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ABSTRACT

Background: Atherosclerosis is associated with hyperlipidemia which is a
major risk factor for coronary artery disease. Therefore, treatment of
hyperlipidemia is one of the major approaches to decrease the atherogenic
process. Many studies revealed that Asparagus racemosus (AR) possesses
hypolipidemic and antioxidant potential, but results were not consistent.
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significantly in both the experimental groups (5 and 10 gm% supplemented
groups). But there was no significant change in the concentration of
malondialdehyde in these groups.

Conclusions: The present study demonstrated that addition of Asparagus
racemosus root powder at 5 gm% and 10 gm% level as feed supplement
reduces the plasma lipid levels and also acts as an antioxidant.
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INTRODUCTION artery disease. Therefore, treatment of hyperlipidemia is
one of the major approaches towards decelerating the
Lipoprotein disorder is among the most common atherogenic process.”®
metabolic disease occurring in human which may lead to
coronary artery disease. Excessive levels of blood Radicals and other reactive oxygen species are formed
cholesterol accelerate the process of atherogenesis and constantly in the human body and are removed by the
lowering of high blood cholesterol reduces the incidence enzymatic and non-enzymatic antioxidant defense
of coronary heart disease. Knowledge about the levels of systems. A number of plants and plant isolates have been
cholesterol sub-fractions is more meaningful than simple reported to protect free radical-induced damage in various
plasma cholesterol level. The higher the level of LDL experimental models. These plants with potent
cholesterol, greater is the risk of atherosclerotic heart therapeutic components such as fibers, sterols, saponins,
disease and higher the level of HDL-cholesterol, lesser is polyphenols, flavanoids, etc., have been investigated for
the risk® Thus, atherosclerosis is associated with their hypolipidemic and antioxidant properties. These
hyperlipidemia which is a major risk factor for coronary compounds are reported to be beneficial with great
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variation in magnitude and mechanism of action and
therefore have a potential therapeutic value in preventing
multifactorial atherosclerotic disorders.>”’

Asparagus racemosus (AR) Willd (Family: Liliaceae),
commonly known as Satawari (Hindi) is a perennial
shrub. The characteristic features of the plants are a
tuberous root-stock, stems covered with recurved spines,
linear leaves arranged in a tuft and sweet-scented white
flowers appear in October.? Its medicinal usage has been
reported in the Indian and British Pharmacopoeias and in
traditional systems of medicine such as Ayurveda, Unani
and Siddha. The plant has been shown to aid in the
treatment of neurodegenerative disorders and in alcohol
abstinence-induced withdrawal symptoms.® Besides use
in the treatment of diarrhoea and dysentery, the plant also
has potent antioxidant, immunostimulant, anti-dyspepsia
and antitussive effects. Due to its multiple uses, the
demand for AR is constantly on the rise, but the supply is
inadequate. Therefore, the need for conservation of this
plant is crucial.*

An attempt was made in the past few years to study
whether AR has got any antioxidant property. Many
studies revealed that AR possesses hypolipidemic and
antioxidant potential, but results were not consistent.***!
Therefore, the present study was undertaken to
investigate lipid lowering and antioxidant potential of AR
root powder in hyperlipidemic rats.

METHODS

Animals

Male albino rats weighing 200-250 gm were used for the
experiment. They were kept on balanced diet and water
ad libitum in a well-ventilated animal unit. The care and
procedures adopted for the present investigation were in
accordance with the approval of Institutional Animal
Ethics Committee. Permission for conduction of study
was taken from Institutional Ethics Committee.

Plant Material

Roots of Asparagus racemosus were collected from
Yucca Enterprises, Wadala (E) Mumbai, India. The roots
were authenticated by Professor of Botany. The roots
were washed thoroughly with tap water and dried, diced
into small pieces, powdered in a mixer grinder and used
for the experiment.

Drugs

Cholesterol and bile salt were purchased in pure form
from Yucca Enterprises, Wadala (E) Mumbai, India. 0.75
gm% cholesterol and 1.5gm% bile salt of diet were used
to produce hyperlipidemia in normal male albino rats. **

Reagents

Lipid profile enzymatic kits were obtained from Erba
Chemicals, New Delhi. All reagents used for biochemical
tests were of analytical grade.

Study design
Study was conducted as follows:

After 10 days adaptation period, 24 rats were divided into
four groups, each containing six animals (n=6). The
groups were treated as follows for one month (four
weeks):

Group I: Control group (Only standard diet is given).
Group Il: Standard diet mixed with 0.75 gm% cholesterol
and 1.5 gm% bile salt of the weight of the total diet to
induce hyperlipidemia. Group Ill; Standard diet mixed
with 0.75 gm% cholesterol and 1.5 gm% bile salt to
induce hyperlipidemia, along with 5 gm% Asparagus
racemosus root powder as feed supplement. Group 1V:
Standard diet mixed with 0.75 gm% cholesterol and 1.5
gm% bile salt to induce hyperlipidemia, along with 10
gm% Asparagus racemosus root powder as feed
supplement.

Collection of blood samples

On 30" day, after overnight fasting, blood was collected
directly from heart of rat anaesthetized with ether.
Abdomen was opened by taking a midline incision.
Diaphragm was cut with precaution and blood was
collected slowly from left ventricle by 24 gauge needle.
Blood was sent to biochemistry laboratory in plain bulb;
plasma was separated by centrifugation. Liver was
excised and, both plasma and liver were kept frozen until
analyzed.

Biochemical analysis

Plasma lipid profile was assessed by following
parameters by standard methods: serum total
cholesterol,*? serum total triglycerides (TG),* serum total
high density lipoproteins (HDL),** serum total low
density lipoproteins (LDL)," serum total very low
density lipoproteins (VLDL)." Antioxidant potential was
assessed by following parameters: Hepatic ascorbic
acid,™® catalase activity in liver,"” serum malondialdehyde
(MDA),*® serum superoxide dismutase activity (SOD).**

Statistical Evaluation

The results were expressed as means + SD (standard
deviation). Significant differences among groups were
determined by one way Analysis of variance (ANOVA)
by using SPSS v17.0. Dunnett’s test was used for post
hoc test analysis. Differences were considered significant
if P <0.05.%

RESULTS

Plasma lipid profile

Asparagus racemosus (AR) root powder as 5gm% feed
supplementation to hyperlipidemic rats resulted in a
decrease of total serum cholesterol. The cholesterol level
decreased from 303.52+10.35mg% to 249.53+11.25 mg%
(17.82% decreased). With 10gm% feed supplementation,
a further reduction occurred in total serum cholesterol
from 303.52+10.35mg% to 225.28+8.26mg% (26.12%
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decreased). AR root powder as 5 gm% and 10 gm% feed
supplementation resulted in a decrease of total serum
LDL and increase in total serum HDL (Table 1). All
these alterations in parameter were dose dependent and
significant (p < 0.001).

There were no significant decrease in serum triglyceride
and serum VLDL level with addition of 5 gm% and 10
gm% AR feed supplementation. The values were
decreased from 54.29+3.28 mg% to 52.33+3.99 mg% and
from 10.86+0.66 mg% to 10.47+0.78 mg% in case of

triglyceride and VLDL, respectively (Table 2).

Table 1: Effect of Asparagus racemosus root powder on serum total cholesterol, serum LDL and serum HDL level
in male albino rats.

Groups (n=6) Treatment Sr. TC Sr. LDL Sr. HDL
bs{n= given (mg/dl) (mg/dl) (mg/dl)
Group | Control 127.12 + 6.51 50.04 £5.41 66.78 + 2.24
Group Il HL 303.52 + 10.35 250 + 11.27 42.65 +1.94
Group |11 HL+5%AR 249.53 + 11.25* 187.13 + 13.82* 51.93 + 3.13*
Group IV HL+10%AR 225,58 + 8.26* 159.27 + 9.99* 55.82 + 4.23*

(All values are Mean + Standard Deviation). HL = Hyperlipidemic group, HL + 5% AR = Hyperlipidemic+ 5 gm%
Asparagus racemosus root powder, HL + 10% AR = Hyperlipidemic+ 10 gm% A. racemosus root powder, TC = Total
Cholesterol, LDL = low density lipoproteins, HDL = high density lipoproteins, * p < 0.001 compared to Group Il
(ANOVA followed by Dunnett’s test).

Table 2: Effect of Asparagus racemosus root powder on serum TG and serum VLDL level in male albino rats.

Groups Treatment Sr. TG Sr. VLDL
(n=6) given (mg/dl) (mg/dl)
Group | Control 51.53+2.75 10.31 £ 0.55
Group Il HL 54.29 £3.28 10.86 + 0.66
Group 111 HL+5%AR 52.33 £3.99 \s 10.47 £0.78 ys
Group IV HL+10%AR 52.48 £ 4.26 \s 10.49 £0.85 ys

(All values are Mean £Standard Deviation). HL = Hyperlipidemic group, HL + 5% AR = Hyperlipidemic+ 5 gm%
Asparagus racemosus root powder, HL + 10% AR = Hyperlipidemic+ 10 gm% A. racemosus root powder, TG = Total
triglycerides, VLDL = very low density lipoproteins, NS — Non-significant compared to Group |1 (ANOVA followed by
Dunnett’s test).

Table 3: Effect of Asparagus racemosus root powder on total ascorbic acid and activities of catalase in liver of male
albino rats.

Groups (n=6) Trz?\tgr:]ent Total ascorbic acid (p/g) di?;ﬂ%fs:é?s?égﬁn
Group | Control 56.53 + 2.75 20.31 + 0.55
Group Il HL 44.29 £3.28 13.86 + 0.66
Group 11 HL+5%AR 52.33 + 3.99* 14.47 £0.78*

Group IV HL+10%AR 52.48 + 4.26* 14.49 +0.85*

(All values are Mean £Standard Deviation). HL = Hyperlipidemic group, HL + 5% AR = Hyperlipidemic+ 5 gm%
Asparagus racemosus root powder, HL + 10% AR = Hyperlipidemic+ 10 gm% A. racemosus root powder, * p < 0.05
compared to Group II (ANOVA followed by Dunnett’s test).
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Table 4: Effect of Asparagus racemosus root powder on serum MDA and serum SOD level in male albino rats.

Groups (n=6) Treatment given

Sr. MDA (nmol/ml)

Sr. SOD (U/ml)

Group | Control
Group Il HL
Group 11 HL+5%AR
Group IV HL+10%AR

1.41+0.27 11.93 £ 0.64
3.47 £0.40 5.78 £0.73
3.03£0.33 \s 7.55 £ 0.99*
2.91 +0.61 ys 8.37 £0.71*

(All values are Mean £Standard Deviation). HL = Hyperlipidemic group, HL + 5% AR = Hyperlipidemic+ 5 gm%
Asparagus racemosus root powder, HL+10% AR = Hyperlipidemic+ 10 gm% A. racemosus root powder, MDA =
Malondialdehyde, SOD = Superoxide dismutase. NS = Non significant compared to Group II, * p < 0.05 compared to
Group II (ANOVA followed by Dunnett’s test).

Antioxidant potential

Total ascorbic acid and catalase activity in liver were
increased from 44.29 +3.28 to 52.33 + 3.99/g and 13.86
+ 0.66 to 14.47 + 0.78 nm respectively in 5 gm% AR
treated rats. But there were no further reduction in 10
gm% AR treated rats (Table 3).

The lipid peroxidation product, malondialdehyde, in
serum decreased in AR root powder treated groups as
compared to hyperlipidemic group i.e. from 3.47+0.40
nmol/ml to 3.03+0.33 nmol/ml and from 3.47+0.40
nmol/ml to 2.91+£0.61 nmol/ml in respectively 5 gm%
and 10 gm% AR treated groups (Table 4). But these
reductions were not dose dependent. Also these
reductions were not statistically significant.

The activity of superoxide dismutase increased in both
experimental AR root powder treated groups as compared
to hyperlipidemic group i.e. from 5.78+0.73 U/ml to
7.55+0.99 U/ml and from 5.78+0.73 U/ml to 8.37+0.71
U/ml respectively (Table 4). These increases in
superoxide dismutase activity were dose dependent and
statistically significant (p < 0.05).

DISCUSSION

The present study was conducted on male albino rats to
assess the lipid lowering and antioxidant activities of
Asparagus racemosus (AR) root powder. Various
biochemical parameters like serum total cholesterol,
triglycerides (TG), low density lipoproteins (LDL), high
density lipoproteins (HDL) and very low density
lipoproteins (VLDL) were wused to assess the
hypolipidemic activities. For antioxidant activity,
parameters like catalase, superoxide dismutase, ascorbic
acid, malondialdehyde, uric acid etc. could be studied.
But, in this study only ascorbic acid, catalase, superoxide
dismutase and malondialdehyde were studied as reagents
for others were not available. Addition of AR dried root
powder as a feed supplement at two levels, i.e. 5 gm%
and 10 gm% resulted in a significant and dose dependent
reduction in lipid profile in plasma. The lipid-lowering

effects of AR root powder in hyperlipidemic rats
demonstrated in the present investigation were related
primarily to a decreased level of total serum cholesterol
and LDL-cholesterol level while increase in HDL-
cholesterol level. There was no significant decrease in
serum triglycerides as well as VLDL.

Visavadiya and Narasimhacharya™ studied the efficacy
of Asparagus racemosus in reducing the cholesterol
levels and as an antioxidant in hyperlipidemic rats. The
study demonstrated that addition of Asparagus racemosus
root powder at 5 gm% and 10 gm% level as feed
supplement reduced the plasma lipid profile including
serum triglycerides as well as VLDL. In another study by
same author, there were no significant changes in TG and
VLDL.™ In this study, the phytosterol (0.79 gm%) and
saponin (8.83 gm%) contents of AR root (besides
polyphenols, 1.69 gm%; flavonoids, 0.47 gm% ascorbic
acid, 0.76 gm%) could be responsible for decreased
cholesterol levels in the hyperlipidemic rats. Phytosterols
compete and displace cholesterol from the intestinal bile
acid micelles and in this way decrease the cholesterol
circulation.?>* Saponins precipitate cholesterol from
micelles and interfere with entero-hepatic circulation of
bile acids. Thus, saponins also reduce plasma cholesterol
levels by inhibiting its absorption.?*%*

It is well known that while a low level of HDL-C is
indicative of high risk for cardiovascular disease, an
increase in HDL-C level could potentially contribute to
reversal of atherogenesis. This is because high level of
HDL-C protects endothelial cells from the cytotoxic
effects of oxidized LDL.” In the present study, a
significant increase in plasma HDL-C levels with a
simultaneous lowering in plasma cholesterol level
definitely indicate the beneficial role of AR root
administration to hyperlipidemic animals.

The present study showed significant increase in levels of
serum malondialdehyde (MDA) and significant decrease
in levels of superoxide dismutase (SOD) in
hyperlipidemic group. Hyperlipidemic condition leads to
disturbances in circulation and oxygenation which in turn
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cause lipid peroxidation and subsequently increase MDA
concentration. Therefore, lipid peroxidation may cause
severe damage and play a key role in pathogenesis of
several human diseases. Superoxide dismutase is an
antioxidant enzyme which can destroy the superoxide
anion (O2 ). This decrease in SOD activity could be due
to the increased production of reactive oxygen species as
evident from the increased lipid peroxidation levels due
to hypercholesteremia. An increased production of free
radicals such as superoxide anions and metabolites and a
reduced bioavailability of antioxidants cause oxidative
damage to cells and tissues. An imbalance between pro-
oxidant and antioxidant levels in the body gives rise to
cellular oxidative stress that plays an important role in the
genesis of cardiovascular diseases.?®* Cholesterol- rich
diets increase both LDL-C levels and oxidative stress and
result in increased oxidized LDL levels which are
responsible for atherosclerotic plaque formation.®® In
present study, there was significant increase in serum
SOD in AR treated groups which show antioxidant
potential of the plant. There was no significant decrease
in serum MDA. In 2005, in one study, there were
significant changes in both SOD and MDA parameters,
but changes were not dose dependent.™*

Several past studies suggest that naturally occurring
antioxidants such as polyphenols, flavonoids and ascorbic
acid in diet may play an important role in prevention of
atherosclerosis process. These antioxidants are known to
scavenge different types of free radicals, inhibit lipid
peroxidation and improve lipid profiles. These
antioxidants also stimulate catalase and superoxide
dismutase enzyme activity and decrease malondialdehyde
concentration. Several past evidences suggest that
ascorbic acid is a powerful antioxidant in biological
systems as an electron donor. It prevents cellular
oxidative damage by scavenging the reactive oxygen and
nitrogen species.*°

Presently noted lower levels of MDA and higher levels of
SOD activities in AR root powder treated groups (Group
Il & Group V) indicate the possible role of antioxidants
of AR root such as polyphenols and flavonoids, in
modifying the expression of both lipid peroxidase and
superoxide dismutase activities, respectively. In past,
many studies were conducted with AR extract to confirm
its antioxidant activity although the principles responsible
for this activity were not reported.***” Taken together,
these observations indicate that Asparagus racemosus
root powder administration to hyperlipidemic animals can
reduce serum lipid levels and modulate antioxidant
enzyme activities.

There were certain drawbacks of this study. Varied
chemical composition of AR roots makes it difficult to
assign its hypolipidemic and antioxidant properties to one
of its constituent. Therefore, more detailed experimental
and then clinical studies are required with different
isolated compounds present in AR root to confirm its
hypolipidemic action in hyperlipidemic conditions.

Thus, we conclude that Asparagus racemosus root
powder administration could decrease plasma lipids and
oxidative stress in hyperlipidemic conditions which were
produced by administration of cholesterol and bile salt in
diet.
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