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INTRODUCTION

Hyperlipidemia is a key risk factor that contributes to
development and severity of cardiovascular diseases
globally!™, It was strongly associated with high
concentradon of serum total cholesterol, low density
lipoprotein, very low density lipoprotein, reduced high
density lipoprotein, altered redox homeostasis.!2% In
parBcular, it was noted that increased release of free
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Vernonia amygdalina stem as food waste was assessed
for an®nutrients and its etect on serum lipid projle of
monosodium  glutamate-intoxicated rats. Twenty (20)
adult male Wistar rats were randomly assigned into Jve
groups ( -E). Group (control) rats were administered
water only. Group B rats received 8000 mg/kg body
weight monosodium glutamate (MSG). Group C rats
received the sample extract while those in groups D and
E received 8000 mg/kg body weight MSG plus 200 mg kg
and 400 mg/kg boby weight extract, respecOvely.
nBnutrients detected were: tannin (130.06 + 11.67 mg/
100 g), trypsin inhibitor (7.75 £ 0.02 pl/mg) and phytate
(110 + 001 mg/100 g). Oer 14 days exposure,
triacylglycerol (T G) concentraBon in the MSG-rat group
was signijcantly (p<0.05) higher as compared to tbat in
the other rat groups except the group E rats. Total
cholesterol (TCHOL) and low-density lipoprotein (LDL)
concentrabon in the MSG-treated rats were signiJcantly
(p<0.05) higher than the corresponding parameters in
the other rat groups. Rats in the MSG group had
signijcantly (p<0.05) lower high density lipoprotein (HDL)
concentrabon compared to the low and high dose extract
groups (D and E). Thus tannin is the most abundant out
of the determined an®nutrients in Vernonia amygdalina
stem. nd, the sample extract showed a signijcant lipid
lowering eTect either alone or simultaneously with MSG-
intoxicaBon. The apparently synergisOc interacbve eTect
of the sample extract with MSG-intoxicabon on the HDL
concentrabon in the rats could be signijcant hence
warrants follow-up.

radicals induces oxidaBve stress, atherosclerosis and
enhances lipid peroxidaBon.B! Over the years, bioacove
principles contained in most plants have been exploited
in the management of various diseases.” Such plant-
based bioac6ve principlesinclude anénutrients principally
used by plants for defence against predatory a>acks and
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for comba®ng diseases.!* Essen6ally, diTerent plant stem
and roots serve as chewing sBck for oral health. One
example of such plant, Vernonia amygdalina, belongs
to the family of Compositae. Vernonia amygdalina is
predominant in tropical grasslands. It is a shrub of about 5
m high with white fragnant Nowers that occur in panicles.
It closely resembles, but quite diTerent from, Vernonia
colorata that has hairy leaves.®! The Vernonia amygdalina
leaves serve as vegetables for soup preparadon in Nigeria
where it is commonly known as ’biZer leaf’ or ‘Shiwaka’
in Hausa, ‘Olugbu’ in Igho and ‘Ewurojije’ in Yoruba.
The bizer taste of Vernonia amygdalina plant parts has
been aZributed to the presence of some anénutrients
like saponin, tannins and glycosides.l! Some of these
anénutrients reportedly possess an6corrosivell and
anefungal proper6es® while tannins and phytates
par6cularly bind to and consequently precipitate organic
compounds (amino acids, proteins), irons as well as
phytochemicals including alkaloids.®! Thus, presence
of some of these an6nutrients could reduce nutrients
bioavailability. This study therefore aimed to determine
the an®nutrients in Vernonia amygdalina stem - a food
waste and eTect of its ethanol extract on the serum
lipid projle of normal and monosodium glutamate-
intoxicated rats. To achieve the aim, respecbve content
of tannins, trypsin inhibitor and phytates was assessed
as ane-nutrients while the concentraBon of triglycerol
(T G), total cholesterol (TCHOL), high density lipoprotein
(HDL), low density lipoprotein (LDL) as well as their
relevant corresponding rabos were determined to
evaluate the eTect of Vernonia amygdalina stem extract
on normal and monosodium glutamate intoxicated
rats.

MATERIALS AND METHODS

Collection, Identification, Preparation and
Extraction of Plant Material

Fresh stem of Vernonia amygdalina were harvested
from a farm in  mawom Oboro, lkwuano LG of bia
State, Nigeria. The plant material was authen6cated
by Prof H.O Edeoga of the Department of Plant Science
and Biotechnology, Micheal Okpara University of
Agriculture, Umudike, Abia State, Nigeria. The leaves
were removed from the stem and the stem was air-dried
for 14 days and later ground to powder using a grinding
machine.

Cold macerabon method was used for the extracOon.
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BrieNly, two hundred grammes (200 g) of the ground
stem powder were soaked in 1000 ml absolute ethanol
in a covered amber boZle that was shaken at intervals
for 72 hrs. Whatman No 1 ]lter paper was used to Jlter
the solubon and the ]ltrate obtained was evaporated
to dryness using a water bath (DK-420) at 50°C, and
thereaOer stored in the refrigerator unél used.

Determination of Antinutritional Factor in
Vernonia Amygdalina Stem

Tannins concentraBon was determined by Folin-Dennis
colorimetric method as described by Pearson.l'® The
method described by Russell™” was employed for phytate
determinadon while trypsin inhibitor was by the method
described by Prokopet and Unlenbruck.™?

Animal Study

Toxicity was induced using 8000 mg/kg body weight of
the monosodium glutamate (MSG) (dissolved in water)
which was orally administered to the rats daily for 14
days according to Mariyamma et al.*% Previous studies
by Egbuonu and Oriji® and Egbuonu and Ekwuribe™*!
indicated that MSG (8000 mg kg* B.W) could alter serum
lipid parameters and induce stress in rats. Twenty (20)
male albino rats (100- 160 g; 8 weeks) used in this study
were obtained from the animal breeding unit of the
College of Veterinary Medicine, University of Nigeria,
Nsukka. They were acclimaBzed for one week and
randomly distributed into 5 groups (A-E) of 4 rats each.
Extract was administered to the rats according to body
weight raBo as shown below:

Group (control) : Dis6lled water (2 ml kg B.W).

Group B : MSG (8000 mg kg* B.W)
Group C . Extract (300 mg kg?)
Group D : MSG (8000 mg kg*) +
Extract (200 mg kg™ B.W)
Group E : MSG (8000 mg kg*) +

EXTR CT (400 mg kg™ B.W)

Oer two weeks of oral administrabon, the rats were
sacri] ced aOer an overnight fast by cervical puncture and
the blood was collected into clean plain boZles, allowed
to clot, centrifuged at 3000 rpm for 5 minutes. The
resultant serum was collected and used for biochemical
analysis. The ethical guidelines for handling laboratory
animals of NaBonal InsBtute of Health, US as approved
by the College of Veterinary Medicine Ethical CommiZee
of Michael Okpara University of Agriculture Umudike,
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Nigeria was duly followed.

Biochemical Analysis

Serum total cholesterol concentrabon was determined
using the method of Allain et al. as contained in QCA
commercial kits. Serum triglyceride concentraBon
was determined using the method of lbers et al.t"!
as contained in Randox commercial kit. Serum HDL-
cholesterol concentrabon was determined using the
method of Albers et al.l as contained in QCA commercial
kits.

Statistical Analysis

Data obtained were subjected to one way analysis of
variance to test for diTerence among all the groups.
Duncan’s mulBple range tests was used to test for
signiJcant diTerences among the means and p — value
of < 0.05 was considered staBsBcally signi]cant. Result
values were expressed as mean = SEM.

RESULTS AND DISCUSSION

Table 1 presents the annutrient content of the ethanol
extract of Vernonia amygdalina stem. It reveals that the
sample extract contains (in increasing order) phytate
(1.10 £ 0.01 mg/100 g), trypsin inhibitor (7.75 £ 0.02 pl/
mg) and tannin (130 £ 11.67 mg/100 g). Interesengly,
tannin content (mg/100 g) obtained in this study is
markedly higher than 0.0557 mg/100 g and 50.70+£0.39
mg/100 g reported by Oko et al.*® and Nimenibo-Uadia
et al.™ respecBvely for V. amygdalina stem, which could
be aZributed to seasonal and locaBon variaBon. Tannin
exhibited anBoxidant and an6diabe®c properbesi??.
Generally, high tannin content in foods could be
deleterious to health as they form complexes with, and
limit the bioavailabilty of proteins and other biomolecules
including carbohydrates, pecon, hemicelluloses and
divalent metals. However, simple processing methods like
boiling could be employed to reduce tannin content!?Y,
hence recommend in order to harness the rich tannin
content of the V. amagydalina stem noted in the present
study.

Hyperlipidemia is a key predisposing factor to
development of atherosclerosis which is a threat to the
development of coronary heart diseases including stroke
and myocardial infarcOonf??, Results from this study
showed that the triacylglycerols (T G), total cholesterol
(TCHOL) and low density lipoproteins (LDL) of the
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monosodiumglutamate (MSG) groupwere higher (p<0.05)
while the HDL was lower (p<0.05) than the other groups
indicadng, possible alterabon in cholesterol metabolism.
This agrees with the report of Okediran et al.[23] and
Egbuonu and Ekwuribe™®* who reported hyperlipideamia
in rats following MSG administraBon at 8000 mg kg*
body weight. dministrabon of Vernonia amygdalina
stem extract led to reduced (p<0.05) T G, TCHOL and
LDL in the rats. Monosodium-intoxicated rats co-treated
with 200 mg kg body weight of extract had signiJ cantly
lower (p<0.05) T G, TCHOL and LDL, suggeseng possible
ameliorabve etect of Vernonia amygdalina stem extract
in MSG-induced hyperlipidemia in the rats. Triacylglycerol
(T G) reducBon by the extract could be by acbvabon of
lipoprotein lipase, an endothelium bound enzyme that
hydrolyses triacylglycerol into fazy acids, consequently,
resuldng in the noted decreased concentraBon as
reported by Sikarwar and Pa6l.?* Similarly, the extract
in this study, could have reduced TCHOL in the rats by
sdmuladbng  cholesterol-7-alpha-hydroxylase  and/or
decreasing hepa®c HMG Co reductase acOvity that
convert cholesterol to bile acids. These enzymes were
not determined in the present study to conjrm the
suggesdons and possible mechanisms thereto, hence
further studies in that direcBon are warranted and
recommended.

Low density lipoproteins transport (LDL) transports 60-
70% cholesterol to body cells. Its concentraBon usually
increases as total cholesterol increases. In this study, the
extract could have possibly enhanced liver cells ability to
discharge LDL from blood by increasing the LDL receptors
density that binds to apolipoprotein B.?*! High density
lipoproteins (HDL) scavenge excess cholesterol and its
estersin the blood and peripheral ©ssues, transports them
to the liver where they are broken down to bile acids. It
is termed protecOve cholesterol because of its ability to
reduce blood and peripheral 6ssue concentrabons and
prevendon of plaque formabon that block the aorta.
261 Results of this study showed increased (p<0.05) HDL
concentradon in the rats by the sample extract. This
could be by increased acOvity of lecithin-cholesterol acyl
transferase that incorporates free cholesterol into HDL,?7]
warraneng further conJrmatory studies.

Rabos of components of lipid pro}le are used as markers
to evaluate development of atherosclerosis,?® as well
as extent of coronary heart diseases. Rats in the extract
group had lower (p<0.05) CHOL: T G but higher T G/
TCHOL raBo compared to the MSG group. Iso, MSG
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group had lower (p<0.05) HDL/LDL and LDL/HDL raos
compared to other groups. In a similar study, Egbuonu
and Ekwuribe™ reported high TCHOL:T G rafo and low
T G:TCHOL ra6o in MSG-intoxicated rats administered
Mangifera indica seed kernel extract while rats in the
MSG-intoxicated group had high HDL:LDL and low LDL:
HDL raBos. n indepth biochemical implicaBon of lipid
projle raBos has not been agreed upon, though Ojiakor
and Nwanjo®! suggested that a greater than 0.3 HDL/
TCHOL rabo and a less than 2.3 LDL/HDL raBo suggest
low risk of peripheral arterial disease. Results from
this study suggest that the extract could azenuate the
hyperlipidemic eTects induced by MSG, thereby eliciong
benejcial eTects by lowering the triacylglycerol, total
cholesterol, and LDL while increasing the HDL level in the
rats.
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CONCLUSION

In conclusion, tannin is the most abundant out of the
determined an®- nutrient in Vernoniaa amygdalina
stem. nd, the sample extract showed signi}cant lipid
lowering eTect either alone or simultaneously with
MSG intoxicaBon. The apparently synergisec interacbve
eTect of the sample extract with MSG intoxicaBon on
the HDL concentraBon of rats may be signijcant and
warraneng follow-up.

Limitations of the Study
The study was only conducted using male albino Wistar
rats.
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