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Aneuploidy of buccal epithelial cells: a phenomenon or a potential
threat

Summary. Aneuploidy is regarded today [1] as a result of reducing and lengthening of large areas
(translocations) chromosome movement. Most aneuploid cells die immediately, but the few that survived
have thousands of genes dose of which is not the same as in normal cells. Coordinated team of enzymes,
providing the synthesis of deoxyribonucleic acid (DNA) and its integrity, breaks in the double helix, have gaps,
further destabilizing the genome. The higher the degree of unstable cells aneuploidy the more likely tumor
cells will be in the end result. A probability of tumors in the genetic defect presence is not predictable.

The aim of the study - to leart the contraction and extension of chromosomal motion on large areas.
Materials and Methods. Modern materials used for dental prostheses include crosslinked polymers and
somonomery materials to be relatively intact cells of oral mucosa. However, only acrylic detachable plate
implants contain potentially hazardous substances, methyl esters of methacrylic acid, which, according
to laboratory data, were protoplasmic poisons. But researchers observed the effect of only high doses of
unrealistic dentures. The DNA cytometry technology fixes chromosomal lesions that can potentially cause
the development of the tumor and which is likely to be a predictor of tumor growth. DNA content in nuclei of
buccal epithelium cells was determined using flow cytometry

Results and Discussion. The indicators of cell cycle indicators buccal epithelium in 70 people were studied.
Among them 23 patients on the background of the hypothesis of the plate crypt prosthesis, 23 — with the
prosthetics on the basis of thermoplastic plastics. The comparison group consisted of 24 clinically healthy
people without defects in dentition. Criteria for inclusion were patients with severe systemic diseases, tobacco
smoking, burdened allergic history, complete absence of teeth, prosthetic stomatitis, chronic generalized
periodontitis in acute condition, refusal of the patient to participate in the survey. The subject of the study was
the buccal epithelium of the mucous membrane of the patient’s oral cavity, since the superficial epithelium
is the main structural and functional component of the mucous membrane. An unexpected damage to the
cell cycle during treatment with acrylic prosthesis bases was the detection of aneuploid epithelium, which
was detected in 2 patients. These cells are genetically unstable and a sign of readiness for tumor growth and
the presence of aneuploidy is associated with more serious complications and is a marker of an adverse
prognosis. The study describes aneuploid cells, but there is still a question: is this a phenomenon or a potential
threat? We did not find any patient with acrylic prosthesis in whom the development of oral cavity was
diagnosed, but it is necessary to know that the duration of using prosthetics was up to 2 years, which does not
allow completely evaluating the oncogenic risk of this category of patients.

Conclusions. Aneuploidy is a serious violation of DNA that is fixed when using acrylic dentures. Potential
carcinogenicity of this phenomenon requires further study.

Key words: aneuploidy; buccal epithelial cells; flow cytometry.
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BiHHUIILKUN HalliOHaJILHUN MeUYHUN YHiBepcuTeT iMeHi M. I. [Tuporosa

AHeyIU10i/i OyKaJIbHUX eniTeliaJbHUX KJIITUH: peHOMEeH 4u
MOTeHI[iiHa 3arpo3a

Pe3rome. AHeyIUIOi[if0 PO3IIAZAIOTH CHOTOAHI SIK pe3yJbTaT CKOPOYeHHS Ta IIO0[[OBXKeHHS XPOMOCOMHO-
T0 PyXy BEJUKHX IO (TpaHC/IOKAIlilt). BilbIIicTh aHeYIUIOIMHUX KJIITUH BMUpAae Bifpasy, mpoTe Ti, 110
BIDKMJIM, MalOTh TUCSYi TeHiB, KIJTbKIiCTh SIKUX He TaKa SK Y 3BUYalHUX KIiTHHaX. CKOOpAUHOBaHa IpyIa
bepMeHTIB, 1110 3a6e3MMeYyI0Th CHHTEe3 Ie30KCUpUO60HyKIeiH0oBOI kucaoTu (AHK) i ii misicTh, posnagarTh-
Cs1 Ha IIOJBIVHY CIIipajb, MalOTh IIPOMIXKKH, 1110 OAATKOBO [[eCTabiIi3yI0THCSI TeHOM. UMM BUIIUH CTYIIIHb
MyXJIMHHHI K THHA. IMOBIPHICTH BAHUKHEHHS ITyX/IMH IIPH HaIBHOCTI TeHETUUHOTO Te(eKTy € He Iepe-
6auyBaHO10.

Merta focjaaJKeHHd — BUBUUTH CKOPOUEHH! i IT0/I0B)KeHHS XPOMOCOMHOTO PYXy BeJIMKHUX IO
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Marepiaau 1 metoau. CydyacHi MaTepiaiy, sSKi BUKOPUCTOBYIOTH IJIS IIPOTe3yBaHHs 3y0iB, BK/IIOYANTH
3IIUTI ITOJIIMEePHU Ta COMOHOMEPH, ITI0 BiTHOCHO HEYIITKO/PKYIOTh KIITUHU CIM30B0I 060JI0HKU ITOPOKHUHU
pota. IIpoTe JuIlle aKPIJIOBI 3HIMHI IJTACTUHHI IPOTE3U MIiCTATH IIOTEHIIHO Hebe3lIeyHi peH0BUHU, Me-
THJIOBI edipy MeTaKpPHUJIOBOI KMCJIOTH, SIKi 3@ IaBOPaTOPHUMH JaHUMU, BUSIBUJIKCS IIPOTOIIa3MaTHYHUMU
oTpyTaMu. OflHaK AOCIIAHUKH CIIOCTepiragu epexT JIHIle IIPH BUCOKUX [03aX HepeaiCTUYHHUX IIPH 3aCTO-
cyBaHHI mpoTesiB. TexHosroria JHK-1iuToMeTpii pikCye XpOMOCOMHI YIIIKOIPKEHHS, 1110 MOKYTh IIOTEHIIITHO
CIIPUYMHUTH IIPOLeC PO3BUTKY ITyXJIMHY, 1 1110, IMOBIPHO, € IIPeAUKTOPOM POCTY IyXAWHU. Bmict JHK y
Apax KJIITUH 6YKaJIbHOTO eIliTesIif0 BU3HAaYaJ U 3a JOIIOMOTO0I0 IIPOTOKOBOI ITMTOMETPII.

Pe3yabTaTH JOCHIAKEeHD Ta iX 00roBOpeHHs. BUBYaIl IOKa3HUKHU KJIITHHHOTO I[TUKJITy 6YKaJIbHOTIO eIliTe-
Jito y 70 mmanieHTiB. Cepe HUX 23 XBOPUX Ha TJIi IIPOTe3yBaHHS IUIAaCTUHOBUX KPUIITOBUX IPOTe3iB, 23 — i3
IIPOTe3yBaHHAM Ha OCHOBI TePMOILIACTHYHHUX IIacTMac. ['pyIia IOpiBHAHHA CKIazatacd 3 24 KIiHIYHO 3/10-
poBUX Jitofieli 6e3 nedeKTiB 3y6HUX pALiB. KpuTepiiMy BUK/IIOUeHHS OyJIU ITAllieHTH 3 HAasgBHICTIO CEPHO3-
HUX CHCTEMHUX 3aXBOPIOBaHb, TIOTIOHOKYPIHHY, 00TsDKEHOI asleprigHoi icTopii, ToBHA BiZICYTHICTH 3Y6iB,
IPOTEe3HUM CTOMATHUT, XPOHIUHUY TeHepasli3oBaHUM IIapOJLOHTHUT Y TOCTPOMY CTaHi, BiAMOBa HaIfieHTa Bif
y4acTi B oIUTyBaHHI. [IpeiMeToM [OCTiIpKeHHS 6YB OyKaJIbHUU emiTes i cIM30B0i 000JI0HKU ITIOPOKHUHU
pOTa MalieHTiB, OCKIILKM IOBEePXHEBUH eIliTesTiil € OCHOBHUM CTPYKTYPHHUM Ta QYHKIIIOHAJILHUM KOMIIO-
HEHTOM CJIM30BO0I 000JI0HKH. HeouikyBaHUM YIIIKO/KEHHIM KIITHHHOTO [IUKJIY ITiJ Yac JIiKyBaHHS 6a3aMu
aKPMJIOBHUX IIPOTE3iB CTAJI0 BHUSABJIEHHSIM aHeYIUIOTHOTO 6YKaJIbHOIO eIliTesIito, 1110 6yso 3adikcoBaHO y 2
XBopuX. Taki KIITUHU € TeHeTUUHO HeCTablJIbHUMU ¥ 03HaKO0I0 TOTOBHOCTI /{0 POCTY ITYXJIMHU, & HagBHICTh
JIOCJTi/pKeHH] OIMMCcaHO aHEeYIJIOIAHI KIITUHH, ajle BCe Ile 3a/JIHIIA€EThC MUTAaHHS: Ile peHOMeH UM II0TeH-
miviHa 3arposa? JKogHoro marjieHTa 3 akpiJIOBUMU IIPOTe3aMH, B IKHUX 6YJIO [iarHOCTOBAHO PO3BUTOK HOBO-
YTBOPEHHS ITIOPOXKHUHU POTa, MU He BUSBUJIY, IIPOTe HEOOXIHO 3a3HAUMTH, 1110 TPUBAJIICTh BUKOPUCTaHHSI
mIpoTesiB 6yJIa 0 2 POKIB, 1110 He J03BOJISI€ II0BHICTIO OL[IHUTH OHKOTeHHUN PU3HUK i€l KaTeropili XBOpux.
BucHOBKH. AHeyIUIOifiA — cepiiosHe nopyiieHHs JHK, gke GIiKCYHOTH IIpH BUKOPHUCTaHHI aKPHUJIOBUX IIPO-
TesiB. [IoTeHITi}iHa KaHIIEPOTeHHICTh IIHOT0 IBUIIA IT0TPeOyeE IOAAIBIII0T0 BUBYEHHS.

Ki1ro4uoBi cj10Ba: aHeyIUIOAis; OyKaJIbHi elliTeliaabHi KIITHHY; IPOTOYHA ITUTOMETPis.
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BUHHUITKHUHA HaITMOHAIBLHBIM MeTHUITMHCKUY YHUBEePCUTeT UMeHH H. U. [TuporoBa

AHeYIIOUAUA OYKKAIbHBIX INMUTEINAJIbHBIX KJI€TOK: peHOMEH I
NOTeHIHAIbHAA yTPO3a

PesroMe. AHEYILIOUJUI0 pacCMaTPHUBAaIOT CerofHs KaK pe3yJbTaT COKpAIlleHUs U yJIMHEeHHUsI XpOMOCOMHO-
TO ABYVDKEHUS 60/IbITHX ILJIOIa /Iet (TpaHCIoKaIui). BoJbITMHCTBO aHEYIJIOUHBIX KJIeTOK YMUPAaeT Cpasy,
OJJHAKO BEDKUBIIIHeE, UMEIOT THICIYH I'eHOB, KOJIMYeCTBO KOTOPBIX He TaK0Oe KaK B 0OBIUYHBIX KJIeTKaX. CKOOp-
JUHUPOBaHHAs IpyIIia pepMeHTOB, 06eClIeYUBaKIIUX CHHTES e30KCUPHUOOHYKIeMHOBOM KUCIOTHI (JHK)
U ee I1eJIOCTHOCTD, PacIiaflaloTcsa Ha JBOMHYIO CIIMpPaslb, IMEIT IIPOMEXXYTKH, JOIIOJTHUTEIBHO eCTabuIn-
3UPYIOTCS TeHOM. UeM BEIINIEe CTelleHb aHeYIUIOWANH, HeCTaOMIbHBIX KJIETOK, TeM O0JIbIlle BEPOSITHOCTh
TOT0, YTO K KOHITy 6yyT 06pa3soBBIBaTHCS OIIyXOJIeBble KJIETKH. BepOoSTHOCTh BOSHUKHOBEHUS OITyXOJeH
IIPY HaJIMYUH TeHeTUYeCKOT0 lepeKTa HellpecKa3yeMa.

Ilenp Hccef0BaHUS — U3YYHUTDh COKPAIlleHUs U YAJIUHEHUS XPOMOCOMHOIO IBH KeHUs OOJIBIIMNX ILIOIA-
Ie.

MartepHuansl M MeTOABI. CoBpeMeHHBble MaTepHasIbl, MCIIOJb3yeMble 71 IIPOTe3UPOBaHUS 3Y0O0B,
BKJIIOUAIOT CIIMTHIE ITOJIMMEPHl M COMOHOMEPHI, YTO B OTHOIIEHHWM He IIOBPEXKAAIOT KJIETKH CIIH3HC-
TOM O00OJIOUKH IIOJIOCTH PTa. OZHAKO TOJBKO AKpPHJIOBBIE CHhEMHBIE ILJIaCTHHYATHIEe IIPOTE3bI COZep-
’)KaT IIOTeHIWMa/JIbHO OIIaCHBIE BeIlleCTBA, METHJIOBBIe 3QUPHl MeTAaKPHJIOBOM KHCJIOTHEL, KOTOpPBIE IIO
JabopaTopHBIM [AaHHBIM, OKa3ajJUCh IPOTOILIA3SMaTHYeCKHUMH sfaMu. OfHaKO HCCIe[oBaTeJld Ha-
6iroman 3GdeKT TOJBKO IIPH BBICOKHX [03aX HepeaJHCTHYHBIX IIPU IIPUMeHeHHH IIPOoTe30B. TexHO-
goruag JHK-mUTOMeTpHUH OQHUKCHUPYET XPOMOCOMHBIE IIOBPeXIeHHs, KOTOpPhle MOIYT IIOTeHI[HAaIbHO
TIOBJIHATH Ha IIPOIleCcC PasBUTHS OIIYXOJIH, U, BEPOSITHO, SBJSIETCS IIPeJUKTOPOM pocTa omyxoJuu. Comep-
>kaHMe [THK B Apax KJIeTOK OYKKaJbHOIO SIIUTEJIHS OIIpe/esIsIN C IIOMOIIBI0 IIPOTOYHON ITUTOMETPHH.
Pe3yabpTaThl HCCAEJOBAaHNNM M HX 00CYyKAeHHe. 3ydasy IoKasaTeH KJIeTOYHOTO ITUKJIA OyKKaJIbHOTO
anUTe N B 70 MarieHTOB. Cpeiu HUX 23 60JIbHBIX Ha QOHe IIPOTe3sUpOBaHMUe IJIaCTHHOBUX KPUIITOBUX IIPO-
Te30B, 23 — C IPOTe3UPOBAaHHEM Ha OCHOBE TEPMOILJIACTUYHBIX IJIacTMacc. ['pyIina cpaBHeHUs COCTOsIIa U3
24 KJIMHUYECKH 3/I0POBBIX JIIeH 6e3 lebeKToB 3yOHBIX PsA0B. KpUTepHsIMU UCKII0UYeHUs ObIIH IalleHThI
C HaJIMUHUeM Cepbe3HBbIX CHCTeMHBIX 3ab0JIleBaHUM, TabaKOKypeHUs], OTATOIeHHON ajlJIeprudecKo HCTO-
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puH, II0JIHOe OTCYTCTBHE 3y60B, IIPOTE3HBIM CTOMATUT, XPOHUUYECKHUI IeHepaJlu30BaHHBIA IapOJOHTUT B
OCTPOM COCTOSIHMH, OTKa3 IaIjieHTa OT y4acTHs B ompoce. IIpegMeToM HCClIe0BaHUA ObLI OYKKaJIbHBIN
3MUTEIUN CITU3UCTOM 060I0UKHU ITOJIOCTH PTa ITalleHTOB, IT0OCKOJIbKY II0BEPXHOCTHBIN 3IIUTEIUHN IBISeT-
Cs1 OCHOBHBIM CTPYKTYPHBIM M QYHKITHMOHAJIbHBIM KOMIIOHEHTOM CJIM3HUCTOH 000JI09KU. HeoXXKHuJaHHBIM
TIOBPeXXJeHHueM KJIeTOYHOI'O IIUKJIa BO BpeMsd JIeueHHs 6a3aMi aKpPHJIOBBIX IIPOTE30B CTAJI0 BBIIBIEHHEM
aHeYIUIOUHOTO 6YKKaJIbHOIO SIIMTEeJIH, UTO 6bLI0 3aGUKCUPOBAHO YV 2 60JIbHBIX. TaKHe KJIETKH eCThb I'eHe-
TUYeCKH HeCTaOMIbHBIMU U IIPU3HAKOM I'OTOBHOCTH K POCTY OITyXOJIM, 8 HAJIMUMe aHeYIUIOUJUH CBsI3aHa C
60J1ee cepbe3HBIMHU OCI0KHEHHIMH U SIBJISIeTCSI MapKepoM HebJIaroIpusaTHOIO IIPporHosa. B ucciegoBannm
OIIMCaHO aHeyIUIOMJHBbIe KIEeTKH, HO BCe eIlle 0CTaeTCs BOIIPOC: 3TO GeHOMEH WM II0TeHIIHaJIbHas yrpo3a?
OpHOTO IMaryeHTa ¢ aKpUJIOBBIMH IIPOTE3aMHM, B KOTOPBIX OBLJIO HarHOCTUPOBAHO PasBUTHE HOBOOOPA3o-
BaHUA II0JIOCTH PTa, MBI He 0OHapY>XKUJ/IH, OJHAKO HEO6XOAUMO OTMETHUTh, YTO IIPOZOJDKUTETBHOCTD HC-
II0JIb30BaHUs IIPOTe30B ObLIA 10 2 JIET, He II03BOJIAET II0JTHOCTBI0 OLleHUTh OHKOT€HHOI'O PHCKa 3TOH KaTe-
ropuH 60JIbHBIX.

BrIBOABI. AHIVIUIOMAVA — cepbe3Hoe HapyuieHue /[IHK, xoTopoe QUKCHPYIOT IIPH MCIIOJIH30BAaHUH
aKpHJIOBBIX IPOTe30B. IloTeHITHaIbHAasl KAHIIepOreHHOCTD 3TOT0 SIBJIEHUS TpeOyeT faTbHeHNIero H3y4eHus.

KirouesBsble ci10oBa: AHEYILIOOHs; 6YKKaJII:HLIe IINTe/IMaJIbHbIe KJIeTKH; IIPOTOYHAasA ITUTOMETPUSI.

Summary. Aneuploidy is regarded today [1] as
a condition of result and lengthening chromosome
movement of large areas (translocations Most
aneuploid cells die immediately, but the few that
survived have thousands of genes dose of which
is not the same as in normal cells. Coordinated
team of enzymes, which provide synthesis of
deoxyribonucleic acid (DNA) and its integrity,
breaks in the double helix there are gaps, further
destabilizing the genome. The higher the degree
of aneuploidy, the unstable cells and the more
likely that eventually will tumor cells. Probability
of tumors in the presence of a genetic defect is not
predictable. As we know, healthy tissues of the
oral cavity, there is a dynamic balance between
different populations of cells that ensure the
normal functioning of both the tissue and whole
body [2]. A feature of this is the ability of cells
to epithelial keratinization individual sections,
but this ability buccal epithelium occurs only in
pathological conditions [3].

Modern materials used for dental prostheses
include crosslinked polymers and somonomery
materials to berelativelyintact cells of oral mucosa
[4]. But just acrylic removable plate prostheses
contain potentially dangerous substance methyl
esters of methacrylic acid in the laboratory proved
to be protoplazmatyc poison while researchers
observed the effect only at high doses unrealistic
when using prostheses [5]. Known data [6] about
the side effects during treatment with this type of
prosthesis-related direct toxic effects on the cells
of acrylic compounds mucosa of the mouth and
their division. DNA cytometry technique captures
chromosomal damage the device, which can
potentially cause neoplastic development process
that is likely to be a predictor of tumor growth.
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Materials and Methods. The study of cell
cycle indicators buccal epithelium in 70 people.
Among them, 23 patients on the background of
the prosthesis laminar crylic dentures, 23 patients
with prosthetics based on thermoplastic plastics.
Comparison group consisted of 24 clinically
healthy persons free of defects dentition.
Exclusion criteria were patients with examination,
presence of serious systemic diseases, smoking,
burdened allergic history, the complete absence
of teeth, prosthetic stomatitis, chronic generalized
periodontitis in the acute stage, patient refusal to
participate in the survey.

The subject of the study was buccal epithelium
of the oral mucosa of patients as superficial
epithelium is the basic structural and functional
component of the mucosa. The content of DNA in
the nuclei of buccal epithelium cells determined
by flow cytometry. For the flow cytometry
suspension nuclei from cells of buccal epithelium
person treated with a special solution for the
study of nuclear DNA analysis of ploidy, cell
cycle, CyStain DNA company Partec, Germany,
which can simultaneously acquire nuclear
suspension and perform fluorescence staining
diamidinofenilindolom (DAPI) nuclear DNA.
Samples were subjected to analysis in a flow
cytometer «PAS» company Partec, using UV
radiation and means of software FloMax, through
the provision of Sub-GOG1 sites on DNA-RN1
bar graphs to peak GOG1 pointing to the nuclei
of cells containing DNA <2c. The percentage of
nuclei in a state apoptoz.S % + G2 / M% —indicators
proliferation (proliferative index). The larger the
value, the more intense proliferation and vice
versa —the lower the value, the lower proliferative
activity. For DAPI fluorescence excitation was



applied UV radiation. From each sample analysis
the nuclear suspension subject to 10 thousand.
DNA Distribution, which reflects the cell cycle
and DNA fragmentation indicated on page one
histogram using linear scale. Cyclical analysis of
cells was performed by means of software FloMax
(Partec, Germany) by providing gate RN2 (site
on DNA histogram GOG1 indicates nuclei of cells
containing DNA = 2c¢) and RN2 (site on a DNA-
histogram S + G2 / M indicates the nuclei of cells in
which the synthesis of DNA (DNA> 2c and <4c, S)
and preparation for separation (DNA = 4c, G2 / M)
DNA content> 4c).

The statistical processing of the obtained
results was carried out in the license package
“STATISTICA 6.1” with the use of nonparametric
methods for evaluating the obtained results.
Evaluated the correctness of the distribution of
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characteristics for each of the variation series
received, the mean of each studied feature, and
the standard quadratic deviation.

Results and Discussion. Theresults of our study
found a number of violations buccal epithelial cell
cycle in the background using acrylic dentures.
According to the data of our study acrylic
removable dentures have negative effects on DNA
buccal epithelial cells. We observed a significant
increase in the level of cells that were in the range
of Sub-G1 (Fig.1) in patients with such prostheses,
the figure differed both from that of control and
from that of the group which applied dentures
with thermoplastics, which indicates not only
direct contact as a factor of injury but also toxic
effects material, realizing the side effects through
the activation of apoptosis (Tab.1). However,
unexpected damage to the cell cycle during

partec PAS
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Fig. 1. Flow-cytometric analysis of nuclear DNA content in cells of buccal epithelium man with acrylic prosthesis.
RN1 (Sub-G0G1) = 35.04 %, RN2 (G0G1) = 4.45 %, RN3 (S + G2 / M) = 47.35 %.

Tables 1. Indicators of the cell cycle of groups using different types of bases (M+m)

. Group with thermoplastic Group with acrylic bases Control group
0,
Cell cycle intervals, (%) bases (n=23) M=23) (n=24)
Sub-G1 18.96+4.09 27.12+4.78** 15.11+4.38
S+G2/M 58.34+4.84 51.75+5.82* 64.47+5.33

Notes: 1) * — a statistically significant difference (p<0.05) was observed according to the Wilcoxon criterion relative to the

control group;

2) ** — a statistically significant difference (p<0.05) was observed according to the Wilcoxon criterion for a group with

thermoplastic bases.
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treatment with acrylic dentures bases became
detect aneuploidy buccal epithelium, which was
recorded in 2 patients (Fig. 2,3). These results
were surprising because, according to our sources
available literature showed no publications
devoted to the study aneuploidy during treatment

mayindicateaveryseriouspotential complications
paraneoplastic nature. Given the established data
on the availability aneuploidy during treatment
of dentures with acrylic bases can assume identify
by DNA cytometry molecular signs of potential
carcinogenesis. Enough interesting is that the

with acrylic dentures bases. Revealed aneuploidy = mucous macroscopic changes are recorded
" 250 h
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Fig. 2. Flow-cytometric analysis of nuclear DNA content in cells of buccal epithelium women with acrylic
prosthesis. RN1 (Sub-G0G1) = 9.87 %, RN2 (GOG1) = 4.93 %, RN3 (S + G2 / M) = 60.46 %, RN4 (aneuploidy) = 16.12 %.
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Fig. 3. Flow-cytometric analysis of nuclear DNA content in cells of buccal epithelium man with acrylic prosthesis.
RN1 (Sub-G0G1) = 14.34 %, RN2 (G0G1) = 3.76 %, RN3 (S+G2 / M) = 67.92 %, RN4 (aneuploidy) = 15.78 %.
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even when detecting aneuploidy, indicating
that the same molecular changes have not been
implemented at the cellular level.

This fact can be explained by the fact that we
used the technology of DNA cytometry captures
chromosomal damage that may cause the
development of neoplastic process, that probably
is a predictor of tumor growth.

We identified indicators require further study
given that these molecular changes, such as
aneuploidy often a sign of malignant growth.
Since the breast tumor are identified cytologically
benign diploid DNA kits and malignant tumors in
20 % of cases recorded is aneuploidy [8]. Similar
results were obtained in the study of tumors of the
thyroid, abdomen, brain. Researchers revealed
aneuploidy often observed on the background of
neoplastic progression, and against the background
of resistance to cytostatic treatment [1]. Though
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