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Meouxo-ouonocuueckue npoodiemol

VIIK 616.995.7:576.895.42]:632.15 T.!. Camoiisiosa', H.I. Mumaesa’,
T.A. Cenxosen?, C.E. SImkosa?,

JI.C. I1Bupko?, B.A. I'opGyHoB'

POCT 3ABOJIEBAEMOCTHU HACEJIEHUSA KVIIEIMEBBIMU UHO®EKIIUAMU B
YCJIOBHUAX TEXHOTEHHOT O 3ATPS3HEHUS OKPYKAIOIIEN CPE/bI

Y « PHIIL] snuoemuonocuu u mukpodouonocuuy, e. Munck, berapyce
2YO «llonecckuit 2ocyoapcmeennsiit ynueepcumemy, 2. Iunck, Berapyce
STV «Pecnybnukanckutl yenmp 2u2uenvl, SRUOEMUOTO2UL U
06ujecmeenno2o 300posbsy, . Munck, berapycw

B pabore npeacTaBieHbl JaHHBIC O POCTE YMCICHHOCTH WKCOMOBBIX KJICIICH U MX 3apa-
KEHHOCTH BO30ymuTensMu kiemeBoro >Huedanura u Jlaiim-6oppennosa B Pecnybnuke be-
Japych, M J1aHa OLEHKA BJIUSHUS HA 3TU IPOLUESCChl TEXHOICHHOIO 3arpsA3HEHUSI CPE/bl KaJIMU-
€M — OCHOBHBIM KOMIIOHEHTOM BBIXJIOIIHBIX I'a30B aBTOTPAHCIIOPTA, 3arPA3HAIONIUM IIOYBBI HA
pacctosinuu cBhitie 300 m ot aBToTpacc. Ilokazano, 4To nox AeicTBreM KaaMus GOpMUPYETCS
HOBas MOMYJIALUSA aHOMAJIbHBIX KJIeel, 4YyBCTBUTENBHOCTh KOTOPBIX K HH(PULUPOBAHUIO Ta-
TOTEHHBIMU areHTaMHu B 1,7 pasa BbIIIe, YeM Y HOPMAJIbHBIX YKTONAPa3uTOB. Y YUTHIBAS, YTO C
Ka)X/IBIM TOJIOM HaOJII0aeTCsl POCT YMCICHHOCTH MKCOJIOBBIX KJICHICH HE TOJILKO B TOPOJIax, HO
¥ B MECTaX OTJIbIXa TPYJAIIMXCS (THOHEpIareps, CaHaTOPUM, POPHUIAKTOPUN, UHTCPHATHI), a
Tak)Ke pOCT YMCiIa HanaJeHu kiemeil Ha jJrofei 1 3a001eBaeMOCTU KIIEHIeBbIMU UH(EKIM-
MU, BCTAET BOMPOC 00 U3yUEHHUH BIUSHUS HETaTUBHBIX (DAKTOPOB OKpYKarollel cpeibl Ha Ouo-
JIOTHIO KJICHICH ¥ UX BOCHPUUMYHUBOCTH K ITATOICHHBIM MHUKPOOPIaHNU3MaM C IIeJIbI0 pa3padboT-
KM METOJIOB OOPHOBI ¢ IepeHOCYUKAMU MHQCKITUHA.

Knwuesuwie cnosa: Kjleujeevle qul)eleﬂlll, Kjiewyu, msAsftcejible memailibl, Kaomuil

Beeoenue 6oppenmo3 (JIB), OCHOBHBIM IIEPECHOCYMKOM
KOTOPBIX SIBJISIIOTCS JICCHOM Kitenl I. ricinus.
Bompochl BausSHUS 3arpsi3HAIOMUX dJIeMeH-
TOB Ha OHUOJIOTHIO KJIeIIel U X 3apakeHHOCTh
ITaTOTEHHBIMU areHTAMH JI0 CUX TI0p B pecCITy-
OJIMKe HE M3Y4aJUCh.

Ilenvio HAaIUX MCCIEIOBAHUNA SBUIKCH:
1) olleHKa COBpEMEHHOTO COCTOSIHUA TpobIte-
mel kirenieBbix uHdekuuit (KD u JIB) B bena-
pycu u 2) u3ydeHHE 3arpsA3HSIONMX (akTo-
POB BHEIIHEN cpeabl (MOHBI KaaMus) Ha Ono-
JIOTHIO KIellen 1. ricinus 1 3apa)keHHOCTh UX
BO30ynuTesem Jlaiim-6oppenuosa.

CornacHo oueHkaM BcemupHoit Opranu-
3alliu 3/IPAaBOOXPAHCHMSI B HACTOSIICE Bpe-
MSI BKJIJI HETAaTMBHOTO BO3JeHcTBUS (hakTo-
POB OKpY>KaIOIICH Cpeibl B (DOPMUPOBAHHHM 3a-
OoneBaemocTn HaceneHus mnpesbimaeT 20 %.
Oco06eHHO 3TO KacaeTcsl KIEIEBBIX TIPUPOTHO-
OYaroBbIX MH(EKLUH, apeas KOTOPbIX B CBs-
31 C I0OATBLHBIM TOTETIICHUEM KJTMMara pac-
HIUPSICTCSI, @ HANPSDKEHHOCTh MX PACTET, YTO
CBSI3aHO HE TOJBKO C BBIBJICHHUEM B KIICIIAX-
NIEPEHOCYNKAX HOBBIX, paHee HEU3BCCTHBIX
BO30ynuTesnell MHQpeKUuii, HO U C TOsBJIEHU-
€M Ha TEpPUTOPUSIX, 3arPA3HEHHBIX TKEIBIMU

Mamepuan u memoowt uccjiedosanus
MeTayuTaMi (BBIXJIONBI aBTOTPAHCIIOPTA), CYyO-

TIOIYJISIIIAA aHOMAJIBHBIX MKCOJIOBBIX KJICILICH,
KOTOpBIC Yallle 3apa’keHbl MaTOICHHBIMU JUISA
4eJIOBEKa MUKpoopranusmami [1].

B Pecnybnuke benapych oduuuanbHO
PETUCTPUPYIOTCS JMIIb 2 KieleBble HUH(peEeK-
nmu: kenieBoi sHNedammt (KJ) u Jlaiim-

CrenuyanucTaMi  CaHAMUICTYKOBI  exKe-
TOTHO TIPOBOIUIICS YYeT KiIelleld Ha CTalu-
onapax. COop kiemierd npoBojuics Ha duar
(BOJIOKYIITY) M PACCUUTHIBAICS Ha Yy4CTUH-
ka unn (aaro/km. B dyepre ropoma obciemo-
BaHBI BCE 3€JICHBIC 30HBI, IPUTOPOIHBIE 30HBI
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OTIbIXa, TEPPUTOPUM 3aTOPOIHBIX O3OPOBH-
TelbHBIX YupexxaeHuil. B 2013 r. Ha 3aceneH-
HOCTh KJiemaMu oOciemoBano 129 3eneHbIX
30H, KJICIM [. ricinus BBISBICHBI Ha 55 Tep-
putopusix (42,6%), u3 nux 24 — Ha TEPpPUTO-
PHSX JICTCKHUX 3arOPOJIHBIX 03/I0POBHUTCIIBHBIX
yupexaenuid. Taxoke oOcienoBanb 192 Tep-
PUTOPUM BHE 30H OTIbIXA, KJICLIY HANACHBI HA
69 (35,9%) u3 Hux [2].

Jns onpenenenus 3arps3HEHHOCTH MECT
oOuTaHusg KJemmel kagmMueM Opamu MpoObI
BEpXHEro cyos Mmo4ysbl pazmepoM 10 <10 <10
cM H ompenernsuin conepxkanue Cd meromom
uH(pakpacHoi cnekrpodoromerpun. M3zyua-
TV BIMSIHAC KaJMHS HAa MOP(]OIOTHIO KIIetei
1. ricinus v uX 3apakCHHOCTH BO30OY/IUTCISIMU
Jlaiim-6oppesmo3a. Beero mopdororuuecku-
MHU, ITAPA3UTOJIOTUICCKUMH U MUKPOOHOJIOT -
YECKMMHU METOJAMU HCCenoBaHo 455 ukco-
JIOBBIX KIICIEH

Pesynomamut ucciedosanus

1. Ouenka coepemenHH020 COCHOAHUA
npoonemot Kaewiesvtx ungpexuyuii (K3 u JIb)

Ouenka COBPEMEHHOIO COCTOSIHUS IPO-
6nembl KO u JIb npoBeneHa mo cpaBHUTEINb-
HBIM JAaHHBIM SHTOMOJOTHYECKOTO MOHHTO-
punra 2003 u 2013 1. Kak yka3bIBajoCh BHILIE,
B pecnyOnuke HaOMIOOAeTCs  paclIupeHHe
apeasia OOMTaHMs MKCOMOBBIX KJIeIlleld, 0 yem
CBUJICTCTTLCTBYET YBEJIMUYCHHUE 3aCEICHHOCTH
TeppuTopuii 308 otnkixa Jj1o 31,2% (B 2003 r.
%), B T.4. JICTCKUX O3JIOPOBUTEIILHBIX TEPPH-
topuii J10 54,4% WKCOI0BBIMU KJICIIIAMHU.

C KaxabIM T0JIOM PErucTpupyercs pocr
00palraeMoCcTH JIIoACH 3a MeImoMoIIbio. Tak,
B 2013 . B Opranusaiyu 31paBoOXpaHEHUS B
eJIoM 1o peciyomnmke ooparuinoch 38180 ye-
JIOBEK, B TOM uucie 9463 pebGenka (pocT 1o
cpaBHenuio ¢ 2003 r. B 1,7-2,5 pa3). Ananus
CBEIEHNI O MecTaxX HamaaeHHus KJIeler Io-
Ka3aJl, 4YTO 4Yallle BCETO HamaJeHNe MPOUCXO-
JIUT B JIeCHOU 30HE (J10 66,8%), HO TIpom30-
1eJI pOCT IPUCACKIBAEMOCTH KJICIIeH Ha Tep-
purtopuu ropojios (¢ 6,2% B8 2003 . 10 11,5%
B 2013 r.). /lanabBIC O €KETOTHOM POCTE YHC-
Jla TIpHUcachIBaeMbIX Kienieil 3a nepuoz 2003-
2013 rr. HarMAAHO BUIHBI M3 PHUCYHKE 1, Ha

KOTOPOM MPE/ICTaBICHA TUHAMUKA HAIaCHUI
KJIemei Ha xurteiied r. MUHCKa.

Bripoc nepuon akrusHocta knemeli ¢ 190
e B2003 1 10210 nueri 8 2013 . B2014 1
B CBS3U C HEOOBIKHOBEHHO TEIUIOM BECHOM
MIepBBIC KIICITH OBUTH 3apETHCTPHUPOBAHBI YK
B (eBpale.

OtTMedyaeTcs TMOBBINIEHHE aAKTUBHOCTH
npuponubix ouarop K3 u JIb, BhIpaxkatoiie-
€CS B BBICOKHUX IPOIICHTAaX MHPHUIIUPOBAHHO-
CTH MKCOJOBBIX KJIEIeH IaTOTeHHBIMU arcH-
TaMd U POCTe 3a00TEeBACGMOCTH HACEICHUS.
Tak, Bupycodopnocts kiemeit B 2013 1. co-
craBmia 20,8%, 6akrepuodopHocts — 29,6%.
B 2013 rony 3apeructpupoBano 1030 cinyyaen
KJemeBoro 6oppeinuosa (-ab Ha 100 ThIC.HA-
cenenust — 10,89), gto B 2,1 pasza BeIIe, 4eM B
2003 r. INokazarenu 3aboneBaemoctu KD Ha-
xoaunuck B aquamnasone or 0,45 na 100 Thicsu
Hacenenus B 2004 1. 1o 1,24 na 100 ThIcsSY Ha-
cenerus B 2012 1, x0T B 11eJIoM 3a0o0JieBae-
MocTh HaceneHud JIb noutu B 10 pa3 Bsine,
gem KD (tabmmuia 1).

Crnenyer mom4epKHYTh, OJHAKO, YTO 3a-
0omeBaeMocTh JIb B Meranonucax 3HaAYNTEIb-
HO BBIITIE, YeM B IICJIOM 110 pecnyOnuke. Kak
BHJTHO M3 MPE/CTARICHHBIX B Tabnuie 1 gaH-
HBIX, 32 YKa3aHHBIA IMepuoj| Moka3aTelb 3a-
oosiesaemocty Ha 100 ThIC. HACEICHUSA OBLI
BBIIIIC, YEM M0 CTpaHe, B cpeanem, B 1,3-2,0
pa3a. B Bo3pacTHOI cTpyKType ropoxkas, 3a-
OOJICBILMX KJICLIECBLIMU MH(PEKUUAMU, B3POC-
JBIe cocTaBysud J10 95%, cpenu HUX 1peod-
naganu cayxaiue (10 35-40%), meHcuoHephl
(20-25%), pabouue (15-20%), koTOpBIC HaU-
0oJIce YacTo IOCEHIAIn JICCHBIC MACCHBEI C

Ll e

L ILLLLL

'
A0 B Lt
SN Dea DT pem ST liem e JubW S000 SuE Eeas

"Han T R b AT
e o e ] 0
il

L R e

Pucynok 1 — Jlunamuka obpamaeMocTu
HACEJICHUS B YUPEXKJICHUS 31PaBOOXPAHCHUS
. MuHCKa 1o MoBOly yKyca Kjelna
3a nepuog 2003-2013 rr.
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Taoauma 1 — 3abonesaemocts JIb 1 KD 3a
nepuon 2003-2013 rr. (mokazarens Ha 100
TBICSIY HACEJIeHMSI)

3a6oneBaemocTts JIB | 3abomeBaemocts KD
Toabl | B EmOM B TOM B IIETIOM B TOM
o PR | “Hcae mo o PG | Hcne mo
r. Muncky . MuHcky
2003 1. 5,1 10,42 0,54 0,17
2004 1. | 5,25 9,49 0,45 0,28
2005 . 5,4 8,06 0,47 0,22
2006 .| 9,07 12,94 1,11 0,95
2007 .| 6,71 8,39 0,85 0,34
2008 1. | 6,57 6,7 0,68 0,38
20091 | 8,81 13,6 0,91 0,76
2010 | 9,04 14,27 0,9 0,7
2011 r | 11,27 15,28 1,11 0,48
2012~ | 11,57 14,47 1,24 1,01
2013 .| 10,89 16,04 1,13 0,99

HelNbio cOopa sAroJ U TpHOOB, OTAbIXA, TYPU3-
Ma. HabGomnpiee uncio ciaydaeB 3a00ieBaHMiA
PETUCTPUPOBAIOCH B JICTHE-OCEHHEE BPEMS
(aBrycr-HOsIOpB).

Ha ocHoBanuu ananusza snujcuryaunmu
0 KJIEIIEBBIM HH(EKIHSM B 1IETIOM IO PECITY-
OnMKe U B yCIIOBUSIX METaIoUCcOB (Ha MpUMe-
pe . MuHcKa) ObLIO BHICKA3aHO MPEAMONIOKE-
Hue, YTo 0oJice BBHICOKHE ITOKA3areiid Haria-
JCHHS KJICUICH Ha rOpoXaH U 3a00JIeBacMo-
cti ux JIb cBA3aHBI ¢ NEpeHACHIIIEHHOCTHIO
rOpOJIOB aBTOTPAHCIIOPTOM U, KaK CJIEJCTBHE,
3arpsI3HEHHOCTBHIO  TSDKEJIBIMU  MeTaJllaMu
(TM), cBsi3aHHBIMM C BBLIXJIONIAMK aBTOTPaH-
CIIOpTa, MECT OT/IbIXa TOPOJICKUX JKUTEJICH U
obuTaromux TaMm kieuiei. s moarBepxkie-
HUS ATOTO MIPEONIOKEHHIS ObLTH TPOBEIEHBI
UCCIIEIOBAaHUA IO cofiepiKaHUo HoHOB TM B
MTOYBEHHOM TTOKPOBE BJIOJIb ABTOTPACC U CPaB-
HUTEILHOMY M3YYCHHUIO MH(PHUIIMPOBAHHOCTH
KJICHICH B 3aBHCHUMOCTH OT CTEIICHH 3arps3-
HEHHOCTH MECT UX OOUTAHHUS.

2. H3yuenue 3azpaA3HAIOUWUX PAKMODPOE
eéHeuinell cpeovl (WOHBI KAOMUs) HA OU010-
euio Knewen I. ricinus u 3apasxcennocms ux
6030youmenem Jlaiim-ooppenuosa

W3BecTHO, UTO HanOoJIee MOIIHBIM (haKTO-
poM, BENYIIUM K JErpagaliddl SKOCHUCTEM, SIB-
JISIIOTCSI BBIXJIONBI OT aBTOTpaHCIOpTa, cCouep-
x)arme Tsokenbie Mmetamsl (Cd, Zn, Cu, Pb, Ni,
Mn Fe, Co). BeiOpock! oT aBTOTpaHcnopra co-

CTaBJSIOT J10 79% oT 0011Iero Kojm4ecTBa 3a-
TPS3HSIFOIIMX BEIICCTB BHIOPOCOB B OKPYIXKalO-
nryto cpeny. [lormanas B moyBy ¢ MbLTBIO, OCa/I-
KaMWU, TUCThSIMU PACTEHUH, MOHBI TSHKETTBIX Me-
TasuioB (TM) pacTBOpsIOTCS B IOUBEHHOM pac-
TBOpPE U MPOHUKAIOT 3aTeM B PACTEHUS U Op-
TaHU3M KHBOTHBIX, B TOM 4Hcie kierei. [lo
JIAaHHBIM POCCHHCKHX HcclienoBarene [3], u3-
YUaBIIUX COAEp)KaHHE HauOoJee TOKCHUHBIX
T™M (Zn, Cd, Pb, Cu) B nousax B0Jb aBTO-
Tpacc Ha pa3HoM yxajenuu ot gopor (5-300 m),
[I0Ka3aHO, YTO CAMBIM OIIACHBIM U3 HUX SIBIISI-
ercst kanmuii (Cd), KOTOpBIN B Opranusme 3a-
MEIIAeT KaJIbIUHI, a 110 TOKCUYHOCTH IIPEBOCX0-
JuT pryTh. Kak BHJIHO W3 JIAaHHBIX TAOIUIIBI 2,
ecru HoHbI Pb 1 Cu B KOHIICHTpAIUSIX, TPEBbI-
IIAIOIIUX MAaKCUMAaJILHO JIOMYCTUMBIC, BBISIBIIC-
HBI TOJIBKO Ha paccTtosHuu 50 M OT mIocce, To
Cd 3arpssHseT nouBy BINIyOb Ha pPACCTOSHHH
cBbite 300 M oT Tpacchl.

Y4uTHIBas 3TO, HAMU MPOBENEHB MOHH-
TOPUHTOBBIE WCCIIEOBAaHUSA Hal KIeIaMu
1. ricinus, OTIOBJICHHBIMU B OMOTOMAX BIOJb
aBroTpacc Ha paccroanuu 10-300 m ot Tpacc.
Bcero Obu1o ucciiegosano 455 kiemer pouna
Ixodes, coOpaHHBIX B OKPECTHOCTAX I. MuH-
CKa, B TOM YHCJIC Ha TEPPUTOPUHN BOKPYT 3a-
CIIaBIILCKOTO  BojtoxpaHwimma («MuHckoe
MOpE»), IJIe pacIoiioKeHa CeTh CAaHATOPUEB U
poUIAKTOPUEB — OCHOBHOTO MECTa OT/IbIXA
TPYASAIIUXCS, 2 TAKXKE B HAIIMOHATHHOM TapKe
«benoBexckas mymia» (pailoH 3yOpommuToM-

Tadomuua 2 — Cojiepskanue TSKEIbIX
METaJJIOB B TIOYBE U JIOITyCTHUMBIC HOPMBI UX
KOHIICHTPAIMK B UCCJIC/TyeMOM THIIC TT0YB [3]

Conepixanue TIHKeIbIX
Homep | Paccrosane o
poOkI | oT mmocce (M) MeTeLTon
P Zn | Cd | Pb | Cu

1 50 20,31 2,28 | 38,57 | 59,56
2 100 6,80 | 1,64 | 28,80 | 12,36
3 150 2,20 | 1,44 | 16,57 | 6,03
4 200 10,5 | 1,45 ] 25,12 | 26,08
5 250 8,70 | 1,20 | 2543 | 7,37
6 300 15,901 0,76 | 30,5 [ 11,68
Honyctumsie 55 0.5 3 33
KOHIICHTPAIHH

* JKupsbiM 1mipudTOM BBIJICICHBI TTOKA-
3aTeNy, TPEBHIIIAONINE JOMYCTUMbIC KOH-
[EHTpaIuu
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HWKa, TTOCCHIaEMOT0 TYPUCTAMHU, C AKTHBHBIM
JIBUSKCHUEM aBTOTPAHCIIOPTA).

[IpenBaputensHo B MecTax cbopa Kie-
et ObuIo omnpejiesicHo coynepkanne Cd B rmo-
yBe. Kak BUIHO M3 JaHHBIX, PENACTABICHHBIX
Ha PUCYHKe 2, BO BCeX NMpoOax B MOYBaX ObLIT
BBISIBJICH KaJIMUH, XOTS COJICPIKAHKE €ro ObLIO
pasnnuabiM. Haumenbmnm oHo Obuto B HIT
«benosexckas nymay (0,1 mr/kr), B acconap-
Kax BJIOJIb aBroTpacc BOKpyr . Mumncka B 2,7
pasa BbIlI€. 3arpsi3HEHHOCTh MOYB KaJMHEM
OblJ1a OTMEYCHA U B OKPECTHOCTAX « MHHCKOTO
MODPSI», TIE PACTIONOKCHB MHOTHE 3APABHUIIBI
(canaropuu, mpoUIAKTOPUH, TYPUCTHUECKHE
0a3bl ¥ T.J1.), 4TO OOBSICHICTCS MHTCHCUBHBIM
IBWKEHUEM JINYHOTO TPAHCTIOPTA U PEHCOBBIX
aBTOOYCOB, TOCTABIIAIOIIMX DPA3TUYHbIE KOH-
TAHTCHTBI HACCJICHUS B MECTA OT/IbIXA.

B Tabnmuue 3 mpencraBieHbl pe3ylbTaThl
uU3ydeHus coacpkaHust uoHoB TM B camkax
1. ricinus, coopannbix B [Ipyxanckom u Kame-
HelkoM paifoHax benorexckoii mymm, Hanbo-
Jiee aKTMBHO MocenaeMbix typuctamu. Cam-
KH KJelel ObUT HaKOPMJICHBI B JIabopaTtop-
HBIX YCIIOBUSIX Ha KPOJMKAaX U TOcle sile-
KJIQJKA MCCIIE/IOBaHbl HAa COJICPIKaHUE CBUH-
11a U KaaMUAd METOIOM WH(paKpacHOH CIeK-
TPpOHOTOMETPHH.

Kax BuJIHO M3 MPEJICTABIICHHBIX JIAHHBIX,
naxe B bemoBexckoil myie, KoTopas cUuTa-
CTCS DKOJIOTUYECKH YUCTHIM PETMOHOM, B TIO-
4yBax OMOTONOB, IJIC OTJIABIMBAIMCEH KIICIIHY, &
TaKKe B caMMX Kiewax obi1 ooHapyxen Cd.

JlanmbHEHIIMMHE  UCCICAOBAHUSMH  OBLIO
YCTaHOBIICHO, UTO CPEIU UKCONOBBIX KJICIICH,

0,27

HaumoH. napk Jleconoanku
"Bernoeexckas BAONb
nywa" aBTOTpacc
r.MuHcka

KypopTHo-
caHar. 30Ha
(MuHckoe
Mope)

PucyHok 2 — 3arpsA3HEHHOCTb KaIMHEM
(Mr/Kr mouBBI) MeCT cOopa Kileren

COOpaHHBIX Ha 3arpsS3HCHHBIX BBIXJIONHBI-
MH Ta3aMy TePPUTOPHUSIX, YACTO BCTPEHAIOTCS
0COOM € TOBPEKISHHBIM dK30ckeneToM. Tia-
TEJILHBIA OCMOTpP KJICHIEH 110/ MUKPOCKOIIOM
MIIC-2 mokasan, yto u3 455 kiaemied TONb-
ko 337 (74,1%) oxazamuch HOpMalbHBIMH, a
y 118 (25,9%) kiierieir ObuUIM OTMCUEHBI pas3-
JTUYHBIEC TIOBPEXKIACHUS (AHOMAIIUU) 3K30CKe-
JeTa. DTH MOBPEXKIICHUS XOPOIIO BHUIHBI Ha
IUTKAX B BUJIC JINOO BJIABJICHHOCTCH WJIM BbI-
MyKJIOCTeH, MO0 B M3MEHEHHOM MOBEPXHO-
CTH IIIMTKA — IITIArPESHEBOW KOXKE», JTM00 B HC-
KPHUBJICHUH BCETO Tela Kiema (PUCYHOK 3).
B Ttabnuie 4 mpencraBieHsl JaHHbBIE 1O
BBIABJIICHUIO AHOPMAJBHBIX KJICHICH B TIO-
nynsiuusx 1. ricinus, COOpaHHBIX B palioHax
Pa3HOI CTENEHU AHTPOIIOTEHHOU Harpy3KHu.
YCTaHOBIICHO, YTO CPEIM KJICIICH, coOpaH-
HbIX B benosexckoil myme, 21,5% mnomyns-
1uy ObUTH C aHOMAJTUSIMU DK30CKeneTa. B mMe-
cTax orabixa skuresieid . Muncka (Munckoe
MOpe€) TaKXke BbISBIEHBl aHOMaJIbHbIE 0COOU
(19,3%), oiHAKO TIPOIICHT AHOMAJTUH JK30CKe-
JeTa y HUX ObUIO 3HAYUTENbHO HIbKE. Hanbo-
nee BbICOKMH mpoueHT (34,6%) aHOMalbHbBIX
KJICITICH OBLJI BBISIBJICH B JICCHBIX HACAXK/ICHU-
X I. MMHCKa U €r0 OKPECTHOCTAX. B 1enom,
BO BCEX pailOHaXx, IJe MPOBOJUIUCH UCCIEN0-
BaHMS 110 BJIUSIHUIO BBIXJIOIHBIX T'a30B HA Me-

Tab6suna 3 — KoHrieHTpamus HoHOB
TSDKENBIX METAJUIOB (MI/KI) B HAMUTABIIUXCS
caMmkax I. ricinus, COOpaHHBIX B PETHOHE
benoBexckoi nmyIy, akTHBHO MOCEIAeMOi
TypHCTAMHM

TTapaverps: Pationsr cOopa Kirerei
(BenoBexckas Tmy1a)
Voss: 13- | Kommer- Kameneukuii | Ilpyxanckuit
XKENBIX | Tpamus P-H, 3y0po- | p-1, E:HCKYHH’
MeTALIoB | HoHoB nuToMHHUK, | benbii Jlecok,
(n=3) (n=3)
K . min 0,24 0,23
(Caél)l\mn max 0,41 0,25
mean 0,34+0,05 0,243+0,12
min 0,11 0,15
&?;He“ max 0,45 0,49
mean 0,31+0,103 | 0,279+0,109
MakcuMasibHO AOITY-
CTUMBIE KOHIIEHTpa- 0.5
Jgg01|
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Meouxo-buonocuueckue npooremvl

a — «IarpcHeBas Koxa», (= HCKPHUBJICHUC TCJIa CAMKH, B — IIOBPCIKIACHHUC IIIUTKA y CaMIla
Pucynoxk 3 — BHelnHuit BUji UKCOIOBBIX KIICTICH C
pazHbIMHU (hopMaMU TIATOJIOTHH SK30CKeNIeTa

Tabsmua 4 — YuciieHHOCTh aHOMAaJIbHBIX 0c00el B cOopax /. ricinus, COOpaHHBIX Ha

TEPPUTOPHAX C pa3HBIM cozeprkanuem Cd

Conepxanne | Yuc- W3 nux, a6e.(%) IIpeobnana-
Peruon (o6nacts) | Mecto cbopa kiemeit | Cd B mouse, |50 ki1e-| Hopma- | AHomanb- | Hue N Hag A
(mr/xr) mel | mpEbix (N) | #BIX (A) | (uncno pa3s)
HatnmonanbHbii mapk
PRI OUGH" «benoexckas myniay, 0,10 163 L o 3,7
Kamenernkuii p-u . (88,5) (21,5)
PpatioH 3yOpOINTOMHUKA
CaHaropHO-KypopTHas 103 27
30Ha BOKPYT « MHHCKO- 0,18 140 (73.6) (19.3) 3,8
Munckas 06:1., TO MOps» > ’
MuHckuit paioH
I. MUHCK, JIECHBIE MACCHU- 106 56
BbI BIOJIb @BTOTPACC 0,27 162 (65.4) (34,6) L9
337 118
Bceero 455 (74.1) (25.9) 29

cTa oOMTaHMsI KIICHICH, HAOkO/IaIu TIpeooIia-
JaHKe HOPMAJBbHBIX 0CO0eH HaJ aHOMaTbHBI-
mu B 1,9-3,8 pasa (B cpejrem B 2,9 paza).
CraenyeT 0co00 MOAYEPKHYTh, YTO B CaM-
Kax KJICIICH, OOMTAIONIMX Ha 3arpSI3HEHHBIX
TM TeppuTOpHaX, BBISABICHO O0Jiee BBICO-
KO€ COICPKAHUE HOHOB KaJMHsI, UCM B TOUBE
OMOTOIIOB, TJIe OBIIM COOpaHbI KiIeHH (PUCy-
HOK 4). He uckitoueHo, 4To B ONpouecce Me-
tamopdo3a Kiemel (Simo-ImanHKka-aumda-
UMaro), KOTopblii y I. ricinus JJIUTCSA OKOJIO
3 ner, nakomienue nounoB TM mpoucxonur B
KaXx1o0i (haze pa3BUTHS KJIela, OMHAKO B aHO-
MaJbHBIX KJCIIAX HaKoIUICHHEe HOoHOB TM
ujieT 60Jiee HHTCHCHUBHO, Y€M B HOPMAJIbHBIX.
B Tabmuue 5 mpeacTaBieHbl JaHHBIE 11O
3apakeHHoct Ooppenusimu  (Borrelia spp.)
HOPMAJIBHBIX W aHOMAaJIbHBIX Kileled. Ycra-
HOBJICHO, YTO B aHOMAJIbHBIX OCO0sIX Ooppe-
JIMY BCTpEUaroTCs 4Yaiie B cpeaHeM B 1,8 pasa.

Jlaxxe B HanOosiee OJ1aroroydHON 110 CTCIICHN
3arpsI3HEHHOCTH TTOYB KaaMueM benmoBexckoit
Iy 3apPaKCHHOCTh HOPMAJILHBIX 0COOCH CO-
craBnana 21,8%, a anomanbHbIX — 37,4%, T.e.
oObura BeIe B 1,7 paza. B okpectHOCTSIX Mera-

09
08
07
0.6 0,55
05
0.4
03
0,2
0.1

=
®
N

0,27

B no4Be B HOpMasnbHbIX B aHOMarnbHbI €

Knewax Kneuwax

Pucynok 4 — YBeimuenue KOHIEHTpAIIH
HNOHOB KaJIMHsl B aHOMAJIbHBIX KIIelax
1. ricinus 110 CPaBHEHUIO C HOPMAJILHBIMU
KJIEIIaMH ¥ [TOYBOM — MECTOM X OOUTaHUS
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Ta6muua S — CpaBHuTeNbHAS XapaKTEPUCTHKA 3apaKEHHOCTH OoppennsaMu HopManbHbIX (N)

1 aHOMaJIbHBIX (A) Kiemel /. ricinus

Yucno knewen, 3apaxed- | PocT monu 3apakeHHbBIX
. Cobpano N3 X o N
MecTto cbopa Kierei . HBIX Ooppenusivu, aobc/ (%) | knermeii cpeiu anomans-
Kiewen .
N A N A HOUW YaCTH ITOITYJISILAN

bernosexcias nyma (pait- 163 128 | 35 | 28218 | 13(37.4) B 1,7 pasa
OH 3yOPOINMTOMHMKA)
KypoprHo-canaropHast
T S ) 130 103 | 27 8(7,8) 4 (14,8) B 1,9 paza
Jleconocaku B0 aBTo- 162 106 | 56 | 20(189) | 19(33,9) B 1,8 pasa
Tpacc . MuHcka

nonuca (r. MHHCK) 5TH TTOKa3aTell COCTaBsI-
FOT cOOTBETCTBEHHO 18,9% u 33,9% (BbilIE B
1,9 paza). ITo manasiMm A.H. Anekceea [1] 310
IIPOUCXOJIAT B CHJTY OCJIa0JICHHOTO HMMYHHUTC-
Ta y aHOMAJIbHBIX KIICHICH, KOTOPKIC TIO/IBEP-
JKCeHbl 00JIcC MACCUBHOMY WHQUIMPOBAHUIO
MAaTOTEHHBIMH areHTaMH.

Kax BUJIHO W3 TIpeNCcTaBIeHHBIX JaHHBIX,
B aHOMAJIbHBIX KJIEIaX dKOJIOTHYeCKHe yCo-
BUSL JIJISl CYIIICCTBOBAHUS MHKPOOPraHU3MOB
0oJice GiraronpusiTHBI, CJICJIOBATEIILHO, CHCTE-
Ma «aHOMAJIBHBIC KIICIIH — MaTOTEeHBI» (PyHK-
[HOHHPYET OoJee HHTEHCUBHO U MOTOMY 00-
JIee oracHa.

Bwteoowt

Ha ocHOBaHNM MONYYE€HHBIX PE3yJIbTaTOB
ObUTH CAeTIaHbl BHIBOJIBI:

1. B COBpEMCHHBIX YCIOBHSX B Mera-
NOJIMCAaX M BOKPYT HUX OSIKI00CTAaHOBKA IO
HPUPOJIHO-0YATOBBIM  3a00JICBAHUSIM, CBSI3aH-
HBIMH C MKCOTOBBIMH KJICIIAMH, CTAHOBHUTCS
Bce Oosiee HEONAronpusTHOH. JTO CBA3aHO ¢
POCTOM YMCIIEHHOCTH KIeleld M paciiupeHH-
€M UX apeaia B Pe3yJbTare MOTCIUICHHS KITMMa-
Ta ¥ POCTOM 3aPAKCHHOCTH KJICHICH I1aTOreH-
HBIMH ar€HTaMH KaK CJICJICTBUC HEOIaronpusT-
HOT'O BO3ACHCTBUS Ha MACTOUIIHBIX KiIeIei 3a-
TPSA3HEHMSI OKPYKArOLIEeH Cpeibl TSHKEIBIMU Me-
TajuiaMu (BBIOPOCHI aBTOTPAHCIIOPTA).

2. B mouBax BIIONb aBTOTpacc 3aperu-
CTPUPOBAHO BBICOKOE COJCPKAHUEC KaJ[MUSI
Y CBUHIIA, [IPHYEM COJICPKAHHUEC KaJMUS, KO-
TOPBIN 110 TOKCHYHOCTH HE YCTYIAeT PTYTH,
Ob110 Oosiee BICOKUM: Tak, noHbl Cd B 103ax,
NPEBBIIIAIONUX MAKCUMAJIbHO JOITYyCTHMBbIE
(MJK), BeistBrstmuch Ha pacctosauu 300 M ot

aBToTpacc. Kremmu, odutaronue B1oib aBTo-
Tpacc, cojepxaiu B ceBoeM opranusme Cd u
Pb (noHBI TSIKEITBIX METAIIOB), YTO TIPUBOJIN-
JO K HapyMICHUIO WX MOPQOJIOTHH (MCKPUB-
JeHUE Tela, MOBPEKIEHUE KyTUKYIIbI U Ap.).
3. B ycnoBusix 3arpsi3HeHHsT OHMOTONOB
HOHAaMH TSKENBIX METaJUIOB BO3MOXKHO IIO-
SIBJICHUE CYOIONYJISIIINHA aHOMAJbHBIX HKCO-
JIOBBIX KIICHIEH € M3MEHEHHBIM 3K30CKeJle-
TOM, TOJICPAHTHBIX K MOHAM TSDKEJIBIX METall-
n0B. KoHnieHTpaius kagmust B UX OpraHuzmMe
B 2,9 pa3za BhbIllIE, YeM Y KiIellelt Oe3 TaKux 13-
MEHEHMI, a 3apaKeHHOCTh UX BO30yIUTENEM
Jlaitm-60ppenuo3a O6bl1a B 1,7-1,9 pasa Boliie,
4YeM y HOpPMaJIbHbIX ocobeit. [To-Bupumomy,
B aHOMAJIBHBIX KJICIAX YCJIOBHS JUISI CyIIe-
CTBOBaHMS MHMKPOOPraHM3MOB Ooiiee Oiaro-
MIPUSATHBI, CJENOBATENbHO, MPH TMpUCACHIBa-
HUU TaKUX KIEIeld OomacHOCTh 3a00JieBaHUS
KJICIIEBBIMU UH(EKUUAMU BO3PACTALT.

bnazooapnocmu

ABTOPBI BBIPKAIOT HCKPEHHIOIO OJ1aroapHOCTb
IOKTOpY Mex. Hayk rpodeccopy AnekceeBy A.H. (3o-
onorndeckuit uHCTHTYT, I. Cankt-IlerepOypr, Poc-
cHA) 32 U3yUCHHUE CONEPIKaHUs TSOKETbIX METaJlIoB B
MOYBAX M MKCOMOBBIX KIIETI[aX, COOPAHHBIX B Pa3HBIX
peruonax Pecriydiuxu benapycs.
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T.I. Samoilova, N.P. Mishaeva, T.A. Senkovets, S.E. Yashkova,
L.S. Tsvirko, V.A. Gorbunov

INCREASED MORBIDITY OF POPULATION BY TICK-BORNE INFECTIONS
UNDER TECHNOGENIC ENVIRONMENTAL CONTAMINATION

In recent years (2003-2013) in the Republic of Belarus there is a growth in the number of
ticks and their contamination with tick-borne encephalitis and Lyme borreliosis. Ticks /. ricinus
collected along highways have the anomalies of development (damaged exoskeleton). It is con-
nected with the action ions of heavy metals on ticks, the most of toxic is cadmium. Cadmium is
contained in the emissions of motor transport and pollutes the soil at a distance of 300 m from
the highway. Abnormal ticks infected with the spirochete (Borrelia spp.) by 1,7 times more

often than normal ticks.

Key words: tick-borne infections, ticks, heavy metals, cadmium
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