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ASSESSMENT ON THE ROLE OF PLANTS  IN THE TREATMENT OF DISEASES CAUSED BY MICRO-ORGANISMS BASED IN THE NATURAL PRODUCTS 

CHAPTER ONE

INTRODUCTION

BACKGROUNG OF STUDY

Infectious diseases are a significant cause of morbidity and mortality worldwide, accounting for approximately 50% of all deaths in tropical countries and as much as 20% of deaths in the Americas. Despite the significant progress made in microbiology and the control of microorganisms, sporadic incidents of epidemics due to drug resistant microorganisms and hitherto unknown disease-causing microbes pose an enormous threat to public health. These negative health trends call for a global initiative for the development of new strategies for the prevention and treatment of infectious disease (Ueno, Horic and Nishi 2018). For over 100 years chemical compounds isolated from medicinal plants have served as the models for many clinically proven drugs, and are now being re-assessed as antimicrobial agents. The reasons for this renaissance include a reduction in the new antibacterial drugs in the pharmaceutical pipeline, an increase in antimicrobial resistance, and the need of treatments for new emerging pathogens. Literally thousands of plant species have been tested against hundreds of bacterial strains in vitro and many medicinal plants are active against a wide range of gram positive and gram negative bacteria (Verschoyle, Steward, and Gescher 2017). However, very few of these medicinal plant extracts have been tested in animal or human studies to determine safety and efficacy.
1.1.1 Phyllantus

This is a genus of the family Euphorbiaceae. It was first identified in Central and Southern India in 18th century. It is called carry me seed, stone-breaker, wind breaker, gulf leaf flower or gala of wind, (Bharatiya 1992). 

There are over 300 genera with over 5,000 species in the Euphorbiaceae world wide. The Phyllantus is one of the genus that falls under this enormous family. Phyllantus has about 750-800 species, found in tropical and subtropical regions. Green medicine is safe and more dependable than the costly synthetic drugs, many of which have adverse side effects (Joseph and Raj, 2010). The use of medicinal plants by man for the treatment of diseases has been in practice for a very long time. Screening of compounds obtained from plants for their pharmacological activity has resulted in the isolation of innumerable therapeutic agents.


Over 50% of all modern chemical drugs are of natural plant product origin and is essential in drug development programs of the pharmaceutical industry (Burton et. al 1983).

1.1.2
Phyllantus amarus (P. amarus)


P. amarus is an erect annual herb of not more than one and half feet tall and has small leaves and yellow flowers. It is a broad medicinal plant that has received world-wide recognition (Srividiya and Perival, 1995).


In herbal medicine, 
P. amarus has reportedly been used to treat jaundice, diabetes, otitis, diarrhea, swelling, skin ulcer, gastrointestinal disturbances and blocks DNA polymerase in the case of hepatitis B virus during reproduction, (Oluwafemi, and Debiri, 2008).


In Nigeria, it is called “Oyomokeisoamankedem” in Efik, “Iyin Olobe” in Yoruba and “Ebebenizo” in Bini (Etta, 2008). In traditional medicine, it is used for its hepatoprotective, anti-diabetic, antihypertensive, analgesic, anti-inflammatory and anti- microbial properties (Adeneye et al; 2006). The plant is also used in the treatment  of stomach disorders, skin diseases and cold (Kokwaro, 1976; Iwu, 1993). It has anti-diarrhoea effect (Odetola  and Akojenu, 2000). Its anti-viral activity against hepatitis B virus has been established (Thyagarajan et al; 1988, Wang et al; 1995), anti- carcinogenic (Joy and Kuttan, 1998), anti mutagenic activities (Joy and Kuttan, 1998), antiplasmodial (Soh et al. 2009). 


Plants contain numerous constituents, some tend to possess some level of toxicity. Cases of this toxicity in plants have been reported (Santox et al; 1995, Shaw et al; 1997, Kaplowitz, 1997).
P. amarus has been classified among plants with a low potential for toxicity, with an LD50 averaging 2000mg/kg 1day (Krithika and Verma, 2009).

1.1.3
Phyllantus niruri (P. niruri)


P. niruri is commonly called stone breaker, also known as “Chanca piedra”. It belongs to the family Euphorbiaceae. P. niruri is similar to P. amarus. It is a wide spread tropical plant commonly found in coastal areas that grows 40-70cm tall (Chukwuma, 2012).


In Nigeria, it is called enyikwonwa and ngwu in Ibo, Oyokeso amanke edem in Efik, geeron- tsemtsaayee in Hausa, ehin olobe and yin-olobe in Yoruba (Chukwuma, 2012).


Although P. niruri is considered a problematic weed to formers it is a valuable medicinal plant. (Oudhia and Tripathi, 2002), and holds a reputed position  in both Ayurvedic and Unani system of medicine. Recently, it has attracted the attention of researchers, because of its hepatoprotective (ability to prevent damage to the liver) properties. No effective specific therapy is available for viral Hepatitis but P. niruri has shown clinical efficiency in viral Heptatis B (Paranjape, 2001).


P. niruri is an annual plant, its stem is angular with numerous distichous, ellipticoblong leaves. Flowers are yellow and very numerous; monoecious with 1-3 staminate flowers and solitary pistillate flower borne axillary. Fruits capsule, very small, globose, smooth, seeds 3-gonous, longitudinally ribbed on the back. Seed to seed cycle occurs in two or four weeks (Caius 1986), (Agharkar 1991). Its root, leaves, fruits, milky juice and whole plants are used as medicine. According to Ayurvedic system of medicine it is considered acrid, cooling, aleixipharmic and useful in thirst, bronchitis, leprosy, anemia, urinary disharge, anuria, boiliousness, asthma, for hiccups, and as a diuretic. According to Unani system of medicine, it is stomachic and good for sores and useful in Chromic dysentery. Fruits useful for tubercular ulcers, wounds, sores, scabies and ring worm (Agharkar 1991, Krishanamurty 1993). The fresh root is believed to be an excellent remedy for jaundice.


In many parts of India, it is commonly used for the treatment of snake bite. The  active compounds phyllanthin  and hypophyllanthim, nirtetralin and phyltetralin have been isolated from leaves, (Rastogi and Mehrotra, 1991). The plant is used as a fish poison. In many parts of India especially in deserts, the roots mixed with Commiphora mukul are given to camels to cure indigestion. The decoction of leaves and stem are used for dying cotton black, (Singh et al; 1996).


P. niruri is one of the medicinal plants used to treat malaria in India and Nigeria. P. niruri has been used traditionally to treat various illnesses including renal stones, gastrointestinal disturbance, cough, hepatitis, gonoorhea, fever and malaria. It has also been reported to posses hypoglycemic activity (Hukuri, et al; 1988), angiotension converting enzyme inhibition (Ueno, et al; 1988), lipid lowering activity (Khanna, et al; 2002), anti HIV activity (Qian cutron, et al; 1996) and anti cancer activity (Giridharan, et al; 2002).

1.2
Statement of the Problem

The use of plants to cure several kinds of human diseases has a long history. Various parts of plants such as leaf, stem, bark, root, etc. are being used to prevent, allay symptoms or revert abnormalities back to normal. Since the practice of “herbal remedies” does not adhere strictly to facts accrued using scientific approaches, orthodox medicine sees “herbal medicines” as an alternative medicine. However, most of the pharmaceutical products currently dispensed by physicians have a long history of use as herbal remedies, including opium, aspirin, digitalis and quinine. Modern medicine today utilizes active compounds isolated from higher plants, and about 80% of these active ingredients indicate a positive correlation between their modern therapeutic use and the traditional uses. Hence, this study is designed to show which of the above plants are more effective in treating diseases caused by microorganisms based on the natural products they contain.

1.3
Aim and objectives


This study is aimed at showing which of the plants above is more effective in the treatment of diseases caused by micro-organisms based in the natural products present in them. 

The specific objectives include; 

a.
Determination of antibacterial effect of P. amarus and P. niruri.

b.
Determination of anti fungal effect of P. amarus and P. niruri.

1.4
Research Questions

Is Phyllantus niruri effective in treating diseases caused by E.coli?

Is Phyllantus niruri leaf extract effective in treating diseases caused by klebsiella pneumoniae?

Is Phyllantus niruri leaf extract effective against the streptococas species than that of Phyllantus amarus?

Is Phyllantus niruri effective in fighting bacterium than Phyllantus amarus?

1.5
Scope Of The Study

This study is undertaken to examine the role of plants  in the treatment of diseases caused by micro-organisms based in the natural products. The study is limited to diseases caused by E.coli and klebsiella pneumoniae.

1.6
Significance Of The Study

Plant is an important source of medicine and plays a key role in world health. Medicinal herbs or plants have been known to be an important potential source of therapeutics or curative aids. The use of medicinal plants has attained a commanding role in health system all over the world. This involves the use of medicinal plants not only for the treatment of diseases but also as potential material for maintaining good health and conditions, hence the need for this study.

CHAPTER TWO

LITERATURE REVIEW

2.1
Phytochemical composition of crude extract of Phyllantus amarus (P. amarus).

The crude extract of P. amarus was found to contain flavonoids, saponins, phenols, alkaloids, tannins, reducing sugars and cardiac glycosides. (Phyllanthin, hypophyllanthin, securinine, and norsecurinine have been isolated from P. amarus (Kabiru et al. 2013).

2.2 Phytochemical compositions of Phyllantus niruri


P. niruri has yielded various phytochemicals which include flavonoids, alkaloids, terpenoids, lignans, polyphenols, tannins, coumarins and saponins (Bagalkotare et al; 2006) phyllantin, hypophyllanthin, Lignans niranthin, nirtetralin and phyltetralin (Restogi and Mehrota, 1991). The presence of this phytochemicals points to its usefulness in the fight against malaria.

2.3
Malaria and the role of Phyllantus amarus and Phyllantus niruri in the fight against malaria.

Malaria affects millions of people all over the world, but a reliable estimate of those infected and at risk from the disease has been difficult to come by.  In many parts of Africa, children suffer more than one clinical bout of malaria each year resulting in death or life-long health problems from delayed treatment. Most often public health officials and aid agencies do not know which regions are most affected (Avasthi, 2005).


Despite decades of research, malaria infection remains a major global health problem with high mortality and mobility than any other infectious  disease (WHO, 2011). Efforts to disrupt the life cycle of the parasite by controlling the vector have had only limited success while the usefulness of anti-malaria drugs is hampered by their lack of availability to those most in need and to the rapid evaluation of drug resistant parasites. An effective vaccine remains the most promising approach to controlling the disease (Good, 2009) but is still not available.


According to latest estimates from the World Health Organization (WHO), in 2009 there were 225 million cases of malaria and an estimated 781,000 deaths worldwide-most deaths occurring among children living in the WHO African Region (mainly sub-Saharan Africa) (WHO, 2011).


In Nigeria, malaria is endemic throughout the Country. World Health Organization (WHO) estimated malaria mortality rate for children under five in Nigeria at 729 per 100,000. The Ministry of Health reported in  April 2004 that malaria is responsible for one out of ten deaths in  pregnant women and has caused the Federal Government of Nigeria over one billion naira annually in treating malaria. (Odugbemi et al; 2007). Hence, the need for further research to handle this menace.

The role of P. amarus in the fight against malaria:

P. amarus plant is used severally in some Northern and Eastern Nigerian communities for the treatment of fever (Dapper et al; 2007). This is an added advantage to its use against malaria since malaria comes with fever (Morah, 2009). The anti- plasmodial activities of several medicinal plants have been attributed to the presence of some of the phytochemicals like saponins and alkaloids (kabiru et al; 2012) identified in the crude extract of this plant. The phytochemical diversity of a plant species is indicative of its high medicinal and therapeutic potentials. This is because these compounds form the basis of the pharmacologic effects of such plants (Haidet, 2003). The crude extract of P. amarus was found to contain some of these phyto- chemicals, the presence of one or more of which may confer on the extract its antiplasmodial activity.

2.4
Flavonoids

Flavonoids are group of plant polyphenolic secondary metabolites showing a common three ring chemical structure (C6-C3-C6). (Debeaujon, et al. 2001).

There are various classes of flaronoids in plants.

Quercetin, astragalin, isoquercitrin have ebeen found in Phyllantus niruri (Nara et al, 1977) IUPAC name of quercetin is 2-(3,4-dihydroxyphenol)-3,5,7-trihydroxy-4H-chromen-4-one. Its other names include: sophoretin, meletin, quercetine, xanthaurine, quercetol, quercitin and flavin meletin.


Quercetin, C15H10O7 is a yellow crystalline powder with molar mass of 302.236g, density of 1.799g/cm3 and melts at 316oC. It is insoluble in water but soluble in aqueous alkali.

Uses of quercetin

1.
Hyperoside (which is the 3-0-galactoside of quercetin) is a strong inhibitor of HBsAg and HBeAg secretion in 2.2.15 cells (Wu et al. 2007).

2.
Quercetion is an effective bronchodilator and helps reduce the release of histamine and other allergic or inflammatory chemicals in the body (Park et al, 2009).

3.
Laboratory studies have investigated quercetin’s potential for use in anti-cancer applications. And found it effective against  cancer (verschoyle et al; 2007).
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2.5
Alkaloids


Alkaloids are chemical compounds of plant origin composed of carbon, hydrogen, nitrogen and (usually) oxygen. The alkaloids are organic bases similar to the  alkalies (inorganic bases), the name means alkali-like.


Different alkaloids have been isolated from plants. The alkaloids isobubbialine and epibubbialine (securinega-type alkaloids) have been isolated from the leaves of Phyllantus amarus, other alkaloids that have been isolated from Phyllantus amarus include: securinine, norsecurinine and phyllanthine. their structures have been elucidated by means of mass spectrometry, UV, IR and NMR spectroscopy (Haughton et al; 1996).
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2.6
Lignans


Lignans are group of chemical compounds found in plants. Plant lignans are polyphenolic substances derived from phenylalamine through dimerization of substituted cinnamic alcohols, known as monolignols to a dibenzylbutane skeleton. Four lignans: Phyllanthin, hypophyllanthin, phyltetralin and niranthin have been isolated from Phyllantus niruri (Murugaiyah  and Chan, 2007).


Phyllanthin and hypophyllanthin present in P. amarus have been shown to inactivate hepatitis B, both in vitro and in vivo, and these two lignans were also reported to be active principles accountable for the hepatoprotective property of many Phyllantus species (Krithika et al, 2009).


The extract and purified lignans such as phyltetralin, nirtetralin and niranthin from P. amarus exhibited important in vivo and in vitro anti inflammatory  actions (Kassuya et al; 2005).
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2.7
Anti-microbial activity of Phyllantus amarus


Minimum inhibitory concentration performed by broth dilution method and the zone of inhibition studied by agar disc diffusion method at concentrations of 10 and 20mg/ml in dimethyl sulfoxide (DMSO) revealed the antimicrobial activity of Phyllantus amarus extract. Aqueous extract of leaves and roots of Phyllantus amarus exhibited significant antimicrobial activity against eight test bacteria; Straphylococcus aureus, Bacillus subtilis,taphylococcus  ablus, Streptococcus faecalis, Escharichia coli, Pseudomonas aeruginosa, Klebsiella pneumoniae and Proteus vulgaris (Dhandapani et.al, 2007).

2.8
Anti-microbial activity of phyllantus niruri


Ethanolic and aqueous extract of phyllantus niruri showed  free radical scavenging activities elevated level of ferric reducing antioxidant power with excellent antibacterial activity against Staphylococcus aureus, Streptococcus agalactiae and the best immune activation  potential of human peripheral blood mononuclear cell (Amin et.al; 2012). 

CHAPTER THREE

MATERIALS AND METHODS

3.1
Collection and drying of plant materials:

Fresh leaves of Phyllantus amarus and Phyllantus niruri  were collected in October, 2014, at the University of Calabar staff village, Calabar, Nigeria.


The plants were identified and authenticated at the Botany Department of University of Calabar, Calabar, by pastor Frank Apejoye. The harvested fresh leaves were washed and dried in an oven at a temperature of 400C for 48hrs in the laboratory of Chemistry Department, University of Calabar.

3.2
Extraction procedure 


The dried leaves were blended to fine powder using a manual blended (F No 4 Quaker City, Mill Philadelphia  PA.U.S.A F8). Batch extraction was carried out on the material. In the batch extraction, the powdered materials (200g Phyllantus amarus   and 200g, Phyllantus niruri) were separately macerated in 250ml of ethanol for 24 hours. The extracts were sieved and the mixture was filtered using Whatman No 1 filter paper.

3.3
Antimicrobial assay


In this study extracts of Phyllantus amarus  and Phyllantus niruri, were evaluated for antimicrobial activities against the following micro organisms (bacteria and fungi); the bacteria are: Escherichia coli, Staphylococcus aureus, Salmonella typhi, Klebsiella pneumonia, Streptococcus species,  Pseudomonas aeroginosa, Bacillus species. The fungi are Candida ablican Penicillium species and Aspergillus niger.

3.4
Collection of micro organisms


Pathogenic micro organisms were gotten from University of Calabar Teaching Hospital (UCTH) microbiology laboratory. The organisms were sub-cultured into a broth culture medium and incubated for 24hrs.

3.5
Agar disk diffusion method


Mueller Hinton Agar was used for testing antimicrobial susceptibilities using the disk diffusion method. It was prepared thus: 38.0gm of medium was combined with one litre of deionized water, it was stirred to mix thoroughly. After mixing, it was boiled but not overheated, after which it was autoclaved at 1210C for 15 minutes. The prepared agar was poured in Petri dishes followed by the streaking of the micro organisms on the dishes. 

3.6
Application of the extracts on the organisms in the Petri dishes

Sterilized Whatman NO 1 filter paper was  soaked in the extracts and placed in each of the organisms in a petri dish and incubated at 37oC for 24hrs. after which the zone of inhibition  was recorded.   

CHAPTER FOUR

RESULT AND DISCUSSIONS

4.1
Antibacterial activity 


Table 4.1 shows the in vitro antibacterial activities ethanolic extracts of Phyllantus amarus and Phyllantus niruri leaves.


Ethanolic extracts of Phyllantus amarus leaf showed inhibitory activity against. Escherichia. coli Klebsiella pneumonia, streptococas species, staphylococcus aureus. The following bacteria: Salmonella typhi, Bacillus species and Pseudomonas aeroginosa were resistant to it.

4.2
Antifungal activity

In vitro antifungal activities of ethanolic extracts of Phyllantus amarus and Phyllantus niruri leaves were carried out.

Ethanolic extracts of Phyllantus amarus leaf showed inhibitory activity against the following fungi; Candida ablican, Penicillium species and Aspergillus niger.

All  the fungi used for the work showed no resistance to the ethanolic extract of the leaves of the two Phyllantus species.

4.3
Table of result

Table 4.1 Antibacterial and antifungal activity of Phyllantus amarus and Phyllantus niruri on selected micro- organism

	S/N
	Micro organisms
	Zone of inhibition 

	
	
	Diameter 

(mm)

	
	
	P. amarus 
	P.niruri

	1
	Escherichia coli
	20
	30

	2
	Klebsiella pneumonia
	15
	31

	3
	Streptococus species
	22
	26

	4
	Bacillus species, 
	Resistance
	20

	5
	Salmonella typhi
	Resistance
	20

	6
	Staphylococcus  aureus
	20 
	28

	7
	Pseudomonas aeroginosa
	Resistance
	25

	8
	Candida  ablican, 
	22
	33

	9
	Aspergillus  niger
	21
	20

	10
	Penicillium  species
	20
	25


4.4
Antimicrobial activity of Phyllantus amarus and Phyllantus niruri against E. coli

The zone of inhibition of ethanolic extract of Phyllantus amarus  leaf on E. coli is 20mm while that of Phyllantus niruri leaf extract is 30mm which shows that Phyllantus niruri inhibits the growth of E.coli more than Phyllantus amarus. Hence, P. niruri is more effective in treating diseases caused by E.coli.
4.5
Antimicrobial activity of ethanolic leaves extracts of Phyllantus amarus and Phyllantus niruri against Klebsiella pneumoniae

Ethanolic extracts of Phyllantus amarus and Phyllantus niruri leaves against klebsiella pneumonia showed zone of inhibition of 15mm and 31mm respectively. This indicates that the Phyllantus niruri leaf extract is more effective in treating diseases caused by klebsiella pneumoniae.

4.6
Antimicrobial activity of ethanolic extracts of Phyllantus amarus and Phyllantus niruri leaves against streptococas species
This shows zone of inhibition of 22mm for Phyllantus amarus and 26mm for Phyllantus niruri. Hence, Phyllantus niruri leaf extract is more effective against the streptococas species than that of Phyllantus amarus.

4.7
 Antimicrobial activity of ethanolic extracts of Phyllantus amarus and Phyllantus niruri leaves against straphylococcas aureus

Ethanolic extracts of Phyllantus amarus and Phyllantus niruri leaves against Straphylococcas aurenus showed zone of inhibition of 20mm for Phyllantus amarus and 28mm for Phyllantus niruri indicating that Phyllantus niruri is more effective in fighting this bacterium than Phyllantus amarus. 

4.8
 Antimicrobial activity of ethanolic extracts of Phyllantus amarus and Phyllantus niruri leaves against Bacillus species, Salmonella typhi and Pseudomonas aeroginosa 

The result of ethanolic extract of Phyllantus amarus leaf showed resistance to the Bacillus species, salmonella typhi and Pseudomonas aeroginosa while that of Phyllantus niruri shows zone of inhibition of 20mm for Bacillus species, 20mm for Salmonella typhi and 25mm for Pseudomonas aeroginosa. Phyllantus amarus therefore has no antibacterial activity against these three bacteria species.

4.9
 Antimicrobial activity of ethanolic extracts of Phyllantus amarus and Phyllantus niruri against the fungi: Candida ablican, Aspergillus niger and Penicillium species
      The results of ethanolic extracts of Phyllantus amarus and Phyllantus niruri leaves on the fungi mentioned above showed zone of inhibition for Phyllantus amarus extract of 22mm for Candida ablican, 21mm for Aspergillus niger and 20mm for Penicillium species while that of Phyllantus niruri extract showed zone of inhibition of 33mm for Candida ablican, 20mm for Aspergillus niger and 25mm for the Penicillium species. Hence, Phyllantus niruri is more effective in the control of infection caused by the fungi except in the case of Aspergillus niger were Phyllantus amarus is more effective.

CHAPTER FIVE
CONCLUSION AND RECOMMENDATION

5.1
Conclusion

The results or antimicrobial (antibacterial and antifungal) study of Phyllantus amarus and Phyllantus niruri extracts indicate that the ethanolic leaf extract of Phyllantus niruri was more active than that of Phyllantus amarus.


The ethanolic leaf extract of Phyllantus niruri showed good inhibitory properties on the bacteria: E. coli, klebsiella pneumonia, Streptococas species, Bacillus species, Salmonella typhi, Staphylococcus aureus, Pseudomonas aeroginosa. For fungi, the ethanolic leaf extract of Phyllantus niruri was more active against Candida ablican and Penicilium species.


Ethenolic leaf extract of Phyllantus amarus was effective against the bacteria E. coli, Klebsiella pneumonia, Streptococas species and, Staphylococcus aureus (but less effective compare to Phyllantus niruri), Bacillus species, Salmonella typhi, and Pseudomonas aeroginosa were resistant to the extract. For fungi, ethanolic leaf extract of Phyllantus amarus was effective against Candida ablican, penicilium species and Aspergillus niger. compare to Phyllantus niruri, ethanolic leaf extract of Phyllantus amarus was more effective against Aspergillus niger.

5.2
Recommendation


It is my recommendation that Phyllantus amarus and Phyllantus niruri are important plants from medicinal point of view and can be potent candidates for further in vivo bioassays which could lead to the development of new drugs.
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