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Abstract: The present study evaluated the effects of commercial herbal preparation (HM) on lipid profile of
hydrogen peroxide (H O )-intoxicated rats. The phytochemical constituents of HM and lipid profile (total2 2

cholesterol (TC), high and low density lipoproteins (HDL and LDL) and triacylglycerol (TAG) concentrations)
were  determined  using  standard methods. A total of thirty (30) male Wistar rats, divided into 6 groups of 5
rats each were used for the study. Rats in group 1 served as control. Rats in groups 2-6 received a single
intraperitoneal dose of H O on day 0. Rats in group 2 were not treated while those in groups 3, 4 and 5 were2 2

administered with 1, 2 and 3 ml/kg. b.w of HM, and group  6  received  100 mg/kg b.w  of  silymarin  orally for
14  days. All the  experimental rats were sacrificed on the 15  day, after an overnight fast and blood samplesth

were subjected to lipid profile  analysis.  The  presence  of  alkaloids,  saponins,  flavonoids, tannins,
glycosides,  steroids, carotenoids, anthocyanins, anthraquinones, terpenoids and phenols were detected in
HM. There was a significantly (p < 0.05) higher mean serum TC, LDL and TAG, and lower HDL concentrations
of rats in group 2 compared with that of group 1 (normal control). The TC, LDL and TAG  concentrations  of
rats in the groups intoxicated and treated with 1, 2 and 3 ml/kg b.w. of HM showed a significant (p < 0.05)
decrease compared to that of group 2. However, there was a significantly (p < 0.05) higher HDL concentrations
in rats in the groups treated with 1, 2 and 3 ml/kg b.w HM compared with those of rats group 2. Findings from
the present study indicated that the HM exhibits anti-hyperlipidemic effect which may be attributed to the
phytoconstituents.
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INTRODUCTION in cell membrane and how these oxidative damages are

In all living cells, lipids are required to maintain pathological conditions have been reported [2-4]. This
cellular structure, provide energy and they are  involved has been linked with so many pathological situations
in  cell  signaling.  Lipid  metabolism generates a variety such as cancers and cardiovascular diseases. The burden
of biological intermediates. Lipid metabolism can alter is worsened by toxicities associated with lipid-lowering
membrane composition and  permeability  which  cause drugs such as statins [5-7]. In view of this, there are needs
the  development  and progression of many diseases. to search for alternatives that can prevent or modulate
Lipid metabolism  participates  in  the regulation of many such deleterious effects of oxidants. The use of herbal
cellular processes such as cell growth, proliferation, medicine, plant-derived material or preparations with
differentiation, survival, apoptosis, inflammation, motility, therapeutic health benefits, which contain either raw or
membrane homeostasis, chemotherapy response, and processed ingredients from one or more plants [8], which
drug resistance  [1].  Polyunsaturated fatty acids (the has been accepted because of perceived low toxicity,
main component of membrane lipids) are susceptible to availability and affordability could be promising. The
peroxidation. This results in several damages to manufacturer of a commercial herbal preparation (HM)
biomolecules in the body. The impact of lipids oxidation that is widely sold and consumed with high prevalence as

involved in both physiological processes and major
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a drug as well as food supplement in Nigeria and other laboratory animals and the revised National Institute of
African countries claims that it has lipid lowering Health Guide for Care and Use of  Laboratory  Animal
potentials. The present study evaluated the effect of HM (Pub No.85-23, revised 1985) at the Animal house,
on lipid profile of hydrogen peroxide-intoxicated rats. The Department of Biochemistry, Faculty of Biological
phytochemical contents of the herbal preparation were Sciences, University of Nigeria, Nsukka. The mice were
also determined. used for acute toxicity and rats for anti-hyperlipidemic

MATERIALS AND METHODS

Materials: Drugs used for this study were Silymarin mice were used and divided into three groups of three
(Y.S.P. industries (M) Sdn. BHD), and commercial herbal mice each and orally administered 1 ml/kg, 3 ml/kg and 5
preparation (HM) were purchased from drug store in ml/kg body weight of the herbal preparation respectively.
Nsukka, Enugu State, Nigeria. The commercial herbal The mice were observed for 24 hours for behavioural and
preparation (HM) is composed of the different parts of body weight changes as well as lethality. 
Cymbopogon citratus (13%), Carica papaya leaves
(12%), Magnifera indica back (11%), Moringa oleifera Study Design for Anti-Hyperlipidemic Study: Thirty (30)
leaf (11%), Citrus limonia (9%), Psidium guajava (9%), male Wistar albino rats, divided into 6 groups of 5 rats
Zingiber officinale root (9%) and Allium sativum (6%) each were acclimatized for 14 days and treated as shown
blended in water. in Table 1. A single dose of hydrogen peroxide (H O ) (5%

Methods 0 (after acclimatized) while drugs (silymarin and HM) were
Qualitative Phytochemical Analyses: The phytochemical administered to rats from days 0-14, once daily. The
contents were determined using the methods of Harborne experimental rats were sacrificed on day 15, after an
[9] and Trease and Evans [10] with little modifications. overnight fasting, their blood samples were collected and

Management of Experimental Animals: Animals used for
the study were male albino mice of body weight 20-30 g Determination of Biochemical Lipid Profile: Serum total
and rats of body weight 180-200 g. They were obtained cholesterol  (TC)  concentration  was determined using
from the Faculty of Veterinary Medicine, University of the method of Allain et al. [11] as contained in QCA
Nigeria, Nsukka. Before the experiment, the animals were commercial kits. Serum high density lipoprotein (HDL) and
acclimatized under standard laboratory condition in the triacylglycerols (TAG) concentrations were determined
animal farm of the Department of Home Science and using the method of Albers et al. [12] as contained in
Nutrition, Faculty of Agriculture, University of Nigeria, QCA commercial kits. Low density lipoprotein (LDL) was
Nsukka for 14 days with free access to water and fed with determined  by  modified method of Friedwald et al.[13],
pelletized growers feed ad libitum. They received humane as the difference between total cholesterol and the
care throughout the experimental period in accordance cholesterol content of the supernatant after precipitation
with the ethical rules and recommendations of the of the LDL fraction by polyvinyl sulphate (PVS) in the
University  of  Nigeria  committee  on  the  care and use of presence of polyethylene glycol monomethyl ether. 

study.

Acute Toxicity Study of the Herbal Preparation: Nine (9)

2 2

v/v) was administered intraperitoneally to the rats on day

the serum was subjected to lipid profile analysis. 

Table 1: Study design for anti-hyperlipidemic study

Groups Description Treatment

Group 1 Normal control Normal control (No intoxication, 5 ml/kg b.w. of distilled water)
Group 2 Positive control Hydrogen peroxide (H O ) intoxicated without treatment2 2

Group 3 Low dose of drug Induced with H O and treated with 1 ml/kg b.w. of HM2 2

Group 4 Mid dose of drug Intoxicated with H O and treated with 2 ml/kg b.w of HM2 2

Group 5 High dose of drug Intoxicated with H O and treated with 3 ml/kg b.w of HM2 2

Group 6 Standard control Intoxicated with H O  and treated with 100 mg/kg b.w of silymarin2 2

HM = Commercial herbal preparation), number of rats per group (n) = 5. The doses used in this study were derived from the manufacturer’s recommended
dose.
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LDL = Total cholesterol – cholesterol in the supernatant rats in group 2 (H O -intoxicated and untreated) (4.98±0.72

Statistical Analysis: Data were reported as mean±SD. groups 1 (3.65±0.13 mmol/l), 2 (3.55±0.13 mmol/l), 4
One way analysis of variance (ANOVA) were used to (3.25±0.48 mmol/l), 5 (2.95±0.13 mmol/l) and 6 (3.50±0.14
analyze the experimental data and Duncan multiple test mmol/l). However, treatment of intoxicated rats with varied
range was used to compare the group means obtained doses of HM in groups 3, 4 and 5 and silymarin in group
after each treatment with control measurements in IBM 6 reduced the mean serum TC concentration when
Statistical Product and Service Solutions (SPSS). compared to rats in group 2. Also, there was no
Differences were considered significant when p < 0.05. significant (p > 0.05) difference in the mean serum TC

RESULTS mean serum triacylglycerol (TAG) concentration of rats in

Phytochemical  Constituents  of     HM:     Result   of  the higher than those in groups 1 (1.23±0.17 mmol/l), 3
phytochemical constituents of HM is shown in Table 2. (1.43±0.13 mmol/l), 4 (1.35±0.13 mmol/l), 5 (1.23±0.05
The presence of alkaloids (3.50%), steroids (1.00%) and mmol/l) and 6 (1.38±0.05 mmol/l). However, treatment with
terpenoids (1.00%) were detected in high amount, herbal preparation (HM) in groups 3, 4 and 5 and with
glycosides (0.50%), anthocyanins (0.46%), silymarin in group 6 reduced the mean serum TAG
anthraquinones (0.43%) and saponins (0.40%) were concentration compared to rats in group 2. The mean
detected in moderate amount while flavonoids (0.18%), serum low density lipoprotein (LDL) concentration of rats
tannins (0.03%), phenols (0.22%) and carotenoids (0.11%) in group 2 (3.95±0.10 mmol/l) was significantly (p < 0.05)
were detected  in  low  amount.  The  observation  showed higher than those in groups 1 (1.40±0.14 mmol/l), 3
that alkaloids, steroids and terpenoids are the major (2.33±0.10 mmol/l), 4 (1.90±0.19 mmol/l), 5 (1.85±0.24
phytoconstituents of the herbal preparation (HM). mmol/l) and 6 (1.93±0.21 mmol/l). However, treatment with

Acute Toxicity Test in Mice: As shown in Table 3, there the LDL concentration compared to rats in group 2. The
was no significant behavioural and body weight changes mean serum high density lipoprotein (HDL) concentration
as well as mortality recorded in the mice used for acute of rats in group 2 (0.88±0.10 mmol/l) was significantly (p
toxicity test after 24 hours of observation. < 0.05) lower than those in groups 1 (1.95±0.24 mmol/l), 3

Effects of Commercial Herbal Preparation (HM) on Lipid mmol/l) and 6 (1.32±0.21 mmol/l). However, treatment with
Profile of Experimental Rats: The results of the lipid HM as seen in groups 3, 4 and 5, and with silymarin in
profile of the experimental rats are  shown  in  Table  4. group 6 increased the mean serum HDL concentration
The  mean  serum  total  cholesterol  (TC) concentration of compared to rats in group 2. 

2 2

mmol/l) was significantly (p < 0.05) higher than that of

concentration of rats in groups 1, 3, 4 and 6. Similarly, the

group 2 (1.65±0.24 mmol/l) was significantly (p < 0.05)

HM in groups 3, 4 and 5, and silymarin in group 6 reduced

(1.48±0.10 mmol/l), 4 (1.68±0.13 mmol/l), 5 (1.93±0.10

Table 2: Phytochemical constituents of HM

Phytochemicals Bioavailability Amount (%)

Saponins ++ 0.40

Tannins + 0.03

Alkaloids +++ 3.50

Flavonoids + 0.18

Glycosides ++ 0.50

Terpenoids +++ 1.00

Phenols + 0.22

Steroids +++ 1.00

Carotenoids + 0.11

Anthraquinones ++ 0.43

Anthocyanins ++ 0.46

Key: +++ = high content; ++ = moderate content; + = low content
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Table 3: Acute toxicity test result of HM
Group Doses (ml/kg body weight) Mortality Behavioral Changes Body weight change
Group 1 1 0/3 Nil Not significant
Group 2 3 0/3 Nil Not significant
Group 3 5 0/3 Nil Not significant
(n = 3)

Table 4: Lipid Profile of Normal and H O -Induced rats, Treated with HM2 2

Groups TC (mmol/l) TAG (mmol/l) LDL (mmol/l) HDL (mmol/l)
Group 1 3.65±0.13 1.23±0.17 1.40±0.14 1.95±0.24b a a d

Group 2 4.98±0.72 1.65±0.24 3.95±0.10 0.88±0.10c c d a

Group 3 3.55±0.13 1.43±0.13 2.33±0.10 1.48±0.10b bc c b

Group 4 3.25±0.48 1.35±0.13 1.90±0.19 1.68±0.13b ab b c

Group 5 2.95±0.13 1.23±0.05 1.85±0.24 1.93±0.10a a b d

Group 6 3.50±0.14 1.38±0.05 1.93±0.21 1.32±0.21b b b b

Data are mean±standard deviation (SD) (n = 4). Values with different superscripts in a column are significant at p < 0.05. TC = Total cholesterol; TAG =
Triacylglycerols; HDL/LDL = High/Low density lipoprotein; HM = commercial herbal preparation; H O  = Hydrogen peroxide2 2

Group 1 = Normal control (3 ml/kg b.w. of distilled water)
Group 2 = Positive control (H O -induced and untreated)2 2

Group 3 = Low dose treatment (H O -induced and treated with 1 ml/kg b.w. of HM)2 2

Group 4 = Mid-dose treatment (H O -induced and treated with 2 ml/kg b.w. of HM)2 2

Group 5 = High dose treatment (H O -induced and treated with 3 ml/kg b.w. of HM)2 2

Group 6 = Standard control (H O -induced and treated with 100 mg/kg b.w. of Silymarin)2 2

DISCUSSION receptors/transporters and enzymes responsible for lipid

The present study evaluated the phytochemical a target of most toxicant and the organ responsible for the
constituents of commercial herbal mixture (HM) and lipid modulation of lipid levels in the body. Damaged liver
profile of hydrogen peroxide-intoxicated rats treated with cannot effectively breakdown cholesterol leading to its
the herbal mixture. Result of the phytochemical analysis accumulation in the blood. Treatment of H O -intoxicated
of this herbal drug showed the presence of alkaloids, rats with different doses of the herbal preparation showed
steroids, terpenoids and saponins in high concentration a dose-dependent significant (p < 0.05) decrease in the
while others such as tannins and flavonoids were total serum cholesterol in groups 3, 4 and 5. This finding
detected in low concentration. Research has shown that that HM can reduce serum total cholesterol concentration
saponins, flavonoids, tannins, steroids and alkaloids are implies that it may have antioxidant and hypolipidemic
very useful in the scavenging of free radical while steroids effects against H O -induced oxidative stress and
show some analgesic properties [14]. The presence of dyslipidaemia. Carica papaya leaves has 12% content of
these phytochemicals suggest that HM could have the herbal preparation and earlier study has shown that C.
various medicinal values such as antidiarrhoeic, analgesic, papaya leaf extract produced a significant decrease of
antioxidative, hypolipidemic and antidiabetic activities serum and liver cholesterol concentrations in
(15-17) since they contain saponins, flavonoids, tannins, hypercholesterolemic rats and this was attributed to the
alkaloids and steroids. presence of alkaloids and flavonoids which scavenge free

Oxidative stress was induced with hydrogen peroxide radicals [19].
(H O ), which is one of the oxidants that have been shown A significant (p < 0.05) higher triacylglycerol (TAG)2 2

to inflict damage on lipids leading to dyslipidaemia [18]. concentration was observed in group 2 compared to
The current study observed a significant (p< 0.05) group 1. Triacylglycerol are the major high-energy
increase in serum total cholesterol concentration in group compound for energy storage; liberation of TAG from
2 (intoxicated and untreated rats) compared to group 1 lipid stores begins under metabolic stress when
(normal control). This increase in mean serum total circulating systemic nutrient supply is not sufficient to
cholesterol concentration could be from decreased meet metabolic energy demand [20]. The metabolic stress
breakdown or increased synthesis of lipids while the body seen in this study could be as a result of hydrogen
is trying to adjust to damages on the membrane lipid, peroxideintoxication which oxidizes liver membrane lipids

homoeostasis. There seems to also be damage to the liver;

2 2

2 2
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via lipid peroxidation causing damage to the liver which is are good natural antioxidant that inhibit lipid oxidation
responsible for packaging of TAG into very low density thus reducing LDL oxidation [24]. Imaga [27] showed that
lipoprotein for transport and release into the blood [21]. C. papaya is rich in antioxidants compounds and possess
This marked increase in the concentration of TAG could hypolipidemic effects. 
also be due the mobilization of free fatty acid from High density lipoprotein (HDL) is involved in the
peripheral depots [22]. Treatment of H O -intoxicated rats transport of lipids from tissues and back to the liver or2 2

with different doses of HM showed a significant (p < 0.05) excretion from the body, a process called reverse
decrease in serum TAG concentration as seen in groups cholesterol transport. Thus, HDL has an anti-atherogenic
3, 4 and 5, in a dose-dependent manner. This observation and protective effect in the body. With its anti-
implies that HM possess anti-hyperlipidemic effect which inflammatory, antioxidant and vasodilatory properties,
could be linked to the synergistic effects of the free HDL is considered as an atheroprotective particle [28].
radical scavenging phytochemicals such as alkaloid, There was a significant (p < 0.05) decrease in the serum
tannin, flavonoids and phenol. These findings are in line mean value of HDL concentration of rats in group 2
with that of Ikeyi [23] who showed that C. papaya compared to those in group 1. Hydrogen peroxide
contains terpenoids, flavonoids, phenolic compounds, intoxication may have decreased lipase activity, reducing
saponins,  tannins,  cardiac   glycosides   and alkaloids. the Apo-A and HDL production. There is usually an
The administration of flavonoids-rich extract of C. papaya inverse relationship between serum TAG and HDL
to hyperlipidemic rats improved dyslipidaemia and concentrations [29]. Treatment of hydrogen peroxide-
decreased the intestinal absorption of cholesterol; this induced rats with different doses of the herbal drug also
could be the mechanism for serum cholesterol showed a significant (p < 0.05) decrease in the total serum
improvement [24]. Earlier reports revealed that C. citratus HDL concentration of rats in groups 3, 4 and 5. This
is a rich source of phenolic compounds including demonstrates that the herbal drug could have lipase
flavonoids and tannin which are potent antioxidant and is activating properties and may play an anti-atherogenic
known to reduce oxidative stress and is able to  return  the role through the elevation of HDL concentration,
liver to normalcy [25]. inhibition of lipid oxidation and promoting reverse

The main function of LDL is to transport cholesterol cholesterol transport. The observed increase in HDL
from the liver to the tissues that incorporate it into the cell concentration with a dose, as low as 1 ml/kg b.w., could
membranes. There was a significant (p < 0.05) increase in be attributed to the antioxidant effect exhibited by
the mean serum LDL concentration in group 2 compared synergistic action of several antioxidant plant
to group 1. This may be due to intracellular cholesterol components of the herbal mixture. Previous study has
accumulation which reduces number of hepatic low shown that Z. officinale and A. sativum, which are
density lipoprotein-receptor binding, and hence, LDL components of HM, have high phenolic and tannin
entry into cells decline and plasma concentration rises. concentration which has free radical scavenging ability
Therefore, a reduced conversion of LDL to intermediate [30]. In general, the effect of the standard drug, silymarin
density lipoprotein particles occurs and the body would in modulating dyslipidaemia induced by hydrogen
be unable to remove LDL from the blood. This leads to peroxide intoxication as seen in the present study agrees
high concentration of LDL in the blood;  a  great target for with previous findings [31-33]. In conclusion, the
reactive oxygen species such as hydrogen peroxide. commercial herbal preparation evaluated HM possesses
Oxidized LDL may be involved in atherogenesis by lipid lowering effect and may be recommended for clinical
inducing smooth muscle cell proliferation [26]. Treatment trials in managing lipid-related disorders.
of H O -intoxicated rats with different doses of the herbal2 2

drug (HM) also showed a significant (p < 0.05) decrease CONCLUSION
in the total serum LDL in groups 3, 4 and 5. This suggests
that HM reduces serum LDL concentration and hence, its This research has demonstrated that HM has
oxidation. This effect could be attributed to the hypolipidemic effect. Based on the result of this study, it
phytoconstituents of the herbal drug. Some of the plant can be suggested that HM can be subjected to clinical
constituents of the herbal drug such as C. papaya have trials for the management and prevention of lipid-related
high content of alkaloids, flavonoids and phenols which diseases such as atherosclerosis and other cardiovascular
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diseases. Notwithstanding, further investigation should 14. Saxena, M.,   J.   Saxena,   R.  Nema,  D.  Singh  and
be carried out to scrutinize the long term effects A. Gupta, 2013. Phytochemistry of medicinal plants.
associated with the use of herbal mixture. J. Pharmacogn Phytochem., 1(6): 168-172.
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