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Abstract

Xenobiotic metabolizing enzymes, which activate procarcinogen in to ultimate carcinogen are known to play a major
role in the carcinogenic effect of Poly Aromatic Hydrocarbons .Influence on Hepatic Xenobiotic enzymes and
Chemopreventive effect of ethanolic extract of Indigofera aspalathoides(ElIA) was tested on DMBA induced hamster
buccal pouch carcinoma model. It has been observed that hamster treated with EIA showed a significantly low level
of hepatic phase | enzyme and high level of Phase Il enzymes, which might be the reason for its chemopreventive

SPUB[IIYIIN 9YL ‘I93IA3S[H JO 19NPOIJ [RIDIJJO UI PII3A0)D
Iddedg yoaeosay yisSuo TINA

effect

Key words : Indigofera aspalathoides, Xenobiotic metabolizing enzymes ,DMBA

INTRODUCTION

The use of Medicinal plants as anticancer agents has
a long history that began with folk medicine and
several drugs currently used in chemotherapy are
isolated from plant species or it is derived from plant
products(1,2,3). Recently considerable attention has
been focused on identifying naturally occurring chemo
preventive agents capable of inhibiting, retarding or
reversing multistage carcinogenesis(4,5). The liver of
tumor bearing animal has evolved as a reliable model
for studying malignant transformation and
interventions by chemopreventive agents(6).These
compounds are known to intercept quantitative
changes in hepatic enzymes and metabolites induced
by the presence of an extrahepatic tumor(7). A balance
between Phase | and Phase I Xenobiotic metabolizing
enzyme is essential to reduce the risk of cancer due to
carcinogens(8,9). Earlier studies have revealed that
Indigofera aspalathoides (1A) extract from stem had
anti tumour, antiviral and hepato protective effect

(10,11,12).So we have designed the present study to

explore the influence of ethanolic extract of |A leaves
on hepatic xenobiotic enzymes in hamsters with
DMBA induced buccal pouch carcinoma.
MATERIALSAND METHODS

Chemicals and reagents:7,12-Dimethyl
benz[alanthracene (DMBA) was purchased from
Sigma Chemical Company, St. Louis MD. All the
other chemicals used were of analytical grade.

Plant Material: Indigofera aspalathoides was
collected form Tirunelveli District, Tamil Nadu, in the
month of August and September. Leaves were shade
dried and powdered. The powder was treated with
petroleum ether for dewaxing and remova of
chlorophyll. Later it was packed in a soxhlet
apparatus and subjected to hot continuous percolation
for 8 hrs
concentrated and dried in a desiccator.
:7.0%wiw )

using 95% Ethanol. The extract was
(Yield

Int.J.Drug Dev. & Res., July-September 2010, 2(3): 476-481
Covered in Scopus & Embase, Elsevier


http://www.ijddr.in

SPUR[IIYIIN 9YJL ‘I3IAIS[H JO 19NPOIJ [BIDIJJO UI PII3A0)D
Iddedg yoaeosay yisSuo TINA

PHILIPS ABRAHAM et al: HEPATIC XENOBIOTIC ENZYMES ACTIVITY

Animalsand treatment

All the experiments were carried out with
male Syrian Golden hamsters (Mesocricetus auratus)
aged 10 -12 weeks weighing between 80 — 100g. They
were maintained under standard conditions of
temperature and humidity with 12 hrslight- dark cycle
and provided standard pellet diet and water ad
libitum. They were maintained in accordance with the
guidelines of the National Ingtitute of Nutrition,
ICMR, Hyderabad, India and experimental design was
approved by the Anima Ethicd Committee,
Annamalai (Approval no.474-
160/1999/CPCSEA) Treatment Schedule:

The animals were randomized into

University.

experimental and control group and divided into four
group of six animal each. Hamsters in Group | served
as untreated control.Right buccal pouch of hamster of
Group Il and Il were painted three times per week
with 0.5% solution of DMBA in liquid paraffin with a
number 4 brush. Each application

leaves 0.4mg., In addition to DMBA treatment ,
animals in Group Il recelved an intra gastric
administration of 250 mg/kg body weight of ethanol
extract from leaves of |A on the days aternate to
DMBA application. Group 4 animals were treated with
ethanolic |eaf extract alone. The  experiment
was terminated at 14 weeks and al animas were
sacrificed by cervical dislocation after an overnight
fast. Before each anima was killed, the right pouch
was grossly inspected to evaluate premalignant lesion
or tumor devel opment.

Buccal pouch and liver tissues were subdivided and
processed for various parameters Tissue for
histopathological examination were immediately fixed
in 10% neutral buffered formalin , processed by means
of routine histological technique and stained with
hematoxylin and eosin. Tissue samples for
biochemical analysis were weighed and homogenized
according to method described by Ames et al(13). All

the steps for the preparation of S9 fraction were
carried out at 4 °C.
Assay of hepatic Xenobiotic metabolizing enzyme
Cytochrome b5 and cytochrome p450
contents were determined by the method of Omura and
Sato(14).Cytochrome b5 reductase was assayed by
Strittmater and  Verlick(15). UDP  Glucuronyl
transferase (UGT) and cytosolic Glutothione — S —
transferase (GST) activities were determined by using
p-nitrophenol(16) and 1-chloro-2,4 dinitrobenzene as
substrate(17). DT-Diaphorase (Quinone Reductase)
was assayed by the method of Ernster(18).Protein
concentration was determined by the method of Lowry
et a(19)

Determination of hepatic lipid peroxidation and

antioxidant level

Extent of lipid peroxidation was determined
by measuring the level of Thiobarbuturic acid reactive
substance (TBARS) in the liver homogenates(20).
Antioxidant status was analysed by measuring the
level of Reduced Glutathione( GSH) by the method of
Anderson et al(21).

Statistical analysis

Data are expressed as mean + standard
deviation. Statistical analysis on the datas for
biochemical assays were done with anaysis of
variance, and group means were compared by the least
significant difference test. Results were considered
statistically significant at P < 0.0

RESULTS
Table 1 summarizes the mean body weight tumor
incidence and mean tumor burden in control and

experimental animals. Topical application  of
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DMBA for 14 week significantly decreased the

mean body weight in Group Il. No significant

weight decrease was observed in other groups

Table 1: Body weight, Tumor incidence, mean tumor burden

niia weight | Final waght

Control 95+4.5 128+ 4.1
2 DMBA 102+ 6.1 89+4.7 6/6 339.12
3 DMBA + EIA 105+ 5.6 128+ 5.9 0/6 -
4 EIA 99+6.7 129+ 3.5 0/6 -

* Vaues are mean _ standard deviation (n _ 6/group).
+ Mean tumor burden was calculated by multiplying the mean tumor volume (4/3_r3) by the mean number
of tumors (r _ half tumor diameter in millimeters).

The incidence of HBP tumor in Group Il was
100%. All tumors were exophytic, with mean
tumor burden of 339.12 mm?®, histologically
identified as well differentiated squamous cell

carcinoma. No tumors were observed in other
group. Histopathological examination of pouch
of Group I11 revealed varying degree of dysplasia
and hyperplasia, without infiltration.

Table2: Level of hepatic phasel xenobiotic enzymes

Control 1 22+ 0.083 1 6+ 0.049 0 128 + 0.008
2 DMBA 10.36+0.52« 3.6+1.8 | 0.312+0.00164
3 DMBA +EIA 312+ 1.54* 21+0.083* 0.234+0.033*
4 EIA 0.94+0.26 1.9+0.035 0.128 + 0.022

Cytp450=Cytochrome P450 expressed as nmoles of per mg protein ( molar extinction coefficient 91/mM/cm of
absorbance at 450-490 nm.) Cyt b 5- Cytochrome bs nmoles of cytochrome bs/mg protein. ( molar extinction coefficient of

185 mM/cm between 420-490 nm ) . Cyt bsR= Cytochrome b5 reductase enzyme activity was expressed as pmoles of
NADH utilized /minute /mg protein. Values are expressed as mean+ SD for six animals in each group.# Significantly

different from group 1 (p <0.05). * Significantly different from group 2 (p <0.05)

Table 3: Level of hepatic Phase 11 xenobiotic enzymes

1 Control 0.2060 £ 0.00548 | 0.0640+0.0114 0.112+0.015
2 DMBA 0.1360 + 0.0089+ 0.0120+ 0.004+ 0. 11+0.011
3 DMBA +EIA  0.1540=+0.010* 0.0420+0.012* 0.25=+0.020*
4 EIA 0.220+0.012 0.0660 + 0.008  0.16+0.013
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GST =Glutathione S-transferase ,expressed as umoles of CDNB ( 1-Chloro 2,4 dinitrobenzene); -GSH conjugate
formed/min/mg protein),DT-diaphorase as pmoles of 2,6-dichlorophenolindophenol reduced/min/mg protein), UGT=
UDP Glucuronyl transferase as umoles of p nitro phenol disappeared after 20 minutes of incubation at 37° ¢/ mg protein

)- Values are expressed as mean+ SD for six animals in each group.# Significantly different from group 1 (p < 0.05)

Significantly different from group 2 (p < 0.05).

Table 2 illustrates the effect of administration of
EIA on the activity of phase | enzyme. Activity
of Cyt p450, Cyt bs and Cyt bsR are significantly
elevated in the liver of DMBA painted animals
(Group I1). Co-administration of EIA
significantly decrease the level of these enzymes
in Group Il animals.

Table 3 explains the effect of administration
of EIA on liver Phase Il enzymes. Activities of
Phase Il enzymes were significantly decreased in
DMBA treated animals compared with control

*

animals. Administration of EIA increase the
Phase || enzyme activity in Group I11-.

Table 4 explains the effect of administration
of EIA on extend of lipid peroxidation and
antioxidant status in liver. TBARS level was
significantly increased and glutathione level was
decreased in DMBA treated animals compared
with control animals. Administration of EIA has
significantly improved the antioxidant level

and minimized the lipid peroxidation.

Table4: Level of hepatic lipid peroxidation and antioxidant level

roans || oo

1 Control 231+1.5 0.31+0.06
2 DMBA 32.4+23s 0.18+0.034
‘ 3 DMBA +EIA 286+ 1.5* 0.27+0.016*
\ 4 EIA 228+ 1.1 0.32+0.08

TBARS = thiobarbituric acid reactive substances. Expressed in nmoles/mg protein .GSH = Reduced glutathione; expressed in mg/g

tissue.

Values are expressed as meant+ SD for six animals in each group.# Significantly different from group 1 (p < 0.05). * Significantly

different from group 2 (p < 0.05).

DISCUSSION

In the present study, topical application of
DMBA in the hamster buccal pouch has induced well
differentiated sguamous cell carcinoma. DMBA an
indirect procarcinogen is bioactivated by the action of
phase | enzymes like cytochrome p450 and produce
DMBA- 34
dihydrodiol 1,2 epoxide. Although phase Il enzymes

ultimate electrophilic  carcinogen

detoxifies

DMBA metabolites, some of the diol

epoxide derivatives that escape the detoxification bind
to adenine residues of DNA causing mutation and
carcinogenesis(22). Polycyclic aromatic hydrocarbons
such as benzopyrene and DMBA before its
bioactivation, upregulate the transcription of Phase |

and Phase Il enzymes by binding to the xenobiotic
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response element (XRE) of the promoter region of the
gene(23).

The increase in hepatic Phase | enzyme in
DMBA administered animal (Group I1) reflects the up
regulation of Phase | enzyme by DMBA in liver.
Enhanced lipid peroxidation in liver of Group Il
animals reflects excessive generations of free radicals
during carcinogen metabolism. The liver plays a major
role in the interorgan homeostasis of GSH, the major
cellular non protein thiol(24). GSH in conjugation
with GST and other antioxidant enzymes play a crucial
role in maintaining the integrity of liver, when
challenged by toxic agents(6). Significantly lower
level of GSH that is observed in Group Il animals
when compared to Group | is due to its excessive
utilization.

According to Flora et al (25), along with
Phase | enzymes, concomitant elevation in hepatic
phase |l enzymes is expected. But in contrast liver of
tumor bearing animal showed a significant low level of
hepatic phase Il enzyme activity. Toxic free radicals
that are produced during activation of carcinogen could
have caused imbalance in redox status with adverse
effect on SH group of functional protein such as Phase

Il enzyme .

In our study, it has been observed that
simultaneous administration of Ethanolic extract of
Indigofera aspalathiodes (EIA) and DMBA
significantly inhibited elevation of hepatic Phase |
enzymes in Group |11 animals. This might be due to 1.
Inhibitory action of EIA on Phase | enzymes or
blocking actions on bioactivation process. As a result
of this , the formation of toxic free radicals was
significantly lowered which was reflected by low
level of lipid peroxidation and high level of GSH in

this group. 2. Phytochemicals present in extract with

antioxidant property also might have inhibited the lipid
peroxidation by detoxifying the toxic radicals produced
during carcinogen metabolism and have strengthened
antioxidant defense capacity of the body. 3. Many
chemopreventive polyphenolic compounds have been
shown to modulate expression of Phase |l enzymes
through Nuclear factor erythroid 2 related factor (Nrf,)
- Antioxidant response element(ARE) signaling
pathway(26).
Conclusion :

It is concluded that EIA could be an effective
chemopreventive agent against carcinogenesis based
on our observations of its influence on Xenaobiotic

enzymes in DMBA induced HBP carcinoma.
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