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High fat or cholesterol have been implicated in the pathogenesis of atherosclerosis. The present study
was designed to investigate the possible hypolipidemic effects of propolis on cholesterol fed rabbits
and to compare with standard drug available in the market (statin). The rabbits were first made
exogeneously hyperlipidemic by giving them high fat diet and cholesterol powder (500mg/kg body
weight) in Sml of coconut oil orally for 15 days and then were administered with drugs like Propolis
and statin. In the hyperlipidemic rabbits there were an apparent reduction in the animal body weight
and a significant increase in serum total cholesterol (78.67 %), triglyceride (27.24 %), LDL-c (78.56
%) and VLDL-c (38.04 %) with a concomitant non significant decrease in serum HDL-c (25.45 %) .
Whereas oral treatment of animals with propolis for about 45 days in a dose of 25mg/Kg body weight
lead to significant reduction in the animal body weight as well as in serum total cholesterol (93.61 %),
triglyceride (76.91 %), LDL-c (96.4 %) and VLDL-c (75.6 %) with a slightly nonsignificant increase
in HDL-c. In conclusion, propolis was found nearly equal in efficacy like statin standard drug in
comparison with hyperlipidemic animals on all serum lipid parameters. Thus propolis extract offers
promising hypolipidemic effects with no drug related disturbances in safety medications that may be
mainly attributed to its potent antiatherosclerotic potential. Further studies will be needed in future in

order to determine which one (or more) of its active constituents has the main hypolipidemic effects.
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INTRODUCTION

Propolis is a complex resinous material collected by honeybees
from buds and exudates of certain plant sources neighboring its
hives. Propolis consisting of sap, bark and bee excreta,
accumulates in bee hives. The chemical consistency of
propolis is highly dependent on the flora of the region from
where it is collected (Marcucci, 1995; Burdock, 1998 and
Banskota et al., 2001). Propolis contains at least 200
compounds that have been identified in different samples of
propolis, with more than 100 being present in any given
sample. These include fatty and phenolic acids and esters,
substituted phenolicesters, flavonoids (flavones, flavanones,
flavonols, dihydroflavonols, chalcones), terpenes, B-steroids,
aromatic aldehydes and alcohols, and derivatives of
sesquiterpenes, naphthalene and stilbenes (Greenaway et al.,
1991; Aga ef al., 1994 and Marcucci et al., 1996). The main
types of flavonoids are rutin, quercetin, galangin (Isla et al.,
2001) and caffeic acid phenethyl ester (Natarajan et al., 1996).
A number of plant derived compounds have been proved as
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potent hypocholesterolemic agents with lesser side effects.
Propolis possesses a broad spectrum of biological activities
and is extensively being used in health food, pharmaceutical
preparations (Havsteen, 1983; Wleklik et al., 1997; Khalil,
2006; Orsolic and Basic, 2006) and beverages with the aim of
maintaining or improving human health (Greenaway et al.,
1991; Aga et al., 1994; Bankova et al., 1995 and Marcucci et
al., 1996). Some medicinal use of propolis are — Enhancement
of immune system activities (Wleklik et al., 1997 and Orsolic
and Basic, 2003 & 2006), oxygen radical scavenging (Moreno
et al., 2000; Chen et al., 2004), antimicrobial, anti-
inflammatory (Mizoeva and Calder, 1996) and antitumor
activities (Orsi et al., 2005; Silici and Kutluca, 2005 and
Duarte et al., 2006). The present study was designed to
investigate the probable hypolipidemic effects of propolis in
relation to statin.

MATERIALS AND METHODS

Collection of propolis

Indian brown propolis (Gwalior, Madhya Pradesh) was
obtained from Apiculture centre, Department of Zoology,
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Jiwaji University, Gwalior, that was stored at 20°C prior to
experimentation. It was suspended in a distilled water and
administered orally at 9 AM in a dose of 25mg/kg body weight
(Bhaduria et al., 2007) for 45 days. All the other used
chemicals were of the highest analytical grades commercially
available.

Animals

Healthy adult male New Zealand rabbits were procured from
Forest Department, Jodhpur (Rajasthan). Weights and age of
animals were 1.25-1.75 kg and 10-12 month respectively.
Animals were housed in well-lighted air-conditioned room in
metallic wire gauge cages, under controlled environmental
conditions with 12 hours illumination and 12 hours darkness
cycle. Animals were fed on standard rabbit chow supplied by
Hindustan lever Itd., India. The food was supplemented with
green leafy and seasonal vegetables and water ad libitum.

Induction of hyperlipidemia

The hyperlipidemic condition was induced by cholesterol
feeding to rabbits. The cholesterol powder (500 mg/kg body
weight) was mixed in Sml of oil mixture and administered to
the animals orally. In addition animals were fed with
atherogenic diet. The atherogenic diet comprised wheat flour
base with addition of milk powder, dried egg yolk,
hydrogenated fat, butter, dried yeast, salt, sugar and vitamin
mixture to produce the following nutrients in the given
proportion. The average consumption of diet was 200g/rabbit
per day.

Nutrients High fat diet Normal diet
Protein 15 % 20 %
Carbohydrate 60 % 65 %
Sugar 3% 3%
Fats 15 % 5%
Salt 4 % 4%
Vitamin 1% 1%
Fiber 2 % 2 %
Standard drugs

Atorvastatin was used as standard hypolipidemic drug, and it
was given to the animals at the dose of 0.25mg/kg body weight
dissolved in Sml distilled water.

Feeding of propolis

For administration to the animals, the propolis (25mg/kg body
weight) was suspended in 5Sml of distilled water. The dose of
the drug was determined by LDs, test.

Experimental groups

Twenty four male albino rabbits were divided into four groups

the control and experimental groups, usually consisted of six
animals each.

Group 1 — Vehicle treated control or intact control (60 days)

Group 2 — Atherodiet + cholesterol feeding (500mg/kg body
weight) for 60 days

Group 3 — Cholesterol feeding (500mg/kg body weight) for

15 days + propolis extract (25mg/kg body weight)
for 45 days

Cholesterol feeding (500mg/kg body weight) for
15 days + statin (0.25mg/kg body weight) for 45
days

Group 4 —

Criteria of observation

At the end of experimental period, all animals of the group
were sacrificed under prolonged ether anesthesia. Blood was
collected through cardiac puncture, and serum was separated
by centrifugation for 10 minutes at 3000 RPM and was divided
into 4 to 5 portions for different determinations.

1. Total Cholesterol - Total Cholesterol concentration
was determined by an enzymatic method by using
commercial total cholesterol test kit (CHOD-PAP;
Centronic GmbH GERMANY).

2. Triglyceride - Triglyceride was determined by an
enzymatic method by using commercial triglyceride test
kit (GPO-POD; Centronic GmbH GERMANY).

3. DL-Cholesterol - HDL-Cholesterol was measured by
using commercial Direct HDL test kit (Anamol pvt.

Ltd. India.)

4. LDL-Cholesterol - LDL-Cholesterol and VLDL-
Cholesterol was Calculated by the Friedewald
Equation.

LDL =TC - HDL - VLDL
Where VLDL = TG/5

Statistical analysis of data

All the values of body / organ weights and Biochemical
estimation were expressed in terms of mean value + standard
error by using SPSS- statistical data analysis software. The
different groups were compared among each other using post
hoc Sheffe’s test. The level of significance was set at p < 0.05.

RESULTS

The animal model which were fed with atherodiet for complete
60 days there serum cholesterol level was raised to its
maximum limits. Simultaneously there was a highly significant
increase in triglyceride, LDL-c, VLDL-c and non significant
change was observed in HDL-c when compared with control
group. Marginal decrease in the final body weight after the
administration of atherodiet and drugs was observed. The
weight of aorta and liver was increased in atherodiet fed
rabbits, This could be due to lipid deposition after continuous
atherodiet administration. The weight of heart and kidney in all
the groups remain unaltered. Propolis or statin feeding did not
change the weight of liver and aorta. A nine fold increase in
serum cholesterol was noticed after 60 days of cholesterol
feeding, while propolis lowered the serum cholesterol
(93.61%), triglyceride (76.91%), LDL-c (96.4%) and VLDL-c
(75.6%) with a non significant increase in HDL-c. Statin
treated rabbits also showed reduction in serum cholesterol
(94.78%) triglycerides (74.05%), LDL-c (97.1%) and VLDL-c
(74.0%).

DISCUSSION

Atherogenicity with subsequent cardiovascular manifestations
is one of the important causes of high mortality and morbidity.
Various agents like statin which affect hyperlipidemia are still
not used for prevention of atherosclerosis because of their
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Graph 1. Percentage devation in concentration of lipid parameters of Atherodiet Treated Rabbits

Table 1. Body and organ weight of propolis treated intact rabbits (mean of S values = SEM)

Body Weight (Kg) Liver Heart Kidney Aorta
Treatment groups — - -
Initial D e — gm /Kg body weight ----------m-ceceeeeeee-

Hyperlipidemic (Gr. 2) 1.64+0.14 1.36+0.02 38.71+1.61° 2.5340.16¢ 6.64+0.34¢ 0.36+0.12°

Propolis (Gr. 3) 1.15+0.10 1.10£0.01 23.71+1.63%¢ 2.47£0.12% 7.10£0.374 0.33£0.12%"

Statin (Gr. 4) 1.54+0.14 1.36+0.02 27.71+1.61%¢ 2.53+0.16" 6.64+0.34%" 0.35+0.12%"

Table 2. Serum biochemistry of propolis drug treated intact rabbits (mean of 5 values + SEM)

Treatment groups CHO. (mg/dl.) TG. (mg/dl.) HDL-C (mg/dl.) LDL-C (mg/dl.) VLDL (mg/dl.) CHO/HDL LDL/HDL
Control (Gr. 1) 84.50+4.50 93.00+6.0 29.5+1.5 35.846.2 19.3+1.3 2.98+0.02 1.62+0.18
Hyperlipidemic (Gr. 2) 1609.50+90.50° 377.50+12.50° 30.5d+1.5¢ 1503.50+5.50° 75.50+2.50° 52.77£0.99°  49.29+0.02°
Propolis (Gr. 3) 102.80+5.4%¢ 87.15+11.65%¢ 31.3542.35.4h 53.10+7.40%¢ 18.35+3.25%¢ 3.42+0.72%  1.84+0.66%¢
Statin (Gr. 4) 83.96+2.98%¢ 97.93+10.91%¢ 24.86+1.74%" 42.1045.35% 19.56+2.16%¢  3.36+0.12%  1.18+0.68%¢

potential toxicity and intolerance. It is well known fact that
elevated total cholesterol and low density lipoprotein
cholesterol (LDL-c) levels promote atherosclerosis and
cardiovascular complications (Pedersen, 2001). Oxidative
modification of low density lipoprotein cholesterol (LDL-c)
appears to have an important role in initiation and progression
of atherogenic changes in aorta (Esterbauer et al., 1993). The
agents which can lower serum cholesterol and scavenge or
inhibit free radicals formation have gained wide therapeutic
value. Cholesterol feeding in rabbits caused a significant
increase in the circulating total cholesterol, LDL-cholesterol,
VLDL cholesterol and also in the ratios of total cholesterol :
HDL-cholesterol and LDL-cholesterol HDL-cholesterol.
These results are consistent with earlier reports (Prasad, 2005
and Vijaimohan et al., 2006) which have clearly established a
correlation between dietary lipids and serum lipid profile.
Supplementation of cholesterol in diet rapidly results in a
marked increase in the production of cholesteryl ester rich-
VLDL by the liver and intestine (Demacker et al., 1991) and a
reduced number as well as rate of cholesterol removal by the
hepatic LDL receptors (Goldstein et al., 1983). Consequently

serum levels of LDL-cholesterol and VLDL-cholesterol is
increased. A significant increase in the ratios of total
cholesterol : HDL-cholesterol and LDL-cholesterol : HDL-
cholesterol indicate increased risk of atherosclerosis and
coronary heart disease (Ram, 1996). Simultaneous
administration of propolis caused a significant decrease in
serum total cholesterol, LDL-cholesterol and VLDL-
cholesterol suggesting beneficial modulatory influence on
cholesterol metabolism and turnover. Decline in the ratios of
total cholesterol : HDL-cholesterol and LDL-cholesterol :
HDL-cholesterol observed in the extract treated rabbits might
be a consequence of higher proportion of HDL-cholesterol
which reduced atherogenic risk by virtue of increased reverse
cholesterol transport from peripheral organs to liver (Kinosian
et al, 1994 and Hermansen et al, 2003). Elevated serum
triglycerides is considered as independent risk factor for
cardiovascular disease (Asia Pacific Cohort Studies
Collaboration, 2004). Reduction in LDL-cholesterol and
increase in HDL-cholesterol concentration are significantly
related to lipid-lowering therapy (Singh et al., 1997). The
investigation reveals that the propolis extract lowers the serum
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total cholesterol and LDL-cholesterol levels significantly,
which reduces the risk of coronary heart disease.

Regarding the mechanism of action, it is possible that the
hypocholestrolemic effect is associated with a decrease in
intestinal absorption of cholesterol and with an increase in
fecal excretion of steroids and bile acids (Mehta et al., 2003).
Hypolipidemic effect of propolis may be achieved due to its
interference in the biosynthetic pathway of cholesterol. A
significant reduction in serum total cholesterol, triglyceride
and LDL-c may have been achieved by the alcoholic
components and its derivatives which were said to be present
in propolis mixture under various studies (Bankova et al.,
1996). Maybe these components put some effect on 3-
hydroxy-3-methylglutaryl  coenzyme A  (HMG-CoA)
reductase, the rate controlling enzyme in cholesterol
biosynthesis. The inhibition of this enzyme depresses the de
novo synthesis of HMG-CoA reductase or stimulates its
degradation. This hypothesis not yet been conclusively proven,
studies supporting it had done by some researchers (Menendez
et al., 1997) and some recent studies had cast doubt on this
hypothesis (Wang et al., 2003). A significant fall in the total
cholesterol/HDL-cholesterol ratio and LDL-c/HDL-c ratio is
observed in drug treated groups. A low level of HDL is
associated with high risk of coronary artery disease (Boden
and Pearson, 2000). HDL-c participates in reverse cholesterol
transport transferring cholesterol from tissues back to the liver.
This action aids the efflux of cholesterol from the arterial wall.
HDL-c may also influence atherosclerosis by carrying
enzymes that are antioxidants which may block early steps in
atherogenses and slow down the progression of lesions.
Phytochemical investigations of propolis have demonstrated
the presence of flavonoids and polyphenolic components as
main active ingredients having potent antioxidant activities
(Moreno et al., 2000 and Hosnuter et al., 2004). HDL-c alters
the balance of unesterfied cholesterol between plasma and cells
by increasing its utilization in the lecithin cholesterol acyl
transferase (LCAT) system to form cholesterol ester, which
moves rapidly back into the cells (Libby, 2001). These results
indicated the hypolipidemic and antiatherosclerotic nature of
the propolis therefore it may be concluded that propolis
possesses hypolipidemic and antiatherosclerotic potential.
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