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PE3IOME

Besedenue. [Iposcusanue Ha 3K0102utecKu HeOAA2ONOAYHHBIX MEPPUMOPUAX MOJNCEM 3HAUUMENLHO NOBbIUAMb 6EPOSMHOCHb 603HUKHOBEHUS 310K A4eCMBEHHbIX
H08000paA308aHUI HCEHCKOU penpodyKmUueHoll cucmemsl, 8 mom ducie weiku mamxu (3SHOIIM).

Ileav pabomor — onpedenerue eausHUS PA3IUMHBIX 8UO08 3a2PA3HEHUS OKpYicatoueli cpedbl (paduayuoHH020, XUMUHECK020 U CO4eMaHH020) Ha hopmuposaHue
OMHOCUMENbHO20 PUCKA U 8EPOSIMHOCING PA3BUMUS NEPEUHHBIX OHKOA02UMECKUX NamoAoeuil y JceHuut 6 6o3pacme om 41 eoda do 60 nem, umeroujux ouazHo-
CMUPOBAHHYIO BbICOKO-, HU3KO- U yMepeHHO duggepenyuposantyio opmy SHOIIM, 3a deadyamunemnuii nepuood (2000—2019 ee.).

Mamepuaavt u memoodot. Tecm lllanupo — Yuaka, U-kpumepuit Manna — Yumnu, omnocumenshuiii puck. Mcmounuku oannuix: bpauckuii obaacmuoii oHKo-
n0euyeckuil oucnarcep, Pocnompebnadsop, Pocmexuadsop, bpsanckemam.

Pesyasvmamot. Ycmanogaeno, 4mo npoxcusanue 8 3K0102u4ecKu HebAa2onpusm1blX patloHax, N008ePSUIUXCS XUMUHECKOMY, PAOUOAKMUBHOMY UAU COYEMAHHO-
My 8030elicmeuro, nogvluiaem puck pasgumus y wcenuun 3HOIIM (6 mom uucne 8bicoko-, HU3KO- U yMepeHHOo oughghepenyuposantvix gpopm). Omuocumens-
HbLl PUCK 0151 HCEHUUH U3 IMUX PATIOH08 NO CPAGHEHUIO C HCCHUUHAMU U3 IK0A02UMecKU Onazononyunbix 301 cocmaegun 0,88 (95%-ii dogepumenvhblii unmepean:
0,69—1,13). B paiionax paduoakmuernoeo 3aeps3HeHus NOBbLUEHA 8ePOSMHOCHb PA38UMUS 8bICOKOOUDDePeHUUPOBAHHBIX U YMePeHHO OughdepeHUUPOBaAHHbIX
gopm SHOIIIM 6 cpasHenuu ¢ Xumu4ecku 3aepa3HEHHbIMU meppumopusmu (3Havenus omuocumensroeo pucka (OP) eapvupyromes om 1,16 do 1,39). Ilpu
omom 0asa HusKoougpgepernyuposannvix popm 3IHOIIIM ne eviseneno nogviuenus OP, komopoiit cocmasua 1,03 ([U: 0,44—2,41). Ilo cpasnenuio ¢ scenuu-
HAMU, HCUBYUUMU 8 PATIOHAX, NOOBEPHCEHHBIX MOABKO XUMUYECKOMY Ul PAOUOGKMUBHOMY 3A2PA3HEHUIO, Y HCCHUUH, NPONCUBAIOU4UX 8 30HAX COYEMAHHO20
6030eiicmeusi, Habarodaemcs 6oaee 8bicoKUl omuocumenvuolii puck pazeumus SHOIIM. Makcumanvusie nokasameau OP nabawoodaromes npu 6bicoKo-
u ymepenno ougpgepenyuposannvix gopmax IHOIIM (om 1,4 do 2,19).

Oczpanuuenus uccaedosanus. Ananus nepeuyroii 3a6onreeaemocmu SHOIIIM evinoanen 6e3 yuéma pacnpedenenus no cmaousm 604e3HU U UMMYHORUCIOXUMU-
uecKk020 npoghuas.

Saxarouenue. Hccaedosanue nokasano, ymo obpasz scuznu u npogurakmuxa BITY seasiomes karouesvimu pakmopamu npedynpescoenuss 3HOIIM. Pacuémut
OMHOCUMENbHO20 PUCKA CBUOCMEeNbCMBYIOM 0 8ePOSIMHOM CUHep2emu1eckom ghpexme 6030eticmeusi paduayUoOHHO20 U XUMUYECK020 (haKkmopos Ha 4acmomy
3a001€6aeMoCmu HU3K0- U 0COOEHHO 8bICOKO- U yMepeHHO Juggepenyuposannvimu opmamu 3SHOIIM 6 paiionax, ede npucymcmeoganu oba euoa 3azpsasme-
HUsl, NO CPABHEHUIO C MePPUMOPUAMU, NOOBEPHCEHHBIMU MOABKO OOHOMY MUNY 3aePAZHEHUSI.

Karouesvte caoea: Yepnobvirvckas kamacmpopa,; 310Kauecmeentvlie HO8000pPA308aAHUS WEIKU MAMKU,; pAOUOAKMUGHOE 3d2PA3HeHUe; XUMUMECK0e 3aepA3HeHue;
couemanHoe 6o3oelicmaue; omHocumenvHolil puck,; bpsucias obnacmo

Cobarodenue smuueckux cmanoapmos. Hcnoavzosanace obe3nuuennas cmamucmuveckas uHgopmayus 3abosesaemocmu ycenwyurn 3IHOIIM na meppumopuu
Bpsanckoii o6aacmu ¢ 2000 no 2019 e.
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Kondukt unTepecos. ABTOpHI JEKJIAPUPYIOT OTCYTCTBHE SIBHBIX M TOTEHLIMAIBHBIX KOHMIMKTOB MHTEPECOB B CBS3M C ITyOJIMKALIMEN JAHHOI CTaTbu.
®unancuposanue. ViccienoBaHue He UMeEJIO CIOHCOPCKOA MOMIEPKKH.
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ABSTRACT

Introduction. Living in ecologically unfavorable territories can significantly increase the likelihood of malignant neoplasms in the female reproductive system,
including malignant neoplasms of the cervix.

The aim of the study. To determine the impact of various types of environmental pollution (radiation, chemical, and combined) on calculating the relative risk and
probability of developing primary cancer in 41 to 60 years women with diagnosed high, moderate, and low-grade cervical malignancies over a twenty-year period
Sfrom 2000to 2019.

Materials and methods. Shapiro—Wilk test, Mann—Whitney U-test, relative risk. Data sources: Bryansk Regional Oncological Dispensary, Federal Service for
Supervision in Protection of the Rights of Consumer and Man Wellbeing (Rospotrebnadzor), Rostechnadzor, Bryanskstat.

Results. The analysis did not show the living in ecologically unfavorable areas exposed to chemical, radioactive or combined effects to increase the risk of developing
malignant neoplasms in the uterine cervix (including high, moderate, and low-grade forms) in women.

Studies have not revealed an increased risk of developing malignant neoplasms of the cervix (including highly, moderately, and low-grade forms) in women living
in areas with unfavorable environmental conditions, including areas exposed to chemical, radioactive, and combined effects. The relative risk for women from these
areas compared to women from ecologically safe areas was 0.88 (95% CI: 0.69—1.13). In areas with radioactive contamination, there is an increased likelihood
of developing highly and moderately differentiated forms of malignant neoplasms of the cervix, compared with chemically contaminated areas (relative risk values
range from 1.16 to 1.39). At the same time, there was no increase in the relative risk for low-grade cervical malignancies, which was 1.03 RR (CI: 0.44—2.41).
Compared with women living in areas exposed only to chemical or radioactive contamination, women living in areas with combined exposure have a higher relative
risk of developing malignant neoplasms of the cervix. The maximum relative risk (RR) is observed in highly and moderately differentiated forms of malignant
neoplasms of the uterine cervix, ranging from 1.401to 2.19.

Limitations. Analysis of the primary incidence of cervical malignancies without taking into account the distribution by disease stage and immunohistochemical
profile.

Conclusion. The results of the study indicate that the leading factor in the formation of cervical malignancies is lifestyle, as well as HPV prevention. In addition,
the data of relative risk calculations indicate, in all likelihood, the synergistic nature of the effects of radiation and chemical factors on the incidence of low-and
especially high-and moderate-differentiated forms of cervical malignancies relative to areas where one pollution factor was present.

Keywords: Chernobyl disaster; malignant neoplasms of the cervix; radioactive contamination; chemical contamination, combined effects; relative risk; Bryansk
region

Compliance with ethical standards. Anonymized statistical information on the incidence of genital malignancies in women in the Bryansk region from 2000 to 2019
was used.

For citation: Korsakov A.V., Kryukova A.E., Troshin V.P., Milushkina O.Y., Pivovarov Y.P., Korolyk V.V. Comparative assessment of the incidence of malignant neoplasms of
the uterine cervix in women residing in areas with different levels of radiation, chemical, and combined exposure. Gigiena i Sanitariya / Hygiene and Sanitation, Russian journal.
2026; 105(2): 110—117. https://doi.org/10.47470/0016-9900-2026-105-2-110-117 https://elibrary.ru/sinunn (In Russ.)

For correspondence: Anna E. Kryukova, post-graduate student of the Technosphere Safety Department, Bryansk State Technical University, e-mail: kryukovaanna@bk.ru

Contribution: Korsakov A.V. — analysis of literature data, concept and design of the study, interpretation of the results obtained, approval of the final version of the article;
Kryukova A.E. — literature search, statistical processing, writing the manuscript, editing; Troshin V.P.— analysis and interpretation of data, writing text, editing; Milushkina O.Y. —
analysis of literary data, analysis and interpretation of data, editing;[Pivovarov Yu.P}, Korolyk V.V. — analysis and interpretation of data, editing. A/l authors are responsible for the
integrity of all parts of the manuscript and approval of the manuscript final version

Conflict of interest. The authors declare no conflict of interest.

Funding. The study had no sponsorship.

Acknowledgements. The authors thank the chief physician of the Bryansk Regional Cancer Dispensary Maklashov A.I. for providing impersonal statistical information on the
incidence of endometrial cancer in women in the context of cities and districts of the Bryansk region from 2000 to 2019.

Received: April 15, 2025 / Accepted: June 26, 2025 / Published: March 13, 2026

Bsenenne

B cootBeTcTBUM € maHHBIMU MeEXIyHapOTHOTO areHTCTBA
no usyyenuio paka GLOBOCAN 2022, B Mupe exXeroaHo peru-
cTpupyetcs = 20 MJIH HOBBIX CJIyyaeB 37I0Ka4YeCTBEHHBIX HOBOOO-
pazoBanuii (3HO) u 9,7 muu cmepteii or 3HO [1]. [1o ouenkam
9KCMEPTOB, MPUMEPHO KaXKAbIA MATHIM My>XXUMHA WM KEHIIMHA
B T€YeHUeE XU3HU cTankuBaetcs ¢ auarHodom 3HO. Ilpu stom
TMPUMEPHO KaXIbIil JeBSITHI My>XUMHA M KaXnaas JBeHaAlaTast
XeHIKrHa ymupatot ot 3HO.

CornacHo wHpopmau, TpemocTaBieHHON Poccuiickum
HayYHO-UCCIIe0BATEIbCKUM OHKOJIOTMYECKUM UHCTUTYTOM UM.
T1.A. T'epueHa, B 2023 r. pak 1IeiiK1 MaTKU 3aHSLUT IEBSITOE MECTO
B PEUTHMHIE CaMBIX PACIPOCTPAHEHHBIX BUIOB OHKOJIOTUYECKUX
3HO: ero nonst cocraBuia 4,5% |[2].

IMo manHbIM MccenoBateneit [3—7], IPOXUBAaHUE B SKOJIOTH-
YeCKH HEOJarornoyyHbIX YCJIOBUSIX MOXET CYLUIECTBEHHO YBEJM-

yuBath puck pa3putus 3HO XeHCKOoi penpoayKTUBHOM CUCTEMBI.
ABTOpaMM YCTAaHOBJIEHA CBSI3b MEXITY 3arpsi3HEHUEM OKPYKaroleit
cpelbl U TMHEKOJIOTUYECKUMU OIMYXOJISIMH, B TOM YKCJIE PAKOM MO-
JIOYHOM >KeJIe3bl, pAKOM SIMYHUKOB U PaKOM ILLIEHKU MaTKu [4].

CormacHo pe3yiabTaTaM UCCIeIOBaHUU [5], cxkuraHnume
NPEBECUHBl U YISl IS OTOIUIEHUsI MMOMEILEeHUI yBeJInuynBa-
€T OTHOCUTEJIbHBII PUCK CMEPTHOCTHU OT paka IIeHKU MaTKU
B 1,8—2,2 paza. B npyrom uccienoBaHUM aBTOPHI BBHISIBUIMN
TECHYIO CBSI3b IOBBIIIEHHOW KOHIIEHTPALIMM CBUHIA B OKDPY-
Xaloleil cpefe U BHICOKOTO prcKa 3a00J1eBaeMOCTH KEHIIINH
3JI0Ka4eCTBEHHBIMU HOBOOOpa30BaHUSIMU IIeiiKM MaTKu (6e3
yuéra ciayvyaeB nuHuumrpoanusi HPV u HepakoBbix) [6].

Kak ykazaHo B umctouHukax [8—10], Bo MHOrumx ropomax
U paitoHax BpsiHckoit obnactu, 3aTpoHyThIX UepHOOBUIBCKOM Ka-
TacTpodoii, INIOTHOCTb PAIMOAKTUBHOIO 3arpsi3HeHUs Lie3ueM- 137
MPEBbILLIAET YCTAHOBJIEHHbIE KPUTEPUU OTHECEHUSI TePPUTOPUIL
K 30HaM pamuoakTuBHoro 3arpsisHenus (37 kbk/m?) [11, 12].
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Taonuma 1 / Table 1

I'pynnuposka Teppuropuii BpsAHCKO# 001aCTH MO YPOBHIO XMMHYECKOT0, PATHOAKTUBHOIO M COYETAHHOTO BO3IECTBHS OKPYKAIOMIEH CpeIbl
1 ypoBeHb nepBuaHoii 3a00eBaemocTu keHmuH 18—80 ter SHOIIIM B nepecuére na 100 000 nacenenns (2000—2019 rr.) [16, 17]

The grouping of territories of the Bryansk region by the level of chemical, radioactive and combined environmental effects and the incidence level
in the 18—80 years females with malignant neoplasms of the uterine cervix, in terms of 100,000 persons (2000—2019)

OcHoBHbie ra3000pa3snble 3arps3HATETH ATMOCHEPHOTO |[TnoTHOCTS PAHOAKTHBHOTO
BO3/IyXa, CpeHee 3HAYeHHe 3arpsisHenns, KBK/m? 3HOIIM
Main gaseous air pollutants, average value Radioactive contamination Primary
. 2 . .
Paiionbi Bpsnckoii o6aactu Beero u3 mux: / of these: density, kBq/m . flr:ﬁ:}ier:lc:m
Cities and districts of the Bryansk region Total | JIOC /VOCs ‘ NO, ‘ S0, ‘ co neopl;gsms
of the cervix
BasnioBbie BbIGPOCHI ra3000pa3HbIX MOJLTIOTAHTOB HA 131C NG
IIOMANb paiioHa, r/m Mtm
Gross emissions of gaseous pollutants per district area, g/m?
DKOJIOTMYECKH OJIAarONOJIyYHbIE 64 17 16 5 26 16 0,9 20 £ 1.7*
Environmentally safe areas —15%
Tepputopuy XUMHUYECKOTO 3arpsiI3HEHUS 4449 790 1577 359 1723 13 1,2 19 £ 1,6
Areas with chemical pollution —20%
Tepputopuu pagnoakTUBHOTO 3arpsi3HEHUS 62 9 18 4 33 307 8,4 19 +£2,7*
Areas with radioactive contamination —17%
TeppuTtopuu coyeTaHHOTO 5026 1384 1600 185 1857 233 4,7 20 £ 1,7*
PaanalMOHHO-XUMUYECKOTO 3arpsi3HEHUS —14%

Areas with combined radiation-chemical contamination

[Ipumevanue. * — ormuuue (B %) OT 06IIepoccuiickoii mepBudHOi 3a6oneBaemoctu (2000—2019 rr.).
Note: * — The difference (in %) from the all-Russian incidence (2000—2019).

CornacHo opuLMaIBHBIM CBeaeHMSIM™®, B BpstHCKOI 0o6Ja-
CTHU B TIOCJIETHKE TOABI (PUKCUPYETCS POCT BHIOPOCOB ra3o00pas-
HBIX TMOJUTIOTaHTOB B aTMocdepy [13]. B HekoTophix paiioHax
peruoHa HaceJeHUEe ITOABEpraeTcsl COYEeTAHHOMY BO3IEUCTBUIO
PagvioaKTUBHOIO M XUMMUYECKOro 3arpsisHeHus [14—17]. Kpome
TOTO, M3-3a 3aTrPSI3HEHUST OKPYKAIOIIe Cpebl YCKOPSIIOTCS TeM-
bl MYTAlIMOHHOTO Mpoliecca, YTO MIPUBOAUT K POCTY MOMYJISIIIA-
OHHoro rpy3a [18].

Lleav uccredosanus — oripenesicHrHe OTHOCHUTEIBLHOTO pUCKa
pa3BUTHUs paka IIEHKM MAaTKW U €ro 4acTOThl Cpeau KEHIIUH
B Bo3pacTe oT 41 roma mo 60 Jjer, CTpamaloInX Pa3TNdyHBIMU
tunamMu 3HOILLIM (BbICOKO-, HU3KO- U YMepeHHO muddepeH-
LIMPOBaHHbIE), B 3aBUCUMOCTH OT YPOBHSI 3arpsi3HEHUsI OKpYXa-
JOIIeH Cpeabl B peTUOHAX MIPOKUBAHUS (PagloaKTUBHOE, XUMHU-
yecKoe U KoMOMHMpoBaHHOe) 3a 20-J1eTHUIA EpUOI.

Marepuajnl 1 METOIBI

HccnenoBaHue TUIOTHOCTU PalMOAKTUBHOTO 3arps3HEHUs
teppurtopuii ¥’Cs u *Sr mocie aBapun Ha YepHoOBUTbCKOM ADC
MPOBOMWIN 10 MHGOPMALNK, TIPEIOCTAaBICHHON B MCTOUHUKE
[10], cpemHue HakorieHHble 3(P(PEeKTUBHBIE M03bI OOJIyUYEeHUS
(CI'Dg) ompenensiiv Mo JaHHBIM [12], ypoBeHb XUMUUYECKOTO
3arpsisHeHus atmocdepHoro Bozayxa CO, NO,, SO, u reryyumMu
opranudeckumu coeaguHeHussMu (JIOC) — o naHHbM [13].

Ha ocHoBanuu oduumanibHbIX JaHHBIX bpsiHCKOro o6sacT-
HOTO OHKOJIOTMYECKOro aucraHcepa [19] BbIOJHEH pacyéT oT-
HocuTteabHoro pucka (OP) u yacToThl mepBUYHON 3aboJieBae-
MOCTHU BBICOKO-, HU3KO- ¥ YMEepeHHO AudhepeHIMPOBaHHBIMU
¢opmamu 3HOIIIM B 3aBUCMMOCTH OT YPOBHSI XMMUYECKOTO
W paMoakTUBHOTO 3arpsisHeHus 3a repuon 2010—2019 rr. Ana-
3 tucronorndeckux opm 3HOIIM npoBoawics y KeHIIWH
B Bo3pacTte oT 41 roga mo 60 net (376 ciyuaes). [Tepecuér aGco-
JIIOTHBIX BeJIMYMH BeIMoHsuIM Ha 100 000 HacenmeHus.

IIpu craTucTUYEeCKOM aHalu3e NMpuMeHsuin Kputepuu [lla-
nupo — Ywika u MaHHa — YutHu, npoBenéH aHanu3 OP ¢ pac-
y€ToM 95%-X MOBEPUTEIbHBIX UHTEPBAJIOB.

* TocymapcTBeHHBII noKIam «O COCTOSSHUU U 00 OXpaHe OKpyXka-
foineit cpensl Poccuiickoii @eneparuu B 2021 romy». M.: MUHIPUPOIBI
Poccun; MI'Y um. M.B. JlomonocoBa, 2023. 686 c. I'ocymapcTBeHHBI
noknan 2021 (ecology-gosdoklad.ru).

Pe3yabTaTsl

B BpsiHcKoOIi 067acT OBIIM BBIAEIEHBI YEThIPE TPYIIIbI Tep-
PUTOPHIA TTO CTETIEHW PAIMOAKTUBHOTO I XUMUIECKOTO 3arpsi3He-
HUSI, a TAKXKE 10 YacTOTe TepBUYHOI 3abomeBaemoctt 3SHOILIM
B niepuon ¢ 2000 o 2019 r. PesynbTathl 3TOM KiaccubUKalUM,
U3JI0XEeHHbBIE B Ta0. 1, GbUTM paHee omucaHbl B padotax [16, 17].

AHanu3 4YacTOThl TEPBUYHON 3a2005IeBa€MOCTU KEHIIWH
B Bo3pacte oT 41 roga no 60 ysieT cyMMapHO MO BbICOKO-, HU3-
KO- U yMepeHHO muddepeHnupoBaHHbIM dopmam 3HOIIIM
HE BBISIBUJ CTAaTUCTUYECKM TOCTOBEPHBIX Da3IUUUil MeEXITY
TpyNramMu TEPPUTOPUIA HE3aBUCHUMO OT 3IKOJOTUYECKUX YyC-
qnoBuii mpoxuBaHust (p > 0,05), pe3yabraThl IpencTaBiec-
Hbl B Ta0J. 2. YpoBeHb 3ab0jeBacMOCTU BceMU (opMaMu
3HOIM xone6nercs ot 8,5 + 1,84 mo 12,8 + 3,27, u3 Hux:
BeIcOKOAUGGepeHIMpoBaHHbIMU (popMamu — ot 2,2 + 0,58
1o 4,5 = 1,23, ymepeHHo nuddepeHIMpoBaHHBIMU (hopMamMu —
or 4,3 £ 0,92 10 9,9 + 1,96 u Hu3koAUbDDEpeHIITUPOBAHHBIMU
dopmamu — ot 2,1 = 0,51 no 3,3 + 0,87 (cM. Taba. 2). Cnenyet
OTMETHTb, UTO YaCTOTAa BBHICOKO- M yMepeHHO nuddepeHImpo-
BaHHBIX ¢opM 3HOIIM nocturaer MakCUMaJIbHbIX 3HAYECHUI
B YCJIOBUSIX cOYeTaHHOTO Bo3aeicTBus (4,5 £ 1,23 1 9,9 £+ 1,96
COOTBETCTBEHHO), OJJHAKO HAaMOOJbIIas YacToTa HUu3Koaudode-
peHuupoBaHHbIX (opm 3HOILM 3apeructpupoBaHa y XeH-
IIWH, TPOXMBAIOIIUX B KOHTPOJIBHBIX paitioHax (3,3 = 0,87).

OCHOBBIBasSICh Ha JAHHBIX, TTPEICTABJICHHBIX B TA0J. 3, MOX-
HO ClIieJIaTh BBIBOJA O TOM, YTO KMTEJIbHULIBI PallOHOB C Hebia-
TOTMIPUSITHON 3KOJIOTMYECKON OOCTAHOBKOW, B TOM YMCIIE Tep-
pUTOpUIA, TIOABEPIIUIUXCS XUMWYECKOMY, PalUOAKTUBHOMY
M COYETAaHHOMY BO3IECUCTBUIO, HE UMEIOT MOBBIIIEHHOTO pHUCKa
Pa3BUTHUSI BEICOKO-, HU3KO- ¥ YMEPEHHO MuphepeHIIMPOBaHHBIX
¢dopm 3HOIIIM no cpaBHEHUIO C XKEHILMHAMU, TPOXKUBAIOII-
MM B 9KOJIOTMYECKU OJIaromoTydHbIX (KOHTPOJBHBIX) paifoHax:
OP cocrapnster 0,88 (J1M: 0,69—1,13).

Tem He MeHee 3HaUYeHWsS] OTHOCHUTEJBHOTO DPHCKA TIO CPaB-
HEHMIO ¢ KOHTPOJBHBIMU paiioHaMM 3HaunMo Bhimre (p = 0,013)
Ha TeppUTOpUsIX coueTaHHoro 3arpsisHeHus (OP 1,51; JIW: 1,09—-2,1)
1 3HauumMo Hmke (p = 0,051) Ha TeppUTOPUSIX XMMUYECKOTO 3a-
rpsizHenust (OP 0,77; AU: 0,59—1), npu aTOM B palioHaX pamuo-
AKTMBHOTO 3arpsi3HEHMsI He YCTAHOBJICHO TOBBIIIEHHOTO PHUCKa
(OP 0,96; IU: 0,63—1,46), naHHbIE IIpeACTaBIEHBI B TAOI. 3.
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Ta6nuua 2 / Table 2
CpaBHuUTE/IbHAS OLIEHKA YACTOTHI NEPBUYHOIT 3200/1€BaEMOCTH JKEHIIMH B Bo3pacTe oT 41 roza 10 60 jeT BLICOKO-, HU3KO- H YMEPEHHO
macddepennmuposannbivi opmavu SHOIIIM Ha pa3imyanomuxcs no 3KOJIOrHIecKM napamMeTpam Teppuropusm BpsiHckoii odiacti

B nepuon 2000—2019 rr. (B mepecuyére Ha 100 000 Hacenenus)uterine

Comparative assessment of the incidence frequency in 41—60 years women with high, moderate and poorly differentiated forms of malignant
neoplasms of the uterine cervix in ecologically different territories of the Bryansk region in the period 2000—2019 (in terms of 100,000 persons )

Hccaenyembie Tepputopun / Territories under study
9KOJIOTHYECKH € XUMHYECKHM C PaIMOAKTHBHBIM C COYeTAHHbIM
®opmsi SHOIIIM GJ'.laI‘OHOJIy‘[Hble 3arpﬂ.3ﬂeﬂuen.1 3aI'p.ﬂ3HeH¥/leM . 3arps.lsﬂemle1?1
Forms of malignant neoplasms of the uterine cervix Envnron;rll-zgtsally safe | Ar easpv:;nlﬂllt;l)nsmlcal Ar eii::;?ﬂgzg:?ggme Ar e:snvtv;ﬁiﬁ(;rtlilg:lned
1 I 11 v
n=77 n=203 n=29 n=67
Bce dopmer / All forms 11.1+£1.97 8.5+ 1.84 10.3 £2.70 12.8 £ 3.27
u3 Hux: / Of these:

BricokonuddepenuumpoBannbie / Highly differentiated 2.9+0.65 2.2+0.58 2.5+£0.93 45+1.23
YMmepenHo nuddepeHimpoBaHHble / Moderately differentiated 45+ 1.14 4.3+0.92 6.0+ 1.94 9.9+ 1.96
Huskonuddepenumponantsie / Poorly differentiated 3.3+0.87 2.1 £0.51 2.1+£091 3.1£0.76

ITpumeuanuue. Paznuuusa Mexmy rpynmnaMu pailoHOB He3HaUYMMBI ipu p > 0,05.
N o te: The differences between the district groups are insignificant at p > 0.05.

CiiemyeT OTMETUTh, YTO 3HAYEHUS OTHOCHUTEJIBHOTO PUCKa
3aboeBaeMocT Bcemu ¢dopmamu 3HOILIM Ha tepputopusix
COYeTaHHOIo Bo3AeicTBUS 3HauMMo Bheie (p = 0,001—0,027)
OTHOCHMTEJILHO TeppuTOpuii Kak xumuueckoro (OP 1,96; IU:
1,48—2,58), Tak u pamuoaktuBHoro (OP 1,62; IW: 1,05-2,51)
3arpsi3HeHusT. [lpy 3TOM BenuumHa pucKa (GopMUPOBAHUS
3HOIIM He3HaUUTENHHO BHIIE HA TEPPUTOPUSIX PATUOAKTUB-
HOTO 3arpsi3HeHUsI OTHOCUTENbHO XuMmudeckoro: OP 1,20 (IAU:
0,82—1,78), naHHbIe TIpenCTaBIeHbI B Ta0. 3.

Wccnenosanue, mpoBenéHHOE HAa OCHOBE JaHHBIX Tadu. 4,
He BbIsiBIII0 pocta OP pa3ButHst BeiIcokomudbepeHIIMPOBaHHBIX
dopm 3HOILIM vy xeHIIWH, TPOXUBAIOIINX B paiioHaX ¢ pa3-
JIMYHBIMY BUIAMU 3arpsi3HEHUs, MO0 OTHOLICHUIO K XEHILUHAM
U3 KOHTPOJIbHOM Tpymibl. OTHOCUTENbHBIN pUcK cocTtaBui 0,85

(AU: 0,52—1,4). Tem He MeHee CTOUT MTOMIEPKHYTH, YTO B 30HAX
COYETAaHHOTO 3arps3HeHUs 3TOT Mokazareiab poctur 1,47 (AU:
0,77—2,81), 4TO MpeBBIIIAET 3HAYEHUE NIJISI KOHTPOJIbHBIX 30H,
B TO BpeMs KaK B 30HaX ¢ XUMU4eckuM 3arpsisHeHueM OP Obut
paseH 0,75 (AU: 0,44—1,25).

Heob6xonuMo OTMeTHTh, YTO B 30HAX, MOIBEPTalOIIMXCS
COYETAaHHOMY BO3IEUCTBUIO, Y XEHIIMH HabytomaeTcs Oosee
BbIpaXXEHHasl TEHIEHIIMS K Pa3sBUTHIO BbICOKOIUDGDEpPEHIIN-
poBanHBIX (hopMm 3HOILIM 110 cCpaBHEHUIO ¢ 30HAMM C XUMU-
YEeCKUM WM pPaguoaKTUBHBIM 3arpsisHeHueM. KoadduumneH-
Thl PUCKa B TaKMX 30Hax cocrtasjsioT 1,97 (AU: 1,14—3,42),
YTO 3HAYUTETBbHO TPEBBINIAET MOKA3aTeNu MJISI 30H C XUMU-
yeckuM 3arpsisHeHueM (1,71; 0,71—4,11) u pagroakTUBHBIM
3arpsI3HEHUEM.

Taonuma 3 / Table 3

OTHOCHTE/IbHBII PUCK MEPBHYHOI 3200/1€BaeMOCTH JKeHIIHMH B Bo3pacTe oT 41 rona 10 60 jieT BbICOKO-, HU3KO- M YMEPEHHO
macddepennupoannbivu popmamu SHOIIIM Ha pa3imyaromuxcs mo 3K0JI0rHIecKM napamMerpam teppuropusx Bpsinckoii odnacti

B 2000—2019 rr.

The relative risk for the incidence in 41—60 years women with high, moderate and poorlylow-grade forms of malignant neoplasms of the cervix
in ecologically different territories of the Bryansk region in the period 2000—2019

XapakTepHCTHKH TePPUTOPHIi 110 THITY 3arpsi3HeHHs ‘ncaenmocrs 3a6onem, abe. | He sabosem, abc. OP (95%-it 1N)
Type of territory “ace'“.e“m" Sicken of the disease, Did not sick of the RR (95" CI)
Population size abs. disease, abs.
Xumuyeckoe, paIiioakTUBHOE Y COUYETAHHOE 3arpsi3HeHue (CyMMa) 153 394 299 153 095
Chemical, radioactive and combined contamination (total) 0.88 (0.69—1.13)
DKojorndecku diaromnonyyHsle / Environmentally safe 34 823 77 34 746
Xumunueckoe 3arpsisnenue / Chemical pollution 119 153 203 118 950 0.7 (0.59-1.00)
Dkosornyecku o6iaronoiyuHbie / Environmentally safe 34 823 77 34 746
PanunoaktuBHoe 3arpsizHeHue / Radioactive contamination 14127 30 14 097 0.96 (0.63—1.46)
Dkosornyecku oaaromnoyuHbie / Environmentally safe 34 823 77 34 746
CoueTtaHHoe 3arpsisHeHre / Combined contamination 20114 67 20 047 151 (1.09-2.09)
DKonorudecku d6maromnonyynsie / Environmentally safe 34 823 77 34 746
PanuoaktuBHoe 3arpsizHeHue / Radioactive contamination 14127 29 14 098 120 (0.82-1.78)
Xumuueckoe 3arpsizHeHne / Chemical pollution 119 153 203 118 950
CoueraHHoe 3arpsisHeHue / Combined contamination 20114 67 20 047 1.96 (1.48-2.58)
Xumunueckoe 3arpsis3HeHue / Chemical pollution 119 153 203 118 950
CouetaHHoe 3arpsisHeHne / Combined contamination 20114 67 20 047 1,62 (1.05-2.51)
PanuoakTuBHOe 3arpsisHeHue / Radioactive contamination 14 127 29 14 098
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Taonuuma 4 / Table 4

OTHOCHTEIbHBII PUCK EPBHYHOI 3a001eBaeMocTH BhicoKoaupdepenuuposannbivi gopmamu SHOIIIM xenimus B Bo3pacte ot 41 roga
110 60 JieT HA Pa3TMYAIOMIIXCS 10 IKOJIOTHIECKNM napamMeTpam Teppuropusx bpsmckoii oonacta B 2000—2019 rr.

The relative risk of primary morbidity of highly differentiated forms of malignant neoplasms of the cervix in women aged of 41—60 years
in ecologically different territories of the Bryansk region in the period of 2000—2019

XapakTepUCTHKH TEPPUTOPHIi 110 THITY 3arpsi3HeHHs ‘Incaennocts .3360“”"’ ?6& He: 33603.%“’ abe. OP (95%-ii T1)
Tyoe of territo HaceJIeHHs Sicken of the disease,| Did not sick of the RR (95" CI)
» Y Population size abs. disease, abs.

XMMHMYECKOe, PaIMoaKTUBHOE M COYETAHHOE 3arpsi3HeHre (CyMMa) 153 394 75 153319
Chemical, radioactive and combined contamination (total) 0.85 (0.52—1.40)

DKoJjiornyecku oyaromnoiayunbie / Environmentally safe 34 823 20 34 803

Xumuueckoe 3arpsizHeHue / Chemical pollution 119 153 51 119102
) 0.75 (0.44—1.25)

DKoJjiornyecku oaromnosyunbie / Environmentally safe 34 823 20 34 803

PanmnoakTuBHOe 3arpsi3HeHMe / Radioactive contamination 14 127 7 14 120
i 0.86 (0.36—2.04)

DKoJjiornyecku oaromnoiaydnsle / Environmentally safe 34 823 20 34 803

CoueTtaHHoe 3arpsi3HeHre / Combined contamination 20114 17 20097
1.47 (0.77-2.81)

OKosornyecku oiaronosyyHslie / Environmentally safe 34 823 20 34 803

PanuoaxktusHoe 3arpsisHeHue / Radioactive contamination 14127 7 14 120
) ) 1.16 (0.53-2.55)

Xumuueckoe 3arpsisHeHue / Chemical pollution 119 153 51 119 102

CoueraHHoe 3arpsi3HeHue / Combined contamination 20114 17 20097
1.97 (1.14-3.42)

Xumnueckoe 3arpsisHeHue / Chemical pollution 119 153 51 119 102
CoueranHoe 3arpsisHeHue / Combined contamination 20114 17 20097 171 (071-4.11)

PannoaktuBHOe 3arpsisHeHue / Radioactive contamination 14 127 7 14 120 ’ ’ ’

Puck  BO3HMKHOBEHMSI  BBICOKOIM(MDepeHLIMPOBAHHbBIX
dopm 3HOILLM Ha TeppUTOpUSIX C PalUOAKTUBHBIM 3arpsi3He-
HUEM HEe3HAYWTEIbHO TIPEBHIIIACT PUCK Ha TEPPUTOPUSIX C XU-
MuuyeckuM 3arpsisHenuem: OP 1,16 (0,53—2,55), uro oTpaxeHO
B Tao. 4.

B oraumume ot aHanu3a BbICOKOAM(dEepeHLIMPOBAaHHBIX
dopm 3HOIIM (cMm. Tabn. 3) aHanu3 Ta0Jd. 5 BBEIABISET He-
3HauMuTeNbHOEe TIoBBIIeHNEe OP ypoBHS TiepBUYHOI 3a0ose-

Baemoctu 3HOIIIM ymepeHHo muddepeHIMpoBaHHBIX (GopMm
Yy XKEHIIWH, MPOXUBAIOIIMX B palioHaX ¢ HEOJAaronmpusTHOMI
5KOJIOTUYECKOM 0OCTaHOBKOM, B CPABHEHUM C KOHTPOJBHBIMU
paitonamu: OP 1,15 (AU: 0,79—0,7). Takxke 3HaYeHUs] pUCKa
OTHOCHUTEJIBHO 3KOJIOTMYECKH OJIATOTIOIYYHBIX TEPPUTOPUIA
3HaunMo Bbile (p = 0,001) HAa TEPPUTOPHUAX C COYETAHHBIM
sarps3HeHuem (OP 2,12; AW: 1,32—3,41) u Ha TeppUTOPUSIX
¢ pamuoakTuBHBIM 3arpsisHeHueM (OP 1,35; IU: 0,75-2,44),

Taonuuma 5 / Table 5

OTHOCHTEIbHBII PUCK IEPBHYHOI 3a00/1eBaeMoCTH yMepenHo auddepennupoBannbivi popmavu 3HOIIIM KeHiuH B Bo3pacTte
ot 41 roaa 1o 60 et HA Pa3TMYAIOMIMXCS 1O IKOJOTHIECKIM NapamMeTpaM tepputopusx Bpsmckoii o6xactu 8 2000—2019 rr.

The relative risk of incidence of moderately differentiated forms of malignant neoplasms of the uterine cervix in 41—60 years women in ecologically

different territories of the Bryansk region in the period of 2000—2019

XapakTepuCTHKH TEPPUTOPHMIA O THITY 3arPA3HEHUS ‘ncnemmocts 3aboseam, aGc. | He sabonemn, abe. OP (95%-it 1N)
Territories characteristics by contamination type Haceaeius Sicken of the disease, Did not sick of the RR (95" CI)
¥ » Population size abs. disease, abs.

Xumuueckoe, paTioaKTUBHOE M COYeTaHHOE 3arpsi3HeHNe (CyMMa) 153394 158 153236
Chemical, radioactive and combined contamination (total) 1.15 (0.79—1.70)
DKoJjiornyecku oaromnonyunsle / Environmentally safe 34823 31 34792
Xumuueckoe 3arpsizHeHue / Chemical pollution 119 153 103 119050

0.97 (0.65—1.45)
Dkosornyecku oGiaronoyuHbie / Environmentally safe 34 823 31 34792
PannoakTuBHOe 3arpsisHeHue / Radioactive contamination 14 127 17 14110

1.35 (0.75-2.44)
DKojiornyecku oyaromnonydnsie / Environmentally safe 34823 31 34792
CoueranHoe 3arpsi3HeHue / Combined contamination 20114 38 20076

2.12 (1.32-3.41)
DKoJjiornyecku oarornonydnsie / Environmentally safe 34823 31 34792
PannoakTuBHOe 3arpsi3HeHMe / Radioactive contamination 14 127 17 14110

1.39 (0.83—-2.32)
Xumuueckoe 3arpsizHeHue / Chemical pollution 119 153 103 119 050
CoueraHHoe 3arpsisHeHue / Combined contamination 20114 38 20076 219 (1.51-3.17)
Xumuueckoe 3arpsizHeHue / Chemical pollution 119153 103 119050 ' ’ '
CouertanHoe 3arpsizHeHue / Combined contamination 20114 38 20076

1.57 (0.89-2.78)
PanunoaktuBHoe 3arpsi3HeHue / Radioactive contamination 14 127 17 14110
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Ta6nuua 6 / Table 6

OTHOCHTEIbHBIIi PUCK MEPBHYHO# 3a001eBaeMocTH HU3Komuddepenuupoannbivu popmamu SHOIIIM xenius B Bodpacte ot 41 roxa
110 60 JieT HA Pa3IMYAIOIIXCS MO 3KOJIOTHIECKNM napameTpam Teppuropusx Bpsmckoii oomactu B 2000—2019 rr

The relative risk of primary morbidity of low-grade forms of malignant neoplasms of the cervix in women aged 41—60 years in ecologically different
territories of the Bryansk region in the period 2000—2019

XapakTepuCTHKH TEPPUTOPHIi 110 THITY 3arpsi3HEHHs q::g:::}?;;b . 3aGouemn, f‘ﬁc‘ Hef 3360”?“"’ abe. OP (95%-ii T1)
Territories characteristics by contamination type N Sicken of the disease, Did n ot sick of the RR (95" CI)
Population size abs. disease, abs.

XUMHUYeCKoe, paTuoaKTHBHOE M COYETAaHHOE 3arpsi3HeHKE (CyMma) 153 394 67 153 327
Chemical, radioactive and combined contamination (total) 0.66 (0.41—1.06)

Dkosornyecku oaromnoiyuyHbie / Environmentally safe 34823 23 34 800

Xumnueckoe 3arpsisHeHue / Chemical pollution 119 153 49 119 104
) 0.62 (0.38—1.02)

DKojorndecku djaromnonydHsle / Environmentally safe 34823 23 34 800

PanuoaktuBHOe 3arpsizHeHue / Radioactive contamination 14127 6 14 121
0.64 (0.26—1.58)

DxKonorunvecku d6maromnonyynsle / Environmentally safe 34823 23 34 800

CoueTaHHoe 3arpsisHeHre / Combined contamination 20114 12 20102
) 0.90 (0.45—1.81)

DKojorudecku daaromnonyyHsie / Environmentally safe 34823 23 34 800

PanuoaktuBHOe 3arpsisHeHue / Radioactive contamination 14 127 6 14 121
1.03 (0.44-2.41)

Xumuueckoe 3arpsi3HeHue / Chemical pollution 119153 49 119 104

CoueTanHoe 3arpsisHeHre / Combined contamination 20114 12 20102
) } 1.45 (0.77-2.73)

Xumuueckoe 3arpsizHeHue / Chemical pollution 119153 49 119 104

CouetanHoe 3arpsisHeHne / Combined contamination 20114 12 20102
o o 1.40 (0.53-3.74)

PanunoakruBHoe 3arpsizHeHue / Radioactive contamination 14 127 6 14 121

IpU 3TOM B pailoHaX ¢ XMMMYECKHUM 3arpsi3HeHHEeM He ycTa-
HOBJICHO TOBBIIIEHHOro pucka: OP 0,97 (AU: 0,65—1,45),
4YTO OTpaxeHo B Tabia. 5. Ha Teppuropusix, momBepraroimxcs
coyeTaHHOMY Bo3leicTBUI0, Koadduimentst OP gocturaior
HauOOJIBIINX 3HAYEHWH, MpEBBIIIAS ITOKA3aTeId TEPPUTOPUI
¢ xumnueckuM (OP 2,19; IU: 1,51-3,17) u panuoakTUBHBIM
(OP 1,57; AW: 0,89—2,78) 3arpsi3HeHUeM. BaxXXHO OTMETUTD,
YTO PUCK Pa3BUTHUS yMepeHHO mubdepeHInpOBaHHLIX (opM
3HOIIIM Ha TeppUTOpUSIX C pagUOaKTUBHBIM 3arpsi3HEHUEM
BBIIIIE, YeM Ha TEPPUTOPUSX C XUMHUECKUM 3arpsisHeHrem (OP
1,39; A1N: 0,83—2,32), yTo MOKa3aHoO B TaOII. 5.

CpaBHUTEIbHBIN aHAIU3 3a00JeBaEMOCTH BBICOKO- M yMe-
peHHo auddepenimpoBaHHbiMU hopmamu 3SHOIIIM (cm. Tabir.
4, 5) u uHdopmauus Tada. 6 MO3BOJSAIOT CleJaTh BHIBOA O TOM,
yto Koadduuurent OP 3aboneBaemoctu HuskoaubdepeHIn-
poBanHbIMU (dopmMamMu 3HOILM y XXeHIIWH, MpPOKUBAIOIINX
Ha TePPUTOPUSIX, TTOABEPTIIMXCS XUMHUIECKOMY, PATMOAKTUBHO-
My U COYETAaHHOMY BO3IEHCTBHUIO, MEHbIIIE, YEM B 9KOJIOTMYECKU
Giaronoy4Hbix paitoHax: 0,66 (IU: 0,41—1,06).

B cpaBHeHUM ¢ KOHTPOJIBHBIMM paiioHaMK KO3(hOUITMEHTHI
OP Takxe IeMOHCTPUPYIOT CHIDKEHME Ha TEPPUTOPUSIX C XUMU-
yeckuM (OP 0,62; I1U: 0,38—1,02), panuoaktuBHbiM (OP 0,64;
IU: 0,26—1,58) 3arps3HEHUEM U MEHEE BHIPAXKEHO B 30HAX CO-
yetaHHoro Boznericteust (OP 0,9; IU: 0,45—1,81), yto mpen-
CTaBJIeHO B TabJ. 6. BaxkHO MOmMYEepKHYTh, YTO MOKA3aTeJId OT-
HOCHUTEJIBHOTO PMCKA pPa3BUTUS HU3KOIU(PGhEpeHIMPOBAHHBIX
¢dopm 3HOIIM Ha TeppUTOpUSX C COYETAHHBIM BO3ICUCTBUEM
0Ka3aJIMCh BHIIIE, YeM Ha TEPPUTOPUSX, TTOABEPKEHHBIX TOb-
ko xummuueckomy (OP 1,45; 1N: 0,77—2,73) 1 panoaKTUBHOMY
(OP 1,4; AN: 0,53—3,74) 3arpsi3HEHUIO.

IIpu 3TOM He BBHISBIEHO MOBbIIEHNST OP 4acTOTBI HU3KO-
nuddeperHumpoBaHHbIx popm 3HOILIM y keHIMH, ITpoXUBa-
FOIX Ha TEPPUTOPUSIX PATNOAKTUBHOTO 3arPsI3HEHUSI, OTHOCH -
TeJIbHO TeppUTOpUil XuMHudeckoro 3arpssHenus (OP 1,03; IU:
0,44—2,41) (cM. Tab. 6).

Oo0cyxaenue

Ha BO3HUKHOBEHNE 3JI0KaYeCTBEHHBIX HOBOOOpPA30BaHMIA
JKEHCKOM pernpoayKTUBHOM cuctembl, B ToM yucie 3HOIIM,

BJIUSIIOT MHOTHE (haKTOPHI PUCKA, BEAYIIMMU U3 KOTOPBIX SIBJISI-
J0TCSI 0COOEHHOCTH 00pa3a XKU3HU U OTCYTCTBUE MPOMUIAKTUKHI
BITY [20-24].

ITo nauHbIM [25], Bo3dHukHOBeHHe 3HOILIM 006ycioBiaeHO
MepcucTupylonieil MHGeKIei, BHI3BAHHON BUPYCOM MaNUILIO-
MBI UeJioBeKa BbICOKOro oHKoreHHoro pucka (HR-BITY). OnHa-
KO B MX KaHIIepOTreHe3e BaXKHYIO POJIb UTPAIOT U COIMYTCTBYIOIINE
daxTophl, Takue KaK KypeHWe, MHOTOIUIONHAs OepeMeHHOCTb
U JUIUTEbHOE UCTIONb30BAHUE OPATbHBIX TOPMOHAIBHBIX KOH-
TPaIeITUBOB.

Crnenyetr OTMETHTb, YTO aBTOpamu [26] BBISIBJIEH BBICOKUIA
ypoBeHb HH(pUIMpoBaHusi BITY XeHIIUMH pernpomayKTUBHOIO
BO3pacTa, MPOXUBAIOIINX HA TEPPUTOPUSIX, TTOABEPTIIUXCS pa-
NMAallMOHHOMY BO3IE€UCTBUIO BeieAcTBUEe YepHOOBUILCKOI KaTa-
CcTpodbI.

B npyrom uccnenoBanum [27] ycTaHOBIEHO, YTO COYETAHHOE
BO3/ICIICTBHE PaIMALIMIOHHOTO U XUMUYECKOTO 3arpsi3HEHUs T0-
BBIIIIAET PUCK pPa3BUTUs HU3KOMUbdepeHIMPOBAaHHBIX (GopM
3JI0Ka4YeCTBEHHBIX HOBOOOPAa30BaHUI SIMYHUKOB MO CPABHEHUIO
C 30HaMM, UMEIOIMMH TOJIBKO OIWH M3 3TUX (HhaKTOPOB 3arpsiz-
HEHUS. ABTOPBI VICCNIENOBAHUS CETAN BBIBOI O CHHEPTeTUYe-
CKOM XapakTepe BIUSHUSL pafuallMOHHOTO U XUMHUYECKOTo ¢ak-
TOPOB.

3akioueHue

HccnenoBaHue mokasano, 4to obpa3 XU3HU U Npoduiak-
tuka BITY sBnsioTcs kmoueBbIiMU pakTOpamMy B TIpeAyIpexie-
Huu pa3putus 3HOILIM. AHanu3 He mokasas, 4To IpoXKMUBaHUE
B OKOJIOTUYECKU HEOIarOMpUsITHBIX palioHaX, TOIBEPTIINX-
cs XUMHWYECKOMY, PaIMOAKTUBHOMY WM COYETAHHOMY BO3-
NelcTBUIO, TOBbINIaeT puck pa3sutusg 3HOILM (B Tom uucie
BBICOKO-, HU3KO- M YMEpeHHO IuddepeHIINpOBaHHBIX (HOPM)
y XeHIIUH. Pacu€tbl OP cBUIETENBCTBYIOT O BEPOSITHOM CUHEP-
reTuyeckoM 3ddekTe BO3NEUCTBUS paluallMOHHOTO U XUMUYe-
cKoro (hakTopoB Ha 4acTOTY 3a00JIeBAEMOCTH HU3KO- M OCOOEH-
HO BBICOKO- U yMepeHHO anddepeHunpoBaHHBIMU (hopmamu
3HOIIIM B paiioHax, rie IpUCYTCTBOBAIM 00a BUIA 3arpsi3He-
HUSI, TIO CPABHEHUIO C TEPPUTOPUSIMU, MTOIBEPXKEHHBIMU TOJIBKO
OIHOMY BUJY 3arpsi3HEHUS.
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