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LUTOMOPDOJIOIYHI TA LUTOTEHETUYHI
XAPAKTEPUCTUKU BYKAJIbBHOIO ENITENIIO OCIb,
Kl MELLKAIOTb B YMOBAX «XBOPOI BYAIBJ1I»

PE3IOME. Mixposdepnuii mecm Ha 6YKATbHUX KIIMUHAX € LYMAUBUM, MALOTHBAZUBHUM T 000N NOWUPEHUM MEMOOOM YumozeHe-
MUYHUX 00CTIONCEHD.

Mema. [locnioumu yumomop@onociuni ma yumoeeHemuyHi Xapakxmepucmuky OyKaibHO20 enimeniio 3a MiKposSOepHUM MecnmoM 6
0cib, wo be3nocepeorbO KOHMAKMYIOMb 3 1eMIOUUMY OP2AHTYHUMU CROTYKAMU 8 YMOBAX «X80DOi OYOiniy.

Mamepianu ma memoou. JJocrioxcyeanu cman 6ykanvHozo enimenito y 237 Mewkanyie bazamokeapmupHux 6younkie i ogicie, uo
CKAPIHCUNUCA HA HERPUEMHUTL 3anax Y npumiwennsx (wonogiva cmamo — 117, xcinoua — 120). Bykanoni knimunu 3abapenosany 2,5 %
posuuHom ayemoopceina ma 1 % ceimnum senenum. Mikpockonito npenapamis 30iticHI08anU 3a OONOMO20I0 CEIMTOONMUUHO20 MiK-
pockony OPTON Axioskop (West Germany) npu 30invwenni macisnoro imepcieio — x1000. Mopghomempuunuii ananiz napamempis
KIimMuK ma 001iK 6[0COMKOB020 CRIGBIOHOWEHHS PISHUX (opM enimenioyumie nposoounu 3a donomozoro npoepamu Excel. Pospaxynku
yacmomu ymeopenHs mikposoep 30iticuiosanu 3a naxazom MO3 Vrpainu 13.03.2007 Ne 116 «IIpo 3ameeposicerns MEmoOuuHUX pexo-
menoayiti: ObcmedicenHs ma patioHy8aHHs MePUMopii 3a cmynexem NIU8Y AHMPONO2EHHUX YUHHUKIG HA CMAH 00'€Kmig 006KiA 3
BUKOPUCTMAHHAM YUmo2eHemuyHux memooiey. Cmamucmuuna 06podka Oauux BuKoHaua 3a Oonomo2orw npoepamu IBMSPSS
Statistics 29.0.0.0 (t-xpumepiii Cmwviodenma; Manna-Yimui; ANOVA: Totoxu, T3-Hannemm), npu p < 0,05.

Pesynomamu. Busieneni yumomop@onoziuni ma yumozeHemuyi 3Minu OyKanibHux Kiimun y wiupokomy oianazoui yacmom 0,3—7,0 %o,
HopmanvHi kKiimunu — 81 %; xapiopexcuc i myuni kiimunu — 5 %, noosoenns s0pa i eaxyonvha oucmpodis — 2 %, pacoyumos-anon-
mo3 i eiocymuicmu a0pa — 1 %, konouizayis mikpogpnopoio — 1 %, mixposopa — 0,6 %, bacamondepui knimunu — 0,5 %, npompysis
sa0pa «posdume siyey — 0,5 %, npompysia adpa «asuxy — 0,3 %. 3a MikposoepHumM mecmom 6CmMAHOBIEHO, WO ceped 0Cid HCiHOUOT
cmami cnocmepieanacs meHoenyia 0o 30inbuienHs yacmomu ymeopenna MA oonouacho 3i 36inbwennam 6iky (R2 = 0,456), npome
cepeo ocib uonosiuoi cmami 3a3HaAYeHUX 3MIH He suagieHo. Maxkcumanbhull NOKAHUK YMEOPEeHHS MIKposdep euasieHull ceped ocio
yonosiuoi cmami eixom 15-39 ma 65 i binviue pokis, a ceped ocib xHcinouoi cmami — 65 pokie i cmapuie.

Bucnosxu. B yinomy, docnioscenns niomeepodicyons, wo OVKaibhi enimerioyumu Maronms Yymiueicms 00 PisHUX eK302eHHUX md
EHOOEHHUX (PaKmopie, w0 NO3HAYAEMbCA HA YUMOMOPPONIOLTUHUX | YUMOLEHEMUUHUX O3HAKAX OYKATbHUX KIIMUH, RPUYOMY Yi 03HA-
KU MarOns 008071 WUPOKULL CHEKMpP.
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CYTOMORPHOLOGICAL AND CYTOGENETIC CHARACTERISTICS OF BUCCAL
EPITHELIUM OF PERSONS THAT LIVE IN A"SICK BUILDING"

ABSTRACT. The micronucleus test on buccal cells is a sensitive, minimally invasive and quite common method of cytogenetic studies.
Aim. Study of cytomorphological and cytogenetic characteristics of the buccal epithelium using the micronucleus test in persons
exposed to volatile organic compounds in the conditions of a "sick building".

Materials and methods. The condition of the buccal epithelium was studied in 237 residents of apartment buildings and offices who
complained of an unpleasant smell in the premises (male — 117, female — 120). Buccal cells were stained with 2.5 % acetoorcein solu-
tion and 1 % light green. Microscopy of the preparations was carried out using an optical microscope OPTON Axioskop (Germany)
with magnification by oil immersion — x1000. Morphometric analysis of cell parameters and calculation of the percentage ratio of dif-
ferent forms of epitheliocytes was carried out using the Excel program. Calculations of the frequency of formation of micronuclei were
carried out according to the order of the Ministry of Health of Ukraine dated 13.03.2007 Ne 116 "On the approval of methodological
recommendations: Survey and zoning of the territory according to the degree of influence of anthropogenic factors on the state of envi-
ronmental objects using cytogenetic methods." Statistical data processing was performed using the IBM SPSS Statistics 29.0.0.0 pro-
gram (Student's t-test; Mann-Whitney; ANOVA: Tukey, T3-Dunnett), at p < 0.05.
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Results. Cytomorphological and cytogenetic changes in buccal cells were detected in a wide range of frequencies of 0.3-7.0 %o, nor-
mal cells — 81 %, karyorrhexis and mast cells — 5 %, nuclear doubling and vacuolar dystrophy — 2 %, phagocytosis-apoptosis and
absence of a nucleus — 1 %, colonization by microflora — 1 %, micropoison — 0.6 %, multinucleated cells — 0.5 %, protrusion of the
nucleus "broken "egg" — 0.5 %, "tongue" nucleus protrusion — 0.3 %. According to the MN-test, it was established that a strong cor-
relation between the parameters of the frequency of MN formation and increasing age (R2 = 0.860) was characteristic of females,
however, the degree of correlation was weak among males (R2 = 0.495). It was also established that the maximum rate of formation
of micronucleus was observed among males in the age groups of 15-39 years and 65 years and older, and among females — in the age
group of 65 years and older.

Conclusions. In general, studies confirm that buccal epitheliocytes are sensitive to various exogenous and endogenous factors, which

affects the cytomorphological and cytogenetic features of buccal cells, and these features have a rather wide spectrum.

Keywords: indoor air, "s

Beryn. Tepmin «cuHApPOM XBOPOi OymiBITi»
(aarm. Sick Building Sindrom, SBS) Bmepmie
3anpornoHyBaia BcecBiTHsS opraHizallis 0Xopo-
Hu 310poB’st (BOO3) y cepeauHi MUHYJIOTO CTO-
pivds. 3riHO 3 TOBHOMACIITAOHUM JIOCTiIKEH-
HaM y CHIA no 30 % OymiBenb BHSIBHIHCS
HeOe3neunnMu 11s 310poB’ s [1-3]. Croroasi
PO KIJTBKICTh «XBOPUX OYy/iBEIb», KBAPTHP 1
odiciB B Ykpaini MOXHa JIUIIE 37]0Ta yBaTUCS.

SBS-cunapom — ctaH 310poB's, 1mo Ghopmy-
€TBCs BHACITIZIOK IOBIOTPHBAIIOTO nepeOyBaHHsI
JIOMUHY B TI€BHIN OyaiBIIi, IPU SIKOMY BiadyBa-
€ThCsl Pi3naHUi TcKkoM(OPT, TpoTe 00'€KTUBHI
JaHi M0JJ0 KOHKPETHOI XBOpOOU MOXYThb OyTH
BicyTHIMH. BBakaeTscs, mo SBS-cungpom
BKJIIOYA€ CHMIITOMH, SIKI HaramayloTh pecIipa-
TOPHI 3aXBOPIOBAaHHS, NMPOTE IX BHUHUKHEHHS
00yMOBJICHE 30BHIIIHIMU (haKTOpaMHU: IITKi K-
BHUMHU JIETIOYMMHU PEYOBHHAMHM, L0 MITPYIOTH 3
MOJIIMEPHUX MarepiamiB i ¢papO y MOBITPS KUT-
JIOBUX MPHUMIIIEHb, IBIUTIO, TTHJIOM Ta IHITUMH
MoJipa3HUKaMu i anepreHamu [4, 5].

AKTyanpHICTh BHBYCHHS SBS- -CHHJpOMY
MiATBEP/KYIOTE PE3y/IbTaTH KOMILICKCHOT CaHi-
TapHO-TIri€HIYHOT OLIHKM TOBITPS XKUTIOBUX 1
IPOMAJICHKUX MPUMIIICHb HA BMICT MPIOPHUTET-
HUX XIMIYHHX 3a0pyIHIOBAaYiB MOBITPS JKUTIIO-
BUX MPUMIIlIEHb, BUKOHAHUX 33 CKapraMu Ipo-
MansH y mepiog 2015-2019 pp. Oz[epxcaHi
Pe3y/IbTaTH AEMOHCTPYIOTh HETaTHBHY AMHAMI-
Ky 30LIBIICHHS IOPIYHOi YHCENBHOCTI BUIAJ-
kiB mepeBumenHs [JIKcm 3a MapkepHUMH
3a0pyaHIOBAYAMH, HANPUKIAL JHIIC 33 (op-
MaJ'II)I[eFl,I[OM 1 (beHOJIOM nepesuiieHHs [JIKcn
iHomi Oymo B 30 pasiB [6]

Eq)eKTI/I MicLeBoi JiT opMasberizy, 30kpe-
Ma HOro reHOTOKCHYHICTh, BUBYAIIUCS 3a JOIO-
MOTOI0  MIKpOSACpHOro — Tecty  (aHrn,
Micronucleustest, MNT) y BIILJ'IYHIGHI/IX KJIITH-
HAX CIH30BOi OGONOHKH HOCA Ta LK y pamkax
6araTboX JOCIIKEHb HA TBapWHAX 1 B JIIOACH.
3a3HaueHUN MiAXiA JOCI BBAXKAETHCS JyXKE
aKTyaJbHUM, OCKUIBKM OyKallbHI KIIITHHU €
(haKTHIHUMU MilIeHIMH (POPMAITBIETI Ty, a MiK-
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ick building syndrome”, cytogenetic studies, buccal epithelium, micronucleus test.

Introduction. The term "sick building
syndrome" (Sick Building Syndrome, SBS)
was first proposed by the World Health
Organization (WHO) in the middle of the last
century. According to a full-scale study in the
USA, up to 30 % of buildings were found to
be hazardous to health [1-3]. Today, one can
only guess about the number of "sick build-
ings", apartments and offices in Ukraine.

SBS syndrome is a health condition that is
formed as a result of long-term presence of a
person in a certain building, during which
physical discomfort is felt, but objective data
for the presence of a specific disease may be
absent. It is believed that SBS syndrome
includes symptoms reminiscent of respirato-
ry diseases, but their occurrence is due to
external factors: harmful volatile substances
that migrate from polymer materials and
paints into the air of residential premises,
mold, dust and other irritants and allergens
[4, 5].

The relevance of the study of SBS syn-
drome is confirmed by the results of a com-
prehensive sanitary and hygienic assessment
of the air in residential and public spaces for
the content of priority chemical pollutants in
the air of residential spaces, carried out based
on citizen complaints in the period 2015—
2019. The obtained results demonstrate the
negative dynamics of the increase in the
annual number of cases of exceeding the
MPC (Maximum Permissible Concentration,
MPC average daily) for marker pollutants,
for example, for formaldehyde and phenol
alone, the MPC was sometimes exceeded by
30 times [6].

The effects of topical formaldehyde, in
particular its genotoxicity, have been studied
using the Micronucleus test (MNT) in exfoli-
ated cells of the mucosa of the nose and
cheeks in many animal and human studies.
This approach is still considered very rele-
vant, since buccal cells are the actual targets
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posnapa (M) € 9ymMBUM 1HAMKATOPOM HOTO
myTareHHoi aii. Tomy anami3 OyKaJdbHOTO MiK-
posiiepHorOo 1MTOMY JFonuHM (aHmIL., Buccal
Micronucleus Cytome, BMCyt) € omauM 13 Haii-
OB MOIIMPEHUX METOAIB BUMIPIOBaHHS reHe-
TUYHUX TOMIKOPKEHb Yy JOCIHIKEHHSX, IO
OyJI TIPUCBSYCHI BUBYCHHIO 3JI0POB'S JTIFOICHKOT
nomyJsii [7-9].

Bumesa3znauene 0OyMOBWIIO 3aCTOCYBAaHHS
METO/y OIIHKK OyKaJLHOTO EMITENII0 33 MIKpO-
SJIEPHAM TECTOM, SIK Yy TJIMBOTO 1 MaJOiHBa3UB-
HOTO METOAY OIIHKKM PHU3UKY TEeHETUYHHUX
MOIITKO/KEHb, Y MEIIKAHINB >KUTJIOBUX OyIuH-
KiB, 5Kl BimuyBanu SBS-cunapom: ictoTHuit muc-
koM(opT abo MOPYIIEHHS CTaHy 3J0POB'S Bij
3araxy, CIPUYMHEHOTO JIETIOYMMH OpTaHIYHUMH
cnoykamu (JIOC), sxi MITpyIOTh 3 MOJTIMEPHUX
MarepiajiiB 710 MOBITPS KUTIOBUX MPUMIILIECHb.

Merta. BuBdeHHs cTaHy KIITHH OyKaJdbHOTO
EMITEINI0 3a MIKPOSJIEPHUM TECTOM Y MEIIKaH-
IIB KBapTHUD 1 MpaIiBHUKIB 0(iciB, 10 Oe3moce-
PEIHBO KOHTAKTYIOTh 3 JICTIOUMMHU OpTaHIYHU-
MU CITOJTyKaMHU B YMOBAX «XBOPOi OyJIiBII1».

Marepiaaun Ta metoau. [IposeaeHuii anami3
CaHITApPHO-TIT€HIYHOI OLIHKH TOBITPS TPHUMIi-
IeHb JKUTJIIOBUX OyAWHKIB BUKOHaHWUU J[Y
«KuiBChKHI MICHKHN TIEHTP KOHTPOIIIO Ta TPO-
¢inakTuku xBopod MiHiCcTepCTBa OXOPOHU 3/10-
poB's Ykpainm» 3a 2010-2019 pp. 3a ckapramu
rpomasisiH (126 ckapr). 3a pesyiabraTaMy aHATI-
3y BCTaHOBJICHO, 110 SIKICTh MOBITPS KUTIOBUX
MPUMIIIEHb y 0ararboX BUMAKaxX HE BIAMOBIIa-
Ja YMHHUM HOpMam; OyJ0 BCTaHOBJIEHO, IO
KOHIIEHTpaIii Maixe 30 TOMIOTAHTIB y MOBITPI
3aKpUTUX TpuMilieHb nepesunryBanu [JIKen y
2-34 paszu. J[xepernom MmonroTaHTIB Oyiau Oymi-
BenbHI nonimMepHi Matepianu (BIIM), siki mmpo-
KO BHKOPUCTOBYIOTBCS SIK 03100I0BaNIBHI,
3BYKO- 1 TETUIO130JIAIIIHI MaTepiaiu, Jakogapo-
H1 BUpoOU, MeOIi Ta iH.

[Ipy mpoBemeHHI OMUTYBAaHHS JOPOCIUX
MEIIKAHIIB KUTJIOBUX OyIMHKIB, IO CKapKu-
JUCS Ha SKICTh TOBITPS B MOMEIIKaHHI, OyJo0
3aCTOCOBAaHO «AHKETYy CyO'€KTUBHOI OLIHKH
YMOB MPOXUBAHHS MEIIKAHIIIB KUTIOBUX TPH-
MIIIEHb, /I 3aCTOCOBYIOTHCS TOJIMEpPHI Mare-
piamm», ska wmictuiaa 34 OMIHOYHI KpUTEpii.
dikcyBanacsi HaCTyIHa iH(pOpMaIis: CTaTh; BIK;
Bara; 3piCcT; XapakTep CrnocoOy >KUTTS; 3arajb-
HUHW CTaH 370pOB’s (CaMOOIIHKA); CTIOKUBAHHS
AJIKOTOJTI0, KaBH, TIOTIOHY Ta JIIKIB; CTOMATOJIO-
T14HI MPOIIETyPH.

3a pesyabraTaMu aHalli3y aHKeT OyJio BimiOpa-
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of formaldehyde, and micronuclei (MN) are
a sensitive indicator of its mutagenic effect.
Therefore, the analysis of human buccal
micronucleus cytome (Buccal Micronucleus
Cytome, BMCyt) is one of the most common
methods of measuring genetic damage in
studies devoted to the study of the health of
the human population [7-9].

The above determined the application of
the method of evaluating the buccal epitheli-
um by the MNT, as a sensitive and minimally
invasive method of assessing the risk of
genetic damage, in residents of residential
buildings who noted SBS syndrome: signifi-
cant discomfort or impairment of health from
the smell caused by volatile organic com-
pounds (VOCs), which migrate from polymer
materials to the air of residential premises.

Aim. Study of cytomorphological and
cytogenetic characteristics of the buccal
epithelium using the micronucleus test in
persons exposed to volatile organic com-
pounds in the conditions of a "sick building".

Materials and methods. An analysis of
the sanitary-hygienic assessment of the air in
the premises of residential buildings, per-
formed by the "Kyiv City Center for Disease
Control and Prevention of the Ministry of
Health of Ukraine" for 2010-2019, based
on citizen complaints (126 complaints).
Based on the results of the analysis, it was
established that the air quality of residential
premises in many cases did not meet the cur-
rent standards; it was established that the
concentrations of about 30 pollutants in the
air of closed rooms exceeded the maximum
permissible limit by 2-34 times. The source
of pollutants was building polymer materials
(BPM), which are widely used as finishing,
sound and heat insulating materials, paint
products, furniture, etc. When conducting a
survey of adult residents of residential build-
ings who complained about the quality of air
and their homes, the "Questionnaire of sub-
jective assessment of the living conditions of
residents of residential premises where poly-
mer materials are used" was used, which
contained 34 evaluation criteria. The follow-
ing information was recorded: gender; age;
weight; height; the nature of the lifestyle;
general state of health (self-esteem); con-
sumption of alcohol, coffee, tobacco and
medicines; dental procedures.
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HO 237 oci0 yonoBiuoi crari — 117, xiHOUOI —
120, y BikoBOMY aiana3oHi Big 6 10 81 poky. Yci
MOBHOJIITHI PECMOHACHTH HaJald MHUCHbMOBY
3roj/ly Ha y4arh Yy JOCIIHKEHHSIX; HA 0OCTEXKEH-
HSl HEMOBHOJITHIX PECIOHACHTIB HAJalH 3TOLy
ixHi Oarbku. 3a pe3ynbTaraMu ONUTYBaHHS
cknaneHo «lIporokonu GioMeAMYHOTO AOCHTIA-
xeHHs». HalyacTilie pecrnoHAeHTH BKazyBalH
Ha CWJIbHMI 3amax y NpUMILIEHH], KU 00y-
MOBJIIOBAB 3arajibHy CTOMJIIOBaHICTb, 3HU)KEHHS
Mpare3aaTHOCT], MOAPA3HEHHS CIM30BUX POTa,
Oouel Ta BEPXHIX IUXAJTbHUX NUISAXIB, 3aroct-
PEHHS XPOHIYHUX aJEpPriuHUX 3aXBOPIOBAHb 1
3aXBOPIOBAHHS UXAJIbHUX IUIAXIB Ta 1H.

BinOupanucsa 3paszku BK B oci0, ski He
CTpaXIaId OKUPIHHAM; HE TMiIaBaJKCS TPO-
(eciiiHOMY BIUIMBOBI T€HOTOKCHUKAHTIB; Ha 4ac
JOCIIIJKEHHS. HE MPUMMalid MPOTUITYXJIUHHUX
JIIKIB, aHTUOKCHAHTIB, BITaMIHIB 1 JIETUYHUX
n00aBoK. J{iTh TOMIKITLHOTO BIKY B JTOCIIIKEH-
HI y4acTi He OpaJiu.

Kontponbna rpyma — crygentu (16 oci0)
HarionainbHOro METMYHOTO YHIBEPCUTETY IMEHI
0.0. boromonsis, kadeapa couiaabHOI MeAu-
LIUHU 1 TPOMAJICHKOTO 37I0POB'S.

BK 30upanu 3a 10mMOMOroi CTEPUIBHOTO
MEIMYHOTO WINATeNt0, MEePeHOCHIM Ha Mpen-
METHE CKeJblIe 1 BUCYIIYBaJd Ha BIIKPUTOMY
noBiTpi mpotsarom 15-20 xB.; 3abapBiroBayiu
2,5 % pozuuHoM areroopceina ta 1 % cBimimm
3eleHUM. MIKpPOCKOMII0 TOTOBUX Ipenaparis
3I1ACHIOBAJIM 32 JJOTIOMOTOI0 CBITJIOONTHYHOTO
Mmikpockora OPTON Axioskop (West Germany)
npu 30UIBIIEHH] Wi MAacisHOI IMEpCIEl —
x1000. dortorpadyBanru Ma3zku HUPPOBOIO
kameporo Canon EOS 1000D (Anonis).
Mopdomerpuunmii aHai3 napaMmeTpiB Ta 00K
B1JICOTKOBOTO CITIBBIIHOIICHHS PI3HUX (HopM
EMITEeN10UTIB MPOBOAMIIN 3a JOMOMOIOIO MaKe-
ta nporpamu Excel. Po3paxyHku gacToT yTBO-
PEHHsI TATOJOTIYHUX eNiTeNaJIbHUX KIITHH
CJIM30BOi OOOJIOHKH pOTa B OCI0, SIKI MPOXKH-
BalOTh B YMOBAaX «XBOPOTO» OyIMHKY, 3A1ICHIO-
BaJil 32 METOJMKOIO, 3aTBEP/KEHOI0 HAKa30M
MO3 Vkpaian 13.03.2007 Ne 116 «IIpo
3aTBEp)KEHHS METOJWYHUX PEKOMEHAI:
OO6cTexxeHHs Ta palOHYBaHHS TEPUTOPIT 3a CTy-
MEHEM BIUIMBY AHTPONOI€HHMX YHWHHHUKIB Ha
cTaH 00'€KTIB JIOBKIJUIS 3 BUKOPUCTAHHSM ITUTO-
reHeTHYHHX MeTomiB» [10].

Craructuuny 00poOKy BUKOHAHO 32 JIO[IOMO-
roro nporpamu IBMSPSSStatistics 29.0.0.0;
MOPIBHIHHS MOKAa3HUKIB y rpynax J0C1HKEHHS
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Based on the results of the questionnaire
analysis, 237 people were selected, 117 male,
120 female, in the age range from 6 to 81
years. All adult respondents gave written
consent to participate in research; their par-
ents consented to the examination of minor
respondents. According to the results of the
survey, "Protocols of biomedical research"
were drawn up. Respondents most often indi-
cated that a strong smell in the room causes
the following conditions: general fatigue,
reduced work capacity, irritation of the
mucous membranes of the mouth, eyes, and
upper respiratory tract, exacerbation of
chronic allergic diseases, and respiratory
tract diseases, etc.

Samples of buccal cells (BC) were taken
from non-obese individuals; were not occu-
pationally exposed to genotoxicants; at the
time of the study, they did not take anticancer
drugs, antioxidants, vitamins and dietary
supplements.

Control group: students (16 people) of the
National Medical University named after
0.0. Bogomolets, Department of Social
Medicine and Public Health (head: Doctor of
Medicine, Prof. Palamar B.I.).

BC was collected using a sterile medical
spatula, transferred to a glass slide and dried
in the open air for 15-20 min.; staining was
carried out with a 2.5 % solution of acetoor-
cein and 1 % light green. Microscopy of the
finished preparations was carried out using an
optical microscope OPTON Axioskop
(Germany) with magnification under oil
immersion — x1000. Smears were pho-
tographed with a Canon EOS 1000D digital
camera (Japan). Morphometric analysis of
parameters and calculation of the percentage
ratio of different forms of epitheliocytes was
carried out using the Excel program package.
Calculations of the frequency of the formation
of pathological epithelial cells of the mucous
membrane of the mouth in persons living in
the conditions of a "sick building" were car-
ried out according to the methodology
approved by the order of the Ministry of
Health of Ukraine dated 13.03.2007 No. 116
"On the approval of methodological recom-
mendations: Survey and zoning of the territo-
ry according to the degree of influence of
anthropogenic factors on state of environmen-
tal objects using cytogenetic methods" [10].
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3MIACHEHO 32 HACTYIMHUMH METOIaMHU: t-KpuTe-
piii  Creiogenta; Manna-Yitai; ANOVA
(Teroxm; T3-lannerr), npu p < 0,05.

PesyabTaru. BHBUEHO 4YacTOTy YTBOPEHHS
MATOJIOTIYHMX EMITEeMaTbHUX KIITHH CIHA30BOL
00OJIOHKH pOTa B 0OCI0, SIKI IPOXKUBAIOTH B YMO-
Bax «XBOpPOi Oy/IiBIII» 1 BCTAHOBJICHO, IO 3MIHH B
KIIITHHAX CIIOCTEPITAIKCS B JIOCUThH IIHPOKOMY
miamazoni — 0,3-7,0 %o (puc. 1). Hocmimxky-
BaJIMCS IIUTOTCHETUYH] TOPYIIEHHS, TOKa3HUKH
npoideparrii Ta TOKa3HUKA IECTPYKIIIT Sapa.

BceranoBneHo HacTymHi IUTOMOPQOJIOTivHI
Ta HUTOTCHETUYHI 3MiHU B KIITHHAX OyKalbHO-
O €MITeII0 MEIIKAHIIIB «XBOPO1 OyAiBIII»: HOpP-
MajbHI KIITUHHA CTaHOBWUIM Onu3bko 81 %.
Haiiyacrime BUSBISIINCS HACTYNHI aHOMAUTIi:
KapiOpeKCUC 1 TYy4HI KIIITUHU CIIOCTEPITaIucs y
5 %, MOIBOEHHS si/ipa 1 BaKyOJIbHA LLI/ICTpoq)m —

2 %, (1)al"OHI/IT03 -armonTo3 1 BIJACYTHICTh sIpa —

1 %, xononizaris mikpodiaopor — 1 %, Mikpo-
snapa — 0,6 %, 6ararosnepui kimituau — 0,5 %,
MpOTPY3is anpa «po3zoute site» — 0,5 %, npo-
Tpy3is sapa «si3u» — 0,3 %.

Oxpemo gocripKyBajgacs 4acToTa yTBOPEH-
H1 M. 3a pi3sHUMH JTaHUMH CEpelHs 4acToTa
BUHUKHEHHS Ml B 1O0pOCIIOT JIOIMHU Bapilo€ B
miamaszoni 1-3 M4 ga 1000 xmiTuH.

Hocmimkenas MS 3aiiicHIOBaIM B Pi3HUX
BIKOBHX Tpymax: mepiia rpyna — 6—14 pokis,;
npyra — 15-39 pokis; Tpetst — 40—64 poku; yert-
BepTa — 6 1 OUIBIIE POKIB.

Takok OKpeMO TOPIBHIOBAIHCS TMOKA3HUKH
MK 0c00aMHU YOJIOBIYOI Ta )KIHOYOI cTaTi (pHcC.
2- 7) 3aJie’xHO BiJl XapakTepy PO3MOLTY TTOKa3-
HUKIB Yy rpymax, e CHOCTGplFaBCSI SIK HOpMaJTb-
HUH, TaK 1 HEHOpMaJILHUI PO3MOIiJI, 3aCTOCOBY-
BaJIM SIK TApaMETPUYHHIA METOJ OILIHKH MOKa3-
HuKiB (CTbIOZIEHTA, t), TaK 1 HEemapaMeTPUUHHMA
metoy (Manna-YiTHi).

3a pesynapraraMu OTHO(PAKTOPHOTO IUCTIEP-
citnoro anamizy (ANOVA, meromu Throki i
Hanneta-3d) BUSBIEHO CcTaTeBY BIJMIHHICTb
9acTOTH yTBOpeHHs M y BikoBuX rpymax 15—
39 1 40—64 poxwu, p < 0,05 (puc. 4, 7).

Cepen oci® xiHOUOI cTaTi cmocTepiranacs
TEHJEHIIS 0 30UIbIIEHHS! YaCTOTH YTBOPEHHS
MS omnodacHo 31 30uThIIeHHSM BIKy (R =
0,454), mpote cepenm oci6 4YonMOBiIUOi CTaTi
3a3Ha4eHUX 3MiH HE OYJI0.

Takok BCTaHOBIEHO, IO MaKCHUMaJIbHUUN
MOKa3HHUK yTBOpeHHs: MSI cocrepiraBcs cepen
oci0 4oioBivuoi cTari y BikoBUX Tpymax 15-39
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Statistical processing was performed
using the IBM SPSS Statistics 29.0.0.0 pro-
gram; comparison of indicators in research
groups was carried out using the following
methods: Student's t-test; Manna-Whitney;
ANOVA (Tukey; T3-Dunnett), at p < 0.05.

Results. The frequency of formation of
pathological epithelial cells of the mucous
membrane of the mouth in persons living in
the conditions of a "sick building" was stud-
ied and it was established that changes in the
cells were observed in a fairly wide range —
0.3-7.0 %o (Fig. 1, a—g). Cytogenetic disor-
ders, proliferation indicators and nuclear
destruction indicators were studied.

The following cytomorphological and
cytogenetic changes were established in the
cells of the buccal epithelium of the residents
of the "sick building": normal cells account-
ed for about 81 %. The following abnormal-
ities were most often detected: karyorrhexis
and mast cells were observed in 5 %, nuclear
doubling and vacuolar dystrophy — 2 %,
phagocytosis-apoptosis and the absence of a
nucleus — 1 %, colonization by microflora —
1 %, micropoison — 0.6 %, multinucleated
cells — 0.5 %, "broken egg" core protrusion —
0.5 %, "tongue" core protrusion — 0.3 %.

The frequency of MN formation was stud-
ied separately. According to various data, the
average frequency of occurrence of MN in an
adult varies in the range of 1-3 MN per 1000
cells.

Research of MN was carried out in differ-
ent age groups: the first group — 614 years;
the second group — 15-39 years old; the third
group — 40—64 years old; the fourth group —
6 years and older.

Indicators were also separately compared
between male and female (Fig. 2).
Depending on the nature of the distribution
of indicators in groups, where both normal
and non-normal distribution are observed,
both the parametric method of evaluating
indicators in groups (Student's-t) and the
non-parametric method (Mann-Whitney)
were used.

According to the results of univariate
analysis of variance (ANOVA, Tukey and
Dunnett-3d methods), a gender difference in
the frequency of formation of MN was found
in the age groups of 15-39 and 40-64 years,
p <0.05 (Fig. 2).
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a. HopmasbHi KIITHHY B 1OJII 30y /
Normal cells in the field of vision.

Pt 35 N8
c. Bupaxxene MikpoOHE KOHTaMiHyBaHHS €MiTeNi-
anpHUX KiIiTuH / Pronounced microbial contami-
nation of epithelial cells

b. KinituHa 3 nBoma sigpamu /
A cell with two nuclei

d. MikpoOHe KOHTaMiHyBaHHs Ta Mirpyoui
HerTpodinbHI nefikonuT / Microbial contami-
nation and migrating neutrophilic leukocytes.

f. IlonBoene ampo / Dual core.

g. be3’saepHa KiiTHHA NONIrOHAIBHOT GOPMH 3
O3HaKamu KeparuHizamii / An anucleate polygo-
nal cell with signs of keratinization.

Puc. 1. {utomopdoorivHi Ta HUTOTEHETHYHI 3MiHU B KIITHHAX OyKaJbHOTO EMiTeNito, BUSABICHI IPU
00cTeKeHHI MEIIKaHIIIB «XBopoi Oyaismi» (Doto Jlicorcskoi B.C., Canon EOS 1000D, SAnowHis).

Fig. 1. Cytomorphological and cytogenetic changes in the cells of the buccal epithelium, revealed during
the examination of residents of the "sick building" (Photo Lisovskaya V.S., Canon EOS 1000D, Japan).
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skinoua crars / female:
y=0,159x + 1,695
R2 = 0,860

40-64 >65

BIKOBI Tpynu / age group

40JI0BiYa cTaTth /male

Linear (qonosiua crars /male)

Puc. 2. T'enepanphi cepenni Ta jiiHilHI TpeHau yacTotu yrBopeHns MS/1000 kiitiul cepen ocid 4oiaoBivoi
(n=117) i xiHouoi (n = 120) crari, BU3HAUEH] 3a JJOIIOMOT'00 OJHO(AKTOPHOTO JUCIIEPCIHHOTO aHalizy

(ANOVA; metomu Trroka 1 lannera-3D).

Fig. 2. Estimated Marginal Means and linear trends of the frequency of formation of MU/1000 cells
among male (n = 117) and female (n = 120), determined using univariate variance analysis (ANOVA;

Tuke and Dunnett-3D methods).

pokiB Ta 65 1 OunbIe pokiB. Cepen 0ci0 KiHOUOT

CTaTi MaKCUMaNbHUH CCPEe/IHil IOKa3HUK yTBO-
peHHsa M —y rpym BIKOM 65 POKIB 1 cTapiie.

Ipy MOpiBHAHHI MOKA3HHMKIB YaCTOTH yTBO-
peHHs M mix ocobaMu 4OJIOBIYOI Ta XKIHOYOL
CTaTi i KOHTPOIBHOKO Tpymoko (n = 16), craru-
CTUYHO 3HAUMMOI PI3HUII BUSBIEHO HE Oys0
(p = 0,2 1 6inb1E).

TakuM YMHOM, BCTAHOBJIEHO, L0 3MIHU B
KJIITUHAX OyKaJbHOTO EMITENI0 MaloTh Oararo-
(akTopHy NMpUpPOAY, SKa B TOMY YUCIT 00OyMOB-
JIeHa TAKMMHM YMHHHUKAMH SIK CTaTh 1 BIK pECIIOH-
JICHTIB.
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Among female, a strong direct correlation
between the frequency of formation of MN
and increasing age was observed (R? =
0.860), however, among male, this correla-
tion was weak (R? = 0.495).

It was also established that the maximum
rate of formation of MN was observed
among males in the age groups of 15—
39 years and 65 years and older. Among
female, the maximum average rate of forma-
tion of MN was observed in the age group of
65 years and older.
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VY Hamomy A0CIHIIPKEHHI 4acTOTa BUSBICHUX
M B kimiTuHaX OyKadbHOTO EMITENiI0 0Ci0 —
MEIIIKAHIIB 0araTroKBapTUPHUX OyIUHKIB 1 0di-
CiB, KOJIMBasacs B MIUPOKOMY aiama3oni — 0,3—
7 %o, IpU TOMY, 110 32 PI3HUMHU JTAHUMU Cepe-
Hsl YaCTOTa BUHUKHEHHA M B 1opocioi mroau-
HU Bapitoe B Mexax 1-3 %o.

B 1minomy, nociimpKeHHS M ATBEPIKYIOTh, 1110
OyKaJIbHI €MITETIONUTH MalTh YYTIUBICTH O
PI3HHX E€K30T€HHHUX Ta €HJIOT€HHUX YHWHHUKIB,
10 TNO3HAYa€ThCS Ha ITUTOMOPQOJIOTIYHUX 1
[UTOT€HETHYHUX O3HAKaX OyKaJdbHHUX KIITHH,
SIK1 MAOTh JTOBOJI1 IIMPOKUHM CHEKTP.

Oo6roBopennsi. [Tonan MBCTOMITTS MiCIEBI
TeHOTOKCHYHI e(peKTH (opMabAerily BUBYA-
JHCs 32 JooMororo MSI-tecty Ha BiATyIIeHHX
KJIITUHAX OyKaJbHOTO EMHiTeNiI0 CIU30BOi 000-
JIOHKW HOcCa Ta WIK jonunu [23]. 3a3HaueHuit
MIIX1]T TOC1 BBAXKAETHCSA aKTyaJbHUM, OCKUTBKH
OyKaJbHI CMITEIONUTH € MIIICHIMHU (opMaTb-
JIeT1ly, a 4acToTa yTBOpeHHs MS € uyTiuBuM
1HIUKaToOpoM #oro myrtareHHoi naii. dopma-
JBAETI]] IIBUIKO 3B SI3Y€THCS 3 TIOJIAMH Ta MaK-
POMOJIEKY/IaMU B MICIIi MEPUIOTO KOHTAKTY, 1€
aTOM BYIVICIIO BKJIFOYAETHCSI B PI3HI MaKpOMO-
nekynmi. OCHOBHHM IUISXOM JIETOKCHKAIi €
OKHCIICHHST (pOpMajbJeriny, 10 KaTami3yeTbCs
DIyTaTiOH3ANIeKHUMH Ta HE3AJICKHUMHU JIETi/-
poreHazaMu B TKaHMHaX poTa 1 Hoca. Takum
YIMHOM, TOKCUYHI €()eKTH B MICIII TIEPIIOTO KOH-
TakTy ¢GopManbIeriay 37al0ThCd HANOIIbII
MOKAa30BUMH 3 TOYKHU 30py OLIHKU PHU3HKY.

BykanbHi enitenianbHl KIIITHHU 3HAXOIATHCS
B 0e3MmocepeTHbOMY KOHTAKTi 3 TeHOTOKCUYHU-
MU areHTaMH, 110 BAUXAIOTHCS, 1 € CIIPaBKHIMH
MIIICHIMH IS KaHIIEPOTCHIB 1 MYTarcHiB.
[TonepenHiMu  AOCHIIHKEHHSIMH BCTaHOBJICHO,
10 HAWYYTVIMBIIIMMUA TEHETUYHUMU KIHIIEBUMH
TOYKaMU JIJIsl BHSIBIICHHS MYTareHHOCTiI ¢op-
MaJIbJICTIAy € XpOMOCOMHI abeparlii Ta MiKpo-
siapa [6].

dopmanpaeria, mocsratoun saeproi JIHK,
1HAYKy€ YTBOPEHHS MEPEXpecHUX 3B’S3KIB 3
JHK-6inkamu (DPX). HenoBua pemnapartis
JIHK-6110k MOXe Npu3BECTH 10 YTBOPEHHS
MyTaliid, 30KpeMa [0 MyTaliii XpoMOCOM 1
YTBOPEHHS MIKPOsIep B aKTHUBHO Npoiidepyro-
guX KIITHHAX. YTBOpeHHss MSI € myxe mokaso-
BOIO O3HAKOIO, OCKUIbKM BOHHU MPEACTABIISIOTH
CIpaBXH1 HACTIAKA MyTareHHo1 moii. 3mymieHi
emiTenianbHl KIITUHU MOXKHA JIETKO 310paTH i
M1 MOXHA Bi3yaJIbHO OIIIHHUTH.

TOXICOLOGY OF POLYMERIC MATERIALS
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When comparing the indicators of the fre-
quency of formation of MN between male
and female and the control group (n = 16), no
statistically significant difference was found
(p = 0.2 or more).

Thus, it was established that changes in
the cells of the buccal epithelium have a mul-
tifactorial nature, which is also determined
by such factors as: gender and age of the
respondents.

In our study, the frequency of detected MN
in the cells of the buccal epithelium of people
living in apartment buildings and offices var-
ied in a wide range — 0.3—7 %o, despite the
fact that according to various data, the aver-
age frequency of MN in an adult varies
between 1-3 %o. In general, studies confirm
that buccal epitheliocytes are sensitive to var-
ious exogenous and endogenous factors,
which affects the cytomorphological and
cytogenetic features of buccal cells, and these
features have a rather wide spectrum.

Discussion. For more than half a century,
the local genotoxic effects of formaldehyde
have been studied using the MN-test on exfo-
liated cells of the buccal epithelial mucosa of
the nose and cheeks of humans [23]. This
approach is still considered relevant, since
buccal epitheliocytes are targets of formalde-
hyde, and the frequency of formation of MN
is a sensitive indicator of its mutagenic effect.
Formaldehyde quickly binds with the help of
a carbon atom to thiols and various macro-
molecules at the point of first contact. The
main way of detoxification is the oxidation of
formaldehyde, catalyzed by glutathione-
dependent and independent dehydrogenases
in the tissues of the mouth and nose. Thus,
toxic effects at the point of first contact with
formaldehyde seem to be the most indicative
from the point of view of risk assessment.

Buccal epithelial tissues are in direct con-
tact with inhaled genotoxic agents and are
real targets for carcinogens and mutagens.
Previous studies have established that the
most sensitive genetic endpoints for detecting
the mutagenicity of formaldehyde are chro-
mosomal aberrations and micronuclei [6].

Formaldehyde, reaching nuclear DNA,
induces the formation of DNA-protein cross-
links (DPX). Incomplete repair of DNA pro-
teins can lead to the formation of mutations, in
particular to mutations of chromosomes and
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CnuzoBa 00OJIOHKAa Ma€ MITOTHYHO AKTHB-
HUIl 0a3zaibHUN KIITMHHUN MOKPHUB, KU MPO-
HUKA€ Yepe3 HHU3KY MPOMDKHHUX IIapiB, IO
nudepeHIioIThCS, 0 MOBEPXHI, /€ KIITUHU
BIIpMBArOTKCS Bij emitenito. Emitenii cnu3oBoi
00OJIOHKH IIIOKH Ma€ TOBIIUHY MPUOIU3HO 40—
50 KJIITUHHUX TIapiB, TOMI SIK I/ I3MKOBA 30HA
Ta CIM30Ba 000JIOHKA HOCA MAlOTh MEHIIY K1JIb-
KICTh KIITHHHHX mmapiB. Yac OHOBIEHHA
OyKaJhbHOTO EMITENII0 OLIHIOEThCS B 5—6 THIB
[21, 22].

CnuzoBa 000JI0HKA € IPOHUKHUM Oap’epom
JUIST KCEHOOIOTHUKIB TOJIOBHMM YHWHOM 3aBISIKA
CIUTOIIEHNM TOBEPXHEBUM KIIITUHHHUM IIapaM i
MDKKIIITHHHOMY Marepiany. KiithHu emiTeniro
BKPUT1 CIW30M, OCHOBHMMH KOMIIOHEHTaMHU
SKOTO € KOMIUIEKCH OUIKIB 1 ByrieBoAiB. Takum
9MHOM, M SKi TKaHWHH J0Ope 3aXuIeHl Bij
CTHpPaHHS TPyOMMH MarepiaiamMu Ta XiMIYHUMHA
pedyoBuHamu [21, 22].

OTKe, BUSIBJICHHS IIJIBUILEHUX YyacToT M5 B
3MYLMIEHUX eMiTeTalbHUX KIITHHAX BHUMArae,
00 TeHOTOKCUYHUM areHT MojoJiaB Oap’ep
MPOHUKHOCTI, A0CST 06a3aJIbHOTO MIapy mapaiie-
JIOJIIPHUMHU Ta/ab0 TPaHCHETIOISAPHUMHU IS-
xaMu Ta iHAykyBaB mnomkomxenHs JHK, sxi
MEPETBOPIOIOTHCS Ha MIKPOSApA TiJ] 9ac MOy
KJIITUHU. [IOTiM Il KIITHHM MaloTh MITPyBaTH
Ha MMOBEpXHI0, m00 iX 310paru mis MS-Tecry.

MSI-Tect 3 BIUTYIICHUMH KIITHHAMH MOXE
OyTH TIOTY>KHUM THCTPYMEHTOM JUJIsl BUSIBIICHHS
JIOKQJIbHUX T€HOTOKCUYHUX €(EKTIB y JIONEH,
o mMae (yHIaMeHTaJbHE 3HAYeHHS IS 17eH-
tudikamii HEOE3MeKM Ta OI[IHKH PHU3HKY.
HalyBatoun OUIBII MIMPOKOTO BHKOPHCTAHHSI
MPOTATOM OCTaHHIX 25 pokiB, MS-TecT 3 HOCO-
BUMH Ta OyKaJIbHUMH KIITHHAMHU HE CTaB
PYTUHHMM, ajie II0f0 0araThbOX acleKTiB Horo
€(EeKTUBHOCTI Ta OIIHKK HEMa€ MiXKHAPOIHO
npuiHATHX pexkoMmeHnnauii [23]. Ouikyerbes,
o MJSI-tecT 3 BiUTyIIeHUMH OyKaJIbHUMH KJTi-
TUHAMH € 610MapKepOM BILTUBY T€HOTOKCUYHHUX
areHTIB Ta PU3UKY BUHUKHEHHS PaKy, a TAaKOX €
KOPUCHUM 1HCTPYMEHTOM [IJIi BCTAHOBJICHHS
JIMITIB BIUTUBY. AJie OJIHI€IO 3 MPOOJIeM € Bif-
CYTHICTh cTaHAapTH3alii MS-tecty 3 Bimye-
HUMU OyKaJIbHUMH KIITHHAMH Ta BHCOKa Bapia-
OCNIbHICTH aHaJi3y.

UYucenbHi iHGOpMaIiiiHI JKepea BKa3yloTh,
0 BAWXaHHS (OPMAaIbIIETIy TPU3BOAUTH 0
HiOBUIIEHHA 4acTOT MS B KiIITMHAX CIW30BOI
000JIOHKM HOca Ta/abo WIiK, BOJHOYAC KPUTHY-

TOXICOLOGY OF POLYMERIC MATERIALS

YKPATHCBKHUH )KYPHAJI CYYACHHUX ITPOBJIEM TOKCHKOJIOLT /
UKRAINIAN JOURNAL OF MODERN PROBLEMS OF TOXICOLOGY 1/2023

the formation of micronuclei in actively pro-
liferating cells. The formation of MN is a very
telling sign, because they represent the true
consequences of a mutagenic event. The
desquamated epithelial cells can be easily col-
lected and the MN can be visually assessed.

The mucosa has a mitotically active basal
cell layer that progresses through a series of
differentiating intermediate layers to the
superficial layers where cells detach from the
epithelial surface. The epithelium of the buc-
cal mucosa is approximately 40-50 cell lay-
ers thick, whereas the epithelium of the sub-
lingual area and nasal mucosa have fewer
cell layers. The buccal epithelium renewal
time is estimated at 5-6 days [21, 22].

The mucosa is a permeable barrier to
xenobiotics mainly due to flattened superfi-
cial cell layers and intercellular material.
Epithelial cells are covered with mucus, the
main components of which are complexes of
proteins and carbohydrates. Thus, soft tissues
are well protected from damage (abrasion)
by rough materials and chemicals [21, 22].

Therefore, the detection of elevated MN
frequencies in desquamated epithelial cells
requires that the genotoxic agent overcome
the permeability barrier, reach the basal layer
via paracellular and/or transcellular path-
ways, and induce DNA damage that trans-
lates into micronuclei during cell division.
These cells then have to migrate to the sur-
face to be collected for the MN-test.

The exfoliated cell MN-test can be a pow-
erful tool for detecting local genotoxic
effects in humans, which is fundamental for
hazard identification and risk assessment.
However, despite its increasing use over the
past 25 years, the nasal and buccal cell MN
test has not become a routine test, and in
many respects there are no internationally
accepted guidelines for its performance and
evaluation [23]. The exfoliated buccal cell
MN test is expected to be a biomarker of
exposure to genotoxic agents and cancer risk,
as well as a useful tool for setting exposure
limits. However, one of the problems is the
lack of standardization of the MN-test with
exfoliated buccal cells and the high variabil-
ity of the analysis.

Numerous sources of information indicate
that inhalation of formaldehyde leads to an
increase in the frequency of MN in the cells
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HUW aHalli3 JaHuX I[OKa3zye, M0 B 0Oararbox
BUMAaAKax e(QeKTH JOCHTh BapiaOelbHI Ta
pE3yabTATU TOCHIIKEHb CI11 IHTEPIPETYBATH 3
00epeKHICTIO.

BucHoBku

Ouinka KIITHH OyKalbHOTO emitenio 237
MEUIKaHIIB 0araTOKBapTUPHUX OYIMHKIB 1 0(]i-
ciB M. KueBa, mo Oyna 3xilicHeHa B mepiof
2015-2019 pp. 3a ckapramu rpoMajisiH Ha 3amnax
y NPUMILIEHHSIX, BUABHWIIA, 110 IUTOMOP(dOIIO-
TiYHI Ta UMUTOTCHETHYHI MOPYIICHHS 1010
(1310JI0TIYHUX MEX CHOCTepirajucs B JOBOII
mupokoMmy aianazoni uactor 0,3-7,0  %eo.
BceranoBieHo, 1110 B CTpyKTypl OyKaldbHHUX €Ii-
TEJIONUTIB HOPMajbHI KIITHHU CTaHOBHJIH
6mu3bko 81 %; Kapiopekcuc 1 TyyHl KIITUHHU —
5 %, MOABOEHHS Apa 1 BAKyOJIbHA TUCTPODIsT —
2 %, ¢aronuTo3-anonTo3 1 BIACYTHICTH siApa —
1 %, xononizauis Mikpogoporo — 1 %, Mikpo-
anpa — 0,6 %, OararosaepHi kiaitunu — 0,5 %,
MpOTPY3is snpa «posoute site» — 0,5 %, npo-
Tpy3is sapa «si3u» — 0,3 %.

3a MSI-TecToM BCTaHOBJICHO, IO ceper 0cid
XKIHOYOI cTaTl crocTepirajgacs TEHACHLIS [0
301IBILIEHHS YaCTOTH yTBOpeHHst Ml ogHO4acHO
31 30ubIIeHHsIM BIKY (R = 0,454), npote cepen
oCci0 YOJOBIYOI CTaTl 3a3HAYEHUX 3MIH HE
BUABJIEHO. Takox Oyi10 BCTaHOBIIEHO, 1110 MAKCH-
MaJbHUIA TOKa3HUK yTBOopeHHs MS crnocrepi-
raBcsi cepell 0ci0 YOJIOBIUO1 CTaTl y BIKOBUX Ipy-
nax 15-39 pokiB Ta 65 1 6unblIe, a cepen ocid
KIHOYOI — Yy IpyMi BIKOM 65 pOKiB 1 cTape.

OmuiHooun ctaH OyKaJdbHUX EMiTEeTIOUTIB,
0e3yMOBHO, CJiJi BpaxoByBaTu OararodaxTop-
HICTh BIUIMBY, HasBHICTh HIMPOKOTO CHEKTpa
JIETIOYUX OPraHIYHUX CIIONYK y CKJIaAl MOBITPS
KUTIOBUX MPUMINIEHb, KOHLEHTpAIil SIKHX,
OKpiM (OpMaJBIETI Y, TAKOXX MOXYTb 1CTOTHO
nepesuiryBaru ['J[Kca. Tomy Ha ocHOBI ofepxka-
HUX OAHUX [OKH III0 HEMOXKJIWBO OLIHWUTH aHi
MICLIEBY, aHl CHCTEMHY T€HOTOKCHYHICTH (op-
MaJbJeTily JJIsi MEIIKaHIIIB «XBOPOi OYIiBIII».
OpHak, Hall AOCTIIPKEHHS B IbOMY HANpPSIMKY
MPOAOBKYIOTHCS.

Konguikr inTepeciB. ABTOpH 3asBIAIOTH
PO BiICYTHICTh KOH(TIKTY 1HTEPECIB.
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of the mucosa of the nose and/or cheeks, at
the same time, a critical analysis of the data
shows that in many cases the effects are quite
variable and the results of the studies should
be interpreted with caution.

Conclusions

The assessment of buccal epithelial cells
of 237 residents of apartment buildings and
offices in Kyiv, which was carried out in the
period 2015-2019 based on citizen com-
plaints about the smell in the premises,
revealed that cytomorphological and cytoge-
netic disorders in relation to physiological
limits were observed in a fairly wide range of
frequencies 0.3—7.0 %o. It was established
that in the structure of buccal epitheliocytes,
normal cells made up about 81 %; karyor-
rhexis and mast cells — 5 %, nuclear doubling
and vacuolar dystrophy — 2 %, phagocytosis-
apoptosis and absence of a nucleus — 1 %,
colonization by microflora — 1 %, micropoi-
son — 06 %, multinucleated cells — 0.5 %,
protrusion of the nucleus "broken "egg" —
0.5 %, "tongue" nucleus protrusion — 0.3 %.

According to the MN-test, it was estab-
lished that a strong correlation between the
parameters of the frequency of MN forma-
tion and increasing age (R?> = 0.860) was
characteristic of females, however, the
degree of correlation was weak among males
(R? = 0.495). It was also established that the
maximum rate of formation of micronucleus
was observed among males in the age groups
of 15-39 years and 65 years and older, and
among females — in the age group of 65 years
and older.

When assessing the condition of buccal
epitheliocytes, one should definitely take
into account the multifactorial impact, the
presence of a wide range of volatile organic
compounds in the air of residential premises,
the concentrations of which, in addition to
formaldehyde, can also significantly exceed
the MPC. Therefore, on the basis of the data
we received, it is still impossible to estimate
either local or systemic genotoxicity of
formaldehyde for residents of the "sick
building". However, our research in this
direction continues.
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