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Pueraria montana (Kudzu vine) Ameliorate the
Inflammation and Oxidative Stress against Fe-NTA

Induced Renal Cancer
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Abstract: Renal tissue plays a crucial function in maintaining homeostasis, making it vulnerable to
xenobiotic toxicity. Pueraria montana has more beneficial potential against the various diseases and has long
history used as a traditional Chinese medicine. But its effect against the renal cancer not scrutinize. The
goal of this study is to see if Pueraria montana can protect rats from developing kidney tumors caused by
diethylnitrosamine (DEN) and ferric nitrite (Fe-NTA). Wistar rats was selected for the current study and
DEN (use as an inducer) and Fe-NTA (promoter) for induction the renal cancer. For 22 weeks, the rats were
given oral Pueraria montana (12.5, 25, and 50 mg/kg) treatment. At regular intervals, the body weight and
food intake were calculated. The rats were macroscopically evaluated for identification of cancer in the
renal tissue. The renal tumor makers, renal parameters, antioxidant enzymes, phase I and II enzymes,
inflammatory cytokines and mediators were estimated at end of the experimental study. Pueraria montana
treated rats displayed the suppression of renal tumors, incidence of the tumors along with suppression of
tumor percentage. Pueraria montana treated rats significantly (p < 0.001) increased body weight and
suppressed the renal weight and food intake. It also reduced the level of renal tumor marker ornithine
decarboxylase (ODC) and [3H] thymidine incorporation along with suppression of renal parameter such as
uric acid, blood urea nitrogen (BUN) and urea and creatinine. Pueraria montana treatment significantly (p <
0.001) altered the level of phase enzymes and antioxidant. Pueraria montana treatment significantly (p <
0.001) repressed the level of tumor necrosis factor-o (TNF-a), interleukin-1p (IL-1p), interleukin-6 (IL-6)
and improved the level of interleukin-10 (IL-10). Pueraria montana treatment suppressed the level of
prostaglandin (PGE,), cyclooxygenase-2 (COX-2), nuclear kappa B factor (NF-kB) and transforming
growth factor beta 1 (TGF-B1). Pueraria montana suppressed the inflammatory necrosis, size the bowman
capsules in the renal histopathology. Pueraria montana exhibited the chemoprotective effect via dual
mechanism such as suppression of inflammatory reaction and oxidative stress.
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1 Introduction

Renal cancer is having 3" rank among all types of cancer
and approximately 1,30,000 men cases and 63,000 deaths
found from this cancer every year”. The kidney is more
susceptible to the toxicant due to 2 main reasons such as
high volume of blood flowing via it and filter the huge
volume of toxins which can deposit in the kidney tubules®” .
Due to this systemic toxicity occurred: suppressed the ca-
pability to evacuate body wastes, inability to balance the
electrolyte and body fluid and reduced the synthesis of es-
sential hormones”. Various medicine and toxic chemical
can induce the renal injury, are recognized as the toxico-
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logical problem. Renal dysfunction reduces bodily waste
elimination, disrupts electrolyte balance, blocks bodily fluid
movement, and inhibits the production of vital hormones" o

Because of the heat impact and the presence of gastric
acid, nitrates are utilized as a food preservative, and this
chemical could transform to nitrosamine® ”. It is absorbed
in the colon and reaches the hepatic tissue via the portal
venous system, altering the liver tissue's detoxification
system by interfering with cytochrome P450 enzymes, and
causing toxicity in many 0rgans8). One of the major envi-
ronmental carcinogens, nitrosamine, has been linked to the
generation of reactive oxygen species (ROS), which pro-
duces oxidative stress, altered the level of endogenous an-
tioxidants, and enhanced oxidative stress in the tissues”.
Previous literature suggests that the this is the one of the
etiology of cancer, inducing the variety of tumors in all
animal species and all animal organs especially liver and
kidney™ ¥ DEN is the most frequent hepatotoxin and he-
patocarcinogen among all nitrosamines. It is produced en-
dogenously and can be found in cheese, processed meats,
soybeans, tobacco smoke, and a variety of other foods, as
well as during the metabolism of numerous medicines” 1
DEN induces the cellular injury and oxidative stress due to
involvement of free radicals and it induces the mutagenic-
ity, carcinogenicity and cytotoxicity®”. During the DEN
induce organ toxicity, huge number of free radicals gener-
ated and start the induction of tissue toxicity via suppres-
sion the antioxidant defence system” W According to prior
studies, free radicals and associated lipid peroxides have a
role in the pathogenesis of age-related chronic degenera-
tive disease and exogenous oxidative stress”. Thus, the
antioxidant therapy is more effect to suppress the vulnera-
bility of the renal to oxidative challenges.

Iron is a vital nutrient for all living organisms. But the
overload of iron may also cause the numerous diseases'”.
The iron produces a complex with the chelating agent (ni-
trilotriacetic acid)and produce the Fe-NTA'"”. Fe-NTA is
absorbed through the mesothelium into the portal vein and
then circulated into liver tissue'”. Fe-NTA has a low mo-
lecular weight and is easily filtered into the renal proximal
tubule lumen via glomeruli, where glutathione breakdown
products such cysteinylglycine or cysteine decrease Fe®*
NTA to Fe*" NTA* . y-Glutamyl transpeptidase hydrolyz-
es glutathione to cysteinylglycine, which is promptly
reduced to glycine and cysteine via dipeptide bonding at
the brush border surface of the renal proximal convoluted
tubules'”. Cysteine and cyteinylglycine both are the thiol
reductant which suppress the Fe*” to Fe*” NTA. The Fe**
autooxidation generate the free radical such as superoxide
radical (O, ) which subsequently potentiate the iron cata-
lyzed Haber-Weiss reaction to generate the hydroxyl
radical (OH), leading to inducing the DNA injury and start
the lipid peroxidation reaction'®'* 7 Oxidative stress was
increased the DNA mutation point, break the DNA strand
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and DNA cross linking and finally alter the normal cells',

Kudzu (Pueraria montana)is native to the China,
Korea, India and Japan and last few decades it grows whole
over the world"®'”. Its root as used as a source of starch in
Japan and China and it also used as a vegetable and active-
ly use in various cooking recipezw . Kudzu is also used as
traditional Chinese medicine to treat the various disease
condition such as headache, common cold, heart disease
and diarrhea and it also showed the various health benefit
effects. Kudzu is the rich source of various phytoconstitu-
ents such as phenolic, terpenoids, alkaloids and tannins.
Kudzu possess the various biological actions such as osteo-
porosis, gynecological, diabetic nephropathy, anti-inflam-
matory, cognitive capability and antioxidant effect . As
prior literature reveals it has a significant antioxidant and
anti-inflammatory activity. In this study, we aimed to see if
Pueraria montana could protect rats from Fe-NTA-in-
duced kidney cancer.

2 Material and Methods
2.1 Rodent

This study used Swiss Albino Wistar rats aged 12-14
weeks and weighing 150 =20 g. The rats were taken from
the animal house and housed in a single cage under labora-
tory conditions. During the storage the temperature
22-28T , relative humidity 70% and 12 h day and 12 h dark
cycle. During the whole experimental period rats were re-
ceived the standard pellet diet with water ad lbituwm. The
Affiliated Hospital of Hebei University's animal ethical
committee authorized this study (HUAH-34555) .

2.2 Preparation of Pueraria montana extract

The powdered Pueraria montana extract was extract-
ed for 72 hours utilizing continuous extraction with ethanol
using a Soxhlet apparatus. After the extraction process,
the extract was concentrated to dryness under reduced
pressure using a rotary evaporator and maintained at a low
temperature (4C ).

2.3 Preparation of toxicant

DEN (200 mg/kg) was injected intraperitoneally to induce
kidney cancer in this study”'”. DEN (200 mg/kg) was dis-
solved in phosphate buffer saline (PBS)at pH=4.5 for a
few minutes” . Fe-NTA (9 mg/kg) was used for promotion of
renal cancer. The Fe-NTA solution was made by dissolving
0.16 mmol/kg with a 4x molar excess of 0.64 nmol disodium
salt of NTA and keeping the pH at 7.4 with sodium bicar-
bonate'.

2.4 Experimental groups
The rats were separated into the groups shown in Fig. 1
after being infected with kidney carcinoma. For 22 weeks,
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Fig. 1 Treatment and duration of the different groups.

all of the rats were given the same treatment. At regular
intervals, the body weight was measured.

At the end of experiment, the rats were anesthetized
with diethyl ether, and blood was obtained by puncturing
the retro orbital plexus. The obtained blood was centri-
fuged at 12000 g for 15 minutes to separate the serum. For
further examination, the serum was kept at —20C.

2.5 Renal tumor
Renal tumor markers such as thymidine [3H]incorpora-
tion and ODC were determined using a modified version of

a previously published method'"**2".

2.6 Renal parameters

Renal parameters include uric acid, BUN, urea and cre-
atinine were analyzed using available kit (Friedrichsring 4,
Mannheim, Germany)following the manufacture instruc-
tion.

2.7 Antioxidant parameter

Thiobarbituric acid (TBA)reaction procedure was used
for the estimation of LPO* . The tested samples were
mixed with the TBA reagent, which contains the TCA and
TBA and kept the sample for 30 min in the boiling water
bath. After that the sample was centrifuged at 2000 g for
10 min and finally estimated the absorbance at 535 nm.
The content of SOD was estimated on the basis of photore-
duction of NBT dye and finally estimated the absorbance

at 560 nm®”. The level of CAT was assessed using Sinha et

al., with minor modifications™ . Briefly, the samples mixed
with the H,0, solution and PBS (5 mL)in the Erlenmeyer
flask and allow the reaction to carried out at room temper-
ature. The 1 mL quantity of reaction mixture was with-
drawn and added the reagent (dichromate/acetic acid)and
estimated the absorbance at 570 nm. The content of gluta-
thione (GSH)was estimated using the previous reported
method of Sedlak and Lindsay with minor modification®.
The sample absorbance was estimated at 412 nm. Previous
reported method was used for the estimation of Carlberg
and Mannervik with minor modification® . Briefly, the reac-
tion mixture contains the PBS, EDTA, NADPH and added
the GSSH and microsomal or cytosol suspension. The reac-
tion was performed and added the enzyme for initiate the
reaction. The activity of GR was estimated at 340 nm. Law-
rence and Burk method was used for the determination of
GPx activity with minor modification® . Briefly, the sample
contain the potassium phosphate buffer, glutathione reduc-
tase, NaNs, NADPH, enzyme source, GSH and either
cumene hydroperoxide or hydrogen peroxide. The absor-
bance of sample reaction was estimated at 340 nm.

2.8 Inflammatory cytokines and inflammatory parameters

Inflammatory cytokines such as TNF-a (MBS508481),
IL-1p (MBS697369)and IL-6 (MBS8123859), IL-10
(MBS7720408) and inflammatory parameters like COX-2
(MBS7721379), PGE,(MBS7727909), TGF-p1

3

J. Oleo Sci.



F Yang, X. Shi, W. Yang et al.

(MBS8819920) were analyzed using the ELISA kits follow-
ing the manufacture instruction (MyBioSource Ltd., San
Diego, USA). The NF-kB (ab288581)was estimated using
the ELISA kits following the manufacture instruction
(Abcam, USA).

2.9 Histopathology
At end of the study, the renal tissue isolated and cut into
small pieces for prepared the histopathology.

2.10 Statical analysis

The GraphPad Prism software was used to analyze all of
the data in the current experimental study (St. Louis,
USA). The t-test by Dennett was used to compare the
groups. The significance is determined by the »p<<0.05
value.

3 Results
3.1 Renal tumor

The renal tumor nodules of several groups of rats were
shown in Table 1. Normal rats did not show any signs or
symptoms of a kidney tumor. Fe-NTA rats exhibited the
development of the renal nodules in all rats. 6 rats contain
the unilateral tumors and 4 rats contains the bilateral
tumors with total number of 39 tumors. Pueraria
montana treated rats(12.5 mg/kg) exhibited the 8 rats
contains the renal tumors with 5 rats contains the unilater-
al tumors and 3 rats contains the bilateral tumors with total
number of 21 tumors, 80% incidence of tumors. Pueraria
montana (25 mg/kg)rats exhibited 5 rats contains the
renal tumors, unilateral tumors (3)and bilateral (2)along
with tumor incidence 50%. Pueraria montana (50 mg/kg)
treated rats exhibited the maximum reduction in the renal
tumors, its group rats showed the 2 rats contain renal
tumor, unilateral tumors(1)and bilateral (1)along with
tumor incidence 20%.

3.2 Body weight, renal weight and food intake

In this study, the body weight of all-group rats was as-
sessed at regular intervals. In this experiment, we chose
rats of almost equal weight, and during the initial weight,
all of the groups showed no significant differences in
weight. After completion of experimental study (22 weeks),
the body weight of normal rats increased at normal pattern,
but the Fe-NTA rats demonstrated the suppressed body
weight as compared to initial and other group body weight.
Pueraria montana(12.5, 25 and 50 mg/kg) treated rats
significantly (p<{0.001)improved the body weight in com-
parison with the Fe-NTA group rats (Fig. 2a) .

Due to the formation of renal tumors, the Fe-NTA group
rats’ renal weight increased. The weight of renal tissue in
rats treated with Pueraria montana was significantly (p <
0.001) decreased (Fig. 2b) .

Food consumption of experimental rats increased in
certain cases during the sickness, and a similar effect was
reported in this investigation. The food consumption of Fe-
NTA-induced rats was higher, but the food intake of Puer-
aria montana-treated rats was lower (Fig. 2¢) .

3.3 Renal tumor marker

ODC and 3[H]thymidine incorporation is the biomarker
of renal tumor and both marker level estimated for ana-
lyzed the servitiy of renal cancer. During the normal condi-
tion, the level of ODC and 3[H]thymidine incorporation
remain within limit, but during the renal cancer, the level
of both markers boosted more than 5-10 times, depend
upon the stage of the renal cancer. The level of ODC (Fig.
3a)and 3[H]thymidine incorporation (Fig. 3b)increased
more than 5 times in Fe-NTA rats compared to control rats,
while Pueraria montana treated rats significantly (p <
0.001)lowered the level of both biomarkers, implying a
renal protective effect.

3.4 Renal parameters
Renal parameters changed as the disease progressed
throughout renal carcinoma. The level of BUN(Fig. 4a),

Table 1 Demonstrated the effect of kudzu vine extract on Fe-NTA induced renal tumor.
No of animals No of rats No of rats No of rats Total no Incidence
Group No of'rats studies with renal ~ with unilateral ~ with bilateral of tumors
. . of tumors
histopathologically tumor tumors tumors (%)
NC 10 0 0 0 0 0 0
Fe-NTA 10 10 10 6 4 39 100
Fe-NTA+ Kudzu vine
10 9 8 5 3 21 80
(12.5 mg/kg)
Fe-NTA+ Kudzu vine
1 1 2 14
(25 mg/ke) 0 0 5 3 50
Fe-NTA+ Kudzu vine
1 1 2 1 1 4 2
(50 mg/kg) 0 0 0
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Fig.2 Effect of Pueraria montana on the body, renal tissue weight and food intake of different group rats. a: body weight,
b: renal weight and ¢: food intake. Dunnett’s test was used for the statistical analysis between the disease control
and tested group rats. Where *p<<0.05, **p<0.01 and ***p<0.001 was consider as significant, more significant and

extreme significant.
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Fig.3 Effect of Pueraria montana on the renal tumor markers of different group rats. a: ODC and b:[3H]thymidine
incorporation. Dunnett’s test was used for the statistical analysis between the disease control and tested group rats.
Where *p<0.05, *p<0.01 and ***p<0.001 was consider as significant, more significant and extreme significant.
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Fig. 4 Effect of Pueraria montana on the renal parameters of different group rats. a: blood urea nitrogen, b: creatinine, c:
urea and d: uric acid. Dunnett's test was used for the statistical analysis between the disease control and tested
group rats. Where *p<0.05, **p<0.01 and ***p<0.001 was consider as significant, more significant and extreme

significant.
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creatinine (Fig. 4b), urea(Fig. 4c), uric acid (Fig. 4d)was
boosted in the Fe-NTA group rats and Pueraria montana
treatment significantly (p <0.001)repressed the level of
renal parameters at dose dependent manner. Pueraria
montana (50 mg/kg) -treated rats had the most significant
reduction in renal parameters.

3.5 Antioxidant, phase | and |l parameters

Free radical reactions have long been known to have a
role in the progression of cancer. We estimated the level of
different antioxidant parameters. The result showed that

n
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Fe-NTA induced rats exhibited the boosted level of LPO
(Fig. 5a)and repressed the level of CAT (Fig. 5b), SOD
(Fig. 5¢), GSH (Fig. 5d), GPx (Fig. 5e), GR (Fig. 5f) . Puer-
aria montana treated rats exhibited the significantly (p <
0.001) suppression the LPO level and boosted the level of
CAT (Fig. 5b), SOD (Fig. 5¢), GSH (Fig. 5d), GPx (Fig. 5e),
GR (Fig. 5f).

The effect of Pueraria montana on the levels of phase |
and II enzymes was shown in Fig. 6. Fe-NTA rats had lower
levels of QR, glucose-6-phosphatase dehydrogenase and
higher levels of xanthine oxidase. Pueraria montana

-
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Fig. 5 Effect of Pueraria montana on the antioxidant parameters of different group rats. a: lipid peroxidation, b: catalase,
¢: SOD, d: GSH, e: glutathione peroxidase and f: glutathione reductase. Dunnett's test was used for the statistical
analysis between the disease control and tested group rats. Where *p <<0.05, **p<0.01 and ***p<0.001 was
consider as significant, more significant and extreme significant.
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Fig. 6 Effect of Pueraria montana on the phase I and II enzymes of different group rats. a: quinine reductase, b: xanthine
oxidase and ¢: glucose-6-phosphatase dehydrogenase. Dunnett's test was used for the statistical analysis between
the disease control and tested group rats. Where *p<(0.05, **p<0.01 and ***p<0.001 was consider as significant,
more significant and extreme significant.
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treated rats significantly (p <0.001) altered the level of
phase I and II enzymes.

3.6 Cytokines

During cancer disease, inflammatory responses play an
important role. The similar momentum was observed in
Fe-NTA group rats, this group rats exhibited the boosted
level of TNF-a.(Fig. 7a), IL-1p (Fig. 7b), IL-6 (Fig. 7c)and
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suppressed level of TL-10(Fig. 7d)and suggesting the in-
flammatory reaction in this group rats. Pueraria montana
treated rats exhibited the alteration in the level of cyto-
kines, suggesting the suppression of the inflammatory re-
action and anti-inflammatory effect of Pueraria montana
extract.
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IL-10. Dunnett’s test was used for the statistical analysis between the disease control and tested group rats. Where
*n<0.05, **p<0.01 and ***p<0.001 was consider as significant, more significant and extreme significant.
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Fig. 8 Effect of Pueraria montana on the inflammatory parameters of different group rats. a: COX-2, b: PGE,, ¢: NF-xB
and d: TGF-B1. Dunnett’s test was used for the statistical analysis between the disease control and tested group rats.
Where *p<0.05, **p<0.01 and ***p<0.001 was consider as significant, more significant and extreme significant.
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3.7 Inflammatory mediators

We calculated the levels of several inflammatory media-
tors as well as the total number of inflammatory mediators
such as COX-2(Fig. 8a), PGE, (Fig. 8b), NF-xB (Fig. 8c)
and TGF-B1 (Fig. 8d)in the all-group rats. Fe-NTA control
group rats exhibited the boosted level of these inflammato-
ry mediators and Pueraria montana treated rats signifi-
cantly (p<<0.001)repressed the level of these inflammatory
mediators. Pueraria montana (50 mg/kg) treated rats
reached the level of these inflammatory parameter almost
near to the normal level.

3.8 Histopathology

Normal rats histopathology did not show any alteration
in the histopathology (data not shown). Fe-NTA induced
rats exhibited the necrosis in the renal tissue, inflamed
cells, inflammation in blood cells, cytoarchitecture defor-
mation, tubular cost and increased the size of Bowman's
capsule. Pueraria montana treated rats demonstrated
the reduction of size of the Bowman's capsule and sup-
pressed the inflammatory blood cells, inflamed cells (Fig.

9).

4 Discussion

Experimental study was carried out on various plants to
scrutinize their efficacy against cancer. Searching the new
chemotherapeutic and antitumor agent that are more ef-
fective along with less toxic™. Chemotherapeutic drugs
have a preventative effect by slowing the spread and
growth of invasive cancer by either stopping or reversing
premalignant cell progression32) . The plant and their phyto-
chemical possess excellent antioxidant effects and has
been reported to show the multiple biological effects such
as antitumor and anti-inflammatory effects™ ) pueraria
montana contain the phenolic phytoconstituents like
tannins, flavonoids and saponins in the extract and acts as
the free radical scavengers due to potent antioxidant
effects®. In this study, we make attempt to scrutinize the
chemotherapeutic effect of Pueraria montana against
Fe-NTA induced renal cancer in rats.

ODC (rate limiting enzyme)is the 1* line enzyme in poly-
amine biosynthesis and it take part in induction and pro-
gression of tumors'” . Previous research suggests that ODC
use as an indicator for cell propagation and during the
cancer disease, the level of ODC remarkably boosted due
to expansion of carcinogenesis effect. For DNA duplication,
ODC catalyzes ornithine decarboxylation to putrescine,
which is then transformed to higher polyamines”. Another

Fig.9 Effect of Pueraria montana on the histopathology of different group of rats. Where a: showed Fe-NTA induced
renal cancer, b: showed FE-NTA treated with Pueraria montana (12.5 mg/kg), ¢: showed FE-NTA treated with
Pueraria montana (25 mg/kg) and d: showed FE-NTA treated with Pueraria montana (50 mg/kg) , respectively.
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tumor marker, 3[H]thymidine also used as the indicator
for identification of cancer disease'™*. ODC and ODC and
3[H]thymidine is vigorously used for estimation of tumor
progression and hyperproliferative effect". During the
renal cancer, the level of ODC and 3[H]thymidine boosted
and similar result was observed in the Fe-NTA group rats.
Pueraria montana treatment dramatically reduced ODC
and 3[H]thymidine levels, implying anti-hyperproliferative
activity against renal cancer.

The boosted level of uric acid is considered as the indica-
tor in the injury of joints and difference tissues. The signifi-
cant enhance level of uric acid leads to induces the perma-
nent injury in the tissue and finally induces the acute
inflammation’. XO is a crucial enzyme that catalyze the
hydroxylation of hypoxanthine to xanthine and further
xanthine to uric acid which is excreted from the kidneys.
The excess production of XO, unable to excretion of uric
acid from the kidney and ultimately causes the hyperurice-
mia’”. The XO inhibition suppress the vascular oxidative
stress and also reduce the level of uric acid. Mostly, the re-
searcher targeting the XO for the treatment of renal stone
and nephropathy associated with the hyperuricemia®” )
During the renal injury, suppressed the glomerular filtra-
tion rate, which further start the excretion of creatine from
the glomerulus and tubular'™*". Pandey et al. exhibited
that boosted level of uric acid also suppressed the glomeru-
lar filtration rate® . During the renal injury, start the degra-
dation of purine nucleotides and start the generation of
urea, which is the sign of metabolism of nucleotide”. The
concentration of creatine and urea is estimate for the acute
renal failure, kidney blood flow, accumulation of blood flow
and suppression of renal excretion™ . The modification of
the renal parameters suppresses the glomerular filtration
rate and similar result was observed in the Fe-NTA induced
renal cancer rats and Pueraria montana remarkably
altered the level of renal parameters and suggest the renal
protective potential.

Oxidative stress and the inflammatory response are well-
known to be exacerbated by cancer. Anwar et al., suggest
that oxidative stress and inflammatory reaction boosted
during the DEN induced renal cancer disease". During the
carcinogen's influence on the required metabolism, the
carcinogenic effect is transferred via Phase I and II
enzymes. DEN metabolized via phase I enzyme and cata-
lyzes the free radical reaction, while phase II enzyme de-
toxifies the various carcinogen™. During the cancer, in-
creased the level of free radical likes O, and H,0,, which
suppress the endogenous antioxidant enzymes such as
GPx, SOD, CAT' " During the Fe-NTA induced renal
cancer, suppress the level of endogenous antioxidant
enzymes. Previous study suggest that the ROS generation
may induces the subcellular and cellular injury via peroxi-
dation of lipid membrane which denaturing the cellular
proteins and breaking the DNA strands and finally induces

the dysfunction the cellular functions™ . After generation

the free radicals, the first line antioxidant starts to scav-
enge the free radicals. SOD convert the superoxide (O,)
radicals into hydrogen peroxide (H,0,) and CAT scavenge
the H,0,"" W GSH is a tripeptide and play a crucial role in
maintaining the cellular redox status. GSH mostly present
in the mammalian tissue and non-protein sulfur (90%).
GSH control the physiochemical activity of peptides and
different cellular proteins, which further detoxify the free
radicals” ' *”. There is a relationship between the restora-
tion of these enzymes and anticancer chemoprotective
properties, according to several research®**. The phase
enzyme initiates the carcinogens metabolism to full form
and exhibit the maximum carcinogen effect”. During the
carcinogen, GST (phase II enzyme) detoxify the carcino-
gens metabolites by thiol conjugation. GR supports the glu-
tathione S-Transferases (GST) to balance the GSH pool. QR
suppress the various substrates via catalyzing the suppres-
sion the carcinogenicity or toxicity induced through free
radicals*”. In this study, Pueraria montana treated rats
demonstrated the alteration in the level of endogenous an-
tioxidant enzymes and suggesting the antioxidant effect via
suppression of oxidative stress.

Inflammatory cytokines have a key role in the spread of
disease, particularly cancer, due to their proliferative and
mutagenesis capabilities45>. TNF-a play a crucial role in
transformation and later deposition of mutations® . TNF-a.
boost the production of ROS via oxidative stress responsive
gene which further enhanced the inflammatory reaction®.
FeNTA-induced rats produced more cytokines, while Pu-
eraria montana treatment lowered the levels of inflam-
matory cytokines, indicating an anti-inflammatory effect.

It is widely known that oxidative stress increases the in-
flammatory response‘m. Continuous free radical production
is crucial for the generation of cytokines and the inflamma-
tory response. Oxidative stress also shows the effect on the
NF-«B, along with control of several genes involved in cell
proliferation, transformation, and angiogenesism. NF-xB
has an important role in the progression of different
cancers, including kidney carcinoma. Due to enhance the
level of NF-xB during the cancer disease, it also involved in
the various process such as apoptosis, cellular prolifera-
tion, angiogenic and expansion of tumor cells” 149 NF-xB
involved in the regulation of various agent such as growth
factors, vasoactive agents, cytokines and enhance level of
NF-«B regulated the inflammatory and immune related
proteins. Recent year, the researcher targeting the NF-xB
for the treatment of cancer disease™ ' ***”_ In this study,
the level of NF-kB boosted due to expansion of cancer
disease and Pueraria montana treatment suppressed the
level of NF-xB suggesting the cancer protective effect.
Other inflammatory parameter such as COX-2, play a sig-
nificant role in regulation of NF-xkB'" W Tts also involve in
the development of the relationship between the renal in-
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flammation and tumor expansion23>. The reduction of the
NF-xB is consider as the significant target to suppress the
expansion of carcinogenesis. COX-2 believed to play a criti-
cal function in the gene transcription of NF-xB, according
to a variety of sources™ %) The level of COX-2 boosted
during the renal cancer due to increased level of NF-«xB.
PGE, play a crucial role in cell proliferation, vascular per-
meability and inflammatory reaction. During the renal
cancer, the level of PGE, boosted, which suggesting the in-
flammatory reaction in the disease™ ) FeNTA induce rats
exhibited the increased level of NF-xB, PGE, and COX-2
and Pueraria montana treatment considerably sup-
pressed the level of these inflammatory parameters and
suggesting the anti-inflammatory effect.

5 Conclusion

Taking together, Pueraria montana extract exhibited
the renal protective effect via suppression of renal nodules,
renal weight and enhanced the body weight. Pueraria
montana extract suppressed the renal tumor marker,
which was estimated in term of ODC and 3[H]thymidine
incorporation. Pueraria montana extract suppressed the
oxidative stress via alter the level of endogenous antioxi-
dant, phase I and phase II enzymes. Pueraria montana
extract significantly suppressed the inflammatory reaction
via reduction the level of inflammatory cytokines and in-
flammatory mediators such as NF-xB, COX-2, PGE,,
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