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ABSTRACT

Atherogenic hyperlipidemia is a metabolic syndrome characterised
by abnormal increase in the circulatory lipids and lipoprotein levels
and important cause of cardiovascular diseases worldwide. A variety
of plants have been claimed to have antihyperlipidemic effect based
upon their folklore use in Indian traditional system of medicine.
However, many of such plants are not scientifically validated on the
basic of phytochemicals present. Therefore, in the present
investigation, antihyperlipdemic activity of Calotropis procera root
bark aqueous extract and its different solvent fractions have been
investigated in poloxamer-407, a surfactant-induced hyperlipidemia
in rats. Administration of crude extract, ethyl acetate and aqueous
fraction of the plant has significantly reduced total serum cholesterol,
triglycerides, very low density lipoprotein when compared to disease
control group. Low-density lipoproteins were also reduced, but not
statistically significant in these animal groups. Moreover, extract and
fractions also demonstrated protective effect against copper-
catalyzed human plasma LDL oxidation, suggesting beneficial role of
plant in retarding atherogenic pathobiology.

Keywords: Hyperlipidemia, LDL oxidation, Poloxamer-407, HMG-
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Introduction

Cardiovascular  diseases (CVD)

are  widely

arteriosclerosis is to reduce elevated serum/serum

recognized as the leading cause of premature death
and a major cause of disability in most developed and
developing countries'. Atherogenic Hyperlipidemia
is the predictor of Coronary Artery Disease (CAD).
Hyperlipidemia is an important risk factor in the
initiation and progression of atherosclerotic
impasse*’. Atherosclerosis, a major manifestation of
the pathophysiology of CVDs, constitutes the single
most important contributor to this growing burden
of this disease. Epidemiological studies have
identified numerous risk factors that contribute to
the pathogenesis of atherosclerosis disease and
subsequent CVDs includes endothelial dysfunction,
diabetes,
smoking, immunological and inflammatory factors,

lipid abnormalities, hypertension,

oxidative stress and genetic susceptibility*”.
Therefore, the prime consideration in delaying

levels of lipids. Oxidized LDL has been implicated in
the early progression of athersoclerosis and have
definite role in producing characteristic lesions of
atherosclerosis in the arterial wall’.

Thus, the management of dyslipidemia is still a
major challenge with respect to patients who are
intolerant to the adverse effects of these classic
hypolipidemic drugs’. Although these drugs have
brought about remarkable success in hyperlipidemia
and atherosclerosis therapy, the efficacy of these
drugs is still debatable as pathophysiology of
atherosclerosis involves multifactorial, highly
complex and integrated pathobiological
mechanisms. Considering these views, there is a
great need ever for the natural products with

pleotropicity and led to exploration of natural
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therapeutic agents as an effective alternative therapy
for hyperlipidemia.

Calotropis Procera (Ait.) R. Br. is a xerophytic shrub,
belonging to Asclepiadaecae family, has a wide
presence throughout Asia and Africa. Literature
suggests that plant has been extensively investigated
for phytochemicals and biological activities.
Reported constituents of Calotropis procera in the
literature include cardiac glycosides, cardenolides,
tritepenoids, flavonoids, sterols and fatty acids®.
Medicinal values of this plant have been recognized
in the light of scientific studies conducted to establish
the credentials of Calotropis procera as a valuable in
alternative system of medicine. From literature
review, it was observed that Calotropis procera root
bark possesses a-amyrin, {-amyrin, [-sitosterol,
lupeol'®'. However, antihyperlipidemic potential of
Calotropis procera root bark has not been reported.
Therefore, present investigation was undertaken to
evaluate the efficacy of Calotropis procera (Ait.) R.
Br. root bark aqueous extract and different solvent
fractions in hyperlipidemic rats.

MATERIALS AND METHODS

Plan collection and processing:

Roots of Calotropis procera (Ait.) R. Br. were
collected from the bank of Bhadar dam, Dhoraji,
Rajkot and identified by a taxonomist. Roots were
washed with water; bark was peeled off using knife
and air dried for several days. Dried plant material
was chopped, ground into coarse powder and stored
into an air tight container till further usage.
Extraction method:

Root bark (100 g) was exhaustively extracted with
distilled water in soxhlet apparatus at controlled
temperature (40 °C) for 72 hours. Resulting solution
was filtered through Whatman filter paper (No.42).
The filtrate so obtained was concentrated in a water
bath at low temperature (40 °C). The dried weight of
crude extracts was determined and designated as
Calotropis procera Root Water Extract (CPRWE)
and stored at 4 °C in an air tight container till further
usage.

Preparation of fractions:

Fractionation was preformed following the protocol
designed by Kupchan et al and modified by
vanWagenen et al'*. Briefly, dried crude extract (20 g)
was subjected to solvent-solvent partitioning with
solvents (3 x 200 ml for each solvent type) of
increasing polarity- n-hexane, dichloromethane,

ethyl acetate, and methanol. The combined solvent
portion of respective fractions was evaporated to
yield hexane fraction (HF), dichloromethane
fraction (DMF), ethyl acetate fraction (EAF) and
methanol fraction (MF) respectively. At each step of
solvent fractionation, 40 ml of distilled water was
added. Methanol insoluble residues were considered
as aqueous fraction (AF). All fractions were
evaporated to dryness at low temperature of 40 °C
and stored.

Preliminary phytochemical investigation:

CPRWE and solvent fractions were subjected to
qualitative phytochemical screening for the presence
of various secondary metabolites'’.

Animals:

Healthy male and female Sprague Dawley rats
weighing between 250-280 g were procured from the
Zydus Cadila Research Centre, Ahmadabad.
Animals were housed at our Institute’s animal house
facilities. The animals were maintained in
accordance with CPCSEA (Committee for the
Purpose of Control and Supervision of Experiments
on Animals) guidelines for the care and use of
laboratory animals. The study protocol was
approved by Institutional Animal Ethics Committee
(IAEC), S. J. Thakkar Pharmacy College, Rajkot.
(Ref. no. SJT-73/2012).

Acute toxicity study:

The acute oral toxicity test was performed according
to OECD guidelines (423, adopted 17" December,
2001)" for limit test. Overnight fasted female rats
were divided into control and test groups (n=3).

group
Carboxymethylcellulose (0.5% CMC) suspension by

Control received 0.5 ml
oral gavage while each test group received a single
high dose of 2000 mg/kg body wt (weight) of crude
extract and solvent fractions (DMF, EAF, MF and
AF). All crude extracts were suspended in 0.5% CMC
prior to administration. Animals were allowed access
to food (starting from 1 h after drugs administration)
and water ad libitum throughout experimental
period. After the administration of extracts, animals
in each group were observed individually at least
once during first 30 mins after dosing, periodically
during first 24 h (with special attention during the
first 4 h) and daily thereafter for a period of 14 days
for any signs of toxicity or mortality. During initial 2
hr, animals were observed mainly for physical sings,
behavioral  profile,

neurological profile and
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autonomic profile”®. If toxic signs or lethality is not
observed after 48 h, then 1/5%, 1/10" parts of the
maximum tolerated dose for CPRWE and 1/10™,
1/20™ parts for solvent fractions were selected for
subsequent investigation.

Induction of experimental hyperlipidemia:
Poloxamer-407 (P-407), a surfactant, was used as the
inducing agent. Needles and syringes to be used for
administration were also cooled to prevent gelation
within the syringe during injection'.

Experimental Design:

After 1 week of acclimation to the laboratory
conditions, overnight fasted male Sprague Dawley
rats were randomly divided into 14 groups (n=6);
Group I served as normal control (NC) and received
0.5% CMC, Group II as disease control (DC) and
administered with 0.5% CMC prior to P-407 i.p.
injection. Groups III-XIV served as treatment
groups. Among treatment groups, Group III and IV
were treated with 200 and 400 mg/kg body wt
CPRWE respectively while Group V-XII received
DMF, EAF, MF and AF at a dose of 100 and 200
mg/kg body wt prior to P-407 i.p. administration.
Group XIIT and Group XIV received atorvastatin, 50
mg/kg body wt and fenofibrate, 65 mg/kg body wt
respectively before P-407 injection. The DC and all
treatment groups were challenged with a single dose
of 30% (w/v) of P-407 intraperitoneally (i.p.) at a
dose of 500 mg/kg body weight. NC group were
injected with saline i.p. instead of P-407.

All test extracts/reference drugs/vehicle were
administered by oral gavage at 24 hr and 1 hr prior
to ip. injection of 30% (w/v) P-407. Food was
withheld in all groups till 6™ hr blood samples
collection and animals had allowed access only to
water. Blood samples were collected at 3, 6 and 24 hr
after P-407 injection from retro orbital plexus under
the influence of ether anasthesia. The blood samples
were centrifuged (6000 rpm for 10 min at 4 °C) and
serum was used for lipid analysis.

Measurement of serum lipid profile:

The total cholesterol (TC), triglycerides (TG), and
high-density lipoprotein cholesterol (HDL-C) levels
were estimated in serum using commercially
available kits (Span Diagnostics Ltd, Surat, India).
Very low-density lipoprotein-cholesterol (VLDL-C)
was calculated by Friedwald formula'”:

VLDL-C =TG/5.

Low density lipoprotein-cholesterol (LDL-C) was
calculated wusing Modified Friedwald formula
(MMF)"® because original Friedwald formula is not
valid when triglycerides levels are more than 400
mg/dL.

MFF: LDL-C (mg/dl) = {Non -HDL-C x 90%} - {TG
x10%}

Where; Non -HDL-C = TC - HDL-C

Isolation of human Serum LDL:

Isolation of LDL was performed through a heparin-
citrate buffer precipitation method developed by
Wieland and Seidel”. Five millilitres of plasma were
vortexed with 50 ml of heparin- citrate buffer
(prepared by adding 5000 IU/L heparin to 100 ml
0.064 M trisodium citrate, pH 5.05 adjusted with 5 M
HCl) and incubated for 10 min at room temperature.
Resultant white precipitate were separated by
centrifugation at 3500 rpm at 4 °C and resuspended
in 1 ml of 10 mM phosphate-buffered saline (PBS,
pH 7.4). Protein content of LDL-C suspension was
measured according to Lowry method modified by
Pomory using bovine serum albumin as standard?.
Induction of LDL oxidation:

LDL oxidation was performed following the method
described by Khunawat et al’’. An aliquot of LDL
(containing 200 pug LDL) in 10 mM phosphate
buffered saline (PBS, pH 7.4) was incubated with 100
ul of different concentrations (25, 50, 100, 200, 500,
1000, 1500 pg/ml) of CPRWE and its different
solvent fractions in a total volume of 1.5 ml for 30
min at 37 °C. Copper-mediated LDL oxidation was
initiated by adding 10 pl of freshly prepared 0.167
mM CuSO; to all tubes and again incubated again at
37 °C for 6 h. At the end of incubation period,
oxidation kinetic was terminated by adding 10 pl
EDTA (10 mM).

Measurement of Malondialdehyde in LDL:

LDL oxidation preventive capacity of extracts was
assayed by measuring the amount of
malondialdehyde (MDA) formed as per the method
described by Okhawa et al and modified by Pulla and
Lokesh®. Briefly, 0.5 ml of incubated LDL was mixed
with 1 ml of (1.15 M) KCI and 2 ml of chilled
thiobarbituric acid (TBA) reagent (0.25 M HCl, 15%
trichloroacetic acid, 0.38% TBA + 0.055% butylated
hydroxy toluene). The reaction mixtures were kept
in a boiling water bath for 60 min at 100 °C and
absorbance was measured at 570 nm. The amount of
MDA (thiobarbituric acid reactive material) was
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calculated using molar extinction coefficient 1.56 X
10° M'em™ and expressed as nmoles of MDA/mg
LDL-protein.

Statistical analysis:

Data was expressed as mean * SEM. Statistical
analysis by one-way ANOVA with Tukey’s multiple
comparison test performed using GraphPad Prism
version 5.03 for Windows, GraphPad Software, San
Diego, CA, USA. p< 0.05 was considered statistically
significant.

RESULTS

Extraction and fractionation:

Table 1 highlights the extractable yield of CPRWE
and different solvent fraction. The n-hexane fraction
showed negligible yield, and therefore it is not tested
in subsequent investigation.

Preliminary phytochemical investigation:

Table 1 shows the presence of secondary metabolites
in CPRWE and solvent fractions such as alkaloids,
carbohydrates, glycosides, saponins, flavonoids,
triterpenoids, sterols, phenolic compounds/tannins,
proteins and amino acids in variable proportions
depending upon the polarity of solvents used for
fractionation

Table 1: Extract yield* of Calotropis procera root bark and solvent fractions

Extract/Fractions

CPRWE DMF EAF MF AF
Yield (%) 14.32 2.87 7.46 26.77 20.63
Phytochemicals
Alkaloids + - - + _
Carbohydrates + - - + +
Glycosides + + + + +
Triterpenes + - + + +
Sterols + + + _
Flavonoids + + + + +
Phenolics/Tannins + - + + +
Saponins + - - + +
Proteins + - - + +

Footnote: *Yield (%) is a percentage of the weight of the extract in relation to the weight of the raw material.
CPRWE: Calotropis procera root bark water extract; DMF: dichloromethane fraction; EAF: ethyl acetate

fraction; MF: methanol fraction; AF: aqueous fraction

Oral acute toxicity study:

In acute toxicity study, a single dose of 2000 mg/kg
body wt in female Sprague Dawley rats did not cause
any death after 48 h and 14 day post-treatment in
rats. There was no change in general behavior or
other physiological activities.

Effects of CPRWE and fractions on serum lipids:
In the present investigation, hyperlipidemia was
induced as per method described by Jonston and
Palmer by administration of a single P-407 i.p. at a
dose of 500 mg/kg body wt. Fig. 1 shows the effect of
CPRWE and different solvent fractions on serum TC
levels. The DC group animals injected with P-407
showed a rise in serum TC levels at 3 (p<0.1) and 6
(p<0.01) when compared to that of NC group at
same time periods. CPRWE and solvent fractions
showed a significant reduction at 24 hr (p<0.05 for
CPRWE 200, EAF 100 and AF 200, p<0.01 for
CPRWE 400 and p<0.001 for EAF 200) and was
comparable to that standard groups. Statistical
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significance for AS 50 and FF 65 at 24 hr was found
to be p<0.001.

Figure 1: Effects of CPRWE and different solvent fractions on
serum TC level
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Footnote: Serum TC levels are measured at an interval of 3, 6 and
24 hr post P-407 administration. Values are expressed as mean
(mg/dl) £ SEM (n=6). 1p<0.01, #p<0.01, ®p<0.001 when
compared with NC group. *p<0.05, **p<0.01, #p<0.001 when
compared with DC group. NC: normal control; DC: disease
control; CPRWE: Calotropis procera root bark water extract (200
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and 400 mg/kg body wt); DMF: dichloromethane fraction (100
and 200 mg/kg body wt); EAF: ethyl acetate fraction (100 and
200 mg/kg body wt); MF: methanol fraction (100 and 200 mg/kg
body wt); AF: aqueous fraction (100 and 200 mg/kg body wt);
AS: atorvastatin (50 mg/kg body wt) and FF: fenofibrate (65
mg/kg body wt).

P-407 ip. injection in animals resulted in
significantly higher levels of TG and VLDL (Fig. 2 &
3) at all time intervals tested in all groups (p<0.001)
when compared with saline injected NC group. At 3
hr, only CPRWE 400 (p<0.05), EAF 200 (p<0.05), AS
50 and FF 65 (p<0.001 for both standards) showed a
significant protection against TG elevation when
compared with that of DC group. Potency of plant
extract and different solvent fractions was more
evident at 24 hr (p<0.05 for CPRWE, DMF 200, EAF
100 and AF 200, p<0.01 for EAF 200) and was found
to be comparable to that of standards.

Figure 2: Effects of CPRWE and different solvent fractions on
serum TG level
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Footnote: Serum TG levels are measured at an interval of 3, 6 and
24 hr post P-407 administration. Values are expressed as mean
(mg/dl) £ SEM (n=6). 1p<0.01, #p<0.01, ®p<0.001 when
compared with NC group. *p<0.05, **p<0.01, #p<0.001 when
compared with DC group. Abbreviations of experimental groups

are explained under fig. 1.

Figure 3: Effects of CPRWE and different solvent fractions on
serum VLDL
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Footnote: Serum VLDL levels are measured at an interval of 3, 6
and 24 hr post P-407 administration. Values are expressed as

mean (mg/dl) £ SEM (n=6). 1p<0.01, +p<0.01, ®p<0.001 when
compared with NC group. *p<0.05, *p<0.01, #p<0.001 when
compared with DC group. Abbreviations of experimental groups
are explained under fig. 1.

In the present investigation, we observed a
characteristic pattern in HDL levels after P-407 i.p.
The DC and MF treatment
groups showed a significant decline at 3 hr (p<0.05)
when compared with that of NC group. At 24 hr,
HDL levels in DC and MF groups were significantly

injection (Table 2).

increased when compared to the NC group animals.
Whereas, animals treated with CPRWE, EAF, AF
and standard drugs produced elevation in serum
HDL, though levels remained within normal range,
comparable to NC group animals.

Table 2: Effects of CPRWE and different solvent fractions on
serum HDL

HDL cholesterol (mg/dl)
Groups —

Time interval (hr)

3 6 24
NC 36.40 £1.99 36.45 £2.26 39.80 £ 2.08
DC 21.92 +1.58" 46.18 +2.64 61.80 +3.06°
CPRWE 200 29.78 £1.69 37.88 £1.24 53.85 £ 3.91
CPRWE 400 3240 £1.53 36.23 £ 1.88 47.45 + 2.56
DMF 100 26.95 £ 3.29 43.07 £ 2.62 56.40 + 3.10°
DMF 200 29.53 £1.49 42.45 + 3.36 52.32 £2.55
EAF 100 33.90 £ 3.77 3597 £1.59 46.15 + 3.34
EAF 200 35.37 £3.18 38.98 £2.74 42.73 £2.70
MF 100 20.85 + 2.64 45.18 £ 2.01 57.12 + 3,577
MEF 200 23.18 £ 2.61 46.00 £ 2.43 54.68 £ 3.22
AF 100 32.98 £4.93 41.47 +2.45 52.92 +£2.51
AF200 32.05 £ 1.96 43.77 + 3.80 49.60 + 4.49
AS 50 35.15+£2.21 34.37 £2.16 40.43 £ 3.11
FF 65 38.63 £ 3.33 36.70 £ 4.25 43.87 +4.33

Footnote: Serum HDL levels are measured at an interval of 3, 6
and 24 hr post P-407 administration. Values are expressed as
mean (mg/dl) £ SEM (n=6). 1p<0.01, +p<0.01, Pp<0.001 when
compared with NC group. *p<0.05, **p<0.01, #p<0.001 when
compared with DC group. Abbreviations of experimental groups
are explained under fig. 1.

In our study, we did not observe a significant
increase in serum LDL till 24 hr in all groups after P-
407 injection (Fig. 4). Among the treatment groups,
only AS 50 and FF 65 significantly prevented
increase in serum LDL cholesterol (p<0.001 for AS
50 and p<0.05 for FF 65). However, CPRWE 400 and
EAF 200 have shown reasonable reduction in serum
LDL level, but numerically not significant.

© Asian Journal of Pharmacology and Toxicology, 2015. 38



Devdas D. Santani, Ashishkumar V. Kyada .: Asian Journal of Pharmacology and Toxicology, 03(12), 2015, 34-42.

Figure 4: Effects of CPRWE and different solvent fractions on
serum LDL.
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Footnote: Serum LDL levels are measured at an interval of 3, 6
and 24 hr post P-407 administration. Values are expressed as
mean (mg/dl) + SEM (n=6). 1p<0.01, $p<0.01, ®p<0.001 when
compared with NC group. *p<0.05, **p<0.01, #p<0.001 when
compared with DC group. Abbreviations of experimental groups
are explained under fig. 1.

Effect of CPRWE and fractions on in vitro LDL
oxidation:

Fig. 5 we shows the protective effect of CPRWE and
different solvent fractions on the copper-induced
LDL oxidation in the present study. The inhibitory
efficacy of the CPRWE and fractions on LDL
modification is in
EAF>DCM>CPRWE>AF>MF.
fractions, EAF fraction significantly reduced the

following order:

Among the

formation of MDA adducts in a dose-dependent
manner after 6 hr incubation when compared with
positive control while DCM and CPRWE required
higher concentrations to produce the same effect
observed with EAF. The MF was least effective
among the fractions and did not decrease MDA
levels even at 1500 pg/ml concentration.

Figure 5: Effects of CPRWE and different solvent fractions on

MDA production from in vitro copper-induced plasma LDL
oxidation
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Footnote: Test extract and fractions are tested at 25, 50, 100, 200,
500, 1000, 1500 pg/ml in triplicate. Before addition of CuSOs,
LDL was incubated with test extracts for 30 min. Values are
expressed as mean + SEM (n=3). p<0.05 for CPRWE and AF;
p<0.01 for DMF and EAF. Statistically significant cumulative

mean difference between test groups and positive control was
21.54, 22.15, 36.15, and 42.95 at 95% confidence interval for
CPRWE, AF, DMF and EAF respectively after ANOVA followed
by Tukey’s multiple comparison test. NC: negative control
group (only native LDL, without Cu** and treatment); PC:
positive control group (native LDL with Cu®* only); CPRWE:
Calotropis procera root bark water extract; EAF: ethyl acetate
fraction; MF: methanol fraction; AF: aqueous fraction.

DISCUSSION

Elevated serum lipids may primarily be due to
genetic defect or secondarily to diet, drugs or
diseases and potential risk factor in the development
of CVDs including atherosclerosis and ischemic
heart diseases”. In contrast to Triton WR-1339, P-
407 (non-ionic synthetic copolymer surfactant),
provides an attractive means of inducing
hyperlipidemia within 24 h of its intraperitoneal
(ip.) injection because of its rapid onset,
convenience, reproducibility and lack of undesirable
toxicity'®**. Therefore, P-407 was used in this study
to develop hyperlipidemic animal model.

In the present investigation, a single dose of P-407
demonstrated a significant rise of serum TC, notably
at 6 hr and 24 hr as compared to that of NC groups.
The observed effect of P-407 was in accordance with
the previously reported studies®*. Animals treated
with CPRWE, EAF and AF have shown significant
reduction in serum TC levels. From the results, it was
observed that EAF at 200 mg/kg body wt showed
highest TC lowering effect, comparable to that of
fenofibrate, but less than atorvastatin. It has been
reported that P-407 is similar to Triton WR-1339
with regards to their effect on lipid metabolism in
vivo. P-407 also elevates TC in experimental animals
by indirectly stimulating hepatic HMG-CoA
reductase, a rate limiting enzyme in cholesterol
biosynthesis”’. However, another study by same
researcher reports that the increase in serum
cholesterol following P-407 i.p. administration may
be due to inhibition of cholesterol a-hydroxylase and
not due to HMG CoA reductase activation®®. From
these observations, it appears that various
phytochemicals present in CPRWE, EAF and AF
might have suppresssd HMG CoA reductase
enzyme, similar to atorvastatin and fenofibrate®,
thereby contributing to the antihyperlidemic
potential of Calotropis procera root bark.

P-407 has been reported to have predominant effect
on the hepatic triglyceride production. Published
data in literature suggests that the probable

mechanism behind P-407-induced
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hypertriglyceridemia is inhibition of plasma
lipoprotein lipase (LPL), a capillary bound enzyme.
LPL is responsible for hydrolysis and clearance of
triglycerides from the circulation®. In the current
study, we observed a statistically significant increase
in TGs upon P-407 injection intraperitoneally. This
explains that P-407 inhibiting LPL resulted in the
accumulation of TGs in systemic circulation.
Another study has reported that the concentration of
TG in rats following a single 300 mg i.p. injection of
P-407 resulted in a marked increase in serum TG
with a maximum rate of accumulation (5.74
mg/dl/min) occurred between 2 and 4 hr post
injection. Moreover, they also demonstrated that P-
407 causes more than 95% suppression of LPL
activity 3 hr post-injection'®. From the results of this
study, we decided to measure serum lipid levels at an
interval of 3, 6 and 24 hr post P-407 administration
in rats. It is, therefore postulated that active
phytochemicals of crude extract, ethyl acetate and
aqueous fraction of Calotropis procera root bark may
have ability to accelerate TG breakdown by
activating LPL and reduce the secretion of VLDL in
circulation.

The pro-atherogenicity of TG is indirect and related
to its lipoprotein transport and metabolism
abnormality in terms of reduced clearance of VLDL
and LDL which are highly atherogenic®. Therefore,
it is evident that the reduction in serum TG levels
could be a key aspect in delaying cardiovascular
complications in hyperlipidemic patients. From our
study results, we suggest that treatment with
Calotropis procera root bark may have beneficial
effect in preventing long term cardiovascular
complications by virtue of their ability to reduce
elevated TG levels.

Elevated LDL-C levels play a crucial role in the
development of atherosclerosis lesions that progress
from fatty steaks to ulcerated plaques as LDL-C is
known to accumulate in the extracellular sub-
endothelial space of arteries and to be toxic to arterial
walls®. Treatment with CPRWE, EAF, AF afforded
reasonable protection by decreasing serum LDL at 24
hr, however, reduction was not statistically
significant. Only standard treatment groups showed
a tremendous reduction in LDL levels at 24 hr HDL-
C is believed to have an anti-atherogenic effect by
counteracting LDL-C oxidation and facilitating the
translocation of cholesterol from peripheral tissue

such as arterial walls to the liver for catabolism®. In
our study, a significant decrease at 3 hr and increase®
at 24 hr in HDL levels in DC group as compared with
normal animals. However, in treatment groups,
CPRWE, EAF, AF, atorvastatin, fenofibrate didn’t
allow fluctuation in HDL levels and remained within
normal range.

As previously discussed, elevated blood LDL and
subsequent oxidative modification accelerates the
atherosclerotic lesion formation®”. We also studied
the effect of CPRWE extract and its solvent fractions
on the copper-catalysed human LDL oxidation,
assayed by formation of thiobarbituric acid reactive
substance (TBARS). We found that the CPRWE,
DCM and EAF significantly counteracted the
formation of TBARS. It has been assumed that the
copper ion binds to lipoprotein and causes
degradation of lipid hydroperoxides®. The results
obtained from present study indicate that CPRWE,
DMEF, EAF and AF are capable of affecting the rate of
LDL oxidation at the end of 6 hr incubation. This
could be due to the ability of the extracts to chelate
or interfere with copper’***. We observed that EAF
showed maximum inhibition of LDL oxidation. This
could probably due to high amount of lipid soluble
components of EAF which might specifically interact
with some lipogenic radicals generated during
copper-catalyzed oxidative processes within the
hydrophobic core of LDL**%.

Taken together, the lipid lowering potential of
Calotropis procera root bark aqueous extract and its
different solvent fractions, mainly EAF have shown a
predominant anti-hyperlipidemic activity in terms
of reducing serum TC, TG and LDL levels in P-407
induced acute hyperlipidemia in rats. Moreover,
plant extract and fractions also demonstrated
protective effect against copper-catalysed LDL
oxidation, an extensively studied biochemical
modification and its implication in atherosclerosis.
These observed therapeutic effects can be attributed
to the presence of phytochemicals in Calotropis
procera root bark, most notably, a- and - amyrin,
lupeol and B-sitosterol as previously reported in

literature'®!

. The underlying mechanism of this
activity is not elucidated by the present study.
However, many researchers have demonstrated
various mechanisms by which these phytochemicals
produce lipid lowering effect. It is, therefore,

presumed that the observed effect of root bark could
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be due to inhibiton HMG CoA reductase,
stimulation lipolytic action of serum LPL and hepatic

lipase (HL) enzymes, enhanced elimination of

cholesterol through bile and faeces, and increased

LDL receptor expression on hepatocytes.

In conclusion, ethyl acetate fraction of Calotropis

procera root bark aqueous extract could be a

potential

candidate in the management of

hyperlipidemia and prevention of atherosclerosis.
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