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ABSTRACT

Present study is concerned to find out the induced effects of two herbal weight reducing drugs Phytolaccca Americana
(PA) and Phytolacca Berry (PB) in hypercholestrolemia on lipid profile of Rabbits (Oryctolagus cuniculus). Pokeweed
was the single constituent of PB, the other additional ingredients of PA are bladder wrack, garlic and grape fruit. Both
herbal drugs were administered orally to the respective test animals in the doses of 33.3mg PA/day and 1.15mg PB/day,
for 27 days and blood samples drawn on day 0,3,9,14,21 and 27 were used to measure mean plasma cholesterol,
triglycerides (TG), low density lipoprotein (LDL-C) and high density lipoprotein (HDL-C) concentrations. After one
week of administration of drugs although both drugs reduced the cholesterol and TG concentrations to lower levels but
PB effectively decreased them below their normal concentrations when given approximately for four weeks. Similarly,
both drugs lowered plasma LDL-C concentration after two weeks of treatment again PB reduced concentration below
normal. However plasma HDL-C levels declined to normal levels following the one week of treatment, started to elevate
along the passage of treatment and decreased to normal in the later part of experiment. These findings suggested that
pokeweed comparatively, more effectively maintained the lipid profile at normal concentrations probably inhibiting the
HMG-CoA reductase activity and affecting the lipoprotein metabolism. In case of PA interactions of ingredients may

interfered the enzymes of lipoprotein metabolism thus constant elevated levels of LDL- C and TG were observed.

Keywords: Poke weed, phytolacca berry, phytolacca Americana, herbal drugs, lipid profile.

INTRODUCTION

Obesity is a chronic disease and should be treated with
reasonable expectations (Scheen and Lefébvre, 1999)
because of its related complications, an immediate safe
and effective treatment is required (Sidhaye and Cheskin,
2006). Unfortunately, medication-induced weight loss is
often associated with rebound weight gain after the
cessation of drug use, side effects from the medications,
and the potential for drug abuse. In the present study, two
herbal weight reducing drugs Phytolacca Americana (PA)
with a single constituent of Poke weed and Phytolacca
Berry (PB) in addition to Poke weed, containing Bladder
wrack, garlic and grape fruit, are used to assess the
efficacy in the management of weight reduction through
their effects on lipid profile in common rabbits.

The extract of various parts of poke weed plant are used
in homeopathic medicines for the treatment of many
diseases specially the obesity (Ravikiran et al., 2011).
Weight loss in response to poke weed was noticed in
molting hens (Willis et al., 2008) and in mice (Lazarus et
al., 1998). Bladder wrack has three major active
components; iodine and two types of dietary fibers,
alginic acid and fucoidan (Chevrel, 1980). lodine is used
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to treat obesity through its thyroid gland stimulating effect
(Bjorvell and Rossner, 1986; Teas et al., 2007) while
animal and in vitro studies had proposed the LDL- C
lowering effects of both alginic acid and fucoidan
(Vazquez et al., 1996). Garlic was known to be effective
in decreasing plasma lipids and a number of studies have
shown that garlic significantly decreased the total
cholesterol and LDL — C in human (Milner, 1996 ; Steiner
et al.,1996; Stevinson et al., 2000) and moderately raised
HDL-C (Ashraf et al., 2005, 2011). Experimental studies
by Gorinstein et al. (2006) have shown the plasma lipid
and cholesterol lowering effects of garlic in rats.

Grapefruits are a good food to include in a sensible
weight-loss diet. Grapefruit seed extracts with high
concentrations of vitamin C and E claimed to have
antimicrobial and antioxidant properties (Armando, 1998;
von Woedtke et al., 1999; Dembinski et al., 2004).
Experimental studies in rats have shown that naringenin, a
flavonoid present in grapefruit might reduce the risk of
coronary heart disease and other chronic diseases through
its hypocholesterolemic effects (Daher et al., 2005; Cho et
al., 2011). Reduction of serum cholesterol levels were
also observed in laying hens with supplemented
flavonoids (Lien et al., 2008).
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MATERIALS AND METHODS

Animals

Rabbits (Oryctolagous cuniculus) used in the experiment
were one to one and half years old; 12 in number with
their average weight 1160 to 1510gm were obtained from
local supplier. They were kept in barred cages, placed in
well ventilated environment. Four O. cuniculus were kept
as control (Lab standard) and the remaining eight in
equally divided two groups were used as test animals.

Induction of hypercholesterolemia

All rabbits were made hypercholesterolemic by feeding a
modified diet of 5g of butter fat per kg of daily diet
(Moghadasian et al., 1999) for 15 days and blood samples
were collected at day 0 and 15.

Drug Therapy

The herbal weight reducing drugs used for experimental
purpose include PA and PB, purchased from local chemist
shop in tablet form. A dose of PA calculated for daily oral
administration was 33.3mg. While an oral daily dose of
PB calculated was 1.15mg.

Blood Sampling

Blood samples were obtained with the help of 3cc
disposable syringes from the marginal vein of ear.
Sampling was done from day 0,3,9,14,21 and 27. In order
to obtain plasma; heparinized blood samples were
centrifuged at 3600rpm for Sminutes and the supernatants
were stored at 4°C to be read on spectrophotometer
(Model No. NV 201, China).

Biochemical and Statistical Analysis

Blood lipid profile i.e. cholesterol, TG, LDL-C and HDL-
C were measured by using commercial biochemical kits
(Randox, Cat. No. CH200, TR1696, CH203, CH1350).
The absorbance of samples was read on
spectrophotometer. The data was statistically analyzed by
t-test and two-way ANOVA.

RESULTS

A consideration of tablel indicates that control and test
rabbits fed on the diet with additional 5g butter fat per kg
of diet for 15 days resulted in a significant rise (P<0.05)
in mean plasma concentrations of cholesterol, TG, LDL-C
and HDL-C.

Control

Control rabbits after 15 days when reverted to their
normal diet showed a reduction in mean plasma
concentration of cholesterol and HDL-C from day 3 and
reached to normal levels. However mean plasma TG and
LDL-C remained significantly higher (P<0.05) than
normal concentrations (Figs. 1-4).

Cholesterol

Test 1 (T1) rabbits with initial mean plasma cholesterol
level of 227.44449.40 mg%, when administered with a
dose of 33.3 mg/day of PA for 27 days showed an
immediate fall in mean cholesterol concentration on day 3
then a rise on day 9, followed by a gradual significant
(P<0.05) reduction of 138.17+8.87 mg% on day 27 (Fig.

1.

Test 2 (T2) rabbits with mean plasma cholesterol
concentration of 1852+ 26.39 mg% on day O,
administered a dose of 1.15 mg/day of PB for 27 days
showed a fall and rise of mean cholesterol concentration
in similar pattern on day 3 and day 9 respectively.
However, the reduction in cholesterol concentration
continues to fall non-significantly below normal level i.e.
36.958+10.77mg% on day 27 (Fig. 1).

TG

T1 animals with increased mean plasma TG concentration
of 354.63+£36.47mg% following the treatment showed a
reduction and elevation of TG level on day 3 and day 9
respectively.  Afterward the mean  triglyceride

Table 1. Effect of Butter Fat (5g/kg diet) on Mean Plasma lipid profile (mg%) of rabbits Oryctolagus cuniculus.

Cholesterol Triglyceride
Days C T1 T2 C T1 T2
0 67.65+7.52 70.97+6.70 68.24+3.21 149.99+46.82 157.9744.89 149.67£7.34
15 202.01+14.43 | 227.441449.40 | 185.26+26.39 326.131£14.44 354.63+£36.47 | 443.98+£69.94
LDL HDL
C T1 T2 C T1 T2
72.08+ 8.557 52.16 £ 6.03 59.76 + 6.68 101.20 +1.59 118.29 +31.19 102.41 £22.08
326.67 £6.08 402.82+£137.12 275.32447.19 242.86 £14.88 256.56 £ 10.69 246.01 £4.92

Each figures is the Mean £ SD of four values

C = Control, T1 = Phytolacca Americana (33.3 mg/day), T2 = Phytolacca Berry (1.15 mg/day)
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concentration continued to reduce up to day 27, but

remained significantly higher than normal concentration.

Animals treated with PB also followed the similar pattern
of changes in mean plasma TG concentration from day 3

to day 9, but the reduction of TG concentration from day
9 on-wards was significantly below the normal levels

(Fig. 2).
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Fig. 1. Comparison of mean plasma cholesterol concentration in control and test rabbits Oryctolagus cuniculus
following the administration of weight reducing drugs.

Each figures is the Mean £ SD of four values.

C = Control, T1 = Phytolacca Americana (33.3 mg/day), T2 = Phytolacca Berry (1.15 mg/day), N= Normal
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Fig. 2. Comparison of mean plasma TG concentration in control and test rabbits Oryctolagus cuniculus following the

administration of weight reducing drugs.
Each figures is the Mean £ SD of four values

C = Control, T1 = Phytolacca Americana (33.3 mg/day), T2 = Phytolacca Berry (1.15 mg/day), N= Normal
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LDL-C

Figure 3 shows the animals of T1 group have a reduction
in mean plasma LDL-C concentration on day 3 followed
by a rise and fall on day 9 and day 14 respectively along
the treatment. However the mean LDL-C concentration
remained higher i.e. 243.80% 21.93 mg% on day 27 and
did not reach to normal value.

T2 animals following the treatment with PB have a
maximum mean LDL-C concentration of 473.30+94.53
mg% on day 9 and reduced to normal level on day 27

(Fig. 3).

HDL-C

T1 rabbits when treated with PA for 9 days showed a
reduction in mean plasma HDL-C concentration of
115.8749.89 mg%. Further administration of drug
increased the mean HDL-C level followed by a reduction
to near normal concentration (Fig. 4).

In T2 rabbits, administration of drug also resulted in a fall
of mean HDL-C concentration on day 9, which gradually
elevated up to day 21 and returned to approximately
normal levels.
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Fig. 3. Comparison of mean plasma LDL-C concentration in control and test rabbits Oryctolagus cuniculus following

the administration of weight reducing drugs.
Each figures is the Mean £ SD of four values
C = Control, T1 = Phytolacca Americana (33.3 mg/day), T2 =

Phytolacca Berry (1.15 mg/day), N= Normal
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Fig. 4. Comparison of mean plasma HDL-C concentration in control and test rabbits Oryctolagus cuniculus following

the administration of weight reducing drugs.
Each figures is the Mean £ SD of four values

C = Control, T1 = Phytolacca Americana (33.3 mg/day), T2 = Phytolacca Berry (1.15 mg/day), N= Normal
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DISCUSSION

The mechanism of reduction of body fat and ultimate
reduction in body weight by herbal drugs is achieved
either by suppression of appetite and decreasing the
intestinal absorption (Fanghanel et al., 2000; Smith and
Goulder, 2001) or stimulating the satiety centers with
increased metabolic rates (Girola et al., 1996; Allison et
al., 2001). The ingredients of both drugs i.e. PA and PB
used in this study are laxative (Vdzquez et al., 1996), thus
limiting the intestinal absorption and increasing the loss
of fluid.

A diet with added butter fat given to rabbits cause a
significant rise in lipid profile concentrations, although
removal of fat from the diet in control animals show the
reversal plasma mean concentrations of cholesterol and
HDL-C to normal level while TG and LDL-C remained
elevated.

The experimental animals of T1 and T2 administrated
with PA and PB for 27 days respectively show the lipid
profile of both treatments returning to normal values.
Comparatively PB more effectively decreases the mean
cholesterol, TG and LDL-C concentrations to very low
values.

One of the major constituents of PA is bladder wrack and
the alginic acid present in it is a good source of iodine that
affects the thyroid function and lipid metabolism
(Katamine et al., 1985; Zhao et al., 2011) while other
constituent, fucoidan, which is a type of polysaccharide,
significantly lowers blood cholesterol, TG, LDL-C with
an increase in HDL-C in hypercholesterolemic mice ( Li
et al., 2008; Huang et al., 2010) as well as hyperlipidemic
patients without any adverse effects on liver and kidney
(Wang and Bi, 1994).

The garlic present in PA is known to reduce total
cholesterol moderately without a significant reduction and
elevation in LDL-C and HDL-C respectively (Reinhart et
al., 2009) actually produces this effect by interfering the
cholesterol metabolism through the inhibition of HMG-
CoA reductase activity.

Grape fruit present in PA can reduce the LDL-C and TG
levels (Cerda, 1987; Carper, 1988; Daher et al., 2005).
One of the grapefruit flavonoids, naringenin is found to
affect lipoprotein metabolism resulting in hypolipidemia
(Anthony et al., 1997) and the other constituent
nootkatone, greatly increases the energy metabolism in
skeletal muscle and liver cells, as a result diet induced
reduction in body weight is achieved through the
increased activity of enzyme adenosine monophosphate
kinase (Murase et al., 2010).

Finally, it may be concluded that herbal drugs might not
be free of side effects specially when used in combination

form, as the chances of adverse interactions of herbal
ingredients increase. Also studies on human beings are
insufficient thus herbal drugs should be used under the
supervision of health care professionals.
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