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Aim. To analyze the effect of the polymorphic variant C-108T of PONI gene on the risk of developing breast can-
cer (BC) and hypertensive disease (HD) in women. Methods. 130 women with non-complicated HD of degree 11
and 131 women with BC of I and I1 stages without cardiovascular complications were enrolled in the study. The
control group was composed of 102 women without cardiovascular and oncological pathologies. Molecular-ge-
netic analysis was performed on DNA isolated from the samples of peripheral blood. Genotyping of polymorphic
variant C-108T of PONI gene was carried out with the use of PCR-RFLP method. Results. It has been revealed
that the presence of -108CC genotype of PON1 gene in women elevates the risk of HD development in more than
1.5 times. As for women over 54, the presence of -108CC genotype of PONI gene is associated with a decreased
risk of BC by almost 4 times and, in contrary, the presence of -108CT genotype of PON1 gene is associated with
an increased risk of BC by more than 3 times. Conclusions. Polymorphic variant C-108T of PONI gene may be
considered as possible prognostic marker of BC and HD development in women.
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Introduction. According to the State Statistics Com-
mittee and the National Cancer Registry of Ukraine the
cardiovascular pathology and oncological neoplasms are
the main causes of mortality for women. The hypertensi-
ve disease (HD) ranks number one in the general structu-
re of the cardiovascular pathology, and the breast cancer
(BC) keeps the key place in the structure of the oncologi-
cal neoplasms among the female population of Ukraine.
Some works demonstrated that HD is associated
with the increased risk of developing the oncological
pathology, BC, in particular [1]. On the other hand, it
was determined that the antihypertensive therapy affects
the risk of developing BC and influences the survival in
patients with this pathology [2]. These data allow the
assumption that HD and BC are interrelated, i. e. their
development may be caused by similar pathological me-
chanisms. One of them can be the accumulation of free
radicals and their reactive metabolites at the oxidative
stress. One of important factors, promoting the forma-
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tion of oxidative stress, is a decrease in the activity of
paraoxonase 1 (PON1), an enzyme, involved in the me-
tabolism of the oxygenated forms of lipids.

PONI is the calcium-dependent hydrolase with bro-
ad substrate specificity, which is synthesized in the li-
ver and secreted into the plasma, where it binds to the
complex of high-density lipoproteins. It is known that
PONI (through the hydrolysis of the oxygenated phos-
pholipids of the cellular membranes) prevents the oxy-
dic modification of low-density lipoproteins, decreases
the peroxides formation, and inhibits the cytokines pro-
duction and the monocytes adhesion to the endothelial
surface. The protective role of PONT1 consists also in its
participation in the metabolism of homocysteine-thio-
lactone, a metabolite of homocysteine, which is cytoto-
xic for the organism [3—-5]. The genetic polymorphism
in PONI gene, coding PONI, is the main determinant
of interindividual variability of the enzyme activity.
PONI is localized on the long arm of the chromosome
7g21.3. Among five polymorphic variants in the promo-
ter part of the gene, the replacement of C-108T (some-
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Table 1
The distribution of the main study groups depending on age

Study group Number of people, 7 Average age, years

18-35 years

BC 53 30.6 £ 0.54

HD 22 31.23 +0.64

Control 33 29.24+0.7
36-54 years

BC 52 46.39+£0.7

HD 70 47.04 £ 0.64

Control 23 4587+ 1.21
over 54 years

BC 26 62.58 +1.32

HD 38 61.42 +1.01

Control 46 6222+ 1.0

times C-107T, rs705379) has the highest impact on the
PONI activity in the plasma. In particular, it was
demonstrated to be approximately twice higher for the
people with the genotype -108CC compared to the
carriers of the genotype -108TT [3].

Up to date the associations of the polymorphic va-
riant C-108T of PONI gene with the risks of cardio-
vascular diseases and oncological neoplasms have been
studied [6-8], but not in Ukraine. Therefore, the pur-
pose of our study was to analyze the effect of the poly-
morphic variant C-108T of PONI gene on the risk of de-
veloping BC and HD in women.

Materials and methods. The study involved 130
women with the diagnosis of non-complicated HD of
degree II (group HD, average age —48.57+0.1) and 131
women with the diagnosis of BC of stages I and II with-
out cardiovascular complications (group BC, average
age —43.21 + 1.14). The control group included 102 wo-
men without cardiovascular and oncological pathologies
(control, average age —47.86 + 1.54). Later the groups
of women with BC and HD were divided into three age
subgroups: from 18 to 35 years (18-35, young women),
from 36 to 54 years (36—54, middle-aged women) and
older than 54 years (over 54, older age subgroup). The
control group was divided likewise (Table 1).

The work was approved by the Ethics Committee
of the State Institute of Genetic and Regenerative Me-
dicine of National Academy of Medical Sciences of Uk-
raine. All the women signed the informed consent form
for the study.
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The electrophoregram of the restriction fragment of PONI gene
(C-108T) in 2 % agarose gel: M — DNA marker; samples 2, 5 — ge-
notype -108CC; samples /, 3, 6 — genotype -108CT; samples 4, 7 —
genotype -108TT

The peripheral blood leukocytes were used in the
molecular and genetic investigation. DNA isolation was
conducted using the commercial set kDNA-sorb-B» (the
Central Research Institute of Epidemiology, the Minist-
ry of Health Care of the Russian Federation). The geno-
typing of the polymorphic variant C-108T of PONI ge-
ne was performed using the PCR-RFLP method (the po-
lymerase chain reaction and the restriction fragment
length polymorphism), according to the protocol, pre-
sented in the work of Grdic et al. [3] and adjusted to our
conditions. The fragment of 240 bp, obtained during
the amplification, was treated with the restriction endo-
nuclease BsrBI (Fermentas, Lithuania). The hydrolytic
degradation was performed for the fragment with variant
-108C, whereas the fragment with variant -108T remai-
ned undegraded.

The detection of the PCR-RFLP products was con-
ducted in 2 % agarose gel. The visualization of the re-
sults was performed in the ultraviolet light after stai-
ning with the ethidium bromide solution. The fragment
length was analyzed against the DNA marker (Figure).

The statistical processing of the data was conduc-
ted on the personal computer using the Statistica 10 and
MS Excel 2003 software. The Pearson criterion ¥ and
the Pearson criterion > with Yates’s correction for the
continuity (for less than ten studies) were used to detect
reliable differences in the comparison of the frequency
of the investigated features for the groups of patients
and the control. The efficacy of genotype associations
by the polymorphic variant C-108T of PONI gene with
the risk of developing diseases was estimated using the
value of the odds ratio (OR) in the range of 95 %
confidence interval (CI). The differences of p < 0.05
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Table 2
The frequency of genotypes by the polymorphic variant C-108T of
PONI gene in the study groups

Table 3
The distribution of genotype frequencies by the polymorphic variant
C-108T of PON1 gene in age subgroups of women with BC, HD and

Study groups the control group
Genotype
BC, n (%) ‘ HD, n (%) ‘ Control, n (%) Study groups
Genotype

-108CC 31 (23.66) 28 (21.54)% 34 (33.33)* BC, n (%) \ HD, n (%) \ Control, 7 (%)

-108CT 70 (53.44) 64 (49.23) 48 (47.06) 18-35 years

-108TT 30 (22.90) 38 (29.23) 20 (19.61) -108CC 11 (20.75) 6 (27.27) 10 (30.30)
Note. *p < 0.05. -108CT 27 (50.94) 8 (36.36) 14 (42.42)

. .. . -108TT 15 (28.30 8 (36.36 9 (27.27

were considered statistically reliable for all the types of (28:30) (36:36) @727
analysis' 36-54 years

Results and discussion. The molecular and genetic -108CC 16 (30.77) 14 (20.00) 5(21.74)
study allowed @ternpmng the genotype frequenc%es by 108CT 24 (46.15) 38 (54.29) 13 (56.52)
the polymorphic variant C-108T of PONI gene in the
women study groups (Table 2). -108TT 12 (23.08) 18 (25.71) 5(21.74)

There was a reliable decrease in the frequency of ge- over 54 years
notype -108CC of PON! gene in the group of women -108CC 4 (15.38)* 8 (21.05) 19 (41.30)*
with HD compared to the control (y* = 4.06; p <0.05; - 19 (73.08)" S @A 21 @565
OR =0.55, 95 % CI: 0.31-0.99), which testifies to its i ' ’ '
protective effect at the development of HD. Therefore, -108TT 3(1.54) 12 (31.58) 6 (13.04)

our data confirm the assumption about the protective ef-
fect of genotype -108CC of PONI gene, which is res-
ponsible for a high level of the PONT1 activity with the
risk of developing a cardiovascular pathology.

The similar tendency in the distribution of the geno-
type frequencies by the polymorphic variant C-108T of
PONI gene was observed for the patients with BC,
however the difference was not reliable (p > 0.05).

It is known that the HD incidence varies for diffe-
rent age groups of women. For instance, it is conside-
rably higher after 35 and is most common for the wo-
men over 54. On the other hand, a great number of BC
cases are diagnosed after 36. [t may be explained by the
fact that approximately at this age there are involutive
changes in the structure of mammary glands resulting
in the replacement of the glandular tissue with adipose
and/or fibrous tissue. The women after 35 are also no-
table for rapid progression of fertility impairment, de-
termined by the hormonal changes, i. e. a disbalance, fol-
lowed by an acute deficiency of female sex hormones,
estrogens and progesterone. Taking the abovementio-
ned into consideration, at the next stage the effect of the
polymorphic variant C-108T of PONI gene on the risk
of developing BC and HD was evaluated for three age
subgroups of women.

The genotype frequencies for three age subgroups
of women with BC and HD were compared with the
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Note. *p < 0.05.

control group. The reliable differences were revealed
only for the women over 54 (Table 3).

Compared to the control, the women with BC of this
age subgroup had remarkable increase in the frequency
of genotype -108CT of PON1 gene (x°=4.01; p<0.05;
OR =3.23, 95 % CI: 1.14-9.17), which corresponds to
a lower level of the PON1 activity. On the other hand,
the women over 54 with the genotype -108CC of PONI
gene had almost 4-fold reliably lower risk of developing
BC (x°=4.01;p<0.05; OR =0.26, 95 % CI: 0.08-0.87).
Our results have been indirectly confirmed by the re-
sults of the studies, conducted by Stevens ef al. and
Antognelli et al., when the postmenopausal women had
genotype S5MM by the polymorphic variant L55M of
PONI gene, responsible for a lower level of the PON1
activity, and it was associated with the reliably increa-
sing risk of developing BC [9, 10]. Saadat [11] also con-
firmed the fact that the presence of heterozygote 55LM
or homozygote 55MM of PONI gene was associated
with the increasing risk of developing BC.

Why has this regularity been revealed only for ol-
der women whereas the paraoxonase 1 activity for adults
is known to be constant? The results of recent studies,
however, have shown a progressing decrease in the pa-
raoxonase 1 activity for elderly people, which is related
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to the development of the oxidative stress while aging
[12]. Thus, our results may be explained by the fact that
the women of this age become more sensitive to a de-
crease in the paraoxonase 1 activity, which, in its turn,
leads to a lower level of detoxification of carcinogens
and oxidants inducing inflammatory processes.

Conclusions. It is the first study in Ukraine, aimed at
the determination of the associations of the polymor-
phic variant C-108T of PONI gene with the risk of de-
veloping BC and HD in women. The results of the stu-
dy give grounds for the assumption that the presence of
genotype -108CC of PONI1 gene in women is asso-
ciated with an over 1.5-fold decrease in the risk of de-
veloping HD. As for the women over 54, the presence
of genotype -108CC of PON1 gene is associated with
the almost 4-fold decreased risk of developing BC,
whereas the presence of genotype -108CT of PONI ge-
ne is associated with the over 3-fold increased risk of
developing BC.

Acorianis reHoTunis 3a noniMopduum Bapiantom C-108T
reHa PONI 3 pu3uKOM PO3BUTKY paKy MOJIOYHOI 3aJ1031 Ta
TIIePTOHIYHOT XBOPOOH Y *KIHOK

JI. €. dimyk
Pestome

Mema. Ilpoananizysamu éniug noaimopgpuozo eapianma C-108T ze-
Ha PON1 na pusux pozeumky paxy monounoi sanosu (PM3) ma zinep-
moniunoi xeopoobu (I'X) y scinox. Memoou. /o oocnioxcenns 3anyue-
no 130 srcinok 3 diaenozom I'X Il cmynens 3 Heycknaonenum nepebicom
ma 131 ocinky 3 diaenozom PM3 1 i II cmaodiii 6e3 cepyeso-cyouHHux
yCKaaoHeHs. J{o konmponvHoi epynu yeiiuau 102 scinku 6es cepyeso-
CYOUHHOI Ma OHKOI02IYHOT namonozitl. /[ MONeKyIapHO-2eHemUYHO-
20 ananizy euxopucmaro J{HK, eudineny 3 neuikoyumis nepugepiiinoi
Kkposi. 'enomunysanus 3a noaimoppuum sapianmom C-108T zena
PONI npogoounu iz 3acmocysannsim memooy IIJIP-II/JP®. Pe3yns-
mamu. Bcmanoeneno, wo nassnicmo cenomuny -108CC eena PONI y
JHCIHOK ACOYIUOBAHA 3i 3HUNCEHHAM pusuKy pozsumky I'X 6invw Hidc y
1,5 pa3y. [dna scinok, cmapwux 54 pokis, nasenicmo cenomuny -108CC
2ena PONI acoyitiosana i3 3menwenuam pusuxy pozeumxy PM3 maii-
gice y 4 pazu, a nasguicmo cenomuny -108CT eena PONI, nasnaku, no-
6’s13ana 31 3pOCcManHaAM pusuky poszsumky PM3 6inew nise y 3 pasu.
Bucnosku. Ionimopgnuii eapianm C-108T eena PONI € mosrcaugum
NPOSHOCMUYHUM MapKepom pusuky possumky PM3 ma I'X y orcinox.

Knrouosi crnosa: een, PONI, pak monounoi 3ano3u, inepmoniyHa
xgopoba.

Acconuanus reHoTUIoB noiaumopdaoro Bapuanta C-108T
reHa PONI ¢ puckoM pa3BUTHS paka MOJIOYHOI JKeIe3bl U
TMIEPTOHUYECKON OOJIC3HH y JKEHILUH

JI. E. ®umyk

Pestome

Lenw. IIpoananuzuposams enusnue norumopgrozo sapuarnma C-108T
eena PONI na puck pazeumus paxa moaounou sxcenesvl (PMIK) u eu-

nepmonuyeckotl bonesuu (I'b) y swcenwyun. Memoowt. B uccredosanuu
yuacmeosanu 130 xcenwun ¢ ouaznozom I'b I cmenenu ¢ neociodxc-
Hennvim mevenuem u 131 socenwyuna ¢ ouaenozom PMIK [ u Il cmaouu
be3 cepdeuno-cocyoucmuix ocnoxcHenuu. Konmponvnyio epynny co-
cmasunu 102 scenuyunvt 6e3 cepoeuHo-cocyOucmoll u OHKOJI02U4ec-
Kot namono2uil. /[ns MONEKyIAPHO-2eHEeMUYECKO20 AHAIU3A UCNOb30-
sanu J{HK, videnennyro us netikoyumos nepugepuueckoil Kposu. I e-
Homunuposarue no noaumoppuomy eapuanmy C-108T cena PONI
nposoounu ¢ npumenenuem memooa [1L{P-IT/[P®. Pe3zynrvmamol. Boi-
saeneno, umo namuyue cenomuna -108CC eena PONI y scenuyun acco-
yuuposamo co cuudxcenuem pucka paseumus I'b 6onee wem 6 1,5 pasa.
Jna owcenwyun cmapwe 54 nem nanuyue cenomuna -108CC zena PON1
accoyuuposano co chudicenuem pucka pazeumust PMK noumu 6 4 pa-
3a, a nanuyue cenomuna -108CT zena PONI, naobopom, cesaszamo c
so3pacmanuem pucka pazeumusi PMJK 6onee uem 6 3 paza. Bo1600wl.
Honumopuwiii éapuanm C-108T zena PONI sensiemcsi 603MOACHbIM
npoenocmuueckum mapkepom pucka pazsumus PMOK u I'B y orcenuun.

Knioueswvie cnosa: een, PON1, pak monounoil sxcenesol, 2unepmonii-
yeckds 001e3Hb.
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