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ABSTRACT

Colon cancer (CRC) is one of the most common neigies in many regions of the world. Luteolin, '&'5,7-
tetrahydroxyflavone, consist of many beneficialedff such as antioxidant, anti-proliferative, cafér the
glycoproteins in malignant and induce apoptosisirdy AOM-induced colon cancer. In this study, wamed to
analyze the effect of Luteolin on membrane bouni@a&&s in Azoxymethane (AOM)-induced colon cancete M
Balb/C mice were divided into four groups: normahtrol, AOM-induced, AOM induced with Luteolin tred,
normal control treated with Luteolin. CRC was inddcby administration with AOM (15mg/kg body weight)
intraperitoneally (i.p.) once in week for three \keeThe activities of NaK'-ATPase C&-ATPase and M-
ATPase were decreased in AOM-induced group of rilpen treatment with Luteolin the activities wenereased
significantly. In conclusion, Luteolin may be astaapotent chemotherapeutic agent against coloneran
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INTRODUCTION

Colon cancer (CRC) is one of the most common maligies in many regions of the world [1] and is tjiouto
arise from the accumulation of mutations in a srgpithelial cell of the colon and rectum [2]. Num&s genes are
altered during the initiation and progression ofococancer [3]. Azoxymethane (AOM), is potent caogen is
frequently used to induce colon cancer in rodefit§]. AOM is metabolized in the liver into MAM. Threaction is
catalyzed by the enzyme cytochromgoFEL [6]. Metabolic activation of MAM to a highly aetive electrophile
(methyl diazonium ion) occurs in liver and colorigh is known to elicit oxidative stress furthewvatse effects,
leads to development of cancer.

Luteolin, a 34',5,7-tetrahydroxyflavone, (Figure 1) is usually fiouin a glycosylated form in celery, green pepper,
perilla leaf and seed, chamomile tea, dmhicera Japonica It consists of many beneficial effects such as
antioxidant [7], anti-proliferative [4], controldhé¢ glycoproteins in malignant [8] and induces apsigt during
AOM-induced colon cancer [9]. In general antioxitahave the ability to eliminate carcinogens aratqut the cell
from cancer [10-12]
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Fig. 1. Chemical structure of Luteolin
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ATPases, membrane bound enzymes present mosthe ibasal lateral membrane are responsible fordmsport
of sodium, potassium, magnesium and calcium ionssacthe cell membranes at the expense of ATP dxohysis
[13]. They regulate cellular volume, osmotic preesand membrane permeability [14, 15]. The intggoi the
mitochondrial membrane depends on the proper fomictiy of ATPases. Detection of ATPase inhibitioruldo
prove to be an important index for threshold leveisa large group of environmental contaminants.PA3e
enzymes contain sulphydryl group, which are easdgtivated by peroxidation or depletion of glutatie [16].

In this present investigation, the role of Luteaimthe status of membrane bound ATPases such'd$ MelPase,
Cd*-ATPase and Mg-ATPase were studied.

EXPERIMENTAL SECTION

Chemicals
Azoxymethane was procured from (Sigma-Aldrich CreahiCompany, St. Louis, USA), Luteolin was purclihse
from Cayman chemicals, USA. All other chemicals esabents used were of analytical grade.

Animals

Male Balb/c mice weighing approximately 25-30 g abéd from the Laboratory Animal Maintenance Unit,
Tamilnadu Animal Science and Veterinary Universidgdavaram, India and used for this study. The alsnwere
acclimatized to the laboratory conditions for aipeof 2 weeks. They were maintained at an amhkgmperature
of 254+2° C and 12/12 hours of light—dark cycle ayinekn standard rat feed (Hindustan Lever Ltd., Bdog) and
tap waterad libitum The experiments were conducted according to thiea norms approved by Ministry of
Social Justices and Empowerment, Government o&ladd Institutional Animal Ethics Committee Guidek.

Experimental procedure

All mouse were divided into four groups £ 6 per group). Mice in group 1 served as contniinals and received
intra peritoneal injections.p.) of physiological saline. Group 2 mouse were atstered AOM (15mg/kg body
weight) intraperitoneally (i.p.) once in week féreée weeks. Mice in-group 3 (AOM + LUT) were trehtgith a
single dose with1.2 mg/kg body weight of LUT (basedthe effective dosage fixation studies) oraljiluend of
the experiment, after AOM administration as mergbiin group 2. Mouse in-group 4 received the saose df
LUT alone.

The experiment was terminated at the end of 17 sveekl all the animals were killed by cervical disition after
an overnight fast. The tumorous colon tissue wgoised out, the tissues were stored at B@or various assays.

Biochemical assays

Na" K*-ATPase activity was assayed by the method of BgnfiL7]. The activity of Mg ATPase was assayed by the
method of Ohnishet al, [18]. The activity of CA-ATPase was assayed according to the method ofeidjand Pan,
[19].The enzyme activity is expressed as pumoleaafjanic phosphorus liberated / min / mg proté&ime phosphorus
content of the supernatant was estimated as dededrlier by the method Fiske and Subbarow, [20].
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Statistical analysis

All the data were statistically evaluated with SA®) software. Hypothesis testing methods included-way
analysis of variance followed by least significdifference (LSD) test *p<0.05 was considered tadate statistical
significance. All the results were expressed asmed.D.

RESULTS

Body weight, Liver weight and relative liver weight

Mean weights of body and liver (g/ 100 g body wéjgh all groups are shown in Table 1. No signifit@P< 0.05)
changes on comparison with control (Group 1) andr Litbated groups (Group 4) were observed. There wer
significant (P< 0.05) decrease in mean final boayght and increase in mean liver weight of AOM adistered
group of animals. Administration of LUT markedlycheased mean final body weight and decreased the fiver
weight in group 3.

Table 1. Body, liver and relative liver weights of control and experimental groups of animals

Parameters Control AOM AOM +LUT LUT
Initial body weight (g) 2475+1.92 2522+1.82 | 23.92+1.97 | 26.18 +2.06
Final body weight (g) 3448 +302 3229+3.11 | 33.71+2.48 | 3557 +2.06
Liver weight (g) 1.45+0.13| 2.23+0.28] 1.82+0.38 | 1.51+0.37
Relative liver weight (g/100 g body weighf)  4.2089 6.90+0.77 | 539+0.63 | 4.27+05%

aMean +S.D. Comparison&Control Vs AOMSAOM Vs AOM+LUT, ns- non significant. P< 0.05

Figure 2 represents the activities of K&, C&* and Md*ATPases in the colon of control and experimentaligs
of animals. Activities of ATPases showed significdp<0.01) decrease in group 2 when compared tdraon
(Group 1) animals. Group 3 (AOM+LUT) had a sigrafit increase in the activities of ATPases when @reghto
group 2. No significant changes were found betwgrenp 1 (Control) and group 4 (LUT).

Figure 2. Effect of LUT on membrane bound-ATPasesin control and experimental groups of animals
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DISCUSSION

Colon carcinogenesis is a serious health problexdimg to morbidity and mortality in developed caiet [21].
AOM-induced colon cancer was a reliable model teeas the chemopreventive effect of various drugs 92
Accumulating evidences from our own laboratory obatons as well as others suggest that dietaripxdants
exert significant anti-tumor effects [7, 8].
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In malignancy, the cell membrane plays a crucid@ o the stimulation and control of cell adhesiess, mortality
and proliferation in a much-damaged condition [23je protection of membranes is of potential imgiace in the
treatment of disease processes. The membrane lEmmymhes such as NK'-ATPase, M§'-ATPase and C&
ATPase are responsible for the transport of sogiotassium, magnesium and calcium ions across the ce
membranes at the expense of ATP by hydrolysis [24].

The decreased activities of M&" and Mg*-ATPase in AOM-induced colon cancer animals maydoe to
increased LPO which occur in cancer condition$"®d Pase, the enzyme responsible for active cald¢iamsport,

is extremely sensitive to hydroperoxides and thégy head to its inhibition. The impairment in thiszgme may be
due to the peroxidative stress, which may act erstiiphydryl groups present in the active sitethefC&"-ATPase
[25]. The oxygen radical attack results in the ufision of C&" homeostasis, which leads to oxidative cell damage
[26]. The free radicals produced by the oxidatitreess act on the SH groups present in the acties sif C&"
ATPase resulting in diminished levels of*CATPase [27].

In the present study, a decrease in the activiieéa’/K -ATPase and increase in the activity ofGATPase were
found in colon cancer bearing animals. The resturadf activities of all the three ATPases to nearmal values
was observed in LUT treated animals. This mightibe to the enhancement in the status of GSH by [28].

To conclude that, Luteolin has many beneficial @en colon cancer, especially it reduces therabércrypt foci,
tumor number, scavenges the free radicals and eabahe antioxidant enzymes. It also inhibits pedlliferation
by inhibiting wntp-catenin signaling. Apart from those Luteolin, sfgpantly elevates the membrane bound
ATPases in AOM-induced colon carcinogenesis. Hehc#golin may be act as a potent chemotherapegtata
against colon cancer.
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