YK 618-091.817;092.12
Pomanwk A.M., JIungin M.C., Mockanenko P.A., Ky3enko €.B.
MOP®OJIOI'TYHI TA BIOXIMIYHI OCOBJIMBOCTI PAKY
MOJIOYHOI 3AJ1I03U B YMOBAX 3ABPY/JJHEHHS JTOBKIJLIA
COJISIMH BAKKUX METAJIIB
CyMcbKHuH JepxaBHUM yHiBepcuTeT, Mean4YHuil iHcTUTYT (M. Cymn)

Jlana po0OoTa BUKOHaHa B MeXaX HABYAJIbHO-AOCITIIHUIBKOI TEMHU
«Mopdorenes 3arajibHONMATOJIOTIYHUX TporeciBy, Ne mepxk. peectpartii
013U003315.

Beryn. IlpoGnemi po3BUTKY 3J0SIKICHOIO MYXJIMHHOTO MpOLECY B
MOJIOYHIM 3aJI031 MPUCBSIYEHO HE OJHE JOCTIKEHHSA. B SKOCTI eTioJoTi4HuX
YUHHUKIB BUHUKHEHHS paKky MoJiouHoi 3ano3u (PM3) ommcaHi mopyiieHHS
xapuyBaHHs [6], ropmoHanbHi posnaau [10], cnankoBa cxmisHICTH [3], BipycHa
KOHTaMiHaIlisi, pakTopH 30BHIIIHBOTO cepepoBuina Ta iHmn [9]. Heomnactuuni
3aXBOPIOBaHHS MOJIOYHOT 3allo3u, O€3MepeyHo, € EKOJIOTIYHO 3aJIeKHOI0
MATOJIOTIEIO, MPO IO CBIAYUTH iX CTAOUTLHUN PICT Y PO3BUHYTUX KpaiHaX CBITY
[11], cepen skuX BIUIMB BaKKUX METaJliB (3 aTOMHOIO Macorw Oimbiie 50 a.0.)
3aliMae He OCTaHHE Mictie [D].

He3Baxaroun Ha MO3UTUBHUMN 010J0T1YHUI BIUIMB HA OPraHi3M OlIBIIOCTI
CIOJIYK BOXKKUX METAJIIB, € BIAOMOCTI PO iX KaHIIEPOr€HHUI BILUIMB HAa TKAHUHY
MOJIOYHOT 3aj103u. BiH peamnizyeThcsi uepe3 mexaHi3mu iHTepkanipyBanus JJHK
CBOIM Oe3mocepeHiM BIUTMBOM Ha TMPOIECH TPAHCKPUIIIIi, TPaHCHAIIl Ta
perutikanii [2]. 3a paXyHOK NMPUTHIYCHHS CUCTEMU aHTHOKCUIAHTHOTO 3aXHUCTY
BUIIIE3a3HAYEH] CIOJYKH CHPUYUHSIOTH  ONOCEPEJKOBAaHWI  BIUIUB  Ha
(GYHKUIOHYBAaHHS E€MITENIANbHUX KIITHH MOJOYHOI 3ano3u. OkpeMi XIMiuHI
€JIEMEHTH MOXYTh MOPYLIyBaTH (YHKIIOHYBAaHHS TKAHWHH, a 1HINI IMITYBaTH

Ji10 €CTPOTeHY, BIUIMBAIOYN Ha TOPMOHAIBHUHN CTaH JKiHKH [7].



VY npeskux BuUMagkax AucOalaHC MIKPOEJIEMEHTIB y TKaHMHAX Mae
npupojHe Ol0TeoXiMiYHE MOXOPKEHHS — 33 YMOB TMPOXKMBAHHS JIIOJWHU Ha
TEpUTOPii 3 TMIABUIICHUM BMICTOM BaXXKHMX METANIB, TOWIO. T[aKuMH
teputopisimu B Cymcekiii obmacti € C-byncekmii, IllocTkuHCHKHN Ta
SAMMITBECHKUI paiiOHH, B SIKUX BIIMIYA€THCA MIABUIICHHS B IPYHTI COJIeH 3aii3a,
MapraHifio, XpoMy, MiJii, K0OaIbTy, HIKEJI0, CBUHI[IO Ta IUHKY [1].

Meta gocaixzkeHHs - BUBUATH MOP(]OIOTIO Ta XIMIYHUNA CKJIa] TKAaHUHU
paKy MOJIOYHOI 3aJ03M y XIHOK, fIKI MEIIKalOTh B €KOJIOI1YHO-3a0pyIHEHUX
perioHax.

O0’exT i MeToAM HOCTigKeHHsI. J{OCIKEHHS] TPOBOIMIIOCH HA TKAaHUH1
MOJIOYHOT 351031 60 XKIHOK, MpOoOonepoBaHux 3 mpuBoay PM3. 3pa3ku TkaHUHU
PM3 Oynu posnuieni Ha 2 rpynu. | rpyna (30 3pa3kiB) — TkanuHa PM3 xiHOK 3
€KOJIOT14HO 3a0pyaHeHux perioHiB. Il rpymna (30 3pa3kiB) — TkannHa PM3 xiHOK
KOHTPOJIBHOT TPYIH, $KI TMPOXUBAIA B «EKOJIOTTYHO-YHCTHX» pailoHax.
['icTonOriyH1 XapakTepUCTUKU TKAaHUH BUBYAIMCS Ha 3pi3ax, 3a0apBiIeHUX
reéMaTOKCUJIIH-€03MHOM. 3a JOMOMOror LU(POBOi CHUCTEMHU BUBEICHHS
300paxkeHHss «SEO Scan ICX 285 AK-F IEE-1394» (YkpaiHa) 3HIMKH
TICTOJIOTIYHUX MIKpOMpENnapaTiB JOKyMEHTYBaJIU Ta 30epiraiyd Ha KOMIT I0Tepl.

XiMIYHUN aHaM3 3A1MCHIOBABCS METOJIOM aTOMHOI abcopOirii. 3BaxkeHy
TKaHUHY IIICJIS BUCYIIYBAaHHS Ta CHANOBaHHS po3uuHaau B 10% po3uuHi
COJISIHOT Ta a30THOI KUCIOT. Ha aromMmHOMY abcopOiiitHOMY crieKTpohoTOMETpi
C-115M1 Bu3Hauanw KUIBKICTh HIHMHKY (JoBXwWHaA xBWil - 213,9 um), wmimi
(moBxkuHa xBwil - 324,77 HM), CBUHIIO (IOBXMHA XBWII - 283,3 HM), XpoMy
(moBxkmHa xBuml - 357,9 HM), 3amiza (HoBkuHA XBWJ - 248,3 HM) Ta HIKEIIO
(moBxxkuHa xBuil — 240,7 HM).

MikpoeneMeHTHUN CKjaa 3pi3iB TKAHWHM BHUBYAJIM HA PACTPOBOMY
CJIEKTPOHHOMY  MIKPOCKOTI, SIKM  OCHAIICHUH  EHEpro-AuCIepCIiHIM

CHEKTpOMETPOM. J[OCTIKEHHSI MIKPOEJIEMEHTHOIO CKJIaay 3pi3iB (TOBUIMHA 5



MKM), HAHECEHUX Ha CHEKTPAIbHO-YUCTUI rpadiTHUN CTEPKEHb MPOBOAMWIIN 3a
JIOTIOMOTOI0 CHEIialbHO POo3po0ieHoi koM 1oTepHoi nmporpamu «Magellanesy.
Jns mepernsigy mMopdoioriyHuX 3MiH OO €KTIB JOCTIIXKEHHS BUKOPHUCTAHO
nporpamue 3a6e3nedeHns «VCUy.

[Ipu mpoBeAeHHI CTAaTHCTUYHOTO JOCHTIKEHHS BHKOPUCTOBYBAJIH
nporpamy Microsoft Excel 2010 3 nomatkom AtteStat 12.0.5. [TopiBHSHHSA Mk
rpynamM TPOBEACHO 3a JOMOMOrow t-kpurepito CT’10JeHTa 3 ypaxyBaHHSIM
HOpMAaJIbHOCTI BUOIpKH 3a KpuTepiem KoiMoropoBa, pi3HUIA BBa)kauacs
BiporigHoto mmpu p<0,05.

PesyabTraT  fmociigkenb, Ta  ix  oOroBopenHHs. JlocmixeHHS
TICTOJIOTIYHUX TIpenapariB BUSIBUJIO, IO CEpell JKIHOK 13 «3a0pyaHEHUX»
perioniB y TkanuHi PM3 y 25 Bumagkax BUSBICHHHA 1H(UIBTPATUBHUN
IIPOTOKOBUM paK, y 2 BHNAAKAX MEAYJSIPHUM PaK Ta HO OJHOMY BHIAAKY

cim30BuUi pak Ta pak [lemkera (puc. 1).

Puc. 1. I'icToriuni Bapiantu PM3. 3abapBieHHs remaTokcuiain-eo3uH. 30. x100.
A — iH(}IbTpaTUBHUI TPOTOKOBUH pak, b — cnuzoBuii pak, B — pak [lemxerta, I

— MEAYJIApHUH pakK.



Y  KOHTpOJBHIA Tpymi JKIHOK 13 «YUCTUX» paillOHIB pe3yJbTaTu
TICTOJIOTIYHOTO  JIOCHI/DKEHHS  BUSBUJIMCSA  HACTyIHUMHU: 26  BUIAJKIB
1H(UIBTPATUBHOTO MPOTOKOBOIO PaKy, 2 MEIYJIIPHOTO PaKy 1 2 CIM30BOI0 PaKy
MOJIOYHOI 3aJI03U.

[Ipy BHU3HAUEHHI MIKPOEJIEMEHTHOTO CKJIaay TKaHuHH PM3 xiHOK 13
«3a0pyJIHEHUX» paloHIB IIUISIXOM aTOMHO-aOCOPOINIHHOI  CIIEKTPOCKOITIL
BCTAHOBJICHO, III0 BMICT 3aimi3a ckiaB 65,23+4.4 mkr/r, migi — 5,98+3,1 MKI/T,
xpomy — 2,56%1,1 mkr/r, nuaky — 4,44+1,6 mMxr/r, ceuniio — 0,11+0,04 mxr/T,
Hikemo — 0,3140,04 Mkr/r. B KOHTpOIBHIN TPy CIIOCTEPIraancs 3HAYHO HUKYI
MOKa3HUKMA BMICTY 3a3HAYEHUX MIKPOEJIEMEHTIB y MyXJWHHIA TKaHWHI. Tak
KUIBKICTh 3ajliza Oyna MmeHmor Ha 24% (49,56+5,6 mkr/r), mimi — Ha 15,4%
(5,06£2,4 mkr/r), xpomy — Ha 16,8% (2,13+4,9 mxr/r), uuaky — Ha 13,8%
(3,9+1,4 mkr/r), cBunio — Ha 11,1% (0,098+0,03 mkr/r) ta Hikemo Ha 9,3%
(0,28+0,03 MKI/T).

[TinBumeHn BMICT MIKPOEJIEMEHTIB - BaXKUX METaliB y TkaHuHi PM3
KIHOK, SKI MEUIKAIOTh y €KOJIOTIYHO 3a0pyAHEHUX perioHax, y MOpIBHSHHI 3
KOHTPOJILHOIO TPYTIO0, BKa3y€ Ha CXUJIBHICTD 0 HAKOMUYCHHS iX Yy MyXJIMHHINA
TKaHWHI 32 YMOB TIJBHIINEHOI KIJIBKOCTI OCTaHHIX Yy HaBKOJUIIHBOMY
cepenoBuili. CHIBCTaBJISAIOYM 3aXBOpIOBaHICT, HA PM3 y pi3HuUX perioHax
00JlacTi 3 JaHUMH XIMIYHOTO aHalli3y, BCTAHOBJICHO, III0 CaM€ B E€KOJIOT14HO-
3a0pyHEHUX paliOHaX IIJBUINCHA SK 3aXBOpIOBaHICT, Ha PM3 (maibke B 2
pas3u), Tak 1 KUIbKICTh CIIOJIYK BaKKUX METaJIB y MyXJIMHHIN TKaHUHI.

Jlnst 3’sicyBaHHST MPOCTOPOBOI OCOOJIMBOCTI Ta JIOKaTi3alli HAKOMUYEHHS
JOCIIKYBAaHUX ~MIKPOCJIIEMEHTIB Y PAaKOBIM MyXJWHI HaMH TPOBEJCHE
JOCHIDKEHHSI XIMIYHOTO CKJIaay TKaHMHU PM3, skuil BU3HAYaBCS EHEPro-
JUCHIEPCITHUM METOJOM Ha pPacTPOBOMY €JIEKTPOHHOMY MIKPOCKOIMI Yy JIBOX

GyHKIIOHATPHUX pEXUMaxX: CKaHyBaHHS BCI€I TIOBEpXHI TMpemapary Ta



BOTHUINIEBE CKaHyBaHHS 3  ypaxXyBaHHSIM  MIKPOEJIEMEHTHOTO  CKIIaTy

MapeHXIMaTO3HOT'0 Ha CTPOMAJILHOTO KOMITOHCHTIB TKaHUHH (pHC. 2).

Puc. 2. PactpoBa eleKTpOHHA MIKPOCKOITIsI.
A — ckaHorpama Bciei moBepxHi npemnapaty (36ubments x210), b — Borauimena
ckaHorpama (30unbpienns x215): 1- ctpoManbHHI KOMIIOHEHT, 2 —

NapeHX1MaTO3HUI KOMIIOHEHT.

Pe3ynbraTi eHepro-aucnepciitHoro MeTo Iy BUSBUIIH, 1110 TIOPSJT 3 TAKUMHA
MakpoeJIeMeHTaMu, K Kalbllii, HATpii, Kamid, ¢gocdop, cipka, B MyXJIUHHIH
TKaHWHI MOJIOYHOI 3aJI03M 3HAXOJMJIMCh TAaKOXK Ba)KKI METaJld: 3all30, IUHK,
Milb, XpOM, HIKEJIb Ta CIigd cBUHIIO (puc. 3). Y myxXiuHaxX >KIHOK 13
«3a0pyAHEHUX)» PAMOHIB MOKA3HUKH BMICTY MIKPOEJIEMEHTIB - BAYKKHUX METAJIIB

Oynu OutbiiuMu Ha 15-25% 3a Ti, 1110 BUSBIIEHI Y KOHTPOJIBHIN Tpyi.
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Puc. 3. CriekTp XiMiYHUX €JIE€MEHTIB, BUSBIICHUH TIi/1 YaC €HEePro-ANCIePCIitHOT

CIIEKTPOMETPI].

[Ipu nocnimkeHH1 ckianoBux npenapary PM3 BcTaHOBIEHO, 10 O1IbIIE
HAKOIMWYy€ BaXXKI METAJM CaM€ MapeHXIMAaTO3HUM KOMIOHEHT MyXJIMHHOI
TKaHUHU.  CTaTUCTUYHO  JOCTOBIPHOI  PI3HMUII ~ MDK  HAaKONMHYEHHSM
BUINI€3a3HAYEHUX  €JIEMEHTIB Ta TICTOJOTIYHUM BapiantoM PM3 He
BCTAHOBJICHO.

be3 cyMHIBY, BaXKl MeTaJId BIJITPalOTh  BAXIUBY pOJIb Y
KUTTEAISUTBHOCTI SIK KIIITUHU, TakK 1 y 1iJloMy oprani3mi. [{uHk, 3a1i30 Ta Miab
MPUIMAIOTh y4acTh B OKHCHO-BIIHOBHHUX PEAKI[ISAX, BUCTYMAIOYH CKJIAJOBUMHU
dbepMeHTIB AHTUOKCHJIAHTHOT CHUCTEMH (karanas, MepoKCHIa3a,
CYNMEepPOKCHIITUCMYyTa3a);  CTaOLTi3yl0OTh TEeHETHYHUW  Marepian  KJIITHHH,
npuiiMaroun ydacth y cunre3l JJHK, PHK 1 6inkiB, kiaitunHIM npomideparii ta
TuQEepeHLiioBaHHl, PEryloBaHHI TEHHOI eKCHpecii; peryiTh O00MiH
XOJIECTEPUHY, CHHTE3 CTEpOiNMHUX, THUPEOIAHMX Ta IHIIUX TOPMOHIB,

IHTEHCUBHICTh QHT10TE€HE3Y Ta 1HIIIE.



HanMipHe >k HagxoJKEHHsI CoJiel BaKKMX METaJiB B OpraHi3M BUKIIMKAE
3BOpOTHI edekTu. KaHIeporeHHui BIUIMB CHONYK BaXXKUX METaliB MOXKe
peanizyBatuca SK uepe3 MexaHi3Mu mnopymeHHs crpykrypu JHK cBoim
Oe3mocepeHiM BIUIMBOM HA MPOIECH TPAHCKPHUIIII, TPAHCIALIT Ta pervTikaii
[5], Tak i yepe3 mpUTHIYECHHS CHCTEMH aHTHOKCHIAHTHOTO 3axucty [2]. deski 3
METaJlIB MOXKYTb MOPYIIYBaTH (PYHKIIIOHYBaHHS KJIITHH, a JIeIKl IMITYBaTH 10
€CTpOreHy, BIUIMBAIOYM HAa TOPMOHAJIbHUI CTaH XIHKA 3 MalOyTHIM ix
OmoxkyBaHHSAM. BoHM TOCWIIOIOTH TpoJiipepaTHBHY aKTHBHICTh KIIITHH
aHri0reHe3y, BIUIMBAIOTh HA MPOLECH aloNTo3y Ta MpojidepaTuBHY aKTUBHICTb
NYXJIMHHUX KITHH [8], 3MEHITYI0Th aAre3uBHI MUKKIIITUHHI 3B’ s13KU [4], 1m0 B
KIHIIEBOMY  MIJICYMKY  TNPU3BOAUTH  JI0  CTUMYJIIOBaHHS  IYXJIMHHOI
TpaHcopmallii, iHIIIali Ta TPOrpecii.

Came HagMipHA HAABHICTh CIIOJYK BAXKKUX METAJIB Yy NapEHXIMATO3HOMY
KOMIIOHEHTI TMOSICHIOE iX KaHIEpOT€HHUH BIUIMB Ha MOJOYHY 3aj03Yy.
[IpuCyTHICTh IMX METAJIB y CTPOMAILHOMY KOMIIOHEHTI MOYKHA PO3IJISIIATH SIK
€TIOJIOTIYHUN (PaKTOp MATOJOTIYHOI OloMiHepasi3allii MyXJIWHHOT TKAaHUHH, 1110
TaK0X € HETaTUBHOIO IPOTHOCTUYHOIO XapaKTEPUCTUKOIO 3JIOSKICHOTO TPOIIECy.

Jucbananc XIMIYHHUX €JEMEHTIB y TKAaHWHAX LUISIXOM AHTArOHICTUYHOI
naii 3 (GI310JIOTIYHUMH  aJalTaTUBHUMHM CHCTEMaMH MOXKE IIPU3BOJAUTH 0
BUHUKHEHHS BTOPUHHUX 3MiH TKAaHUHH, TAKUX K HEKPO3, 3aMajJeHHs], 1[0 TAKOXK
BIJIMBAE Ha TIepeOir MyXJIMHHOTO MPOIecy Ta Horo nmaroMopdos.

BucnoBku.

1. HanMmipHe HaAXOKEHHS CHOJYK BaXKUX METAIIB B OPraHi3M JIIOJAUHU
OPU3BOJIUTH O HAKOMUYEHHS OCTAHHIX y PI3HUX CTPYKTypax MyXJIMHHOI
TKaHWUHU MOJIOYHO]I 3AJI03U.

2. MoxHa NPUITYCTUTH, IO TINEPMIKPOEIEMEHTO3 pPAaKy MOJIOYHOI 303U
OpU3BOAUTH JO TMOPYUICHHS AaHTHOKCUJAHTHOTO 3aXUCTy KIITHH Ta

nectadimizamli TeHEeTUYHOI PIBHOBArd eMITeMAJIbHUX KIITHH MOJIOYHOT



3aJI034, 110 B KIHIIEBOMY IIIJICYMKY 1HIIIOE Ta CTHUMYJIOE PO3BUTOK
MyXJMHHOTO TPOIIECY.

IlepcnekTHBH MOAAJIBIINX A0CJiIzKeHb. BUBUCHHS IMYHOTICTOXIMIYHUX
MapKepiB amnomnrTo3y, nposidepaTUBHOI aKTUBHOCTI, aJATr¢3UBHOI CIIPOMOYKHOCTI,
1HBAa3UBHOTO TMOTEHIAy MyXJIMHHUX KJIITUH Ta emireHetnyHux 3miH JIHK y
3QJIEKHOCT] B1J] KUIBKOCTI BXKKHWX METaJIB Yy MYyXJUHHIA TKAHWHI MOJIOYHOT

3aJIO3MH.
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Pe3rome. MeToro JOCHIDKEHHsSI CTajl0 BHUBYCHHS XIMIYHOTO CKJIaay
TKaHWUHHU paKy MOJIOYHOI 3ay03u. [IpoBOIMIIOCS BU3HAYCHHS BOXKKUX METAJIIB Y
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y TyXJWHHIA TKaHWHI MOJIOYHOI 3aJl03d, 10 MOXKE BHCTYIATH ITYCKOBUM

(hakTOpOM KaHIIEPOTECHE3Y.
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Pe3rome. Llenbro ncciienoBaHusl CTAI0 M3YYEHHE XUMHUYECKOTO COCTaBa
TKaHHU pakKa MOJIOYHOM xkene3bl. [[poBoAMIOCH onpeielIeHUE TSHKENbIX METAIIJIOB
B OIyXOJIEBOM TKAaHM C TIOMOIIBIO aTOMHOM aOCcopOIMu U  DHEpro-
JTUCIIEPCUOHHONW  CHEKTPOMETPUM.  YCTAHOBJIEHAa  B3aUMOCBS3b  MEXKIY
YpPE3MEPHBIM TMOCTYIUICHUSI COCIUHEHUN TSKEIbIX METAIJIOB B OPraHU3M
JKCHILMHBl 1 HAKOIUICHHEM WX B OMYXOJEBOW TKAHU MOJIOYHOM KEJE3bl, YTO
MOXET BBICTYNATh MMyCKOBBIM (haKTOPOM KaHIIEPOTEeHE3a.
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Morphological and Biochemical Features Breast Cancer in Conditions
Environmental Contamination of Heavy Metal Salts

Romanyuk A.N. Lyndin N. S., Moskalenko R. A., Kuzenko E.V.

Abstract. The problem of developing a malignant tumor in the breast is
dedicated to more than one study. As etiological factors of breast cancer
described eating disorders, hormonal disorders, genetic predisposition, viral
contamination, environmental factors, and others. Neoplastic breast disease is
undoubtedly an environmentally dependent pathology, as evidenced by their

steady growth in developed countries.



Researches is devoted to the study of the morphology and chemical
composition of the tissue breast cancer in women who live in ecologically
polluted regions.

The study was conducted on breast tissue of 60 women operated on breast
cancer. Histological characteristics of tissues studied in sections stained with
hematoxylin-eosin. Chemical analysis was carried out by atomic absorption.
Microelement composition of tissue sections studied by scanning electron
microscope, which is equipped with energy dispersive spectrometer.

Results. The amount of trace metals, atomic absorption method defined, in
breast cancer tissue from women environmentally contaminated region exceeds
their number in the control group: iron - by 24%, copper - by 15.4% chromium -
by 16.8%, zinc - by 13.8%, lead - by 11.1% and nickel - by 9.3%. The results of
energy dispersive method found that trace elements content in the research
group more than 50 atomic mass by 15-25% larger than those found in the
control group. Trace metals accumulate over in the cellular component of the
tumor tissue. It is the presence of excess heavy metals in the parenchymal
component explains their carcinogenic effects on the mammary gland. The
presence of these metals in the stromal component can be considered as an
etiological factor of pathological biomineralization tumor tissue, which is also a
negative prognostic feature of malignancy. Comparing the incidence of breast
cancer in different areas of the region with the data of chemical analysis, it was
found that in environmentally contaminated areas as increased incidence of
breast cancer (almost 2 times), and the number of heavy metal compounds in
tumor tissue. A statistically significant difference between the accumulation of
elements and histological type of breast cancer is not established.

Carcinogenic effect of heavy metal compounds can be realized through
the mechanisms of DNA structure violation to their direct influence on the

processes of transcription, translation and replication, inhibition of antioxidant



defense system, simulate the action of estrogen, increased proliferative activity
of cells of angiogenesis. they affect apoptosis and proliferative activity of tumor
cells, reduce adhesive intercellular communication, which ultimately leads to
stimulation of malignant transformation, initiation and progression.

Conclusions. Excessive inflow trace metals in the body leads to their
accumulation in tumor breast tissue. We can assume that this leads to disruption
of antioxidant defense cells and destabilize the balance of genetic breast
epithelial cells, which ultimately initiates and stimulates the development of
cancer.

Prospects for further research. Study of immunohistochemical markers of
apoptosis, proliferative activity, adhesive capacity invasive potential of tumor
cells and epigenetic DNA changes depending on the amount of heavy metals in
tumor tissue.

Keywords: tumor, mammary gland, trace metals, carcinogenesis.
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