Chapter I
Introduction
In Bangladesh, medicinal plants are abundantly available at relatively low cost. Therefore, every virtue in exploiting such local resources of drugs for human and animal usage. Recent experiments have shown that the plant drugs prove relatively nontoxic, safe and even free from serious side effects (Momin, 1987). On the other hand few plants have a toxic effects and also life threatening property. That’s why phytochemical screening and analysis is important for identifying active compound of plants as well as secondary active compound. The phytochemical screening is mainly applied to the quality control of traditional medicine. In recent years, secondary plant metabolites (Phytochemicals), previously with unknown pharmacological activities have been extensively investigated as a source of medicinal agents (Krishnaraju et al., 2005). Thus it is anticipated that phytochemicals with adequate antibacterial efficacy will be used for the treatment of the bacterial infections (Balandrin et al., 1985). According to WHO, medicinal plants are the best sources to obtain a verity of new herbal drugs. About 80% of individuals from developed countries use traditional medicine, which has compounds derived from medicinal plants. Therefore, such plants should be investigated to be better understood their properties, safety and efficacy. The frequency of Animal life threatening infections caused by pathogenic micro-organisms has increased world wide and is becoming an important cause of morbidity and mortality in immunocompromised animals in developing countries. In third world countries like Bangladesh, Nepal and Nigeria irrational use of antimicrobial agents is a major cause of such resistance. In recent years, attempts have been made to investigate the indigenous drugs against infectious diseases. Research in the field of indigenous plants is a significant aspect of developing a safer antimicrobial principle through isolation, characterization, identification and biological studies. Thevetia peruviana (English name yellow oleander) is widely distributed throughout the Bangladesh. Thevetia peruviana belongs to the family Apocynaceae plant has been referred with different names as Digoxin, Lucky nut, Nerium oleander, yellow oleander. This plant is native of Central and South America, but now frequently grown throughout the tropical and sub-tropical regions. It is a small ornamental tree which grows about 10 to 15 feet high. The leaves are spirally arranged, linear and about 13 to 15 cm in length. The absorption of the equivalent of two Thevetia peruviana leaves may be sufficient to kill a 7.5 kg dog bitch (Arnold et al., 1935). Many cytotoxic compounds have been investigated in the leaves of Thevetia Peruvian, such as Thevetin A and B, Thevetoxin, Peruvoside, Ruvoside and Nerifolin (Arnold et al., 1935). The leaves of Thevetia peruviana might possess antimicrobial, antidiarrhoeal and mainly cytotoxic activities. Some of it’s traditional uses, such as in the treatment of tumerous growth and enlargement of visceral organ. The purpose of the present study was to find out the preliminary phytochemical, anti-diarrhoeal, anti-microbial screening and cytotoxic activities of ethanol extract of leaves of Thevetia peruviana.
Objectives:
1. To evaluate quality control of traditional medicine by phytochemical screening.

2. To identify the presence of antidiarrhoeal activity of ethanol extract Thevetia  Peruvian leaves.

3. To determine the level of toxicity presence in leaves of ethanol extract Thevetia peruviana. 
4. To detect the antimicrobial activities of ethanol extract Thevetia 
peruviana leaves. 
Chapter II
Review of Literature
Our environment hosts a vast diversity of poisonous animals and plants. Clinical toxinology is devoted to understanding, preventing and treating their effects in humans and domestic animals. In Srilanka, yellow oleander (Thevetia peruviana and Sinhala kaneru), a widespread and accessible ornamental shrub, is a popular means of self-harm. Its toxic glycosides resemble those of foxglove, against which therapeutic antibodies have been raised. A randomized placebo-controlled trial proved that this treatment effectively reversed kaneru cardiotoxicity. In Africa, people use natural resources for medicinal purposes. Thevetia  peruvian is medicinal plants used in tropical and subtropical countries to treat many disorders such as gastrointestinal disorders. It was reported that Thevetia  peruvian leaves extract has a wide spectrum of biological activities. People customarily use the extracts of plants known to have various effects without any scientific base to explain the action of the extract. Most of the peoples are socially underprivileged individuals and consequently almost without access to use alopathic medicine for arising diseases condition. For this reason, an investigation was undertaken with a view to determining the efficacy of the effects of the ethanol extract of the leaves of Thevetia  Peruvian.
A secondary plant metabolite derived from the yellow oleander (Thevetia peruviana, also known as Thevetia neriifolia) . Structurally, neriifolin is related to the cardenolide steroid subclass of the cardiac glycosides, which also includes digitoxin, digoxin, and Nouabain. Neriifolin is known to be bioactive and is listed as one of the ≈450 compounds collected by the National Cancer Institute (NCI) under the Molecular Targets Development Program. (James  et al., 2008 ).
The antimicrobial activity of ethanol extract obtained from Thevetia peruviana was tested against bacterial species of Escherichia coli ATCC 69314, Streptococcus lactis NCIM 50038, Enterobacter aerogenes NCIM 2340, Alcaligenes faecalis ATCC15246, Pseudomonas aeruginosa NCIM 2200, Proteus vulgaris ATCC 638 and fungal species of Fusarium oxysporum NCIM 1008, Alternaria helianthii ATCC 201540, Curvularia lunata ATCC 34477, Aspergillus niger NCIM 1207 and Penicillium spp NCIM 741. Better antimicrobial activity was observed with theextracts showed maximum activity against E. coli, Enterobacteraerogenes, Alcaligenesfaecalis. Among different fungi tested A. niger and Penicillium spp were found to be more sensitive to crude extract when compared to others. A considerable reduction in the sporulation was also recorded. ( Ravikumar, 2007)

The leaves of yellow oleander (Thevetia peruviana) results in significant morbidity and mortality each year in South Asia. Yellow oleander leaves contain highly toxic cardiac glycosides including thevetins A and B and neriifolin. A wide variety of bradyarrhythmias and tachyarrhythmias occur following ingestion. Important epidemiological and clinical differences exist between poisoning due to yellow oleander and digoxin, yellow oleander poisoning is commonly seen in younger animal without preexisting illness or co morbidity. Unlike digoxin toxicity, serum magnesium concentrations are less likely to be affected in yellow oleander poisoning. The effect of magnesium concentrations on yellow oleander toxicity and outcome is not known. Methodological differences about yellow oleander toxicity (severity of poisoning in recruited patients, duration of treatment, compliance) between two trials, together with differences in mortality rates in control groups, have led to much controversy. Digoxin-specific antibody fragments are effective in reverting life-threatening cardiac arrhythmias; prospective observational studies show a beneficial effect on mortality. Digoxin-specific antibody fragments remain the only proven therapy for yellow oleander poisoning.( Rajapakse, 2009)
In India and Ghana decoction of antidirrhoeal activities of methanolic extract of Thevetia peruviana (leaves) are considered and used for the treatment of diarrhoea and dysentery.This methanolic extract of Thevetia peruviana (leaves) showed significant inhibitory activities against the growths of 2 isolates of Salmonella, Shigella spp. (Shigella flexneri, Shigella Virchow and Shigella dysenteriae) and 2 isolates of the enteropathogenic Escherichia coli. The results have confirmed the effectiveness of this Zulu medicinal plant as an antidiarrhoeal agent. The extracts of Thevetia peruviana by 50% diluted ethanol showed the most effective inhibition of E. coli, while those in 50% acetone were less effective. It is concluded that extracts of Thevetia peruviana constitute a feasible treatment option for diarrhoea caused by E. coli or by S. aureus produced toxins, due to their quick therapeutic action, easy availability in tropical countries and low cost. A further paper proving the anti-diarrhoeal activity has been seen and since the extract was effective against Staphylococcus aureus (present in wounds) would also be an excellent treatment for infections. the effect of Thevetia peruviana might be caused by the inhibition of the increased watery secretions that occur commonly in all acute diarrhoeal diseases and cholera. (Zakaria et al., 1994)

Chapter III
Materials and Methods

Preparation of extract:

The whole leaves of Thevetia peruviana were collected from Nandail thana under the district of Mymensingh. The collected samples were cleaned, air dried and ground into powder. The dried powder 500gm was extracted with ethanol. The extract was filtered and the filtrates were evaporated to dryness at 400c under vacuum and finally freeze dried to get ethanol extract 23.6gm.

Preliminary Phytochemical assay:  

The following tests were performed for identifying different chemicals groups present in the Thevetia peruviana leaves extract (Evans et al., 1989).
Test for cardiac glycosides:
Standard solution preparation: For standard test of cardiac glycoside a digoxin preparation Agxin (Aristopharma) was used. Two tablets were dissolved in 15 ml of 95% ethanol. 
Standard test: 2 ml standard solution with glacial acetic acid, few drops of ferric chloride and concentrated H2SO4 are added. A reddish-brown color was formed at the junction of two layers and the upper layer turns bluish green indicates the presence of cardiac glyocosides.

Test for saponins 

1 ml solution of the extract was diluted with distilled water to 20 ml and shaken in graduated cylinder for 15 minutes. Approximately one-centimeter layer of foam was formed which indicated the presence of saponins. 

Alkaloids test by Mayer’s reagent  

2 ml of standard solution was taken in a test tube. Then 1 ml of Mayer’s reagent was added. Yellow color precipitate was formed and indicated the presence of alkaloids. 
Test for Tannins

Test 1: Ferric chloride test
5 ml samples solution was taken in a test tube. Then 1ml of 5% Ferric chloride solution was added which produces greenish black precipitate in the presence of catechol tannins. But no such color was formed indicated absence of catechol tannins. 

Test 2: Potassium dichromate test 

5 ml sample solution was taken in a test tube. Then 1ml of 10% Potassium dichromate solution was added. Yellow color precipitate was formed and indicated the presence of free gallic acid. 

Test for Flavinoids:

Added a few drops of concentrated hydrochloride acid to a 2 ml sample solution immediate development of red color indicates the presence of flavinoids. 

Anti-diarrheal assay:

Animals and diet

 Male and female rats obtained from the animal house of BCSIR laboratory, Chittagong, weighing 180-200 gm, age 2 months was used in the entire study. The animal was acclimatized to standard laboratory conditions (temperature 24
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[image: image2.wmf]±

5% and a 12 hours photoperiod) in suspended wire-meshed galvanized cages (4-6 rats/cage) for one week before the commencement of the experiment. During the entire period of study, the rats were supplied with a semi-purified basal diet and water adlibitum. All Animals were maintained according to the NIH guidelines of care and use of laboratory Animals published by Saha et al., 2001.The experiment was conducted by castor oil model. This method as adopted by Yegnanarayan et al 1982, which was followed. 15 male and female rats were taken and after making, divided into 3 groups: such as control group, treated group and positive control group. In each group of Animal (Rat) 1 ml of castor oil were given for induction of diarrhoea. After 30 minute Distilled water, plant extract and loperamide drugs were administered in control, treated and positive control group respectively. 

Table.1 Doses of the drug in different groups of animal. 
	
	Control group
	Treated group
	Positive control group

	Dose
	2ml distilled water/rat
	2ml plant extract/Rat (Concentration 200 mg/ml)
	2ml loperamide Soln/Rat (concentration .2 mg/ml)

 

	Route of admin
	Orally 
	Orally 
	Orally


After that, the animals were caged individually and examined for the presence of diarrhoea every one (1) hour interval for six (6) hours after the castor oil challenge. Diarrhoea was defined as the presence in the stool of fluid material that stained the absorbent paper placed beneath the cage. The number of stools passed during the six (6) hour period was noted for each rat. 

Cytotoxicity assay: 

The cytotoxicity assay was performed on brine shrimp nauplii as per description of (Meyer et al., 1982). Brine shrimp nauplii were obtained by hatching brine shrimp eggs (Carolina Biological Company, Burlington, NC, USA) in artificial sea-water (22.5 gm sodium chloride dissolved in 500 ml distilled water) for 48 hours. Dissolution of extract was performed in artificial sea-water by using twine. Each 5 ml solution of different concentrations (62.5, 125, 250, 500, 1000, 2000 µg/ml) of the extract was taken in different beakers where brine shrimp nauplii were given and observed for mortality for 24 hours. The resulting data were transformed to probity analysis for the determination of LC50 values of the extract. Artificial sea-water and artificial sea-water medium Containing twine both were used as control. 

For the hatching of brine shrimp nauplii following instructions (Artemia cysts) were obeyed;

Tank: Cone shaped for optimum circulation

Aeration: Sufficient aeration at the bottom of the tank was needed in order to keep the brine shrimp eggs circulating and in suspension at all.
Solution: Clean natural sea-water was used and dilute and dilute 15-25ppt or prepared a hatching solution using non ionized salt and tap water.

Optimum condition: PH: 8.1-8.4

                                         Cyst density: 2-3g/L (Average 1-2g/L) 

                                         Salinity: 20-35g/L

                                         Temperature: 27-29ºC or 80-85ºF

                                        [Temperature above 30ºC was always avoided].

Light: Natural sunlight or artificial light of 2000lux needed during the first 12hrs of hatching for maximum yield.

Hatching time: A complete hatch was achieved in 16-20hrs following the hatching instructions. For longer self-life, stored in dry place at a temperature below 20ºC.

Hatching:

  1. Hydrate cysts for 1hr in fresh water to shorten the hatching time.

  2. Rinsed hydrated cysts & start hatch

  3. When harvesting concentrate nauplii at bottom of tank by turning off lights, aeration.

Anti-microbial assay:
Organism: 
Ethanol extract of Thevetia peruviana were tested for their antibacterial activity against various gram positive and gram negative organisms. Such as Staphylococcus aureus BTCC 43, Shigella sonnei ICDDR’B, Klebsiella sp ICDDR’B, Bacillus polymyxa BTCC 16, Bacillus cereus BTCC 19, Bacillus megaterium BTCC 18, Bacillus subtilis BTCC 17, Salmonella typhi ICDDR’B, Proteus sp ICDDRB’B and Shigella flexineri ICDDR’B.  These bacterial test organisms were available in BCSIR Chittagong. The pure culture of these bacteria was collected from (Microbiology Section) BCSIR Chittagong.

Media:

Nutrient agar media (Difco Laboratories) ph 7.2, nutrient broth media (Difco Laboratories) ph 6.8.
The disc diffusion technique (Bauer et al., 1966) is a widely accepted in vitro investigation for primary screening of agents, which may possess any antibacterial activity. It is essentially a qualitative or quantitative test indicating the sensitivity or resistance of the microorganism to the test materials.

Preparation of agar media: 

20 ml distilled water and 16 gm of nutrient agar taken in a beaker which was mixed by boiled. This quantity required for each Petri dish. Then cold for solidification after that incubated 370 c for 24 hours to examine for contamination.

Preparation of Discs:

About 6 mm in diameter was cut by punching machine from whatman-1 filter paper. The discs were taken in a Petri dish and sterilized by autoclave, dried in oven at 1000 
Preparation of Inoculum:

 10 ml of Nutrient broth was taken into a screw cap test tube for each organism. One loop of pure culture was transferred to screw cap test tube containing nutrient broth and mixed well, incubated 370 c for 24 hours. 
Principle of disc diffusion method:

20 ml quantities of nutrient agar were plated in pert dish with 0.1 ml of a 10-2 dilution of each bacterial culture. Filter paper discs impregnated with 100 
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g concentration of plant extract were placed on test organism seeded plates. Ethanol was used to dissolve the extract and was completely evaporated before application on test organism-seeded plates. Blank disc impregnated as a control and tetracycline disc impregnated as a positive control. The activity was determined after 24 hours of incubation at 370c. The antibacterial activity of the test agent was determined by measuring the zone of inhibition expressed in mm, which was measuring with transparent scale.   

Statistical Analysis:

All values of anti-diarrhoeal test were expressed as Mean(SEM  (standard error of mean). Statistical difference between the mean of the various groups were analyzed by using student’s “t” test. P value <0.01 or less were considered as significant. All the graphical presentation and statistical calculations were prepared using “ Microsoft Excel- 2000’’ and “BioState Software-2007”.
In case of cytotoxicity, the LC50 valued were calculated by “Probit Analysis”. Inthis case “BioState Software-2007” was used for probit analysis and Chi-sqare test. 

Preparation Of Thevetai peruviana Leaves Extract.
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Cytotoxicity And Anti-diarrhoeal Activity Test.
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Chapter IV
Results and Discussions

Phytochemical Assay:

In cardiac glycoside test, the plant extract was given reddish-brown color at the junction of two layers which indicate the presence of cardiac glycoside. James et al., 2008 reported cardiac glycoside by phytochemical screening which glycosidic contains Digitoxin, Digoxin, and Nouabain Neriifolin.

In saponin test, when shacked the test-tube containing extract properly, absence of foam indicate negative test.

in alkaloids test, no yellow color precipitation was formed at Mayer’s reagent test, which indicate negative test.

In tannin test, the extract exhibited negative result.

In flavinoids test, absence of red color indicate negative test.  

Anti-diarrhoeal Assay

The antidiarrhoeal assay of Yellow oleander plant (Thevetia peruviana) leaves extract shown that this extract generally reduce diarrhoea.

               In castor oil induced diarrhea in rats, the control group of animals responded 100% to diarrhoea. But in case of ethanol extract treated groups respond only 66.7 %, on the other hand loperamide drug supplying group respond 75% (table.2). In this study the mean latent period in ethanol extract treated group was 2.4 ± 1.66 Significantly P<0.01(Table.3) of yellow oleander (Thevetia peruviana) leaves extract and P<0.01of positive control drug loparamide decreased the diarrhoea as compared to the control group. This result is little bit lower (ethanol extract treated groups respond 57.7 %) than Zakaria et al., (1994) experiment on Thevetia peruviana leaves extract. However, the extract was prepared by methanol. This methanolic extract might be inhibition of the increased watery secretions that commonly occured in all acute diarrhoeal diseases.
Table 2: Effect of ethanol extract of leaves of Thevetia peruviana on castor oil induced diarrhoea.

	Group
	Treatment
	Dose
	Number of rats with diarrhoea
	% Protection
	Mean defecation

within 6 hrs study
	% Inhibition

of defection



	Control


	Distilled water
	2 ml/rat
	5/5


	0 %
	7.2 ± 0.49

	-



	Positive control
	Loperamide


	2 ml/rat
	3/5
	40 %
	1.8 ± 1.11
	75 %



	Treated


	Ethanol Extract of  Thevetia peruviana. 


	2 ml/rat
	3/5
	40 %
	2.4 ± 1.66
	66.7%


Table 3: Comparing the effect of Thevetia peruviana and loperamadie on mean defecation of albino rats using Student’s t-test.
	Mean defecation (6 hrs study period)



	  Control


	Loperamide (2 ml/rat)


	Thevetia peurviana leaves extract (2 ml/rat)

	 7.2 ± 0.49

	1.8 ± 1.11 **


	2.4 ± 1.66 **



	 Student’s t test     

  

	T   calculated
	4.44
	3.79

	T  tabulated
	3.35
	3.35

	degrees of  freedom          
	8.0
	8.0

	P value
	<0.01
	<0.01



     All values are expressed as mean±SEM (n=5). **P<0.01 significant compared to control Students “t” test).
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Fig.9 Effect of ethanol extract of Thevetia peruviana (2gm/kg) and commercially available antidiarrhoeal drug loperamaide (1 mg/kg) on castor oil induced diarrhoea. % activities are shown within parentheses. ** P<0.01(Table.3) compared with control group (Student’s‘t’ test). ↓= decrease

Cytotoxicity Assay:
Table.4 Brine shrimp lethality bioassay of ethanol extract of   Thevetia peruviana leaves. 
	Dose μg/ml
	Log dose
	total
	alive
	death
	% lethality
	Actual %
	Probit

	62.5
	1.796
	20
	20
	0
	0
	0.01
	1.66

	125
	2.097
	20
	19
	1
	5
	0.05
	3.67

	250
	2.398
	20
	18
	2
	10
	0.10
	3.72

	500
	2.699
	20
	13
	7
	35
	0.35
	4.62

	1000
	3.000
	20
	7
	13
	65
	0.65
	5.37

	2000
	3.301
	20
	0
	20
	100
	0.99
	7.04
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                               Fig.10 Regression line and experimental points.

	Table.5 Calculation of LC50 value, regression equation and confidence limit by probit analysis.

Log10 LC50 (μg/ml)
	LC50 (μg/ml)
	95% confidence limit (μg/ml)
	Regression equation
	Chi square

	2.79
	627.21
	489.79-813.71
	Y = - 3.6121 + 3.1229 * X


	3.75


Cytotoxic activity of Thevetia peruviana leaves extract was determined by Brine-Shrimp Lethality Assay. Percentage mortality of brine shrimp at 6 different concentrations (62.5, 125, 250, 500, 1000, 2000) µg/ml of is Thevetia peruviana leaves extract showed lethality in a dose dependent manner. More specifically, 0%, 5%, 10%, 35%, 65% and 100% mortality was observed at 62.5, 125, 250, 500, 1000 and 2000 μg/ml (Table. 4) respectively. 

From the % lethality of brine shrimp, the probits were calculated for each concentration by using computer program “BioStat-2007”. Probits were then plotted against corresponding leaves extract log concentration and from the plot LC50 (log concentration 50) value was 2.79 μg/ml (Table.5) calculated by regression analysis.  LC50 value of Thevetia peruviana leaves extract was found 672.21μg/ml with 95% confidence limit where the lower and upper limits were 489.79, 813.71μg/ml respectively .Chi square data at 5% level for percentage of mortality of brine shrimp was 3.7. This results does not agree with ( LC50 3.12 μg/ml)  Rajapakse, 2009 results.
Anti-microbial Assay
Antibacterial activity of extract of Thevetia peruviana leaves was studied on 5 Gram positive and 5 Gram-negative bacteria by disc diffusion method and compared with the standard antibiotic disc- Tetracycline (30 μg/disc). 

Table.6 Anti-microbial activity against ten pathogenic bacteria.

	Name of the bacteria
	Ethanol extract 100µg/Filter paper disc. (Zone of inhibition) mm in Diameter
	Tetraclycine  30 µg/disc

(Zone of inhibition) mm in Diameter

	Staphylococcus aureus
	2.7
	16.5

	Shigella sonnei
	1.5
	7.5

	Klebsiella sp
	2.5
	28

	Bacillus polymyxa
	_
	15.5

	Bacillus cereus
	_
	10.5

	Bacillus megaterium
	_
	12

	Bacillus subtilis
	_
	10

	Salmonella typhi
	3.6
	14.5

	Proteus sp
	_
	_

	Shigella flexineri
	4.2
	7


Antibacterial activity of Thevetia peruviana leaves extract was measured at 100  μg/disc concentration and found poor activity against both Gram +ve and Gram -ve bacteria at 100 μg/disc. More specifically Thevetia peruviana leaves extract showed 2.7, 1.5, 2.5, 3.6 and 4.2mm(Table.6) of diameter of zone inhibition against tested Staphylococcus aureus, Shigella sonnei, Klebsiella sp, Salmonella typhi and Shigella flexineri  respectively and no activity against tested 4 Bacillus sp and Proteus sp. This result agreement with Ravikumar, 2007 description of anti-bacterial test against Proteus valgaris culture.But the methanolic extract of Thevetia peruviana (leaves) showed significant inhibitory activities against the growths of Salmonella, Shigella sp. Shigella flexneri, Shigella Virchow and Shigella dysenteriae (Zakaria et al.,1994). standard antibiotic tetracycline (30μg/disc) showed significant antibacterial activity against all tested Gram +ve and Gram -ve bacteria except Proteus sp.





Chapter V
Conclusion

The results, reported here, thevetia peruviana leaves extract can be very effective in preventing castor oil inducing diarrhoea as well as to possess moderate cytotoxic and poor antimicrobial activity. However, further investigation warrant to isolation, identification and characterization of different active compounds from the extract and their mode of action, responsible for these properties, on different biological system is required. 
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Fig.11 Disc diffusion method of extract producing zone of inhibition on    proteus sp. culture
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 Fig.1 Shed dried Thevetai peruviana leaves.





Fig.2 Grinding of dried leaves.





Fig.3 Extraction process.





Fig.4 Final extract of Thevetia peruviana leaves





Fig.5 Anti-diarrhoeal test on castor oil induced diarrhoea





Fig.6 Preparation of disc with extract





Fig.7 Hatching of brine shrimp in the tank.





Fig.8 Application of different concentration on brine shrimp larvae.
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