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ABSTRACT

The aim of the study was to evaluate the genotffect of combined oral contraceptives with lowceamntration of
estrogens: 0.03 mg ethinylestradiol and 3 mg destogleper day using HRM analysis of genomic DNAaisal
from the whole unstimulated saliva. Our data sugdhat there are not significant alterations in timeelting
temperature of DNA of the group exposed to the oagitraception in comparison with the control grodghe
sequenation (MDR1 gene, a forward primer 5 -TGGGGTIAGTGTTGGAC-3"; a backward primer 5-
TGTGGAGAGCTGGATAAAGTCA-3") confirmed identical eniidle sequences for forward fragments of both
groups. In spite of this, minor change of nucledtidntent were observed when compared the sequehb&$A for
the control group and the volunteers group takimgl @ontraceptives for backward fragments, whenetetion in
the sequence on the 50 bp position for the groppsed to the oral contraception was observed.
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INTRODUCTION

Estrogen is a class of 18-carbon steroid indisg@eséor the growth and upkeep of reproductive amh-n
reproductive organs in the body. The level of egres in peripheral blood of non-ovulating womenrages 199
pg/ml [1]. Although, there are several well-estslid risk factors identified for breast cancer saghhe inherited
genetic predisposition or reproductive historyjsituncertain whether prolonged use of oral conptiees and
hormone replacement therapy containing synthetioogsns increases the risk of carcinogenesis imboe-
dependent organs, particularly breast and endame{2,3].

Estrogens are transformed to catechol estrogenshasd, or the resulting quinones, interact withADdtoducing

oxidative damage to DNA and hence cause mutatidhsA concept that reactive oxygen species can yred
genotoxic effects as well as support the developrmokaestrogen-dependent breast tumors is discuasie review

[5]. The endogenous estrogens and their metabdiieimcreasing genomic instability and by transdgcsignal

through influencing redox sensitive transcriptiactbrs play important role in cell transformatiagll cycle,

migration and invasion of the breast cancer.

Among various drug transporters, P-glycoproteinp(Pghe MDR1 gene product, is one of the best stidind
characterized. Pgp is an ATP-dependent efflux pusiiich plays a key role in regulating absorptiaxgretion, and
tissue distribution of various drugs. P-glycoproteepresents also an important prognostic factomalignant
diseases. Pgp is expressed in normal human tisswwhsas liver, kidney, intestine and the endothekdis of the
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blood-brain barrier. A growing number of preclidiead clinical studies have demonstrated that pohphism of
the MDR1 gene may be a factor in the overall oue@ipharmacotherapy for numerous diseases [6].

The great interest stimulated by high resolutiortimg (HRM) methods explains its rapid expansiorctpe with
broad spectrum of human genetic mutations [7] algnporphisms [8]. HRM includes the precise monitgrbf the
variation in fluorescence initiated by the releasan intercalating DNA dye from a DNA duplex assitdenatured
by increasing temperature.

Considering the fact that studies on the mutageffécts of combined oral contraceptives with lomoentration of
estrogens are limited, the aim of our study wagualuate the effects of oral contraceptives to depetential
associations between oral contraceptives and thetgeic damage in healthy women using HRM analfrsis the
samples of the whole unstimulated saliva.

MATERIALS AND METHODS

A sample of the whole unstimulated saliva was oleiéifrom 3 women (range: 31-35 years) taking an ora
contraception containing 0.03 mg ethinylestradiodl 8 mg desogestrel per day for Syears at leasthéunore,
none of the three control individuals (range: 28y8ars) had history of oral contraceptive, cigarstnoking, and
alcohol intake. Approximately 3-6 ml of the wholastimulated saliva was collected by expectoratito sterile

50 ml polypropylene tube placed on ice. Voluntegese instructed to refrain from the morning oratjiene, eating

or drinking at least one hour before saliva coltett Saliva secretion during the collection of gample was not
stimulated mechanically or chemically. Non-soluldlebris, food fragments and microbes were removed by
centrifugation at 14006y for 30 min at 4C. The supernatant and pellet were separated gllet was discarded and
the supernatant saved at 280for further analysis.

Genomic DNA samples were extracted from the undtited saliva using the Genomic DNA from Tissue kit
(Macherey-Nagel, Biotech) according to the manufiats instruction with some modifications. The cemration
of DNA was approximately in the interval of 2.5 -0 3g/ul.

Two primers, where DNA fragment is between exonabd intron 14 of MDR1 gene, were selected [9]. As a
forward primer and a backward primer were used eetdely 5 -TGGGGCTTTTAGTGTTGGAC-3" and 5'-
TGTGGAGAGCTGGATAAAGTCA-3". HRM analysis was perfoent with the aid of Line-Gene K (KRD
Molecular Technologies) using FastStart UniversdBR Green Master (ROX) (Roche Diagnostics) as
recommended by the manufacturer. The cycling podtetarted with one cycle of 50°C for 2 min follodvéy 1
cycle of 95°C for 10 min followed by 40 cycles &°@€ for 15 s (1°C/cycle), a touch down of 95°C thZC for
1min. The melting analysis step started at 61.2°@tget temperature of 95°C for 15 s (0.5°C/cydi#)orescence
data were converted into melting peaks by the #itiorescence quantitative PCR detection softwaire-Gene

K, Bioer) to determine binding efficiency of DNAdim saliva.

PCR product was sequenced in Sequencing Centrepdriment of Molecular Biology (University of Veiairy
Medicine and Pharmacy in KoSice, Slovak Republid)e concentration of primer was 1 pnubl/The template
accomplished the volume of 20. The volume of primer was 1@l. The resulting percentage of nucleotide bases
and amino acid of MDR1 gene were analyzed witheideof BioEdit Sequence Alignment Editor.

RESULTS AND DISCUSION

The effect of the use of an oral contraceptivetmngeneration of DNA strand alterations deriveanflttuman saliva
was evaluated using the HRM. Fig. 1 illustrates nidting curves and the derivative melting curvésantrol
women, women using oral contraceptives, and womsimguoral contraceptives during the beginning of
menstruation.
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Fig. 1. Representative melting curve (A) and deriviive melting curve (B) of DNA of control women (gren), women using oral
contraceptives (grey) and women using oral contragéives during the beginning of menstruation (blue).

One clear melting transition for both amplicon diygls melted at 65-90°C was observed. Based on 12
measurements, one melting peak was displayed 2tG5°C for control women, at 75.1+0.7°C for womssing

oral contraceptives and at 75.1+0.6°C for womemgusiral contraceptives during the beginning of nremsion,
respectively. Nosignificant change at p < 0.05 wayserved.

Using MDR1 primer pairs: forward 'ECCATCATTGCAATAGCAGG-3, backward 5
GTTCAAACTTCTGCTCCTGA-3it was possible to amplify fragments of genomic/dahd detect PCR products.
In Fig. 2there is a verification of DNA sequencaiDR1 gene from saliva in BLAST database.
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Homo sapiens ATP-binding cassette, sub-family B (MDR/TAP), member 1 (ABCB1), RefSeqGene on chromosome 7
sequence ID: ref|NG 011513 1| Length: 216617 Number of Matches: 1

Related Information
Range 1: 167451 to 167611 GenBank Graphics

Map Viewer - aligned genomic

Score Expect Identities Gaps Strand o
259 bits(140) 4e-66 155/161(96%) 6/161(3%) Plus/Plus contex
Query p AGGC-TCT-C-AGCATTG-AGCATTTGC-RATGC-AGAGCGAGCASCTTATGAARTCTTCE 54

00 R0 O 0
sbjct 167451 AGGCATCTCCRAGCATTGAAGCATTTGCARATGCARGAGGAGCAGCTTATGARATCTTCA 167510

Query 55 AGATAATTGATAATGTAAGTCTGAGTTGGCCATCTATCCACCTATCTARRAGATTGTCCA 114

FERETA EEVERUEL FERERVEL FERERVELEEFERVEL EEFERVEL FEFERUEL FREER
Sbjct 167511 AGATAATTGATAATGTAAGTCTGAGTTGGCCATCTATCCACCTATCTARRAGATTGTCCA 167570

Query 115 GTTAAGTCAATTTCTTIGTCACTTTATCCAGCTCTCCACRA 155
EERLELEEYERLE] EEEEELEL EEEEBLEDEREEERE] ELE
Sbjct 167571 GITAAGTCRATTTCTTTGTCACTTTATCCAGCTCTCCACAR 167611

Fig. 2.Verification of DNA sequence of MDR1 gene ém saliva in BLAST database

Comparing the relative content of G+C/A+T in th@wgw of women taking oral contraceptives and theugrof
women using oral contraceptives during the begipmifimenstruation, no change was observed. Theesemg
results confirmed identical nucleotide sequencesbfith fragments of DNA. In spite of this, minorattye of
nucleotide content were observed when compareddahaences of DNA for the control group and the niaders
group taking oral contraceptives for backward fragts, when a deletion in the sequence on the Sbbjpion for
the group exposed to the oral contraception wasroed (Fig. 3).

A
10 20 30 40 50 60 70 80 90 100
Al PRf AAGCTCTCAGCTTGAAGCTTTGCAATGCAGACGGAG AGCTTATGAAATCTTCAGATAATTGATAATGTAAGTCTGAGTTGGCCATCTATCCACCTATCT
A6 _PRf AAGCTCTCAGCTTG AGCTTTGCAATGCAG CGGAGCAGCTTATGAAATCTTCAGATAATTGATAATGTAAGTCTGAGTTGGCCATCTATCCACCTATCT

110 120 130 140 150
L T e T I e
Al PRf AAAAGATTGTCCAGTTAAGTCAATTTCTTTGTCACTTTATCCAGCTCTCCACAA
A6_PRf AAARGATTGTCCAGTITAAGTCAATTTCTTTGTCACTTTATCCAGCTCTCCACAA
Alignment score: 293, identities: 0.9805195

B

10 20 30 40 50 60 70 80 90 100

Al PRb CAAGGAA TTGACTTACTGGACATCTTTTAGATAGGTGGATAGATGGC( TCAGACTTACATTATCAATTATCTTGAAGATTTCATAAGCTGCTCCTC
246 _PRb CARAGAATTTGACTTACTGGACATCTTTTAGATAGGTGGATAGATGGCCRAJTCAGACTTACATTATCAATTATCTTGAAGATTTCATAAGCTGCTCCTC
110 120 130 140 150
[ O [ P A [ [ I R
Al PRb TTGCATTTGCAAATGCTTCAATGCTTGGAGATGCCTGTCCAACACTAAAAGCCCCAR
A6 PRb TTGCATTTGCAAATGCTTCAATGCTTGGAGATGCCTGTCCAACACTAAAAGCCCCAR

Alignment score: 301, identities: 0.9808917

Fig. 3. The aligned nucleotide sequences of fragmsrof DNA of women taking oral contraceptives (Aland the control group (A6) for
both forward (A) and backward primers

Clues about a role of estrogen genotoxicity anéhareased risk of breast cancer as a function agmh estrogen
levels in plasma were published earlier [14]. lcaae-control study [15] was also demonstratedeleatated serum
levels were positively associated with breast camisk. Evidence suggests that the genotoxic measharof
estrogens and its metabolites in breast canceihviesdheir oxidation to 3,4-quinones and reactiathidNA to
form depurinating N3Ade and N7Gua adducts. Auttadrghe study [10] examining estrogen genotoxicifythe
female ACI rats revealed mutagenic estrogen-depereftect on breast cancer. Mammary glands of lkesttogen-
responsive and resistant rats contained pre-egistintations at frequencies of (39.8-58.8) x°10the majority
(62.5-100%) of which were AT to GC transitions d&td as GT heteroduplexes.-

Estrogens inducing tumors in laboratory animals banassociated with breast cancer in humans as Vs
authors of the study [12] examine formation of DN#ducts by reactive electrophilic estrogen metédmli
formation of reactive oxygenspecies by estrogemkstha resulting indirect DNA damage by these oxisiaand,
finally, genomic and gene mutations induced byogsns. Several types of indirect DNA damage arseadily
estrogen-induced oxidants, such as oxidized DNA®aBNA strand breakage, and adduct formation bgtiee
aldehydes derived from lipid hydroperoxides wersesied.
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Our study did not show significant genotoxic effe€boral contraception containing 0.03 mg ethinyiadiol and 3
mg desogestrel. There was not observed the chdngelting temperature of genomic DNA of the congobup of
women and the group taking oral contraception. @milyor change for backward fragments of DNA - aetleh in
the sequence on the 50 bp position for the groppsed to the oral contraception - was occurred

It is obvious that there are many other individigaitors that can cause the DNA damage, e.g. prevaod current
medication, excessive diagnostic radiation [14hasure to toxicants [15,16,17], endogenous infectiiabetes
[18], polymorphic metabolizing genes, and efficigraf DNA repair. Therefore it is not excluded thhe minor

change in the DNA sequence observed in our expetiatdow oral contraceptive levels are not duthtotaking of

the drug, but the factors mentioned above can dmoresible. Nevertheless, it would be advisablake precautions
while prescribing oral contraceptives as well aakktinto account all of these factors

CONCLUSION

In conclusion, we found no associations betweerirtfadee of the oral contraceptives with low estmogentent for
a longer period and the genetic changes observitdting aid of HRM analysis. However, our results expected
tocontribute to the efforts to better understaredporadic cancer risk of the oral contraceptives.
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