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ABSTRACT: The study aimed to investigate the effect of ginger and ginseng rhizome
on liver functions in hyperlipidemic rats. The addition of 5% or 10% ginger and ginseng
to the feed of hyperlipidemic rats produced decreased total cholesterol level,
Triglycerides as well as HDL-c, LDL-c and VLDL-c levels.

The liver enzymes AST, ALT and ALP showed an increase in their activities in the rats
feed on hyperlipidemic diet comparing with normal control. Using ginger and ginseng
decreased the activities of these enzymes compared to the positive control. AST/ALT
ratio recorded values under 5 (between 1.02 and 1.07) this proved that the harmful of
induced hyperlipidemic effect liver. Hyperlipidemic diet produced a decreased in total
protein and albumin in blood. The addition of ginger and ginseng increased the amount
of total protein and albumin compared to positive control.

Key word: lipid, liver, kidney, antioxidant, hyperlipidemic, cholesterol, phenolic,

enzyme, rhizome.

INTRODUCTION

Vitamin C and total carotenoids
content were found to be 10.97 and 92.96
mg/100 g in dry ginger rhizome
respectively (Gopalan et al.,, 2004).
Matsuda et al., (2009) and Islam and Choi,
(2008) reported that zingiber officinale
Roscoe (Zingiberaceae) is the most
widely used spice worldwide. It has been
used as an antioxidant, anti-diabetic and
anti-hyperlipidemic. Ginger has gained
interest for its potential to treat various
aspects of cardiovascular disease, and
the in vitro and animal data supporting
the anti-inflammatory, antioxidant,
antiplatelet, hypotensive, and
hypolipidemic effects of this condiment
have been reviewed by (Nicoll and
Henein 2009) and (Bhandari et al., 1998).

Administering an aqueous extract of
raw ginger (administered daily, 500
mg/kg intraperitoneally) to
streptozotocin-induced  diabetic rats
lowered their serum glucose, cholesterol,
and triacylglycerol levels, urine, protein
levels, water intake, and urine output and

prevented the weight loss associated
with diabetes in this model (Al-Amin et
al., 2006) and (Fuhrman et al., 2000).

Total saponin, panaxadiol, and
panaxatriol from ginseng have been able
to protect cardiomyocytes from ischemia
and reperfusion injuries (Zhang et al.,
2009). Cardiac injury in diabetes induced
by streptozotocin has been prevented by
ginsenoside Rb1 (Kim et al., 2012).

Sang et al., (2015) reported that the
Korean red ginseng manufactured by the
traditional preparation method has its
own chemical component characteristics.
The ginsenoside content of the red
ginseng is Rg1l:3.3 mg/g, Re:2.0 mg/g,
Rb1:5.8 mg/g, RC:1.7 mg/g, Rb2:2.3 mg/g,
and Rd:0.4 mg/g, respectively.

Nadeem et al., (2009) and Arif et al.,
(2012) observed that the amino sugars
have an inhibitory effect on protein
glycosylation in blood, attenuating
various complications related to diabetes
mellitus. and hyperglycemia.
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Lee et al., (2006), Luo and fang (2008)
reported that ginseng polysaccharides
have immunomodulation, anti — fatigue,
antitumor, anti-adhesive, antioxidant,
antiulcer, anti-radiation,
hepatoprotective, hypoglycemic activities
and anti-hyperlipidemic activities.

The present study is investigating the
effect of supplement rat diet with Sheep
tail fat or Coconut Oil on the liver
function.

MATERIAL AND METHODS

The roots of ginger (Zingiber
officinale) and Panax ginseng were
purchased from local market.

Adult male albino rats (30) were
acclimatized to laboratory conditions and
divided into 6 groups each having 5 rats
as follows:

- Groupl: Rats kept without any
treatments as control fed on standard
diet, named normal control or negative
control (l).- Group2: Rats feed
hyperlipidemic diet, hyperlipidemia or
positive control (ll). - Group3: Rats fed
hyperlipidemic diet plus ginger 5 %
powder in food (lll). - Group4: Rats fed
hyperlipidemic diet plus ginger 10%
powder in food (V). - Group5: Rats
feed hyperlipidemic diet plus ginseng
5% powder in food (V). - Group6: Rats
fed hyperlipidemic diet plus ginseng
10% powder in food (VI).

After 15 and 30 days at end of the
experimental blood samples were taken
plasma and serum sample were
separated and kept for analyses. The
animals were sacrificed and the organs
(liver, kidneys and heart) were weighted.

Total cholesterol (TC) and
triglycerides (TG) were determined
according to the method described by
Fossati and Prencipe (1982).

HDL-c was determined according to
Lopez, et al., (1977).

LDL-c and VLDL-c were calculated
according to the formula of Fiedewaid, et
al., (1972).

LDL-c = Total cholesterol - (HDL-c +
triglyceride / 5)

vLDL-c = triglyceride / 5

Determination of liver function.

Determination of AST and ALT activity
was conduct by the method described by
Young, (1990). ALP activity was
determined according to Moss, et al.,
(1987). Total protein was determined
according to Schultze and Heremans,
(1966). Determination of albumin (Alb)
concentration was carried and according
to Cannon, et al., (1974).

Statistical analysis:

Statistical differences were
determined by one-way analysis of
variance (ANOVA), followed by post-hoc
comparisons (LSD test). Differences were
considered statistically significant at P
<0.05, (Landue and Everitt 2004).

RESULTS AND DISCUSSION

The obtained results Table (1)
illustrated that TC, TG, HDL, LDL, and
vLDL-cholesterol for normal control were
160,122,43,91.4 and 24.4 mg/dl
respectively in plasma after 30 days.
Feeding on high fat diet and cholesterol
diet (positive control) caused highly
significant increase in TC, TG, HDL, LDL,
and vLDLc compared with negative
control. The results showed that total
cholesterol level was  significant
decreased to 200, 183, 208 and 190 mg/dl
in groups 5% ginger and ginseng
respectively after 30 days. Compared
with hypercholesterolemic group
(positive control). Triglyceride also was
significantly decreased t0191.9, 172, 196,
and 182 mg/dl for all treatment groups
respectively, compared with the positive
control (303 mg/dl).
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HDLc amounts increased of all
treatments ginger 5&10% and ginseng 5&
10% compared to positive control. The
results showed that feeding the rats on
food containing 10% ginger produced the
maximum increased HDL-c (51 mg/dl)
followed by the 10% ginseng (47 mg/dl)
comparing to positive control (36 mg/dl)
after 30 days.

Table (2) LDL-c and vLDL-c produced
significant decreases in all treatments as
compared to the positive control.

From the above it can be noticed that
ginger and ginseng roots showed
readjustment for TC, TG, LDL-c and
vLDL-c levels relative to normal control.
The levels of total cholesterol in blood
especially lipoprotein LDL-c fraction are
the most crucial health factor which are
correlated with many health disorders.
Liver expectancy may represent an
integral response to its values (Niu et al.,
2008).

liver functions

ALT as well as AST are used in the
evaluation of hepatic disorders. The
increase of the activities of AST and ALT
in blood may be mainly due to the
leakage of these enzymes from the liver
cytosol into the blood stream.

Table (3) show that ginger and
ginseng roots decreased the activities of
AST, ALT with their ratio and alkaline
phosphatase (ALP) on liver compared to
hypercholesterolemic rats.

Data in Table (3) indicated that AST
activity were 25 and 60 U/L for negative
and positive controls respectively, after
15 days. It reached to 26 and 82 U/L for
the two former controls after 30 days of
experiment period. The addition of one of
5% and 10% ginger or ginseng roots to
hyperlipidemic diet revealed a significant
reduction in AST activity compared to
positive control.

Increasing of ALT (Table 3) activity in
hyperlipidemic rats compared to their
negative control indicated that
hyperlipidemia might be induced due to
liver dysfunction. The activity of ALT in
hypercholestrolemic rats was nearly
treble that of normal control. The addition
of 5% or 10% ginger and ginseng roots to
hyperlipidemic diet revealed a significant
reduction in ALT activity compared with
the positive control. The stimulated
activity of ALT indicates liver cells
necrosis and the magnitude of increase
correlated with the extent of necrosis.
(EL-Abd et al., 2007).

Data in Table (3) show that AST / ALT
ratio recorded values under 5 (between
1.02 and 1.07), this proved that the
harmful of induced hyperlipidemic affect
liver but not heart (ratio more than 20) as
reported by Murray et al., (2006).

Alkaline phosphatase activity (ALP)
showed stimulation in the activity of
positive control relative to normal. From
date presented in Table (3) it is
interesting to notice that the tested
plants, ginger and ginseng roots,
produced significant increase in the
activity of plasma ALP compared with the
normal control after 15 and 30 days of
treatment. While comparing the results
with positive control an opposite trend
was noticed. Ahmed et al., (2000) found
that ginger 0.5% showed a significant
decrease in alkaline phosphates activity
in rats.

Plasma total protein, albumin,
globulin level and A/G ratio.

Data in Table (4) showed a significant
decrease for all groups in the total
protein and albumin comparing with
normal control.

This decrease in serum albumin (Alb)
may be due to the effect of fat and
cholesterol rich—diet on RNA and protein
synthesis.
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The level of serum total protein
significantly reduction ranged between
94.6 — 96.7% after 15 days and between
90 — 94% after 30 days comparing with
normal control 100%.

The globulin increased in most of
tested groups. A/G ratio showed that
ginger 10% and ginseng 10 % recorded
the higher ratio comparing with negative
control. Venkateswarly et al., (1993).
Found that there was a marked decrease
in serum protein of hypercholesterolemic
rats comparing with normal control
animals.
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