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POLYMORPHISM GENES OF DETOXIFICATION SYSTEM AND
IMMUNEDEPENDENT MECHANISMS IN THE DEVELOPMENT
OF GENITAL ENDOMETRIOSIS

Endometriosis is one of the most mysterious and unresolved problem in modern gynecology, taking the third
place in the structure of gynecological diseases. In the genesis of endometriosis important role belongs to the metabolism
genes, which are characterized by a large variability of molecular structure of DNA. It is proved that implantation
of endometrial cells and their proliferation is provided, if a woman abuses humoral and cellular immunity. The
aim of our study was to determine the role of polymorphisms genes of detoxification system and immunedependent
mechanisms in the development of endometriosis. Material and methods. Surveyed 102 patients with internal genital
endometriosis. The polymerase chain reaction investigated the frequency of polymorphic variants of genes GSTTI
and GSTM 1. DNA extraction from peripheral blood was perfomed using the test system «AmpliSens». Determination
of interleukins levels in serum was perfomed by the method monoparentale analysis using the test-systems for IFA.
Results of the study and their discussion. The results of the conducted researches have allowed to establish that
genital endometriosis is significantly associated with deleting polymorphisms genes of detoxication system. Also, it was
found that patients with internal endometriosis there is a hyperproduction of proinflammatory cytokines and tumor
necrosis factor-o.

Conclusions. Research factors of immune regulation, and gene deletions of the glutation-S-transferase is a
promising for future research in terms of studying them as a potential marker for noninvasive diagnosis of endometriosis.
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The environmental crisis that swept the peroxidation, free radicals, alkylation of proteins,
world in recent decades, humanity has to address, in the development of resistance to drugs and the
perhaps, the most complex of medical, social and prevention of DNA damage [4]. For all patho-
economic problem — the rampant growth of the pa- logical processes in the human body occurs due to
thology of the reproductive system. Endometriosis immunological regulation and is characterized by
is a mysterious gynecological disease has a multi- a certain ratio of pro- or anti-inflammatory cyto-
factorial etiology and is a 10-15 % of women of kines. Based on the literature data characterizing
reproductive age [1]. Given that in the current so- the pathogenetic features of the development of en-
cio-economic conditions increased the percentage dometriosis, it can be assumed that the occurrence
of woman for whom remains relevant reproductive of pathology in the same layer of the uterus may
function at the age of over 40 years, which encour- occur in some cases through the mechanisms dys-
ages further study of the etiology and pathogenesis regulation of cellular metabolism [5, 6]. To date,
of endometriosis, which is a growing problem in the nature of the humoral regulation of immune
Ukraine both in scientific and in practical terms. It reactions is well studied. The main endogenous im-
is known that in the genesis of genital endometrio- munomodulators, which take an active part in pro-
sis (GE) an important role plays metabolism genes, liferative processes of the uterus and is especially
which are characterized by a large variability of active in endometriosis is interleukin-6 (IL-6), in-
molecular structure of DNA [2, 3]. The enzyme terleukin-8 (IL-8) and tumor necrosis factor alpha
family of glutathione-S-transferases (GST) play a (TNF-o)[7, 8].
key role in sustaining the resilience of cells to lipid
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THE AIM OF THE STUDY - to determine
the role of polymorphisms genes of detoxification
system and immunedependent mechanisms in the
development of endometriosis.

MATERIALS AND METHODS

The clinical part of the work was carried out
on the basis of Ternopil regional clinical perinatal
center «Mother and child». The laboratory diag-
nostics was carried in interdepartmental scientific
clinical laboratory of «Ternopil State Medical Uni-
versity Ministry of Health of Ukraine». The study
included 102 patients with genital endometriosis,
aged from 27 to 45 years. The bioethics commission
of The State Institution of Higher Education «Ivan
Horbachevsky Ternopil State Medical University
Ministry of Health of Ukraine» not found violations
of ethical norms in research. All patients had writ-
ten informed consent was obtained for venous blood
and use it for scientific work. For medical genetic
research 3-5 ml of venous blood was taken from v.
cubitalis under standard conditions in the morning,
fasting in a special vacuum system — 3 % EDTA.
The polymerase chain reaction and investigated the
frequency of polymorphic variants of genes GSTT1
and GSTM1. DNA extraction from peripheral blood
was performed using the test system «AmpliSens»
according to the instructions, which are attached.
Identification deletion polymorphism in the genes
GSTT1 and GSTM1 (glutathione-S-class trans-

ferases T1 and M1) was performed by PCR, LPB
«NEOGEN», Kyiv. Studies of the concentration of
serum proinflammatory cytokines (IL-6, IL-8 and
TNF-a) were conducted on monoparentale striptime
analyzer STATFAX 303 PLUS (USA) using kits of
resgents

for ELISA: IL-6 and IL-8, made a joint stock
company, ZAO «Vector-BEST» and the test-system
for the quantitative determination of tumor necro-
sis factor-a, developed by the company «Ukrmed-
don» (Ukraine) with International certificate ISOS
001 IISO 13485.

RESULTS OF THE STUDY AND
THEIR DISCUSSION

Thus with the aim of identifying biomarkers
of predisposition to endometriosis, we have per-
formed genetic studies. Homozygotes and heterozy-
gotes for allele «+» genes GSTT1 and GSTM1 were
determined on gel for the presence ofamplification
products of size 218 p.a. (GSTM1) and the frag-
ment of 460 p.a. (GSTT1). The lack of appropriate
fragments indicated homozygotes individual for
deletions of two genes. Thus, we revealed that 65
(63,7 %) women with internal genital endometrio-
sis notes telecine carriage with two types of genes
(GSTT1 and GSTM1), in 10 (9,8 %) by type of ins/
del and in 27 (26,5 %) individuals were not ob-
served polymorphism II detoxification system (ta-
ble 1).

Table 1

Distribution of GSTT1 and GSTM1 genotypes in the observed group

Observed group

Genotypes in the observed group

n=102
65 (63,7 %) del/del
10 (9,8 %) ins/del
27 (26,5 %) the lack of polymorphism

After determining the levels of cytokines in
the blood we are diagnosed that cytokine imbalance
in women with internal genital endometriosis

is characterized by shifts in the form of a
hyperproduction of proinflammatory cytokines,
such as IL-6, IL-8 and TNF-a (table 2).

Table 2
Immune system indicators in the observed group and clinical norm
Indicator Observed group Normal levels
n=102
IL-6 (pg/ml) 21,05:0,06 > 10 (pg/ml)
IL-8 (pg/ml] 168,241 4 > 30 (pg/ml)
TNF-a (pg/ml) 7,55+0,03 > 5 (pg/ml)
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In determining the immune status in the
studied groups of patients, we found that in the
group of patients with genital endometriosis the
levels of interleukin-6 2.0 times significantly high-
er in comparison with the norm of laboratory pa-
rameters. These data evidence in favor of locality
action of interleukin-6. With this increase crosses
an adequate inflammatory and immune process.

In the study of interleukin-8, it was found that
its concentration in serum is almost 7 times higher in
comparison with indicators of norm set by the labora-
tory. These results may indicate marked involvement
of cells of nonspecific resistance in the implementa-
tion of the inflammation in genital endometriosis.

In the observed group was an increase of
TNF-a 1,5 times, which is a favorable prognostic
sign for inflammation. It is known that tumor ne-
crosis factor has a broad spectrum of regulatory
activity and a pronounced pleiotropic effect. Also,
TNF-a significantly affects the differentiation,
proliferation and activation of cells in the site of
inflammation. A significant increase of its concen-
tration in serum is associated with disfunction of
internal organs and possible conditions.

CONCLUSIONS

The clinical inquiry establishes that endo-
metriosis is significantly associated with null geno-
type for the two genes with the second phase of de-
toxification system (GSTT1 and GSTM1) that will
be important for the development of new methods
of treatment and prevention, taking into account
individual features of the genome. Women with
genital endometriosis noted a moderate increase in
the level of TNF-a and interleukin-6 in blood se-
rum that suggest an adequate regulation of the im-
mune response during inflammatory process. Since
the primary function of interleukin-8 is to attract
neutrophils to the site of inflammation, the high
concentration indicates a significant activation of
nonspecific resistance of the organism.

Therefore, the study of the factors of im-
mune regulation, and gene deletions of the glu-
tation-S-transferases is promising for further re-
search in the aspect of studing them as a potential
marker for noninvasive diagnosis of endometriosis.
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PE3IOME

IIOJIIMOP®I3M T'EHIB CHCTEMH
TETOKCHKAIII TA IMYHO3AJEKHI
MEXAHI3MH ¥ PO3BUTKY
TEHITAJIBHOTO EHIOMETPIO3Y

MAJIAHYVE JI.M., MAPTUHIOK B.M.,
MAJIAHYMH .M., KYUMA 3.M.,
KPUBUIIHKA T.0.

ITocimaroum Tpere Miciie B CTPYKTYpi riHEKO-
JIOTiuHOI 3aXBOPIOBAHOCTi, €HIOMETPiO3 IPOJOBIKYE
3aJIUIIATUCA aKTYaJbHOIO MPOOJEMOI0 IS HAYKOB-
IIiB Ta mMpakTUYHUX Jikapis. Ha croropuimuii qeHb
JIOBeleHo, IO B I'eHesi reHiTaJbHOTO eHIOMEeTPio3y
BaKJMBa POJb HAJEKaTh reHaM MeTa0oaIisMy, AKi
XapaKTepusylThbCS BEJINKOI BapiabeabHICTIO MoO-
aeryaapuoi cTpykrypu [HK. Icmyrors mami mpo
MigBUINEHHA JOKAJBHOI Ta CHCTEMHOI aKTHBHOCTL
IpU EeHJOMEeTPio3i, IIf0 CYIPOBOMKYETHCA 3POCTAH-
HAM IPO3alabHUX IUTOKiHIB Ta (haKkTopa HEKPOo3y
OyXJUH atbda, AKi € IpOMOTOpaMu HeoaHTioreHesy,
000B’I3KOBOT'0 KOMIIOHEHTa (DOPMYBaHHSA Ta PO3BUT-



3BIPHUK HAYKOBUX IPAITb ACOITIAIIIT
AKYIIEPIB-TTHEKOJIOTIB YKPATHH

Bumnyck 2 (42) 2018

Ky eHIOMeTpioigHmx rereporomiti. MeTor HAIIOro
IoCHaimKeHHsa OyJI0 BUBHAUUTU POJIb MOJiMopdismy
TeHiB CHCTEeMU JeTOKCHUKAIlil Ta iMyHO3aJIEKHUX Me-
XaHi3MiB y DPOBBUTKY TeHITAJIBHOTO €HJ0MeTpPiosy.
Marepiamu i metogu. Hamu ob6creskeno 102 namienT-
KHM PENpOAyKTHUBHOTO BiKY i3 reHiTaJbHUM eHIOME-
Tpio3oM. Ilyd mpoBeleHHA MeAMKO-TEHETUUYHUX I0-
CIiI:KeHb BigOupasoch 3-5 MJI BeHO3HOI KPOBi, AKY
Opaju i3 v.cubitalis B cramgapTHuX ymMoBax. AMILIi-
(hirarmizo reHOMHUX IIOCJIiZOBHOCTEH IPOBOAMIMN 3a
IOIIOMOI'0I0 IIOJTiIMEpPasHOl JIAHIIIOIOBOI peakIrii Ha
ammrigixkaropi «PCR-System 2400» i3 3acTocyBan-
HaM Habopy peareHTiB (ipmu «AmpliSens-100R».
HocrigeHHA KOHIIEHTpAIlil B CHPOBATIIi KPOBIi IIpo-
3alaJIbHIX IUTOKiHIB ITPOBOAMJIOCH HA iMyHO(Ep-
MeHTHOMY crpinToBomy aHamizatopi STATFAX 303
PLUS (USA) 3a momomorowo HaOOpiB AJd peakTHBiB
mna IPA. Pesyabraté mocaimkeHHA Ta iX 00ToBO-
penHsd. PesynbraTu mpoBeeHUX [TOCHiIKeHb I03-
BOJIMJI BCTAHOBUTH, IO I'eHiTAJbHUI €HAOMETPio3
aCOII0EThCA i3 AenemiiHuUM MmoJiMopdisaMoM reHiB
GSTT1 ta GSTM1. Tako:x 0yJi0 BCTAHOBJIEHO, II[0 V
JKiHOK 18 BHYTPIITHIM TeHiTaJIbHUM €HJOMETPiO30M
cmocrepiraerscss goctoBipHe (p<0,05) migBumeHHA
KOHITEHTpPAIlil B CHPOBATIII KPOBi MPO3anaJIbHUX IIU-
TokiHiB Ta @HII-0.

BucuoBku. Bupuennsa (axTopiB iMmyHHOI pe-
ryaanii Ta resHux moaimMopdismis II ¢gasu cucremu
IEeTOKCUKAIlil € IepCIeKTUBHUM I IONAJBIINX
HAYKOBUX MOCHifi?KeHb B acIeKTi BUKOPHUCTAHHS iX
SAK MOJKJMBUX MapKepiB HeiHBa3WMBHOI JiaTHOCTHUKU
TeHiTAJIbHOTO eHAOMEeTPiosy.

KarouoBi ciaoBa: reHiTaabHUI eHIOMETPI-

03, mposamaynbHi iHTepaeinkinu, ream GSTT1 Ta
GSTM1.

PESIOME

IIOJINMMOP®HU3M I'EHOB CUCTEMBI
JETORCHRAIIMN U TMMYHO3ABHCHUMbI
MEXAHHNS3MbI B PASBUTUHU
TEHUTAJBHOI'O SOHAOMETPHO3A

MAJIAHYVK JI.M., MAPTBIHIOK B.H.,
MAJIAHYYMH 1.H., KY4YMA 38.H.,
KPUBUIIKAS I'.0.

3aHuMas TPeThbe MECTO B CTPYKType TUHe-
KOJIOTMYEeCKO# 3a00J1eBaeMOCTH, SHIOMETPHO3 IIPO-
IOJIKAeT OCTABaThCA AaKTYaJbHON IIPobaeMOM s
VUEHBIX M MPaKTUYeCcKuX Bpaueit. Ha ceromHAIHUR
IeHb JO0KAas3aHO, UTO B TeHe3lce TeHUTAJbHOI'O0 9H-
MOMETPHO03a BayKHA POJIb IPUHANJIEKUT TeHaM Me-
Tab0a13Ma, KOTOPBbIEe XapaKTepu3yITCA OO0JBIITOMN
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BapuabeJbHOCTHI0 MOJIEKYJIapHO# cTpyKTypsl [THK.
Cy1iecTByIOT TaHHBIE O TOBBIMIEHUN JIOKAJILHOU U
CUCTEMHOHN aKTWUBHOCTHU TIPU SHIOMETPHUO3E, UTO CO-
IIPOBOMKIAETCSA POCTOM IIPOBOCIATUTEIbLHBIX ITUTOKH-
HOB 1 (paKTOpa HEKPO3a OIyXoJieil anb(ha, KOTOPLIE
ABJIAIOTCA IIPOMOTOPaMU HEOAHTHOTeHe3a, 00sd3a-
TeJbHOTO KOMIIOHeHTa (GOPMUPOBAHUA U PABBUTUA
SHIOMETPUOUAHBIX TerTeporonuu. llemplo Hairero
MCCJIETOBAHUA OBLIO OMPEAENUTh POJIb IOJUMOP(U3-
Ma T'eHOB CHCTEMBI JeTOKCUKAIINY M UMMYHO3aBUCH-
MBIX MEXaHU3MOB B PA3BUTUY FeHUTATHLHOTO dHIOME-
Tpuo3a. Marepuansl u Meroabl. Hamu ob6cemoBaHo
102 mamueHTKN PEMpPOAYKTHBHOTO BO3pacra C Te-
HUTAJIbHBIM 9HIOMETPHo3oM. [l1d mpoBemeHUA Me-
IUKO-TeHEeTUUYECKNX HCCAeNOBAHUI OTOMpPAJIoCch 3-5
MJI BEHO3HOM KpOBM, KOTOpPYyIO Opaam ¢ v.cubitalis
B CTAHJAPTHHIX YCIOBUAX. AMILTUPUKAIINN T€HOM-
HBIX ITOCJI€ZIOBATEILHOCTEH IIPOBOIUIU C ITOMOIIHIO
MIOJIMMEPa3HOU IEMHON pPeakInyu Ha aMILIA(PUKATO-
pe «PCR-System 2400» ¢ nmpumeHennem Habopa pe-
areaToB Gupmbl «AmpliSens-100R». Mccenosanue
KOHIIEHTpPAIlM B CBIBOPOTKE KPOBU ITPOBOCIIAJIH-
TeJbHBIX IUTOKWHOB ITPOBOAMJIOCH HA MUMMYHO(DEp-
MeHTHOM cTpunroBom aHanausatope STATFAX 303
PLUS (USA) ¢ momoinsio HabOpOB IJIS PEaKTHUBOB
nna UDA. Pe3ynbTaThl NCCIETOBAHUA U UX 00CYK-
IeHue. PesyabTaThl IIPOBENEHHBIX WCCJIEIOBAHUU
MTO3BOJIMJIM YCTAHOBUTD, UTO T€HUTAJILHBIA SHIOME-
TPHO3 ACCOIUUPYETCA C AENEeIUNAHBIM IIOJUMOPQU3-
moM reroB GSTT1 u GSTM1. Tak:xe ObLIO yCTAHOB-
JIEHO, UTO Y JKEeHIIUH C BHYTPEHHUM T'eHUTAJbHBIM
SHIOMETPHO30M HalOmiofaeTcs mgocroBepuoe (p <
0,05) moBhINIIeHNE KOHIIEHTPAIIMK B CHIBOPOTKE KPO-
BU IIPOBOCHANUTENbHBIX NUTOKUHOB 1 PHO-0. BsI-
BOAbL. V3yueHne (paKTOPOB UMMYHHOU PETyIAIIUN U
reHHbIX mosmMopduamoB Il (assl cucTeMbl IeTOKCH-
Kalliy SBJIAETCA MEePCIeKTUBHBIM IJId JaIbHEHITNX
HAYYHBIX HCCJEJOBAHWIN B acIeKTe MCIOJb30BAaHUA
X B KQuecTBe BO3MOKHBIX MAapKePOB HEMHBA3UBHOM
IUATHOCTUKY TeHUTAJIHHOTO DHIOMETPHO3a.

KaioueBbie cioBa: TeHUTAJIBHBIA OHIOME-
TPHO3, IPOBOCHAJUTENbHbIE WHTEPJEUKWHBI, T'€HBI
GSTT1 u GSTM1.



