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ABSTRACT

Hypercholesterolemia are well-recognized major risk factors of atherosclerosis and
cardiovascular diseases. Root of Asparagus racemosus (AR) is widely used in Ayurvedic
system of medicine in India and is known for its steroidal saponin content. This study was
designed to investigate the possible hypocholesterolemic effect and antioxidant potential of
AR root in normal and hypercholesterolemic rats. Hypercholesterolemia was induced in
normal rats by fed a normal diet containing 0.75% cholesterol and 1.5 g % bile salt for 8
weeks. Dried root powder of Asparagus racemosus was administrated to the
hypercholesterolemic and normal rats as feed supplement a dose level of 200mg/kg/B.W and
400mg/Kg/B.W for a duration of 6 weeks. Serum and hepatic lipid profiles, serum HMG-CoA
reductase and antioxidants enzymatic status determined. Feed supplementation with AR root
powder resulted in a significant decrease in serum and hepatic lipid profiles in
hypercholesterolemic rats and HMG-CoA reductase activity. However, the activities of
catalase, SOD, Glutathione peroxidase and Glutathione reductase were significantly increased
in both the experimental groups. The results of the present study indicate that the addition of
AR root as feed supplement reduced serum and hepatic lipid concentration and elevated of
hepatic antioxidant status in hypercholesterolemic rats. It could be concluded that AR root
administration could ameliorate hypercholesterolemia and oxidative stress in
hypercholesterolemic condition.
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cholesterolemia.
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1.INTRODUCTION:

ypercholesterolemia is a metabolic predisposing  factors (Callias, 2007).
|I condition that determines the onset Moreover,  Hypercholesterolemia  was

of chronic degenerative diseases observed when cholesterol (LDL) in the
such as atherosclerosis (Devi and Sharma, blood was higher than the actual needs.
2004; Kim et al., 2008). It characterized by The excess not used by the cells then tend
the elevation of cholesterol and lipid to settle against the vessel walls, causing, if
parameters (LDL-cholesterol, not recovered and returned to the liver by
triacylglycerol). It estimated provoke about HDL, obstruction of the arteries, leading to
4.4 million deaths (7.9%) in the world. infarction (Callias, 2007). There are three
Scientists often cite lifestyle: unhealthy types of these triglyceride-containing
diet, physical inactivity, lack of exercise, lipoproteins: chylomicrons produced by
stress,  smoking, and obesity as the small intestine after meals, very low
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density lipoprotein, or VLDL (Very Low
Density Lipoproteins) produced by the
liver from sugars, and intermediate density
lipoproteins or IDL from the conversion of
VLDL. (Callias, 2007). These lipoproteins
spread into the bloodstream where
degradation system turns them into free
fatty acids, which are in turn used by
tissues as an energy source. The excess is
stored as energy reserves in fat cells called
adipocytes. The elevation of triglycerides
promotes the cardiovascular diseases
(Callias, 2007). Atherosclerosis is a
complex chronic disease characterized by
the accumulation of lipids within arterial
walls that eventually go on to form
plaques, which can cause narrowing,
hardening, and/or complete blockage of
arteries. (Maton., et al., 1993). Many
studies have been made to propose
alternative treatment based on plant species
(Kothiyal and Gupta, 2011; Patel et al.,
2012; Sodipo et al., 2012, Ghorbani, 2013).
Asparagus racemosus is a Wild variety.
Belongs to the family Liliaceae, known as

‘Shatavari’. The name Shatavari means
“curer of a hundred diseases” (shat:
“hundred”; wvari: ‘“curer”). (Michigan
Asparagus  Advisory Board.,, 2012).

Asparagus racemosus is a well-known
Ayurvedic rasayana that prevent ageing,
increase longevity, impart immunity,
improve mental function, vigor and add
vitality to the body and it is also used in
nervous disorders, dyspepsia, tumors,
inflammation, neuropathy, hepatopathy
(Sharma and Charaka, 2001). Studies
indicate that the pharmacological activities
of Asparagus racemosus root extract
include antiulcer (Sairam et al., 2003),
antidiarrhoeal, antidiabetic and
immunomodulatory activities. Moreover,

Root of A.racemosus referred as
bittersweet, emollient, cooling, nervine
tonic, constipating, galactogogue,
aphrodisiac, diuretic, rejuvenating,

carminative, stomachic, antiseptic and as
tonic (Chopra, et al., 1994), it also has anti-
tussive,  antibacterial activities and
antioxidant (Mandal , et al., 2000).
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Visavadiya and Narasimhacharya also
studied the effect of A. racemosus on the
lowering of cholesterol in
hypercholesterolemia in rats. (Visavadiya
and Narasimhacharya, 2005). The present
study established to investigate the
potential of AR root (powder) as a dietary
supplement in normalizing the
hypercholesteremic and oxidative stress
conditions induced by chronic intake of
cholesterol-rich diets with regard to serum
and hepatic lipid profiles, cholesterol
metabolism and antioxidant status.

2.MATERIALS AND METHODS:
2.1 Experimental animals:

Sixty male albino rats of 10-12 weeks old
and weighing 170 — 200g used for the
experimented investigation of this study.
Rats were obtained from the laboratory
animal's research center, faculty of
veterinary medicine, Benha University.
Rats were housed under standard
conditions of light and temperature and
allowed free access of standard pellet diet
and tape water was provided ad libitum.
The animals were left 10 days for
acclimatization before the beginning of the
experiment.

2.2 Chemicals and Plant material used

All chemicals were of analytical grade and
obtained from standard commercial
suppliers. The chemicals used in the
present study were: Cholesterol and bile
acid powders were purchased from ElI-
Gombhouria Co. For Trading Chemicals,
Medicines and Medical Appliances, Egypt.
The AR roots Powder were obtained from
Shaanxi Pioneer Biotech Co.,Ltd from
China and used as feed supplement.

2.3 Induction of hypercholesterolemia:

Hypercholesterolemia was induced by
addition of 0.75 g% cholesterol and 1.5 g%
bile acid to the basal diet for (8 weeks).
The basal diet contained carbohydrates (56
g %), proteins (22 g %), fat (4 g %), fiber
(4 g %) and mineral mixture (6 g %).
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2.4 Experimental Design:

After 10 days adaptation period, Animals
were randomly divided into six groups:
Group I Normal Control (NC): included 6
healthy rats received normal diet daily.
Group II (N+200 mg AR): included 12
healthy rats received normal diet +
200mg/kg/b.w AR root powder daily.
Group III (N+400 mg AR): included 12
healthy rats received normal diet +
400mg/kg/b.w AR root powder daily.
Group IV Positive control (HC): included
6 rats received hypercholestrolemic diet
daily. Group V (H+200 mg AR): included
12 healthy rats received
hypercholestrolemic diet + 200mg/kg/b.w
AR root powder daily. Group VI (H+200
mg AR): included 12 healthy rats received
hypercholestrolemic diet + 400mg/kg/b.w
AR root powder daily.

2.5 Sampling:

Blood samples and liver tissue specimens
were collected from all animals groups,
after overnight fasting, sacrificed under
light anesthesia three times during the
experiment at 2", 4th and 6™ weeks.

2.5.1 Blood samples:

Blood samples were collected by ocular
vein puncture in dry, clean and screw
capped tubes and serum were separated by
centrifugation at 3500 rp.m for 15
minutes. The clean, clear serum was
separated by Pasteur pipette and kept in a
deep freeze at -20°C until used for
subsequent biochemical analysis.

2.5.2 Preparation of
lysate:

erythrocyte

Blood samples were collected in dry, clean
and screw capped heparinized tubes and
plasma were separated by centrifugation at
3500 r.p.m for 15 minutes. after plasma
separation, erythrocytes were washed three
times with an equal volume of cold saline,
then 1ml RBCs lysed with 4 ml distilled
water in dry sterile caped tubes. The
samples were kept at -20 °C for the
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determination of superoxide dismutase

(SOD) and catalase (CAT).
2.5.3 Liver tissue samples:

At the end of the each experimental period,
rats were sacrificed by  cervical
decapitation. The liver specimen was
quickly removed and weighted, then
perfused with cold saline to exclude the
blood cells and then blotted on filter paper;
and stored at -20°C. Briefly, liver tissues
were cut, weighed and minced into small
pieces, homogenized with a glass
homogenizer in 9 volume of ice-cold 0.05
mM potassium phosphate buffer (pH7.4) to
make 10% homogenates. The homogenates
were centrifuged at 5,000 r.p.m for 15
minutes at 4°C then the supernatant was
used for the determination of superoxide
dismutase (SOD), catalase (CAT) |,
glutathione  peroxidase = (GPx) and
glutathione reductase (GSH).

2.6 Biochemical Analysis:

Total cholesterol (TC), triacylglycerol
(TG), HDL-cholesterol (HDL-C), LDL-C,
very low-density lipoprotein cholesterol
(VLDL-C) were determined according to
the methods of (Young et al., 2001),
(Gordon et al., 1977) and (Friedewald W,
et al., 1972) respectively. Moreover,
HMG-CoA reductase was determined
according to the method of (Rao and
Ramakrishnan, 1952). Moreover, the
supernatant of hepatic tissue homogenate
were used for the determination of
Catalase (CAT), Superoxide dismutase
(SOD), Glutathione reductase (GSH) and
Glutathione peroxidase (GPx) activities
was estimated according to the methods of
(Sinha, 1972), (Kakkar, et al., 1984),
(Beutler, et al., 1963) and (Paglia and
Valentine ,1967) respectively.

2.7 Statistical Analysis:

Results data were analyzed using two way
analysis of variance (ANOVA) using SPSS
Statistical package for social
science,;ver.10.0), and the significance
among the samples was compared at P<
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0.05. Results were represented as mean =+
SD.

3.RESULTS:

The obtained data table (1), (2) and (3)
demonstrate that a dietary supplement of
AR root powder to normal rat groups,
(N+200mg AR) and (N+400 mg AR),
revealed a significant decreased in serum
TG, TC, LDL-C and VLDL concentration
with highly significant increase in HDL-C
level as compared to NC group. Moreover,
Hypercholesterolemic rats supplemented
with (H+200mg AR) and (H+400 mg AR)
showed a highly significant decreased in
serum TG, TC, LDL-C and VLDL with
high significant increase in HDL-C as
compared to HC group. Hepatic TC, TG
showed no significant difference in normal
rats administrated with (N+200mg AR)
and (N+400 mg AR) as compared to NC ,
however, there was significant reduction in
hepatic TC, TG concentration were
observed in hypercholesterolemic rats
supplemented with (H+200mg AR) and
(H+400 mg AR). (Table 6). There was no
significant change in serum HMG-CoA
reductase  activity in rats  groups
supplemented with (N+200mg AR) and
(N+400 mg AR) as compared to NC,
However there was a significant decrease
in serum HMG-CoA reductase activity was
observed in (H+200mg AR) and (H+400
mg AR) supplemented rats group when
compared to HC. Table (3).
Enzymatic antioxidant status
(Erythrocytelysate of catalase and SOD)
activities showed a significant increase in
both normal and hypercholesterolemic rats
groups as shown in table (4).While,
(hepatic catalase, SOD, GSH and GPx )
activities were significantly increased in
both normal and hypercholesterolemic
groups as presented in table (5).

4. DISCUSSION:

The lipid-lowering effects of AR root in
hypercholesteremic rats demonstrated in
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the present investigation related primarily
to an increased excretion of cholesterol,
neutral sterols, bile acid and an increase in
hepatic bile acid content. The phytosterol
(0.79 g %) and saponin (8.83g%) contents
of AR root besides polyphenols (1.69 g%)
flavonoids (0.47 g%) ascorbic acid (0.76
g%) could be responsible for increased

fecal sterol excretion and decreased
cholesterol levels in the
hypercholesteremic rats. Although the

main component of the Asparagus root is a
steroidal saponin, the root also contains
alkaloids, flavonoids, sterols, terpenes,
tannins, phenolics and mucilage. (Gupta
and Tandon, 2004). Also, phytosterols
have ability to compete and displace
cholesterol from the intestinal bile acid
micelles and decrease the cholesterol
circulation, (Ikeda and Sugano, 1998),
(Quilez, et al., 2003). On the other hand,
saponins precipitate cholesterol from
micelles and interfere with enterohepatic
circulation of bile acids making it
unavailable for intestinal absorption of
cholesterol leading to a reduction in serum
cholesterol levels (Harwood, et al., 1993,
Kostenr, et al., 1989). Visavadiya and
Narasimhacharya (2005) investigated 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 triacyglycerol as
well as VLDL. Who added that, there was
no significant changes in serum TG and
VLDL (Visavadiya and Narsimhacharya,
2009) also, steroid glycosides such as
digitonin and tomatine bind to cholesterol
to induce its precipitation in vitro
(Malinow, et al., 1978) and inhibit
cholesterol absorption without affecting
bile acid absorption in vivo (Cayen, 1971).
Many of the triterpenoid saponins interfere
with micelle size, structure (Sidhu,
Oakenfull, 1986), and alter bile acid
absorption in addition to inhibiting
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Table (1): Effect of Asparagus racemosus root powder on Serum total cholesterol and LDL concentrations.

Animal Cholesterol(mg/dl) LDL(mg/dl)
Groups
2nd 4th 6th 2nd 4th 6th

NC 93.2140.79 93.54+0.42 91.54+1.10 44.76+1.13 45.13+0.57 42.36+1.58
(N+200mgAR) 90.10+1.6 ¢ 82.67 +2.4%¢f 79.20 +1.38%"  42.46+1.2%¢7  30.3241.69%F  27.144.02%%f
(N+400mgAR) 86.14+2 4% 79.7143.7%¢F 73.14 36.59+2.4%F  24.56+2.5%f 19542 0acdet

HC 268.36+0.4*%¢  268.21 +1.95%cdef 200.73+£0.2*%¢  200.8+0.4*%<4  201+].]18bcdef
(H+200mgAR) def +0.42bodef 268.27 def & 128.8+2.0%0cde
(H+400mgAR) 205.824+0.3*%%  202.02+]1.33bede 40 51abedel 143.64+0.2*%%  138.8+1.23bcd T

d,e,f f 1 90.41i2.4a,b,c,d,e d,e,f e,f 93 0+1] '7a,b,C,d,e,f
Ry

171.85+0.7%b<

d,ef

168.22:1 3%bcde
f

110.2+1.43b¢4

ef

105.59+2.0%%¢

d.e,f

153.90+1.5%bcde
f

Table (2): Effect of Asparagus racemosus root powder on Serum triacylglycerol and VLDL concentrations.

Triacylglycerol (mg/dl)

VLDL (mg/dl)

émmal 2nd 4th 6th 2nd 4th 6th
roups
NC 79.67+0.30 80.70+0.18 80.54+0.28 15.91+0.047 16.14+0.03 16.11+0.05
(N+200mgAR)  79.73+1.1%%ef 82.67 +1.3%¢f 71.78+0.8%<F 15.94+0.27%¢1 15.12+0.26%" 14.36+0.14%F
(N+400mgAR) ~ 75.97+2.1°def 71.66+0.7%f 69.40+0 4>def 15.37+0.48%f 14.37+0.14%f 13.80+0.13 2edef
HC 242.78+1.86%04el 24D 51+0.920cdel 24D 07+0.6*0cdef 48 504041204l 48 4+0.280edel 48 4040, 1720 cde S
(H+200mgAR)  191.00+2.1%bedef 182.74+1.720edel 173 00+£2.120edel 38 18+0.412bedel 36 540.3120cdel 34 3540.3920cdef
(H+400mgAR)  174.85+2.4%0cdef 166.03+3.280cdef 157 7143 53bedel 34 8840 473bedel 33 5040 g20odel 3] 50+0.63%00def
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Animal HMG-CoA Reductase HDL (mg/dl)
Groups
2nd 4th 6th 2nd 4th 6th
NC 157.09+0.56 157.2240.60 156.91+0.39  32.24+0.25 32.17+0.35 33.81+0.92
(N+200mgAR) 155.67+0.94%¢  153.87+2.16% 149.1+4.22%¢ 31.9+1.68%®f 35.5£0.39%¢ 35.9+4.0%¢f
(N+4OOI’I]gAR) f f f 33.940. 85d’e’f f 39.4i0.4a,c,d,e,f
HC 156.92+0.90%¢  153.00+2.94%¢  149.1+2.28%% 19.2+0.22bcd 37 540.429¢ [8.5+0.6%Pcdet
(H+200mgAR)  f f def of ! 27.1x0.28Pedef
(H+400mgAR) 385.95+0.56*P  386.18+1.34%> 386.5+0.44%b 24 2+0.442b¢  18.8+0.28P¢ 29 0+0.12bcdef
c,d,e,f c,d,ef c,d.e,f de,f d,e,f
296.04+0.20%>  292.96+0.17*> 289.5+1.61*> 27.1+1.12bcd 26 440 420
c,d,e,f c,d,ef c,d.e,f e,f d,e,f
253.564+2.740¢  249.20+0.86*> 245.5+1.44%b 28.540.4%b¢
de,f c,d,ef c,d.e,f d,e,f

a significant compared to negative control
¢ significant compared to negative control +400 mg AR
e significant compared to positive control + 200 mg AR

b significant compared to negative control+200 mg AR
d significant compared to positive control
f significant compared to positive control + 400 mg AR
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Table (4): Effect of Asparagus racemosus root powder on SOD erythrocyte cell lysate and Catalase erythrocyte cell lysate activities.

SOD (U/ml) Catalase (U/L)
Animal 2nd 4th 6th 2nd 4th 6th
Groups
NC 47.20+0.21 47.13+0.45 47.81+0.22 33.14+0.38 33.31+0.33 32.44+0.51
(N+200mgAR) 47.21+0.924<f 48.95+0.68%<f 51.27+0.70%ef 35.07+0.319ef 37.95+0.74ef 40.32+0.23%ef
(N+400mgAR) 49.21+0.52¢¢f 51.09+0.14%¢f 53.87+0.42%¢4ef 37 07+0.62%¢f 40.08+0.4%¢f 43.12+0.3%bcdef
HC 25.89+0.95%bcdel  2g 340 gabedel - 9g 50+(.973bedel 13 3540 9630cdel 13 .90+0.200cdel 13 540 72bcdet
(H+200mgAR) 36.50+0.63%0bcdel 37 843 sabedel 47 8+ 273bedel 20 20+0.53%0bcdel 22 88 25.2+0.5%bcdef
(H+400mgAR) 38.06+0.90%>¢def  40,16+0.34%0cdel 42 90+0.2030cdelf 22 19+0 533bedel 4 pabedef 26.2+0.73bcdet

23 .73:i:0.53~b,0,d,e,f

Table (5): Effect of Asparagus racemosus root powder on hepatic glutathione reductase (GSH), Glutathione peroxidase(GPx).

Animal Glutathione peroxidase (mg/g) Glutathione reductase (mU/g)
Groups
2nd 4th 6th 2nd 4th 6th
NC 20.85+0.39 21.15+0.57 21.97+0.22 2.27+0.04 2.29+0.06 2.23+0.045
(N+200mgAR) 21.41+0.75%f  23.03+0.50%f  25.19+0.324ef 2.43+0.05%¢f 2.75+£0.10%F  3,05+0.08%f
(N+400mgAR) 23.05+0.20%¢f  24.49+0.38%%f  27.12+0.43cdel 2 61+0.07f 3.07+0.134ef 3.40+0.13bcdef
HC 8.86+0.680cdel g 65+(,232bcdel g 93+ 1abedel 1 0210, 033bcdel ] 01x0.120edel ] 10 03nDedef
(H+200mgAR) 13.92+0.5%bcdel 152910 gabedet 17 0810 3430cdel 1 2340 03abcdel ] 34140, 0420cdef 1 6+0,016%0cdef
(H+400mgAR) 14.86+0.63>40  16.94+(,33bcdel 18 87+(0 363bcdel | 3440 0420cdel | 50+£0,0420cdel | 77140 (3o0odel
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Table (6): Effect of Asparagus racemosus root powder on hepatic cholesterol and hepatic triacylglycerol.

Animal Hepatic total Cholesterol (mg/g) Hepatic triacylglycerol (mg/g)
Groups
2nd 4th 6th 2nd 4th 6th
NC 0.53+0.008 0.52+0.007 0.53+0.01 0.758+0.008 0.755+£0.00  0.745+0.004
(N+200mgAR)  0.51£0.009%¢"  0.495+0.009%% 0.42+0.016%>f  0.71£0.014%" 3 0.65+0.017%<f
(N+400mgAR)  0.49+0.006%f f 0.39+0.016%%  0.70+0.008%f  0.69+0.013¢ 0.61+0.023¢%ef
HC 15.54+0.35%>¢  0.457+£0.018%¢  of 6.94+0.05130¢ ef 6.9+0.012bcdef
(H+200mgAR)  def f 15.84+0.18%b¢:  def 0.67+0.02%¢  5.8+0.172bcdef
(H+400mgAR)  12.43+0.3%bcd 1555402120 def 6.49+0.065%0¢  f 5.41+0.23bcdef
&f def 10.99+0.19%b¢:  def 6.9+0.04%5¢
10.14+0.233%>  11.96+0.24%b¢  def 6.194+0.083%>  def
c,def dee,f 8,46i0,27a’b’c’d’ c,de,f 6.18+0. la,b,c,
91 Sﬂ:O.SOa’b’C’d’ ef d,e,f
e.f 5.82+0.235¢
d,e,f

a significant compared to negative control
¢ significant compared to negative control +400 mg AR
e significant compared to positive control + 200 mg AR

b significant compared to negative control+200 mg AR
d significant compared to positive control
f significant compared to positive control + 400 mg AR
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cholesterol absorption. Saponins reported
to lower TG by inhibiting pancreatic lipase
activity (Han, et al., 2002) and the
subsequent decline in vLDL levels could
be directly correlated to a decline in TG
levels (Howell, et al., 1998). The enzyme
HMG-CoA reductase catalysis the rate-
limiting step in cholesterol biosynthesis in
the tissues and its activity closely
correlates with cholesterogenesis in the
tissues. Defective regulation of HMG-CoA
reductase has been demonstrated in
hypercholesteremia. The increased activity
of the enzyme in the liver of rats fed with
high fat diet corresponds with increased
cholesterogensis, as indicated by the higher
incorporation of serum total cholesterol
and LDL cholesterol observed in current
study. The hypercholesterolemic animals
treated with AR root powder (H+200mg
AR) and (H+400 mg AR) had shown
decreased activity of enzymes as evidenced
by the reduction in serum TC and LDL. By
inhibiting HMG-CoA reductase, saponins
reduce the hepatocyte cholesterol content
and increase expression of low-density
lipoprotein (LDL) receptors, responsible
for LDL cholesterol uptake via receptor-
mediated endocytosis. Additionally, a
second mechanism of LDL reduction may
relate to LDL and very-low-density
lipoprotein (vLDL) interactions. However,
increases in  HMG-CoA  reductase
synthesis shortly after saponins therapy
restore cellular VLDL levels, and the
ultimate effect of reductase inhibition is
enhanced LDL receptor expression and
lower plasma LDL in the setting of normal
cellular cholesterol content. (Kostner,
1989). In addition, the
normocholesterolemic rats (NC) under AR
treatment, exhibited significant variations
in serum and hepatic cholesterol,
Triacylglycerol, HDL, LDL and VLDL. It
is well documented that while a low level
of HDL is indicative of high risk for
cardiovascular disease, an increase in HDL
level could potentially contribute to
antiatherogenicity, inhibit LDL oxidation
and protect endothelial cells from the
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cytotoxic effects of oxidized LDL (Howell,
et al., 1998.Wilson et al., 1988). In the
present study, a significant increase in
plasma HDL levels with a concurrent
decline in serum total cholesterol level of
(H+200mg AR) and (H+400 mg AR)
clearly indicate the beneficial role of AR
root administration to hypercholesteremic
animals. Reduced bioavailability of
antioxidants causes oxidative damage to
cells and tissues. An imbalance between
prooxidant and antioxidant levels in the
body gives rise to cellular oxidative stress
that plays an important role in the genesis
of cardiovascular diseases (Dhalla, et al.,
2000). An increased oxidized LDL levels
leading to atherosclerotic plaque formation
(Tiwar, 1999). Several studies suggest that
naturally occurring antioxidants such as
polyphenols, flavonoids and vitamin C in
diet may play a role as antiatherogenic
agents (Vinson, et al., 1998, Tripathi,
2005). Both these are also known to
stimulate  catalase and SOD gene
transcription and decrease
malondialdehyde concentration (Toyokuni,
et al., 2003, Ranaivo, et al. 2004).
Additionally, Asparagus root extract
possesses in vivo antioxidant activity in
rats although the principles responsible for
this antioxidant activity were not reported
(Bhatnagar, et al 2005). Presently noted
higher levels of hepatic catalase and SOD
activities in (H+200mg AR) and (H+400
mg AR) groups indicate the possible role
of polyphenols and flavonoids of AR root,
in modulating the expression of both
catalase and SOD activities. Taken
together, these observations indicate that
AR root powder administration to HC
animals can reduce lipid levels in both
blood and liver, increase bile acid
production and modulate antioxidant
enzyme activities.

5. CONCLUSION
&RECOMMENDATION:

The present study demonstrates that the
addition of Asparagus racemosus root
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powder at 200mg/kg/B.W and
400mg/Kg/B.W levels as feed supplement
reduces the Serum and hepatic lipid and
improves the enzymatic antioxidants
status. Therefore, it can be conclude that
AR root administration could ameliorate
hypercholesterolemic and  antioxidants
status in hypercholesterolemic conditions.

6. REFERENCES:

Beutler, E., Duron, O., Kelly, B.M,,
1963. Improved method of the
determination of blood
glutathione.J.Lab&Clin Med, 61:
882-888.

Bhatnagar, M., Sisodiya, S.S., Bhatnagar,
R., 2005. Antiulcer and antioxidant
activity of Asparagus racemosus
WILLD and Withania somnifera
DUNAL in rats. Ann NY Acad Sci;
1056: 261-78.

Callias, C., 2007. Les alicaments dans la
lutte contre [’hypercholestérolémie.
Bull Soc Ens Neuch Sci, 30: 1-18.

Cayen, M.N., 1971. Effect of dietary
tomatine on cholesterol metabolism
in the rat. J Lipid Res; 12: 482-90.

Chopra, R., N., Chopra, I., C., Handa, K.,
L., Kapur, L., D., 1994. Indigenous
drugs of India (Calcutta: Academic
Publishers), 496.

Devi, R., Sharma, D.K., 2004.
Hypolipidemic effect of different
extracts of Clerodendron
colebrookianum Walp in normal and
highfat diet fed  rats. J
Ethnopharmacol, 90: 6368

Dhalla, N.S., Temsah, R.M., Netticadan,
T., 2000. Role of oxidative stress in
cardiovascular diseases. J Hypertens;
18: 655-73.

Friedewald, W.T., Levy, R.T.,
Fredrickson, D.S., 1972. Estimation
of the concentration of low-density
lipoprotein cholesterol in plasma
without wuse of the preparative
ultracentrifuge. Clin Chem; 18: 499—
502.

49

Ghorbani, A., 2013. Phytotherapy for
diabetic dyslipidemia: evidence from
clinical trials. Clin Lipid, 8: 311-319.

Gordon, T., et al 1977.Am J Med; 62:
707-14

Gupta, A.K., Tandon, N., 2004. Reviews
on Indian Medicinal Plants, Vol. 3.
New Delhi: Indian Council of
Medical Research.

Han, L K., Zheng, Y.N., Xu, B.J., Okuda,
H., Kimura, Y., 2002. Saponins from
Platycodi radix ameliorate high diet-
induced obesity in mice. J Nutr; 132:
2241-5.

Harwood, H.J., J.R., Chandler, C.E.,
Pellarin, L.D., Bangerter, F.W.,
Wilkins, R.W., Long, C.A., et al,,
1993. Pharmacologic consequences
of cholesterol absorption inhibition:
alteration in cholesterol metabolism
and reduction in plasma cholesterol
concentration induced by the
synthetic saponin  b-tigogenin
cellobioside (CP-88818; tiqueside). J
Lipid Res; 34: 377-95.

Howell, T.J., MacDougall, D.E., Jones,
P.J.H., 1998. Phytosterols partially
explain differences in cholesterol
metabolism caused by corn or olive
oil feeding. J Lipid Res; 39: 892—
900.

Ikeda, I., Sugano, M., 1998. inhibition of
cholesterol absorption by plant
sterols for mass intervention. Curr
Opin Lipidol. 9: 527-31.

Kakkar, P., Das, B., Viswanathan, P.N.,
1984. A modified spectrophotometric
assay of superoxide dismutase.
Indian J Biochem Biophys; 21: 130—
2.

Kim, H.Y., Jeong, da, M., Jung, H.J.,
Jung, Y.J., Yokozawa, T., Choi, J.S.,

2008. Hypolipidemic effects of
Sophora  flavescens  and its
constituents in poloxamer 407-
induced hyperlipidemic and

cholesterol-fed rats. Biol Pharm Bull,
31: 73-78.

Kostner, G.M., Gavish, D., Leopold, B.,
1989. HMG-CoA reductase



Biochemical role of asparagus in regulation of cholesterol metabolism

lower LDL cholesterol
levels.

inhibitors
without reducing Lp (a)
Circulation; 80: 1313-1319.
Kothiyal, P., Gupta, A.K. 20I1.
Antihyperlipidemic  activity  of
aqueous and ethanolic extracts of
fruits of Kigelia africana (Lam.)

Benth. In Triton X-100 induced
hyperlipidemic rats,
Pharmacologyonline, 3: 386-395.

Krishna CB, Ravindra BS, Jayasree

V, Alekhya.
Malinow, M.R., McLaughlin, P.,
Stafford, C., 1978. Prevention of

hyperch-olesterolemia in monkeys
(Macaca facicularis) by digitonin.
Am J Clin Nutr; 31:

814-8.

Mandal, S.C., Nandy, A., Pal, M., Saha,
B.P., 2000: Evaluation of
antibacterial activity of Asparagus
racemosus Willd. root. Phytother Res
b; 14: 118-19.

Maton, Anthea, Roshan, L., Jean,
Hopkins, Charles, William,
McLaughlim,  Susan,  Lohnson,

Maryanna, Quom, Warner, Davied,
LaHart, Jill, D., White, 1993. Human
Biology. Englewood Cliffs, NI:
Prentice Hall.

Michigan Asparagus Advisory Board
(MAAB) FAQs 2012. Questions
about Asparagus. MAAB Web site.
http://www.asparagus.org/maab/faq.
html. Published 2000.

Paglia, D.E., Valentine, W.N., 1967.
Studies on the quantitative and
qualitative characterization of
erythrocyteglutathione  peroxidase.
J.Lab&Clin Med, 70: 158.

Patel, J.S., Setty, S.K., Chakraborty, M.,
Kamath, IV, 2011.
Antihyperlipidemic ~ activity  of
Medohar Vati in triton x-100 induced
hyperlipidemic rats. Int J Pharm Res
Devel, 4: 125-130.

Quilez, J., Garcia, Lorda, P., Salas,
Salvado, J., 2003. Potential uses and
benefits of phytosterols in diet:
present  situation and  future

50

directions. Clin Nutr; 22: 343-51.

Ranaivo, H.R., Rakotoarison, O., Tesse,
A., Schott, C., Randriantsoa, A.,
Lobstein, A., 2004. Cedrelopsis
grevei induced hypotension and
improved endothelial vasodilatation
through an increase of Cu/Zn SOD
protein expression. Am J Physiol
Heart Circ Physiol; 286:H775-81.

Rao, S., B., 1952. Saponins (Sapogenins)
from Indian Medicinal Plants: Part I
Sapogenins from Asparagus. Indian
Journal of Pharmacology. 14, 131 -
132.

Sairam, K., S., Priyambada, N., C., Goel,
R., K., 2003. Gastroduodenal ulcer
protective activity of Asparagus

racemosus: An Experimental,
Biochemical and Histological Study.
Journal of  Ethnopharmacology.
86(1), 1-10.

Sharma, P.V., Charaka, S., 2001.
Chaukhambha Orientalis Varanasi
India. 2, 7-14.

Sidhu, G.S., Oakenfull, D.G., 1986. A
mechanism for the hypocholester-
olaemic activity of saponins. Br J
Nutr; 55: 643-9.

Sinha, A.K., 1972. Colorimetric assay of
catalase. AnalBiochem, 47: 389.
Sodipo, O.A., Abdulrahman, F.L,

Sandabe, U.K., Akinniyi, J.A., 2012.
Drug therapy for hyperlipidaemia
(dyslipidaemia) — A review. J Appl

Pharm Sci, 1: 01-06.

Tiwari, A.K., 1999. Natural product
antioxidants and their therapeutic
potential in mitigating peroxidative
modification of lipoproteins and
atherosclerosis: recent development.
J Med Arom Plant Sci; 21: 730-41.

Toyokuni, S., Tanaka, T., Kawaguchi,
W., Fang, N.R., Ozeki, M,
Akatsuka, S., 2003. Effects of the
phenolic contents of Mauritian
endemic plant extract on promoter
activities of antioxidant enzymes.
Free Radical Res; 37:1215-24.

Tripathi, Y.B., Singh, B.K., Pandey, R.S.,
Kumar, M., 2005. BHUx: a patent



El-senosi et al. (2014)

polyherbal formulation to prevent Journal of Pharmacology; 37: 376-
atherosclerosis. Evid Based 80.
Complement Alternat Med; 2: 217— Visavadiya, N.P., Narasimhacharya,
21. A.V., 2009. Asparagus root regulates
Vinson, J.A., Hu, S.J., Jung, S., Stanski, cholesterol metabolism and improves
AM., A, 1998. citrus extract plus antioxidant status n
ascorbic acid decreases lipids, lipid hypercholesteremic rats. Evid Based
peroxidation, lipoprotein oxidation Complement Alternat Med.; 6(2):
susceptibility, and atherosclerosis in 219226.
hypercholesterolemic  hamsters. J Wilson, P.W., Abbott, R.D., Castelli,
Agric Food Chem; 46: 1453-9. W.P., 1988. High-density lipoprotein
Visavadiya, N.P., Narasimhacharya, R.L., cholesterol and mortality. The
2005. Hypolipidemic and antioxidant Framingham heart study. Arterioscler
activities in Asparagus racemosus in Thromb Vasc Biol; 8: 737-41.
hypercholesteremic ~ rats.  Indian Young, D.S., 2001. Effects of disease on

Clinical Lab Tests, 4th Ed AACC.

Al Ol A BansY) Cilaliian Adla g g st 98I il Gaeal A G gaedd (5 gaad) ALl gal)
Jo i <) L ) (o Al

Mall ol yiba tasa Sday dﬁi‘zgk- Qs G gac! o gladd) Ul & g8l
oo (52530830 a5 ) ) S 43 51 ) o L ek — (5 sl el A0Syl sl
Lt Aoa — pshell LS. cLuai

sl padlall

O 2l Al 5 QN Gl yal gl 3l Calat Egand (a8 Gl lalaall 58T e aall 8 J s i sSI) a5 ) ysing
O AT (M g 1Sl 5 s Ayl s (sl g s il 5 GVt Bmdle i e (5 sind Al il
ULl sda e 32usY) ilaliae 3o lES a8 ) 9l Al lial da glia g ) gaall (add e LS )0 asd o3y Al 3 gall
N s i) 33la e L) inY aail saigh Calall 85 y-diiie 4y jlay dadiiueall (yams sasasl ) an o) il 53y
Bc&M;d;Mﬂ\Mu&ie& oY) HAad )18048 e g Aol jall sda pecargdl gl
Ol 8 gy oS0 A by 5 385 Ll ddlian Ll 5 g yiasd oS0 165 3L Abaall )yl 8 50081 il
Bsana aladiul a5 (0 e Bl Ay el 3¢ aall o123l o) jiall #3l %41.50 Js il 5 940,75 d8la) ddaud 53
A () 5/ anS 604005 () 5/pnS/a3e200 1 le ja O A8l e JaSaS ua jund) Gl e dddaal) ) 53al)
Lol b s 20 g Wl S 3 gl Jame i o8 Lol Al ) g adll 8 5 yiand oS0 165 )L dlcaal
O sl IS 5 55 saaard S g o saal) g 35) ol g a0 )l Jme A HMG-Co A R ai-d
ol o8 da gl (aladsl elld e s a8y Gl Baaaall Anuldll (3 pdall aladtiuly 3aiSlay ) ¢ ol slall 5 Harus g s
Ll i 4k palesaly ) ae HMG-Co A R a3 Bliil b gale (alis) Liaf Jael s 0S5 pall ian 3 o sa])
Gl 3 s gall el (5 sinall ) Gl o GSay Al jall 02 ey (sie sanall (8 82uSY) Cilaliae
Okl gl 82 e Gl na (e (il s 2 5l 5 J 558 (ol g bl J g piin) 5l Jie Qs yess)

2 A Jy el K8k SV 8 32uSY) laliae Jalid 8 ) 5 pall (e 230 31 J 5 i U ) 3 5 6 jaall

(2014 552,51 -40:(2)26 235 14 k) dphl) o glall Lgh, dlas)

51



