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a  b  s  t  r  a  c  t

Antilipemic/hypocholestermic  activities  of  the  methanolic  extracts  of  Globimetula  braunii  were studied  in
the tissues  of normo  and  hypercholesteremic  rats.  Hypercholesteremia  was  induced  in  the  rats  by feeding
with  dietary  cholesterol  at a dose  of  40 mg/kg  body  weight.  A  significant  increase  (p < 0.05)  was  observed
in  the  body  and  the visceral  organs  relative  weights  in all the  groups.  There  was  a  significant  decrease  in
HDL-cholesterol  and  a significant  increase  in  the  levels  of  LDL,  total  cholesterol  and  triglycerides  in  hyper-
cholesteremic  rats  when  compared  to normo  rats.  Administration  of the  methanolic  extracts  restored  the
elevated  levels  of  serum  lipids  to  normal.  The  methanolic  extracts  of  G. braunii  produced  a significant
(p  <  0.05)  decrease  in  the  levels  of total  cholesterol,  triglyceride,  LDL-cholesterol  and  lipid peroxidation
of  the extract  treated  group  compared  to hypercholesteremic  control.  There  was  a significant  (p  <  0.05)
increase  in  the  levels  of HDL-cholesterol  as  compared  to  hypercholesteremic  control.  The  results  obtained
from  this  study  are  indications  of the  antilipemic  and  hypocholestermic  activities  of G.  braunii  as  well  as
its cardio-protective  potential  in  normo  and  hypercholesteremia  conditions.

© 2010 Elsevier GmbH. All rights reserved.

1. Introduction

From the beginning of the last century, evidences on the
cholesterol-lowering properties of medicinal plants have been
accumulating. The importance of such investigations, are con-
firmed in the treatment of obesity, diabetes mellitus, heart failure,
and atherosclerosis (Ross, 1986). Scientists have reported the role
of medicinal plants in the control of elevated serum cholesterol, and
the reduction of morbidity and mortality due to vascular diseases
associated with it.

The elevation of serum total cholesterol and low-density
lipoprotein (LDL) cholesterol as well as alteration of other lipid
parameters has been implicated as a primary risk factor for cardio-
vascular disease (Jensen et al., 1988; Motta et al., 2001; Maghrani
et al., 2004; Edijala et al., 2005; Jaouad et al., 2006). Varieties of
plants have been used traditionally in the treatment of various
cardiovascular diseases.

The Globimetula braunii is a parasitic plant, commonly known
as mistletoe. It grows on the branches of trees, where it forms
pendent bushes, 2–5 ft in diameter. It belongs to the family of
Loranthaceae (Burkhill, 1985). The plant is widely distributed in

∗ Corresponding author. Tel.: +234 8062179388 (mobile).
E-mail address: loreks@yahoo.co.uk (O.L. Erukainure).

tropical African countries such as Ghana, Cameroun and Nigeria.
It is a major ingredient used in herbal medicines. It has gained
importance as being useful in the treatment of headache, rheumatic
pains and pulmonary troubles (Burkhill, 1985). Leaves, fruits and
flowers of the plant are used to treat hypertension, while the roots
are employed for other therapeutic uses such as ulcer and cancer
treatment (Burkhill, 1985). There have been reports on the phyto-
chemical and antimicrobial properties of mistletoe (Osadebe et al.,
2004). Folk lore has it that G. braunii burns fat when taken with local
gin, thus may  reduce the risk of cardiovascular disease. However,
information is scanty on the mechanism by which the plant brings
about this effect.

This study seeks to report that G. braunii may have car-
diovascular protective antilipemic/hypocholestermic activities by
depressing the level of triglyceride, LDL-cholesterol and increase
HDL-cholesterol of the normo and hypercholesteremic albino rats.

2. Materials and methods

2.1. Plant material

The leaves of G. braunii were purchased from a local market
in Ibadan, Nigeria and identified at Herbarium of the Department
of Botany, University of Ibadan, Ibadan, Nigeria. They were air
dried and grounded to fine texture with laboratory mill and were

0940-2993/$ – see front matter ©  2010 Elsevier GmbH. All rights reserved.
doi:10.1016/j.etp.2010.05.007



Author's personal copy

658 O.L. Erukainure et al. / Experimental and Toxicologic Pathology 63 (2011) 657– 661

Table  1
Effect of Globimetula braunii on body weight (g) and the relative weight (g/100 g b.w.) of visceral organs in cholesterol-fed rats.

Grouping Initial
weight (g)

Final
weight (g)

Weight
gained (g)

Absolute kidney
weight (g)

Absolute liver
weight (g)

Absolute heart
weight (g)

Relative weight/body
weight (%)

Kidney Liver Heart

Control 287.50 ± 23.39 317.50 ± 25.97 30.00 ± 2.58 1.4 ± 0.39 8.72 ± 0.78 0.91 ± 0.80 0.45 ± 0.14 2.75 ± 0.08 0.29 ± 0.01
CH 115.50 ±  17.62 238.00 ± 16.43 122.5 ± 1.19a 0.90 ± 0.07 6.77 ± 0.80 0.77 ± 0.06 0.38 ± 0.02 2.84 ± 0.19 0.32 ± 0.05
GB 75.00 ±  27.00 205.00 ± 10.00 130.00 ± 17.14a 0.88 ± 0.08 7.58 ± 0.23 0.73 ± 0.09 0.43 ± 0.03 3.70 ± 0.14a 0.36 ± 0.02
CA 150.50 ± 11.99 203.25 ± 18.57 53.25 ± 6.58a 0.93 ± 0.18 7.14 ± 1.13 0.76 ± 0.14 0.46 ± 0.04 3.51 ± 0.20b 0.37 ± 0.04
CH–CA  150.00 ± 23.39 205.00 ± 10.00 55.13 ± 13.39 0.88 ± 0.08 5.91 ± 0.58 0.76 ± 0.09 0.43 ± 0.05 2.88 ± 0.22 0.37 ± 0.05
CH–GB  92.50 ± 11.18 199.00 ± 13.30 106.50 ± 2.12b 0.85 ± 0.06 6.96 ± 0.37 0.73 ± 0.06 0.43 ± 0.05 3.50 ± 0.09 0.37 ± 0.04

Values are given as mean ± SEM. Key: CA = cholestyramine; CH = cholesterol; GB = G. braunii.
a Significantly different from control (p < 0.05).
b Significantly different from CH group (p < 0.05).

extracted with methanol for 8-10 h, distilled and concentrated
using steam bath and then stored for subsequent use.

2.2. Animals

Thirty male albino rats of age 40–60 days old were used for
the present investigation. They were reared at the Central Animal
House of the Institute of Advance Medical Research and Training
(IMRAT), College Hospital, Ibadan, Nigeria.

They were acclimatized for two weeks on normal diet of
pelletized mouse chow, with water given ad libitum at room
temperature with a 12-h light and dark cycle before the commence-
ment of the experiment. They were divided into six groups, each
consisting of five animals.

GROUP 1 = corn oil only 0.3 ml  control
GROUP 2 = cholesterol
GROUP 3 = G. braunii + pellet
GROUP 4 = cholestyramine
GROUP 5 = cholesterol + cholestyramine
GROUP 6 = cholesterol + G. braunii

Corn oil served as the vehicle for G. braunii,  cholestyramine and
cholesterol. G. braunii was dissolved in small amount of dimethy
sulphuroxide (DMSO). Dietary cholesterol was administered orally
at a dose of 40 mg/kg body weight. Cholestyramine, a bile acid
sequestrant was administered orally as a therapeutic dose of
0.26 g/kg body weight and methanolic extract of G. braunii was
administered at a dose of 250 mg/kg body weight in 0.3 ml  of the
vehicle. Cholestyramine, G. braunii and cholesterol were admin-
istered five times a week for six consecutive weeks. The dose of
cholestyramine, dietary cholesterol and the period of treatment
were selected on the basis of previous studies by Okoro (2008)
on the hypocholesteremic effect of Cucurbita maxima in hyperc-
holesteremic rats.

At the end of the sixth week, the rats were fasted overnight and
sacrificed by cervical dislocation.

The animals used in the present study were maintained in
accordance with the approval of the Animal Ethical Committee,
University of Ibadan, Ibadan, Nigeria

2.3. Serum preparation

Blood was collected with a 2 ml  syringe and needle by car-
diac puncture and was centrifuged at 3000 rpm for 10 min  and the
serum (supernatant) was analyzed to evaluate some biochemical
parameters.

2.4. Preparation of tissue homogenates

The organs (Liver, and Kidneys) were removed, rinsed in the
ice-cold 1.15% KCl solution to wash off excess blood, blotted dried
with filter paper, and weighed. The organs were homogenized in
four parts of homogenizing buffer (i.e. 1 g of organ in 4 ml  of buffer)
and centrifuged at 10,000 rpm for 15 min  in an ultracentrifuge at a
of temperature ≤2 ◦C to get the mitochondrial fraction. The super-
natant (post-mitochondrial fraction) was  decanted and stored at
≤4 ◦C for subsequent analysis. Each time the supernatant was  out-
side the freezer, it was kept in ice bags.

The protein content of the serum and the tissue fractions of the
organs were determined by Lowry’s method using bovine serum
albumin (BSA) as standard.

Serum total cholesterol, triglyceride and High density Lipopro-
tein (HDL) were measured by enzymatic colorimetric method
using Randox kits. The concentration of low-density lipoprotein
(LDL) cholesterol was calculated by the formula of Friedwald et
al. (1972).  Frozen tissues were analyzed for quantitative estima-
tion. Cholesterol was  estimated in liver, heart muscle and adrenal
gland by method of Zaltkis et al. (1953).  Atherogenic Index was
calculated using the formula of Abbott et al. (1988),  and Coro-
nary Risk Index (CRI) was  obtained by the method of Alladi and
Shanmugasundaram (1989).

The extent of lipid peroxidation in the liver fractions was deter-
mined by measuring the level of TBARS formed (Varshney and Kale,
1990).

2.5. Statistical analysis and scoring of data

Statistical significance of the difference between experimental
groups was  calculated using the Student’s t-test (Fisher and Yates,
1963). A p < 0.05 was  considered significant. One-way ANOVA was
also performed.

3. Results

A  significant increase (p < 0.05) was observed in the body weight
and the relative weight of visceral organs in all the groups (Table 1).

There was a significant decrease in HDL-cholesterol and a signif-
icant increase in the levels of LDL, total cholesterol and triglycerides
in hypercholesteremic rats when compared to normal rats (Fig. 1).
Administration of the methanolic extracts restored the elevated
levels of serum lipids to normal.

The methanolic extracts of G. braunii produced a significant
(p < 0.05) decrease in the levels of total cholesterol, triglyceride,
LDL-cholesterol of the extract treated group compared to hyper-
cholesteremic control (Figs. 1, 2 and 3).

G. braunii caused a significant (p < 0.05) increase in the levels of
HDL-cholesterol and protein concentration as compared to hyper-
cholesteremic control (Figs. 5 and 6).
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Fig. 1. Effect of Globimetula braunii on serum liver and kidney total cholesterol level
in  cholesterol-fed rats. Values are given as mean ± SEM; (n = 5), CA = cholestyramine,
CH  = cholesterol, GB = G. braunii.

Fig. 2. Effect of G. braunii on serum liver and kidney triglyceride level in
cholesterol-fed rats. Values are given as mean ± SEM; (n = 5), CA = cholestyramine,
CH = cholesterol, GB = G. braunii.

G. braunii significantly (p < 0.05) reduced Lipid peroxidation in
cholesterol-fed rats.

A low Atherogenic Index (AI) and Coronary Risk Index (CRI) were
observed at a significant difference (p < 0.05) in cholesterol-fed rats
administered G. braunii extracts.

4. Discussion

The process of atherogenesis has been considered by many
to consist largely of the accumulation of lipids within the artery
wall. High plasma concentrations of cholesterol, in particular
those of low-density lipoprotein (LDL) cholesterol, are one of the
principal risk factors for atherosclerotic cardiovascular disease
(Ross, 1999). In this study we investigated the cardiovascular pro-
tective antilipemic/hypocholestermic potentials of G. braunii by
depressing the level of triglyceride, LDL-cholesterol and increase

Fig. 3. Effect of G. braunii on serum liver and kidney low-density lipoprotein level in
cholesterol-fed rats. Values are given as mean ± SEM; (n = 5), CA = cholestyramine,
CH = cholesterol, GB = G. braunii.

Fig. 4. Effect of G. braunii on serum and liver on the lipid peroxidation product level
in  cholesterol-fed rats. Values are given as mean ± SEM; (n = 5), CA = cholestyramine,
CH = cholesterol, GB = G. braunii.

HDL-cholesterol of the normo and hypercholesteremic albino
rats.

There are no data on the mechanism of action of G. braunii on
the ratio of body weight/weight of tissues.

The relationship between postprandial hyperlipidemia and car-
diovascular diseases has been described by many research groups
(Przybycien et al., 2000; Hamsten et al., 1998; Hennig et al., 2001).
In all of these studies the patients with clinically documented
atherosclerosis were found to have an elevated postprandial
triglyceride (TG) response to a fatty meal. G. braunii caused a sig-
nificant (p < 0.05) reduction in TG and total cholesterol levels of the
tissues of normo rats. A higher reduction was  observed when G.
braunii was  administered to rats fed cholesterol. This may be as a
result of its hemicellulose content as observed by Chahlia (2009)
after Capparis decidua administration to diabetic rats.

The value and safety of lowering plasma LDL-cholesterol (LDL-
C) in the treatment of cardiovascular disease has been established
unequivocally (Root et al., 2002). Elevated low-density lipoprotein
cholesterol (LDL-C) has been reported to be a causal risk factor for
the development of coronary artery disease (CAD). In both its native
and oxidized forms, LDL-C causes direct endothelial cell injury
and dysfunction, predisposing to an inflammatory response in the
artery wall that promotes the development of an atherosclerotic
plaque (Ross, 1999). Clinical studies have shown that decreasing
plasma LDL-C significantly reduces the coronary heart disease mor-
bidity and mortality, and decreases the progression and increases
regression of atherosclerotic lesions (LaRosa, 1989; Probstfield and
Rifkind, 1991; Moghadasian et al., 2000). G. braunii significantly
(p < 0.05) reduced serum and tissue LDL-C.

Lipid peroxidation (LPO) is a marker of oxidative stress (Ohkawa
et al., 1979; Onyema et al., 2005). Dietary cholesterol generated the
reactive oxygen species (ROS) that caused LPO. Lipid peroxidation

Fig. 5. Effect of cholesterol and G. braunii on protein concentration in cholesterol-fed
rats. Values are given as mean ± SEM; (n = 5), CA = cholestyramine, CH = cholesterol,
GB  = G. braunii.
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Fig. 6. Effect of G. braunii on high density lipoprotein cholesterol levels in
cholesterol-fed rats. Values are given as mean ± SEM; (n = 5), CA = cholestyramine,
CH = cholesterol, GB = G. braunii.

Fig. 7. Effect of G. braunii on Atherogenic Index (AI) in cholesterol-fed rats. Val-
ues  are given as mean ± SEM; (n = 5), CA = cholestyramine, CH = cholesterol, GB = G.
braunii.

has been implicated in the pathogenesis of increased membrane
rigidity, reduced erythrocyte survival and perturbation in lipid flu-
idity (Ochoa et al., 2009). G. braunii significantly (p < 0.05) reduced
LPO (Fig. 4) compared to treatment with cholestyramine. This
results correlates with the report of Wegwu et al. (2005) on the
hepato-protective antioxidant effect of crude methanolic extract
of Cassia alata pods on rats treated with carbon tetrachloride.

HDL functions in the transport of cholesterol away from the
peripheral tissues to the liver, thus preventing the genesis of
atherosclerosis (Chahlia, 2009). The observed significant (p < 0.05)
increase in the level of HDL further points to the cardiac protective
potentials of the G. braunii.

Favorable Antherogenic and Coronary risk indexes (Figs. 7 and 8)
observed in rats fed G. braunii, may  indicate its cardio-protective
potentials. This is due to the fact that the process of atherogenesis is
considered to consist largely of accumulated lipids within the artery
wall. A favorable antherogenic and coronary risk indexes upsets

Fig. 8. Effect of G. braunii on Coronary Risk Index (CRI) in cholesterol-fed rats. Val-
ues are given as mean ± SEM; (n = 5), CA = cholestyramine, CH = cholesterol, GB = G.
braunii.

the onset, thus protecting against atherosclerotic cardiovascular
disease.

5. Conclusion

The results obtained from this study are indications of the
antilipemic and hypocholestermic activities of G. braunii as well as
its cardio-protective potential in normo and hypercholesteremia
conditions, as it compared favorably to cholestyramine. G. brau-
nii can be complimented with cholestyramine to archive effective
results. This methanolic extract activity also merits clinical trials,
to ensure that this affordable treatment is not left alone to the local
inhabitants where the plant is in abundance.
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