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ABSTRACT

Caralluma adscendens Roxb. is a thick, succulergnpeal herb growing natural in dry hills
areas. It belongs to family Asclepiadaceae andllgdanown as “Kalli Mulaiyan”. The species
of Caralluma found in India are edible and form paf the traditional medicine structure of the
country. The herb contains Saponin glycosides, Flavonoidsgadtigmane glycosides,
sitosterols and bitter principles. In addition C#itana species are usually used in treatment of
rheumatism, diabetes, leprosy, antipyretic andlaitnintic, for tumor, fungal diseases, snake,
scorpion bite and antinociceptive activity. Amegrfemella histidine reversion assay was used
in the current exploration to evaluate antimutageactivity of ethanolic extract of Caralluma
adscendens Roxb. in TA 1535, TA98 and TA100 stadiSslmonella typhimurium using direct
(Sodium azide, Ethidium bromide, Hydroxyl amine)ingc mutagens. Results of the study
showed significant antimutagenicity against all thetagens in TA 1535, TA98 and TA100 tester
strains. The antimutagenicity of the extract obedrvin the present study implies
chemopreventive pharmacological importance of Qamaé adscendens Roxb and encourages
its use as a functional food.

Key words: Antimutagenicity, Sodium azide, Hydroxyl amine, ltbm bromide Salmonella
typhimurium, Ames assay.

INTRODUCTION

Cancer and other chronic diseases share some comatiomgenic mechanisms, such as DNA
damage, oxidative stress, and chronic inflammatidhese diseases can be controlled by
forestalling the exposure to well-acknowledged ffiaktors and to render the organism more
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resistant to mutagens/carcinogens and/or to inpilmgression of the disease by administering
chemopreventive agents [1].

Chemotherapy and surgery are standard methodsefatntent of these diseases, although not
been fully effective. Most of the anti-tumor drugsrrently used in chemotherapy are toxic to

normal cells and cause toxicity for immune cellsefiefore, the identification of new anti-cancer

drug with low side effects on immune system hasobecan essential goal in many studies of
immunopharmacology [2].

Mutations are the cause of inborn errors of metaboleading to morbidity and mortality in
living organisms. Besides inherited metabolic diess, a spectrum of age related human
diseases, including cancer, are caused by mutatMntagenic agents may be synthetic or
natural toxic substances. Since cancer has bedwmmeumber one cause of death, much attention
has been focused on the chemoprevention of cawdérlittle success. However, less attention
has been given to the substances in medicinal kamdl herbal medicines that may serve to
protect against chemical mutagens or carcinogetivsga&s initiators in the carcinogenic process

[3].

The rich diversity of Indian medicinal plants havet yet systematically screened for

antimutagenic activity. Many plant species are kndw elicit antimutagenesis and thus have a
full range of prospective applications in humanltieare. Even for populations which use herbs
traditionally, encouraging the use of species wilemopreventive actions could be helpful as
part of life expectancy improvement strategiestsa@se significantly low, herbs have usually

little or no toxicity during long-term oral admimigtion and are relatively available at large

scale. It has been suggested that regularly comguamticarcinogens and antimutagens in the
diet may be the most effective way of preventingnao cancer and search for novel

antimutagens acting in chemoprevention is a promifield in phytotherapj4].

Natural antimutagens from edible and medicinal {glamne of particular importance because they
may be useful for human cancer prevention and havendesirable xenobiotic effects on living
organismsNatural antioxidants may reduce or inhibit the ngetac potential of mutagens and
carcinogens. The cellular mutability control by urat antimutagens can provide ways for
preventing mutations that conceivably result inceasiras well as diseases caused by genotoxic
agents [5, 6].

Antimutagenic properties elicited by plant spediase a full range of prospective applications
in human health. Herbal remedies and phytotherapgsi containing active principles are
currently developed to protect against electropf@ay free radical) attack on DNA and its
widespread outcomes such as ageing and canceroCtuerence rate of cancer is increasing
worldwide and the determination of chemopreventoare chemoprophylaxis compound is
important in the effort to reduce the risk of candeplant extract indicating antimutagenicity is
not necessarily an anticarcinogen; however, itnignaication of possible candidates for such
purposes [7].

The Ames test was used in this study as it is widskd in the determination of possible gene
mutations caused by extracts. A positive responsaniy single bacterial strain either with or
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without metabolic activation is sufficient to desaje a substance as an antimutagen. The
objective of this study was to evaluate the antagahic potential of plant extract by studying
the effects on three histidine requiring strainsSafmonella typhimuriumThe assay acts by
detecting back mutations in the His— operesHis+) when growingSalmonella typhimurium
bacteria in a His-poor medium [8].

Caralluma adscendens Roalgenus of the family Asclepiadaceae is an importgedicinal and
widely distributed succulent plant found in dry imegs of world. Ethnobotanically. It is being
used to cure diabetes and fat accumulation or gstable in different regions of India. The
species of this family have significant anti inflaratory and antitumor activity, anticancer,
cytoprotective and antiulcer activity, antinocidept antioxidant, hypolipidemic,
antihyperglycemic, antidiabetic, treating paralysend joint pains, antipyretic. The
phytochemical constituents of the herb are Pregnghgosides, Flavone glycoside
(Chemotaxonomic marker), Saponin glycoside and Mlegaine glycoside etc [9].

MATERIALS AND METHODS

Plant material and extraction procedure

The plant material was collected in Coimbatore,tBdndia, and dried at 50° C. Storage was
done in brown paper bags to ensure adequate aenakibe keeping the material in the dark.
Dried plant material was ground to a powder andyXd it was extracted with ethanol at room
temperature. The crude extracts were filtered (Wiaat No. 1 filter paper) and solvents were
evaporated at 60 ° C under reduced pressure. Tinecexvas dried completely to remove all
traces of solvent before testing.

Chemicals
Sodium azide Napl Ethdium omide , Hydroxyl amine, Dimethyl sulforidHistidine, biotin,
Amphicillin,

Bacterial strains

Salmonella typhimuriumstrains TA100, TA98 and TA1535 which are histidrequiring
mutants and the genotypes of the test strains whexked routinely for their histidine
requirement, deep rough (rfa) character, UV sarisit{uvr B mutation) and presence of the R
factor. They were stored at —80 °C. A fresh nutrignoth culture was grown to a density of 1-2
X 10° cells/ml for 12 hour at 37°C before each experimen

Confirming genotypes of theSalmonella strains

Histidine Requirement

The histidine character of the tester strains veaioned by indicating the histidine requirement
for growth on selective agar plates such as higithiotin plate and biotin control plate. Biotin
was also mandatory for all of the tester strainsabee of the UvrB deletion which extended
through the bio-gene. Cotton swab was dipped inlthéour broth culture and a single sweep
was made across the histidine/biotin plate. Themptates were incubated overnight atG3and
the growth was examined on the next day.
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rfa Mutation :

Strains having the deep rough (rfa) character wested for crystal violet sensitivity (Ames et
al., 1973). 0.1 ml of fresh overnight culture oé ttester strains (TA 98, TA 100 and TA 1535)
was added to a tube containing 2 ml of molten ay4&C. The top agar tubes were vortexed for
3 seconds at low speed and poured on nutrientpdgte without histidine and biotin. The plates
were tilted and rotated for the even distributidrthee top agar on the plates. The plates were
placed in a leveled surface and allowed severadifor agar to become firm. 10 of 1 mg/ml
solution of crystal violet was pipetted to the esrif sterile paper disc (1/4 inch) and discs were
transferred to each of the inoculated plates ustegle forceps. The discs were lightly pressed
with forceps to embed it slightly in the overlayhélplates were incubated at’@7and observed
for crystal violet sensitivity.

UVrB Mutation:

The UVrB mutation was confirmed by demonstrating EBAsitivity in strains that contain this
mutation (Ames et al., 1973). The R-factor straids98, TA 100 and non R-factor strains TA
1535 were streaked in parallel strips with stesikabs across the nutrient agar plate. A piece of
cardboard was placed over the uncovered plate a&ohlf of each of bacterial streak was
covered. The plates were irradiated with a 15 Wngedal lamp approximately at a distance of
35 cm and were irradiated for 8 seconds. The iatadi plated were incubated afG7or 12-24
hours.

R-Factor

The R-factor strains TA 98 and TA 100 were testadlie presence of the ampicillin resistance
factor. To test for ampicillin resistance, the atdts were streaked across of an ampicillin plate
using the procedure as described for confirming Histidine requirement. The non R-factor
strain, TA 1535 was tested on the same plate astaot for ampicillin activity.

Determination of antimutagenicity against direct ating mutagens

Plate incorporation method was done for antimutaifgrassay without microsomal activation.
Fresh bacterial cultures &. typhimuriumstrains TA 1535 and TA 98 (1-2x109cells/ml) were
mixed with2ml of molten agar containing 0.5 mm histidinefiicsolution, different concentration
of flower extract (0.1-1 mg/plate) and direct agtimutagens such as sodium azide y@/plate),
Ethidium bromide (2.pg/plate) or Hydroxyl amine (ig/plate). Further it was spread over minimal
glucose agar plates. Plates were incubated forot8shat 37°C and the revertant colonies were
counted.

RESULTS AND DISCUSSION

Genotype testing

Histidine requirement

Growth was observed only on Histidine/Biotin platestester strains TA 98, TA100 & TA1535
after 24 hours incubation at BC. Control plates did not show growth indicatihg @absolute
requirement of histidine/biotin for the strainsgi@w.

30
Scholars Research Library



Gowri Setal J. Nat. Prod. Plant Resour., 2011, 1 (4):27-34

rfa Mutation

The tester strains TA 98, TA 100 & TA 1535 showedear zone of inhibition appeared around
the crystal violet disc after incubation at®3Z for 24 hours. The clear zone indicated the
presence of rfa mutation, which permitted largeeuoles such as crystal violet to enter and Kkill
the bacteria. This confirmed rfa mutation.

TABLE | : Antimutagenicity of Caralluma adscendens Roxb extract against NaN, Ethidium bromide &
Hydroxyl amine on Salmonella typhimurium strain TA 1535.

GROTP average no. of colonies o/ inhihition
Sodium | Ethidium | Hydroxyl Sodinm | Ethidiom  [Hydroxyl
aride bromide amine azide bhromide amine
Control 205 230 290
100 pg 96 103 95 53 59 67
250 pg 55 73 73 i) 70 73
500 pg 40 46 47 30 81 84
lmg 12 7 12 94 96 96

TABLE Il : Antimutagenicity of Caralluma adscendens roxb extract against NaN Ethidium bromide &

Hydroxyl amine on Salmonella typhimurium strain TA 100.

GROUP average nho. of colonies 0% inhibition
azide bromide amine azide bromide amine
Control 260 212 270
100 pg 120 93 108 54 56 50
250 pg 58 61 31 78 71 70
500 pg 34 26 53 87 88 80
1mg 7 3 17 97 98 93
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UVrB Mutation

TA 98, TA 100 & TA 1535 showed growth only on unictéd side of the plates. The irradiated
side of the plates did not show any growth. Thdidates the UV sensitivity of the organism due
to UVrB deletion.

R- Factor

Growth was observed in the ampicillin plates alting streaks made with TA 98 and TA 100.
No growth was observed for TA 1535. TA 98 and TA)l&re R-factor strain. This strain
possessed PKM 101, DNA essential for ampicillinstasce. No growth was seen on TA 1535
as it had no R-factor and it was tested as a doisir@mpicillin sensitivity. The R-factor served
as a convenient marker that made it possible tddeshe presences of plasmid.

TABLE IlI: Antimutagenicity of Caralluma adscendens roxb plant extract against NaN, Ethidium bromide &
Hydroxyl amine on Salmonella typhimurium strain TA 98.

GROTP average no. of colonies o inhihition
Sodium | Ethidiom | Hydroxyl Sodium |Ethidim  [Hydroxyl
azride hromide amine azide hromide amine
Control 95 198 121
100 pg 7 102 76 15 48 37
250 pg 48 31 47 49 59 51
500 pg 27 30 21 71 85 82
1mg 6 16 14 94 92 38

Results of antimutagenic studies (given in tabld & IlI) revealed that ethanolic extract of
Caralluma adscendens Roxb. was highly effectiveeducing the mutagenicity caused by the
mutagens namely sodium azide , ethidium bromidehgdoxyl amine.

The percent inhibition of sodium azide induced rgatacity was recorded as 94 % in TA 1535,
97 % in TA100, 94 % in TA98. The percent inhibitimf ethidium bromide induced

mutagenicity was recorded as 96 % in TA 1535, 9819%A102, 92 % in TA98. The percent

inhibition of hydroxyl amine induced mutagenicityasvrecorded as 96 % in TA 100, 93 % in
TA102, 88 % in TA98.

All the strains demonstrated reduction in the reardrcolonies in a dose-dependent manner. So
antimutagenic effect of the caralluma extract isdohon the type of mutagen used and dose
levels.
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The antimutagenic factors are divided into two melesses according to differences in their
modes of action: one type of factor is the desnertagrhich inhibits the formation of mutagens
out of the cell or taking the mutagens into thé, aglinactivates or destroys mutagens directly or
indirectly out of the cell, and the other type aictor is called a bio- antimutagen, which
suppresses the process of mutagenesis itself icetefor example, it eliminates radicals or
increases DNA repair systems. Recent researchdrdsnoed that plant flavonoids inhibit the
mutagencity induced by chemical mutagens [10].

The pregnane glycosides Gfarallumahave been shown to possess antitumor and antidcance
activities and in some studi€@arallumais reported to protect gastric mucosa and havelaati
properties [11].

Natural substances such as flavonoids and tanmittee derivatives, present in these samples,
were previously described as possessing antimutagevperties and these metabolites could be
involved in mutagen deactivation [12].

Anticarcinogenic and antimutagenic activity of nedal and food plants may be due to a
variety of mechanisms such as inhibition of genmtaeffects, inhibition of cell proliferation,
signal transduction modulation, scavenging of fismicals, induction of detoxification enzymes,
induction of cell-cycle arrest and apoptosis, matiah of cytoskeletal proteins that play a key
role in mitosis, and the inhibition of topoisome¥d®r Il activity [13].

Hence, the possible mechanism of the demonstratedutagenic behaviour could be due to the
bioactive constituents like flavone glycosides, gm@ne glycosides, saponins, tannins, bitter
principles, megastimane glycosides and sitostgymsent in the ethanol fraction which might

inactivae the reactive intermediates formed frontagens.

CONCLUSION

The results showed that most significant inhibitafnmutagenicity induced to TA 100 by the
direct acting mutagens such as sodium azide andiwgth bromide. It also showed significant
inhibition to the mutagenicity induced to TA 153§ birect acting mutagen hydroxyl amine.
There results indicated possible antimutagenicitgivily of the compounds present in
Caralluma adscendens Roxb.

The above results indicate that tlaralluma adscendens Roxbxtract could inhibit the
mutagenicity induced by direct acting mutagen m3hImonella typhimuriuratrain.

The use of antimutagens and anticarcinogens idittehas been suggested as the most effective
procedure for cancer prevention. Chemopreventiod dretary modification studies are
underway to identify promising candidates for restlccancer risk. The current work on
identification of antimutagens fro@aralluma adscendens Roxiay play a role in improving
human health.
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