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Abstract

Hypertension is a major health problem throughout the world because of its high prevalence and its association with
increased risk of cardiovascular disease. It is usually taken as that level of arterial blood pressure associated with
doubling of long-term cardiovascular risk. This study evaluated the anti-hypertensive potential of ethanol extract of
Persea americana seed (avocado pear) in male Wistar albino rats. Twenty-four rats were used for this study and they
were divided into 6 groups of 4 rats each. Group 1 (normal control), group 2 (hypertensive untreated), group 3
(hypertensive + 10mg/kg b.w of frusemide, a standard anti-hypertensive drug), group 4 through 6 were hypertensive
rats administered 200mg/kg, 400mg/kg and 600 mg/kg b. wt of extract. The hypertension was induced by oral
administration of 1ml of 18% NaCl for three (3) weeks. The results showed significant (p<0.05) Increase in the VLDL,
TAG, Uric acid, Na* concentration in the untreated group compared to the normal control and extract treated group. P.
americana aqueous seed extract showed significant (p<0.05) increase in HDL of treated group compared to untreated
group. These results validate the forklore use P. americana seed in the management of hypertension.
Keywords: Hypertension, Persea americana seed, ameliorate, biochemical indices

INTRODUCTION

Hypertension and dyslipidemia are major risk factors
for cardiovascular disease, accounting for the highest
morbidity and mortality (Kamrun et al., 2014).
Hypertension is a major health problem throughout the
world because of its high prevalence and its association
with increased risk of cardiovascular disease. It is
usually taken as that level of arterial blood pressure
associated with doubling of long-term cardiovascular
risk (Kaplan, 2002; Chobanian, 2003). It is widely
accepted that CVD is associated with hypertension and
increased blood levels of low-density lipoprotein
(LDL), total cholesterol (TC), and triglycerides (TG). In
contrast, a low level of high density lipoprotein (HDL)
is a risk factor for mortality from CVD (Mora et al.,
2013).

Medicinal plants have attracted numerous attentions
globally, plants parts including seeds, leaves, stems,
roots and barks etc are used for the treatment of many
diseases affecting humans (Sofowora, 2008). This is as
a result of the continuous need for less expensive means
of disease control. Again, many drugs commonly used
today are of herbal origin because of their safety,
quality, and efficacy. Indeed, about 25% of the
prescription drugs dispensed contain at least one active
ingredient derived from plant material.

Avocados are a rich source of nutrients and
phytochemicals. Some scientific records on the
pharmacological activities of the avocado pear include
its vasorelaxant activity (Owolabi et al., 2005),
hypotensive activity, analgesic and antiinflammatory

activity (Adeyemi et al., 2002), antiviral activity,
anticonvulsant effect (Ojewole and Amabeoku, 2006),
antiulcer effect (Ukwe and Nwafor, 2004), wound
healing activity (Nayak et al., 2008), antihepatotoxic
activity, antioxidant activity, hypoglycemic activity
(Anita et al., 2005) and effect on body weight (Pliego
and Litz, 2007; Brai et al., 2007) . However, there is
limited scientific evidence on its effect on hypertension
associated biochemical risk factor in high salt induced
hypertension in rats. This gave rise to this study.

MATERIALS AND METHODS
MATERIALS
Collection and identification of plant material
The pear (Persea americana) seeds were collected from
a garden in Umudike, Abia State and identified by Mr.
Ibe Ndukwe of the Department of Forestry and
Environment in Michael Okpara University of
Agriculture, Umudike in Abia State, Nigeria.
Animals
Twenty four matured male wistar rats (150-180g) were
used for the experiment. The animals were obtained
from the Animal Production Unit of College of
Veterinary Medicine, Michael Okpara University of
Agriculture, Umudike. The animals were housed in
well-aerated laboratory cages and allowed to
acclimatize in the new environment for seven days
before the commencement of the studies. They were
maintained on standard animal feeds and drinking water
ad libitum until the end of the studies. Care of
experimental animals was taken as per the guidelines
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given by Committee for the Purpose of Control and
Supervision on Experiments on Animals (CPCSEA),
Ministry of Environment and Forests (Animal Welfare
Division), Umuahia Abia State, Nigeria.

Preparation of ethanol extract of the plant material
The samples were washed under running water while
the seeds were separated from the flesh, chopped into
small pieces by table knife, air dried and milled. The
ethanol extract of the samples were subsequently
prepared by soaking the powdered samples in ethanol
for about 72 hours at 37°C with constant shaking, the
mixture was filtered and later dried in water bath at the
temperature of 4°C. The extract was then stored in the
refrigerator for subsequent analysis (Unegbu et al.,
2017)

Induction of hypertension

About 18% of sodium chloride (salt) was prepared and
1ml of the solution was concomitantly administered to
the rats for 21 days.

Experimental design

Twenty-four (24) mature male Wistar rats were
randomly divided into six groups of four animals each
as shown below:

Group 1 (Normal control): Rats were fed with normal
diet and water ad libitum only for twenty one (21) days.
Group 2 (Hypertensive untreated): 1ml of 18%
sodium chloride solution only for 3 weeks.

Group 3: Rats were given 1ml of 18% sodium chloride
solution + 100mg/kg body weight of Frusemide (a
standard anti-hypertensive drug).

Group 4: Rats were given 1ml of 18% sodium chloride
solution + 200mg/kg body weight of ethanol extract of
avocado pear seed.

Group 5: Rats were given 1ml of 18% sodium chloride
solution + 400mg/kg body weight of ethanol extract of
avocado pear seed.

Group 6: Rats were given 1ml of 18% sodium chloride
solution + 600mg/kg body weight of ethanol extract of
avocado pear seed.

Assay of lipid profile

Component lipids — Cholesterol, HDL- Cholesterol
(HDL-C), triacylglycerol (TAG), VLDL-cholesterol
(VLDL-C) and LDL-Cholesterol (LDL-C) were
determined using standard commercial test kits obtained
from RANDOX Laboratories, Co-Antrim, United
Kingdom.

Statistical analysis

Statistical analysis was performed with analysis of
variance (ANOVA). The results are expressed as mean
+SEM, and LSD test was used to test for significant
difference between means with p<0.05 considered
significant.

RESULTS AND DISCUSSION
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Figure 1: effect of ethanol extract of Avocado pear seed
on Cholesterol

The result revealed significant (p<0.05) increase in
cholesterol level of the group 2 compared to the group 1
(normal control) and there was significant (p<0.05)
decrease in the extract groups (4, 5 and 6) and standard
drug (group 3) compared to negative control (group 2).
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Figure 2: effect of ethanol extract of Avocado pear seed
on Triacylglycerol (TAG)

The result revealed significant (p<0.05) increase in
TAG level of the group 2 compared to the group 1
(normal control) and there was significant (p<0.05)
decrease in the extract groups (4, 5 and 6) and standard
drug (group 3) compared to negative control (group 2).
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Figure 3: effect of ethanol extract of Avocado pear seed
on High density lipoprotein
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The result revealed significant (p<0.05) decrease in
HDL level of the group 2 compared to the group 1
(normal control) and there was significant (p<0.05)
increase in the extract groups (4, 5 and 6) and standard
drug (group 3) compared to negative control (group 2).
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Figure 4: effect of ethanol extract of Avocado pear seed
on Low density lipoprotein

The result revealed significant (p<<0.05) increase in LDL
level of the group 2 compared to the group 1 (normal
control) and there was significant (p<0.05) decrease in
the extract groups (4, 5 and 6) and standard drug (group
3) compared to negative control (group 2).
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Figure 4.5: effect of ethanol extract of Avocado pear
seed on Very low density lipoprotein

The result revealed significant (p<0.05) increase in
cholesterol level of the group 2 compared to the group 1
(normal control) and there was significant (p<0.05)
decrease in the extract groups (4, 5 and 6) and standard
drug (group 3) compared to negative control (group 2).
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Figure 6: effect of ethanol extract of Avocado pear seed
on uric acid

The result revealed significant (p<0.05) increase in uric
acid level of the group 2 compared to the group 1
(normal control) and there was significant (p<0.05)
decrease in the extract groups (4, 5 and 6) and standard
drug (group 3) compared to negative control (group 2).
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Figure 7: effect of ethanol extract of Avocado pear seed
on sodium ion concentration

The result revealed significant (p<0.05) increase in
sodium ion level of the group 2 compared to the group 1
(normal control) and there was significant (p<0.05)
decrease in the extract groups (4, 5 and 6) and standard
drug (group 3) compared to negative control (group 2).

DiscussioN

This study evaluated the effect of avocado pear seed on
the lipid profile and some other hypertension risk
biochemical indices in high salt induced hypertension in
wistar rats.

Hypertension, damages the endothelium through altered
sheer stress and oxidative stress, resulting in increased
endothelial cell synthesis of collagen and fibronectin,
reduced nitric oxide-dependent vascular relaxation, and
increased permeability to lipoprotein. It is also
associated with an upregulation of lipid oxidation
enzymes, especially oxidized LDL contributing to
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atherosclerosis (O’Donnell, 2003; Rekha and Prasad,
2016). it has been suggested that low density lipoprotein
(LDL) cholesterol in itself may be a modifiable risk
factor for hypertension (Kaare and Dag, 1991).
Reduction in cholesterol, triacylglycerol, LDL and
VLDL levels by avocado seed in this study is in line
with the report of Dunbar, (2006). The cholesterol and
LDL reducing potential of avocado seed could be
attributed to high content of monounsaturated fatty
acids, beta sitosterol, Carotenoids present in the pulp of
avocado pear. Monounsaturated fats have neutral
influence on blood cholesterol concentrations leading to
neither a rise nor a fall when administered to volunteers,
High levels of monounsaturated and polyunsaturated
fatty acids could be responsible for the cholesterol
lowering effect of avocado seeds (Hornstra and
Sundram, 1991).

Increase in the lipid profile parameter, sodium ion and
uric acid levels observed in the group 2 (administered
18% salt only) compared extract treated and standard
drug control could be attributed to the hypertensive state
of the rats (Jung et al., 2006).

CONCLUSION
These results justify the use of extract of Persea
americana seed as an effective supplement in the
management of hypertensive.
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