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INTRODUCTION
BACKGROUND OF THE STUDY
Cardiovascular diseases have become a leading cause of morbidity and mortality throughout the world (Alamgeer et al., 2013). Hypertension sometimes called arterial hypertension is a chronic medical condition in which the blood pressure in the arteries is elevated. This requires the heart to work harder than normal to circulate blood through the blood vessels. Hypertension constitutes a major risk factor for several cardiovascular diseases such as atherosclerosis, heart failure, renal insufficiency, coronary artery disease and stroke (Alamgeer et al., 2013). The risk factor increases with the age in both sexes. According to World Health Organization (WHO), about one-third of the world’s population suffers from hypertension and the incidence has been increasing at a rapid rate due to life style modification (WHO, 2011). Hypertension remains a major health problem in most countries because of its impact on the population mortality and morbidity. Worldwide, according to World Health Organization (WHO) report, hypertension is estimated to cause 7.1 million premature deaths and 4.5% of the disease burden annually (WHO, 2002).
 At present, 28% of the twenty-year-old Sub-Saharian adult populations are touched with some regional variations in particular, a predominance in the urban regions (Opie et al., 2005; Fourcade et al., 2007). In reference to, the normal blood pressure is below to 140/90 mmHg. The arterial hypertension would be responsible for at least 8 million of death per year in the world. The high proportion of people aged 60 and more who take antihypertensive drugs/medicines is established at 46% for the women and 38% for the men. Many risk factors that causes arterial hypertension like the excessive salt in food, the changing of food habits with the taking of hyper caloric meals, age, overweight, smoking or drinking alcohol. Often, this pathology is revealed during serious cardiovascular or renal accidents which sometimes, fatal ends (M’Buyanba-Kabangu et al., 2009). The arterial hypertension related diseases are among public health stakes of Benin (Fourn et al., 2005). 
In Pakistan, one in every four middle-aged adults suffer from high blood pressure (Jafar et al., 2005).
 Persea americana (avocado pear) is widely found in America, Africa and the tropics. The leaf is simple, glossy and green in colour. The fruit has a bell shape with colour mostly green or brown. The plant has several species and its tree can grow up to 20m high. Apart from the nutritional value of Persea americana, extracts from the leaf and seed of the plant have been found to be of good medicinal value (Owolabi et al., 2005, Ojewole et al., 2007) 

PROBLEM STATEMENT
Hypertension increases the risk of developing several cardiovascular diseases such as, atherosclerosis, heart failure, renal insufficiency, coronary artery disease and stroke. According to Alamgeer et al. (2013) risk factors of hypertension increases with age in both sexes. Also hypertension is the commonest cardiovascular disease in Africa (Salako,1993) and due to the cost of drugs needed to manage and cure hypertension, herbal medicines has been an alternative and affordable treatment. Many synthetic drugs have been developed for the treatment of hypertension because these drugs have demonstrated better efficacy but possess a number of side effects. This study would enlighten us on the need to use herbal medicine in the treatment of hypertension. 




JUSTIFICATION
Herbal medicines therefore, have been regaining importance because of their ease of availability, less side effects and cost effective (Kalia, 2005). Recent attention has been focused on the herbal preparations as alternative agents for the treatment and prevention of cardiovascular problems. Ethno botanical surveys of various medicinal plants indicate their vast use in the treatments of cardiovascular disorders.
Persea americana tree is abundantly found in Africa and other continents which is normally cultivated for its edible fruits. It is known that they are rich in vitamin B, as well as vitamin E and vitamin K. It is also known that Persea americana contain fatty triol (fatty alcohol) with one double bond, avocadene (16-heptadecene-1,2,4-triol), and has been tested for anti-bacterial and anti-inflammatory properties. These properties are likely related with the curative effects of avocado pear described for high blood pressure (Odubanjo et al., 2016). 
 People in Ghana for instance, boil the leaf of the plant for consumption. While studies on the antihypertensive properties of the plant have focused on the aqueous leaf extracts (Owolabi et al., 2005, Ojewole et al., 2007), there is no awareness of any scientific report on the use of the ethanol and methanol leaf and seed extract for the management of hypertension.
Therefore, this study was designed in order to investigate the effect of the methanol and ethanol extracts on the blood pressure of hypertension induced rats. 
MAIN OBJECTIVE
To evaluate the anti-hypertensive effect of methanol and ethanol extracts of Persea americana leaf and seed on rat model
SPECIFIC OBJECTIVES
1. To obtain ethanol and methanol extract of the leaf and seed of Persea americana
2. To determine the phytochemical constituent of methanol and ethanol extracts of the leaf and seed of Persea americana
3. To determine the blood reducing effect of the leaf and seed of Persea americana on hypertensive induced rats

MATERIALS AND METHODS
Materials
Plants materials (Persea americana leaves and seeds), distilled water, test tubes, 70% ethanol, 70% methanol, Whatmann filter paper, rotary evaporator, mortar and pestle (blender), gloves, 8% NaCl solution and tail cuff BP Recorder
Chemicals
Spironolactone/captopril will be purchased from a pharmaceutical shop
Sample identification and preparation
The plant part will be collected from Akropong. Plants will be identified and authenticated by in the plant development department of Centre for Plant Medicine Research, Mampong Akuapem. The leaves and fruits will be washed and seeds will be removed from the fruits, cut into smaller pieces and dried in open air.

Ethanol extracts of Avocado leaf and seed
The dried avocado pear seeds and leaves will be grinded with a blender to its powdered form. 500 g is each then macerated in 1L of 70% of ethanol for 24 hours. The mixtures will be agitated after the addition of the solvent. The filtrate obtained is concentrated with a rotary evaporator so that thick extract is obtained and then kept in a clean container which is sealed tight. (Shirley et al., 2013)
Methanol extracts of Avocado leaf and seed
The dried plant parts will be separately crushed into fine powder using milling machine. About 500 g of the pulverized plant parts will each be weighed and soaked in 1L of 70% methanol to saturation for a period of 72 hours. The mixtures will be agitated after the addition of the solvent. They will then be filtered using number 1 Whatmann filter paper. The filtrates will be collected in separate beaker and concentrated using rotary evaporator (Ogundare and Oladejo , 2014).

Phytochemical analysis of extracts
The methods described by (Ajuru et al., 2017) with slight modifications will be used to test for the presence of bioactive compounds. Methanol and ethanol extracts of Persea americana leaves and seeds will be subjected to qualitative phytochemical tests for the different phytochemical constituents such as alkaloids, flavonoids, saponins etc.
Animal experiments
Male rats weighing 180g-200g will be housed in cages with free access to standard diet and water.
30 male rats will be induced by salt loading with 8% NaCl diet for four weeks according to the method described by (Dahl, 1961).
Weekly systolic (SBP), diastolic (DBP) were measured and recorded. Rats with SBP and DBP above 140 and 100 mmHg respectively after consistent readings would be considered hypertensive.
The animals will then be divided into six groups, five in each group. 
Group 1:
As positive control, captopril (30mg/kg) is given to the rats each day for two weeks.
Group 2:
As negative control, distilled water (5ml/kg) is given to the rats each day for two weeks
Group 3:
Ethanol pear leaves extract will be given orally or by injection (400mg/kg) each day for two weeks
Group 4:	
Ethanol pear seeds extract will be given orally or by injection (400mg/kg) each day for two weeks.
Group 5:
Methanol pear leaves extract will be given orally or by injection (400mg/kg) each day for two weeks.
Group 6:
Methanol pear seeds extract will be given orally or by injection (400mg/kg) each day for two weeks.
Blood pressure determination
An automated computerized tail-cuff blood pressure monitor, would be used to record the blood pressure and heart rates of rats. Rats would be placed in restraining holders with a nose cone to calm the animals. The restrainers would be placed on a heating pad (32 ± 2℃) to warm the rat’s tail and maintain blood flow to the tail. Animals would be placed in the restrainers for at least 5 minutes before monitoring the blood pressure. (Morufu et al., 2016).
Data analysis
Statistical analysis would be performed using Graph pad prism 6.0 for windows. Data would be expressed as mean ± standard deviation. ANOVA (Paired t-test) would be used to compare the effects of the plants extracts on the hypertensive rats.
EXPECTATIONS
At the end of this study, it is expected that this research will access the anti-hypertensive capabilities of the methanol and ethanol extracts of Persea americana (Avocado pear) seed and leaf.

BUDGET
The table below shows the the budget of the research:
	MATERIALS/
EQUIPMENTS
	QUANTITY
	UNIT COST (GH
CEDIS
	TOTAL COST (GH
CEDIS

	Working bench
	2 laboratories
	150
	300

	Printing
	
	70
	70

	Laboratory rats
	30
	15
	450

	Chemicals
		
	100
	100

	Drugs
	
	100
	100

	Transportation 
	
	200
	200

	Miscellaneous
	
	200
	200

	Grand total
	
	
	1,420








TIME SHEDULED

	ACTIVITY
	2018
	2019

	
	OCT
	NOV
	DEC
	JAN
	FEB
	MAR
	APR
	MAY
	JUN
	JUL

	Proposal submission
	
	
	
	
	
	
	
	
	
	

	Literature review
	
	
	
	
	
	
	
	
	
	

	Sample collection
	
	
	
	
	
	
	
	
	
	

	Sample preparation and experimentation
	
	
	
	
	
	
	
	
	
	

	Data analysis
	
	
	
	
	
	
	
	
	
	

	Report writing
	
	
	
	
	
	
	
	
	
	

	Submission of draft
	
	
	
	
	
	
	
	
	
	

	         Final Defense
	
	
	
	
	
	
	
	
	
	

	Submission of final report
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