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Pesiome. Panee Obu11 0OHapy>KeHBI aCCOIMALIMU aHTUTEN KitaccoB A 1 G, crienu@uIHBIX K OeH30[a]mu-
peny (Bp), actpanuony (Es) u nporectepony (Pg), ¢ pakoM MosiouHoit xene3bl (PM2K) y XeHIIUH B TOCT-
meHomnay3e. MuauBunyanbHble cooTHoteHust IgA-Bp/IgA-Pg, 1gG-Bp/IgG-Pg, IgG-Es/IgG-Pg u IgG-Es/
IgG-Pg Takke ObLIM B3aMMOCBSI3aHbI C pUCKOM Bo3HMKHOBeHUs1 PM2K. Ipeanonoxunu, 4yTo ob6pa3zoBaHue
AHTHUTEJT K XUMHUYECKIM KaHIIepOTeHaM U CTEPOMIHBIM TOPMOHAM OOYCIIOBJICHO TEHETUICCKUM ITOJIMMOP-
(U3MOM I[IUTOKMHOB.

Llenb nccaemoBaHUs — BBISIBUTH MpeamnojaraeMble accoumanuuu aHtutea K Bp, Es u Pg u ux uHausu-
JIyaJIbHbIX COOTHOILLUEHU ¢ mtoauMopdu3moM B reHax ILIRN (rs4251961), IL1B (rs16944), IL6 (rs1800795,
rs1800796, rs1554606), ILS (rs4073), TNFA (rs1800629) u CD40 (rs6074022) y 310pOBBIX KEHILIWH 1 00JIbHBIX
PM2K B mocTMeHomay3e.

HccnenoBanu ceiBopoTOoUHbIe aHTUTea KiaccoB A u G K Bp, Es u Pg y 470 3mopoBbIX XXeHIIWH U 995
60abpHBbIX PM2K ¢ MOMOI1IbI0 HEKOHKYPEHTHOTO TBEpAO(ha3HOro UMMYHO(pEepMEHTHOrO aHanu3a. B kauectse
ancopOMpPOBaHHBIX Ha TJTACTMKE aHTUTEHOB MCITOJIb30BaIM KOHBIoraThl Bp, Es u Pg ¢ OBIYbUM CHIBOPOTOY-
HBIM aIbOYMMHOM. 1711 BBISIBJICHUS CBSI3aBIIMXCS C TalTeHAMM aHTUTEJ MCITOJIb30BaId MEYEHHBIC TIePOK-
cuaa3oi XxpeHa Ko3pu aHTUTeNa IpoTuB IgA mn IgG genoBeka. [eHeTnueckme MOMMMOPGU3MBI IIMTOKMHOB
uccienoBaiv ¢ nomouibto [P B pexxume peaqrbHOTO BpEMEHU.
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Y 310pOBbBIX XEHIIWH OOHAPYKEHBI aCCOLIMAILIMU UCCIEAYEMbIX aHTUTE U UX COOTHOILIEHUI C TOJUMOP-
dusmom B reHax ILIRN (rs4251961), IL6 (rs1800795), TNFA (rs1800629) u CD40 (rs6074022). Beicokue 3Ha-
YeHMs] MHINBUIYaTbHBIX cooTHOomeHut IgA-Bp/IgA-Pg (p =0,0001), IgG-Bp/IgG-Pg (p < 0,0001), IgG-Es/
IgG-Pg (p = 0,0003) 66111 accoumnupoBaHsl ¢ aienaeMm C reHa /L IRN. TlosbiineHHble ypoBHU I1gG-Es vanie
BCTpevach y Hocutenent aymrenst G reHa /L6 (p = 0,007) n y Hocuteneit amiens C rena CD40 (p = 0,005).
IToBeliieHHBIE ypoBHU IgA-Pg 66111 accotimupoBansl ¢ ajiesieM A reHa TNFA (p = 0,008). Y 6onbHbix PM2K
BBISIBJIEHBI ACCOLMALIMKA AaHTUTEJ TOIBKO ¢ mouMopduaMom B reHe CD40 (rs6074022). TToBbIlLIEeHHBIE YPOB-
Hu IgG-Es yaie BcTtpevanuch y Hocuteneit ajuiens T rena CD40 (p = 0,007).

Takum 06pa3om, BiepBble MOATBEPAMIIU yIaCTUE LIUTOKWUHOB B PETyJISILIUY OOpa30BaHUS aHTUTE, CTICLIU -
(GUYHBIX K XUMUYECKUM KaHIIEpOreHaM U CTEPOUIHBIM TOPMOHAM Y 3[I0POBBIX KEHIIIUH U 00JbHbIX PM2K.
HanpHeiiue uccienoBanus anturena K Bp, Es u Pg B couetaHuu ¢ aHainzoMm noauMopdursma B reHax 1IUTO-
KWHOB TTO3BOJISAAT ONTUMU3UPOBATh AUATHOCTUKY UHAUBUIYATbHBIX PUCKOB BO3BHUKHOBEHUSI TOPMOHO3aBU -
CUMBIX 3JI0KaYE€CTBEHHBIX OITYXOJIel y YesloBeKa.

Karouesnie cnosa: yumoxunsl, anmumena, 6en3ofajnupen, acmpaouon, npoeecmepon, pax MOAOYHOI Jicene3bl
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Abstract. Previous studies reported some associations between IgA and IgG antibodies specific to benzol[a]
pyrene (Bp), estradiol (Es) and progesterone (Pg), and breast cancer (BC) in postmenopausal women. Likewise,
the individual ratios of these antibodies (IgA-Bp/IgA-Pg, IgG-Bp/IgG-Pg, IgG-Es/IgG-Pg, IgG-Es/IgG-Pg)
were associated with BC. It was suggested that development of antibodies to chemical carcinogens and steroid
hormones was determined by functional polymorphisms of cytokine genes. The purpose of this study was to
identify the suggested associations of antibodies to Bp, Es, Pg, and their individual ratios to the following gene
polymorphisms: /LIRN (rs4251961), IL1B (rs16944), IL6 (rs1800795, rs1800796, rs1554606), IL8 (rs4073),
TNFA (rs1800629) and CD40 (rs6074022) detected in postmenopausal healthy women and BC patients.

The serum IgA and IgG antibodies specific to Bp, Es and Pg were studied in 470 healthy women and 995 BC
patients by non-competitive solid phase immunoassay. The conjugates of Bp, Es, Pg with bovine serum albumin
were used as adsorbed antigen. The goat antibodies against human IgA or IgG conjugated with horseradish
peroxidase were used for the detection of bound hapten-specific antibodies. Cytokine gene polymorphisms
were analyzed by the real-time PCR.

Associations between the studied antibodies and their ratios with the gene polymorphisms in /LI/RN
(rs4251961), IL6 (rs1800795), TNFA (rs1800629) and CD40 (rs6074022) were found in healthy women. Higher
individual ratios of IgA-Bp/IgA-Pg (p = 0.0001), IgG-Bp/IgG-Pg (p < 0.0001), IgG-Es/IgG-Pg (p = 0.0003)
were associated with the allele C gene /LIRN. The higher IgG-Es levels were more common in the persons
with allele G gene /L6 (p = 0.007), and with C allele of CD40 gene (p = 0.005). The high IgA-Pg levels were
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associated with A allele gene of TNFA (p = 0.008). Associations of antibodies were found only with genes
polymorphisms in CD40 (rs6074022) in BC patients. Higher IgG-Es levels were more common in persons with

allele T gene CD40 (p = 0.007).

In conclusion, we revealed the participation of cytokines in immune regulation of antibody genesis for
environmental chemical carcinogens and endogenous steroid hormones in healthy women and BC patients.
The future investigations of antibodies specific to Bp, Esand Pg combined with the analysis genes polymorphisms
in cytokines will be useful for detection of the individual hormone-dependent cancer risks in humans.

Keywords: cytokines, antibodies, benzo[a[pyrene, estradiol, progesterone, breast cancer

Pa6ora BeImoJjiHeHa B paMKax npoekrta VI.59.1.1
IIporpaMmmbl GyHAAMEHTAIBHBIX HAYYHBIX UCCASIO-
Banuii CO PAH (roc. 3aganue Ne 0352-2019-0011).

BeeneHue

B skcnepuMeHTax 10 MMMYHU3AILIMM KUBOTHBIX
KOHbBIOTaTaMM TIOJUIUKINYECKUX apoMaTUYeCKUX
YIJIEBOIOPOJIOB WJIM CTEPOMIHBIX TOPMOHOB C Ma-
KPOHOCHUTEJISIMU T0Ka3aHO O0pa3oBaHME TarTeH-
crrieunpUISCKIX aHTUTES U MOIYJISIIINS OMOIOTHYe-
CKUX 3(PPEKTOB 3TUX XUMUYECKUX COETMHEHUN [6,
7, 8, 10, 11]. B ecTecTBEeHHBIX YCIOBUSIX Y YeJIOBE-
Ka MHAYKTOpaMHu CcheluGUIecKnX aHTUTE] MOTYT
OBITh AIIYKThl META0OJIMTOB YKa3aHHBIX BEIIECTB
¢ JIHK [5, 14, 15]. beuin o6Hapy:KeHbI accoliauia
aHTUTEeN, cneuudUUHbIX K OeH3o[a]mupeny (Bp),
actpanuogy (Es) u nporectepony (Pg) ¢ pakom Mo-
JouyHol xkesne3bl (PM2K) y XeHIIMH B TOCTMEHOTAa-
y3e [1, 9].

C npyroii CTOpOHBI, HEKOTOPBIMU HCCJICIOBATE-
JIIMM OOHaApy>kKeHbI aCCOLMAIIUY TTOJUMOP(MHBIX Ba-
PUAHTOB IreHOB LIMTOKKMHOB ¢ PM2K [12, 13].

YuuTeiBas 00IIEN3BECTHOE BIMSTHUE IIMTOKUHOB
Ha aHTUTEJOTIeHe3, ITIPEICTaBIsIETCS IIejiecoo0pas-
HBIM M3yYUTh B3aMOCBSI3U YPOBHEI aHTUTE K X1~
MUYECKMM KaHIeporeHaM U CTEPOMIHBIM TOPMO-
HaM C FeHETUYECKUM MOJTMMOPOU3MOM LIMTOKUHOB
M OCOOEHHOCTHU TaKMX B3aMMOCBSI3Ei MPU OHKOJIO-
TUYECKUX 3a00JIeBAHUSIX.

Ilems HacTosmeid padoTbl — BBISIBUTH ITPEHIIO-
JlaraeMble accolMalliy YpOBHEH aHTUTeJN, CHelu-
¢duuHbix K Bp, Es u Pg, ¢ BapuaHTamMu reHOB Liv-
TOoKUHOB [LIRN (1s4251961), ILIB (rs16944), IL6
(rs1800795, rs1800796, rs1554606), ILE (rs4073),
TNFA (rs1800629) u reHa mOBEPXHOCTHOT'O peleH-
Topa B-mumbountoB CD40 (rs6074022) y 310pOBBIX
XKeHIIUH 1 6oJibHBIX PM2K B mocTMeHormnay3se.

Matepuans! u MeTogbl

B o6cieqoBaHM IPUHSIIN ydacTre 1465 sKeHIIH
B nocTMeHornay3e. M3 Hux 995 — ¢ amarHo30M «MH-
Ba3WBHAs KapIIMHOMAa MOJIOYHOM KeJIe3bI», KOTOPhIC
MOCTYIUJIU Ha nedyeHrue B O0JacTHON KIMHUYECKUI
oHKoJornyeckuii aucraHcep r. KemepoBo. Ilnartos
«PM2K» B KaxkaoMm ciiyyae ObLT MOATBEPXKAEH I'MCTO-
JOTUYEeCKU. Y OOJBIIMHCTBA XEHIIUH Oblja BbISIB-

nmeHa I u Il cragum 3a6onesanus (37,3 u 43,6%), 111
u IV cragnu cocraBunu 18,2 1 0,9% COOTBETCTBEHHO.
MenuaHa Bo3pacTa XKEHIIMH B MCCAeAyeMOM Ipym-
ne — 63 roga (MHTepKBapTUWIbHbIA pa3zmax — 58-69).
B rpynny cpaBHeHusT ObUiM BKItOUYeHBI 470 yc-
JIOBHO 3[IO0POBBIX KEHIIWH, IMPOXUBAIOIINX Ha Tep-
putopuun Kemeposckoii obnactu, u moHopsl Keme-
POBCKOTO 1IEHTpa KPOBU 0€3 MaTOJOTMH MOJIOYHOMN
Keae3bl. MenuaHa Bo3pacTa KEHIIWH B TpyIIe
cpaBHeHMs — 57 neT (MHTepKBapTWIBHBIN pa3Max —
53-61).
3abop mnepudepruIecKoil KpOBU OCYIIECTBISIIICS
COTJIACHO 3TUYECKMM CTaHIapTaM B COOTBETCTBUU
¢ XenbcuHkckoi nexnapauueit 1975 r. u «IlpaBu-
JJaMU KJIMHWYECKOM TpakTnuku B Poccuiickoit Me-
Iepalin», YTBepKIeHHBIMH [IprKkazom MuH3opasa
P® Ne 266 ot 19.06.2003 1. Bce >KeHIIMHbBI, y4aCTBO-
BaBIIIME B MCCJICIOBAaHUM, Jaju UHGOPMUPOBAHHOE
OHUCbMEHHOE coIylacue Ha ydacthe B Hem. OOpas-
Lbl CBIBOPOTKM KPOBU OOCJIeAyeMbIX 3a0UpauCh
B aJIMKBOTHI U XpaHuJinuch npu -70 °C.
WccnenoBanue antuten kiaaccoB A m G k Bp,
Es u Pg mpoBoauin ¢ moMoIbi0o HEKOHKYPEHTHOI'O
MMMYHO(EpPMEHTHOro aHajan3a B COOCTBEHHOU MO-
mudukanmn [2]. B kadecTBe aHTUTEeHA Ha ITOJIMUCTH-
POJIbHbIE UMMYHOJIOTMYECKUE TUIaHIIEThl ObLTU UM-
MoOuIM30oBaHbl KoHbIoraTtel Bp, Es u Pg ¢ ObrubumM
CBIBOPOTOUHBIM anboymuHoMm (BSA). Kownsbiorar
Bp-BSA 0ObUT mojTydeH cOIIaCHO paHee OMMCaHHOW
metoauke. Konbiorat Es-BSA Obu1 cuHTe3upoBaH
nyTeM IpucoeanHeHUsT BSA K acTpaaronXmHOHAM,
MoJly9eHHBIM okuciaeHueM Es conbio @pemu. KoHb-
rorat Pg-BSA Obi1 mojiydeH myTeM KOHBIOTalluu
remuriyTapata 21-runpoxkcumnporectepoHa u BSA
KapOOIMUMUAHBIM criocooomM. CBsi3aBlIMecs] aHTU-
TeJia BBISIBJISUIM C ITIOMOIIBIO KO3bUX aHTUTEJI IIPOTUB
IgA(G) yenoBeka, MEUEHHBIX MEPOKCUIA30M XpeHa
(Novex, CIIA) B pazsenenuu 1:10000. Peructpauuio
ancopOMpoOBaHHBIX Ha TUIAHIIIETe aHTUTE IIPOBOIU -
JIV C MOMOIIbIO CyOcTpaTHOTO Oydepa, coaepKallero
TerpameTunoeHsunud (TMB, CIIIA), Ha poTomeTpe
(Yuurman, Poccust) ipu aivHe BoJHbI 450 HM. Ypo-
BCHB aHTUTEJI K TallTeHaM BBIPaKaJil B OTHOCUTEIIb-
HBIX €IUHUILIAX Y BBIYUCISUIU IO hopMyIIe:
IgA(G)-X = (ODy _gsp-ODpgsa)/ODpgsy,
rone X = Bp, Es, Pg; ODy ys» — CBSI3BIBAHWE aHTU-
Ten ¢ KoHbloratoM ranteH-BSA, ODgg, — doHo-
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BO€ CBsI3bIBaHUE aHTUTEN ¢ BSA. BennurHa ypoBHS
IgA(G)-X mokaspIBajia, BO CKOJIBKO pa3 CBSI3bIBaHUE
C TanTeHOM IIPEBbIIIAET CBSI3bIBAHUE C OEJIKOM-HO-
CUTEJIEM.

T'enoTunupoBanune

O6pasusl JHK Bbiaensnu u3 aumM@pOUUTOB Me-
pudepudeckoii KpoBM C IIOMOIIbIO MeToma de-
HOJI-XJIOPODOPMHON DKCTPAKIIMU C TOCIEAYIOIIUM
ocaxaeHueM 3TaHosioMm, obpasubsl JHK xpanunu
npu -20 °C.

TunupoBanue noaumopdusma reHa /L6 rs1800795
OCYIIECTBIISIJIA C TOMOIIBIO METO/Ia AaCUMMETPUYHOM
TTLIP B pexxume peaqbHOTO BPEMEHMU C UCIOJIb30Ba-
HUeM (hITyOpPECIIEHTHO-MEUEHOTO OJIMTOHYKJICOTHU I -
Horo 3oHAa. Peakuuio amruindukaluu npoBOAMIN
B CJIENYIONIMX YCIIOBUSIX: HayajbHasl eHATypalus

(96 °C — 3 MuH); 3aTeM 54 1IMKJjIa, BKIIOYAIOLINX JIe-
HaTypaumio pu 96 °C — 6 ¢, OTKUT TTpaiiMepoB TIpU
56 °C — 6 ¢ 1 mocJeayolLyo saoHrauuo npu 72 °C —
6 c; perucTpupoBaIy KpUBbIC TJIaBJICHUs B Auarna-
30He Temnepatyp 35-85 °C, moBbIlIasg TeMIlepaTrypy
Ha 0,5 °C B KaxXJA0M LIMKJIE OT HaYaJlbHOU TeMIiepa-
TYpBI, KaXXIBII IIar COIIPOBOXKIAJICS peTHCTpallneit
(JIyOpeClIeCHTHOIO CUTHaja B AMamna3oHe, COOTBET-
CTBYIOLLIEM HHTepBally (payopodopa. OOLuii 00b-
eM peakIMoOHHOoI cMmecu coctaBui 20 Mkia: 10 mM
Tpuc-HCI (pH 8,9), 55 mM KCI; 2,5 mM MgCl,,
0,05% Tween 20, 0,2 mM dNTP, 20-100 ng AHK,
1 en. akt. Klentaq-JAHK-mmonnmepa3ssl, pacTBOPHI
OJIUTOHYKJIEOTUIHBIX ITpaiiMepoB 1 30H1a B CIEAYIO-
X KOHIEHTPAIUSIX: JUMUTHPYIOIINI ITpaiiMep —
0,1 mM (5-TGGGGCTGATTGGAAACCT-3"),

TABJALA 1. MOCNEQOBATENBHOCTb NMPAUMEPOB M 30HAOB, MCMONb3YEMbIX B UCCNELOBAHUM
TABLE 1. SEQUENCE OF PRIMERS AND PROBES USED IN THE STUDY

Monumopduam Mpanmepsl | NMocnegoBaTenbHOCTL NpanMepoB MocnepoBaTenbLHOCTL 30HOOB
Polymorphism Primers Primer sequence Probe sequence
npsmMmomn , , , ,
: 5’-ccccagccaagaaaggtca-3 5’-R6G-ctctgcctcGggagcetctc-BHQ-3
-511T>C IL1B direct Jeeaagaansd geeema9ed
rs16944 v
( ) 0bpaTHbI 5'-ttgagggtgtgggtctctac-3’ 5’-Fam-ctctgcctcAggagcetctc-BHQ-3
reverse
npsimon , ; ) ,
: 5’-cggtgagccctaagtctaag-3 5’-R6G-atggacctgGtgctatctgc-BHQ-3
+1018T>C IL1RN direct 997929 geead dgaecamaTEE
rs4251961 i
( ) 0GpaTHLIA 5’-cttcagacctcattttgacagc-3’ 5’-Fam-atggacctgAtgctatctgc-BHQ-3’
reverse
npsimon , , , '
: 5'-catctgagttcttctgtgttctg-3 5’-R6G-caacagccCctcacagg-BHQ-3
9.4481G>C IL6 direct gagTeTeeeT ° %
rs1800796 "
( ) 0BpaTHbIA 5’-cgagacgccttgaagtaactg-3’ 5’-Fam-caacagccGcetcacagg-BHQ-3'
reverse
npsAmMon 5’-caactgtcaaatgtttaaaactcc-3’ 5’-Fam-ccctgAgagtacctttccc-BHQ-3
g.6942T>G IL6 direct
rs1554606 v
( ) 0bparTHLIM 5’-ccaggggcagccagagag-3’ 5’-Hex-ccctgCgagtacctttccc-BHQ-3’
reverse
npsAmMon 5'-tgttctaacacctgccactct-3’ 5’-Fam-aagcatacaAttgataattc-BHQ-3’
-251A>T IL8 direct
rs4073 y
( ) O?g\::;:m 5’-acatttaaaatactgaagctccaca-3’ 5’-Hex-aagcatacaTttgataattc-BHQ-3’
npAMou 5’-cacaaatccaagacaacactact -3’ 5'-R6G-cttccccCtcccaaagaage -BHQ-3
-1082A>T IL10 direct
rs1800896 i
( ) osrg\zrr:bem 5’-gataggaggtcccttactttcc -3° 5’-Fam-cttccccTtcccaaagaage -BHQ-3
npAmMon 5’-gtcctacacacaaatcagtcagt-3’ 5’-Fam-tccteectgetcTgattc-BHQ-3
-308G>A TNFA direct
rs1800629 i
( ) 0bparTHbIM 5’-ttggggacacacaagcatca-3’ 5’-R6G-tcctecctgetcCgattc-BHQ-3
reverse
npsmon , , ) ,
9.46111557C>T direct 5’-ccctgcactgtctccagg-3 5’-FAM-ctgccatgtcAtgaggacac-BHQ-3
CD40 5 —
(rs6074022) ° r::;::'" 5'-atacggacttctccataggctg-3’ 5'-R6G-ctgccatgtcGtgaggacac-BHQ-3’
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u30bITOuHbINA patimep — | mM (5’ -AGGAAGAGTG
GTTCTGCTTCT-3’) u 30oun — 0,1 mM (5’-R6G-
CTTTAGCATcGCAAGACA-BHQ-3).

TMomumopdusmrena IL /RN (rs2234663) nerexTu-
POBaJIM C TOMOIBIO 3JIEKTPO(POPETUUECKOTro pasae-
JieHus1 npoaykToB amruindukamnuu [3]. VNTR amie-
au B reHe /L 1RN obGo3Havaau ciaeayolimM o0pa3om:
autens ILIRN*1 comepxail 4eTbIpe TaHACMHBIX IT0-
BTopa rno 86 H. 11.; aenb [ILIRN*2 — nBa TaHmeM-
HBIX MOBTOpa; ayiedb /LIRN*3 — 1aTh TaHIEMHBIX
noBTopa; ajuienab [LIRN*4 — Tpu TaHAEMHbBIX TIOBTO-
pa. AMIUIM(pUKALIMIO TPOBOAUIN C MOMOIIbIO Tep-
monukiepa «Tepunk» (HIT® «IHK-Texnomorus»,
Poccus).

[cHOTUTIMpOBAaHWE  OCTAJbHBIX  ITOJIMMOpPGQ-
HbIX JIOKycOB [LIB (rs16944), ILIRN (rs4251961),
IL6 (rs1800796, rs1554606), ILS (rs4073), ILI0
(rs1800896), TNFA (rs1800629) u CD40 (rs6074022)
BbIMoyiHsLIM MeTonoM [ILIP B pexume peasibHO-
ro BPEMEHU C HCHOJb30BaHUEM KOHKYPUPYIOIINX
TagMan-30oH10B. Peakiumio aMruindukaumdm IIpo-
BOOWJIM B CJIENYIOIIMX YCTOBUSIX: HavyajabHas AeHa-
typauus (96 °C — 3 MuH); 3atemM 50 LIMKJIOB, BKJIIO-
yapowmux AeHatypanuio npu 96 °C — 8 ¢, oTXur
npaiimepoB nipu 58 °C — 40 ¢ u mocieayIoNLyIO 2JI0OH-
ramuio ripu 72 °C — 8 ¢. O61mmii 06beM peaKIIMOHHOM
cmecu 6611 20 M. CMech comepxkana: 65 mM Tpuc-
HCI (pH 8,9), 24 mM (NH,),SO,; 3,0 mM MgCl,,
0,05% Tween 20, 0,2 mM dNTP, 20-100 ng JHK;
300 mM kaxmoro mpaiimepa; 100-200 nM TagMan-
30HA0B (Tadi. 1); 0,5 ex. akT. TepMocTadbMIbHOM Taq-
noauMepasbl. AMIUIM(UKAIIMIO TIPOBOIMIN C TIOMO-
mbio TepMmonkiepa CFX-96 (Bio-Rad, CIIIA).

CTaTUCTUYECKUI aHau3 ITIOJYYCHHBIX pe3yJib-
TaTOB MPOBOOWJICS C TOMOIIBIO TIaKeTa CTaTH-
cTuueckmx Iporpamm Statistica 8.0 (StatSoft Inc.,
CIIIA), oHnmalH-KaJabKyIITOPOB http://gen-exp.ru/
calculator or.php, https://www.snpstats.net/start.htm.
CooOTBeTCTBME YAaCTOT F'€HOTUITOB M3yYaeMbIX T€HOB
paBHoBecuio Xapau—Baiin6epra (HWE) oueHuBa-
au ¢ nmoMmolupio kputepust 2 INupcona. Hyneyto
rumnore3dy otBepraym npu p < 0,05. HeHopmaib-
HBI XapakTep paclpencaeHUsT KOJIMYEeCTBEHHBIX
nokasaTesieil ompenessiid C IOMOIIbIO KpUTepus
Iarmmupo—Yuika, U B HajJbHEWIIEM CTaTUCTHYEC-
CKU 3HAYMMBIC Pa3Iddus MEKIY TPYIIIIAMH BBISB-
JISUTM ¢ TIOMOIIBIO HEITapaMeTPUIEeCKOr0 KPUTCPHUS
¥? ¢ monpaBkoii Meiitca (Yates) Ha HeNpepLIBHOCTD
Bapuanuu. 3a KpUTUYECKUI YypOBEHb 3HAUYMMOCTU
npuHUMajiock 3HadeHue p < 0,05. Cuity acconpanimn
aHTUTE]I U TTOJUMOPGHBIX BApMAHTOB M3ydaeMbIX
T€HOB Y 3IOPOBBIX XEHIIUH U 0071bHBIX PMXK one-
HUBaJIX C TIOMOIIIbIO BEJIMYMHBI OTHOIIICHMS IIIAHCOB
(odds ratio, OR) ¢ noBeputenbHbIM HHTepBajioM (CI)
npu 95% ypoBHe 3HaUMMOCTU. B KadecTBe Ga30BOIi
MOZEIU UCMOIb30BaIU alIMTUBHYIO MOJIE/Ib Hacse-
JIOBaHUsI TIpU3HAKa.

PesynbTathl 1 06CYyXaeHWe

CHavasna OTAeTbHO TSI KaXKIOW U3 UCCIeMyeMbIX
rpynmn paccuuTaniu MearaHbl (Me) ypoBHE aHTUTEN
knaccoBAu G, crietmuduuHbix K Bp, Esu Pg, a takske
Me nHaIUBUIYaTbHBIX COOTHOIIIEHUI aHTUTEN Bp/Pg
n Es/Pg. 3aTtem npoBenu aHaand3 4yacTOT BCTpedae-
MOCTH HU3KUX (< Me) u BeIcOKMX (> Me) 3HaueHuit
YPOBHENW aHTUTEN U UX COOTHOUIEHUIN Y HOCUTEJIEU
OTIEJIbHBIX TEHOTUIIOB U aJUIeJIel UCCeIyeMbIX 11~
TOKMHOB Yy 3J0POBBIX KEHIIWH U Yy 00J1bHBIX PM2K.
Paccuurtanu orHomrenune maHcoB (OR) obHapyxe-
HUST BBICOKMX YPOBHE aHTUTENT M BBHICOKMX 3Hade-
HUM UX COOTHOILIEHUMN Y HOCUTEIEN OTHEIbHBIX aJl-
JIee MCCaeayeMbIX TeHOB IIMTOKMHOB.

Accommanuu antutesl K Bp, Es u Pg ¢ moaumop-
¢u3MOM reHOB HMCCJIeAyeMBIX IMTOKMHOB y 3/I0POBBIX
JKEHIIUH

B Tabnuue 2 npuBeaeHo pacrpeaeieHue 310po-
BBIX JKEHIIUH MO YacTOTe BCTPEYAEMOCTU HM3KUX
¥ BBICOKMX 3HAUCHUI YPOBHEN MCCICIyeMBIX aHTU-
TeJl U UX UHAUBUIYaJIbHBIX COOTHOIIIEHUI B acco-
WAl C OTAEJIbHBIMUA TEHOTUIAMU U aJUICISIMU
TeHOB IIMTOKMHOB M TeHa ITOBESPXHOCTHOIO pelIeIl-
Topa B-numdouuros CD40. IlpeacraBieHbl TOIBKO
BBISIBJICHHBIE cTaTUCTUYecKU 3HaunMmbie (p < 0,05)
B3aMOCBSI3H.

OOHapyXeHbl UCKOMBbIE acCOlMallMd Te€HEeTHhYe-
ckoro noaumopdusma ILIRN (rs4251961) ¢ ypoB-
HaMmu [gA-Bp, a Takke ¢ cooTHomeHusIMu IgA-Bp/
IgA-Pg, IgG-Bp/IgG-Pg, IgG-Es/IgG-Pg. Beicokue
ypoBHU IgA-Bp 1 BBICOKME 3HaYeHUsI yKa3aHHBIX
COOTHOIIICHU OBLIM B3aMMOCBSI3aHEI ¢ ajeiem C
(OR =1,4-1,9) rena ILIRN.

ITenetnueckuii nosumopbusm [LI1B (rs16944)
OBIIT CTAaTUCTUYECCKM 3HAUYMMO B3aMMOCBSI3aH C CO-
otHomeHusimu IgA-Es/IgA-Pg u IgG-Es/IgG-Pg
(p = 0,03-0,04). IToBbllIeCHHbIE 3HAYEHUST YKa3aH-
HBIX COOTHOIICHUH Jallle BCTPEUAINCh Y HOCUTEIeH
autenst T rena IL1B.

TTonumopdHbIe TOKYChl B reHe /L6 OblIM cTa-
TUCTUUECKHN 3HaumMo accoumupoBaHbl ¢ IgG-Es
(rs1800795, p = 0,007 u rs1554606, p = 0,03). U B
TOM, W JIpYroM ciiyyae Bbicokue ypoBHU IgG-Es
ObTM B3amMocBs3aHEI ¢ atesieMm G (OR = 1,5-1,3
COOTBETCTBEHHO).

IMonumopdusm rena TNFA (rs1800629) ObL1 B3a-
nMmocss3aH ¢ IgA-Pg (p = 0,008). Y Hocureneit an-
Jienst A Jaie BCTpeyaluch BbIcoKue ypoBHU IgA-Pg
(OR = 1,8).

IMomamopdusm rena CD40 (rs607022) acconum-
poBaH ¢ IgG-Es (p = 0,005). Beicokue ypoBHu 1gG-
Es 661111 B3anmocssizansl ¢ aienem C (OR = 1,5).

Accouuanuu antutea K Bp, Es u Pg ¢ nosmmopd-
HBIMM BapUAHTAMM TEHOB WCCJIEAYEMbIX IMTOKUHOB
y 6oabHBIX PMI2K

Y 6onbHBIX PMK (Tabn. 3) oOHapyKeHbI CTaTHU-
CTUYECKU 3HAaYMMbIE B3aMMOCBS3U TMOJUMOpbhUu3Ma
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TABJALIA 2. YUCNO CNYYAEB (n) U HACTOTA BCTPEYAEMOCTM (%) HU3KUX (< Me) U BbICOKNX YPOBHEW (> Me)
WCCNELQYEMbIX AHTUTEN U UX UHOUBMAYANbHbLIX COOTHOLLEHWA Y 300POBbIX XEHLUUH NMPU OTAENbHbIX

FEHOTUNAX N ANNENAX LIMTOKMHOB

TABLE 2. CASES NUMBERS (n) AND FREQUENCIES (%) OF THE LOW (< Me) AND HIGH (> Me) STUDIED ANTIBODIES
LEVELS AND INDIVIDUAL ANTIBODIES RATIOS IN HEALTHY WOMEN IN RELATION TO CYTOKINES GENOTYPES AND

ALLELES
FeHbl
MeHoTUNBI AnTuTena
Annenu Y X COOTHOLIEHUA p-value
Genes Antibodies, ratios
Genotypes
Alleles n/% n/% OR (95%CI)
IgA-Bps< 2,5 IgA-Bp> 2,5
+1018T>C IL1RN (rs4251961)
TT 133/55,6 104/45,0 0,01
TC 87/36,4 99/42,9
CcC 19/8,0 28/12,1
=
C 353/74,0 307/66,0 0,7 (0,5-0,9)
125/26,0 155/34,0 1,4 (1,1-1,9)
IgA-Bp/IgA-Pg < 1,0 IgA-Bp/IgA-Pg > 1,0
+1018T>C IL1RN (rs4251961) ik it gA=ponTe
TT 139/59,1 98/41,7 0,0001
TC 79/33,6 107/45,5
CcC 17/7,2 30/12,8
T
c 357/76,0 303/64,0 0,6 (0,4-0,8)
113/24,0 167/36,0 1,7 (1,3-2,3)
IgG-Bp/IgG-Pg < 1,2 I9G-Bp/lgG-Pg > 1,2
+1018T>C IL1RN (rs4251961) 9 P9 9 9 P19 9
TT 144/60,5 93/40,1 < 0,0001
TC 78/32,8 108/46,5
cC 16/6,7 31/13,4
-
c 366/77,0 294/63,0 0,5 (0,4-0,7)
110/23,0 170/37,0 1,9 (1,5-2,6)
IgG-Es/IgG-Pg < 1,4 IgG-Es/lgG-Pg > 1,4
+1018T>C IL1RN (rs4251961) 9 9 9 9 9 9
TT 141/58,3 96/42,1 0,0003
TC 83/34,3 103/45,2
CcC 18/7,4 29/12,7
=
I 365/75,0 295/65,0 0,6 (0,5-0,8)
119/25,0 161/35,0 1,7 (1,3-2,2)
IgA-Es/IgA-Pg < 1,1 IgA-Es/IgA-Pg > 1,1
-511T>C IL1B (rs16944) 9 i g anTg
CcC 123/50,0 90/40,2 0,04
CT 103/41,9 110/49,1
TT 20/8,1 24/10,7
C
T 349/71,0 290/65,0 0,8 (0,6-0,99)
143/29,0 158/35,0 1,3 (1,01-1,80)

-511T>C IL1B (rs16944)
CcC

CT

T

c

T

IgG-Es/lgG-Pg < 1,4

IgG-Es/lgG-Pg > 1,4

121/50,0 92/40,0 0,04
102/42,1 111/48,7

19/7,8 25/11,0
344/71,0 295/65,0 0,8 (0,60-0,98)
140/29,0 161/35,0 1,3 (1,02-1,80)

176




2020, T. 22, Ne 1
2020, Vol. 22, No 1

Anmumena k ben3zofanupeny u eenvl UUMOKUHOB
Benzo[a[pyrene antibodies and cytokine genes

FeHbI
MeHoTUNbI AnTtuTena
Annenm M UX COOTHOLUEHUS p-value
Genes Antibodies, ratios
Genotypes
Alleles n/% n/% OR (95%Cl)
IgG-Es < 5,8 IgG-Es > 5,8
-174G>C IL6 (rs1800795)
GG 54/25,0 61/33,9 0,007
GC 116/53,7 99/55,0
CcC 46/21,3 20/11,1
G
c 224/52,0 221/61,0 1,5(1,10-1,96)
208/48,0 139/39,0 0,7 (0,5-0,9)
IlgG-Es <5,8 IgG-Es > 5,8
g.6942T>G IL6 (rs1554606)
GG 58/24,4 71/30,6 0,03
GT 128/53,8 129/55,6
TT 52/21,9 32/13,8
G
T 244/51,0 271/58,0 1,3 (1,03-1,70)
232/49,0 193/42,0 0,8 (0,60-0,97)
IgA-Pg<2,5 IgA-Pg > 2,5
-308G>A TNFA (rs1800629)
GG 200/85,5 178/75,4 0,008
GA 33/14,1 56/23,7
AA 1/0,4 2/0,8
G
A 433/93,0 412/87,0 0,6 (0,4-0,9)
35/7,0 60/13,0 1,8 (1,2-2,8)
IgG-Es < 5,8 IgG-Es > 5,8
g.46111557C>T CD40 (rs6074022)
TT 145/60,9 120/51,7 0,005
CT 84/35,3 88/37,9
CcC 9/3,8 24/10,3
-
c 374/79,0 328/71,0 0,7 (0,5-0,9)
102/21,0 136/29,0 1,5(1,1-2,0)

B reHax ILIRN (rs2234663), IL6 (rs1800795), ILS8
u CD40 c IgA-Pg, IgG-Es u ¢ cooTHOomeHUusIMH IgA-
Es/IgA-Pg n IgG-Es/IgG-Pg (p = 0,02-0,04). B T0
Xe Bpems nonnMopdusMm reHa CD40 oxkasancg ac-
counupoBaHHBEIM ¢ IgG-Es (p = 0,007). Beicokue
ypoBHU IgG-Es BeIsIBISIIMCH yalie y 60abHbIX PM2K
camreneMm T (OR = 1,3).

BriepBbIe BBISIBIICHBI aCCOTAALIY TTOJTMMOPQHBIX
BapMaHTOB I'eHOB IIMTOKMHOB C 00pa30BaHMEM aHTH-
Ted, CIeUM(MUIHBIX K XUMUYSCKMM KaHIIepOoTeHaM
OKpYKaloIle cpeabl U SHAOTCHHBIM CTEPOUIHBIM
ropMoHaM. HecMoOTpss Ha CXOXeCTb XMMHWYECKOM
CTPYKTYPBI 3TUX HU3KOMOJIEKYJISIDHBIX COSAUHEHUI
(ocobeHHo Es u Pg), BiussHue LHIUTOKMHOB Ha oOpa-
30BaHUE CrieM(UISCKUX aHTUTE MPOSIBJISIIOCH TTO-
pa3HOMY.

Hanpumep, y 310pOBBIX XKEHIIUH MOJUMOPdHbIE
JoKychl reHoB IL6 (rs1800795, rs1554606) u CD40
OBUTM aCCOLIMMPOBAHBI C YPOBHIMU aHTUTEN K Es, HO

He K Pg u x Bp. INontumopdusm rena TNFA okazai-
Cs1 B3aMMOCBSI3aHHBIM C YPOBHSIMU aHTUTEN K Pg, HO
He K Es u Bp. I[1pu aToM ykazaHHbIe TOIUMOP(PU3MbI
OBLIM aCCOLIMUPOBAHBI TOJIBLKO C OMHUM U3 KJIaCCOB
antutesn — A wiu G.

Takxe y 300pPOBBIX XEHIMUH MOIUMOPDOU3M
ILIRN OblT accolMMpOBaH C YPOBHSIMU TOJIBKO
IgA-Bp, Ho He ¢ IgA wm IgG k Pg. I1pu 3ToM crib-
HBIC B3aMMOCBSI3M MMEJIN MECTO C WHIWBUIYaTb-
HbIMU cooTHoleHusimu IgA-Bp/IgA-Pg, 1gG-Bp/
1gG-Pg, IgG-Es/IgG-Pg.

Y 6onbHbIX PM2K nckoMble acconMaiiiu okasa-
JIUCh 3HAYUTEJIbHO c1abee, YeM y 30POBbIX KeHIIIH
(C HU3KMM YPOBHEM CTAaTUCTUUYECKOM 3HAYMMOCTH),
3a uckimouyeHnem CD4(0, KOTOpblii ObLI B3aMOCBSI-
3aH ¢ oopazoBanuem IgG-Es.

IIpyuymHBI  TIEPEeYUCICHHBIX  OCOOCHHOCTEH
KaK y 3[I0POBBIX XEHIIWH, TaK U y 60abHbIX PM2K
OCTalOTCSl Heu3BeCTHbIMU. [locKoJabKy B 00pazo-
BaHUM aHTUTEN JIFO0OI cnelnGUIHOCTH YIaCTBYET
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TABJALIA 3. YUCNO CNYYAEB (n) U HACTOTA BCTPEYAEMOCTM (%) HU3KUX (< Me) U BbICOKNX YPOBHEW (> Me)
WCCNELQYEMbIX AHTUTEN U UX UHOAUBMAYANbHbLIX COOTHOLLEHWA Y BONbHbIX PAKOM MOJIOYHON XENE3bI MPU
OTAENbHbIX FTEHOTUNAX WU ANNENAX LUTOKUHOB

TABLE 3. CASES NUMBERS (n) AND FREQUENCIES (%) OF THE LOW (< Me) AND HIGH (> Me) STUDIED ANTIBODIES
LEVELS AND INDIVIDUAL ANTIBODIES RATIOS IN BREAST CANCER PATIENTS IN RELATION TO CYTOKINES GENOTYPES

AND ALLELES
leHbl
FeHoTUNBI AnTuTena
Annenu N UX COOTHOLLUEHUSA p-value
Genes Antibodies, ratios
Genotypes
Alleles n/% n/% OR (95%Cl)

ILTRN (rs2234663) IgA-Pg 2,0 IgA-Pg > 2,0

[52254699) 99/48,7 112/58,3

w174 87/42,9 59/30,7 0,04

*o/o 15174 12/6,3

*1/*3+*2/*3+*1/*5 2/1,0 9/4,7

1 286/70,1 289/75,3 1,4 (1,01-1,90)

2 118/2,9 86/22,4 0,7 (0,50-0,99)

IgA-Pg < 2,0 IgA-Pg > 2,0

174G>C IL6 (rs1800795) 979 979

GG 146/29,7 175/34,8 0,03

GC 235/47,8 239/47,5

cc 111/22,6 89/17,7

G

c 527/54,0 589/59,0 1,2 (1,03-1,50)
457/46,0 417/41,0 0,8 (0,70-0,97)

IgG-Es/lgG-Pg < 1,6 IgG-Es/IgG-Pg > 1,6

-251A>T L8 (rs4073) J Chdills J Shliils

TT 167/33,3 115/27,6 0,02

AT 235/46,9 197/47,2

AA 99/19,8 105/25,2

T

A 569/57,0 427/51,0 0,8 (0,70-0,96)
433/43,0 407/49,0 1,3 (1,04-1,50)

IgA-Es/IgA-Pg < 1,4 IgA-Es/IgA-Pg > 1,4

9.46111557C>T CD40 (rs6074022)

TT 289/55,0 290/61,7 0,03

CT 206/39,2 160/34,0

cc 30/5,7 20/4,3

T

c 784/75,0 740/79,0 1,3 (1,02-1,69)
266/25,0 200/21,0 0,8 (0,70-0,98)

IgG-Es <5,8 IgG-Es > 5,8

9.46111557C>T CD40 (rs6074022)

TT 273/53,9 306/62,7 0,007

CT 205/40,4 161/33,0

cc 29/5,7 21/4,3

e

c 751/74,0 773/79,0 1,3 (1,08-1,64)
263/26,0 203/21,0 0,8 (0,6-0,9)

BECh CIIEKTP LIUTOKWHOB M MOBEPXHOCTHBIX pElIeII-
TOpPOB JUM@POLUTOB (B TOM uucie cucrema HILA,
OYEBUJIHO, OoOecreuynBalollas paclo3HaBaHUE HU3-
KOMOJIEKYJISIDHBIX TallTEHOB B COCTaBe MaKpoMoJie-
KYJASIPHBIX aqAyKTOB), NaJbHEMIIIMEe MCCIeI0BaHUS

TeHEeTUYECKUX OCHOB 00pa30BaHUS aHTUTEII IIPOTUB
XUMHUYCCKIX KAHIIEPOTE€HOB U CTCPOMITHBIX TOPMO-
HOB I1eJ1€CO00pa3HO MPOBOJIUTH C UCITOJb30BaHUEM
METOJIOB MHOI'0(paKTOPHOIO PEerpecCMOHHOIO aHa-
Jin3a Ha OOJIBIIIMX BEIOOpKAX.
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