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Abstract : Hyperlipidemia is considered to be one of the greatest risk factors of cardiovascular
diseases. Increase in number of hyperlipidemic and cardiac patients globally; emphasize the
need of new therapies to reduce disease burden. The objective of current study is to investigate
effect of Raphanus sativus and Cassia angustifolia extracts on experimentally induced
hyperlipidemia and cardiovascular risk reduction. Phytochemical study of extracts was done as
per standard procedures. As per Organisation for Economic Co-operation and Development
(OECD) 420 guideline, single dose acute oral toxicity study performed using both extracts.
Hyperlipidemia was induced in rats using Poloxamer 407 (P407) and blood samples were
collected at 0, 24 and 48 h after P407 administration. Cardiovascular risk was assessed by
analysing atherogenic indices. Results indicate that no sign of toxicity was observed with
chosen extracts. Sgnificant reduction in total cholesterol (TC), triglyceride (TG), low density
lipoprotein (LDL), non HDL-C (non-high density lipoprotein cholesterol) and very low
density lipoprotein (VLDL) was observed in extract treated groups of P407 induced
hyperlipidemia. Significant decrease in atherogenic indices was observed in extract treated
groups. These results were comparable with the results of Atorvastain treated group. On the
basis of results, it is concluded that both the extracts of Raphanus sativus and Cassia
angustifolia were found to ameliorate hyperlipidemia and risk of cardiovascular disorders.
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Introduction

Hyperlipidemia is characterized by elevated levels of blood cholesterol. As per WHO, 2.6 million
deaths and 29.7 million disabilities were estimated to cause by elevated cholesterol level'. Elevated cholesterol
is a major cause of coronary heart disease and fatty liver disease, resulting in increased disease burden in both
the developed and developing countries™™.

Herbal medicine is cheaper and easily available option for the treatment of hyperlipidemia’. Current
scenario of herbal drugs indicates increase in demand and utilization of herbal treatments, so it is worthwhile to
screen plant drugs for the treatment of widely spread diseases and disorders.
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In this study two plants are chosen to screen i.e. Raphanus sativus and Cassia angustifolia.

Raphanus sativus Linn. (Brassicaceae) is widely grown herb all over the world and has been used for
more than 1,500 years. It contains 4-(methylthio)-3-butenyl isothiocyanate, allyl isothiocayanate, benzyl
isothiocyanate, phenethyl isothiocyanate, kaempherol glycosides, peroxidases and antioxidants®. Reported
activities of Raphanus sativus leaves are antidiabetic®, antiulcer’, anti-inflammatory®, laxative’ and
antioxidant™.

Cassia angustifolia Vahl. (Caesalpiniaceae) grows widely in India and other tropical countries.
According to ayurveda, the leaves are laxative, anthelmintic, liver tonic and cardiotonic''. Leaves contain
tinnevellin glycoside, isorhamnetin-3-O-beta-gentiobioside, apigenin-6,8-di-C-glycoside, emodin-8-O-beta-D-
glucopyranoside, kaempferol, aloe emodin, D-3-O-methylinositol and sucrose'’. Reported activities of Cassia
angustifolia leaves are antioxidant™®, hepatoprotective'* and pancreatic lipase inhibitor™.

Reported activities of chosen plants as well as increase demand of herbal treatments formed the basis of
current study. This study is planned to screen Raphanus sativus and Cassia angustifolia extracts for
antihyperlipidemic activity and effect on cardiac risk reduction.

Experimental
Plant material collection and authentication

Raphanus sativus Linn. leaves were collected by field collection and authentication was done at K.N.K.
College of Horticulture, Mandsaur, M.P., India. Cassia angustifolia Vahl. leaves extract was obtained as a gift
sample from Vasu Research Center, Gujarat.

Preparation of extract

Hydroalcoholic extract of Raphanus sativus leaves and aqueous extract of Cassia angustifolia leaves,
was prepared by cold maceration method.

Animals and study approval

Sprague-dawley rats weighing 200-240 g of either sex were used. The animals were housed under
standard environmental conditions (temperature 22 + 2°c; humidity 50-60%) with 12 h light/ dark cycle.
Animals were provided rat pellet diet (Pranav Agro Industries Ltd., India) and water ad libitum. This study was
approved by the institutional animal ethical committee. All study procedures were performed as per the
guidelines of the Committee for the Purpose of Control and Supervision of Experiments on Animals
(CPCSEA).

Phytochemical analysis

Phytochemical tests were performed according to standard procedures to identify the chemical
constituents of both the extracts*®*.

Acute oral toxicity study
Acute oral toxicity study was performed as per OECD 420 guidelines for both extracts.
P407-induced hyperlipidemia

Animals were divided into five groups (n=06): Group I: VC (1% CMC, p.o.) Group Il: P407 (1g/kg,
i.p.) Group lll: RS4 (P407+Raphanus sativus extract, 400 mg/kg, p.o.), Group IV: CA4 (P407+Cassia
angustifolia extract, 400 mg/kg, p.o.) and Group V: AT (P407+Atorvastatin, 75 mg/kg, p.o.). Drug treatments
were started orally once daily two weeks before P407 administration to respective groups™ .
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Blood sampling

Blood samples were collected from fasted animals on 0, 24 & 48 h after P407 administration for the
estimation of lipid parameters. Collected blood was allowed to clot at room temperature for 20-25 minutes and
centrifuged for 20 min. at 2000 r.p.m. to obtain clear supernatant serum for estimations.

Study parameters

Serum concentration of TC, TG and HDL was measured by assay procedure mentioned in biochemical
kits using semiautoanalyzer (Microlab). The non-HDL cholesterol, LDL, VLDL and atherogenic indices were
calculated using the following formulae®:

Non-HDL Cholesterol=TC — HDL, VLDL =0.166 (TG)
LDL = LDL-C (mg/dl) = Non-HDL-C x 90% - TG x 10%

Atherogenic indices®:

Castelli Risk Index-1 (CRI-I) = TC/HDL, Castelli Risk Index-Il (CRI-11) = LDL/HDL
Atherogenic Coefficient (AC) = (TC-HDL)/HDL,
Atherogenic Index of plasma (AIP)= Log (TG/HDL-C)

Data analysis

Data were expressed as mean + standard error of mean (mean £ SEM). Data were analysed using two
way analysis of variance (ANOVA) followed by Bonferroni Multiple Comparison Test. Values of p < 0.05
were considered as statistically significant.

Results

Phytochemical analysis

Phytochemical analysis showed presence of flavonoids, saponins, glycosides and tannins in both
extracts.

Acute oral toxicity study

All the animals used in toxicity study, were observed for 14 days and no sign of toxicity was observed
during toxicity study. No structural abnormality was found during necropsy study.

Effect of extracts on serum lipid profile

In P407-induced hyperlipidemia model, significant increase (P<0.001) was observed in TG, TC, LDL,
VLDL, non-HDL-C and HDL level of P407 group at 24 h and 48 h as compared to VC group while significant
reduction was observed in treatment groups as compared to P407 group (Fig. la, Ib, Ic, Id, le, If). No significant
change was observed in HDL level in all treatment groups and in TG and VLDL level at 24 h and in LDL level
at 48 h in CA4 group as compared to P407 group (Fig. Ib, 1d, le).
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Values are expressed as Mean + SEM (n=6). Data analyzed by two way ANOVA followed by Bonferroni
Multiple Comparison Test. “*denotes P< 0.001 as compared to VC, * denotes P< 0.05, **denotes P< 0.01 &
***denotes P< 0.001 as compared to P407. VVC-Vehicle control, P407-Poloxamer-407, RS4- Raphanus sativus
extract (400 mg/kg), CA4- Cassia angustifolia extract (400 mg/kg), AT-Atorvastatin

Effect of extracts on atherogenic indices

In P407-induced hyperlipidemia model, significant increase (P<0.001) was observed in CRI-I, CRI-II,
AC and AIP of P407 group at 24 h and 48 h as compared to VC group while significant reduction was observed
in treatment groups as compared to P407 group (Fig. lla, Ilb, lic, I1d). No significant change was observed in
CRI-I (48 h), CRI-II (48 h), AC (48 h), AIP (24 h, 48 h) in CA4 group and in AIP (24 h) in RS4 group as
compared to P407 group (Fig. lla, Ilb, lic, 11d).
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Fig. 1l: Effect of Raphanus sativus and Cassia angustifolia on atherogenic indices in Poloxamer-407

induced hyperlipidemia

Values are expressed as Mean + SEM (n=6). Data analyzed by two way ANOVA followed by Bonferroni
Multiple Comparison Test. “*denotes P< 0.001 as compared to VC, * denotes P< 0.05, **denotes P< 0.01 &
***denotes P< 0.001 as compared to P407. VC-Vehicle control, P407-Poloxamer-407, RS4- Raphanus sativus
extract (400 mg/kg), CA4- Cassia angustifolia extract (400 mg/kg), AT-Atorvastatin
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Discussion

In the current study, Poloxamer 407 induced hyperlipidemia is selected for screening of herbal drugs, as
this is reliable, rapid, convenient and low cost model for screening of antihyperlipidemic activity®. Dose of
poloxamer 407 used i.e. 1 g/kg was found suitable dose for hyperlipidemia induction, since lipid levels were
significantly increased at 24 and 48 h after P407 administration than the control. Our finding in relation to
LDL, HDL, TG and TC levels was comparable with the work reported by Chaudhari & Brocks, 2013
previously.

P407 is a non-ionic surfactant, used to produce hyperlipidemia in rats. Hypertriglyceridemia and
hypercholesterolemia induced by P407 are due to inhibition of TG degradation by inhibition of lipoprotein
lipase enzyme and indirect activation of HMG-CoA reductase respectively®* ?°. This reported mechanism for
P407-induced hyperlipidemia points toward the possibility of activation of the lipoprotein lipase or inhibition of
HMG-CoA reductase as possible reason for antihyperlipidemic activity of extracts.

Atherogenic indices are powerful indicators of cardiovascular disease. Increase in value of atherogenic
indices increases the risk of cardiovascular diseases®. Administration of chosen extracts significantly reduced
these indices as compared to P407 group, which indicates decrease in risk of cardiovascular diseases in the
treatment groups.

Phytochemical constituents possess significant role in the beneficial effects herbal medicines. Both
flavonoids and saponins are lipid lowering agents®’. Flavonoids are antioxidants and may therefore reduce the
oxidation of LDL cholesterol. Oxidized LDL is thought to be involved in the development of atherosclerotic
diseases®. As phytochemical study revealed presence of flavonoids and saponins in the both extracts, their
antihyperlipidemic effect and reduction in cardiovascular risk may be due to these phytoconstituents.

Conclusion

It is concluded that the both the extracts, Raphanus sativus and Cassia angustifolia, significantly
improved hyperlipidemia and reduced atherogenic indices, thus reduced risk of cardiovascular diseases.
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