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Abstract: Hepatocellular carcinoma is one of the primaryrfiwgalignancies and is prevalent in developing
countries. The present study was designed on dimjuahe hydro-ethanolic extract of Chathurmuka
Chooranam (CMC) herbal formulation against Aflateiil (AFB1) induced hepatic carcinoma in Wistar
strain. Hepatic carcinoma was induced in male Wistas by AFB1 (250ug/kgfi.p) for 7 days. The
administration of the polyherbal extract at a dos250 mg/kg and 500mg/kg were given orally foregipd of

14 days. Estimation of enzymic antioxidants and-eomnymic antioxidants, Total proteins, DNA, RNA and
LPO were measured. Elevated levels of DNA and RNAenobserved in AFB1 induced rats when compared to
the control rats. The administration of the polyta¢rextract to the AFB1 treated group restoredribenal
levels of DNA, RNA and protein content. Lipid perdation was found to be decreased whereas increased
levels of antioxidant enzymes were seen in polydlezktract treated group when compared to the AgBLP.
From the present study, it might be concluded that antioxidant potential of the polyherbal extracs
responsible for its anti-hepatocarcinogenic postnti
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Introduction:

Liver is the vital organ for various metabolic pattys in the body. The induction by toxic agent®wr
infection causes abnormalities in liver which péive way for the hepatic cancer. Liver cancer is aingae 5"
most cancers. Aflatoxins are the primary consequdac Hepatocellular carcinoma (HCC) which resitis
deleterious effects to human beings with HepafjsHepatitis C infection and Cirrhosis. Aflatoxirse
difuranocoumarins which are fungal secondary méeiaisoderived from three major genera of mycotoxins
Aspergillus sp., Fusarium sp.,and Pencillium sp.™.

A study by Van rensberg al.,(1985) reported that the degree of food contation by aflatoxin is directly
proportional to the incidence of HEC There are several types of aflatoxins out of Whiflatoxin-B1(AFB1)

is the most potent. AFB1 itself is not mutagenid fturequires a bioactivation pathway to bind with
DNA Aflatoxin-B1 is metabolized by cytochrome p4%6 form exo 8,9 epoxide. This covalent adduct
formation by metabolically activate reactive intediates with hepatocyte DNA causes mutations inptte
gene on chromosome @ The expression of p53 gene on Hep G 2 cell lipeCMC formulation was
already demonstrated by Revaghal.,(2014)"
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Many anticancer drugs are available in the markdt@e of the main drug is Methotrexate (MTX).It
is a folic acid antagonist used against severa soinors (Breast, Liver), Leukemia and inflammatttiseases.
Widespread use of MTX causes a major side effedtlynaepatoxicity’®.In the recent years, several plant
derived chemopreventive agents have received cenaditk attention due to their pharmacological prige
These agents are composed of several antioxidagtres, secondary metabolites and phytochemicalshwhi
will repair the DNA mutation and rejuvenate thenogic cells in hepatic tissues.

In traditional medicine, CMC formulation was usexd $everal disorders, relieve toxicity from blood,
antianemic property and so on. The herbal formamatontains several active secondary metabolites li
Plumbagin, 3-chloroplumbagin, Hexadeconic acid,cGligosides, Stearic acid and Asparagine. Fromethes
observations, the present study was sought to tige¢s the advantages of the formulation and itssjixe
hepatoprotective role against aflatoxin-B1 indubegatic carcinoma.

Materials and Methods:
Chemicals:

Aflatoxin-B1 was purchased from Sigma-Aldrich cheats Co., USA. All other chemicals used were
of analytical grade.

Preparation of the plant extract:

Poly herbal formulation containSemecarpus anarcadium (seed),Curculigo orchioides (rhizome),
Asparagus racemosus (root), Plumbago zeylanica (root) andTinospora cordifolia (whole plant).The plants
were authentified in Botanical survey of India, @batore and ABS botanical garden, Salem

These plants are equally weighed, shade dried¢aardely powdered. 100 g of dried powder was cold
macerated with 50 % hydro ethanol with occasiotiairgy for 3 days. After 3 days, the suspensiors fsered
through a fine muslin cloth and the filtrate wasagorated to dryness at low temperature {<@p under
reduced pressure in a rotary vaccum evaporatoryighe of plant extract was found to be 9.64%. Bheple
was stored in an air-tight desiccator and useduither analyses.

Experimental protocol:

Male Wistar rats (100+120 g) were divided into 6ugys (n= 6). During the study, the animals received
normal laboratory diet and water ad libtium. Thes naere acclimatized to laboratory conditions fOrdays
before commencement of the experiment. The cleararicthe ethical committee for experimentation on
animals was obtained from PSG institute of Medisalence and Research before the start of the expeti
(Proposal No: 202/2013/IAEC).

Grouping of animals
Group I: Normal control received 0.5ml of DMSO/ rat/ 7 days

Group Il: Hepatoma control received a total of 7 doses oBAK250 ug/kg) for 7 days. The AFB1 was
dissolved in DMSO and administeregd

Group Ill: Test received a total of 7 doses of AFB1 (280kg/i.p) for 7 days and 250 mg/kmob of hydro-
ethanolic extract of CMC formulation from™day to 14" day

Group IV: Test received a total of 7 doses of AFB1 ( 280kg/i.p) for 7 days and 500 mg/kgb of hydro-
ethanolic extract of CMC formulation from™day to 14" day

Group V: Received Methotrexate 0.5 mg/kg/dogefor 7 days after AFB1 pre treatment.
Biochemical parameters:

The amount of DNA, RNA® and Proteiff in different groups were estimated. The activitiés
enzymic antioxidants like Superoxide dismutase ($®PCatalase (CATY, Glutathione peroxidase (GPx)
(2 Glutathione reductase (GR) and Glutathione S transferase(G$Tyvere carried out. The non-enzymic
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antioxidants like Vitamin-€”, Vitamin-E'® and Glutathionf&”! were estimated. LPO was analyzed by the
method of Nichans and Samuelson,(1888)

Statistical analysis:

The results were articulated as mean + standarctd®n. Statistical analysis was carried betwden t
experimental groups using one way analysis of maga(ANOVA) employing Statistical Package for Sbcia
Science (SPSS Version 1.6).Post hoc testing wa®rperd for inter-group comparison using Duncan ’s
multiple range test. The level of significance watas P<0.05)

Results:

Table: 1 depicts the variations in the DNA, RNA ardtein content between the groups of animals.
An increased level of Nucleic acids with a decrdakvel of protein was observed in the hepatocailul
carcinoma induced group. In group-lll and groupthé levels of DNA and RNA were significantly (p<8)0
decreased to near normal and also the protein mpimereased with the polyherbal extract treatn{@60 mg
and 500mg).But with the methotrexate treatmentdbels were similar to hepatocellular control.

The activities of enzymic antioxidants were showiTable-2.The activities of SOD, CAT, GPx, GST
and GR were found to be dropped in the group-liraté. But in the polyherbal extract treated gro(ips&
IV) the activities were retrieved nearer to confgodup. The levels of these antioxidants in methatte group
were significantly decreased when compared to nlognoaip.

Table-3 comprises the non-enzymatic antioxidantgga(ivin-E, Vitamin-C and GSH) and Lipid
peroxidation levels. Similar to enzymatic antioxitia the levels of non-enzymatic antioxidants werend to
be depleted in the AFB1 group which was revisethéngroups Ill and IV. Lipid peroxidation level wasund
to be greater in the methotrexate treated groupvield by AFB1 treated group. The LPO level retumsear
normal after the treatment with polyherbal extract.

Table 1: Effect of CMC formulation on Nucleic acidsand total protein content

Groups DNA(mg/q) RNA(mMg/q) Total protein(mg/g)
GROURP | 7.27 +0.95 10.04 + 0.94 500.00 + 1.67
GROUP I 9.19 +0.39 14.20+1.52 250.00 + 1.87
GROURP Il 7.02 £ 0.47 13.87 £+ 0.51 312.00 + 1.4%
GROUP IV |[7.05+0.14 12.41 + 2.08? 364.33 +1.2%
GROUP V 8.90 + 0.4& 14.57 + 1.22 270.67 + 0.82
Values are mean + SD (n=6)
a— Group I vs Group II, I, IV, V; b— GroupVs Group I, IV, V. a, b are significant at 5%<@05)

Table 2: Effect of CMC formulation on enzymic antbxidants activities.

Groups SOD(U/mg | CAT(u moles of | GPX(u moles of | GR(n moles of | GST(n moles of
protein) H202 utilized | GSH utilized per | NADPH oxidized | CDNB utilized
per min/mg min/mg protein) per min/mg per min/mg
protein) protein) protein)
GROUP | 2.30 £ 0.98 1.28 +0.85 5.19 +1.28 0.17.89 0.79+£1.62
GROUP I 1.41 £ 0.54 0.14 +1.26 2.86 +1.85 0.07 +1.683 0.36 +1.95
GROUP Il [1.80+1.52° | 1.28+1.2% 3.85+1.1% 0.15+1.04 0.51+1.5%
GROUP IV [1.76+1.258° [ 1.30+0.9% 3.93+1.08 0.18 +1.48 0.52+1.63
GROUP V 1.46 + 1.4% 1.16 + 1.4 2.90 +1.27 0.09 + 1.08 0.40 + 1.42

Values are mean *= SD (n=6)

a— Group | vs Group II, Ill, IV, V; b— GroupVs Group Ill, IV, V. a, b are significant at 5%<(05)
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Table 3: Effect of CMC formulation on non-enzymic antioxidants and LPO

Groups Vit-C(mg/g) Vit-E(mg/qg) GSH (mg/qg) LPO( moles of
MDA/g tissue)

GROUP | 1.54 +1.07 1.45+1.12 1.46 + 0.52 25.68.45
GROUP II 0.83 +1.26¢ 0.69 +1.52 0.64 + 0.67 42.74 +0.70
GROUP llI 1.09 + 1.58 1.00 +1.02° 1.25 +0.5% 28.98 + 0.6%
GROUP IV 1.15 +1.65 1.13+1.32 1.37£0.8% 31.14 £ 0.98
GROUP V 0.66 + 1.56 0.71+1.08 0.70 £0.91 44.38 + 0.92

Values are mean = SD (n=6)

a— Group I vs Group II, llI, IV, V; b— GroupVs Group lll, IV, V.a, b are significant at 5% (€5)

Discussion:

Oxidative stress injury mainly targets the lipidBNA and protein for their conjugative mechanism
leading to cell damage. In tumorogenesis, the DNAtent directly resembles the size of the tumoriarglan
independent pointer of prognosis. The determinatbrDNA content was more important with regard to
biological and functional aspects in proliferatingnor cells™®.A significant increase in the DNA content of
AFB1 group might be due to the expression of enaypresent in the DNA of the tumor cells essenballfie
synthesis of AFB1-DNA adduct formation and the esgion of many enzymes related to differentiatddd ce
functiod®”. Moderate elevation in RNA was observed with resgato DNA content which may involve in the
transcription process. The present study was iordance with the findings of Sharreaal.,(2011¥".The
polyherbal extract treated animals showed a saamifly decreased levels of DNA and RNA which m®v
that the CMC formulation is a potent inhibitor @hcer cell proliferation.

The decrease in the protein content of AFB1 comivay be due to the interlude in transcription pssce
of hepatic protein metabolism in tumor cells. Thason behind is that AFB1-DNA adduct interrupt phatein
synthesid*. Moreover, it was observed that the combined efféprotein degradation with the formation of
AFB1-DNA adduct resulted in a decreased amountnoha acid uptake by the experimental animals. Sdver
studies have shown that AFB1 causes the depressijomtein synthesis in the tested tis$ti€é’. There is a
marked rise in protein level observed in the plaeated and the MTX group indicating rejuvenatidn o
hepatocytes stimulating the protein synthesis imbrane attached ribosomes.

A significant reduction in the activities of enzyicaantioxidants and non- enzymatic antioxidants
could be due to an increase in lipid peroxidatioaflatoxin-B1 control rats. Cells are equippedwghzymatic
antioxidant mechanisms that play an important ioldae elimination of free radicals. These incldicee radical
scavengers and the chain reaction terminator ereguneh as SOD, CAT and GPx systém Their function is
to maintain a balance between reactive oxygen epexid antioxidant defense mechanism. SOD prdieets
cells from damage by breaking the free radical saypde anion into hydrogen peroxide and oxygen Imclv
Catalaicégl and GPx plays a potential role in the meosition of hydrogen peroxide into water and retpe
alcoho

A reduction in the hepatic SOD level in the ratsated with AFB1 might be due to two possible
mechanisms, one is by higher production of supdexadical in mitochondria present in the cancermmatic
cells or another by loss of mitochondrial-superexitismutase complex in the damaged hepatic @éliEhe
reduction in the catalase activity in the AFB1 teglgroup might due to the free radical intermediatffects
the production of enzymic antioxidants.

Catalase was more concentrated in peroxisomes addr thigh free radical input increases the
autocatalytic process of ROS. Protection of mamamadells from oxidative damage by GPx is by theicddn
of hydrogen peroxide with the expense of the redu8H®. When there is reduction in the availability of
substrate GSH it directly affects the rate of GRxoduction in the AFB1 control animals. Moreovénwas
noted that the activities of SOD, CAT and GPx iases nearly to normal after treatment with the tdation
proves the presence of natural antioxidants ifdhaulation.

Glutathione transferase plays an important rolghm protective mechanism against cell injury. It
catalyzes the conjugation of reactive electrophdigent to glutathione (GSH).GR is the key enzyme in
maintaining the glutathione in reduced form ratii@n oxidized form. Liver GR was reduced in AFBdated
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group confirmed the higher production of GSSG duthe higher rate of detoxification of GPx. Thergased
activities of GST and GR in the formulatitneated rats might be due to the protective efféthe formulation
against any singlet oxidation mediated injury, irithg tissue damage, owing to intracellular andaedilular
response with hydrogen peroxide.

GSH detoxify the toxic chemicals and xenobiotic pormds like AFB1* AFB1 conjugates readily
with GSH resulting in marked alterations in Cahomeostasis. The excessive accumulation of Caloiuns
cause the dysfunction of mitochondria and denaamaif proteins in AFB1 induced rdf¥ ®Y. The presence
of flavonoids and phenolic compounds in the CM@rfalation have been reported by Revathal.,(2013§2
.The secondary metabolites have the capacity t@@se GSH levels, modifying its redox rate andivelst
participating in the elimination of AFB1 metabofite

Vitamin-E is the lipid soluble peroxyl radical semger of lipid peroxidation by terminating the chai
reaction. In the present study, AFB1 control andXdMiieated animals were found to have increased atrmfu
lipid peroxides when compared to plant treated grdue to the limited amount of Vitamin-E in thestathe
decreased amount of vitamins might be due to tleessxutilization of the antioxidants for quenchiriy
enormous amount of free radicals produced by RO&isp. Vitamin-C is a water soluble biological
antioxidant, and in the present study it was fotmble significantly reduced in AFB1control when gquared to
the formulation treated group because of its @ilon to scavenge of free radicals produced byctmeerous
cells or its synthesis may be affected by AFB1 imefite **.For free radical scavenging process, ascorbate is
required which is obtained by the conversion ofwiin-G— dehydroascorbate> ascorbaté®™. For this
conversion reduced glutathione is required whicls fi@und to be reduced in AFB1 induced group which
further significantly lowered the level of ascorkicid.

LPO is an autocatalytic free radical process forimgthe oxidative damage in the cells. The oxidativ
damage of plasma membrane and initiation of caganesis starts with the oxidation of lipid peroside the
cell membrane. Reactive Oxygen species formed ifignant tissues results in lipid peroxidation and
subsequently it enhances the level of malondialdejviIDA) which is the major end product and inddéx o
lipid peroxidation®®. These levels arises to the formation of the nwiieh AFB1-8-9-epoxide which
covalently bind to DNA to form AFB1-DNA adduct cimious to several mechanism to form tumorogenesis
7. This was evident in the present study where tiseam increase of MDA level in the AFB1 inducetsrand
MTX group identifies the toxicity of the syntheticugs. There was a significant decrease in thd tE&IDA
in the poly herbal extract treated group. This rhaydue to the free radical scavenging action ebfi@ids in
the plant extract. Flavonoids possess free radjgahching activity and protect against lipid pedakion by
enhancing host detoxification syst&fh

From the present study, it was observed that MTiXsea oxidative tissue damage by increasing lipid
peroxidation in the liver tissue and decreasing ldwels of enzymic and non-enzymic antioxidantseSeh
results were consistent with other studi@$*?. The increased MDA level observed in the presamtystan be
attributed to the lipid peroxidation which can Imeliced by MTX itself or an increase in the ROS lldwe
MTX induction.

Even at the minimal dose MTX have the ability tos® hepatoxicity. The mechanism by which MTX
causes hepatotoxicity due to its binding to theyame dihydrofolic reductase, thus preventing coneersf
folic acid to its active form, folinic acid. This iturn blocks the synthesis of nucleic acids, aeraino acids
and indirectly proteins which lead to damage oforjles and plasma membranes of hepatic parenclogitel
interfering with their functiofi”.

Conclusion:

From the above results, it can be concluded thatbibchemical changes studied in AFB1 induced
hepatoxicity is mainly due to the formation of aiide stress. The herbal formulation (CMC) has finde
beneficial role against AFB1 induced hepatic camia.
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