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ABSTRAC: This study aimed to investigate the prophylactic effect of three water extracts; Curcuma longa (CL),
Chicorium intybus (CI), and Petroselinum sativum (PS) alone or in combination with silymarin (SN) as standard
antioxidant compound on cisplatin induced acute toxicity. Group 3, 4 and 5 received a daily dose of each extract
(250mg/kg b.w.) by oral administration. Groups 7, 8 and 9 were received each extract by the same dose and SN by
the dose of (70mg/kg b.w.). All groups except control (treated with tween 80, p.o.) received a single dose of
cisplatin (CPN) by dose of (7.5 mg/kg b.w., i.p.) on the fifth day. After 7 days, all animals were decapitated; blood
was collected and analyzed for the biochemical parameters; GSH content, total antioxidant capacity (TAC), total
protein, ALT, AST and MDA levels. SOD, CAT, MDA, TP and DNA concentrations were determined in liver and
kidney. Also, histophathological examinations were done in liver. The results revealed that the body and organs
weight affected by CPN and plant extracts. The level of MDA, AST and ALT were increased by CPN and it
appeared to be improved by the plant extract either alone or in combination with SN. Also, total protein level, the
total antioxidant capacity and GSH contents appeared to be improved by the plant extracts against CPN-induced
toxicity. CPN treatment caused a significant decrease in the level of CAT & SOD in rat liver and kidney as
compared to control, while the level was increased after plant extract treatments in both liver and kidney by different
values. DNA damage was occurred as compared to control after CPN treatment, it was ameliorated after each plant
extract treatments alone or in mixture with SN at the present of cisplatin by different percentage values.
Histopathological examination exerted a severe damage in the liver under the effect of CPN. The liver morphology
was characterized by severe activation of Kupffer cells, degenerated hepatocytes and moderate enlargement of
sinusoids. Plant extract administrations exerted an ameliorative effect by decreasing pathological lesions as
inflammatory cell aggregates and fibrosis areas. The results support significant antioxidant effect of each plant
extract by different values and it may involve prevention of lipid peroxidation and tissue damage in liver and kidney.
[Journal of American Science 2010; 6(9):545-558]. (ISSN: 1545-1003).
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INTRODUCTION pigment from Curcuma longa, it has been reported to

Epidemiological studies have shown that possess a variety of biological and pharmacologyical
consumption of vegetables and fruits protect against a activities  including antioxidative and  anti-
variety of diseases including cancer (Tiwari, 2001). inflammatory effects (Rukumani et al., 2003;
Many fruits, vegetables and foods have been reported Chainani-Wu, 2003; Ramachandran et al., 2005,
to have potential anti-mutagenic or anti-carcinogenic and Shi et al., 2006). Petroselinum sativum contains
effects (Vijayalaxmi and Venu, 1999). Flavonoids large amounts of flavonoids (apigenin, kaempferol,
are a family of phenolic compounds that have many quercetin, hesperetin, luteolin), polyphenols and
biological properties, including hepatoprotective, tannins, classified as flavones and flavanol class of
antithrombotic, antibacterial, antiviral and anticancer flavonoids. It is believed to be an excellent source of
activity. These physiological benefits thought to be natural antioxidants, anti-inflammatory stimulant and
due to their antioxidant and free radical scavenging may be particularly important in protecting cells
properties (Tiwari, 2001 and Hosseinimehr and against free radicals and chronic diseases (Lugasi
Karami, 2004). and Hovari, 2000).

The methanolic fraction of Chicorium intybus Cisplatin (CNP) is used as anti-neoplastic
was found to possess a potent anti-hepatotoxic agent for the treatment of metastatic tumors and
activity comparable to the standard drug silymarin many other solid tumors (Sweetman, 2002).
(Ahmed et al.,, 2002). Curcumin is a naturally Although higher doses of cisplatin are more
occurring phenolic compound isolated as a yellow efficacious for the suppression of cancer, high dose
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therapy manifests irreversible renal dysfunction and
other toxicities yet (Halliwell and Cross, 1994).
There is a suggestion that the drug accumulates in
significant amounts in hepatic tissue particularly
when injected in high doses (Liu et al., 1998).

This study was undertaken to assess the
prophylactic effect of different plant extract as
Curcuma longa (CL), Chicorium intybus (CI), and
Petroselinum sativum (PS) with or without silmarin
on Cisplatin-induced toxicity. Also, we studied the
protective effect of these plant extracts on different
biochemical parameters as well as the histological
study was performed.

MATERIALS & METHODS
Plant materials and Preparation of plant extract

The plant materials of Curcuma longa,
Chicorium intybus and Petroselinum sativum were
obtained from local market (Giza, Egypt). The plants
were identified by Faculty of Pharmacy, Cairo
University, Egypt. Dried and ground leaves of PC
and CI (about 50g) were extracted by boiled water
overnight and the extraction of each plant was
filtered, concentrated and freeze dried. The dried
rhizome of CL was powdered mechanically and
extracted by boiled water for overnight. The process
was reported three times, pooled, concentrated under
reduced pressure and freeze dried (Lee et al., 2002,
and Feresin et al., 2002).
Animals

Experiments were performed using male

albino rats (200-250 g) supported from the animal
house of NODCAR, Egypt. Animal were kept in a
room at a constant temperature 22+1°C with 12h
light-dark cycles and had free access to diet and tap
water.
Chemicals and Drugs

All chemicals were obtained from Sigma
Company; Santa Lewis, USA, they obtained in
analytical and purified grade, SN, TBARS, GSH
were purchased from Merck India Ltd., and cisplatin
(CPN) supplied from raw material laboratory,
NODCAR, EGYPT.
Experimental designs

The rats were divided into nine groups (n=

8) as the following:
-Group 1 received tween 80 as vehicle as normal
control.
-Group 2 received a single dose (7.5mg/kg b. w., i.p)

of CPN at the fifth day as positive control (Dickey et
al., 2007).

-Group 3, 4 and 5 received the aqueous extract of CL,
CI and PS (250mg/kg b.w.) by oral administration for
seven days (Ajith et al., 2007).
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-Group 6 received a daily dose of SN by 70mg/kg
b.w. (Vengerovskii et al., 2007) for 7days.

-In Group 7, 8 and 9 received each extract by
250mg/kg b.w. plus SN (70mg/kg b.w.) orally for 7
days.

-Group 3, 4, 5, 7, 8 and 9 were given a single dose of
CPN at the fifth day as group 2

Blood were collecting at the initial time
(zero), then after 7 days, all animals were sacrificed
and decapitated after blood collecting for
determination of ALT, AST in serum, TP and MDA
in plasma, GSH in whole blood and total antioxidant
capacity (TAC). The liver and kidney were kept at -
80°C until use for measurement of SOD, CAT, MDA,
TP and genomic DNA concentrations. A part of liver
was fixed in 10% formaldehyde for histopathological
examinations.

Determination of serum transaminases

Two transaminases; Alanine aminotrans-
aminase (ALT) and aspartate aminotransaminase
(AST) were determined according to Young (2001).
Determination of total protein (TP)

Total protein level was determined in plasma,
by a reagent kit based on the method of Gornal et al.
(1949), and in liver and kidney homogenates
according to Lowry et al. (1951).

Determination of lipid peroxidation concentration
(MDA)

Lipid peroxidation formation was determined
in plasma and in liver and kidney homogenate as
TBARS substances. It was determined according to
the method of Buege and Aust (1978) with slight
modification in the incubation period according to the
method of Deniz et al. (1997) giving pink color,
which has an absorption on 535 nm.

Total antioxidant capacity (TAC) assay in serum

The determination of the antioxidative
capacity is performed by the reaction of antioxidants
in the sample with a defined amount of exogenously
provide hydrogen peroxide (H,O,). The antioxidants
in the sample eliminate a certain amount of the
provided hydrogen peroxide. The residual H,0, is
determined colorimetrically by an enzymatic reaction
which evolves the conversion of 3, 5 dichloro-2-
hydroxy benzensulphonate to a colored product
Koracevic and Koracevic (2001).

Preparation of liver samples

The remaining part of liver was divided into
two portions. The first one was homogenized in 0.1
M Tris-HCl buffer, pH 7.4 wusing an electric
homogenizer to prepare 20 % homogenate samples
(1.0g / 5ml) the homogenate was centrifuged at 5000
rpm/10  min. The supernatant was collected
(Orafidiya et al., 2004). The second portion was
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homogenized in lyses buffer and was used for the
preparation of DNA concentrations.
Extraction and purification of DNA from rat liver

Isolation of DNA was performed according to
the method described by Sambrook et al. (1989).
Determination of DNA concentrations and purity
were applied according to the method of Wilfinger et
al. (1997).
Determination
activity

Liver and kidney SOD were estimated
according to the method of Marklund and
Marklund (1974) depends on spontancous auto-
oxidation of pyrogallol in alkaline media, produces
superoxide anion radical, which in turn enhances
more oxidation. The presence of SOD in the reaction
medium inhibits the pyrogallol auto-oxidation by
scavenging the superoxide radical.
Determination Catalase (CAT) activity

It was assayed by the method of Aebi (1984)
based on the decomposition of H,0O, followed
directly by the decrease in absorbance at 240nm. The
difference in absorbance/unit time is a measure of the
catalase activity.
Histological examination

After the experimental period animals were
decapitated, livers removed immediately, sliced and
washed in saline. Liver pieces were preserved in 10%
formalin for histophathological studies. The pieces of
liver were processed and embedded in paraffin wax.
Sections were taken and stained with hematoxylin
and eosin and photographed (Coskun et al., 2000).
Statistical analysis of the results

All values are mean + SE obtained from eight
animals. For statistical analysis, one way ANOVA
with Duncan's variance (SPSS 10) was used to
compare groups. In all the cases a difference was
considered significant when P was < 0.05.

Superoxide dismutase (SOD)

RESULTS
Effect of water extract of CL, CI, PS and SN on
body and liver weights

Treatment of cisplatin (7.5mg/kg b.w., i.p.) for
acute toxicity (7 days) caused a significant decrease
in the body and liver weight of rats (6% and 18%,
respectively). While this effect was attenuated by the
treatment with plant extracts (Table 1). Also, PS
extract exerted a highly percentage value more than
other plant extract by 15.2% and 25.4% for the body
and the liver weights, respectively.
Effect of water extract of CL, CI, PS and SN on
GSH contents in whole blood

Glutathione reduced levels after cisplatin
(CPN) treatment showed a statistically significant
decrease by 60.6% as compared to normal rat Table
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(2). This effect was ameliorated by the plant extracts,
the highly percentage values of the GSH level
appeared to be for PS by 225.0% and 319.5% either
PS alone or PS in the presence of SN, respectively.
The lowest effect was to CL then CI extracts.

Effect of water extract of CL, CI, PS and SN on
total antioxidant capacity (TAC)

The total antioxidant capacity (TAC) exerted a
significant decrease after treatment with CPN. This
effect was ameliorated with the plant extracts. As
revealed in Table (2) the percentage values increased
for PS extract and it is appeared to be higher than CI
and CL either with CPN or SN by 71.8% and 117.6%
for PC 67.4% and 108.8% for CI and 62.1% and
98.2% for CL.

Effect of water extract of CL, CI, PS and SN on
lipid peroxidation (MDA) concentration in plasma

As showed in Table 2 cisplatin caused a
marked increase in MDA of blood plasma level as
compared to control by 89%, treatment with the
different extracts, the effect was reduced by 38.7%;
40.6%, and 42.6% for CL, CI and PS in the presence
of CPN and by 45.2%; 46.5%; 45.8%; 44.5% for
these extracts with SN in presence of CPN. The
effect on MDA level was approved to be closely
together around 38-45% inhibitory effect.

Effect of water extract of CL, CI, PS and SN on
liver function (AST and ALT) in serum

As indicated from results that cisplatin caused
a significant increase in serum ALT and AST (23%
and 82.7%) when compared to control group (Table
3). Treatment with each plant extract for 7 days
markedly improved enzyme activities by decreasing
the level of ALT and AST activity. The percentage of
reduction for AST and ALT enzyme activity was
highly at PS in mixture with SN by 45.1% and
53.7%, then CI plus SN by 36.7% and 49.9%, then
CL plus SN by 33.2% and 47.5%, respectively as
compared to control group.

Effect of water extract of CL, CI, PS and SN on
protein concentration in plasma

A significant decrease in total protein levels
(45.7%) was recorded after cisplatin treatment (Table
3), while the plant extract treatments ameliorated this
effect. CI extract revealed a highly percentage
increase of the total protein by 104.5% and 118.2%
either alone or in combination with SN, while the
lowest one was for PS extract by 77.3% and 79.5%,
respectively.

Effect of water extract of CL, CI, PS and SN on
MDA and TP in liver and kidney tissues
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As revealed in Table 4 and 5 that MDA was
increased after CPN treatment while total protein was
decreased. This effect was improved after
administration of each plant extract. The effect of
each plant extracts in the presence of SN plus each
extract exerted more decrease on MDA and increase
on total protein concentrations.

Effect of water extract of CL, CI, PS and SN on
SOD and CAT in liver and Kidney tissues

The activities of both SOD and CAT in liver
and kidney under the effect of cisplatin alone, CPN
plus each plant extract, and CPN plus SN and each
plant extract were performed as revealed in Table 4
and 5. Liver and kidney SOD and CAT activity were
decreased significantly (P<0.05) in the CPN group as
compared to the control group, while the CAT and
SOD activities were increased by treatment with
plant extracts as compared to control group. In
addition the activity of these enzymes in the mixture
of each plant extract with SN exerted more active
than the plant extract alone.

Effect of water extract of CL, CI, PS and SN on
genomic DNA

Table 6 showed DNA concentrations and
purity of rat liver either in CPN induced toxicity or
water plant extract in the presence of SN. The purity
of DNA should be between (1.8-2.0) at absorbance
(Az60/Azgp), this indicated that the nucleic acid was
relatively free of protein contamination (Vidal and
Garcia, 2000). As revealed from the data DNA
concentrations were increased in CPN treatment
group, while DNA concentrations were decreased
after plant extract administrations.

Effect of water extract of CL, CI, PS and SN on
histological examination

The microscopically examination of cross
section through the liver of untreated rats negative
control (G1) revealed a normal appearance in hepatic
lobular architecture, with normal vasculature. These
changes were cleared in peripheral zone (Fig Gla).
On the other hand, blood sinusoid showed obliterated
and normal hepatocytes with vesicular nuclei were
observed in Fig. G1b. While, the microscopical
picture of liver treated by CPN (G2) revealed loss of
lobular architecture, portal area, fibrosis, and
vacuolated hepatocytes and focal areas of hepatic
necrosis and pyknotic nuclei were cleared some areas
(Fig. G2a). Also, dilated congested sinusoid,
Kupffer's cell were prominent, mild scattered
congested, portal and central veins accompanied by
thickened, hyalinized in their wall and few fibrous
tissues. These vessels showed obliterated by clotted
blood (Fig. G2b) accompanied by mild to moderate
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inflammatory cells aggregated in portal areas and
proliferated bile ducts, however, small patch of
esinophilic materials were seen in some portal areas
(Fig. G2c).

The histopathological changes in treated
groups (3, 4 and 5) revealed mild improved as
compared to group (G land 2), this improvement was
more appeared in group (3).

Animals treated by SN plus CPN (G6),
revealed moderate changes in form of hepatic cell
necrosis (autolysis) with extravagated R.B.C.s and
loss in their cell bounders in focal areas (Fig. 6),
prominent kupffer cells accompanied by swollen,
vacuolated hepatocytes in some portal pyknotic
nuclei areas with moderate inflammatory cells
aggregates were observed (Fig. 6b). However,
animals treated with CL+CPN+SN (G7); CI (GS),
and PS (G9), showed mild to moderate improved
companied to (G2), the pathological changes in form
of moderate to marked dilatation central, portal
venous channels and some thickening, hyalinized in
their wall with congested sinusoid (G7, 8 and 9). In
addition to, proliferated bile ducts together with mild
swollen vacuolated hepatocytes were also seen in (G7
fig7); beside to dilate congested blood sinusoid were
cleared in areas. Moreover, the majority hepatocytes
within normal limit seen (Fig. 8), while focal areas of
hepatic necrosis with extravagated R.B.C.s and
pyknotic nuclei were accompanied by kupffer cells
were cleared in all animals scattered small areas of
fatty vacuolated hepatocytes were prominent in GS8

(fig. 9).

DISCUSSION

The objectives of the present study were to
examine the prophylactic effect of water extracts of
Curcuma longa, Chicorium intybus, and
Petroselinum  sativum against cisplatin-induced
hepato- and nephro-toxicity in comparative with
silymarin as antioxidant standard. The effect of CPN
on body and liver weight was affected by decreasing
percentage values; this effect was ameliorative after
plant extract treatments. It was found that the body
weight loss after CPN treatment is associated with
cisplatin nephrotoxicity (Sekine et al., 2007).

Our results revealed that under the effect of
CPN, lipid peroxidation was increased by MDA
concentration enhancement, and GSH was reduced as
well as the total antioxidant capacity (TAC) also was
altered to the reversible effect by MDA decreased,
GSH content and TCA were increased by variable
values according to the type of each extracts and the
presence of SN in combination with each extract.
These results are in agreement with Ahmed (2010).
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Table 1. Effect of water plant of Curcuma longa, Chicorium intybus and Petroselinum sativum alone or in

combination with silymarin on liver weight/body weight in rat liver

Treatments Body wt. Liver wt Liver wt/body wt
(2 (2
CONTROL 222.0+5.5 7.62+0.28 0.034
CPN 209.0 84 6.26 + 0.60 0.03
1 11.8 %*
CL+CPN 217.3£8.6 6.90+ 0.29 0.032
1 5.9 %*
CI +CPN 220.5+4.1 6.95+0.39 0.032
159 % *
PS + CPN 225.6 £4.30 6.85+0.20 0.030
1 8.8 % *
SN+CPN 226.8 £6.5 6.80+0.22 0.030
111.8 % *
CL+ CPN+ SN 2309+3.9 7.50 £0.25 0.032
1 5.9 %*
CI +CPN +SN 2363 +3.9 7.80+0.19 0.033
12.9 %t
PS +CPN + SN 240.7 £5.02 7.85+0.41 0.033
12.9%7F

Data are expressed as meant+ S.E.M. of eight rats per group. Significant different from Control group at P < 0.05,

Insignificant at P> 0.05.

Table 2. Effect of water Curcuma longa, Chicorium intybus and Petroselinum sativum alone or in combination with

silymarin on different parameters in rat whole blood and plasma.

GSH TAC MDA
mg % mmol/L nmol/ml
Treatments Initial End of Initial End of
Experiment Experiment
CONTROL 73.4£0.016 94.0 £0.09 3.41+£0.001 6.2+ 0.010 82+0.014
CPN 56.0 £ 0.006 37.0 £ 0.0042 2.27 £0.004 6.1+0.017 15.5+£0.025
a |60.6 %* a |33.4%* a 189.0 %*
CL + CPN 45.0£0.003 62.1 £0.021 3.68 £0.0035 6.0+ 0.0027 | 9.5+0.012
b 67.8%1* b 62.1%* b |38.7%*
CI+CPN 45.0+0.028 109.5+0.118 3.80+£0.010 52+0.023 9.2 +0.001
b 195.9%71* b 67.4%* b|40.6 %*
PS + CPN 51.0+0.015 120.6+0.091 3.90+0.02 5.5+0.0062 | 8.9+0.002
b 225.9% 1* b 71.8%* b|42.6 % *
SN + CPN 37.2 £0.004 214.0 £0.083 4.98 £0.0074 4.0 £0.011 8.5+0.011
b 478.4%1* b 119.4%* b|45.2 %*
CL + CPN+ SN 161.1 £0.037 4.50 £ 0.0041 4.5+0.012 8.3+£0.023
57.0+0.014 b 335.4%1* b 98.29* b 46.5 %*
CI + CPN +SN 43.0+0.016 126.2 +£0.030 4.74 +0.013 5.6+0.0096 | 8.4+0.011
b 241.1%1* b 108.8%* b|45.8%*
PS + CPN +SN | 55.0+0.002 155.2+0.077 4.94 +£0.001 6.5+0.015 8.6 £0.0074
b 319.5%1* b 117.6%* bl44.5 %*

Data are expressed as meant S.E.M. of eight rats per group. Significant different from control group at P < 0.05, a

Relative change for CPN group from Normal control. b Relative change for the treatments from CPN group.
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Table 3. Effect of Curcuma longa, Chicorium intybus and Petroselinum sativum alone or in combination with
silymarin on ALT, AST in serum and total protein TP) in plasma.

ALT (U/ml AST (U/ml) TP in plasma (g/dl)
Treatments Initial At the end of Initial At the end of Initial At the end of
experiment experiment experiment
CONTROL 40.03+0.007 | 36.6+0.005 87.3+0.002 78.4+0.002 8.74+ 0.029 | 8.1+0.033
CPN 39.1+0.006 46.8+0.0014 | 82.3+0.0007 153.5£0.004 | 8.68+0.030 | 4.4+0.015
a128.7%* a195.8%* a |45.7 %*
CL + CPN 61.8+0.008 39.1+0.004 125.8+0.006 | 94.5+0.004 8.28+0.068 | 8.0+0.030
b|16.5%* b|38.4%* b181.8 %*
CI+CPN 59.5 £0.003 40.8+0.002 106.8 £0.001 | 96.8+0.006 7.90+0.044 | 9.0+£0.032
b|12.8%* b|37.0%* b1104.5 %*
PS + CPN 46.7+0.003 41.9+£0.006 107.7£0.004 | 119.6+0.015 | 8.04+0.030 | 7.8 +£0.051
b|10.5%* b|22.1%* b177.3 %*
SN + CPN 51.7+0.004 41.6+0.002 91.0+0.011 104.0+£0.018 | 9.5+ 0.052 8.5+ 0.036
bl11.1%* b|32.2%* b193.2 %*
CL + CPN + SN | 53.3+0.002 36.4+0.002 96.6+0.009 107.7+£0.020 | 8.5+0.036 8.2+0.013
b|22.2%* b|29.8%* b186.4 %*
CI+CPN+SN | 47.8+0.004 38.2+0.001 93.7+0.005 109.1+0.013 | 8.8 +0.0069 | 9.6 +0.029
b|18.4%* b|28.9%* b1118.2 %*
PS + CPN+SN 39.5+0.003 37.5+0.003 103.1+0.009 101.2 £0.016 | 8.5+0.024 7.9 £0.045
b|19.9%* b|34.1%* b179.5 %*

Data are expressed as meant S.E.M. of eight rats per group. Significant different from control group at P < 0.05, a
Relative change for CPN group from Normal control. b Relative change for the treatments from CPN group.

Table 4. Effect of Curcuma longa, Chicorium intybus and Petroselinum sativum alone or in combination with silymarin

on MDA, TP, SOD and CAT in rat liver

Treatments MDA TP SOD CAT
nmol/ml mg/ml U/mg protein U/mg protein

CONTROL 3.36+0.014 80.0 +£0.027 3.720 +0.0033 400.9+0.007

CPN 6.80 + 0.04 35.4+0.011 1.422 +0.0033 180.5+0.005
1102 %* 155.8%* al62%* 155%*

CL + CPN 3.43 +£0.036 56.10+0.031 | 2.088 = 0.0009 260.2+0.007
b|49.6%* b158.5%* b147%* b144%*

CI+ CPN 3.42+0.049 63.4+0.023 2.0 +0.0009 251.3+0.002
b]49.7%* b179.1%* b141%* b139%*

PS + CPN 4.68 +0.033 69.3 +£0.008 1.988 + 0.0014 246.1+0.007
b]31.2%* b195.8%* b140%* b136%*

SN + CPN 2.70+0.013 57.90 + 0.01 2.220 +0.0003 260.1+0.002
b]60.3%* b163.6%* b156%* b144%*

CL + CPN + SN 2.87+£0.021 79.30 £0.114 2.420 £ 0.0007 271.4+0.002
b]57.8%* b1124%* b170%* b150%*

CI + CPN +SN 2.60 £0.023 66.7 £0.051 2.388 £ 0.0007 286.1+0.003
b]61.8%* b188.4%* b168%* b159%*

PS + CPN+SN 226+ 0.015 779+£0.024 | 2.440£0.0003 | 298.3£0.002
b]66.8%* b1120.1%* b172%* b165%*

Data are expressed as meant S.E.M. of eight rats per group. Significant different from control group at P < 0.05, a

Relative change for CPN group from Normal control. b Relative change for the treatments from CPN group.
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Table 5. Effect of Curcuma longa, Chicorium intybus and Petroselinum sativum alone or in combination with
silymarin on MDA, TP, SOD and CAT in rat kidney.

Treatment MDA TP SOD CAT
nmol/ml mg/ml U/mg protein | U/mg protein
CONTROL 3.56 £0.0146 65.5+0.034 3.90+0.002 190.1+0.001
CPN 8.80+0.038 34.01+0.04 1.75+0.001 96.7+0.096
at147%* a|48* a|55* al49%*
CL + CPN 4.35+0.020 60.65+0.02 2.40+0.001 126.0+0.001
b|50.6%* b178.3%* b137%* b130%*
CI+CPN 3.50+0.021 59.35+0.04 2.29+0.001 120.8+0.005
b|60.2%* b174.5%* b131%* b125%*
PS + CPN 3.56+0.015 60.20+0.03 2.23+0.004 113+0.004
b|59.6%* b177%* b127%* b117%*
SN + CPN 439+0.018 64.59+0.02 2.52+0.006 135.6+0.003
b]50.1%* b189.9%* b144%* b140%*
CL + CPN + SN 3.10 £ 0.0046 76.71+0.13 2.71£0.001 150.4+0.001
b|64.8%* b1125.6%* b155%* b156%*
CI+ CPN +SN 2.42+0.013 60.72+0.02 2.82+0.001 140.8+0.001
b|72.5* b178.5%* b166%* b146%*
PS + CPN+SN 2.58+£0.013 95.5+0.144 2.79+0.001 160.4+0.001
bl 70.7%* b1180.8%* b159%* b165%*

Data are expressed as mean+ S.E.M. of eight rats per group. Significant different from control group at P < 0.05, a
Relative change for CPN group from Normal control. b Relative change for the treatments from CPN group.

Table 6. Effect of Curcuma longa, Chicorium intybus and Petroselinum sativum alone or in combination with
silymarin on DNA concentrations of rat liver

Purity DNA concentration
Treatments Ase0/A 280 (pg/ml) % variation
CONTROL 1.887 535+0.125 -
CPN 1.900 711.7+0.0051 a133%*
CL + CPN 2.067 601.7 £0.035 b]16.0%*
CI+CPN 1.996 613.3 £ 0.069 b|14.0%*
PS + CPN 1.951 701.7 £ 0.026 b|14.0%*
SN + CPN 2.153 481.7+0.133 b|32.0%*
CL + CPN + SN 2.117 480.0 £ 0.124 b|33.0%*
CI + CPN +SN 2.084 426.7+0.145 b]40.0%*
PS + CPN+SN 2.227 501.7+0.249 b]30.0%*

Data are expressed as meant S.E.M. of eight rats per group. Significant different from control group at P < 0.05, a

Relative change for CPN group from Normal control. b Relative change for the treatments from CPN group.
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Figure (la, G;): Liver section of control (vehicle)
showing normal hepatic section Architecture,
showing central vein and sinusoid (H & E. x 300)

Figure (2a, G2) Liver section of CPN treated rats
showing hepatic necrosis with extravagated R.B.C.s
in some areas. A mild dilated congested sinusoid (H
& E. x 300).

Figure (2¢, G2) Liver section of CPN treated rats
showing moderate inflammatory cells aggregated in

portal areas with esinophilic material was also seen
(H & E. x 300).

Figure (3b, G3) Liver section of CPN +CL treated
rats showing scattered dilated congested blood
vessels with ballooning hepatocyte and bile ducts
proliferation (H & E. x 60).
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Figure (1b, G1): Photomicrograph of liver control
section of control (vehicle), show normal
hepatocytes with vesicular nuclei (H & E. x 150).

Flg,mre (2b, G2) Liver section of CPN treated rats
showing dilated congested blood vessels with
thickened hyalinized in their wall and bile ducts
proliferated (H & E. x 150).

Figure (3a, G3) Liver section of CPN + CL treated
rats showing dilated congested blood vessels with
thickened hyalinized in their wall, with central vein,
portal area and mild fibrous tissues were seen
accompanied by degenerative changes in individual
number of hepatocytes (H&E. x 150)

Figure (4a, G4) Liver section by CNP+CI treated rats
revealed thickened hyalinized in their wall, fibrotic
area, central vein, and bile ducts proliferation (H &
E. x 300).
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Figure (4b, G4) Liver section by CPN+CI treated rats
revealed showing loss in architecture in some liver
tissue fibrotic area, and fatty vacuolated were also
seen (H & E. x 300).

SN+CPN showing focal areas of hepatic necrosis
with extravagated R.B.C.s, portal vein and moderate
liver cells loss their cells boundaries (H & E. x 150).

Figure (7, G;) Liver section of treated rats by
CL+SN+CPN  revealed swollen, vacuolated
hepatocytes, normal liver architecture and dilated
central vein (H & E. x 300).

Figure (9, Go) Liver section of treated rats by
PS+CPN+SN revealing focal areas of fatty
vacuolation regenerating hepatocytes, less normal
tissue and dilated blood vessels (H & E. x 150).

Figure (5, Gs) Liver section of treated rats By
CPN+PS showing fatty vacuolation, regenerating
hepatocyte, ballooning hepatocytes, and prominent
kupffer cells (H & E. x 600).
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Figure (6b, G6) Liver section of treated rats by
SN+CPN revealed moderate to marked aggregation of
inflammatory cells in portal areas with hyalinized wall
of portal vessels (H & E. x 300).

CI+CPN+ SN revealed most hepatocytes were quite
changes in some areas with central vein and portal
area (H & E. x 150).
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Glutathione reduced is thought to be an
important factor in cellular function and defense
against oxidative stress. It was found that dietary
GSH suppresses oxidative stress in-vivo in
prevention of diabetic complications (Osawa and
Kato, 2005 and Ahmed and Nashwah, 2009). Plant
containing flavonoids and phenolics are known to
possess strong antioxidant properties (Tripathi et al.
1996). Cersosimo (1993) reported that a significant
depletion in GSH levels with subsequent loss in
enzymatic activity and increased lipid peroxidation in
liver after CPN treatment, which is suggestive of
increased oxidative stress on the tissues. It was found
that the significant decrease in reduced glutathione
levels can thus by justified and correlated with
significant reduction in glutathione reductase. Lipid
peroxidation showed a significant increase in CPN
group. The simultancous reduction in oxidized
glutathione can be contributed to increased lipid
peroxidation (Pratibha et al., 2006).

It had been investigated that glutathione might

be utilized in biotransformation reactions for
conversion of CPN to CPN-glutathione complex
which is then exported out of cell as CPN-glutathione
complex (Hanigan, 1998). The glutathione uptake is
one of the primary mechanisms in tubular cells to
maintain intracellular thiol redox status (Visarus et
al., 1996). Thus, it is possible to speculate that a
positive regulation in the biosynthesis of glutathione
may contribute to an increase in its intracellular
contents. Thus, the ability of cells to increase
glutathione synthesis may be an important protective
mechanism against toxic agents (Iseri et al., 2007).
It was investigated that an increase of oxidative stress
in systemic sclerosis, total antioxidant capacity
(TAC) wasn't decreased as anticipated. Moreover, it
was even higher than in healthy controls (Firuzi et
al., 2006). The lack of significant changes in TAC
may lie in some as yet unknown feedback mechanism
being a response to increased oxidative stress (Prior
and Cao, 1999).

Previous findings suggest that oxidative stress
is more pronounced in the later stages of the disease.
It includes oxidation of proteins (signified by reduced
sulthydryl groups), deterioration of antioxidant
defenses (decreased TAC) and also lipid
peroxidation. Nevertheless, the finding of very low
sulthydryl groups and elevated carbonyl groups
indicates a serious oxidative injury, particularly in
proteins.

The analysis on antioxidant status and
biomarkers along with lipid peroxidation in rat after
cisplatin treatment was investigated (Pratibha et al.,
2006). The investigation revealed a significant
increase in lipid peroxidation status and decrease in
glutathione level in hepatic tissue of rat after cisplatin
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treatment, which indicates that it might cause
inactivation of enzymes.

Several flavonoids as Apigenin, kaempferol,
quercetin hesperetin and luteolin and polyphenols
have been isolated from these plants extract (Parsley,
Curcumin and Chicory) as well as SN was containing
a flavonolignan (Shi et al., 2006).

Our results exerted that cisplatin caused
significant increases in serum ALT and AST, while
total protein in plasma appeared to be decreased. This
result was in agreement with the results of Iseri et al.
(2007). They found that CPN caused a marked
reduction in liver function by increase the activity of
transaminases. After treatment with each plant extract
the enzyme activity was decreased by different
percentage values, this due to the antioxidant activity
of CL, CI and PS and also SN as a higher flavolignan
contents (Shi et al. 2006).

Cisplatin is one of the most active cytotoxic
agents in the treatment of cancer. Toxic effects, as
nephrotoxicity and neutrotoxicity and less frequent
toxic effects as hepatotoxicity was generally
observed after administration of high doses of
cisplatin (Koc et al, 2005). CPN has been
demonstrated to generate active oxygen species, such
as superoxide anion and hydroxyl radical (Baliga et
al., 1998) and to stimulate lipid peroxidation in the
kidney tissues (Sadzuka et al., 1992).

Curcuma longa is a naturally potent
antioxidant occurring phenolic compound. It has
been reported to possess a variety of biological and
pharmacological activities, including antioxidative,
anti-inflammatory anti-carcinogenic activities (Wei
et al., 2006).

Also, it was reported that, free radicals exert
their toxic effects by acting on DNA, membrane
proteins and lipids (Bhattacharya et al., 2003). It
has been investigated by Romero et al. (1994) that
the protein content was reduced in the liver.

Our results revealed that administration of
CPN to the rats caused a significant decrease in the
level of SOD and CAT either in liver or in kidney
tissues. Also, the level of TBARS in these organs was
significantly increased, when compared to normal
control (P<0.05). A significant reversal of the
alterations towards the CPN group was observed by
the administration of water plant extracts of CL, CI
and PS, as well as SN in both liver and kidney
(P<0.05). Also, the total protein was decreased under
the effect of CPN in either liver or kidney tissues;
this effect was increased after plant extracts
treatment. It was suggested that cisplatin treatment is
associated with its efficacy in treating various cancers
and also associated with increased risk of causing
long-term  toxicities such as nephrotoxicity,
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hepatototoxicity and neurotoxicity (Kharbhangar et
al., 2000).

Lipid peroxidation is found to be an important
pathophysiological event in a variety of diseases
including aging cancer, diabetes, cardiovascular
disorders and rheumatoid arthritis (Ajitha and
Rajnarayana, 2001). The Ilipid peroxidative
degradation of the biomembrane is one of the
principle causes of toxicity of CCl, (Kaplowitz et al.,
1986). This is evidenced by the elevation of TBARS
and decrease in the activity of free radical scavenging
enzymes viz., SOD and CAT in the CCl, treated
animals (Badami et al., 2003). SOD is the key
enzyme in scavenging the superoxide radicals.
Catalase (CAT) is also another key enzyme in the
scavenging, which helps in cleaning the H,O, formed
during incomplete oxidation.

It was reported by Koo et al. (2004) that water

extract of CL having O,  scavenging activity
protected the cells from induced cell death. Also, it
causes a marked decrease in malondialdehyde
(MDA) and significantly elevated the antioxidant
enzyme activities (glutathione peroxidase, and
catalase).
Curcumin extract is known as flavonoid that can
enter the blood cells and the metabolites inside the
cell may also act as an antioxidant (Jain et al., 2006).
In addition, curcumin by 30mg/kg b.w. ameliorated
hepatic MDA, SOD, and GSH in hepatotoxic rats.
Also, curcumin decreased significantly serum ALT,
AST and LDH levels. Curcumin can significantly
inhibited lipid peroxidation in rat liver (Redly and
Lokesh, 1994). The protective effect of curcumin
was attributed to its antioxidant properties by
inhibiting free radical generation (Manikandan et
al., 2004). Curcumin exhibits a variety of antioxidant
effects and appears to have a significant potential in
the treatment of multiple disease resulted from
oxidative stress.

It has been investigated that the protective
effect of PS extract due to its active ingredients such
as flavones, apigenin, myristicin, coumarins,
flavonoids (Nielson et al., 1999). It was found that
MDA concentration in rat liver homogenate was
inhibited by CL and PS ethanolic extracts (Nermien,
2008). These plant extracts was ameliorated the toxic
effect of CCly-induced hepatotoxicity. Badawi et al.
(2003) found that the root, fruit and foliage of PS
contain flavonoids, carotenoids like B-carotene and
vitamin C as antioxidant activity source. PS has
received considerable attention because it had
flavonoids as apigenin, kaempferol, quercetin,
hespertin, luteolin polyphenol and tannins classified
as flavones and flavonol. It is believed to be an
excellent source of natural antioxidant, anti-
inflammatory stimulant and may be particularly
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important in protecting cells against free radicals and
chronic diseases (Lugasi and Hovari, 2000).

DNA concentration was reduced after the
treatment of CPN, while the administration plant
extract improved the concentration of DNA by
different percentage values.

It was found by Bhattacharya et al. (2003)
that the free radical exerted their toxic effect by
acting on DNA, membrane proteins and lipids, while
under the effect of plant extract, the genomic DNA
concentration was less increased (Ippoushi et al.,
2003). It is well known that malondialdehyde from
lipid peroxidation reacts with DNA bases and induces
mutagenic lesions (Benamira, 1995). Pratibha et al.
(2006) showed that the activated oxygen species can
in turn induce cellular events such as enzyme
inactivation, DNA strands cleavage and also
membrane lipid peroxidation.

The histological changes in the liver tissues of
all groups were observed. CPN-treated rats showed
different severe affection of hepatic tissue,
cytoplasmic vascular degenerative change with
swelling of cells and loss of architecture pattern
(Brenes et al., 2007). In addition, it was investigated
by Koo et al. (2004) that the water extract of
Curcuma longa having superoxide anion scavenging
activity protected the cells from induced cell death.
PS contains antioxidant compounds as flavonoids
which was believed to have an anti-inflammatory
stimulant effect and may be important in protecting
cells against free radicals and chronic disease
(Lugasi and Hovari, 2000).

In summary, the present results demonstrated
that the plant extracts of CI, CL and PS protect the
liver and kidney tissues against toxic effects of
cisplatin. The results of the present study concluded
that the water extract of CI, CL, and PS alone and in
mixture with SN revealed prophylactic effects on
cisplatin-induced hepato-toxicity and nephro-toxicity
in rats. The combination of each extract with SN
could render more effective protection than each
individual extract treatment. Our findings supported
that the use of each extract may therefore be more
effective for clinical purposes with antioxidant
properties.

However, further investigations will be done
to elucidate the mechanism of protection and
potential usefulness of these plant extracts as a source
of protective agents against drugs or xenobiotics
toxicity in clinical trials.

Acknowledgment

Deepest gratitude and many thanks to Prof.
Dr. Zakaria Ahmed Teleb, Molecular Drug
Evaluation Dept., National Organization for Drug

newyorksci@gmail.com




Journal of American Science

2010;6(9)

Control & Research, for his valuable discussions and
his help throughout this investigation.

Correspondence to:

Mahgoub M. Ahmed (PhD)
Molecular Drug Evaluation
Organization for Drug Control
(NODCAR), Giza 12553, Egypt

6 Abou Hazem St., Pyramids Ave., Giza, Egypt
Telephone: 002-02-35850005/002-055-2774020, Cell
phone: 002-012-258603 or 002-0119332913

Email: dr mahgoubl@yahoo.com

Dep., National
and Research

REFERENCES

Abei H. Catalase in-vitro: In: Packer L., ed. Methods
of enzymology. Sandiego: Academic Press
Inc. 1984;105: 121-126.

Ahmed MM. Biochemical studies on
nephroprotective effect of carob (Ceratonia
siliqua L.) growing in Egypt. Nature and
Science. 2010;8 (3): 41-47.

Ahmed MM and Zaki, NI. Assessment the
ameliorative effect of pomegranate and rutin
on chlorpyrifos-ethyl-Induced oxidative stress
in rats. Nature and Science. 2009; 7 (10):49-

6l1.

Ahmed B. Al-Howiriny T A and Siddiqui A B.
Antihepatotoxic  activity of seeds of
Chicorium intybus. J. Ethnopharmacol.
2002;79(3): 313-316.

Ajith T A, Nivitha S, and Usha S. Zingiber

officinalis roscoe alone and in combination
with a-Tocopherol protect the kidney against
cisplatin-induced acute renal failure. Food and
Chemical Toxicology 2007;45:921-927.

Ajitha M and Rajnarayana K. Indian Drugs.
2001;38:545-553.

Badami S, Moorkoth S, Rai SR, Kannan E and
Bhojraj B. Antioxidant activity of Caesallpinia
sappan heartwood. Biol. Pharm. Bull
2003;26(11): 1534-1537.

Badawi AM, El-Malky WA, Sohair SA and Thanaa
A. Comparative effect of someb herbs with
Atorvastatin on serum glucose and lipid
profile of hyperlipidemic rats. The new
Egyptian J. of Med. 2003;28: 206-213.

Baliga R, Zhang Z, Baliga M, Ueda N and Shah S.
In-vitro and in-vivo evidence suggesting a role
for iron in cisplatin-induced nephrotoxicity.
Kidney Int. 1998;53: 394-401.

Benamira M. Induction of mutations by replication of

MDA-modified M;; DNA in E. Coli,
determination of the extent of DNA
modification,  genetic  requirement  for

mutagenesis and types of mutation induced.
Carcinogenesis 1995;16: 93.

http://www.sciencepub.net/newyork

556

Bhattacharya A, Lawrence RA, Krishnun A, Zaman
K, Sun D and Fernandes G. Effect of dietary
n-3 and n-6 oils with and without food
restriction on activity of antioxidant enzymes
and lipid peroxidation in livers of
cyclophosphamide treated autoimmune- prone
NZB/W female mice. J. of the Amer. Collage
of Nutri. 2003;22(5): 388-399.

Brenes Ol, Arce F, Gatjens-Boniche O and Diaz C.

Characterization of cell death events induced

by anti-neoplastic drugs cisplatin, paclitaxel

and 5-flurouracil on human hepatona cell
lines: Possible mechanisms of cell resistance.

Biomedicine and Pharmatherapy 2007;61:

347-355.

JA and Aust SD. Microsomal lipid
peroxidation. In: Methods in Enzymol., 52,
Fleische, S., and Packer, L. (Eds.). Academic
Press, New York. 1978;302-310.

Cersosimo RJ. Hepatotoxicity associated with
cisplatin chemotherapy. Ann. Pharmaco.
1993;27: 438-441.

Chainani-Wu N. Safety and anti-inflammatory
activity of curcumin: a component of
Curcuma longa. J. Altern. Complement. Med.
2003;9: 161-168.

Coskun O, Yakan B, Oztas E, Sezen S and Gunaydin

AA. Antioxidant and hepatoprotective activity

of vitamin E and EGb 761 in experimental

endotoxemic rats. Turk. J. Med. Sci. 2000;30:

427.

S, Endincler Arzu S, Figen I, Tanju B and

Gulden G. Lipid peroxidation and oxidant

status in experimental animals: Effect of aging

and hypercholestereolemic diet.  Clinica.

Chem.Acta. 1997;265: 77-84.

Dickey DT, Muldoon LL, Dolittle,ND, Peterson DR,
Kraemer DF and Neuwelt EA. Effect of N-
acetyl cysteine route of administration on
chemoprotectin  against  cisplatin-induced
toxicity in rat models. Cancer Chemo.
Pharmacol. PMID: 2007;17909806".

Feresin GE, Tapia A, Angel GR, Delporte C, Erazo
NB and Schmeda-Hirschmann G. Free radical
scavengers, anti-inflammatory and analgesic
activity of Acaena magellanica. J. Pharm.
Pharmacol. 2002;54: 835-844.

Firuzi O, Fuksa L, Spadaro C, Bousova I, Riccieri V,
Spadaro A, Petrucci R, Marrosu G and Saso L.

Buege

Deniz

Oxidative stress parameters in different
systemic rheumatic diseases. Journal of
Pharmacy and Pharmacology 2006;58: 951-
957.

Gornal AC, Bardawill CJ and David MM. Method of
determination of total protein in plasma. J. of
Biol. Chem. 1949;177: 751.

newyorksci@gmail.com




Journal of American Science

2010;6(9)

Halliwell B and Cross CE. Oxygen-derived species:
Their relation to human disease and
environmental stress. Environ. Health
Prespect. 1994; 102: 5-12.

Hanigan MH. vy-glutamyl transpeptidases, a
glutathionase: its expression and function in
carcinogenesis. ~ Chem. Biol.  Interact.
1998;111-112, 333-342.

Hosseinimehr SJ and Karami M. Citrus extract
modulates genotoxicity induced by cyclopho-
sphamide in mice bone marrow cells. J. Pham.
And Pharmacol. 2004;57:505-509.

Ippoushi K, Ito H, Horic H and Higashio H. (6) -
gingerol inhibits nitric oxide synthesis in
activated J774.1 mouse macrophages and
prevents peroxynitrite induced oxidation and
nitration reactions. Life Sci. 2003;73(26):
3427-3437.

Iseri S, Ercan F, Gedik N, Yuksel M and Alican I.
Simvastatin ~ attenuates  cisplatin-induced
kidney and liver damage in rats. Toxicol.
2007;230: 256-264.

Jain SK, Rains J and Jones K. Effect of Curcumin on
protein glycosylation, lipid peroxidation, and
oxygen radical generation in human red blood
cells exposed to high glucose levels. Free
radical Biol. And Med. 2006;41: 92-96.

Kaplowitz N, Aw TY, Simon FR and Stolz A. Ann.
Int. Med. 1986;104: 826-829.

Kharbhangar A, Khynriam D and Prasad SB. Effect
of cisplatin on mitochondrial protein,
glutathione and succinate dehydrogenase in
Dalton-lymphoma-bearing mice. Cell Biol.
Toxcol. 2000;16:363-373.

Koc A, Dura M, Curalik H, Akcan R and Sogut S.
Protective agent, erdosteine against cisplatin-
induced hepatic oxidant injury in rats. Mol.
Cell Biochem. 2005;278:79-84.

Koo BS, Lee WC, Chung KH, Ko JH and Kim CH. A
water extract of CL. (Zingiberaceae) rescues
PCy; cell death caused by pyrogallol on
hypoxia/reoxygenation and attenuates
hydrogen peroxide induced injury in PCj,
cells. Life Sci. 2004;75(19): 2363-2375.

Koracevic D and Koracevic G. Colorimetric method
for determination of total antioxidant capacity
kits. J. Clin. Pathol. 2001;54: 356-361.

Lee JC, Kim HR, Kim J and Jang YS. Antioxidant
property of an ethanol extract of the stem of
Opuntia ficus-indica var. Saboten. J. Agric.
Food Chem. 2002;50: 6490-9496.

Liu J, Liu Y, Habeebu SM and Klassen CD.
Metallothionein (MT)-null mice are sensitive
to cisplatin-indiced hepatotoxicity. Toxicol.
Appl. Pharmacol. 1998149: 24-31.

http://www.sciencepub.net/newyork

557

Lowry OH, Rosebrough NJ, Farr AL and Randall
RJJ. Protein measurement with the Folin
phenol reagent. J. Biol. Chem. 1951;193:
265-275.

Lugasi, A and Hovari J. Flavonoid aglycons in foods
of plant origin I.vegetables Acta Alimentari.
2000;29:345-352.

Manikandan P, Sumitra M, Aishwarya S, Manohar
BM, Lakandam B and Puvanakrishnan R.
Curcumin modulates free radical quenching in
myocardial ischaemia in rats. Inter. J.
Biochem. And cell Biolo. 2004;36(10): 1967-
1980.

Marklund S and Marklund G. Involvement of the
superoxide anion radical in the autoxidation of

pyrogallol and a convenient assay for
superoxide dismutase. Eur. J. Biochem.
1974;17:196-174.

Nermien ZA. Biochemical studies on some

antioxidant as free radical scavengers. Thesis
of Ph.D, Dept. of Agric. Sci. Fac. of Agric.
Cairo University. 2008.

Nielson SE, Young JF, Daneshvar B, Lauridsen S T,
Knuthsen P, Sandstorm B and Dragsted LO.
Effect of PS (Petroselinum Crispum) intake on
urinary apigenin excretion, blood antioxidant
enzymes and biomarkers for oxidative stress
in human subjects. Br. J. Nutr. 1999;81(6):
447-45.

Orafidiya OL, Agbani EO, Iwalewa Adelusola KA
and Oyedapo OO. Studies on the acute and
sub chronic toxicity of the essential oil of
Ocimum gratissimum L. leaf. Phytomedicine
2004;11: 71-76.

Osawa T and Kato Y. Protective role of antioxidative
food factors in oxidative stress caused by
hyperglycemia. Ann. NY Acad. Sci.
2005;1043: 440-451.

Pratibha R, Sameer R, Rataboli PV, Bhiwgade DA

and Dhume CY. Enzymatic studies of

Cisplatin induced oxidative stress in hepatic

tissues of rats. Euro. J. of Pharmacol.

2006;532:290-293.

RI and Cao G. In-vivo total antioxidant

capacity: Comparison of different analytical

methods.  Free radical. Biol. Med.
1999;27:1173-1181.

Ramachandran C, Rodriguez S, Ramachandran R,
Raveendran Nair PK, Fonseca H, Khatib Z,

Prior

Escalon E and Melnick SJ.  Expression
profiles of apptotic genes induced by
curcumin in human breast cancer and
mummary epithelial cell lines. Anticancer

Res. 2005;25 (5): 3293-302.
Redly AC and Lokesh BR. Studies on the inhibitory
effects of curcumin and eugenol on the

newyorksci@gmail.com




Journal of American Science

2010;6(9)

formation of reactive oxygen species and the
oxidation of ferrous iron. Moll. Cell
Biochem. 1994;137 (1): 1-8.

Romero G, Lasheras B, Sainz SL and Cenarruzabeilia
E. Protective effects of calcium channel
blockers in carbon tetra-chloride induce liver
toxicity. Life Science 1994;55: 981-990.

Rukumani R Balasubbashini MS and Menon VP.
Protective effects of curcumin and photo-
irradiated curcumin on circulatory lipids and
lipid peroxidation products in alcohol and
polyunsaturated fatty acid—induced toxicity.
Phyto. Res. 2003;17: 925-929.

Sadzuka Y, Shoji T and Takino Y. Effect of cisplatin
on the activities of enzymes which protect
against  lipid  peroxidation.  Biochem.
Pharmacol. 1992;43: 1873-1875.

Sambrook J Fritsch EF and Maniatis T. In molecular
coling No. 1, Lab manual, 2" cold spring
Harbor Laboratory Press. Printed in USA.
1989.

Sekine I, Yamada K, Nokihara H, Yamamoto N,
Kunitoh H, Ohe Y and Tamura T. Body
weight change during the first 5 days of
chemotherapy as an indicator of cisplatin renal
toxicity. Cancer Sci. 2007;98(9): 1408-12.

Shi, M.; Cai, Q.; Yao, L.; Mao, Y.; Ming, Y., and
Ouyang, G. Antiproliferation and apoptosis
induced by curcumin in human ovarian cancer
cells. Cell Biol. Int., 2006;30(3): 221-226.

Sweetman SC. Antineoplastic and immune-
suppressant. In: Sweetman, SC. (Ed.),
Martindale: The complete Drug reference, 33"
ed. Pharmaceutical Press, London, UK.
2002;525-527.

Tiwari AK. Imbalance in antioxidant defense and
human diseases: multiple approach of natural
antioxidants therapy. Curr. Sci. 2001;81:
1179-1187.

Tripathi YB, Chaurasia S, Tripathi E, Upadhyay A
and Dubey GP. Indian J. Exp. Biol.
1996;34:523-526.

Vengerovskii Al, Khazanov VA, Eskina KA,
Vasilyev  KY. Effects of silymarin
(hepatoprotector) and succinic acid (bioenergy
regulator) on metabolic disorders in
experimental diabetes mellitus. Bull Exp Biol
Med. 2007;144(1):53-6.

Vidal MDC and Garcia ED. Analysis of Musa spp.
Somaclonal variant resistant to yellow
sigotaka. Plant Molec. Biol. 2000;18: 23-31.

Vijayalaxmi KK and Venu R. In-Vivo anticlastogenic
effects of L-ascorbic acid in mice. Mutat. Res.
1999;438: 47-51.

Visarus TM, Putt DA, Schare JM, Pegouske DM and
Lash LH. Pathways of glutathione metabolism

http://www.sciencepub.net/newyork

558

and transport in isolated proximal tubular cells
from rat kidney. Biochem. Pharmacol.
1996;52: 259-272.

Wei QY, Chen WF, Zhou B, Yang L and Liu ZL.
Inhibition of lipid peroxidation and protein
oxidation in rat liver mitochondria by
curcumin and its analogues. Biochimica Et
Biophysica 2006;1760: 70-77.

Wilfinger WW, Mackey K and Chomczynski P.
Effect of PH and ionic strength of the spectro-
photometer assessment of nucleic acid purity.
Biotechniques 1997;22:474-480.

Young DS. Effects of disease on clinical Lab. Tests.
Determination of Alanine transaminases
(ALT), and aspartate transaminases (AST).
Lab. tests. 4th ed. AACC 2001.

27/5/2010

newyorksci@gmail.com



http://www.ncbi.nlm.nih.gov/pubmed/18256751
http://www.ncbi.nlm.nih.gov/pubmed/18256751
http://www.ncbi.nlm.nih.gov/pubmed/18256751
http://www.ncbi.nlm.nih.gov/pubmed/18256751

