highly significant as matched against 

the control group. Likewise, there is also boost up in serum FSH levels in all treated 

batches as judged against the control animals. Highest increase is in combination group 

(5.07 + 0.39 mIU/ml) as compared to control (2.53 + 0.37 mIU/ml), then there is increase 

in M. fragrans group (4.61 + 0.62 mIU/ml), then in M. pruriens group (4.49 + 0.52 

mIU/ml) and least increase is in C. zeylanicum group (4.46 + 0.38 mIU/ml). All these 

changes in serum LH levels are found to be statistically significant, while in case of 

combination group it is highly significant as as matched against the control group. 
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TABLE 11 

COMPARISON OF SERUM HORMONAL PARAMETERS IN TREATED AND 

CONTROL GROUPS FOLLOWING 52 DAYS ADMINISTRATION OF DRUGS 

ANIMAL 

GROUPS  

PARAMETERS  

Testosterone 

(ng/mL) 

 

LH 

(mIu/mL) 

 

FSH 

(mIu/mL) 

 

Control 

 

4.04 + 0.27 

 

3.5 + 0.34 2.53 + 0.37 

 

MP 

 

 

6.11 + 0.56 

 

5.6 + 0.41 4.49 + 0.52 

CZ 

 

6.02 + 0.46 

 

5.57 + 0.46 4.46 + 0.38 

 

MF 

 

 

6.3 + 0.5 

 

5.73 + 0.63 4.61 + 0.62 

 

Combination 

 

 

6.5 + 0.52 

 

6.23 + 0.54 5.07 + 0.39 

n = 10 

Average values + S.E.M. 

p < 0.05 significant and p < 0.01 as highly significant as compared  to control 

MP = M.  pruriens 

CZ = C.  zeylanicum 

MF = M.  fragrans 

Combination =M.  pruriens+C.  zeylanicum+M.  fragrans 
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 Testes Histology: 

The histology of testes of all treated mice showed increase number of spermatozoa in the 

lumen of seminiferous tubules. There is also more Spermatogonia (typical fried egg 

appearance), primary and secondary spermatocytes and spermatids in the lumen  of 

seminiferous tubules of the mice of all treated groups as compare to control group. There 

is also increase number of interstitial cells  in the interstitial spaces in the testes of all the 

mice of all treated groups as  compare to control group (Figures 7 to 12). 
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Figure 7: 

 

H&E stained, 3 micrometer thick paraffin section of testis of control mice 

(photograph 20X): 

Showing regular arrangement of seminiferous tubules and intact basement 

membrane. Spermatozoa are seen in lumen. Architecture is within normal limits. 

Normal looking tubules with active spermatogenesis. Normal looking Interstitium 

with scattered Interstitial cells of Leydig. 
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Figure 8: 

 

H&E stained, 3 micrometer thick paraffin section of testis of control mice 

(photograph 40 X): 

Showing regular arrangement of seminiferous tubules and intact basement 

membrane. Spermatogonia with typical fried egg appearance, primary 

spermatocytes, spermatids are seen, Spermatozoa are also visible in lumen. 
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Figure 9: 

 

H&E stained, 3 micrometer thick paraffin section of testis of control mice 

(photograph 40X): showing interstitial space and interstitial cells with a normal 

diameter of interstitial cells nuclei.  
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Figure 10: 

 

H&E stained, 3 micrometer thick paraffin section of testis of treated mice 

(photograph 20X): showing regular arrangement of seminiferous tubules and intact 

basement membrane. More Spermatozoa are seen in lumen as compare to control 

group.  
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Figure 11: 

 

H&E stained, 3 micrometer thick paraffin section of testis of treated mice 

(photograph 40X): showing regular arrangement of seminiferous tubules and intact 

basement membrane. More Spermatogonia (typical fried egg appearance), primary 

and secondary spermatocytes and spermatids are seen and more number of 

Spermatozoa are also visible in lumen as compare to control group. 
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Figure 12: 

 

H&E stained, 3 micrometer thick paraffin section of testis of treated mice 

(Photograph 40X): showing interstitial space with increase number of interstitial 

cells as compared to control group. 
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6. DISCUSSION: 

There are plentiful herbal preparations available all through the globe employed for the 

management of disorders related to the sexual functions leading to infertility, especially 

in male population. These preparations have diversity in the number and types of plants 

as their constituents and there is a quite variation in the quantities stated in these 

preparations available to be utilized by the patients. But the facts regarding their extent of 

harmlessness, degree of affectivity and their affordability with cost-effectiveness are 

lacking the evaluation on scientific grounds.  

M. pruriens, C. zeylanicum, and M. fragrans are the herbs widely used in diverse herbal 

preparations available for the management of male sexual disorders. It is well recognized 

that numerous botanical remedies have different undesirable actions and display 

interactions with other drugs (Dennehy and Tsourounis, 2012). There are very few 

scientific studies that are associated with the therapeutic efficacy, toxicology and drug-

interactions of the specific botanicals and their diverse formulations. Hence present study 

was undertaken after the approval of BASR to assess the pharmacological and 

toxicological effects of three individual botanicals, C. zeylanicum, M. pruriens, and M. 

fragrans and their combination.  

Results of present study are related to the acute oral toxicity, sub chronic toxicity and 

effects related to fertility enhancing ability of the drugs tested.  

In acute oral toxicity, LD50 of all three drugs that is M. pruriens, C. zeylanicum, and M. 

fragrans in male mice were found to be greater than sixteen hundred milligram per 

kilogram body weight. All drugs in doses up to sixteen hundred milligram per kilogram 

body weight were well tolerated by mice, showing wide margin of safety, since variable 

quantities of all these drugs used therapeutically for different clinical conditions are quite 

small as compared to their LD50 in this study. Hence doses used in present study may be 

assumed to be quite harmless as expected.  
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There are some studies reporting the safety of M. pruriens.  Hot water crude extract of M. 

pruriens in adult albino male Wistar rats showed LD50 at thirteen hundred milligram per 

kilogram body weight (Chukwadi et al, 2011). In another study hydroethanolic (1:1) 

extract of M. pruriens was administered up to ten grams per kilogram body weight orally 

to adult albino mice of either sex, showed no mortality and gross features of toxicity for 

up to seven days (Akindele and Busayo, 2011). Similarly, M. pruriens seed ethanol 

extract in oral suspension at the doses of one hundred fifty, two hundred and two hundred 

fifty milligrams per kilogram body weight was provided to male Wistar  rats for forty 

five days without any acute toxicity, mortality and behavioral changes (Suresh et al, 

2009). Results of present study were in accordance with all these studies, showing wide 

margin of safety. 

C. zeylanicum and M. fragrans are amongst the widely consumed spices, safety of C. 

zeylanicum determined in present study was in agreement to Shah et al, 1998, which 

revealed that 0.5, one and three grams per kilogram body weight ethanol extract of C. 

zeylanicum showed no acute toxicity in mice.  

Several toxicity studies of M. fragrans demonstrated quite variation in the toxic doses of 

drug.  One tablespoon of Nutmeg, weighs about six to seven gram, obtained by one 

grated nutmeg and dose range from five to thirty gram is reported to be typically 

recreational (Forrest and Heacock, 1972). While in another study the ingestion of two 

whole nutmeg demonstrated moderate toxicity (Green, 1959). Similarly, prolonged 

obtundation period was reported by consumption of 18 g finely ground nutmeg powder 

(McCord and Jervey, 1962). Further larger doses produced more toxic symptoms but not 

hallucinations (Abernethy and Becker, 1992; McKenna et al., 2004; Demetriades et al., 

2005). Disparities in toxicities may be the consequence of the lacking of different 

constituents in the M. fragrans after processing by different ways (Barceloux, 2009b).  

Results of acute oral toxicity of M.  fragrans in present study were in compliance to the 

study by Ram et al, 1996, where acute toxicity studies in albino rabbits and albino rats, 

showed that M. fragrans did not have any mortality or any other adverse effects up to 

forty eight hours. 
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Similarly, Tajuddin et al, 2003, showed that 50 % ethanol extract of M.  fragrans in a 

dose of five hundred milligram per kilogram body weight, administered to adult male 

Swiss mice was tolerated without any mortality and behavioral changes. Likewise 

another study by Tajuddin et al, 2005 revealed that there was no mortality and behavioral 

changes up to four thousand milligram per kilogram body weight in adult albino mice 

following oral administration of M. fragrans. All these studies were in accordance with 

our study, which showed no acute oral toxicity up to dose of 1600 milligram per kilogram 

body weight and hence claimed a wide margin of safety of M. fragrans. 

Features of sub chronic toxicity examined gross toxicities, mortality rate and the 

hematological and serum biochemical parameters with histopathology of kidneys, liver 

and heart. Feature of gross toxicities were included skin ulceration, alopecia, salivation, 

vomiting, diarrhea, hematuria edema, loss of activity, tremor, aggressive behavior and 

change in weight of the animals.  

In present work, features of sub chronic gross toxicities did not develop in most of the 

rabbits in all treatment batches as judged against the control. In our results, there was an 

inconsequential upsurge in the body weight of rabbits in M. pruriens group as judged 

against the control animals. In another research, rats given mucuna bean flour in raw 

form led to noteworthy (p < 0.05) weight loss after twenty eight days (Ngatchic et al, 

2013). This discrepancy can be due to the reason that we utilized the M. pruriens in 

clinical doses and not as a diet. However, in the same study the animals fed with protein 

rich mucuna product (PRMP) showed increased body weight (Ngatchic et al, 2013). 

Our results of subchronic gross toxicities of M. pruriens were in accordance to Suresh et 

al, 2009, who reported that M. pruriens seed ethanol extract in the form of oral 

suspension in the quantities of one hundred fifty, two hundred, and two hundred fifty 

milligrams per kilogram body weight was delivered to male Wistar strain albino rats, for 

a time period of forty five days, showed no adverse effects and changes in behavior 

noted. There was no loss of weight and there was gradual increase in body weight, and 

food and water intake were normal.  No treatment-related altered behavior, explicit signs 



89 

of toxicity and stress were noted in all the animals given M. pruriens as judged against 

the control animals during study.  

Similarly, body weight of animals in C. zeylanicum group showed an inconsequential 

upsurge as judged against the control animals, which was in agreement to another work 

by Shah et al, 1998.  

Our results of subchronic gross toxicities of M. fragrans were in accordance with 

Tajuddin et al, 2005 who reported that no treatment-related altered behavior, explicit 

signs of toxicity and stress were noted in all the animals given M. fragrans  as judged 

against the control animals during seven days of treatment with one hundred, two 

hundred and fifty, and five hundred milligram per kilogram oral dose of suspension of 

fifty percent ethanol extract of M. fragrans in adult male albino Wistar strain rats. In 

addition, there was no difference in the consumption of water and food of all the animals 

given M. fragrans as judged against the control animals. 

Our study is novel in reporting the combined effect of these three drugs on the parameters 

of chronic toxicity. There were no significant difference in chronic gross toxicity of 

animals in combined group as matched against the control group.  

After chronic gross toxicities, second category of parameters related to chronic toxicity 

were hematological analysis. The hematological parameters were Hb, RBCs, WBCs and 

platelets counts. There was inconsequential diminution in concentrations of hemoglobin 

in all treatment batches but it was within the range of normal physiological values. 

Likewise there was also inconsequential diminution of RBCs in all the treatment batches 

but once again within the range of normal physiological values.  

Regarding M. pruriens, these findings were well-matched with another research 

concluded to show no noticeable dissimilarity in PCV and hemoglobin concentration in 

the hot water crude extract of M. pruriens treated adult albino male rats of Wistar strain 

as judged against the control animals after the study time period of six weeks (Chukwadi 

et al, 2011). Similarly, Akindele and Busayo, 2011, reported that hydroethanolic (1:1) 

extract of M. pruriens was given in the quantities of fifty, one hundred, two hundred, and 
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four hundred milligrams per kilogram body weight orally to adult albino rats of either sex 

for twenty eight days, showed no significant change in PCV, Hb, RBCs count, MCV, 

MCH, MCHC, and total WBCs count. 

About M. fragrans, our observations were in compliance with Ram et al, 1996, reported 

that there was no noteworthy disparity in hemoglobin after administration of five hundred 

milligram per kilogram of the ethanol extract of M. fragrans for sixty days in rabbits.  

Concerned to WBCs count, our study presented insignificant reduction in WBCs count in 

batch of animals received combination treatment as judged against the control animals, 

yet in other drug groups there was upsurge in WBCs count, but mostly these deviations 

were within the range of normal physiological values. Yet, there was noteworthy (p < 

0.05) boost in WBCs count in M. fragrans group as judged against the control animals 

Regarding M. pruriens effect on WBCs count,  Chukwadi et al, 2011, reported that in 

normal adult albino male rats of Wistar strain after six weeks of study period, hot water 

crude extract of M. pruriens seeds caused a noteworthy (p < 0.05) raise in WBCS count 

as judged against the control animals. The difference in significance may be because of 

alterations in doses, extraction, animal species, and duration of research study. This 

increase in WBC total count was likely elicited by the metabolic attack from alkaloidal 

and/or phenolic constituent in M. pruriens (Rajaram and Janardhanan, 1991). L-dopa is 

another important content in M.  pruriens that may likely be accountable for the effects 

on WBCs (Rajaram and Janardhanan, 1991). 

Concerning, M. fragrans effect on WBCs count, Ram et al, 1996, reported that no 

important disparity in total and differential white cell count after delivering of five 

hundred milligram per kilogram body weight of the ethanol extract of M. fragrans for a 

time period of sixty days in rabbits. Difference of result from present study may be 

related to the different doses, extraction, and duration of study.  

In the batch of animals received combination treatment, the decline in WBCs count may 

be due to the neutralization of triggering constituents of these drugs with one another.  
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Regarding the effects on platelets count, there was some decline in C.  zeylanicum group 

and combination group, but some raise in platelet count in M. fragrans group and M. 

pruriens group as judged against the control animals. However all these variations were 

within the range of normal physiological values. Concerning M. fragrans, Ram et al, 

1996 accordingly reported no noteworthy difference in platelet count after giving five 

hundred milligram per kilogram body weight of the ethanol extract of drug for a time 

period of sixty days in rabbits.  

The serum biochemical parameters were renal (urea, creatinine), hepatic (total bilirubin, 

direct bilirubin, ALT, Alkaline phosphatase and γ-GT), total protein, glucose, lipid 

(cholesterol, triacylglycerol and HDL) and cardiac (LDH, CK and AST) parameters.  

With respect to renal parameters, present study stated that no significant change were 

found in all treatment batches of animals as judged against the control animals. The 

serum urea and creatinine levels were in normal physiological limits in control and all 

treated groups that were M. pruriens, C. zeylanicum, M. fragrans, and their combination. 

These findings were also supported by the microscopy of kidney which showed no 

noteworthy pathology. Glomeruli, interstitium, tubules, and blood vessels are within 

normal limits. 

Similarly, Suresh et al, 2009, described that M. pruriens seed ethanol extract in the form 

of oral suspension at the quantities of one hundred fifty, two hundred, and two hundred 

fifty milligrams per kilogram body weight was delivered to adult male Wistar strain of 

albino rats, for a time period of forty five days, showed no marked histological changes 

in kidney in all treatment batches.  

Accordingly, Ram et al, 1996, reported that ethenolic extract of M.  fragrans in quantity 

of five hundred milligram per kilogram for sixty days in albino rabbits in which 

hyperlipidemia is induced experimentally, has produced no significant change in urea, 

creatinine and kidneys as judged against the control animals. 

In present study, no noteworthy changes in hepatic parameters were found in all 

treatment batches as judged against the control animals. The serum total bilirubin, direct 

bilirubin, ALT, ALP, and G-GT levels are in normal physiological limits in control and 
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all treatment batches that are M. pruriens, C. zeylanicum, M. fragrans, and their 

combination. These findings were also supported by the microscopy of liver which 

showed no striking changes in the architecture, portal tract, and lobules.  

In accordance with the present results, Ngatchic et al, 2013 reported that male growing 

rats had age between twenty five to thirty days and weighing range from ninety to one 

hundred gram fed raw mucuna bean flour for twenty eight days showed no significant 

change in ALAT and no noteworthy alteration in histopathology of liver as judged 

against the control animals. 

There was small decline in serum ALT in present study as judged against the control 

animals which is in agreement with the study by Chukwadi et al, 2011 in which normal 

adult albino male rats of Wistar strain weighing one hundred thirty and one hundred fifty 

gram after a study time period of six weeks, hot water crude extract of M. pruriens seeds 

caused a noteworthy (p < 0.05) decline in serum ALT judged against the control animals. 

The disparity in significance may be related to alterations in doses, animal species, and 

study period.  

The justification for the decline in serum level of ALT enzyme has been related to the 

recognized antioxidant action of M. pruriens (Aguiyi et al., 1996; Tripathi and Upadhyay, 

2001). Treatment with M. pruriens showed a decline in lipid peroxidation and a raise in 

the superoxide dismutase, glutathione, and catalase, implied considerable antioxidant and 

antitumor actions in mice (Rajeshwar et al., 2005). Therefore, the suppression of ALT 

liver enzyme might be elucidated by the amplified suppressive effect of some 

constituents of M. pruriens that put off the over-sensitization of the enzymes (Chukwadi 

et al., 2011). 

Similarly, M. pruriens seed ethanol extract in the form of oral suspension at the quantities 

of one hundred fifty, two hundred, and two hundred fifty milligrams per kilogram body 

weight was provided to adult male Wistar strain of albino rats for a time period of forty 

five days, produced no noticeable histological changes in liver in all treatment batches 

(Suresh et al, 2009).  
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In agreement with our results, Subash Babu et al., 2007 reported a hepatoprotective effect 

by restoring the near normal level of the altered AST, ALT, LDH, and ALP by 

Cinnamaldehyde, an active component of C. zeylanicum when administered orally in 

dose of twenty milligram per kilogram for a time period of forty five days to 

streptozotocin induced diabetic male Wistar rats. 

Similarly, ethanol extract of Cinnamon orally administered in the quantity of two 

hundred milligram body weight one time every day for seven days showed hepato-

protective activity against lipid peroxidation and liver damage in rats due to CCl4. It 

restored the elevated ALT and AST and to near normal as judged against the control 

animals. It reduced the liver Malondialdehyde (MDA) level and enhances the 

antioxidants enzymes, CAT and SOD which may be related to scavenging of free radicals 

by polyphenol compounds. The hepato-protective effects were further supported by liver 

microscopy (Moselhy and Ali, 2009). 

Regarding effects of M. fragrans on liver enzymes, our observations were in accordance 

with the work by Ram et al, 1996, which showed no significant changes in ALP, SGOT, 

SGPT, and liver by ethanol extract of M. fragrans, given in quantity of five hundred 

milligram per kilogram body weight orally for sixty days to albino rabbits in which 

hyperlipidemia is induced experimentally as judged against the control animals.  

Similarly, another research work showed that myristicin, a constituent of M. fragrans had 

most powerful protective activity for liver in rats against the hepatic injury by LPS D-

GalN. In mice, Hepatic DNA breakup in liver TNF-α serum concentration were raised by 

LPS/D-GalN and myristicin established to distinctly repressed this effect. Hence it is 

indicated that protective effect of myristicin on liver possibly be, at least partly, related to 

the blockade of liberation of TNF-alpha from macrophages (Morita et al., 2003). 

Likewise, Sohn et al., 2008 claimed about macelignan, constituent of M. fragrans, the 

protective effect on liver, and it was linked to the MAPK signaling pathway activation, 

especially JNK and c-Jun.  

Serum total protein is a measure of normal functioning of both, the kidney and liver. A 

decrease in serum protein may be due to decrease synthesis in case of liver damage or 
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increase loss in urine in case of renal damage. Hence a normal serum protein level is an 

indicator of normal function of liver and kidney. In this study, there is small raise in 

serum total protein levels were found in all treatment batches that is M. pruriens, C. 

zeylanicum, M. fragrans, and their combination as judged against the control animals, 

however these were in normal physiological limits in control and all treated groups. 

Results of present study about M. pruriens effect on serum total protein was in 

accordance with the study by Chukwadi et al, 2011 which stated that no noteworthy 

disparity in serum albumin level found and a considerable increase in serum total protein 

judged against the control animals after administration of hot water crude extract of M. 

pruriens in adult albino male rats of Wistar strain for a time period of six weeks.  

In current study the effects of herbal drugs on serum glucose level and lipid parameters 

has considerable clinical importance. Hyperglycemia and hyperlipidemia 

(hypercholesterolemia and hyper-triacyglycerolemia) are important factors in a number 

of pathological conditions with great morbidity and mortality. Myocardial infarction, 

stroke, renal failure and retinopathy are important examples of diseases related to 

hyperglycemia and hyperlipidemia. By producing hypoglycemia and hypolipidemic 

effects these drugs may have an important contribution in prevention of diseases with 

excessive morbidity and mortality. 

 Several studies of M.  pruriens demonstrated the effect of significant hypoglycemia 

which is in agreement to present work. Alcohol extract of M. pruriens two hundred 

mg/Kg in alloxan induced diabetic adult albino rats of both sexes prevent hyperglycemia 

after one, two, three, and four months of treatment and also delayed the cataract 

formation as judged against the control animals (Rathi et al, 2002). Accordingly, M. 

pruriens in quantity of one hundred and two hundred mg/Kg in normal and 

streptozotocin-induced diabetic adult male Wistar rats produced hypoglycemia in normal 

rats after six hour administration; hypoglycemia in normal rats after oral glucose 

tolerance test; and noteworthy decline in values of serum glucose after six hours of 

administration and after three weeks of daily treatment in diabetic rats (Bhaskar et al, 

2008) 
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One of the important constituents of M. pruriens is the dietary fiber (8.7 – 10.5%) 

(Vadivel and Janaradhanan, 2000). In diabetic patients M. pruriens decreased plasma 

glucose level. Glucose absorption from intestine is delayed more efficiently in the 

presence of soluble dietary fibers with high viscosity than insoluble fibers. Decrease 

plasma glucose level by the aqueous extract of M. pruriens might be due to an effect 

which is extra-pancreatic (Dabis et al., 1984). Both the organic and inorganic ingredients 

are present in the extract of M. pruriens. Inorganic constituents are chiefly minerals 

elements, which have important participation in augmenting the medicinal effects 

(including decrease plasma glucose activity) of the plant (Kar et al., 1999). A lot of 

essential minerals such as Zn, Na, K, Mg, Ca, Mn, Fe, P, Cu, Cr are reported to be 

present in M.  pruriens (Scheff’e et al., 1953). Mechanism of release of insulin and the 

activity of glucose tolerance factor by Mucuna pruriens as mentioned in human studies 

and different laboratory animals work ups may be linked to these mineral elements 

(Mertz, 1981; Niewoehner et al., 1986; Chen et al., 1995; Schroeder, 1966; Castro, 1998).  

From this study we convincingly report that seeds of M. pruriens have valuable action on 

blood glucose level. Further biochemical and pharmacological and explorations are 

required to recognize the active principle(s) and to explicate the mechanism of 

hypoglycemic action of seeds of M.  pruriens. 

One of the indications of C.  zeylanicum reported in traditional practice of medicine is for 

the management of diabetes mellitus. In present study, C. zeylanicum appreciably 

decreases the blood glucose level. This was in accordance with the several studies. 

Cinnamon decreased serum glucose after forty days treatment with one, three, and six 

gram doses in type two diabetes mellitus patients as judged against the control group 

(Khan et al, 2003). A large meta-analysis showed that Cinnamon reduced fasting blood 

glucose (Nahas and Matthew, 2009). 

In vitro, glucose uptake and glycogen synthesis, and the phosphorylation of the insulin 

receptors are augmented by cinnamon aqueous extracts; also, these cinnamon extracts are 

possibly contribute in activation of the insulin cascade system (Imparl-Radosevich et al., 

1998; Jarvill-Taylor et al., 1998).  Diminished stimulation of synthesis of muscle 
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glycogen and aberrant activity of glycogen synthase and reduced uptake of glucose are 

important manifestations of insulin resistance (Cline et al., 1999). In tallying, in a number 

of type 2 diabetes mellitus cases, there is involvement of aberrant enzymatic activities, 

for example seryl phosphorylation of the insulin receptor substrate by GSK-3 and/or an 

enhanced phosphatase activity (Begum et al., 1991; Nadiv et al., 1994). It is mentioned 

that due to the dephosphorylation of the beta-subunit of insulin receptor, its kinase 

activity is hampered which leads to downregulation of insulin signal (Eldar-Finkelman 

and Krebs, 1997). Correspondingly, serum levels of lipid and glucose are improved due 

to increased insulin sensitivity as a result of enhanced insulin receptor phosphorylation. 

Extracts of cinnamon reported to have multiple actions including glycogen synthase 

stimulation, enhanced uptake of glucose by cells, glycogen synthase kinase-3 inhibition 

(Imparl-Radosevich et al., 1998; Jarvill-Taylor et al., 1998). Insulin receptor kinase 

stimulation and hampered insulin receptor dephosphorylation, that accompanied with 

stimulation of insulin receptor phosphorylation (Jarvill-Taylor et al., 1998). Thus insulin 

sensitivity is enhanced due to all these actions.  

Cinnamaldehyde, an active component of Cinnamomum zeylanicum significantly 

decreased the plasma glucose level in a dose dependent manner when administered for 

forty five days to streptozotocin induced diabetic male Wistar rats in varied doses (five, 

ten, and twenty milligram per kilogram body weight. Cinnamaldehyde when delivered 

orally in quantity of twenty milligram per kilogram body weight for forty five days to 

male Wistar rats also appreciably decreased glycosylated hemoglobin (HbA1c). 

Cinnamaldehye also enhanced the plasma insulin level and has hypoglycemic action. 

(Subash Babu et al, 2007). Cinnamon also has other useful effects related to health due to 

its strong antioxidant activity. In rats fed with a high-fat diet, cinnamon reported to 

exhibit antioxidant activity (Dhuley, 1999)  

In current study, M. fragrans noticeable declined the blood glucose level. This was in 

agreement with the several studies. M. fragrans extract pretreatment to rats in quantity of 

one hundred milligram per kilogram body weight daily for a period of thirty days, 

prevented isoproterenol induced adverse effects related to blood glucose. There is 

insignificant decline in blood glucose in M.  fragrans pretreated group as judged against 
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the control animals (Kareem et al, 2009). This may be due to insulin like activity of M.  

fragrans (Leigh et al, 2000) 

Several natural compounds are isolated from M. fragrans including Macelignan. 

Macelignan is suggested to be an anti-diabetic agent for the management of type two 

diabetes mellitus. Macelignan stimulates PPAR-α and declines in ER stress, which causes 

increased sensitivity to insulin and increases its effects and benefit lipid metabolic 

disorders (Han et al 2008; Jaiswal et al 2009). 

However, Ram et al., 1996 reported that ethanolic extract of M.  fragrans, given in a 

quantity of five hundred mg/Kg for sixty days has produced no significant change in 

blood glucose in albino rabbits, in which hyperlipidemia is induced experimentally as 

judged against the control animals.  

In existing study, decline in blood glucose level in combination group was highly 

significant as judge against the control group. So far no study is reported the effects of 

combination of M.  pruriens, C. zeylanicum and M.  fragrans. 

Our results showed that all three drugs that is M. pruriens, C. zeylanicum and M. fragrans 

produced significant reduction in serum levels of dire lipid that is cholesterol and 

triglycerides and significant increase in beneficial lipid that is HDL. The combination 

group produced highly significant reduction in cholesterol and triglycerides and highly 

significant increase in HDL. 

Likewise, Protein rich macuna products (PRMP) caused noteworthy decline in serum 

levels of LDL cholesterol, and total cholesterol in male growing rats, had age between 

twenty five to thirty days and weight in the range from ninety to one hundred gram as 

judged against the control animals (Ngatchic et al, 2013).  

Accordingly, Cinnamon decreased serum LDL cholesterol, total cholesterol, and 

triacylglycerol after forty days treatment with one, three, and six gram quantities in type 

two diabetes mellitus patients as judged against the control group (Khan et al, 2003). 

Since insulin also has a pivot contribution in lipid metabolism, improved actions of 
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insulin after utilization of cinnamon responsible for improved blood levels of both the 

glucose and lipids.  

Cinnamaldehyde, an active component of C. zeylanicum when administered orally in 

quantity of twenty milligram per kilogram daily for a time period of forty five days to 

streptozotocin induced diabetic male Wistar rats appreciably diminished the serum total 

cholesterol and triacylglycerol thus showed hypolipidemic action. Cinnamaldehyde also 

augmented the plasma HDL cholesterol level (Subash Babu et al, 2007). 

In agreement with our results, several studies mentioned the hypolipidemic effect of M. 

fragrans. Sharma et al, 1995 reported that M. fragrans has produced significant 

hypolipidemic effect in adult male white New Zealand rabbits. Hyperlipidemia is induced 

experimentally and M. fragrans seed extract is given in quantity of five hundred 

milligram per kilogram body weight daily orally for a time period of sixty days. It 

declined serum levels of total cholesterol, VLDL-Cholesterol and LDL-cholesterol. This 

is possibly due to increase in liver LDL-receptor activity (Brown and Goldstein, 1983; 

Cara et al., 1992) and decrease hepatic triacylglycerol synthesis (Wong et al., 1984).  It 

notably reduced cholesterol/phospholipid ratio and serum HDL ratio increased. 

Accumulation of triacylglycerol, phospholipids and cholesterol in aorta, heart and liver 

are also diminished appreciably. It prevents and regress the plaque formation in aorta. It 

also enhanced the fecal excretion of phospholipid and cholesterol (Sharma et al, 1995). 

Likewise Ram et al, 1996 reported that M. fragrans (nutmeg) has produced significant 

hypolipidemic effect in albino rabbits. In this, hyperlipidemia is induced experimentally 

and ethenolic extract of Myristica fragrans is given in quantity of five hundred milligram 

per kilogram body weight orally for a time period of sixty days and judged against the 

control animals. It lessened appreciably serum triacylglycerol, LDL cholesterol, and total 

cholesterol. It also declined considerably the LDL:HDL ratio and total cholesterol:HDL 

ratio. In liver and heart, total cholesterol is notably dwindled as judged against the control 

animals. It also prevented plaque formation in coronaries.  

In another study, M. fragrans extract was administered to rats for pretreatment in quantity 

of one hundred milligram per kilogram body weight daily for a period of thirty days. This 
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prevented isoproterenol induced adverse effects related to plasma lipids and action of 

lipoprotein lipase. There was decline in the levels of triacylglycerol, phospholipids, 

cholesterol and free fatty acids as judged against the isoproterinol-treated group (Kareem 

et al., 2009). This might possibly be owing to active phytochemicals constituents in M. 

fragrans such as saponins, flavonoids, and cardiac glycosides which efficiently 

extinguish the free radicals (Olaleye et al., 2006) and antioxidant eminence of nutmeg 

(Chatterjee et al., 2007) thus plummeting membrane lipid peroxidation, and hence 

dwindled the release of phospholipids and free fatty acids. Decline levels of lipids in M. 

fragrans pretreated rats are due to amplified seepage of phospholipids, and cholesterol 

(Sharma et al., 1995) and augmented action of lipoprotein lipase levels (Ram et al., 

1996). 

Similarly Sharma et al., 2009 revealed that administering the methanol crude extract of 

M. fragrans in amount of five hundred milligram per kilogram body weight and its 

chloroform:methanol isolated fraction (twenty five:seventy five) in amount of one 

hundred fifty milligram per kilogram body weight, alone and along with concurrent 

feeding of cholesterol (hypercholesterolemic) rabbits for a time period of eight weeks, 

appreciably drop off serum cholesterol and serum LDL levels. In addition to that both the 

management protocol demonstrated a discernible lessening in serum triacylglycerol, ratio 

of cholesterol to phospholipid, and atherogenic index. Ratio of HDL was reported to be 

soaring. Along with these effects of decreasing the lipid parameters, there was also 

retardation of the development of aortic plaque observed in both the treatment batches. 

These lipid-related consequences were linked to modifications in the content of 

cholesterol in the liver, aorta, and feces. These results designate that the active 

principle(s) present in the extract/fraction can wield an antiatherosclrotic effect, and is to 

be work out for the possible mechanism of action. 

Present study did not reveal any noteworthy change in cardiac parameters in all treated 

groups as compared to control. The serum LDH, CK, and AST levels were in normal 

physiological limits in control and all treated groups that is M. pruriens, C. zeylanicum, 

M. fragrans, and their combination. These findings were also supported by the 
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microscopy of heart which showed no noticeable change in pericardium, myocardium, 

endocardium, and cardiac chambers. 

Accordingly Ngatchic et al, 2013 discovered that male growing rats, had age between 

twenty five to thirty days and weight in the range from ninety to one hundred gram fed 

raw flour of mucuna bean and protein rich macuna products (PRMP) for a time period of 

twenty eight days showed no significant change in ASAT as judged against the control 

animals.  

In agreement with our results, some studies mentioned the safety of M. fragrans 

regarding the effects on cardiac parameters. In the study of albino rabbits in which 

hyperlipidemia is induced experimentally and ethanol extract of M. fragrans is given in 

amount of five hundred milligram per kilogram body weight orally for a time period of 

sixty days and judged against the control animals, M. fragrans (nutmeg) has produced no 

significant change in AST and heart (Ram et al, 1996). 

Likewise in another study, M. fragrans extract was administered to rats for pretreatment 

in quantity of one hundred milligram per kilogram body weight daily for a period of 

thirty days. The heart tissue of M. fragrans treated animals, demonstrated no alterations 

in heart structure judge against the control group. This designated that M. fragrans not 

generated any injury to the cardiac tissue. Pretreatment with M. fragrans also protect 

heart to a large degree against the isoproterenol-induced damaging effects (Kareem et al., 

2009).  

Features of fertility enhancing ability included pregnancy outcome, serum hormonal 

parameters (testosterone, LH and FSH) and histopathology of testes. Till date we didn’t 

find any study reporting the parameter of pregnancy outcome in treated groups. We 

revealed that increase in pregnancy outcome is highly significant in combination and M. 

fragrans groups, while it is significant in M. pruriens and C. zeylanicum groups as 

matched against the control groups. 

 In current study, significantly enhanced serum levels of hormones testosterone, LH and 

FSH were found in all treated group that is M. pruriens, C. zeylanicum and M. fragrans 
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groups, while in combination group the increase in serum levels of these hormones were 

highly significant as judge against the control group. These results are also supported by 

microscopy of testes which showed on hematoxyline and eosin staining regular 

arrangement of seminiferous tubules and intact basement membrane, more spermatogonia 

(typical fried egg appearance), primary and secondary spermatocytes and spermatids 

seen, and more number of spermatozoa are also visible in lumen of seminiferous tubules 

in all treated mice. 

Accordingly several studies mentioned the fertility enhancing effect of M. pruriens.  In 

rats, bark extract of M. pruriens caused increase in the number of spermatozoa (Suksena 

and Dixit, 1987).  Similarly, in adult male normal rats Mucuna pruriens showed sustained 

androgenic and sexual activities (Suresh et al, 2009; Suresh et al, 2010). Likewise M. 

pruriens seed ethanol extract in the form of oral suspension at the quantity of one 

hundred and fifty, two hundred, and two hundred and fifty milligram per kilogram body 

weight was given to adult albino male rats of Wistar strain, showed gradual increases in 

testosterone levels in all treated groups with increase in motility and number of 

spermatozoa. Dosage of two hundred milligram of  M. pruriens significantly enhance the 

sexual function  activity including pre-coital sexual behavior, mating behavior, the libido 

and potency, indicating the aphrodisiac nature of M. pruriens. This requires a well 

synchronization of neuronal, endocrine, and vascular systems, including changes at 

cellular levels or in neurotransmitter levels (Suresh et al, 2009).  

Increased sperm motility and count due to enhanced spermatogenic effect may be related 

to action at hormonal level. Enhancement of total sexual behavior could be due to 

increased levels of testosterone by M. pruriens (McGinnis et al, 1989). Increased level of 

L-Dopa in M. pruriens may be related to the aphrodisiac effect through dopaminergic 

pathway (Nagashayana et al, 2000, Elaine et al, 2004). L-DOPA of M. pruriens enhances 

the dopaminergic system which affects positively the Hypothalmic-Pituatory-Testicular 

axis, causing improved spermatogenesis (Herberg and Rose, 1990; Suresh et al, 2010, 

Sriraman et al, 2003) 
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In another research carried out on infertile men, seeds powder of M. pruriens utilized in 

the quantity of five gram with milk every day through oral route for a time period of three 

months. Treatment showed increase concentration of sperm and motility in all the 

patients with infertility as judged against the control. In addition to that, there was decline 

in lipid peroxides associated with recovery of levels of lipids, antioxidants vitamins A, C, 

and E, and corrected fructose in the seminal plasma of all the patients with infertility as 

judged against the control (Ahmad et al, 2008). M. pruriens restores and invigorates the 

weakness, loss of sexual power by acting as an aphrodisiac. Some central mechanism 

may be involved in this effect. It may also be related to the neuro-stimulatory and 

antioxidant effects. Anti-oxidant effect may be related to the many bioactive constituents 

of M. pruriens, including flavonoids, alkylamines, coumarines, and alkaloids. Strong 

anti-oxidant activity of methanol extract of M. pruriens seeds reported because it has 

hydrogen peroxide decomposing and reducing power, has nitric oxide and superoxide 

anion scavenging effect, and it inhibits 1,1-diphenyl-2-picrylhydrazyl and hydroxyl 

radical. A free radical mediated phenomenon, the lipid peroxidation, is involved in 

infertile men and M. pruriens also decreases the elevated levels of lipid peroxide in 

seminal plasma of infertile men. M. pruriens also contains zinc, magnesium, iron, and 

copper, which have an important role in spermatogenesis and infertility (Ahmad et al, 

2008). 

Male infertility has different dimensions; one of those is involving the free radical 

mediated pathogenesis (Rajeshwar et al 2005). Loss or weakness of sexual power can be 

restored by the aphrodisiac and invigorating effects of herbal drugs like M. pruriens 

(Shukla et al, 2010). M. pruriens has antioxidant effects (Shukla et al, 2010). It was 

reported that in Wistar albino healthy male rats, received two hundred milligram per 

kilogram body weight orally M. pruriens extract for a time period of sixty days, protected 

the rats from the detrimental changes due to advanced age, including the decreased sperm 

motility, increased morphological defects, increased cytoplasmic droplets, decreased 

activity of enzymatic and non- enzymatic anti-oxidants, increased reactive oxygen 

species (ROS) production, loss of chromosomal integrity,  increased DNA damage in the 

sperm and apoptosis, increased permeability of mitochondrial membrane disrupting  the 

respiratory chain and production of ATP and diminished the phosphorylation of 
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axonemal proteins (Suresh et al, 2010). In male animals and humans, infertility and 

reproductive dysfunction in advance age may be directly or indirectly be attributed to the 

oxidative stress (Levy et al, 1999, Feldman et al, 2000)  and this can be countered by the 

increased anti-oxidant systems due to M. pruriens (Rajeshwar et al, 2005, Ahmad et al, 

2008, Shukla et al, 2010) 

Male infertility due to advance age is well documented among the numerous diseases 

involved the free radical mediation (Vaidya et al., 1978). M. pruriens institute its clinical 

application in these diseases due to its effect on lipid peroxidation which depends on the 

dose of drug as well as the duration of therapy. M. pruriens protective response on these 

in vivo models suggests two possibilities; either to be acting on the nervous system or 

else removes the free radicals which are produced by the interaction of iron and 

catecholamine (Chukwudi et al, 2011).  

Sperm production and synthesis of steroid hormones are affected by hormones of adrenal 

glands and the autonomic nervous system. LHRH, gonadotropins (FSH and LH) and 

testosterone serum levels may be affected by any abnormality related to the adrenal 

hormones secretions and autonomic nervous system. Fertility, sperm motility and number 

of sperms are known to be affected by the activity of dopaminergic neurons in the brain. 

Thus L-Dopa content of M. pruriens may be responsible for the fertility enhancing effect. 

Increase dopamine level in brain increase the plasma testosterone level in addition to the 

sexual behavior activation, increase sexual performance and enhanced sexual drive. 

Structure and function of sperms are also affected by peroxidation of polyunsaturated 

fatty acids of cell membrane of sperm due to high levels of lipid peroxide. Increase 

antioxidant activity of M. pruriens is related to the flavonoids, alkaloids, alkylamines, 

coumarins and many other bioactive constituents. GnRH secretion is kindled by 

stimulation of forebrain & hypothalamus by the L-DOPA and its metabolite dopamine 

present in M. pruriens (Vermes et al, 1979). This causing up regulation of anterior 

pituitary gland to augment the secretion of LH and FSH and this leads to excitation of 

interstitial cells of Leydig in the interstices between seminiferous tubules of testes and 

this causes amplified  synthesis and secretion of testosterone. Anterior pituitary gland and 
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hypothalamus worked together to control the formation and production of sperms. M. 

pruriens also has a role in transport of sperms, contraction of seminal vesicles, and 

facilitate male genital system to function properly (Shukla et al, 2010). 

One of the traditional roles of C. zeylanicum is in the treatment of impotence (Barceloux, 

2009a) and as an aphrodisiac (Shah et al, 1998). C. zeylanicum is a vital constituent of 

multiple herbal drugs available as semenogogues and aphrodisiac. Increased serum 

hormone level is a possible reason for increased weight of the seminal vesicles, caudae 

epididiymidies and testes in male mice treated with C. zeylanicum in quantity of one 

hundred milligram per kilogram per day for ninety days orally as judged against the 

control group. Also there was noteworthy augmented effect in sperm motility and in 

number of sperms in the treated animals in contrast to the control group (Shah et al, 

1998), showed compatibility with results of our study .  

Likewise, C. zeylanicum in quantities of two hundred and four hundred milligram per 

kilogram body weight can appreciably increase the level of FSH and LH. It increases the 

serum testosterone level in dosage of fifty and one hundred milligrams per kilogram body 

weight. In doses of two hundred and four hundred milligram per kilogram body weight, it 

also augmented the numeral figure of primary spermatocytes and sperms. Hormonal 

changes in pituitary-gonadal axis and reproductive system of male mice showed the 

positive effects after treatment with C. zeylanicum for twenty days as compared with 

control group (Modaresi et al 2009).  

Decreases sexual desire and sexual weakness are reported to be managed since a long 

time in the traditional Unani system of medicine with the natural herbal drugs including 

M. pruriens, C. zeylanicum, and M. fragrans. We found few studies mentioning the 

fertility enhancing effect of M. fragrans in accordance with our results. Fifty percent 

ethanol extract of M. fragrans is administered to the normal adult male Swiss mice, in 

amount of five hundred milligram per kilogram body weight. M. fragrans increases the 

mounting behavior and mating performance significantly. Increased serum testosterone 

levels produce enhancement of sexual behavior. Sexual behavior is also affected by drugs 

that affect the neurotransmitter levels or their actions at the cellular level. In ethno 
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medical literature, M. fragrans is witnessed to have nervous stimulant property which 

may be contributed to its sexual invigorator effect. M. fragrans is also mentioned to cause 

increased flow of blood in the body which may contribute to the enhanced sexual 

behavior (Tajuddin et al, 2003). 

In another research, fifty percent ethanolic extract of M. fragrans was used in quantities 

of one hundred, two hundred fifty, and five hundred milligram per kilogram body weight, 

orally to three months old male albino Wistar strain rats daily for seven days. In male 

rats, there was momentous escalation of sexual activity after oral administration of the 

extract of M. fragrans at the dose of five hundred milligram per kilogram body weight. It 

appreciably amplified the intromission latency, intromission frequency, mounting 

frequency, and caused noteworthy diminution in the post ejaculatory interval and 

mounting latency. It also considerably improved mounting frequency with penile 

anaesthetization as well as quick flips, erections, long flips and the aggregate of penile 

reflexes with penile stimulation. The consequential noteworthy and unremitting boost in 

the sexual activity of normal male rats without any noticeable undesirable events 

designated that the fifty percent ethanol extract of M. fragrans have aphrodisiac bustle, 

mounting both the potency and libido, which might be accredited to its nervous 

stimulating effect. Phytochemical research showed the presence of alkaloids, phenols, 

sterols, and amino acids in the extract. Hence, the sexual function perk up effect of the M. 

fragrans might be related to the presence of such compounds (Tajuddin et al, 2005). 

Antioxidant effects of M. fragrans  assessed and judged against with those of the 

common food antioxidants  such as butylated hydroxytoluene (BHT) (E-321), butylated 

hydroxyanisole (BHA) (E-320),  and propyl gallate (E-310) (Murcia et al, 2004). In the 

deoxyribose assay, strongest protection is witnessed with M. fragrans. The stability of 

fats (margarine and butter) and oils (sunflower, olive, and corn) against oxidation 

(110°C) is enhanced by M. fragrans. The antioxidant power of M. fragrans was found to 

be greater than BHT in TEAC assay. The phenylpropanoid compound extracts derived 

from M. fragrans possessed antioxidant activity (Murcia et al., 2004). In the mammalian 

cells the lignans present in the aqueous extract of fresh nutmeg mace have 

immunomodulatory, radioprotective, and antioxidant effects (Checker et al., 2008).  
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Monoterpenoid rich extracts such as terpinene-4-ol, alpha-terpineol and 4-allyl-2,6-

dimethoxyphenol in nutmeg seed reported to have high antioxidant effect (Maeda et al., 

2008). The aril part of M. fragrans have meaningful antioxidant action due to its 

capability to hamper lipid peroxidation and superoxide radical scavenging activity in rat 

(Yadav and Bhatnagar, 2007). In mice, biochemical alterations due to radiation, as 

marked by decline in acid phosphatase activity and lipid peroxidation level, and 

concurrent raise in hepatic glutathione and alkaline phosphatase activity, are efficiently 

shielded by the pretreatment with M. fragrans (Sharma and Kumar, 2007). 
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7. CONCLUSION: 

This study was designed to appraise the acute and sub chronic gross and systemic 

toxicities of herbal drugs, M. pruriens, C. zeylanicum, M. fragrans alone and their 

combination. These traditional drugs are employed in many formulations of herbal drugs 

on hand commercially throughout the globe to treat male sexual disorders including 

sterility/infertility. No noteworthy disparity was found in the majority of the parameters 

related to the adverse effects of all treated drug groups as weighed against the control 

group of animals. All the drugs were shown to be safe and sound individually and in 

combination in particular doses that employed in this study work in the rabbits and mice.  

There is no significant difference found in most of the hematological parameters, 

biochemical parameters, like urea, creatinine, liver function tests, serum total protein and 

cardiac parameters, of the treated groups as compared to control. However, these drugs 

showed noteworthy hypoglycemic and hypolipidemic effects alone and in combination as 

compared to the control animals. These drugs also showed fertility enhancing effects in 

male mice as substantiated by the hormonal parameters and microscopy of the testes 

alone and in combination as compared to the control animals. Hence these drugs seem to 

be safe alone as well as in combination.  

The present study thus provides a scientific rationale for the traditional use of these 

herbal drugs in the management of male sexual disorders. These botanicals deserve 

further detailed study for improving sexual activities with the search for possible 

mechanism of action and for finding active constituents responsible for this. The reported 

effects could be due to the crude drug as a whole or any of the constituents reported in 

phytochemistry; this issue needs to be addressed by detailed investigation. These natural 

drugs may be safe and effective for the treatment of male infertility. However, further 

pre-clinical studies and studies on human volunteers and patients are needed to establish 

the safety and effectiveness of these herbal drugs in varied formulations of herbal 

medicines. 
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