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One of the most common neuroendocrine syndromes in gynecology is premenstrual syndrome (PMS). The article is devoted to study of pro-
gesterone level and frequency of polymorphic variants T1T2 of progesterone receptor gene PROGINS, as well as their possible relationship in
patients with various forms of PMS. The object of the study were 50 women of reproductive age with diagnosis of PMS, including 25 women
with edematous form of the disease, 25 — with neuropsychical form. Mild form of disease had 25 women, severe form — also 25 persons. Control
group consisted of 25 women without diagnosis of PMS. Progesterone level was determined in blood serum twice in the first and second phase
of menstrual cycle. Polymorphism T1T2 of progesterone gene receptor PROGINS was studied using polymerase chain reaction.

We found hypoprogesteronemia of luteal phase of menstrual cycle in women with PMS, especially pronounced in persons with edematous
and severe forms of the disease (p<0.05).

Polymorphic variant T1T2 of gene PROGINS can be considered as a marker of development of PMS. T1T1 genotype was significantly as-
sociated with development of edematous form (*=4.50; p=0.03) and its presence may indicate a tendency to develop of severe form of PMS
(1*=3.21; p=0.07). T2 allele can be considered as a protective mechanism for the appearance of PMS, particularly its edematous and severe
forms, in which the presence of T2 allele reduces the risk of PMS, respectively 3.0 times (%*=4.50; p=0.03, OR=0.20 95% CI 0.05-0.78;
p=0.02) and 1,71 times (3>=3.21, p=0.07, OR=0.27, 95% CI 0.08—0.95, p=0.04) compared with control group.

Reduced blood level of progesterone in women with PMS correlated with the presence of T1T1 genotype of gene PROGINS. By edematous, neuro-
psychical, severe and mild forms of PMS and the presence of T1T1 genotype there were significantly low levels of this hormone in the second phase
of menstrual cycle (p<0.05) relative to women with the same genotype in the control group of. Furthermore, there was no statistically significant
difference in progesterone level in women with T1T2 genotype in these groups compared with healthy women with same genotype (p>0.05).

Key words: premenstrual syndrome, progesterone, progesterone receptor gene PROGINS, polymorphism.

3HauyeHue nporecTtepoHa u nonmmopdpuama reHa peuentopa nporecrepoHa PROGINS B passutumn
HeKoTopbix GpOpM NpeAMEeHCTPYyasibHOro CUHAPOMA
J1.B. NMaxapeHko

Oprnm n3 HanGoJiee PacpoCTPAHEHHBIX HEIPOIHIOKPUHHBIX CHHIPOMOB B THHEKOJIOTUH sIBJIsteTcst peamMercTpyanbublii cunapom (IIMC). Cra-
Ths1 HOCBSIIEHA U3YYEHNIO YPOBHS IporecTepoHa 1 4acToTsl mosmmopdubix Bapuantos T1T2 rena perjentopa nporecrepona PROGINS, a taxske
UX BO3MOKHOU B3aUMOCBsI13U Y 00JIbHBIX ¢ pasinaubivu hopmamu [IMC. O6bekTom nccsegoBanust Obiin 50 KEHIMH PEpoyKTHBHOTO BO3pacTa
¢ sarro3oM ITMC, 13 HuX y 25 JKeHIINH AUarHocTHPpoBaHo oTednyio hopmy 3aboseBars, 25 — Heiiporcuxudeckyio. JIerkoe u Tskesoe Tedenie
60J1e3HI OTMEYAIN Y 25 JKEeHINH. B KoHTposbHyto rpyriny Borwim 25 xenin 6e3 aunartao3a [IMC. Yposenb nmporectepoHa Onpe/eisiii B ChIBO-
porke kpoB# aBaskabl B I u 11 dhasze mencrpyasnbroro nukia. [lomimopdusm T1T2 rena penenrropa nporecrepora PROGINS uzyuasu ¢ momonipio
MOJTMMEPA3HOIT IIEITHOM PeaKIHL.

Bblia ycTraHOBJIEHA THIIONPOreCTEPOHEMHST JTIOTEMHOBOIT (hasbl MEHCTPYAIbHOTO KA y skeHiuH ¢ IIMC, kotopas 6bl1a 0COGEeHHO BbIpaskeHa
[P OTEYHOIT 1 TsKes0il (hopmax 3abomesanus (p<0,05).

[Tommopddusrit Bapuant T1T2 rena PROGINS mosxno pacemarpusats kak Mapkep passutus [IMC. l'enotun T1T1 roctoBepHo accorumpyercst
¢ pasBuTHeM oTedHol (opmbr 3abosesanus (y?=4,50; p=0,03), u ero HajsMuUEe MOKET CBUIETENbCTBOBATH O TEHAEHI[UU K PA3BUTUIO TSIKEJIO
dopmbr IIMC (%*=3,21; p=0,07). Asiesib T2 MOKHO paccMaTpUBaTh KaK 3alliUTHLINA MexaHu3M nosiBjeHust [IMC, a UMEHHO OTE€YHOIT 1 TSIKENOT
dhopm Goesuu, pu kKoTopbIx Hasuyre T2 amiesst ymenbinaer puck passutust [IIMC coorserersenno B 3,0 pasa (x*=4,50; p=0,03, OR=0,20, 95%
CI10,05-0,78, p=0,02) u 1,71 pasa (%*=3,21; p=0,07, OR=0,27,95% CI 0,08—0,95, p=0,04) 110 cpaBHEHUIO ¢ KOHTPOJBHOMN IPYIIIOIL.
TTonmkeHHbIH ypoBeHb mporectepona kposu y skertmt ¢ [IMC koppemposai ¢ sammureM redoruna T1T1 rena PROGINS. Y 6osbabix [IMC, koto-
poie nveut redoruit T1T1, orMedeno 10cToBepHO HU3KHE MOKA3ATE N 9TOr0 TOPMOHA BO BTOPOii (hase MercTpyasbHoro ki (p<0,05) oTHocHTe bHO
YPOBHSI JKEHIIITH KOHTPOJIBHOI TPYIIITBI C THM Ke TeHOTUIIOM. Kpome Toro, y JKeHIIIH ¢ TaHHBIM HeIIPOIHIOKPHHHBIM CHHIPOMOM 1 HAJTMYHEM TeHOTH-
na T1T2 10CTOBEPHO 3HAYNMBIX PA3JINYMIL B YPOBHE IIPOTECTEPOHA [0 CPABHEHHIO C [IOKA3ATEISIMI KOHTPOJIBHOI rpyribl He 66110 (p>0,05).
Knrouesvte cnosa: npeomencmpyanvioiii cunopom, npozecmepon, zen peyenmopa npozecmepona PROGINS, nonumopdusm.

3HauyeHHs nporecTepoHy i nonimopogiamy reHa peuentopa nporectepoHy PROGINS y po3BUTKy aesknx
dopm nepeaMeHCTPyasibHOro CUHAPOMY
J1.B. MaxapeHko

OpiuM i3 HaFGIIBIT MONMPEHNX HEHPOEHIOKPUHHNX CHHAPOMIB y TiHekosorii € nepeamencrpyasibrnii cunapom (IIMC). Crarrst ipucssiyena
BUBUYEHHIO PiBHA ITporecTepony i yactotu nosimopguux sapiantis T1T2 rena perenrropa nporecrepony PROGINS, a Takok iXHbOTO MOKJIMBOTO
B3aEMO3B'I3KY y XBOpHX 3 pisuumu opmamu [IMC. O6’ekrom jocaipkerns 6yau 50 KiHOK penpoiyKTUBHOTO Biky 3 miarnozom [IMC, 3 nux y
25 5KiHOK JliarHOCTOBaHO HAOPsiKIIy (hOPMY 3aXBOPIOBaHHs, y 25 — Heliporicuxiuny. Jlerkuii i Tskkuil epebir xsopobu BigzHayamu y 25 xinok. J{o
KOHTPOJIbHOT rpy1iH yBiiiim 25 xkitok 6e3 giarnosy IIMC. Pisenb nporectepony BusHadain y cuposariii kposi asivi y I ta I dasi mencrpyasib-
noro 1ukJiy. [Tosimopdism T1T2 rena penientopa nnporecrepony PROGINS BuBuasu 3a 1011oMoroto 1ojiiMepasHoi JIAaHIIoroBOi peakilii.

ByJra BcTaHOBIIEHA TiIONPOTreCTEPOHEMIsT JIIOTEIHOBOI (ha3n MEHCTPYaIbHOTO IHKJY Y KiHOK 3 [IMC, sika Gyza 0cobIBO BIpaskeHa pu HaGpsi-
KJTiH 1 TsDKKiN opmax 3axBopioBanus (p<0,05).
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ITonimopdunii Bapiant T1T2 rema PROGINS moskna posrisigatu sk mapkep po3Butky IIMC. I'enotun T1T1 10cTOBipHO acOmilOETHCS 3 PO3BU-
TKOM HabOpsKI0i hopmu saxsoprosants (y*=4,50; p=0,03), i iforo HastBHiCTb MOKE CBIYMTH PO TEHACHILIO 10 PO3BUTKY TskKOT hopmu [TMC
(x*=3,21; p=0,07). Anesns T2 MoskHA PO3IIIsAATH K 3axucHui Mexaizm nosiBu [IMC, a came HaOPAKIIOi Ta TSKKOI (HOPM XBOPOOHU, IPH SKUX
nasiBaicTb T2 asesst ameninye pusuk possutky [IMC Bignosiguo y 3,0 pasy (x*=4,50; p=0,03, OR=0,20, 95% CI 0,05-0,78; p=0,02) i 8 1,71 pasy
(%*=3,21; p=0,07, OR=0,27, 95% CI 0,08—0,95; p=0,04) mopiBHSIHO 3 KOHTPOJIBHOIO IPYIOIO.

3HuKenuii pisenn nporecrepony kposi y sxinok 3 [IIMC kopestiosas 3 nasisuictio renoruity T1T1 rena PROGINS. Y nanientox i3 IIMC, siki masin
resorun T1T1, BixsHaueHO 1OCTOBIPHO HU3BKI MOKA3HUKH IIbOTO TOPMOHY Y APYTiil hasi meHCcTpyaspHOro tmkiay (p<0,05) mogo piBHs KiHOK
KOHTPOJILHOI IPYTIN 3 IIMM K€ TeHOTUIIOM. KpiM TOro, y *KiHOK 3 IIUM HeilpOeHJOKPUHHUM CUHIPOMOM i HasgBHicTIO reHotuiry T1T2 nocrosipHo

3HAYYHINX BiIMIHHOCTEH y PiBHI TIPOrecTepoHy MOPIBHAHO 3 MOKa3HUKAMU KOHTPOJIBHOI rpyru He 6yJo (p>0,05).
Kniouoei crosa: nepedmencmpyaiviuii cundpom, npozecmepon, 2en peuenmopa npozecmepory PROGINS, norimopeism.

Premenstrual syndrome (PMS) is one of the most common
neuroendocrine syndromes in gynecology. It affects mostly
women of reproductive age age, regardless of their country of liv-
ing [Direkvand-Moghadam A. et al., 2014]. More than 150 symp-
toms of physical and psychological nature may occur for 2—14 days
before menstruation. This condition significantly disturbs lifestyle
of women [Dennerstein L. et al., 2010; Choi D. et al., 2010]. In the
development of PMS significant role belongs to reproductive hor-
mones. Progesterone is a hormone of luteal phase of menstrual cycle.
It is raised many questions about its role in development of this syn-
drome. Progesterone, and most likely its metabolites allopregnano-
lone and pregnanolone, have some importance in genesis of various
symptoms of PMS in luteal phase (mood changes, metabolic disor-
ders) [Ziomkiewicz A. et al., 2012; B ckstr m T. et al., 2014]. But the
results of studies of its level in women with PMS are controversial.
Scientists have found an increase [Lekareva T.M., 2007], decrease
[Qiao M., 2008], and even a stable level of progesterone in luteal
phase of menstrual cycle in women with this disease [ Yakovleva E.B.
et al,, 2009; Ismailov S.I. et al., 2010].

Progesterone exerts its effects on cells through receptors A and
B. Progesterone gene is located in chromosome 11q22-23. One of
the polymorphic variants of gene of progesterone is gene PROGINS
[Romano A. et al., 2007]. To date, the role of genetic factors in the
development of gynecological pathology is not studied good. Is an
open question about the meaning of gene PROGINS in develop-
ment of breast cancer [ Giacomazzi J. et al., 2012; Rockwell, 2012],
genesis of recurrent abortion [Su MT et al., 2011; Traina E. et al.,
2011]. PROGINS polymorphism of progesterone receptor may be
associated with endometriosis and infertility on its background
[Christofolini DM et al, 2011; Costa LR. et al., 2011].

The contribution of genetic factors in pathogenesis of PMS
is the least studied. In the study of polymorphism of S/L gene
PROGINS of progesterone receptor was not found its role in
the occurrence of this disease. Scientists believe that in the de-
velopment of PMS certain meaning of combination of “increased
functional activity of the corpus luteum in the second phase of
menstrual cycle and presence of L allele of progesterone receptor
gene PROGINS” takes place [Aganezova N.V., 2011].

The objective: to determine level of progesterone and fre-
quency of polymorphic variants T1T2 of progesterone receptor

gene PROGINS; as well as their possible relationship in patients
with various forms of PMS.

MATERIAL AND METHODS

The clinical study was conducted on the basis of Ivano-
Frankivsk Clinical Maternity Hospital (Ivano-Frankivsk,
Ukraine). Verification of diagnosis of PMS and severity of dis-
eases (mild and severe) was performed according to the Order
Ne676 of the Ministry of Health of Ukraine, 31.12.2004 [ Ministry
of Health, 2004]. Diagnosis of PMS was exhibited by presence of
cyclical manifestations of the disease in luteal phase of menstrual
cycle on the basis of history-taking and results of patient’s self-
observation diary for 2-3 menstrual cycles (R. Moos Menstrual
Distress Questionnaire). Form of the disease (edematous, neu-
ropsychical) was determined according to V.P. Smetnik’s clas-
sification [Smetnik V.P. et al., 1995] . We examined 50 women
of reproductive age with diagnosis of PMS, which included basic
group. Given that the most common forms of PMS are edematous
and neuropsychical forms, basic group consisted of 25 women
with edematous form of disease, 25 persons had neuropsychical
form. 25 of them had mild PMS, 25 — severe form. Control group
consisted of 25 women without diagnosis of PMS.

The criteria for inclusion of patients in research were: the repro-
ductive age (18—44 years), regular menstrual cycles, presence of PMS,
written consent of the patient. Exclusion criteria: women who had at
the time of the study pregnancy or lactation, disorders of menstrual
cycle, focal lesions of breast, dysfunctional uterine bleeding of un-
known etiology, acute inflammation of pelvic organs, tumors of uterus
and ovaries of unknown etiology, endometrial hyperplasia, genital en-
dometriosis, severe somatic pathology in the history, organic pathol-
ogy of the central nervous system, mental illness, hormonal tumors,
diabetes, adrenal diseases, malignant tumors in the present or in anam-
nesis, premenstrual dysphoric disorder, women who took psychotro-
pic medications or hormonal therapy within the last 3 months.

Progesterone level was determined in blood serum twice at
5-7th and 18-22d days of menstrual cycle by using immunofer-
mental analysis with reagent set «Progesterone EIA» (XEMA
Co., Ltd., Russia) and using analyzer «Stat Fax 303 Plus» (USA).

T1T2 polymorphism of the progesterone receptor gene
PROGINS was studied in research laboratory, Department of

Table 1

Progesterone levels in blood serum in obseved women, depending on the form of PMS, ng/ml

Groups
Control group Basic group
n=20 Edematous form of Neuropsychical Mild form of PMS, Severe form of
PMS, n=25 form of PMS, n=25 PMS, n=25
Phase of cycle | I | Il | I | Il | 1l
M 4.96 60.37 5.37 29.16 4.94 49.42 5.05 42.97 5.26 37.12
+m 0.68 6.18 0.45 3.48 0.82 7.49 0.80 6.75 0.50 5.33
p, <0.001 <0.001 <0.001 <0.001 <0.001
P, <0.001 0.08 0.02 0.007
Notes: p, — index of probability relative to index of | phase; p, — index of probability relative to index of control group.
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Medical Genetics, Shupyk National Medical

Academy of Postgraduate Education. (Kiev,
Ukraine). Material for the study was periph-
eral blood, which was collected into tubes with
EDTA in amount 2.7 ml. Then DNA was iso-
lated using a commercial set «DNA-sorb-B»
(Institute of Epidemiology of the Ministry of
Health of Russian Federation). Polymerase
chain reaction was performed using the re-
agents of the company Fermentas (Lithuania)
in thermocycler «FlexCycler> (Analytik Jena,
Germany). DNA amplification products were
separated according to their molecular weight
by electrophoresis in 2% agarose gel with ad-
dition of ethidium bromide. Imaging was per-

formed using a computer system Vitran.

For statistical analysis we used program
Statistica 6.0. We calculated arithmetic mean
value (M), average standard deviation (m),
significance of differences of research results (p).
To compare two independent groups by a single
feature the nonparametric Mann-Whitney test
was used, to compare two dependent groups
— Wilcoxon test. All calculations were carried out with reliable
probability (1-P) 0.95. We also used criterion %2 odds ratio (OR)
and confidence interval (CI). The difference between the values
that were compared were considered significant by p<0.05.

RESULTS AND DISCUSSION

Progesterone levels in the follicular phase of menstrual cy-
cle were similar in control (4.96+0.68 ng/ml) and basic groups
(5.16x0.47 ng/ml). In both groups of patients we found a signifi-
cant increase of progesterone in serum in I phase compared to I
phase (see fig. 1). In controls its concentration increased in 12.17
times till 60.37+6.18 ng/ml (p<0.001). Growth of progesterone
in luteal phase in women with PMS was considerably lower
than in healthy women — in 7.61 times till 39.29+4.33 ng/ml (p
<0.001) and reached 65.08% of level in control group (p<0.004).

Concentration of progesterone in the I phase did not differ in
women with various forms of PMS and consistent with the level
of healthy women (table 1). The smallest increase of progester-
one was observed in patients with edematous form of PMS — in
5.43 times till 29.16+3.48 ng/ml (p<0.001), which accounted
for only 48.30% of that of control group (p<0.001), and severe
form of disease — in 7.06 times till 37.12+5.55 ng/ml and reached
61.49% of the level of healthy women (p<0.001). In patients with
neuropsychical form progesterone increased in 10.00 times till
49.42+7.49 ng/ml (p<0.001) and was 81.86% (p=0.08) of the in-
dex of women in control group. Mild form of PMS characterized
by increasing level of hormone in 8.51 times till 42.97+6.75 ng/
ml (71.18% progesterone level of healthy persons).

Evaluation of results of distribution of polymorphic variants
T1T2 of the progesterone receptor gene PROGINS showed that
pathological variant T2T2 was quite rare in basic and control
groups — in 2.0% of women with diagnosis of PMS and 8.0% —
without PMS (fig. 2).

T1T1 genotype was more common in 1.38 times in women with
PMS (72.0%) compared with healthy women (52.0%). By analysis of
the forms and severity of the disease it was determined a significant
differences in spread of the genotypes among patients with edematous
form of PMS and women in control group (table. 2). T1T1 genotype
was determined in 1.61 times more among women with edematous
form (*=4,50; p=0.03), and in 1,54 times — with severe form (3*=3,21;
p=0.07) compared to healthy women (table 3).

Analyzing of distribution of T1T2 genotype tendency to
more its spread in 1.54 times in women of control group (40.0%)
compared to basic group (26.0%) was observed. In patients with

12

Control group

( 60.37:6.18
1
n =
Tti 39.29+4.33
i p,<0.001
in7.61 0004
times
5.16+0.47
p,>0.05
| phase Il phase | phase Il phase

Basic group

Fig. 1. Progesterone level in blood serum in observed women in two phases of
menstrual cycle

Notes: p,— probability of difference of index of the second phase of menstrual cycle
relative to the first one; p, — probability of difference of index relative to control group.

edematous and severe forms of PMS T1T2 genotype was set in
2.5 and 2.0 times less than that in healthy women (p>0.05).

Confirmation of meaning of T1T1 genotype in the develop-
ment of PMS is the fact that the value of odds ratio by this dis-
ease in total (in basic group) and by its various forms and sever-
ity is greater than one (1,39-4,85). And in patients with edema-
tous and severe forms «p» is less 0.05 relative to healthy women
(table 4). This indicates to the association of T1T1 genotype of
PROGINS gene with increased risk of PMS.

T1 allele was set most common in women in both groups.
Frequency of its carriers among patients with PMS was 98.0%
(49 patients), among healthy women - 92.0% (23 women).
And 100.0% of women with edematous and severe forms of
neuroendocrine syndrome were carriers of this allele, with
neuropsychical and mild forms of PMS — 96.0% (24 patients).

We found that the allele T2 of gene PROGINS was
determined among women of control group in 1.70 times more
(12 women — 48.0%) than among persons of basic group (14
patients — 28.0%; x*=2.13; p=0.14, OR=0.42,95% CI 0.16—1.14;
p=0.09). T2 allele was set in 3.0 and 1.71 times less in patients
with edematous and severe forms of PMS compared to con-

TiT1
80

. 36 (72.0%)

b\ 13 (52.0%)

\\13(26.0%)
,10,(40.0%)

— 1172

T212 &
—4—Control group ——Basic group

Fig. 2. The frequency of polymorphic variants T1T2 of the
progesterone receptor gene PROGINS among observed women
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Table 2

Frequency of T1T2 polymorphism of the progesterone receptor gene PROGINS among observed women

Croine T2T2 genotype T1T2 genotype T1T1 genotype
Abs. % Abs. % Abs. %

Control group 25 2 8.0 10 40.0 13 52.0
Edematous form of PMS 25 - - 4 16.0 21 84.0
Neuropsychical form of PMS 25 1 4.0 9 36.0 15 60.0
Mild form of PMS 25 1 4.0 8 32.0 16 64.0
Severe form of PMS 25 - - 5 20.0 20 80.0
Basic group, total 50 1 2.0 13 26.0 36 72.0

Table 3

Frequency of T1T2 polymorphism of the progesterone receptor gene PROGINS among observed women depending on form and
severity of PMS compared with control group

T2T2 genotype T1T2 genotype T1T1 genotype
Groups ] 5 5 3
% %2 p % %2 p ) %2 p
Control group 25 8.0 40.0 52.0
Edematous form of PMS 25 - - - 16.0 2.48 0.12 84.0 4.50 0.03
Neuropsychical form of PMS 25 4.0 0.00 1.00 36.0 0.00 1.00 60.0 0.08 0.78
Mild form of PMS 25 4.0 0.00 1.00 32.0 0.09 0.77 64.0 0.33 0.57
Severe form of PMS 25 - - - 20.0 1.52 0.21 80.0 3.21 0.07
Basic group, total 50 2.0 0.39 0.53 26.0 0.32 0.57 72.0 2.13 0.14

Note: p — probability of difference of index relative to control group.

trols — respectively in 16.0% (x*=4.50; p=0.03, OR=0.20 95%
CI 0.05-0.78; p=0.02) and 20.0% (x2=3.21; p=0.07, OR=0.27,
95% CI0.08-0.95; p=0.04). And in patients with neuropsychi-
cal form of the disease the number of carriers of T2 allele did not
differ from the number of healthy women and reached 40.0%
(22=0.08; p=0.77, OR=0.72, 95% CI 0.24-2.22; p=0.57).

Such a statistical accuracy of T2 allele distribution in research
groups may indicate of its importance in development of the disease
as a protective element against the occurrence of PMS.

Then we tried to determine whether there is a relationship
between progesterone blood level and form of genotype of gene
PROGINS. By analyzing the results of research we found significant
differences between the various genotypes T1,/T2 of polymorphism
progesterone PROGINS gene by various forms and levels of serum
progesterone in luteal phase of menstrual cycle (table 5). Women
in basic group with T1T1 genotype had progesterone concentra-
tion in luteal phase of menstrual cycle in 1.94 times lower than that

of women with T1T1 genotype in control group (p<0.001), and
which was accounted for 51.49% of control level. The lowest con-
tent of progesterone in examined persons with T1T1 genotype we
found in women with edematous and severe forms of disease. By
edematous form of PMS and presence of T1T1 genotype level of
hormone was 2.34 times less (p<0.001), by severe form — 2.04 times
less (p=0.001), compared to healthy women with T1T1 genotype,
and reached 42.69% and 49.06% of the controls’ level. In persons
with neuropsychical and mild forms of PMS and presence of T1T1
genotype significantly low level of progesterone, which corresponds
respectively to 63.81% (p=0,03) and 54.45% (p=0,002) of level of
controls with T1T1 genotype, was found.

In women with PMS who had T1T1 genotype the concentration
of progesterone was lower on 19.37% than in carriers of T1T2 geno-
type. In particular, by edematous form of PMS progesterone level in
persons with T1T1 genotype was on 9.44% lower than in persons with
T1T2 genotype, by neuropsycical form — on 10.48%, by severe PMS —

Table 4

T1T2 genotypes of progesterone receptor gene PROGINS polymorphism as markers of the risk of PMS

Forms of PMS Mark T2T2 genotype T1T2genotype T1T1 genotype

OR 0.18 0.29 4.85

Edematous form Cl 0.01-4.04 0.08-1,09 1.29-18.26
p 0.28 0.07 0.02
OR 0.48 0.84 1.39

Neuropsychical form (¢]] 0.04-5.65 0.27-2.65 0.45-4.25
p 0.56 0.77 0.57
OR 0.48 0.71 1,64

Mild form (¢]] 0.04-5.65 0.22-2.25 0.53-5.09
p 0.56 0.56 0.39
OR 0.18 0.38 3.69

Severe form (¢]] 0.01-4.04 0.11-1.30 1.05-12.96
p 0.28 0.13 0.04
OR 0.23 0.53 2.37

Basic group, total Cl 0.02-2.72 0.19-1.46 0.87-6.44
p 0.25 0.22 0.09
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Table 5
Progesterone levels of observed women in luteal phase of menstrual cycle depending on T1/T2 polymorphism of progesterone
receptor gene PROGINS, ng/ml

T1T1 genotype T1T2 genotype T2T2 genotype
M+m n M=m M=m
Control group 11 67.18%+4.59 7 56.11£13.95 2 37.75+34.55
Edematous form of PMS 21 28.68+4.05 p<0.001 4 31.67+5.26 p=0.26 - -
+
Neuropsychical form of PMS | 15 | 42.877.10p=0.03 | 9 ™ 1 161.30
) 36.58+5.45 40.95+9.89
Mild form of PMS 16 p=0.002 8 p=0.42 1 161.30
Severe form of PMS 20 32.96+5.46 p=0.001 5 53.74+14.13 p=0.68 - -
Basic group, total 36 34.59+3.91 p<0.001 13 42.90+8.37 p=0.45 1 161.30

38.67%. In healthy women with T1T1 genotype level of progesterone
was, conversely, more than in healthy persons with T1T2 or T2T2
genotypes. Furthermore, there was no statistically significant differ-
ence in progesterone level in women with T1T2 genotype in groups
of edematous, neuropsychical, mild and sever PMS compared with
healthy women with T1T2 genotype (p>0.05).

CONCLUSIONS

Identified changes point to a deep and complex nature of
PMS, which are specific to each form of the disease. PMS is char-
acterized by hypoprogesteronaemy in luteal phase of menstrual
cycle, especially pronounced in edematous and severe forms of
the disease (p<0.05).

Polymorphic variant T1T2 of gene PROGINS can be consid-
ered as a marker of development of PMS. T1T1 genotype was set
in 1.61 times more among women with edematous form (y*=4.50;
p=0.03, OR=4.85, 95% CI 1.29-18.26; p=0.02), with severe —
1.54 times more (¥?=3.21; p=0.07, OR=3.69, 95% CI 1.05-12.96;
p=0.04) compared to control group. Thus, T1T1 genotype was

significantly associated with the development of edematous
forms of the disease and its presence may indicate a tendency to
develop severe form of PMS.

T2 allele can be considered as a protective mechanism for the
appearance of PMS, particularly its edematous and severe forms,
in which the presence of T2 allele reduces the risk of PMS, re-
spectively 3.0 times (3*=4.50; p=0.03, OR=0.20 95% CI 0.05—
0.78; p=0.02) and 1.71 times (%*=3.21; p=0.07, OR=0.27, 95% CI
0.08-0.95; p=0.04) compared with control group.

Reduced blood level of progesterone in women with PMS cor-
related with the presence of T1T1 genotype of gene PROGINS.
By edematous, neuropsychical, severe and mild forms of PMS
and the presence of T1T1 genotype there was significantly low
levels of this hormone in the second phase of menstrual cycle
(p<0.05) relative to women with the same genotype in control
group. Furthermore, there was no statistically significant dif-
ference in progesterone level in women with T1T2 genotype in
these groups of PMS compared to women with T1t2 genotype in
control group (p>0.05).
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