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Abstract: This study was carried out to determine the effect of two levels from ginseng and curcumin and their
combination on nutritional evaluation, kidney functions, lipid profile and liver enzymes of diabetic rats suffering
from acute liver diseases. Forty-eight male albino rats (Sprague Dawley Strain) weighting an average of (150±5g)
used in this study. The rats were divided into two main groups. The first main group (6 rats) was fed on basal
diet as a (control negative group). The second main group (42 rats) treated with CCl , in paraffin oil (50% v/v4

4 ml/kg) subcutaneous injection to induced acute damage in the liver. The second main group injected with
(150mg alloxan/kg body weight) to induce hyperglycemia. The second main group was divided into seven
subgroups (6 rats each). The first subgroup fed on basal diet as a control positive group. The second and third
subgroups fed on basal diet containing 2% and 4% ginseng, respectively. The fourth and fifth subgroups fed
on basal diet containing 0.25% and 0.5% curcumin, respectively. The sixth subgroup fed on basal diet
containing (2% ginseng and 0.25% curcumin). The seventh subgroup fed on basal diet containing (4% ginseng
and 0. 5% curcumin). The results revealed that, feed intake, body weight gain% and serum HDL-c decreased,
while other parameters increased in the positive control group, as compared to the negative control group.
Treating diabetic groups which were suffering from acute liver disease with 2% and 4% ginseng, 0.25% and
0.5% curcumin and their combination improved the weight gains, organs weight/body weight%, kidney
functions (uric acid, urea nitrogen and creatinine), lipid profile (cholesterol, triglycerides, HDL-c, LDL-c and
VLDL-c) and liver enzymes (AST, ALT and ALP), especially the groups which were treated with the high and
low levels from the combination of (4% ginseng and 0.5% curcumin) and (2% ginseng and 0.25% curcumin),
respectively.
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INTRODUCTION evolves after a catastrophic insult  to  the  liver

Diabetes mellitus is one of the major global public encephalopathy  within  a  short  period   of   time  [3].
health problems. Recently, a survey estimated that there Type  2  diabetes  is  associated with a large number of
will be more than 439 million people suffering from liver  disorders,  Up  to  96% of patients with cirrhosis
diabetes  in   nearly   all   countries  by  the  year 2030  [1]. have diabetes or impaired glucose intolerance in one
Type 2 diabetes is a complex, heterogenous, polygenic report – and this diabetes is different from type 2 diabetes
disease characterized mainly by insulin resistance and because it occurs in the absence of standard risk factors
pancreatic b-cell dysfunction [2], many patients who of type 2 diabetes such as age, body mass index and
suffer from T2DM are at an increased risk of developing family history of diabetes [4, 5]. Nowadays the
further complications over time. Increasing evidence is management of diabetes in patients with liver disease is
now linking T2DM with liver disease especially acute liver theoretically complicated by first; accompany with
failure (ALF); it is a complex multisystemic illness that considerable  side effects of drugs such as hypoglycemia,

manifesting in the development of a coagulopathy and
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drug-resistance, dropsy and weight gain [1]; second; namely Curcumin I, II and III, differ with regard to their
liver-related alterations in drug metabolism, potential hydroxyl and methyl groups, characteristic with yellow
interactions between the drugs and incidence of color [18]. Various animal models [19, 20] or human
hepatotoxicity [6]. Thus, there is an increasing demand on studies [21, 22] proved that curcumin is extremely safe
searching for the antidiabetic agents from natural resource even at very high doses. In the present study we have
with fewer side effects, for example, looking for the active investigated the effect of ginseng, curcumin and their
components from the traditional medicine [7]. One of the combination on rats suffering from diabetes and acute
promising medicinal plants with anti-diabetic potential is liver failure.
ginseng; Panax ginseng has been used in China for
thousands of years as herbal medicine that is known to MATERIALS AND METHODS
exert the beneficial effect, such as anti-fatigue, anti-
obesity, anti-cancer and antioxidant [8]. Studies by Luo Carbon tetrachloride (CCl ), alloxan, casein, vitamins,
and Luo [9] have revealed American ginseng's ability to minerals, cellulose and choline chloride were
decrease blood glucose in type II diabetes patients as well purchased from El-Gomhouria Company, Cairo Egypt.
as in STZ-diabetic mice, These data suggested that Forty-eight male albino rats (Sprague Dawley Strain)
effects of ginseng in improving hyperglycemia may alter were obtained from Helwan farm.
mitochondrial function as well as apoptosis cascades to Ginseng and Curcumin were purchased from local
ensure cell viability in pancreatic islet cells. Vuksan et al. market, A.R.C. Cairo, Egypt.
[10] demonstrated that 3g American Ginseng (AG; Panax
quinquefolius L.) given 40 minutes before a 25g glucose The Biological Assay: Male rats (150±5g) were kept in
challenge improves postprandial glucose tolerance in individual stainless steel cages under hygienic conditions
individuals with and without type 2 diabetes by and fed one week on basal diet for adaptation in ad
approximately 20%. Another basic action of ginseng libitum. The basal diet in the preliminary experiment
extract is to increase non-specific resistance of the consists of 14% casein (protein > 80%), corn oil 4%,
organism and stimulates various metabolic reactions in cellulose 5%, vitamin mixture 1%, salt mixture 3.5%,
the liver cells [11]. Ginsenosides are the bioactive choline chloride 0.25% and the remainder is corn starch
components found mainly in the roots of ginseng. [23]. Vitamin composition of the diets prepared according
Structurally, ginsenosides are divided into two types: to A.O.A.C. [24]. After a period of adaptation on basal
protopanaxadiol ginsenosides (PPDGs) and diet (one week), the rats were divided into two main
protopanaxatriol ginsenosides (PPTGs) [12]. There are two groups. The first main groups (6 rats) fed on basal diet as
major classes of ginsenosides, the derivatives of a negative control group, the second main group (42 rats)
protopanaxatriol and protopanaxadiol which are mainly treated with CCl , in paraffin oil (50% v/v 4 ml/kg)
found in organic extract while the aqueous extract subcutaneous injection to induced acute damage in the
contains polysaccharides predominantly. In the context of liver [25]. The second main group injected with (150mg
diabetic complications, it is possible that ginseng through alloxan/kg body weight) to induce hyperglycemia
its antioxidant effects, may prevent glucose-induced according to the method described by [26].The second
damage [13]. Turmeric is another spice, used as a main group was divided into seven subgroups (6 rats
traditional medicine plant in India for treating various each). The first subgroup fed on basal diet as a control
diseases. Curcuma is derived from the root of the Curcuma positive group. The second and third subgroups fed on
Longa plant first by drying and powdering, to create the basal diet containing 2% and 4% ginseng, respectively.
spice called Turmeric [14]. Turmeric is an excellent liver The fourth and fifth subgroups fed on basal diet
herb, it is used for jaundice and to stimulate gallbladder containing  0.25%   and  0.5%  curcumin,  respectively.
activity, increase detoxifying enzymes [15], helpful as a The  sixth subgroup   fed   on   basal  diet  containing
digestive aid for breaking down and digesting fatty foods, (2% ginseng and 0.25% curcumin). The seventh subgroup
reduces the oxidation of LDL, blood glucose and renal fed on basal diet containing (4% ginseng and 0. 5%
lesions in diabetes [16]. Turmeric has shown anti- curcumin).
inflammatory, anti-oxidant, antifungal, antibacterial and During the experimental period (28 days), the diets
anticancer activities [17]. The active ingredients of consumed and body weights were recorded twice weekly.
curcumin are curcuminoids; it is polyphenolic compounds At the end of the experiment, the animals were fasted
with a -diketonemoiety. The three types of curcuminoids, overnight,   then    the   rats    were     anaesthetized   and
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sacrificed and blood samples were collected from the recorded significant increase p<0.05 in BWG%, as
aorta. The blood samples were centrifuged and serum was compared to the PC. The highest increase in BWG%
separated to estimate some biochemical parameters, i.e. recorded for the group which treated with 4% ginseng +
uric acid [27], urea nitrogen [28], creatinine [29], serum 0.5% curcumin followed by the groups treated with 4%
cholesterol [30], triglycerids [31], HDL-c [32], LDL-c and ginseng, 2% ginseng + 0.25% curcumin and 0.5%
VLDL-c [33], serum glucose [34], aspartate amino curcumin, respectively.
transferase (AST) and alanine amino transferase (ALT)
[35] and alkaline phosphatase (ALP) was determined Organs Weight/body Weight%: Data in Table 1 revealed
according to the method described by Kind and King [36]. that weight of kidney and liver as a percent of body
Liver and kidney were separated from each rat and weight were changed, statistical analysis showed a
weighted to calculate organs to body weight%. significant increase p< 0.05 in kidney and liver

Statistical Analysis: The obtained data was analyzed group. Addition of ginseng and curcumin to the diet
statistically for standard deviation and one way ANOVA decreased the mean values of kidney and liver
test [37]. weight/body weight% significantly at p<0.05 in rats

RESULTS compared to PC group. Treating rats which suffering from

Feed Intake: Data presented in Table 1 showed the effect ginseng (2% and 4%), curcumin (0.25% and 0.5%) and
of two levels from ginseng, curcumin and their their combination led to significant improvement in liver
combination on feed intake of rats suffering from diabetes and kidney weights/body weights%, except group of rats
and acute liver diseases, the results indicated to a which treated with 0.25% curcumin and the group treated
significant decrease p< 0.05 in feed intake in rat groups as with 2% ginseng, as compared to the PC. The highest
compared to the negative control group NC, except that improvement in liver and kidney weights/body weights%
two groups which feeding on 4% ginseng and 0.25% recorded for the group which treated with 4% ginseng +
curcumin. 0.5% curcumin, because this treatment showed significant

Body Weight Gain%: The results of this table showed Data presented in Table 2 illustrated that, the mean
non-significant changes of the initial weight between all values of serum uric acid, urea nitrogen and creatinine
groups, after the end of trail period, the final weight (mg/dl) for PC group showed a significant increase at
decreased significantly in all treated groups compared to p<0.05, compared to NC group. All groups fed on basal
NC group, but still increased significantly compared to the diet containing ginseng, curcumin and their combination
positive control group PC. Body weight gain% (BWG%) showed a significant reduction p <0.05 in mean values of
showed a significant decreased in all tested groups, uric acid, urea nitrogen and creatinine at p<0.05, compared
compared to the NC. On the other hand, all tested groups with  PC  group.  The mean values of serum uric acid, urea

weight/body weight% for PC group compared to NC

suffering from diabetes and acute liver failure, as

diabetes and acute liver diseases with the two levels of

decrease p<0.05, as compared to other treated groups.

Table 1: Effect of two levels from ginseng, curcumin and their combination on feed intake, weights and some organs weight / body weight% of rats suffering
from diabetes and acute liver diseases.

Organs weight / body weight%
Parameters Feed intake Initial weight Final weight Body ----------------------------------------------
Groups g/day/rat -------------------------G--------------------- weight gain% Liver Kidney
Control (-ve) (NC) 16.833 ± 0.983 149.500 ± 3.619 215.000 ± 4.472 43.833 ± 2.065 2.406 ± 0.108 0.437 ± 0.041 a  a  a  a  g  d

Control (+ve) (PC) 14.833 ± 0.752 150.000 ± 3.405 124.166 ± 3.600 -17.203 ± 2.414 4.202 ± 0.123 0.788 ± 0.029 b  a  e  f  a  a

2% ginseng 15.329 ± 0.408 150.166 ± 3.970 142.833 ± 4.578 -4.311 ± 3.920 4.061 ± 0.084 0.761 ± 0.027 b  a  d  d  b  a

4% ginseng 15.830 ± 0.683 151.500 ± 3.781 162.500 ± 7.395 7.225 ± 2.814 3.777 ± 0.078 0.701 ± 0.025 a b  a  c  c  d  b

0.25% curcumin 15.916 ± 0.801 151.667 ± 3.141 137.333 ± 4.633 -9.467 ± 1.442 4.155 ± 0.131 0.764 ± 0.018 a b  a  d  e  a b  a

0.5% curcumin 15.433 ± 0.864 151.833 ± 1.602 158.330 ± 4.131 4.274 ± 2.149 3.893 ± 0.066 0.729 ± 0.017 b  a  c  c  c  b

2% ginseng + 0.25% curcumin 15.166 ± 0.816 152.000 ± 3.033 162.500 ± 5.357 6.889 ± 1.874 3.625 ± 0.098 0.698 ± 0.025 b  a  c  c  e  b

4% ginseng + 0.5% curcumin 15.083 ± 1.068 151.166 ± 1.169 169.166 ± 3.430 11.907 ± 2.138 3.464 ± 0.065 0.635 ± 0.024 b  a  b  b  f  c

- Values are expressed as mean ± SD.
- Significant at p<0.05 using one way ANOVA test. 
- Values which have different letters in each column differ significantly, while those with have similar or partially are not significant.
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Table 2: Effect of two levels from ginseng, curcumin and their combination on kidney functions of rats suffering from diabetes and acute liver diseases.

Parameters Uric Acid Urea Nitrogen Creatinine
Groups ----------------------------------------------------------mg/dl-----------------------------------------------------------

Control (-ve) (NC) 1.319 ± 0.054 25.741 ± 1.648 0.498 ± 0.062 g  f  g

Control (+ve) (PC) 2.751 ± 0.118 67.112 ± 3.812 1.862 ± 0.077a  a  a

2% ginseng 2.356 ± 0.091 57.833 ± 4.711 1.545 ± 0.102 c  b  c

4% ginseng 2.025 ± 0.083 47.344 ± 2.811 1.222 ± 0.091 e  c  e

0.25% curcumin 2.496 ± 0.073 60.241 ± 3.241 1.655 ± 0.069 b  b  b

0.5% curcumin 2.220 ± 0.055 50.515 ± 2.548 1.359 ± 0.071 d  c  d

2% ginseng + 0.25% curcumin 2.015 ± 0.124 42.207 ± 2.296 1.177 ± 0.069 e  d  e

4% ginseng + 0.5% curcumin 1.643 ± 0.087 35.495 ± 2.458 0.826 ± 0.088 f  e  f

- Values are expressed as mean ± SD.
- Significant at p<0.05 using one way ANOVA test.
- Values which have different letters in each column differ significantly, while those with have similar or partially are not significant.

Table 3: Effect of two levels from ginseng, curcumin and their combination on lipid profile of rats suffering from diabetes and acute liver disease

Parameters Cholesterol Tg HDL-c LDL-c VLDL-c LDL-c / HDL-c TC/ HDL-c
Groups ----------------------------------------------------------------------------mg/dl-------------------------------------------------------------------------------------

Control (-ve) (NC) 76.440 ± 4.005 45.678 ± 3.151 47.790 ± 3.109 19.214 ± 1.142 9.435 ± 0.942 0.402 ± 0.027 1.600 ± 0.034 f  e  a  h  e  g  g

Control (+ve) (PC) 192.941 ± 6.220 97.417 ± 4.940 20.805 ± 2.899 152.652 ± 3.215 19.483 ± 0.988 7.460 ± 1.082 9.409 ± 1.190 a  a  e  a  a  a  a

2% ginseng 175.940 ± 4.676 84.226 ± 5.688 26.419 ± 2.881 132.675 ± 0.984 16.845 ± 1.137 5.072 ± 0.561 6.712 ± 0.598 b  b  d  c  b  c  c

4% ginseng 157.480 ± 4.519 69.140 ± 4.612 32.968 ± 2.305 110.684 ± 1.632 13.827 ± 0.922 3.368 ± 0.199 4.787 ± 0.206 c d  c  c  e  c  e  e

0.25% curcumin 179.656 ± 3.910 85.281 ± 3.221 23.290 ± 1.441 139.310 ± 1.896 17.056 ± 0.644 5.996 ± 0.294 7.729 ± 0.314 b  b  e  b  b  b  b

0.5% curcumin 162.941 ± 4.463 71.846 ± 2.441 28.095 ± 1.529 120.477 ± 2.691 14.369 ± 0.488 4.294 ± 0.164 5.806 ± 0.175 c  c  d  d  c  d  d

2% ginseng + 0.25% curcumin 156.126 ± 5.764 70.649 ± 4.821 35.087 ± 3.600 106.914 ± 1.752 14.129 ± 0.964 3.071 ± 0.293 4.474 ± 0.308 d  c  c  f  c  e  e

4% ginseng + 0. 5% curcumin 125.035 ± 4.173 54.936 ± 3.889 39.311 ± 2.743 74.736 ± 1.245 10.987 ± 0.778 1.908 ± 0.122 3.187 ± 0.126 e  d  b  g  d  f  f

- Values are expressed as mean ± SD.
- Significant at p<0.05 using one way ANOVA test. 
- Values which have different letters in each column differ significantly, while those with have similar or partially are not significant.

nitrogen and creatinine decreased gradually with of 4% ginseng + 0.5% curcumin, followed by group that
increasing the levels of ginseng, curcumin and their treated with a combination of 2% ginseng + 0.25%
combination. Feeding rats suffering from diabetes and curcumin.
acute liver disease on diet containing combination of 4% On important risk factors such as diabetes mellitus,
ginseng + 0.5% curcumin showed the higher reduction in the LDL-C/HDL-C ratio is often calculated to estimate
kidney functions, as compared  to  all  tested  groups. CHD risk. As presented in the same table, LDL-C/HDL-C,
This treatment decreased serum uric acid, urea nitrogen TC/HDL-C ratios was calculated. These ratios
and creatinine by about 40.276%, 47.110% and 55.639%, significantly increased for PC group in comparison with
than that of the positive control group, respectively. NC group. Treating diabetes and acute liver failure rats

The data presented in Table 3 indicated the effect of with basal diet containing some levels of ginseng and
two levels from ginseng, curcumin and their combination curcumin and their combination had  lower  mean  values
on lipid profile of rats suffering from diabetes and acute in LDL-C/HDL-C and TC/HDL-C than that of PC group.
liver failure. The mean values of serum cholesterol, On the other hand, the combination of ginseng and
triglycerides, low density lipoprotein-cholesterol LDL-c curcumin (with high level) showed significant decrease
and very low density lipoprotein-cholesterol VLDL-c (P<0.05) in the mean values of LDL-C/HDL-C and
increased significantly at p<0.05, whereas the mean values TC/HDL-C, as compared to other treated groups.
of serum high density lipoprotein-cholesterol HDL-c The results in Table 4 revealed that, there was a
decreased significantly p<0.05 in PC group compared to significant increase in serum glucose (mg/dl) of PC group,
NC group. Injected rats with (Alloxane and CCL4) and as compared to NC group. Glucose of all treated groups
received diets with two levels of ginseng, curcumin and with 2% & 4% of ginseng, 0.25% & 0.5% of curcumin and
their combination led to significant decrease p< 0.05 in their combination recorded significant decrease p<0.05, as
serum (cholesterol, triglycerides, LDL-c and VLDL-c), compared to PC group. Concerning of liver enzymes
while HDL-c increased significantly, as compared to the (Aspartate Amin tranferase AST, Alanine Amin
PC group. The best result of lipid profile was noticed in transferase ALT and Alkaline Phosphatase ALP), results
group of rats fed on basal diet containing a combination observed  that rats  which  suffer from diabetic and acute
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Table 4: Effect of two levels from ginseng, curcumin and their combination on serum glucose and liver enzymes of rats suffering from diabetes and acute liver
disease

Parameters Glucose mg/dl AST ALT ALP
Groups -------------------------------------------------------------------------µ/l-----------------------------------------------------------------
Control (-ve) 70.887 ± 4.002 59.719 ± 3.301 19.705 ± 1.943 81.050± 3.040 f  g  h

Control (+ve) 193.398 ± 5.101 149.125 ± 5.366 80.409 ± 4.415 178.386 ± 8.103 a  a  a  a

2% ginseng 170.705 ± 4.041 132.881 ± 3.669 71.338 ± 3.255 159.829 ± 4.666 b  b  b  b

4% ginseng 133.325 ± 4.155 108.737 ± 4.242 59.329 ± 3.197 139.688 ± 5.221 d  d  d  c

0.25% curcumin 173.507 ± 3.250 126.795 ± 3.218 66.296 ± 3.155 154.552 ± 5.051 b  c  c  b

0.5% curcumin 140.254 ± 5.138 98.565 ± 3.657 51.284 ± 3.454 119.324 ± 4.350 c  e  e  d

2% ginseng + 0.25% curcumin 132.241 ± 5.035 94.793 ± 2.889 46.678 ± 3.789 137.493 ± 4.798 d  e  f  c

4% ginseng + 0.5% curcumin 109.835 ± 4.308 75.110 ± 4.739 36.251 ± 3.542 100.403 ± 4.494 e  f  g  e

- Values are expressed as mean ± SD.
- Significant at p<0.05 using one way ANOVA test.
- Values which have different letters in each column differ significantly, while those with have similar or partially are not significant.

liver failure in PC group had higher mean values than that kidney functions, lipid profile, serum glucose and liver
of NC group. Values of serum AST, ALT & ALP (µ/l) enzymes of rats suffering from diabetes and acute liver
decreased gradually with increasing the level of ginseng, diseases.
curcumin and their combination. Ratios of decreasing Diabetic nephropathy is a major cause of morbidity in
AST, ALT & ALP percent were about 49.6%, 54.9% & diabetic patients. A structural hallmark of this disease is
43.7% respectively, when treated rats with combination of thickening of the glomerular basement membrane and
4% ginseng + 0.5% curcumin compared with PC group. mesangial matrix expansion. Biochemically, such lesions

DISCUSSION matrix (ECM) proteins [39]. These alterations, which are

There is definite evidence for an ominous association with curcumin. Furthermore, curcumin has been shown to
between diabetes mellitus and liver disease. An insulin- prevent oxidative stress in several cell types including
resistant state may be demonstrated in approximately 80% endothelial cells and in several malignant cell types [40].
of patients with cirrhosis and 20-63% of them will develop In addition, previous studies showed that ginseng
diabetes mellitus (hepatogenous diabetes) [38]. It is well prevented enhanced albuminuria and alterations of serum
recognized that liver is one of the most important organs creatinine levels as well as mesangial matrix expansion,
in the biotransformation of food, drugs, endogenous and well established markers of renal damage in diabetes [41].
exogenous substances. Profuse supply of blood and the Sena et al. [42] indicated that oral administration of
presence of many redox systems (e.g. cytochromes and ginseng to the diabetic animals prevented the renal
various enzymes) enable liver to convert these function abnormalities. In our investigation, a
substances into different kinds of inactive, active or even combination of 4% ginseng + 0.5% curcumin showed the
toxic metabolites. The burden of metabolism and exposure higher reduction in kidney function, compared to all
to dangerous chemicals make liver  vulnerable  to a tested groups which suffering from diabetes and acute
variety of disorders, such as acute or chronic liver disease.
inflammation, toxin-/drug-induced hepatitis, cirrhosis and Turmeric is fairly rich in omega-3 fatty acids,
hepatitis after viral infection [12]. In recent years many curcuminoids   are polyphenolic    compounds   with  a
researchers have examined the effects of plants used -diketone moiety [15]. The antioxidant capacity, a
traditionally by indigenous healers and herbalists to measure of the total protective antioxidant mechanisms of
support liver  function  and  treat  diseases  of  the  liver. curcumin has been considered to be mediated via its
In most cases, research has confirmed traditional beneficial effects on the antioxidant defense system, the
experience and wisdom by discovering the mechanisms scavenging of free radicals and preventing lipid
and modes of action of these plants as well as reaffirming peroxidation and it is at least 10 times more active as an
the therapeutic effectiveness of certain plants or plant antioxidant than vitamin E [43, 44]. In addition,
extracts in clinical studies. The current study ginsenoides which are important components heavily
demonstrated the efficacy of 2% & 4% of ginseng, 0.25% present in ginseng production of powerful antioxidant
& 0.5% of curcumin and their combination at improving activities  other  than   r adical   scavenging  activities by

are characterized by increased production of extracellular

characteristic in the kidneys in diabetes, were prevented
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stimulating  gene  expression  of  antioxidant  enzymes STZ-induced rats [54]. Both the saponin and
and enhancing their activities [45]. Several studies of Dixit polysaccharide constituents in ginseng are thought to be
et al. [46] and Hwang et al. [47] mentioned that ginseng responsible for its observed hypoglycemic effects.
markedly reduced serum triglycerides and cholesterol in Preliminary in vitro and animal studies have indicated that
hyperlipidemic monkeys, administration of ginseng ginseng may promote insulin release, increase insulin
saponins to rabbits fed high cholesterol diet decreased receptors and enhance insulin sensitivity [55]. In the
the serum cholesterol level. In addition oral administration current study, it was found that curcumin and ginseng
of red ginseng powder reduced plasma total cholesterol, improved glucose homeostasis, a reduction observed
triglyceride, while  plasma  HDL  cholesterol  was after treated with 2% & 4% of ginseng, 0.25% & 0.5% of
elevated. Platelet adhesiveness was also reduced and curcumin and their combination. Rivera-Espinoza and
plasma lipid improving in patients with hyperlipidemia. Muriel [17] found that  oral  administration  of  curcumin
Hepatic cholesterol and triglyceride contents were (30 mg/kg body weight) for 10 days lowered the liver and
decreased and phospholipids increased by ginseng serum lipid peroxide levels, serum alanine
administration in the high cholesterol diet-fed rats, aminotransferase (ALT), aspartate aminotransferase
corresponding to improvement of  the  fatty  liver. (AST) and lactate dehydrogenase (LDH), curcumin
Ginseng extract have been reported to demonstrate strong reduces the iron-induced hepatic damage by lowering
antioxidant activity as it quenches free radicals, protects lipid peroxidation. Turmeric may increase detoxification
low density lipoproteins from oxidation and inhibits lipid systems, the study evaluated the effects of turmeric on
peroxidation [48]. These results were in agreement with the liver's ability to detoxify xenobiotic (toxic) chemicals,
the presented study which indicated that a reduction in levels of two very important liver detoxification enzymes
serum cholesterol, triglycerides, LDL-c and VLDL-c level (UDP glucuronyl transferase and glutathione-S-
and increasing in serum HDL-c were observed in group of transferase) were significantly elevated in rats fed turmeric
rats fed on basal diet containing a combination of 4% as compared to controls [56]. The mechanisms which
ginseng + 0.5% curcumin. In addition, the combination of provide ginseng’s hepatoprotective effects are closely
the same high level of ginseng and curcumin showed a attributed to antioxidation properties. Ginseng enhanced
significant decrease in LDL-C/HDL-C, TC/HDL-C ratios. the antioxidant defense mechanism [57] and increased
Curcumin is a potent scavenger of reactive oxygen and self-antioxidant enzyme activities of superoxide
nitrogen species such as hydroxyl radicals and nitrogen dismutase, catalase, glutathione peroxidase, glutathione
dioxide radicals [40]. reductase, glutathione-S-transferase and heme

Farhangkhoee et al. [49] reported that curcumin is oxygenase-1 in the aged-rat liver [58] and hepatotoxins-
effective in preventing glucose-induced oxidative stress induced liver damages in rats [57, 59]. Ginseng treatments
in the endothelial cells and in the heart of diabetic animals. inhibited oxidative stress damage such as lipid
Sharma et al. [50] has also been shown that short-term peroxidation [58, 60], malondialdehyde, thiobarbituric acid
treatment of diabetic rats with curcumin prevents reactive substance [57, 61], alanine aminotransferase,
diabetes-induced decreased antioxidant enzyme levels aspartate aminotransferase and lactate dehydrogenase
and kidney dysfunction. Suryanarayana et al. [51] [11, 62, 63]. Recently, further molecular  mechanism
revealed that turmeric and curcumin appear to be studies found that ginseng suppresses mitogen-activated
beneficial in preventing diabetes-induced oxidative stress protein kinase signals [64]. Nuclear factor-kappa B and
in rats despite unaltered hyperglycemic status. inducible nitric oxide synthase protein expression [61, 65].

American ginseng root displays the ability to achieve In the present study, the level of serum liver enzymes
glucose homeostasis both experimentally and clinically (AST, ALT & ALP) were increased in the diabetic and
but the unknown mechanism used by ginseng to achieve acute liver disease group and then showed a significant
its therapeutic effects on diabetes limits its application. decline gradually by curcumin and ginseng treatment.
Disruption in the insulin secretion of pancreatic  cells is
considered the major cause of diabetes. A mitochondrial CONCLUSION
protein, uncoupling protein-2 (UCP-2) has been found to
play a critical role in insulin synthesis and  cell survival This study has shown that Ginseng, Curcumin and
[52]. Previous studies have revealed that American their combination, improved glucose homeostasis,
ginseng lowers blood glucose in diabetic patients [10] and declined liver enzymes, prevented the renal function
benefits pancreatic  cell insulin production, secretion abnormalities, inhibited oxidative stress damage, which
and prevents  cell apoptosis [53]. Ginsenosides such as may help in the treatment of diabetes and acute liver
Rh2  also   demonstrated  glucose  lowering  effect in diseases.
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