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Original Research Article
EFFECT OF AQUEOUS STEM BARK EXTRACT OF KHAYA SENEGALENSIS

(ASBEKS) ON LIPID PROFILE IN DIET INDUCED HYPERLIPIDEMIC RATS

ABSTRACT

In this study, aqueous stem bark extractKdfaya senegalensis (ASBEKS) was
administered to the hyperlipidemic rats to evaluiddeeffects on lipid parameters.
Fifty (50) albino rats were divided into five graul, II, Ill, IV and V) of ten rats
each. Group | served as normal control. Group t/a@ as hyperlipidemic control
group, Group llI, IV and V were hyperlipidemic aadministered with the extract at
a dose of 100mg/kg, 200mg/kg and 300mg/kg per dapectively for two weeks. At
the end of the first week, five rats were selectaddomly from each group,
euthanized and serum was collected for analysilspaf profile (Total Cholesterol,
LDL-Cholesterol, HDL-Cholesterol and Triglyceridelhe remaining rats were
euthanized for analysis of serum lipid profile atdeof the second week. A
significant decrease (p<0.05) was observed in tle@ammserum Total Cholesterol,
LDL-Cholesterol and Triglyceride in test groupsr¢@ps lIll, IV and V) animals
administered with the extract for two weeks whempared with the hyperlipidemic
control (Group I). A significant increase (p>0.0B) HDL-Cholesterol was only
observed in group V administered with the highestedof the extract for two weeks.
The observed anti hyperlipidemic activity of extraapport the traditional claim and
could be associated with its phytochemicals costent
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1.0 INTRODUCTION

Hyperlipidemia is the presence of elevated levélBpads and/or lipoproteins fractions
(LDL-Cholesterol, TG and VLDL) in the blood. Hypgdemia may be basically
classified into familial (also called primary) cadsby specific genetic abnormalities or
acquired (also called secondary) when resultinghfenother underlying disorder that
lead to alterations in plasma lipids and lipopnoteietabolism [1]. Hyperlipidemia has a
complex pathophysiology consisting of various geneifestyle, and environmental
factors, It is not a disease but a metabolic devaremt that can lead to many diseases,
most notably cardiovascular diseases [2].

Significant ethnic differences exist in the prevae and types of lipid disorders. While
elevated serum Total-cholesterol and LDL-cholestare the main concern in Western
populations, in other countries hypertriglyceridarand low HDL-cholesterol are more
prevalent [3]. The escalating trend of obesity, veall as changes in lifestyle and
environmental factors have make lipid disordertoha medical and public health threat
[4]. Elevated levels of LDL-cholesterol and lowewél of HDL-Cholesterol are regarded
as artherogenic (prone to cause atherosclerosjs)Tluis disease process leads to
myocardial infraction, stroke and peripheral vaacdiseases [6]. LDL particles are often
termed “bad cholesterol” because they have bedwmdirto atheroma formation. On the
other hand, high concentration of functional HDLhigh can remove cholesterol from
cells and atheroma, offer protection and are saonestireferred to colloquially as “good
cholesterol”. If these postulations were correlagnt lowering blood lipid concentration
should reduce mortality and morbidity from diseasessociated with high lipid

concentration like heart disease and diabetes.
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Khaya senegalensis A. Juss (Meliaceae) is commonly called the dryezamahogany or
African mahogany. The specific name means ‘of Saheghich is where the type
specimen was collected and regarded as the mpstgsanedicinal meliaceous plant in
African traditional remedies [7]. The bitter barktmact have been used as a folk
medicine for treatment of diabetes and lipid digosd8], hypertension [9], jaundice [10],
and malaria [11]. The bark extract has been usemhasstringent for wounds and used
occasionally for tanning because of the rich retbrcd provides. Roots are applied
topically against stomach-ache, oedema and ameyearhyoung twigs and roots are
used as chewing sticks [12]. Fruits extracts hasen shown to exhibit Antioxidative
and hypolipidemic properties [13].

2.0 MATERIAL AND METHODS

2.1 MATERIALS

2.1.1 STUDY ANIMALS

Fifty (50) male and female albino rats of threddor months weighting 80-100g were
purchased from the department of Biological Sciergayero University Kano, they
were housed in aluminum cages with saw dust abthi®m of the cage at an ambient
temperature (temperature 2580 photo period 12 hours natural light and 12 hours
dark). The animals had free access to standaretizell grower feed and drinking
water.

2.1.2 PLANT MATERIAL

Khaya senegalensis stem barks were collected from Bayero Universitp&#&ocated in
the ancient city of Kano, North West of Nigeria)hel plant was identified and

authenticated at the Herbarium of Plant Biology &épent, Bayero University Kano
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and was given a voucher number of (BUK/HAN/O11@)eBtem bark was shade dried
and ground to powder.

2.2METHODS

2.2.1 INDUCTION OF HYPERLIPIDEMIA

Cholesterol rich diet was formulated using the radtbf Vesselinvitchet al [14] which

is as follows: Pure cholesterol and palm oil wedrerbughly mixed with the grower
mash feed on a percentage ratio by weight of 280 ie feed was given to the animals
for a period of four weeks to induced hyperlipidarprior to treatment. The weight gain
in rats was noted.

2.2.2 EXTRACT PREPARATION

Two hundred gram (200g) of the powder was weighetisoaked in 500ml of distilled
water, the solution was shake vigorously and lefstand at room temperature for 24
hours. The mixture was filtered by passing througiattman’s Filter No.1. The filtrate
thus obtained was concentrated by complete evaporaif solvent using rotary
evaporator to yield a dark brown residue. Fivengi®g) of the dried sample was
dissolved in fifty milliliters of distilled waterat give concentration of 100mg/ml. the
volume to be administered to animals was calculatedording to the method of
Muhammacdkt al [15].

Volume to be administered (ml) = _ weight ofsréitg) x dose (ma/kqg)

Concentration of the extract (mg/ml)
2.3 EXPERIMENTAL PROTOCOL

The fifty (50) rats were grouped and treated ds\d
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94  Group I: Normal Control; they are none hyperlipidemic and no extract was given
9%roup I1: Hyperlipidemic control; no extract was administered.

96 Group Ill: Hyperlipidemic; administered with the extract at a dose of 100mg/kg daily.

97 Group IV: Hyperlipidemic; administered with the extract at a dose of 200mg/kg daily.

98 Group V: Hyperlipidemic; administered with the extract at a dose of 300mg/kg daily.

99
100 At the end of the first week, five animals from each group were euthanized and blood
101 sample of each rat was collected into a labelled centrifuge tube after which it was
102 centrifuged and the serum was obtained for assay of lipid profile (Total cholesterol,
103 LDL-cholesterol, HDL-cholesterol and Triglyceride). The treatment was continued for
104 the rest of the animals and were euthanized at the end of the second week and serum was
105 obtained for analysis of lipid profile. HDL and LDL-Cholesterol were assayed by the
106 method of Friedwaret al [16], Triglycerides by the method of and Total Cholesterol by

107 the method of Trinder [17].
108 2.4 STATISTICAL ANALYSIS
109 Results were expressed as mean + standard deviation and analyzed using ANOVA, with
110 p value <0.05 considered significant followed by Tukeyost hoc test. A component of
111 GraphPad Instat3 Software [18] version 3.05 by GraphPadInc was used to analyze the
112 data.
113

114 3.0 RESULTS AND DISCUSSIONS

115 3.1 RESULTS



UNDER PEER REVI EW

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131
132
133

The effect of the extract on body weight of hygedemic rats after seven (7) and
fourteen (14) days of administration was shownralnlé 1. The weight of hyperlipidemic
control rats increases significantly (p<0.05) conegao normal control, Also the weight
of rats treated with the extract falls significgnith group treated with 300mg/kg for one
week and in all test groups treated with the extfactwo weeks. Table 2 present the
effect of the extracbn lipid profile (HDL-C., LDL, TC and TG) of hypegidemic rats
after one week of treatment. The result shows aifgignt increase (p<0.05) in serum
Triglyceride, LDL-Cholesterol and Total Cholesteial hyperlipidemic control group
compared to normal control, and a significant dasee(p<0.05) in Triglyceride, Total
cholesterol and LDL-cholesterol in 300mg/kg treatgdup (group V) was observed
compared to hyperlipidemic control (group Il). Tald present the effect of the extract on
lipid profile (HDL-C., LDL, TC and TG) of hyperligiemic rats after two weeks of
treatment. A significant decrease (p<0.05) in setuglyceride, total cholesterol and
LDL-cholesterol was observed in all treated gro(i@mg/kg, 200mg/kg and 300mg/kg
body weight) compared to hyperlipidemic controbhidose dependent pattern.

Table 1: effect of aqueous stem bark extract of Khaya senegalensis on body weight of
Hyperlipidemic rats before and after induction of hyperlipidemia and after
treatment.

Weight before ~ Weight after Weight after 7 days Weight after 14 days

induction (g) Induction(g) Treatment (Q) Treatment (Q)
GROUP | 96.66+2.88 122.33+2.51 126.30+2.30 130.0m3:2
GROUP Il 93.70+1.23 170.66+1.15 179.00+3.60 188.33+2.88""
GROUP IlII  88.23+0.96 172.33+2.51 150.00+5.00 1381665




UNDER PEER REVI EW

134

135
136
137

138
139
140

141
142
143

144
145
146
147

GROUP IV 89.45+1.30 171.66+2.88 141.30+£1.15 1281003

GROUPV  90.50+2.05 173.00£1.73 131.60+2.88 116.66+2.88

Results are presented as Mean * standard devigteri0). Value with the same
superscripts in a column are significantly diffdareampared to each other (P<0.05).

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 I 8.24+0.3%" 4.96 +0.23"  1.17+0.02 4.63+0.74
Group Il 6.25+0.27 2.85+0.14 1.45+0.06 4.2620.62
Group IV 5.08%0.11 2.12+0.08 1.55+0.06 3.1240.13
Group V 4.75+0.08 1.89+0.18 1.59+0.16 2.30+0.15

Results are presented as Mean + standard deviafiorg). Value with the same
superscripts in a column are significantly diffdareampared to each other (P<0.05).

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 3.2320.1% 0.97+0.07 1.65+0.08
Group I 7.69+0.18°%  4.7+0.27"%"  1.16+0.07 4.08+0.30"¢
Group I 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
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Group V 4.06+0.09 1.35+0.37 2.04+0.08 2.12+0.18

Results are presented as Mean + standard deviafig). Value with the same
superscripts in a column are significantly diffdareampared to each other (P<0.05).
3.2DISCUSSION

Body weight gain in hyperlipidemic rats was sigraintly higher than weight gain in
normal control rats. This is an indication of swgsfal induction of obesity as a result of
four weeks feeding on high fats diet [19]. Treatmesth different concentrations of
ASBEKS significantly reduced weight gain by hypgidiemic rats. Thus, this might be
the reason whyKhaya senegalensis is used traditionally by obese people to control

weight, hence confirming earlier report of the weKhaya senegalensis stem bark

extract to regulate body weight gain [20].

Significant increase in blood cholesterol of anisngdd with high cholesterol rich diet
was observed when compared to normal control. Tatalesterol level of the normal
control rats increased steadily from 4.27mmol/L 824mmol/L in hyperlipidemic
control, LDL-cholesterol also increases from 2.42vtimto 4.96mmol/L and triglyceride
concentration increases from 1.57mmol/L in normantml to 4.63mmol/L in
hyperlipidemic control. This is an indication ofceessful induction of hyperlipidemia as
a result of intake of cholesterol rich diet. Tresn conformity with the study of Met al
[21] who reported that feeding on high cholesteich diet have been positively related

to hypercholesterolemia and the risk of cardiovisaliseases.

The results for the effects of the extract on totadlesterol showed significant decrease

in the amount of total cholesterol in group V (3@ky) administered with the extract
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for one week and in all test (Groups Ill, IV andtx€ated with 100mg/kg, 200mg/kg and
300mg/kg) administered with the extract for two Weeompared to hyperlipidemic
control. This suggested th#thaya senegalensis stem bark extract may have affected
cholesterol biosynthesis which resulted to reduciio the level of cholesterol in the

blood.

The low density lipoprotein cholesterol (LDL-Ch.)alues obtained like that of
cholesterol decreased significantly in group V raftee week and in all test groups after
two weeks of treatment witlne extractEpidemiologic surveys have shown a continuous
linear relationship between LDL-cholesterol levalsd chronic heart disease events. A
similar relationship probably exists relating LDhatesterol levels to risk of ischaemic

stroke [22].

High density cholesterol levels are reported torelate inversely with the risk of
coronary heart disease [23]. In the current stubg, serum Triglyceride and HDL-
cholesterol level decreases and increases respigctiv hyperlipidemic treated groups
compared to the hyperlipidemic control. The maximeifficacy of the extract was seen
in group administered with the highest dose ovey tweeks period. The association
between a low level of HDL-Cholesterol and an iased risk of CVD has been well

established through epidemiology and clinical stad4].

The possible mechanism of action of this extractlolesterol metabolism has not been

clarified. One possible mechanism may Kieaya senegalensis lowers the plasma and
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hepatic cholesterol concentrations by suppressindpiting HMG-CoA reductase an
enzyme that catalyzes the committed step in ched@ssynthesis [25]. Another possible
mechanism may be through counteracting LDL-cholektBy promoting the reverse
cholesterol transport pathway through inducing filmxe of excess accumulated cellular
cholesterol [26]. Also, TG lowering effect &haya senegalensis stem bark extract may
contribute to inhibition of VLDL secretion by thevér increase VLDL clearance via

lipoprotein lipase pathway.

4.0 CONCLUSION

It can be concluded that aqueous stem bark extfakhaya senegalensis shows good
anti-hyperlipidemic action against High fat dietluced hyperlipidemia.

5.0 CONSENT

It is not applicable.
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