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ABSTRACT

In this study, aqueous stem bark extract of Khaya senegalensis (ASBEKS) was administered to
hyperlipidemic rats to evaluate its effects on lipid parameters. Fifty (50) albino rats were divided into
five groups (I, 11, 111, IV and V) of ten rats each. Group | served as normal control. Group Il served as
hyperlipidemic control group, Group lll, IV and V were hyperlipidemic and administered with the
extract at a dose of 100 mg/kg, 200 mg/kg and 300 mg/kg per day respectively for two weeks. At the
end of the first week, five rats were selected randomly from each group, euthanized and serum was
collected for analysis of lipid profile (Total Cholesterol, LDL-Cholesterol, HDL-Cholesterol and
Triglyceride). The remaining rats were euthanized for analysis of serum lipid profile at end of the
second week. A significant decrease (p<0.05) was observed in the mean serum Total Cholesterol,
LDL-Cholesterol and Triglyceride in test groups (Groups I, IV and V) animals administered with the
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extract for two weeks when compared with the hyperlipidemic control (Group 1). A significant
increase (p>0.05) in HDL-Cholesterol was only observed in group V administered with the highest
dose of the extract for two weeks. The observed anti hyperlipidemic activity of extract support the
traditional claim and could be associated with its phytochemicals contents.

Keywords: High fats diets; hyperlipidemic rats; lipid profile; Khaya senegalensis.

1. INTRODUCTION

Hyperlipidemia is the presence of elevated levels
of lipids and/or lipoproteins fractions (LDL-
Cholesterol, TG and VLDL) in the blood.
Hyperlipidemia is classified into two; familial (also
called primary hyperlipidemia) caused by specific
genetic abnormalities or acquired (also called
secondary hyperlipidemia) when resulting from
another underlying disorder that lead to
alterations in plasma lipids and lipoprotein
metabolism [1]. Hyperlipidemia has a diverse and
complex etiology consisting of genetic, lifestyle,
and environmental factors, It is not a disease but
a metabolic derangement that can lead to many
diseases, most notably cardiovascular diseases

[2].

Significant ethnic differences exist in the
prevalence and types of lipid disorders. While

elevated serum Total-cholesterol and LDL-
cholesterol are the main concern in
Western populations, in other countries

hypertriglyceridemia and low HDL-cholesterol are
more prevalent [3]. The escalating trend of
obesity, as well as changes in lifestyle and
environmental factors have make lipid disorders
a global medical and public health threat [4].
Elevated levels of LDL-cholesterol and lower
level of HDL-Cholesterol are regarded as
atherogenic (prone to cause atherosclerosis) [5].
This disease process leads to myocardial
infraction, stroke and peripheral vascular
diseases [6]. LDL particles are often termed “bad
cholesterol” because they have been linked to
atheroma formation. On the other hand, high
concentration of functional HDL, which can
remove cholesterol from cells and atheroma,
offer protection and are sometimes referred to
colloquially as *“good cholesterol”. If these
postulations were correct, then lowering blood
lipid concentration should reduce mortality and
morbidity from diseases associated with high
lipid concentration such as heart disease and
diabetes.

Khaya senegalensis A. Juss (Meliaceae) is
commonly called the dry zone mahogany or
African mahogany. The specific name means ‘of

Senegal’, which is where the type specimen was
collected and regarded as the most popular
medicinal meliaceous plant in African traditional
remedies [7]. The bitter bark extract have been
used as a folk medicine for treatment of diabetes
and lipid disorders [8], hypertension [9], jaundice
[10], and malaria [11]. The bark extract has been
used as an astringent for wounds and used
occasionally for tanning because of the rich red
color it provides. Roots are applied topically
against stomach-ache, oedema and
amenorrhoea, young twigs and roots are used as
chewing sticks [12]. Fruits extracts have been
shown to exhibit Antioxidative and hypolipidemic
properties [13].

2. MATERIALS AND METHODS
2.1 Materials

2.1.1 Study animals

Fifty (50) male and female albino rats of three to
four months weighting 80-100 g were
purchased from the department of Biological
Science, Bayero University Kano, they were
housed in aluminum cages with saw dust at the
bottom of the cage at an ambient temperature
(temperature 25-30C, photo period 12 hours
natural light and 12 hours dark). The animals
had free access to standard palletized grower
feed and drinking water. Principle of laboratory
animal care [14] and ethical guidelines for
investigation of experimental pain in conscious
animals [15] were observed during
experimentation.

2.1.2 Plant material

Khaya senegalensis stem barks were collected
from Bayero University Kano (located in the
ancient city of Kano, North West of Nigeria).
The plant was identified and authenticated at
the Herbarium of Plant Biology Department,
Bayero University Kano and was given a
voucher number of (BUK/HAN/0116; identified
and authenticated by Bala’'uddeen Said Adam).
The stem bark was shade dried and ground to
powder.
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2.2 Methods

2.2.1 Induction of hyperlipidemia

Cholesterol rich diet was formulated using the
method of Vesselinvitch et al. [14] which is as
follows: Pure cholesterol and palm oil were
thoroughly mixed with the grower mash feed on
a percentage ratio by weight of 2:20:78. The
feed was given to the animals for a period of
four weeks to induced hyperlipidemia prior to
treatment. The weight gain in rats was noted.

2.2.2 Extract __ of Khaya
(ASBEKS) preparation

senegalensis

Two hundred gram (200 g) of the
Khaya senegalensis stem bark powder was
weighed and soaked in 500 ml of distilled water,
the solution was shake vigorously and left to
stand at room temperature for 24 hours. The
mixture was filtered by passing through
Whattman’s Filter No. 1. The filtrate thus
obtained was concentrated by complete
evaporation of solvent using rotary evaporator
to yield a dark brown residue. Five gram (5 g)
of the dried sample was dissolved in fifty
milliliters of distilled water to give concentration
of 100 mg/ml. the volume to be administered to
animals was calculated according to the method
of Muhammad et al. [15].

Volume to be administered (ml) = weight of
rats (kg) x dose (mg/kg) / Concentration of
the extract (mg/ml)

2.2.3 Experimental protocol

The fifty (50) rats were equally divided into:

Group | Normal Control; they are none
hyperlipidemic and no extract was
given.

Hyperlipidemic control; no extract
was administered.

Hyperlipidemic; administered with
the ASBEKS extract at a dose of
100 mg/kg daily.

Hyperlipidemic; administered with
the ASBEKS extract at a dose of
200 mg/kg daily.

Hyperlipidemic; administered with
the ASBEKS extract at a dose of
300 mg/kg daily.

Group II:

Group Il

Group 1V:

Group V:

At the end of the first week, five animals from
each group were euthanized and blood sample
of each rat was collected into a labelled

centrifuge tube after which it was centrifuged
and the serum was obtained for assay of lipid
profile (Total cholesterol, LDL-cholesterol, HDL-
cholesterol and Triglyceride). The treatment
was continued for the rest of the animals and
were euthanized at the end of the second week
and serum was obtained for analysis of lipid
profile. HDL and LDL-Cholesterol were assayed
by the method of Friedward et al. [16],
Triglycerides were assayed by the method of
and Total Cholesterol were assayed by the
method of Trinder [17].

2.3 Statistical Analysis

Results were expressed as mean = standard
deviation and analyzed using ANOVA, with p
value <0.05 considered significant followed by
Tukey’s post hoc test. A component of
GraphPad Instat3 Software [18] version 3.05 by
GraphPadlnc was used to analyze the data.

3. RESULTS AND DISCUSSION
3.1 Results

The effect of the ASBEKS extract on body weight
of hyperlipidemic rats after seven (7) and
fourteen (14) days of administration was shown
in Table 1. The weight of hyperlipidemic control
rats was increased significantly (p<0.05)
compared to normal control, Also the weight of
rats treated with the ASBEKS extract falls
significantly in group treated with 300mg/kg for
one week and in all test groups treated with the
ASBEKS extract for two weeks. Table 2
represent the effect of the ASBEKS extract on
lipid profile (HDL-C., LDL, TC and TG) of
hyperlipidemic rats after one week of ASBEKS
treatment. The result shows a significant
increase (p<0.05) in serum Triglyceride, LDL-
Cholesterol and  Total Cholesterol in
hyperlipidemic control group compared to normal
control, and a significant decrease (p<0.05) in
Triglyceride, Total cholesterol and LDL-
cholesterol in 300 mg/kg treated group (group V)
was observed compared to hyperlipidemic
control (group Il). Table 3 represent the effect of
the ASBEKS extract on lipid profile (HDL-C.,
LDL, TC and TG) of hyperlipidemic rats after two
weeks of ASBEKS extract treatment. A
significant decrease (p<0.05) in serum
triglyceride, total cholesterol and LDL-cholesterol
was observed in all treated groups (100 mg/kg,
200 mg/kg and 300 mg/kg body weight)
compared to hyperlipidemic control in a dose
dependent pattern.
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Table 1. Effect of aqueous stem bark extract of Khaya senegalensis on body weight of
hyperlipidemic rats

Weight Weight after Weight after 7 days  Weight after 14 days
before induction(g) treatment (g) treatment (g)
induction (g)

Group | 96.66+2.88 122.33+2.51 126.30+2.30 130.00£2.00

Group Il 93.70+1.23 170.66+1.15 179.00+3.60° 188.33+2.88%"¢

Group Il 88.23+0.96 172.33+2.51 150.0045.00 130.66+1.15%

Group IV 89.45+1.30 171.66+2.88 141.30+1.15 123.00+1.73°

Group V 90.50+2.05 173.00+1.73 131.60+2.88° 116.66+2.88°

Results are presented as Mean * standard deviation, (n=10). Value with the same superscripts in a column are
significantly different compared to each other (P<0.05), a: significantly different from hyperlipidemic group,
b: significantly different from hyperlipidemic group, c: significantly different from hyperlipidemic group

Table 2. Effect of aqueous stem bark extract of Khaya senegalensis on lipid profile (HDL-C,
LDL-C, TC and TG) of hyperlipidemic rats after 7 days of treatment

TC (mmol/L) LDL(mmol/L) HDL (mmol/L) TG (mmol/L)
Group | 4.27+0.06% 2.42 +0.19°% 1.08+0.07 1.57+0.02°%
Group Il 8.24+0.34*" 4.96 +0.23*"° 1.17+0.02 4.63+0.24%°
Group I 6.25+0.27 2.85+0.14 1.45+0.06 4.26+0.62
Group IV 5.08+0.11 2.12+0.08 1.55+0.06 3.12+0.13
Group V 4.75+0.08" 1.89+0.16"° 1.59+0.16 2.30+0.15"

Results are presented as Mean * standard deviation, (n=5). Value with the same superscripts in a column are
significantly different compared to each other (P<0.05). a: significantly different from control group, b: significantly
different from hyperlipidemic group

Table 3. Effect of aqueous stem bark extract of Khaya senegalensis on lipid profile (HDL-C,
LDL, TC and TG) of hyperlipidemic rats after 14 days of treatment

TC (mmol/L) LDL (mmol/L) HDL (mmol/L) TG (mmol/L)
Group | 4.99+0.13% 3.23+0.11°% 0.97+0.07 1.65+0.08°%
Group I 7.69+0.10*"°¢ 4.740.27%%° 1.16+0.07" 4.08+0.30*"°¢
Group IlI 5.17+0.28"° 2.47+0.44° 1.31+0.18 3.39+0.41°
Group IV 4.53+0.20° 1.40+0.24° 1.79+0.07 3.06+0.12°
Group V 4.06+0.09" 1.35+0.37¢ 2.04+0.08" 2.12+0.12°

Results are presented as Mean * standard deviation, (n=5). Value with the same superscripts in a column are
significantly different compared to each other (P<0.05). a: significantly different from control group, b: significantly
different from hyperlipidemic group, c: significantly different from hyperlipidemic group and d: significantly
different from hyperlipidemic group

3.2 Discussion

Body weight gain in hyperlipidemic rats was
significantly higher than weight gain in normal
control rats. This is an indication of successful
induction of obesity as a result of four weeks
feeding on high fats diet [19]. Treatment with
different concentrations of ASBEKS significantly
reduced weight gain by hyperlipidemic rats.
Thus, this might be the reason why
Khaya senegalensis is used traditionally by
obese people to control weight, hence confirming
earlier report of the use of Khaya senegalensis
stem bark extract to regulate body weight gain
[20].

Significant increase in blood cholesterol of
animals fed with high cholesterol rich diet was
observed when compared to normal control.
Total cholesterol level of the normal control rats
increased steadily from 4.27 mmol/L to 8.24
mmol/L in hyperlipidemic control, LDL-cholesterol
also increases from 2.42 mmol/L to 4.96 mmol/L
and triglyceride concentration increases from
1.57 mmol/L in normal control to 4.63 mmol/L in
hyperlipidemic control. This is an indication of
successful induction of hyperlipidemia as a result
of intake of cholesterol rich diet. This is in
conformity with the study of Ma et al. [21] who
reported that feeding on high cholesterol rich
diet have been positively related to
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hypercholesterolemia and the risk  of

cardiovascular diseases.

The results for the effects of the extract on total
cholesterol showed significant decrease in the
amount of total cholesterol in group V (300
mg/kg) administered with the extract for one
week and in all test (Groups lll, IV and V; treated
with 100 mg/kg, 200 mg/kg and 300 mg/kg)
administered with the extract for two weeks
compared to hyperlipidemic control. This
suggested that Khaya senegalensis stem bark
extract may have affected cholesterol
biosynthesis which resulted to reduction in the
level of cholesterol in the blood.

The low density lipoprotein cholesterol (LDL-Ch.)
values obtained like that of cholesterol
decreased significantly in group V after one week
and in all test groups after two weeks of
treatment with the extract. Epidemiologic surveys
have shown a continuous linear relationship
between LDL-cholesterol levels and chronic
heart disease events. A similar relationship
probably exists relating LDL-cholesterol levels to
risk of ischaemic stroke [22].

High density cholesterol levels are reported to
correlate inversely with the risk of coronary heart
disease [23]. In the current study, the serum
Triglyceride and HDL-cholesterol level decreases
and increases respectively in hyperlipidemic
treated groups compared to the hyperlipidemic
control. The maximum efficacy of the extract was
seen in group administered with the highest dose
over two weeks period. The association between
a low level of HDL-Cholesterol and an increased
risk of CVD has been well established through
epidemiology and clinical studies [24].

The possible mechanism of action of this extract
on cholesterol metabolism has not been clarified.
One possible mechanism may be Khaya
senegalensis  lowers the plasma and
hepatic cholesterol concentrations by
suppressing/inhibiting HMG-CoA reductase an
enzyme that catalyzes the committed step in
cholesterol synthesis [25]. Another possible
mechanism may be through counteracting LDL-
cholesterol by promoting the reverse cholesterol
transport pathway through inducing an efflux of
excess accumulated cellular cholesterol [26].
Also, TG lowering effect of Khaya senegalensis
stem bark extract may contribute to inhibition of
VLDL secretion by the liver [26] and increase
VLDL clearance via lipoprotein lipase pathway
[27,28].

4. CONCLUSION

It can be concluded that aqueous stem bark
extract of Khaya senegalensis shows good anti-
hyperlipidemic action against High fat diet
induced hyperlipidemia.
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