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ABSTRACT

The aim of the study was to evaluate the genotoxic effect of combined oral contraceptives with low concentration of
estrogens: 0.03 mg ethinylestradiol and 3 mg desogestrel per day using HRM analysis of genomic DNA isolated
from the whole unstimulated saliva. Our data suggest that there are not significant alterations in the melting
temperature of DNA of the group exposed to the oral contraception in comparison with the control group. The
sequenation (MDR! gene, a forward primer 5-TGGGGCTTTTAGTGTTGGAC-3'; a backward primer 5'-
TGTGGAGAGCTGGATAAAGTCA-3") confirmed identical nucleotide sequences for forward fragments of both
groups. In spite of this, minor change of nucleotide content were observed when compared the sequences of DNA for
the control group and the volunteers group taking oral contraceptives for backward fragments, when a deletion in
the sequence on the 50 bp position_for the group exposed to the oral contraception was observed.
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INTRODUCTION

Estrogen is a class of 18-carbon steroid indispensable for the growth and upkeep of reproductive and non-
reproductive organs in the body. The level of estrogens in peripheral blood of non-ovulating women averages 199
pg/ml [1]. Although, there are several well-established risk factors identified for breast cancer such as the inherited
genetic predisposition or reproductive history; it is uncertain whether prolonged use of oral contraceptives and
hormone replacement therapy containing synthetic estrogens increases the risk of carcinogenesis in hormone-
dependent organs, particularly breast and endometrium [2,3].

Estrogens are transformed to catechol estrogens and these, or the resulting quinones, interact with DNA producing
oxidative damage to DNA and hence cause mutations [4]. A concept that reactive oxygen species can produce
genotoxic effects as well as support the development of estrogen-dependent breast tumors is discussed in the review
[5]. The endogenous estrogens and their metabolites by increasing genomic instability and by transducing signal
through influencing redox sensitive transcription factors play important role in cell transformation, cell cycle,
migration and invasion of the breast cancer.

Among various drug transporters, P-glycoprotein (Pgp), the MDRI gene product, is one of the best studied and
characterized. Pgp is an ATP-dependent efflux pump, which plays a key role in regulating absorption, excretion, and
tissue distribution of various drugs. P-glycoprotein represents also an important prognostic factor in malignant
diseases. Pgp is expressed in normal human tissues such as liver, kidney, intestine and the endothelial cells of the
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bload-bran barner. A grovang puiber of preclppcal and clipeal studies have demonstyated thal polymorphism of
the MBPRT gene may be g aetor m e averall aujeame of pharmacotherapy ar pumeroys dhsegses [&;]

Phe greal mierest stmglated by high resalunan meling (HRM) methods gapliis e raphd capansion 1o cope wiih
broad speetim of human genete smyiabgns | 7] and polymorpisms (8] HRM neludes the precise montioring of the
varjabion i fluarescence itated by the release ol an iderealaiing DINA dye fom a DNA duplex as 1 is denatured
Iy nereasig lemperglue

Copsidenng the ot that studies gn the mulagene effects of cambmed gral contiacepuves with low concentration ¢l
catogens are lmled, the atm ol quy stydy was 1o evalyaie the elfects of aral coplraeepbives 1o detect polenbigl
associaiions between oral paptracephives gnd the genotaxie damage n healthy women waing HRM analysis from the
samples ol the whele unstynulated sahiva.

MATERIALD AND METHOS

A sample ol the whale wnstimylaied saliva was ablaingd fram 3 wamen (range: 31-33 years) takbing an oral
euirgeepian coptipmng .03 mg ethinylesiradiol and 3 mg desogesiel e day for Syears al least. Furthermaore
nne of the e cotpl mdividuals (rapge: 28-35 years) had histary of aral contrgeepiive, cigaretle smoking, and
aleahol wiake. Approstmately 3-6 ml of the whole unstimulaled saliva was callected hy expeclaration mta sterle
BITRTH |‘a;¢iy}‘iin|}}f;lu_tw ihe placed anee. Volyigers were msiryeled (g relvam fram the morpipg oral hygigne, eating
ar drmking al least ane haur before saliva collecnon. Baliva secrgtion during the epllection of the sample was not
stmulated mechapically or chepmieally. Mon-soluble debnis, Toad agments apd mgerabes were removed by
cepliugaton gt T g for 30w al 700 The syperpatant apd pellet were sepaidgied. the pellen was discarded aind
the supernalant saved at -80°C oy funther analysis

Gengmie DINA samples were extracted from the ypstimylaled saliva using the Genare DINA from Tisaue ki
{Machgrey-Nagel, Biateeh) acearding 10 the mannlaeiirer s mstmeoon with some modiheations. The concentration
pl PN A was approsiately mothe mlenval of 2.3 3.0 prg

Pwir primers, where DNA Tagiment 18 begtween esqn 14 and iiren 14 of MDRT gene, were selected [9] As g
pwand prpmgr amd & bgekward promer were weed reaspecively 5 - TOGOOUTTITALGTGTTGOAL3 qnd 3
THTGOAGAGOTGOATAAAGTCA-3". HRM apalysis was perfarmed wih the aid of Line-Gene K (KRD
Maleewlar  Technologies) wsing  Faalbigrt Upiversal 8YBR Green Masier (ROX) (Roghe  hagnosics) as
recommended by the manufaciyrer. The eyeling protacol stared with ong eyele of 30°C for 2 min followed by |
eyele of 93°C jor 10 wyn Wllowed by 40 eyeles ol 83°C for 158 8 (18Ckeyelg), 8 tapch dawn of 95°C w 61.2°C far
i Tl pietig aisdyats step starfed g0 a1 250 o farget lemperaire of 93750 for 18 5 (0370 leyele). Flunorescence
dlata were wonverted dia melimg pegks by e gul of Ruorescepee quaniiaive BUR deteciion salbware (Line-Gene
B, Bioer i deterrine lnding efficieney of DINA Trogn saliva

PR prodiet was m.&“p.‘p‘gl.‘t.li I Begieneng Lenlie al Pepanment of Maleeylar Biology (nversiy ol Yeigninary
Medicie and Pharmacy 1n bosice, Slovak Repybhe). The concentration of prier was | piolpl The temiplate
.;u.\_‘m‘nl“qilnlmi the value of 20 jl The valume ol Prper was gl The pesulupg pereeplage of nucleopide bases
il aanno acid of MDR T gene wers apalyzed wath the aid af Blakdy Sequence Aligniment Bdior

BESUL TS AN B UBION

Phg eltvet af the yse ol g aral confraeeptive op the generation of DNA strapd alierahons denved Tram human salivg
was gvaluated ysing the HRM. Fig. | llustraies the welbing ewrves and the denvative meling curves of control
WO, women waing oral comrgesplives, and woamen using ol contrgeepives dunmg the begimmng of
TR TR
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Fig. 1. Representative melting curve (A) and derivative melting curve (B) of DNA of control women (green), women using oral
contraceptives (grey) and women using oral contraceptives during the beginning of menstruation (blue).

One clear melting transition for both amplicon duplexes melted at 65-90°C was observed. Based on 12
measurements, one melting peak was displayed at 75.2+0.5°C for control women, at 75.1+0.7°C for women using
oral contraceptives and at 75.14+0.6°C for women using oral contraceptives during the beginning of menstruation,
respectively. Nosignificant change at p < 0.05 were observed.

Using MDRI1 primer pairs: forward 5'-CCCATCATTGCAATAGCAGG-3, backward 5'-
GTTCAAACTTCTGCTCCTGA-3' it was possible to amplify fragments of genomic DNA and detect PCR products.
In Fig. 2there is a verification of DNA sequence of MDR1 gene from saliva in BLAST database.
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Comparng the relaive comtenl af GO ET m e Y of wiinen fabking aral eaptracepives and the group af
wainen ysing aral contpaeepives during the beginning of menstination, po change was observed. The sequencing
preanlis comtmed denpeal nyeleaiide sequences by boily Tagmeis of BNA- T spie of this, mimor change ol
pucleniide content were observed when eompared the sequenees al DINA& o the coptpol group amd the velunleers
gronip b ing oral contraceplives Tor backward Bagments, when g deleton e sequeiee i the 36 by positon
fhe gronp eapoasd o he gral coniraeepion was aeenried (Fig. 3).
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Our study did not show significant genotoxic effect of oral contraception containing 0.03 mg ethinylestradiol and 3
mg desogestrel. There was not observed the change of melting temperature of genomic DNA of the control group of
women and the group taking oral contraception. Only minor change for backward fragments of DNA - a deletion in
the sequence on the 50 bp position for the group exposed to the oral contraception - was occurred

It is obvious that there are many other individual factors that can cause the DNA damage, e.g. previous and current
medication, excessive diagnostic radiation [14], exposure to toxicants [15,16,17], endogenous infection, diabetes
[18], polymorphic metabolizing genes, and efficiency of DNA repair. Therefore it is not excluded that the minor
change in the DNA sequence observed in our experiment at low oral contraceptive levels are not due to the taking of
the drug, but the factors mentioned above can be responsible. Nevertheless, it would be advisable to take precautions
while prescribing oral contraceptives as well and take into account all of these factors

CONCLUSION

In conclusion, we found no associations between the intake of the oral contraceptives with low estrogen content for
a longer period and the genetic changes observed with the aid of HRM analysis. However, our results are expected
tocontribute to the efforts to better understand the sporadic cancer risk of the oral contraceptives.
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