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Abstract

Spices and flavouring agents are now receiving incresaing attention as many of them have been shown to have
anticarcinogenic properties. Cloves, sundried unopened flower buds from the pla®yzygium aromaticuni, are
commonly used as a spice and food flavour. The present study was designed to investigate the chemopreventive
action of aqueous infusion of cloves on 9,10-dimethyl benz(a)anthracene (DMBA) and croton oil induced skin
carcinogenesis in Swiss mice. The results indicate protection against skin papilloma formation in a dose dependent
manner. It has been shown that oral administration of aqueous infusions of clove at a dose of llDéhouse/day not
only delays the formation of papilloma but also reduces the incidence of papilloma as well as the cumulative number
of papillomas per papilloma bearing mouse. Our observations suggest a promising role for cloves in restriction of
the carcinogenesis process.
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Introduction Since a number of bacteria and viruses have been
implicated in the etiology of cancer and antioxidants have a

Human epidemiological and animal studies haveole on cancer prevention it seemed worthwhile to scrutinize
indicated that cancer risk may be modified by changes ithe action of clove, which is known to have antimicrobial
dietary habits or dietary supplements. Experimental studieand antioxidative properties against cancer. To date the
indicate that phytochemicals with antioxidative and antianticarcinogenic possibility of clove has not been explored.
inflammatory properties can inhibit tumour initiation, Therefore the present study was an endeavour to examine
promotion and progression. Food flavouring spices arthe anticarcinogenic action, if any, of clove using two-stage
known to possess active compounds with medicinatkin carcinogenesis model in mice, and reports our
properties. Current focus is on evaluating theimpreliminary observation.
anticarcinogenic potential.

Clove, Syzygium aromaticurh.) is used as a spice to Materials and Methods
add flavor to exotic food preparations. The major chemical
constituents of clove include sesquiterpenes, volatile ofChemicals:9,10-dimethyl benz(a)anthracene (DMBA) and
(eugenol), caryophyllene, tannins and gum (Internationalroton oil were purchased from Sigma Chemicals Co, USA.
Cyber Business Service, 2000; Zheng et al., 1992). Essentiatetone was purchased from E. Merck India.
oils present in the dried flower buds of clove are eugenol,
caryophyllene, alpha-humulene, alpha-terpinyl acetatdpduction of Skin Carcinogenesis with DMBA-Croton
eugenyl, methyl eugenol, actyl eugenol, naphthalenil: Female Swiss albino mice in the age group of 5-6 weeks,
chavicol, heptanone, sesquiterpenes, methyl salicylasgeighing 20-22 gm were housed in plastic cages with
pinene, vanillian (Srivastava and Malhotra, 1991; Zheng ettainless steel wire lid (6 mice per cage). The housing facility
al., 1992; Duke and du Cellier, 1993; International Cybewas maintained at 30°C.
Business Service, 2000). Among different essential oil To induce carcinogenesis the mice received three topical
eugenol is the principle component, present in amount @fpplications of 100 nmol DMBA in 1Q0 acetone at an
81.1%. Beside this trans-cryophyllene and isoeugenol igsterval of 2 days on the shaved skin (initiator) followed by
present in amount of 7% and 10.1% respectively (Zheng @00ul of 1 gm% croton oil in acetone (promoter) after a
al., 1992). week at the same site twice weekly for 8 weeks. The normal
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control group was kept without any carcinogen applicationGradually wart (papilloma) or small tumour like outgrowths
appeared on the skin of DMBA-croton oil treated mice after
Preparation of Test Material: 12 weeks. Skin of normal animals remained healthy through
Cloves was purchased from a Govt. shop, Kolkata. Iout the experimental period.
was then powdered, soaked overnight in double distilled
water (2gm/100ml) for preparation of an infusion. TheOnset of Papillomas:
infusion was administered at three different dosesu200 Treatment with aqueous infusion of clove delayed the

mouse/day, 1Q@/mouse/day, 501 /mouse/day. onset of papillomas in treated groups (Grl, Grll, Grlll, GrlV)
Experimental period: 12 weeks as compared to DMBA-croton oil treated carcinogen control

group. Treatment was most effective in Gr. IV receiving
Treatment Groups: clove infusion orally.

Normal Control Group (NC)This group comprised of The onset of papilloma was noted &teek in DMBA-
healthy normal mice receiving only distilled water everycroton oil treated mice. At the lowest dose ofb06f clove
day during treatment of other groups. infusion onset of papilloma of all the groups (Gr I, II, llI,

Carcinogen Control Group (CC)he animals received V) was same as in CC (Figl). But at the dose of}ll@be
topical applications of DMBA and croton oil and only onset of papilloma was delayed in Gr lll and Gr IV by two
distilled water as in case of the NC group. weeks (Fig2). 20Qul clove infusion also delayed onset of

Group-I: The animals of this group were administeredpapilloma in Gr Il and Gr IV but not to the extent seen with
clove infusion topically at a dose of 200100ul or 5Qul /  100pl (Fig3).
mouse/day for 1 week from the day of application of DMB

and then the treatment was withdrawn. Incidence of papilloma bearing mice after 12th week
Group-1l: The animals of this group were administered (S0 clove infusion)
clove infusion topically at a dose of 200100ul and 5Qul 120

/mouse/day started on the same day as the first applicati
of DMBA. Treatment with clove infusion continued upto
8" week along with croton oil application.

Group-Illl: The animals of this group were administered
clove infusion topically starting from the day of first
application of DMBA and continued upto 1%veek, at a
dose of 200I, 10Qul or 5Qul /mouse/day.

Group-IV: The animals of this group were administered 0 m
clove infusion orally starting from the day of first application weeks
of DMBA and continued upto 12veek, at a dose of 200
10Qul and 5@l /mouse/day. | —#—NC —B—CC —A—1 %Il —%—1Il —8—IV |

Number of animals for NC and CC group was 30. Ir
case of Gr I- IV, number of animals for each dose of testigure 1. Effect of Aqueous Infusion of Clove at a Dose
material was also 30. of 50ul/mouse/day on Incidence of Skin Papilloma at

Different Week in Different Groups
Incidence and Cumulative Number of Papilloma in Different
Groups_: . . Incidence of papilloma bearing mice after 12th week

Papilloma count in mice Gr NC, Gr CC, Gr |, Gr Il, and (1004 clove infusion)

Gr lll, Gr IV were recorded fromweek of DMBA
application at weekly interval upto ‘1%eek.
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Data from different experimental groups were analysed
and expressed as mearSD. In skin papillogenesis the
significant level of difference between control and treated
values were also statistically analysed using Student’s t-test
A value of p < 0.05 was considered to be significant.
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Results

All DMBA-croton oil treated mice had a visible rough Figure 2. Effect of Aqueous Infusion of Clove at a Dose
granular surface on the shaved skin with varying degrees of 10Qu/mouse/day on Incidence of Skin Papillomas at
erythema and sometimes with white plaque like lesionDifferent Week in Different Groups.
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No. of papilloma per papilloma bearing mice

Incidence of Papillomas:
(50 W clove infusion)

Number of papilloma bearing mice was recorded from
5" weeks onwards since papillomas were observed from thi is |
week in CC Gr. 5]

At the end of the experimental period (i.e. aftawv&gks),
in DMBA-croton oil treated mice (Gr.CC) incidence of
papilloma was 97.33% whereas in DMBA-croton oil + clove
infusion treated groups (Grl, Grll, Grlll, Gr IV), different
results were obtained at three different doses. Treatmer
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groups revealed lowered incidence of papilloma in L S G ST
comparison to carcinogen control group. At the dose of 5( week

‘—Q—NC —B—CC —A—] 1 =11 —e—1V ‘

ul, incidence of papilloma bearing mice in Gr.l, Gr.ll, Gr
I, Gr.IV were 80%, 60%, 70%, 50% (Fig1) while at 340
dose percentage of incidence of papilloma bearing mice

treated groups (1, Il lll, IV) were 70, 50, 40, 30 respectivel Bearing Mouse at Different Week in Different Groups.

(FlgdZ) at thef endllcl)f expetr;nﬂ\(/antkln case of ddos((je Ofl’g:gg Data represented as Meg&8D. Comparisons are made between
Incidences of papiiioma a eek were recorded as % Gr.CC and Gr.I; Gr.CC and Gr.ll; Gr.CC and Gr.lll; Gr.CC and

60%, 60%, and 40% in Grl, Grll, Grlll, and Gr IV 5.\ p<0.05.
respectively (Fig 3). Oral administration was formed to b
more effective than topical application in reducing incidence

iFigure 4. Role of Clove Infusion at a Dose of pl/mouse/
n . . .
)play on Cumulative Number of Papilloma per Papilloma

No. of papilloma per papilloma bearing mice
(1001l clove infusion)

of papilloma. No tumour formation was seen in the norma 4
control animals. 3.5
3
. . . a o
Cumulative Number of Papillomas per Papilloma a zj
Bearing Mouse: B s
The mean number of papilloma/mouse (papilloma] %
burden) was also significantly reduced by treatment witj # os
X S ; ) 0
clove infusion in comparison to the carcinogen control groug ARG (A ST

weeks

(p< 0.05). Most effective result was noted in Gr. IV receiving
100 ul of clove infusion orally. Papilloma burden in
carcinogen control group was 3@31 at 12 week. This
was reduced to 2.#9.31, 2.330.28, 2.280.23, 20.29 in
Gr |, Gr ll, Gr lll, Gr IV respectively after 12 weeks of
treatment with 50l of clove infusion (Fig 4). At a dose of

‘—Q—NC —B—CC —A—1 —%—1 —¥—IIl —8—IV ‘

Figure 5. Role of Clove Infusion at a Dose of 1pdmouse/
day on Cumulative Number of Papilloma per Papilloma

10Qul, papilloma burden was further reduced te0210,
1.8+0.48, 1.50.48, and 1.50.44 in Grl, Gr Il, Gr Ill, Gr
IV respectively (Fig 5). The same was found to be-@.30,
2+0.29, 2.80.32, 1.750.35 in Grl, Gr 1, Gr lll, Gr IV
respectively when the dose used was.2(Big 6).

Incidence of papilloma bearing mice after 12th week
(200l clove infusion)
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Figure 3. Effect of Aqueous Infusion of Clove at a Dose
of 20Qul/mouse/day on Incidence of Skin Papillomas at

Different Week in Different Groups
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Bearing Mouse at Different Week in Different Groups.
Data represented as Meg&8D. Comparisons are made between
Gr.CC and Gr.l; Gr.CC and Gr.ll; Gr.CC and Gr.lll; Gr.CC and
Gr.IV. P<0.05.

No. of papilloma per papilloma bearing mice
(200 clove infusion)
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Figure 6. Role of Clove Infusion at a Dose of 2p@mouse/
day on Cumulative Number of Papilloma per Papilloma
Bearing Mouse at Different Week in Different Groups.
Data represented as Mea8D. Comparisons are made between
Gr.CC and Gr.l; Gr.CC and Gr.ll; Gr.CC and Gr.lll; Gr.CC and
Gr.lV. P<0.05.
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Discussion & 200 pl).
No adverse effect or toxic effect of this most effective

Humans are exposed to large numbers of carcinogenitose (100ul/mouse/day, orally administered) of clove
chemicals and other carcinogenic stimuli in their daily lifeinfusion was noted to ascertained on normal mice for one
Small amount of many naturally occurring mutagens anthonth. This was based on comparison of body weight, skin
carcinogens are also ingested through our normal didexture, food intake and general behavior observed between
Besides such carcinogens and mutagens our diet also provithireated and clove treated mice, no adverse response was
a large number of naturally occurring anti-mutagens antiroted in this selected dose.
carcinogens (Ames, 1983; Beecher, 1995). Epidemiology This study is important in that it is the first of its kind to
and animal model studies do indicate that cancer risk mayovide experimental support to suggest that clove may be
be influenced by dietary factors (Kraemer et al., 1988; Dollgonsidered as a potential cancer chemopreventive agent.
1992; Wattenberg, 1992). It is now believed a wide varietjrurther studies are in process to understand the mechanism
of naturally occurring substances from plant food offelof anticarcinogenic action of aqueous clove extract and to
protection from carcinogenic exposure (Das, 2004a). Thetdentify the active compounds.
has been a growing realization that spices possess
anticarcinogenic properties which is supported byAcknowledgement
experimental evidences (Unnikrishnan and Kuttan, 1990;

Das, 2004b; Das et al., 2004; Sengupta et al., 2005) Grateful acknowledgement is made to Chittaranjan
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treat respiratory and digestive ailments. Clove is the sundriggancer Chemoprevention for their help and encouragement
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