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ABSTRACT

The genotoxicity study of megestrol acetate (MGA) was carried out on
human lymphocytes using chromosomal aberrations (CA), mitotic index
(M1) and sister chromatid exchanges (SCES) as parameters. The effect of
MGA wasstudied at 5, 10, 20 and 30uM of the culture medium. MGA was
found to be genotoxic at 20 and 30 uM. The treatment of 30uM of MGA
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with 1.075x10%, 2.125x10* and 3.15x10* g/ml of Centella asiatica extract
results in the significant reduction in CAs, MI and SCEs, suggesting a
protective role of C.asiatica extract, during the megestrol acetate therapy.
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INTRODUCTION

Megestrol acetate (MGA) isasynthetic progestin,
used asord contraceptiveseither singly or in combina:
tion with estrogens, in thetreatment of breast and en-
dometrial cancer™. MGA wastested by oral adminis-
tration in mice, rats, dogs and monkeys. It produces
nodular hyperplasia, and benign and malignant mam-
mary tumoursindogs™. MGA plusethinylestradiol was
tested for carcinogenicity by ora adminigtrationtomice
and rats. In mice, increased incidences of malignant
mammary tumourswere observed in animalsof each
sex, but noincreasein tumour incidencewas observed
inrats¥. MGA wasreported negativein unscheduled
DNA synthesistest using rat, hepatocytes; however,
the presence of DNA adducts has been showninrat
liver invivo and cultured human hepatocytes®221, It
has a so been showntoinduce micronucleusinrat liver
invivo, but hasfailed to cause chromosomal aberra-
tions in human peripheral blood lymphocytes in
vitrol'®2, |t induced chromosomal aberrationsandsis-

ter chromatid exchangesin mice bonemarrow cellsat
16.25 and 32.50 mg/kg body weight!?:303U, The
genotoxic effectsof synthetic progestins can bereduced
by the antioxidantg?":28.303132 gnd natural plant prod-
ucts having antioxidant propertieg6:27.28:303132 pro-
longed use of oral contraceptives hasbeen shownto
devel op varioustypes of malignanciesin human and
experimenta animas®. Inthiscontext the plant extract
of somemedicina vaue can beuseto amelioratethe
possiblegenotoxic effectsduring the prolonged progestin
therapy.

Centella asiatica L. belongs to the family
Umbedliferae. Itisfoundin swampy areaof India, com-
monly found as aweed crop fields and other waste
placesthroughout Indiaupto an dtitude of 600 meters.
Thecrudeextract of C.asiatica and the products de-
rived from glycoside were used as ord infertility
agentd?. The extract of C.asiatica possess antioxi-
dant!®, anti-inflammatory!™, immunodulaing™, anti-
tumor4, anti-proliferative®, radio protective® and
antigenotoxic properties?®. The crude extract of
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C.as aticawas shown to be non-toxic in normal hu-
man lymphocytes?. The objectiveof the present study
was to study the antigenotoxic effect of Centella
adatica L plant extract against the genotoxic damage
by megestrol acetate on cultured human lymphocytes.

EXPERIMENTAL

Chemicals

Megestrol acetate (CAs No: 595-33-5, Sigma);
RPMI 1640 (Gibco), Fetal caf serum (Gibco), Phyto-
haemaggl utinin (Gibco), Dimethyl sulphoxide (E. Merk,
India), Colchicine(Microlab), Hoechst 33258 (Sigma),
3% Giemsasol ution in phosphate buffer (pH 6.8, E.
Merck, India), Mitomycin C (Sigma), 5-Bromo-2-
deoxyuridine(SRL, India), Antibiotic- antimycotic mix-
ture (Gibco).

Extract preparation

Centellaasiatica L. |leaves were collected from
thenursery of Forest Research Indtitute (FRI), Dehradun
(U.A.) and wereair dried and ground to fine powder.
Extraction was performed by soaking samples(30 gm
of dry weight) in 300 ml of acetonefor 8-10 hr at 40-
60°C in soxhlet’s apparatus. After filter, the excess of
solvent wasremoved by rotatory evaporator’?®32, The
extract concentrationsof 1.075x10-4,2.127x10-4 and
3.15x10-4 g/ml of culture medium wereestablished.

Human lymphocyteculture

Duplicateperipherd blood cultureswere performed
accordingto Carballo et al.1*3. Briefly 0.5 ml of hep-
arinized blood sampleswere obtained fromtwo heathy
femaedonors, andwereplaced in agterileculturetube
containing 7 ml of RPM1 1640, supplemented with 1.5
ml of fetal calf serum, 0.1 ml of phytohaemagglutinin
and 0.1 ml of antibiotic-antimycotic mixture. They were
placed in anincubator at 37°C for 24 hr. Dimethylsul
phoxide(DM SO, 5ul/ml) and Mitomycin C(0.3ug/ml)
weretaken asnegative and positivecontrol, respectively.
Chromosomal aberration (CA) and mitoticindex
(MI) analysis

After 24 hr of theinitiation of culture, the human
lymphocytesweretreated with megestrol acetateat 5,
10, 20and 30 uM dissolvedin dimethylsulphoxideand
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kept for another 48 hr at 37°C in an incubator. 1 hr
prior to harvesting 0.2 ml of colchicine(0.2ug/ml) was
added to the cultureflask. Cellswere centrifuged at
1000 rpmfor 10 min. The supernatant was removed
and 5 ml of prewarmed (37°C) 0.075 M KCI (hypo-
tonic solution) wasadded. Cellswereresuspended and
incubated at 37°C for 15 min. The supernatant was
removed by centrifugation, and 5 ml of chilledfixative
(methanol: glacid aceticacid; 3:1) wasadded. Thefixa
tivewasremoved by centrifugation and the procedure
wasrepeated twice. Thedideswerestainedin 3% Gi-
emsasol ution in phosphate buffer (pH 6.8) for 15min.
At least 300, metaphases were examined for the oc-
currenceof different typesof dbnormdityi.e. gaps, frag-
mentsand breeks. Criteriato classify thedifferent types
of aberrationswerein accordance with therecommen-
dationsof Environmental Health Criteria46for Envi-
ronmental Monitoring of Human Populations®. The
mitotic index (MI) was scored as the number of
metaphases among 1000 lymphocytes nuclei and ex-
pressed asapercentage.

Sister chromatid exchanges (SCEs) analysis

For SCE analysis, bromodeoxyuridine (BrdU,
10upg/ml) was added at the beginning of the culture.
After 24 hr of theinitiation of culture, the human lym-
phocytesweretreated with megestrol acetate at final
concentration of 5, 10, 20 and 30 uM dissolvedindim-
ethyl sulphoxide and kept for another 48 hr at 37°Cin
anincubator. Mitotic arrest wasdone 1 hr prior to har-
vesting by adding 0.2 ml of colchicine(0.2g/ml). Hy-
potonic treatment and fixation were donein the same
way as described for CAsanaysis. The slideswere
processed according to Perry and Wol ff*8, The SCE
average wastaken from an anaysisof the metaphase
during second cycleof divisons.

Induction of chromosomal aberrationsand sister
chromatid exchangesin the presence of Centella
asiatica L. extract

30 uM of megestrol acetate treatment wasgiven
with the three doses of Centella asiatica L. extract
(i.e) 1.07510%, 2.125x10* and 3.15x10“ g/ml of cul-
ture medium to study the effect on chromosomal aber-
ration, mitoticindex and s ster chromatid exchangesin-
duced by megestrol acetate. Duplicate cultureswere
set for abnormal aberrations, mitoticindicesand sister
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TABLE 1. Chromosomal aberrations (CAs) in human
lymphocytestreated with megestr ol acetate (M GA)

TABLE 3: Sister chromatid exchange (SCESs) in cultured
human lymphocytesexposed to megestr ol acetate

Abnormal Metap oy, o os0me aberrations
hases without gaps

Ml

Treatment Fragments
No. MfgnE% Gaps and/o? breaks %
No. % No. %
MGA (uM)
5 4 1.3+0.6 2 07 5 1.7 25
10 5 1.7+0.7 3 10 7 23 24
20 13 4.3+1.17 7 23 16 53 21
30 17 5.7+1.3 9 30 24 80 19
Untreated 2 0.7+0.4 1 03 2 0.7 28
Negative control
(DMSO pl/mi) 2 0.7+0.4 1 07 2 0.7 28
Pasitive control
(MitomycinC, 26 87t16 13 43 33 110 11

0.3ug/ml)
aSignificant difference with respect to untreated (P<0.01); MGA:
Megestrol acetate; DM SO: Dimethylsulphoxide

TABLE 2: Effect of Centellaasiatica L. extract on chromo-
somal aberrationsin human lymphocytestr eated

Abnor mal meta- Chromosome
phases without gaps aberrations MI
Treatment Mean%  Gal Fragments %
No. PS " andlor breaks
+SE
No. % No. %
MGA (uM)
30 18 6.0t1.3* 9 30 26 87 1¢
MGA(uM)+
CAE (g/ml)
30+1.075x10™ 12 40+11° 7 23 16 53 2F
30+2.125x10* 9 3.0:09° 6 20 10 33 2t
30+3.15x10™ 8 27+09° 5 17 9 3.0 2¢
Untreated 2 0.6+0.4 1 03 2 0.6 2.7
CAE (g/ml) - - - - - -
1.075x10™ 2 06£04 1 03 2 04 2.7
2.125x10™ 3 1.0+0/5 2 06 3 1.0 2.7
3.15x10* 2 0.6+0.4 1 03 2 0.6 2¢

aSignificant difference with respect to untreated (P<0.01); MGA:
Megestrol acetate; DM SO: Dimethylsulphoxide

chromatid exchangesanalysis, similarly as described
earlierinthetext.

Satistical analysis

Student “t” test was used for theanalysisof CAs
and SCEs.

RESULTS

In CAsanalysis, with the treatment of megestrol
acetate a dose dependent increase in the number of
abnormal cellswasobserved. However, asignificant
increase was observed at 20 and 30 uM of megestrol
acetate (TABLE 1). When 30 uM of megestrol ac-
etate was treated with 1.075x10#, 2.125x10* and

Célls SCEd/cdl

Treatment scored  (meantSE) Range
MGA (uM)
5 50 2.32+0.04 1-5
10 50 2.74+0.05 1-5
20 50 576+ 0.19% 2-7
30 50 6.54+0.21% 2-7
Untreated 50 1.30+0.01 0-5
Negative control
(DMSO 5yl/mi) 50 1.74+0.01 0-5
Positive control 50 9184027 2-10

(Mitomycin C, 0.3ug/ml)
aSignificant difference with respect to untreated (P<0.05). MGA:
Megestrol acetate; DM SO: Dimethyl sulphoxide

3.15x10* g/ml of Centella asiatica L. extract sepa-
rately, asignificant decrease of abnormal cellswasob-
served. However, the C.as atica dosesitself werenot
associ ated with the significance number of abnormal
metaphases(TABLE 2). Themitoticindex (M1) showed
areductioninthe percentage of mitosisfor all the doses
of MGA assayed in the present study. Theincreasein
the dosages of megestrol acetate was associated with
thereductioninthe MI (TABLE 1). Thetreatment of
30 M of megestrol acetatewith 1.075x104, 2.125x10
4and 3.15x10“ g/ml of Centellaasiatica L. extract,
separately, anincreasein the percentage of mitosiswas
observed (TABLE 2). In SCE analysis, aclear dose
dependent increasein SCES/cell was observed with
megestrol acetatetreatment alone (TABLE 3). SCEY
cell was significantly increased at 20 and 30 uM of
megestrol acetate ascompared to untreated. Thetreat-
ment of 30uM of megestrol acetate with 1.075x10,
2.125x10* and 3.15x10* g/ml of C.asiatica L. ex-
tract, separately, asignificant decreased in SCES/cell
was observed at each of the given dose. However, the
C.asatica doses a one were not associated with the
significant increaseinthe SCES/cell (TABLE 4).

DISCUSSION

The results of the present study reveal that the
megestrol acetate (M GA) was genotoxic of 20 and 30
uM. Our earlier study with megestrol acetate on mice
bonemarrow cells. Showed the genotoxicity of MGA
at 16.25 and 32.50 mg/kg body weight!2%3U, Then-
ternational Agency on Cancer (IARC), mainly onthe
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TABLE 4: Effect of Centellaagiatical . extract on sister chro-
matid exchanges(SCESs) induced by megestr ol acetate

Cells SCEgdcdl

Treatment scored  (meantSE) Range
MGA (uM)
30 50 6.04+020* 2-7
MGA(uM) + CAE (g/ml)
30+1.075x10* 50 324+010° 1-6
30+2.125x10* 50 3.02+00% 1-6
30+3.15x10* 50 294+0.068° 1-5
Untreated
CAE (g/ml)
1.075x10* 50 184+002 0-5
2.125x10* 50 186+002 0-5
3.15x10™ 50 154+001 O0-5

aSignificant difference with respect to untreated (P<0.05).
bSignificant difference with respect to megestrol acetate (P<0.05).
MGA: Megestrol acetate; CAE: Centella asiatica extract

basisof epidemiologica studiesclassfied steroida es-
trogensand estrogen-progestins combinationsamong
agents carcinogenicto human (Group 1), progestinsas
possibly carcinogenic (Group 2) and androgenic ana-
bolic steroid, asprobably carcinogenic (Group 2A)X.
Carcinogenicity to humans of sex steroids has been
evaluated, andisreported that high dose; of estrogen-
progestin combinations can causeliver cancer among
humang®. In avery recent “Multi Centre Study” on
oral contraceptivesand liver cancer cameto the con-
clusionthat the oral contraceptives may enhancethe
risk of liver carcinomas¥. Concerning our study with
megestrol acetate on mousebonemarrow cells, it was
found to be genotoxic by generating freeradica 927034,
Sister chromatid exchanges have been commonly used
to eval uate cytogenetic responsesto chemical expo-
sure, and an excellent dose responserel ationship has
been established for hundred of chemicasinwidevari-
ety of in vivo of in vitro short term experiments*?.
Chromosomal aberrationsarethe changesin chromo-
some structureresulting from abreak or an exchange
of chromosomal material. Most of the chromosomal
aberrationsobservedinthecellsarelethal, but there
are many corresponding aberrationsthat areviableand
can causegentic effects, either somatic or inherited?.
Theseeventslead to thelossof chromosoma materia
at mitosisor dueto theinhibition of accurate chromo-
some segregetion a angphase. SCE isgenerdly amore
sengtiveindicator of genotoxic effectsthan structural
aberrations’?. Thereisacorrel ation between the car-
cinogenicity and SCE inducing ability of large number
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of chemicals?. In our present study with MGA, the
treatment of Centellaasiatica L. extract resultsinthe
reduction of the genotoxic damage, thereby possibly
suggesting aprotectiverole of the plant extract during
the MGA therapy. Asthe plantsextract isused asan
dternaivemedicineit becomesnecessary to detect one
or moreactive principles present intheextract that are
potentially useful for the mankind. The extract
C.as atica have certain bioactive terpene acid, such
as, asiatic acid, madecassic acid and their respective
glycoside, i.e. asiaticos deand madecassoside™®. There
are some phenolic compounds in the extract of
C.agiatica, having theactivity same asthat of the a-
tocopheral. These phenolic compounds probably scav-
engefreeradicalsand thusareresponsiblefor there-
ductioninthe genotoxic damageinthe present study!*.
The potentiality of many carcinogens can bereduced
by the use of anticarcinogense.g. phytochemicals, but
the knowledge of the specific mechanism of action of
many phytoproducts or plant extract is still poor!*4.
Medicind herbs contain complex mixturesof thousands
of componentsthat can exert their action separately or
insynergisticways. Ascorbicacidisawe | known anti-
oxidant and has been reported to reduce the
genotoxicity of megestrol acetatein micebonemarrow
cellg27%034, Phenolic compounds such asflavonoids
present intheextract of C.adatica L. haveantioxidant
potentially that may perform aprotectiverolein ame-
liorating thegenotoxic effect of megestrol acetateinthe
present study. Theresultsof the present study suggests
the protectiveroleof C.asatica L. extract against the
genotoxic effect of MGA in cultured human peripherd
blood lymphocytes. Theisolation of the antioxidants
and other compoundsand suggesting their rolemay be
thepart of our future study but thetraditional methods
should be employed in using the plant extractstaking
utmost carewith regardsto itsconcentration and dura-
tion treatments so that the extract may havethedesired
pharmacol ogicd effectswithout causing any toxicity.
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