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CBUHELDb - HEBE3MEYHUN NOJIIOTAHT.
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BCTYII. 3a manvMmm excreptis BOO3 Ta
IHIIMX MiKHApPOIHUX OpraHizaliil, OTHUM 3 IJIO-
0aJIbHUX 1 HEDE3MEYHUX 3a0PpYIHIOBAYIB TOBKIJJIS
€ cBuHelb. et MeTanm Mae IDOCTATHBO BEJMKI
0o0Csaru BUpoOHULITBA Ta LIUPOKY CPEpy 3acToCy-
BaHHS, 110 3YMOBJIIOE MOro HAAXOIXKEHHS I
NOLIKUPEHHS! B Pi3Hi 06’€KTU HABKOJUIIHbOLO
NPUPOIHOrO CEPEIOBUILA. 3MATHICTD 10 KYMYJIs-
uii B opradax i TKaHMHAaX, BMCOKA 0i0JIOriuHa
AKTUBHICTh CBUHLIK CTBOPIOKTH peallbHY 3arpo3y
[151 310pOB’s1 10AUHU [1-3].

CBHHENL € OOHUM 3 HAWTABHITIINX | HAWOITLII
ITPYHTOBHO BUBYCHUX TOKCUKaHTIB., Hespaxkaloun
Ha 00CAIT BUKOHAHHWX JOCHIIKEHD, 10 LILOTO 4Yacy
TPUBAIOTH TUCKYCIT TIION0 HOTO TOKCUYHOI i SIK
€KOoJIOTiuHOoro i npodeciiiHoro Tokcukanra [4].

HuHi nepea LoCaiAHMKAMU 110CTAIa HOBA ITPO-
6/71eMa — BUBUYCHHS BILUIMBY CBMHILIO Y BUIJISII
HAHOYACTUHOK. AIXE BiTOMO, 1110 OCOONUBI TEX-
HOJIOTIYHI YMOBH, TaKi K BHCOKa TEMIIEpaTypa,
3alWJEHICTh, HASBHICTh a€pO30JII0 KOHJIEHCAli
NPU BUILIABL CBUHLIK), A TAKOX MMPU 3BAPIOBAHHI
Ta pi3aHHiI KOHCTPYKIIi, peKymnepallii akyMyJIsITo-
PiB, CIPHUHHSIOTE HAIXOMKEHHS V TIOBITPSI po0o-
yoi 30HM YJABTPAAUCOCPCHUX YACTUHOK [5, 6].
OKpiM 3a3HAYCHOTO, CBUHEIL Y BUTIISAAI CcTaGii-
3oBanmnx HanokpuctaniB (PbS, PbSe, PbTe), mo
SIBJISI0TH COOOI0 TaK 3BaHi «KBAHTOBI TOYKHM» PO3-
MipoM 4—10 HM, BXXe BUKOPUCTOBYETHCS B HATIIB-
TIPOBITHUKAX, COHIUHMX OaTapeax. HaHouacTmH-
KM CBMHLIO BXOJSTb OO0 CKA4dy CYYaCHUX II10JIi-
MEPHHUX KOMIIO3UTiB. IlepeBarn HaAaHOYACTUHOK,
AKI BIJIPI3HAIOTH 1X Bill IHIIWX MAKPOJUCTIEPCHUX
dopM (ManKil po3Mip i BENMMKA IJIOIIA TIOBEPXHI),
POOJISITE iX HE TITBKM OibII e(PeKTHBHUMH, ayie i
MOTEHLIAHO HEOE3NEYHMMU, OCKIJIBKH 3HAYHO
NiABUILYIOTH Gi0JOTMUHY aKTHBHICTD.
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CYHACHI

MeTto0 podOTH OYI0 y3araabHeHHS OaHuX
JiTepaTypu Ta BJACHHX AOCHIAXCHb, SIKi CTO-
CYIOThCS 3a0pYyAHEHHS JOBKIJIIS CBUHLEM, TOK-
CUUHUX BJACTUBOCTCH IIHOTO METANy, a TaKOX
HAHOYACTUHOK CBUHLIIO.

JKepena Ta WUISAXH HAAXOMKEHHS CBHHLIO B
oprasiaMm. CBUHELb — BaXKKHI1 METAT ro1y0OyBaTo-
CIpOro KOJAbOPY, AYXKE IUIACTUYHMIL, M'SIKUIA.

,,,,,,,,, HU3bKId TeMnepaTrypi ILIaBJIEHHS
(328—347°C) CBUHELb — OJIWH 3 NIEPIIUX METAJIIB,
SIKMA  1oyana  BMKOPMCTOBYBATH  JIKOJMHA.
BupoGHUIITBO i 3aCTOCYBAHHS CBUHIIO B XX CTO-
JUTTI OVJIO BUCOKHUM i CTAOIIEHUM, TAKWM BOHO
JMIIAETLCH i chboroAaHi. CBITOBUMU JigepamMu y
BUPOOHUIITBI Ta BUKOPWCTAHHI CBWHIIIO €
Awmepuka ta €spona (35% i 33% BajioBoro 0d’emMy
BiANoBiAHO). HaliOuIblI 3aracu CBMHLUEBUX DY
3HaxoaaThcsl B ABcrpantii, CLUA, Kurai, Kanaai,
Kazaxcrani ta Pocii. B Ykpaini cBUHIIEBO-TTMH-
KOBI pyau Bupooysammcsa 3 XVIII cromirrst Ha
TpyckaBenbkoMy ponosurii (IlepenkapnarcbKuii
nporuH). ¥ XIX — Ha nouarky XX cTONiTh pO3-
poongnucg Harompuumueke i HaromwpHoO-
Tapaciscbke ponosuiia Ha Jlonbaci Ta PaxiBcbke
ponosuile B Kaprmarax. HuHi pyou CBUHLIIO B
YKkpaiti He BUI0OYBAIOTLCA.

3aBasIKI CBOIM BIIACTUBOCTSIM, JIETIIEBA3HI OTPH-
MAaHH$ CBUHELb Ta FI0r0 CIIOMYKU 3aCTOCOBYIOTLCS Y
PI3HUX TATy35IX TIPOMUCIIOBOCTI, HayIli, TIOOYTI.

Y mpuponi CBUHElbL 3yCTPIYaEThCA B 3eMHI
KOpi B HEBEIMKIil KiAbKOCTI Yy BUIJISIAI pyau raie-
HiTy i € KiHUEBUM CTa0LTBHUM MMPOIYKTOM pPO3Ma-
Iy ypaHy. 3 TIPUPOJIHAX 3allaciB CBUHELb HAXO-
JUTb Y MOBITPS V BUMISAAI CUIKATHOIO MUY, BYJI-
KaHIIHOTO ITMY, MOPCBKUX COJIBOBUX a€po30JIiB
T4 METECOPUTHOTO ITHJTY, 110 € HE3HAYHOIO KiJIbKi-
CTIO BiJ 3araabHOro o6’emy [7].
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Haii6inem  HeOEe3IMeYHMMH  JXEpeaaMu
3a0pyIHEHHS CBWHIIEM € HACTYITHI BUPOOHHWIITBA
Ta TEXHOJOTIUHI MPOICCH: MECTANYpriiiHa MPOMU-
CJIOBICTb, BUPOOHMUTBO AKYyMVJSITOPIiB, IiIrMeH-
TiB, ¢ap0, CHMKaTHBiB, CIELIaJIbHOIO CKJa,
MAacTW/, aHTUICTOHALIAHUX MPUCAIOK 10 aBTO-
MOOUIBHMX OEH3MHIB, ILIACTMAC TOILO |8, 9].

IITypoke BUKOPUCTAHHS CBUHLIIO Ta HOI0 CIO-
JIyK y PI3HUX Taly34x IOCIOAAPCTBA NPU3BEI0 10
3HAYHOTO 3a0pYNHECHHSI HUM BHPOOHHMYOTO i
HABKOJUIITHBOTO cepenoBuill. OCHOBHMUMH TEXHO-
TCHHUMU [OKepesiaMu 3a0pYOHCHHA CBUHLIEM €
BUKWIN TIPOMUCIOBUX TATTPUEMCTB Ta BUXJIOIHI
ra3u aBToMOo0iJTiB. B YKpaiHi HalibinbIie 3a0pyaHe-
Hi CBUHIIEM pETiOHM, € CKOHLIEHTPOBAHI ramysi
BAXKKOT MpOMMUCIOBOCTI, — JloHeupko-ITpuaHi-
MMPOBCbKHIA PETiOH, 4 TAKOX TEPUTOPii HABKOJIO
AaBTOIIAXIB. YacTKa TEXHOTCHHOTO CBHUHIIO B
MIPUPOHUX CEPEAOBUILIAX, ¥ TOMY UUCIi H IrpyHTaX
IHIyCTpiaTbHUX LEHTPIB, HA 1—2 TIOPSIOKK IEPEBU-
1ye Moro npupognuii ¢oH. Ilopiyno B aTMocde-
py HaagxomuTh 1250 kinorpamis cuHImO [2, 8].

Y BUISAAl A€PO30JiB CBUHELb JIETKO IIOLIM-
PIOETBCS 3 MOBITpAM. Mirpalisi TakKoxX BiIOyBa-
€THCSI B CHCTEMi: BOA — TPYHT — POCITHHU — Xap-
YOBi OPOAYKTU — MoAuHA. ToMy, OKpiM Opailioio-
YMX Ha 3a3HAYCHUX BUIIE BUPOOHUIITBAX, 3HAYHA
KIUTBKiCTh HACETEHHS TTPWICTIIUX 10 HUX TEPHUTO-
Ppiii IIOMHS TIOTIMHAE CBUHEIE SIK B HETOKCUUHUX,
TaK i B CYOTOKCHYHMX I03axX. Y CEPEIHBOMY KOXK-
muit xurene €sporn ta CLUA mornunae 0,3 Mr
CBUHIIIO IIOJACHHO [1, 2, 10—14].

OCHOBHUM NIIIXOM HAAXOMXKEHHS CBUHIIIO 10
OpraHiamy JI0AMHU € NePOPATbLHUIA, pa30M 3 MPO-
OyKTaMU XapyyBaHHA T4 BOLOK. YacTWMHA CBUH-
1710, TITO TIOCTYTIAE 3 TXEH0, TIEPETBOPIOETHCS B XJIO-
PUI i KOMIUIEKCH 3 JKOBUHUMU KUCITOTaMU. 2KOBY
CTUMYJIIOE TPAHCIIOPT CBUHIID 4YEpe3 CINTEIl
CIIM30BOI 000JOHKHW. B TOHKOMY KWUIIEYHUKY
BCMOKTYBAHHS BiIOYBAETHCSA 34 YJ4acTi KallbIliii-
3B’S13yI04Oro Oinka. 3HAYHO B MCHIUINH Mipi CBU-
HELIb BCMOKTYETBCI B TOBCTOMY KHWIUEYHMKY.
BCcMOKTYBAHHS CBUHIIKO Y IUIYHKOBO-KHILIKOBO-
My TpakTi (IIKT) 3a1eXuTh Bil pexXuMy Xapuy-
BaHH$, JIETH, BIKOBMX OCOOJIMBOCTEN OPraHizMy.
VY mireit BCMOKTYBaHHS ¢BUHINO i3 KT miaBu-
IEHE, YUM ITOSICHIOETHCS iXHA OibIla Yy TIUBICTH
IO TOKCHMYHOI il CBUHIIO. BCMOKTYBaHHS 1IHOTO
METAJLY 3aJIEKUTD Y NIEPLUY YEPTY Bill PO3YMHHOCTI
CITONYKA i cTanoBUTh 5—50% Bim Horo ckiamny B
pauioHi. 106pe BCMOKTYEThCSI CBUHELb Y BULJISI
alleTary, XJIOpuay Ta TeTpaeTriy. Moro 3acBoeHHS
MOCUJIIOETECH TNPU TIOBHOMY 400 4YaCTKOBOMY
TOJNIOAYBaHHI. EKCIIEpMMEHTAIBHO MOBEACHO, IO
TicHsl TKi B TOHKOMY KMIIIEUYHUKY BCMOKTYEThCS
3% BBENEHOTO B LITYHOK METaIy, a HaTme — 60%
[1, 10, 13, 15, 16].

CBHHELb MOXE MOTPAILISTA B OPTaHi3M JIK/IU-
HHU iHTALILIHHUM IIUIIXOM Y BULTBIAL A6pO30IIiB Ta
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oy, CTymiHb HOro MOITMHAHHS 4Yepe3 JIETCHI
3aJIEKWTh BiJl BEJTMUMHU a€pO30JbHUX YaCTHHOK.
Hpi6bHi yactTHHU MeHII (0,5 MKM TIOTIMHAIOTLCS
MOBHICTIO, YaCTUHKM OiJbLIOrC poO3Mipy BUIA-
JIGIOTBCH BIHYACTUM CITITENIEM pPecHipaTOpHOTO
TPAKTY, JedIKa iX YaCTUHA 3aXOILTIOEThCS JICIeHE-
BuMHM Makpodaramu. HeopraHiuHi CIoayku
CBUHLIO 3aTPUMYIOTbCA B jereHsix Ha 35—50% [1,
10, 12, 16, 17].

Y BUNAIKY KOHTAKTY 3 OPTaHIYHUMUA CITOJTYKa-
MM CBUHEIb MOXKe MPOHUKATH Yepe3 TTOITKOIKE-
HY LIKipy. B TO#1 X¢ 9ac YaCTMHKI CBUHLIIO PO3Mi-
pom 10 100 HM Ha BiAMIHY BiJ 3BUYAHHKX MOXYTb
MIPOHUKATHW UYEPE3 HEMOLIKOJKEHY miKipy [13, 25].

JlocaimkKeHHSIMHU 13 BUAINEHHSI pagioaKTUBHOTO
CBMHUIO 13 OPTaHiB i TKAHWUH 0yJia 10BEICHA TPhOX-
KOMITAPTMEHTHA MOJC/Ib PO3IOAINY METany B
opra”iami. [lokazaHo, IO CMOYATKY CBUHEID
LUPKYIIOE 3 KPOB’10, IPUYOMY OIM3bKO 95% 3Ha-
XOJUThCS B epuTpouMTax. HallkopoTiuuii nepion
HAMiBBUBEICHHS CBMHLIIO i3 KPOBi CTAHOBUTH
JeKimbKa TWKHIB. T1oTiM CBWHEUD TTepepo3Inoii-
JISIETBCSL B M'SIKi TKAHMHM — HUPKM, KICTKOBUIA
MO30K, IICUIHKY, HEPBOBY CHUCTEMY Ta CKEJICTHI
M’si3u. [le — KOMIMapT™MeHT i3 cepenHiM HariBRU-
BEAECHHAM CBHMHLIO Bifi AEKiIbKOX THXHIB 10
35—40 nniB. Ha 3aBeplieHHS CBUHELb Biakaaaa-
€THCS B KiCTKAX, € BKITKOUAETHCS A0 CKIAAMy riapo-
KCHUATMaTUTHOI OCHOBM, TIEPiOa HATIiBBUBEACHHS i3
KicTok Jio 27 pokiB. [pu 1IbOMY HEOOXiTHO TTifI-
KPECTUTH, TITO 3aJIEKHO BiJT BiKY, B KiCTKaxX HETIO-
HyeTbCs 75—94% abcopOOBAHOTO CBUHIIKO. B pis-
HMX CTPECOBUX CHUTYallisfX (XBOpoOU, roMOomyBaH-
HsI, BariTHICTh) CBMHEIb MOXE MOOLII3yBaTHCH i3
KiCTOK 1 BUKJIMKATH [IATOJIOTIYHI IIPOSBU Y paHilLle
MPaKTUIHO 3/I0poBKx Jtoei [10, 14, 18, 19].

Ha o6Min ¢BUHIIIO MAIOTh BIUIUB Pi3Hi (hakTo-
pH, HacaMmIiepen €JIEeMEHTH OJIM3bKi A0 HBOIO 3a
(pi3MKO-XIiMIYHMMHU BJIACTUBOCTAMHU. B mepury
gepry 1e Kaablii i 3amizo. CBUHEIF KOHKYPYE 3
KaJIbIiEM 3a AUISIHKM 3B’SI3yBAHHSA HA C€PUTPOLI-
Tax i iHCYNiHi. BCMOKTYBaHHY CBMHLUIO 3HWXY-
E€ThCHY MPU BUCOKOMY BMICTi Kajbllitd B iXi Ta
HaBmaku. Jlo6pe BimoMuii Takox izionorivHuit
AHTaroHi3M MiX CBUHIIEM i 3anizoM. Tlpu Heno-
CTa4yi OCTAHHBOTIO Yy HOIiTEH PI3KO 30LIBLIVETHC
PHU3UK OTpYEHHSI CcBUHIEM. ITinfBHINEHHI BMiCT
3aji3a B IIIYHKOBO-KHAIITKOBOMY TPaKTi 0OMEXKye
BCMOKTYBaHHSI CBUHLIO. IHKUM (izionoriuHum
AHTArOHICTOM CBMHLIIO € LMHK, SIKUHM T1OC/Ia0/I10€
TOKCUUHY Ai10 cBUHLO [10].

13 3aranbHOI KiIBKOCTI CBMHIIIO, SIKA ITOTpAll-
Jsi€ B opraHi3Mm JoauHu, 30—45% HagxoauThb 3
ixero, 30% — 3 muamom; 10—20% — 3 TIMTHOIO
BOmOW i 5—20% — 3 noBiTpsIM. BupinsieTscd cBU-
HEIb 3 OPTAHIZMY Pa30M 3 KaTOM, CEUeI0, TTOTOM,
MOJIOKOM Ta CIMHOK. Haibinklma KiabKiCTb
CBUHIK BUBOJMTHCS 3 KAJOM — LI¢ BECh CBUHELLb,
mo "He BcMokTaBcsa B IHKT. Hupkamu nuisixom
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KITYOOUKOBOI (PinbTpallii BHOAMAETHCS B CEPEI-
HBOMY 30 MKT CBUHITIO 3a 100y. KiTbKicTh MeTany,
1O BUAUISETHCS 3 MOTOM, CTAHOBUTH J0 60 MKT 34
nooy [2, 10].

HaHopo3MipHi 4aCTUHKM CBHUHLIO MOXYTh
TAKOXK IMIPOHUKATH 0 OPraHi3My iHraassuiiHuM Ta
IIepopalbHUM IIIISIXaMH. EKCHGDI/IMCHT&HBHO
BCTAHOBJIEHO, LU0 HAKOMUYEHHS CBUHLIIO B Opra-
Hax BiOYBAETbCY K B MaKpOAUCIIEPCHIHA, TaxK i
HaHO(OPMI, alte Mae cBOT 0COBIIMBOCTI. B HE3MiH-
HOMY BI/IFJIHlli HAaHOYACTUHKHN MOXYTbh IIUPKYIIO-
BaTHU TAa HAKOIMYYBATHUCS B OPraHax i TKaHWHax
3aBIIKM 3AATHOCTI MPOHWKATU 4Yepe3 KITITHUHHI
oap’epu |6, 7, 18, 20].

ToxkcuyHa Ais cBuHOIO Ha opraHizm. Ilxin-
JIMBiCTb CBMHLIO JJIS1 JIIOAWHU BU3HAYAETHCS HOTO
3HAYHOK TOKCHYHICTI) i BUCOKOK KYMYJISITUB-
HOW 37aTHICTIO. Pi3Hi CITONIyKM CBUHIIIO MAalOTh
Pi3HWHA CTYNiHb TOKCMYHOCTL. MaJIOTOKCUYHUM €
cTeapaT CBUMHLIO; OiMbII TOKCHUYHI COJi Heopra-
HIYHUX KUCNOT (XJIOPUI CBUHIIIO, CYIb(haT CBUH-
IO Ta iH.); BUCOKOTOKCUYHI OPTaHIuHI aJIKiJIOBa-
Hi CIIOJYyKM, a4 CaM€ TeTPAaeTU/ICBUHLIO, SIKHIA
Mictuth 64% Pb |2, 7, 13].

TurioBa rocrpa CBUHIIEBA iHTOKCHKALlisl, $IKA
IIOB’s13aHA 3 Ai€10 BUCOKUX 103 CBUHIIIO, CHOTOIHI
Maitke He 3ycTpivaetbed. [TpeBaiooTe Majio- Ta
0e3CMMNTOMHI (hOPMH, TTOB’SI3aHi 3 TTpodeCiiHN-
MM UMHHUKAMH Ta CKOJOTIUHMUMH MpobacMaMu,
OOYMOBICHUMHU 3a0pyaAHEHHSIM TOBKims |9, 18].

BMiCT CBHHIIIO B KPOBI BiHOODAKAE HABAHTAKEH-
HSl HUM OpraHisMy. Moro KOHLEHTpalist B KpOBi
JMOAUHKU B HOpPMi ckmagae 1,45—1,93 MxMonn/m.
Konuenrpauis 2,90—3,86 mkmonb/n Binobpaxae
HABAHTAXCHHSI LMM CJIEMECHTOM, LIO 304THA
BUKJIUKATH NEBHI 3MiHU GiOXiMIiUHOTO rOMeocTasy
0e3 MOpOSIBIB KJIIHIYHHUX CHUMIITOMIB CBUHLEBOI
iHTOKCHKALl, KpUTUYHOW KOHLEHTPALLE UL
nopociaux mwaei € 3,86 mxkmons/n [10]. Bropo-
JIOBX OCTAaHHIX POKiB O€3MEcUHi PiBHI CBUHITIO B
KPOBi [UISI pi3HUX KATETOPill HACEIEHHSI HEOLHO-
Pa30BO TEeperasaaincg Ta 3MiHoBanucd. Tak, y
1971 poui oj1s1 TOpOCIMX 1 AiTeit 6e3neYHUMY OyJIH
BuzHaHi 20 mkr/100 mm (0,965 Mxmone/n) i 10
Mkr/100 vt (0,483 MKMOJIB/JT) BIATIOBIZHO, a ISt

npauounx: 30,0 Mxr/100 mir (1,448 MKMOIB/T)
¥ KIHOK PeNpoayKTHBHOTO BiKy i 40,0 MxT/100 M
(1,930 MrMOIL/M) ¥ JonoBikiB [21-23]. ¥V 1975
poli 6e3rmeYHUM piBHEM CBUHLIO B KPOBi 1141 310-
POB’sI BCiX MpaLliBHUKIB OYJI0 BUBHAYCHO BEJIHYU-
Hy 30,0 Mxr/100 mu (1,448 MxMonb/n), a B 1985
pori — 25 mkr/100 Mt (1,206 mxmonb/m) [24].
CBuHelLb, K BLIOMO, HaJeXWTh [0 OTPYT 3
MNOJITPOIIHUM MEXAHI3MOM [Iii, 11O IIPOSIBJISIETLCS
crieuu(PiuHUM TOKCHWYHHMM BIUIMBOM HAa OPraHW
KPOBOTBOPEHHS, YPAKEHHIM HIEHTPATBHOT TA TTEPH-
(¢epuanoi HepBoroi cuctemu, KT, cepieso-
CYIMHHY Ta IMYyHHY CHUCTeMH. BiH cripaBasie
MOLIKOUKYIOUY Jil0 HA TEYiHKY, HUPKM, TIOPYLIYE
O0OMiHHI MPOLIECH, 30KpeMa CUHTe3 OiTKa, Mae TOHA-
Jto- 1 eMOpIOTOKCUYRY Aito (puc.l) [2—4, 17, 25].
XiMi3M TOKCUUHOI Aiil CRBUHLIIO 1YXE CKAAIHUH.
lonn csunio (Pb?') 3matHi yTBOprOBaTH MilHi
KOMILIEKCH 3 OioniranmamMu. BoHr MoXyTh B3ae-
MOIIATH 1 OJIOKYBAaTH BiUTbHI CyJb(TiIpUIbHi
rpynu (—SH) 6i1KiB, 1110 TPHU3BOAUTH A0 MPHTHi-
YeHHS aKTUBHOCTI 0arateox pepmenTiB. 30Kpema
THUX, 1O OepyTb y4acTb B CHUHTE3l IOpQipuHiB,
PETYIIOIOTE CMHTE3 TeMY Ta IHINWX OIOMOJICKYII.
CBWHEIb MOXE BCTYNATH B PEAKITiI0 HE TiJTbKH i3
SH-—rpymnamu 6inka, aje if yTBOpIOBaTH KOMITIEK-
CH 3 KapOOKCHJIBHUMHM i aMiHHHUMM TpyHaMH ami-
HOKUCIOT. He MEHIIN BAXXJIMBUM €EMEHTOM TOK-
CHYHOI Aii CBUHIIO € TIOPYIICHHS MPOHHUKHOCTI
KJIITHHHUX MEMOpPaH BHACITIIOK CTUMYJTIOBAHHS B
HUX BiJIbHO-PAIUKANIBHUX peakitiit |18, 26, 27].
Brmue CBHHINIO HA CHCTEMY KPORBi XapaKTeph-
3YETHCS 4K 3aTAIbHUMH, TaK i CHEIU@ITHUMUA
nposieaMu. MexaHi3M TOKCUYHOT Aii CBUHIIIO Ha
CHCTEMY KPOBi 0araTOKOMNOHCHTHMIL. CBHHELD
MpUTHIYYE (hepMEHTH, IO 6€PYTh YIACTh Y CHHTE -
3i TeMy i ro0iHy. AK pe3yasTaT — 3MECHIIEHHS
KUIBKOCTI TeéMOIJIOOIHY, BIUIMB HA YTBOPCHHS
EPUTPOLIUTIB, MOsBA 0a30(LIbHOI 3EPHUCTOCTI.
TMopyimeHHs cHTEe3y TIOpgipwHIB i, K HACTIIOK,
HAKONMMYECHHS 3ajiza Ta A-aMiHOJEBYJIiHOBOI
kucnoTtu (A-AJIK) moxe OyTH OHIEIO i3 IPUYMH
AKTHBALI OKCUAATHBHOTO CTPECY Ta IEPEKUCHOIO
okucneHHa ainiaiB (ITOJI), a Takox Moxe 0Oy-
MOBJTIOBATH 3a(hiKCOBAHI 3MIHW TTUPKYISIIHHNX

Tabmuis

JonmycTnMmi piBHi cBHHAIIO B TOBiTPi Ta KpoBi, pekomennosani BOO3

. I'’TK cBuHIIO y HOBITPI, BwmicT cBHHINO B KpOBI,
Tpymu mozeii mr/m3 MEr/100 M

Hacexennsa He binpme 20,0

1987 pik 0,0005-0,0001 jgopocni < 20,0

2000 pik Jith < 2,0

IpaliBHUKU XkiHku — 30,0

1980 pix 0,03-0,06 qo10BiKH — 40,0
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KoHueHTpauis CBUHUIO B KPOBI

Aitn mMr/100 MA (MMOIb/N) Ropocni
150 (7.25)
cMepTb
100 (4.80) eHuedanonaris
eHuedanonarisa

aHemis PpaHka

HecbponarTia
aHeMis PpaHka TpuBanicte Xutra ¥
KWULLKOBA Konika
m CUHTE3 remornobiHy ¥
noniHenponaris
cuHTe3 remornobiny ¥ m penpoaykTuBHa oyHKUiA (Yon.) ¥
Hedponaris
) o CUCTONIYHWUIA TUCK (4YOM.) A
meTtaboniam sitamiHy D ¥ m cnyx ¥
npoTonopdipis epuTpoLUTiB A
(4onosikn)
LIBWAKICTE NPOBEAEHHS
HepBoBUX iMNynbciB ¥ m
meTtabonism BiTamiHy D ¥ o )
" npotonopipia epuTpoLmTiB A

MpOTONOPQPIpisi EPATPOLTIE A (KiHKM)
Qv
cnyx ¥
3picT ¥ 10 (0.5) rinepTeHsia (?) A
TpaHcnayeHTapH1um
TPaHCNopT

Puc. 1. EdekTv TOKCMHHOT Al CBMHLO Ha OPraHi3M SOPOC/INX | AITEW 3aNeXHO Bif, KOHLEHTPALT CBUHLLIO B KPOBI

TIYIIB CTAa0UIBHMX METADOIITIB OKCHAY a30Ty,
MOXKJIMBO, 3aBISIKM MiIBUILIEHOMY YTBOPEHHIO
JVHITPO3OJBHUX KOMITIEKCIB 3aJTi3a, TOPYIIYIOUN
(hizionoriyni mexaHizMu ¥oro perynasguii [3].
[IpsiMa TMTOTOKCHYHA Jil METANy MPU3BOIUTH 10
3HUXEHHSI TPUBAIOCTI KWTTS KJIITUH KpPOBi Ta
ixnix MopdodyHKUioHANBHUX 3MiH. TOKCUYHI
JIO3U CBHUHIIIO TaKOX MNOPYIIYIOTh E€PUTPOIIOE3,
MPUTHIUYIOTh AKTUBHICTh (PEpMEHTY (bepoxenarta-
3H, B PE3YJIbTATi YOT0 B PCTUKYJIOLIUTAX KiCTKOBO-
TO MO3KY BimOyBa€ThCSI HAKONWUYECHHS 3aii3a B
(hopMi GepuTHHY. AHEMISI TTPU CBUHILICBIH iHTOK-
CUKAIIil 3aBXIU CYIPOBOMKYEThCS 30iMbIIEHHIM
KIMBKOCTI CHAEPOOIACTIB KiCTKOBOTO MO3KY [3,
10]. Jo Aaii CBUHLIIO HABITh Y HU3bKUX 034X YyT-

CYYACHI MPOBNEMI TOKCHKONOTT, XAPHOBOI TA XIMIYHOI BE3MEKK 3/2015

JIMBOIO € 1 CHCTeMa reMokoarysimii. B excnepn-
MEHTi BCTAHOBAEHO MiABUIUEHHS AKTUBHOCTI
TEMOCTa3y, PO3BATOK CHHAPOMY TiTTepKOATysIIIil
Ta AUCEMiHOBAaHOTO BHYTPIIIHLOCYANMHHOIO 3rop-
TaHHS KPOBi, TIPUTHIYEHHS (PIOPUHOTITHYHOT
AKTUBHOCTI, 10 CBIJYMUTh MPO AKTUBALIIO TPOM-
GoyrBOpeHHs [28]. Y3araibHiOWUM JaHi JiTepary-
pM, MATOr€HE3 reMaTOTOKCHMYHOI [il CBUHLIO
MOXe OYTH NPEACTABICHUI y BUIISIAT HACTYITHOT
3arajJbHOI cXeMHu (puc. 2).

HacnigkoM reMaTroToKCU4HOL il CBHUHIIO €
BAHHKHECHHS aHEMIl T4 PO3BHUTOK TIiMOKCii B opra-
Hi3Mi, aKTHBallisd BiIbHOPAINKATLHOTO OKUCICHHS
Ta OKCHIATUBHUI CTpeC, SKUH 3YMOBITIOE peai3a-
L0 BA30- TA iIMyHOTOKCUYHOI fIii ILOIQ METAY.
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I'emaToTOKCHYHA Aifl CBHHIIO

T~

[lopymenHs

reMoIoe3y —'

I[li[

LluToTOKCHUHA

[Topymenus o6MiHy
nop¢ipuHiB Ta

A 4 y

CHHTEC3Y I'EeMVY

Mopdo-dyHKuioHaIBHI 3MIHHK
KJTITHH KPOBI

3pocTaHHs PiBHs
A-AJIK, nopdipuHis,

!

€PHTPOLHTH @ JIEHKOUHTH

Y A

3aJ1i3a B Opratizmi

A 4

[lopywenus 3MiHH
TPAHCIOPTY- PEOJIOTTUHHX
BAHHS KVCHIO, BJIACTHMBOCTEH
aHeMmis KpOBI

3MiHH OxcuaaTuBHU# cTpecC
imyHousoriyHoi | | Axruauis [10JI
PEaKTHUBHOCTI

OpraHizmy

A 4 \ 4

R

A 4

IMyHOTOKCHYHA Aist

I'emiuna [opymenns
TINOKCiA oominy NO
Ba3zoToxkcuuna mis
A 4 A
TxannaHa - [{upkynsaTopHa
rinmokcis rinoKcis

Puc. 2. Cxema natorexesy reMaToToOKCUYHOI 411 CBUHUIO Ta 1i HaCigKkK 3]

CBuHelb, sIK iHII BaXKi MeTand, HEraTUBHO
BIUIMBA€E HAa IMYHHY CHCTeMy oprasizmy. Ha cpo-
TOAHI JOCTIIKEHO OCHOBHI MEXaHi3MH MOTO iMy-
HOTOKCHUYHOI [1il. BCTAHOBIEHO, 10 HU3bKi KOH-
LIEHTpallii CBUHIII0 B KPOBi MPALIOIOYUX CTUMY-
JToBaM (parouUTapHy aKTUBHICTb HEMTpOiJiB Ta
VTBOPEHHS peakKTUBHUX (POPM KHCHIO ¥ (paromu-
Tax, TMiOABUILICHHA aKTHUBHOCTI T-xcnmepiB i B-
miM@OUNTIB, TONI K BHCOKI 3HAYeHHdI — IIPH-
THiYYBaJIM 1Ii MOKa3HWKHW. B ekcnepuMeHTax in
vitro Ta in vivo BU3HAYCHO MOPYIICHHS Tpoige-
pauii 1iMGpOLNTIB, CUHTE3Y aHTHUTIN Ta NPOIYKIIil
peryasaTopHux uMTOKiHiB [5]. IIpu cnocTepexeH-
Hi 3a CTAHOM 3I0POB’S Y MIOACH 3 IMiABUILCHUM
PIBHEM CBMHIIIO B KPOBiI BCTAHOBJICHO IMiJIBUILICHY
CXWIbHICTb 10 iH(eKLiHHMX 3aXBOPIOBaHb [5]. 3a
JaHuMu [29], KIITHHHI KOMMOHEHTHM iMYHHOI
CUCTEMM € OiNblI YYTJIMBUMMU A0 Aii CBUHLIO, HIX
TYMODPaJIbHI (DAKTOPH (AHTUTINIA).
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OnHUM 3 MOPOBITHUX TOKCHMYHUX edexTiB
CBUHLIIO HABITh ¥ MaJIMX 033X € 3TYOHUHN BILUIUB
Ha HEPBOBY cUCTEMY. HEMPOTOKCUYHICTE CBUHITIO
MOB’513aHA 3 HOro 3JaTHICTH) NPOHUKATU YEpe3
FeMaToeHue(paquMM bap’ €p i HAKOTIMUYBATHCS B
Pi3HUX BimAiIKax HEPBOBOI CUCTEMH, B ICPIIY
4yepry O0araTux JinmigaMu TKaHUHAX MO3KY. Briius
METATY HA HEPBOBY CUCTEMY BU3HAUYAETHCS 4K HA
aHATOMIYHOMY piBHi (TIpedpoHTadbHI BIiIIiIM
KOPY TOJIOBHOTO MO3KY, TITOKaMIT, MO30Y0K), TaK
i HeilfpoTpaHCcMiTEpHOMY piBHi [9, 18, 30].

MexaHizMu  HEWPOTOKCUUYHOCTI  CBUHIIIO
CK/IAaJHi: OKUCIIOBAJbHUIA CTPEC, B3aEMOis
CBUHIIIO 3 TiOJMOBMMH, KApOOKCWIBHUMM TpyIIa-
MW, TIOPYUICHHS KaJbIlIEBOTO TOMEOCTAa3y, BUTIC-
HEHHS LMHKY 3 6aratux TiONOBUMHU CPYIAMHU CITO-
vk [9, 18]. Bizomo, 110 cBUHEIH TIPU3BOIUTE /IO
ocnabAeHHd AHTHMOKCHUIAHTHOIO  3axuCTy i
HACTYNHOTO PO3BUTKY OKHCIIOBAIBHOIO CTPECY,
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SKMIA CYIPOBOIKYETHCA aKTHBALIE€I0 IIPOLECIB
BIJTBHO-PAJIMKAJIBHOTO OKWCHEHHS B TKaHWHAX,
inteHcu@ikamiero I[10J1 y GiomeMm6panax. Taki
3MiHH ITPU3BOSTH JO aKTUBALIil IPOLIECY alONTO-
3y [9, 18, 26].

ExcrnepuMeHTanbHO [10BEASHO, 110 i0Hi30Ba-
HUIA, KOJIOIIHUH i 3B’SI3aHUH i3 OiIKOM CBUHENb y
piBHIA Mipl MOXe NpPOHMKATHU B KIITWHM. L-
LMCTEIH YTBOPKE 13 CBUHLEM TIOJOBUMA KOM-
TIJIEKC, KOTPHIA 3aXOTUTIOETHCS TIialbHUMH KITiTH-
HaMK ¥ HeiipoHamu. [leprroyeproBo TONIKOM-
JKYIOTBCS ACTPOIIUTH. 3a JOBTOTPHBAJIOL Jil CBHH-
110 MOPYIIYETHCS CHHATITHYHA TIepeavya B HEHpo-
HAX 34 PaxyHOK TOPYILUEHHSI OOMiHY KalblLilO B
KJITUHAX HITIXOM CBUHELL—KATBIIEBOI B3aEMO-
Nii, 10 TPU3BOAUTH M0 MOTIpIIEHHS AUQy3ii
KaJbIIil0 TA HAKOIMYCHHS CBUHLIK B KIITHUHAX.
CBHHLECBO—KAbLI€BA B3aEMO/S TPU3BOANTE J0
3HIDKEHHS piBHS [nodamiHy Ta CEpOTOHIHY.
CBMHCUb TAaKOX MOXE UMHMTH HEHPOTOKCHUYHY
JIi10 32 paXyHOK BUTICHEHHS LIUHKY i3 6aratux Tio-
JIOBUMH TPYIIAMHU CHONYK, SIKi TOMEpPemKyoTh
aloNTUYHY 3arubenb KiithH [9, 18].

ExcnepumeHTanbHO JOCHIIXKEHO MOpQO-
(byHKITIOHAJTBHI 3MiHM TOIOBHOTO MO3KY ITPH XPO-
HiYHOMY BIUIMBOBI HA OPraHi3M Malaux 103 CBUH-
uto. Tak, yepes Micslilb Bil NOYATKY €KCIIEPUMEH-
Ty Y AOCHIIHHUX ILIYPiB ¥ KOPi Ta MiAKOPKOBUX
CTPYKTypax MaB Miclic MOMipHW# HABPAK PEUOBU-
HW MO3KY, MTOMipHA TiNeprurasisg i, cTpyKTypa
MIETIHOBUX BOJOKOH Mall0 BiAPI3HANAChE BiI
CTPYKTYPH MIi€JIiHOBHX BOJIOKOH KOHTPOJBHOI
rpynu mypiB. HampukiHili eKCepuMEHTY MOp-
(osoriuni 3MiHM B FOJIOBHOMY MO3KY AOCTITHHUX
ILYpIB XapaKTCPU3YBAINCS BUPAXECHUM HaOps-
KOM HMOTO peuOBUHH B YCiX BiIJIiIax Ta MOPYILIEH-
HIM MiKPOLMPKYJIALIL Yepe3 3BYKEHHS MiKpOCY-
JVH Ta 3MCHIICHHSIM KiTbKOCTI aKTHBHO (PYHK-
LIOHYIOUMX KaIliagpiB. ¥ HEHpoHaX KOPHU TOJ0B-
HOTO MO3KY TTOpsiJI 3 PEAKTUBHWUMH 3MiHAMHW
YacTO BUSBISLIUCS i AeCTpyKTUBHI. Cepen HaliTu-
MOBIIMX 3MIH — HaOpdK TNMEPUHEHPOHANBHUX |
TIepUKAIiNIpPHUX BiIpOCTKIB HelipoHiB. Bupa-
SKEHUX CTPYKTYPHUX 3MiH HAMPUKiHIL €KCNEpu-
MEHTY 3a3HaIMl MIE€JTiIHOBI BOJIOKHA, TPETHHA i3
HUX HaOysIa O3HAK AcCTpyKIii. OTXe, B IMHAMIII
{HTOKCHKATIIlil B Pi3HWX CTPYKTYpax MO3KY TIypiB
30UIBITYETHCST CIIEKTP MOPGONOTITHUX 3MiH, IO
CBIAUMTb MPO AECTPYKTUBHUIA XapakTep aii [30].

HeppostoriyHi CUMITOMU OTPYEHHSI CBUHLIEM
MOKYTb 3’IBUTUCSI OJpa3y MiCasi OTPYEHHS 460 y
BUTJISIOI BimganeHWX Hacrmigkip. KiriHiurno Heipo-
TOKCUYHI 3MIHM TMPOSBAAIOTECA TOJIOBHUMHU
00ISMM, 3aMaMOpPOYEHHSIM, MOPYIICHHSM CHY,
MORBH, 30DY, CIUIYTAHICTIO CBIIOMOCTI, CIiNMEIITHY -
HUMHU HAMajgaMy, HEHPONCUXIYHMUMU TTOPYLIEH-
HSIMH (IEIIPECisd, TPUBOTA, KOTHITUBHI ITOPYILEH-
H$1). XapaKTepPHUM € PO3BUTOK MOJIHEBPUTIB |9,
25, 31].
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V miteli, KoM HEpBOBA CHCTEMA TUIBKHA PO3BH-
BA€ETHCS, BIUTMB CBUHITKO OB BUPAZHUH, HEi-
POTOKCUYHA [dis1 MPOSIBIIETLCS 32 HUXKUMX 103,
HiXK y gopociaux. Excrnosullis cBUHLEM MOXKe
CHOBUIBHUTU PO3YMOBHM PO3BMTOK AIiTEH, IpU-
3BECTH JI0 3HIDKEHHS IHTENEKTY, TOBEIiHKOBHUX
IpoOJIeM, TIEPAKTUBHOCTI, 3HIDKeHHS 1Q, 30115~
LeHHs arpecuBHOCTI [9, 32].

IIpo6nema BILUIMBY CBMHLX Ha CEPUEBO-
CYNWHHY CUCTEMY CKJIAJIHA i HEJJOCTATHBO AOCITijI-
xeHa. BeraHoBieHo, 1110 i HOIIKOMKEHHT BUHN-
KAalOTh 130IbOBAHO T4 Y B3AEMO/III 3 IHIIIMMH IIOPY-
IMEHHAMH B opraHi3mi. OTXe, KapaioTOKCUIHUI
e(heKT CBHUHIIIO Peai3yeThCs K OIIOCEPEIKOBAHO,
Tak i Oe3rnocepeIHiM BILTUBOM Ha ceplie Ta CYau-
Hu [16, 18, 33—35]. ¥V MmexanizMi peanisaiii kap-
JIOTOKCUUHOro €(EKTY 3HAUHY POJb BiIirpae
BIJIMB CBUHLIIO HA BETCTATUBHY HEPBOBY CUCTCMY,
a TAKOX PeleTTOPU CYAMHHOI cTiHKU. [1py nbomy
MiIBUAIIYEThCH TOHYC CUMITATHUYHOI BETeTATUBHOI
HEPBOBOI CHUCTEMMU, BiIOYBAETbCI MOPYILECHHI
CHHATITUIHOI TIepeaavi eTeKTPUYHOT aKTUBHOCTI B
CHUMIIATUYHOMY [aHIJil, a TAKOX BiaOYBalOTbCS B
OCHOBHOMY TINEPTEH3UBHI peaklii, IK IIposB
BETETOCYIMHHOI nrucToHii [16, 18].

IlokazaHo, 110 AiSAbHICTb CEPLEBO-CYIUHHOI
cuCTeMM Ta MOpPOo-QYHKLIOHAJILHUA CTaH
CYAMHHOI CTiHKM TiCHO TOB’43aHi 3 CHCTEMOIO
reMokoaryadauii. PO3BUTOK CHHAPOMY TiMmepKoa-
TyAsUil Ta AUCEMIHOBAHE BHYTPIITHBOCYAUHHE
AKTUBHOCTI CBiluaTh IIPO AKTHUBALKD MPOLECIB
TpoM6oyTBOpcHHA. OTXKE, aAKTHBALISA TIPOLCCIB
TPOMOOYTBOPEHHSI B CTPYKTYPHO 3MiHEHHUX CBHH-
LEM CyAMHAX A€ IACTABM BBAXATU HOrO TpUBa-
JIMIA BIUIMB OJHUM 3 €TiONOTIYHUX (PAKTOPIB IOPY-
LIeHb KPOBOOOIry B apTepisdx ApiOHOTO i cepen-
HBOTO KaJiopy [16, 28].

besmocepeaHb0 TOKCHMYHA Jid CBUHIO Ha
ceple Ta CYIWHHY CTiHKY JOBEIEHA eKCITEpUMEH-
TalbHO. CBUHELb Y BiTHOCHO HEBEIMKUX H03aX
BUKJIMKAE MOPYLIEHHS YTUi3allil 3a/1i3a Ta HAKO-
NUYCHHY Ja0iIBHOTO IIyay 3a/1i3a B MiTOXOHAPisIX,
MOPVIIIEHHS 0O0MiHY OKCHIY a30TY, 1110 MPUBOANTD
JIO OTO BiTHOCHOTO Me(illnTy, HACTITKOM Y0TO €
PO3BUTOK €HAOTEIANBHOI TUC(YHKILI. MoXIruBa
MpsiMa MEMOPAHOTOKCHUYHA Jisl CBUHIKO HA Kap-
JioMiouMTH. TAKMM YMHOM, TPUBAJIMIA KOHTAKT i3
CBUHLEM MOX€ OYyTU HE3aICKHUM ETIOJOrIYHUM
YHHHUKOM apTepiaibHOI TinepreHsii [16, 18, 36].
B nocnipxenusix [28] noBeacHO MNpOBIAHY ponb
OKCHIATMBHOTO CTPECY B MeXaHi3Max KapaioBa30-
TOKCUYHOI [il CBUHLO.

BudapneHo KOpensiTUBHY 3aJeXHICTh MiX BMi-
CTOM CBUHIIIO B KPOBi Ta apTEpiaIbHIM TUCKOM Y
JOJIOBIKIB, BUCOKWI BMICT BU3HAYEHO y TPYTI 3
OiABHAIICHAM MiaCTOJIYHMM THCKOM. Y JOPOCIHX
MPU KOHLEHTpALlii cBUHIO BUlle 100 Mkr/min tay
JiTed TpH KOHLEHTpAllii MeTaldy B KPOBi, IO
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nepeBuriyBana 60 MKI/I, BUSIBIACHI TaKi CHMII-
TOMHW IETEHEPATUBHO-3ATAJIGHAX 3MiH Yy MiOKap-
Ii, 9K TIOPYIIECHHS aTPiOBEHTPUKYAIPHOI TA BHYT-
PILIHBOILIJIYHOUYKOBOI IPOBIAHOCTI, MepeacepaHi
Ta LIYHOUYKOBI apUTMii, po31aau MPOLECiB perno-
Jisipu3anii NUTyHOUKIB. Y IpauiBHUKIB, SIKi Maau
npodeciiiHi KOHTAKT 3i CBUHIIEM BUSMBIIEHI
eJleKTpoKapaiorpadiuHi 03HaKM IiNokKcil, aereHe-
PATUBHI 3MiHM KOPOHApHUX apTepiii, npoJidepa-
T1isT MEPUBACKYJISIPHOT CITOJTYYHOI TKAHWHH, 3MECH-
IIEHHSA TOJXEPAHTHOCTI 10 (Di3WIHOTO HaBaHTa-
JKCHHS, TOPYIICHHS (DYHKIII CepLEeBO-CYAMHHOL
CUCTEMU MPU (PI3UYHOMY HABAHTaXEHHI [2].

Ha eTionoriuHy pojb CBUMHLIO Y 3MiHAX OPraHiB
KpPOBOOOITY Ta ceplieBO-CYIUHHOI CUCTEMH BILIM-
Bae BiK. JIoBeJCHUI HEraTUBHUIA OTEHLIiKOBaAIb-
HUHA e(eKT Aii CBUHIIO HAa CEPLEBO-CYIUHHY
CHCTECMY TBAPWUH, SKHIl MOLIWPIOBABCS 3 BiKOM.
HocnigkeHo BiKOBi 0COOGJMBOCTI HAKOMMWYEHHS
CBHUHIIIO B CTPYKTYpPaX CEPLECBO-CYIMHHOI CUCTE-
MU Ta OCOOIMBOCTI KApAiOTOKCUUHOI Oii 3 ypaxy-
BaHHSIM BIKOBHWX PeaKiIiit oprani3Mmy 1ypis. Tak,
HA [10YATKY €KCIIEPUMEHTY OLlblli PiBHI CBUHIIIO
OyJIu y KpOBI, CEpIIi, TA HUPKAX MOJOIUX TBAPUH
TIOPiBHAHO 3i CTAPWUMHU, A HATIPUKIHII €KCIIEPH-
MEHTY DOUIBLII PiBHI CIIOCTEPIrany y HUpKax, cepili
CTApUX LLYPiB, 110 MOXHA IMOB’434TH 3 BIKOBUMU
OCOOTMBOCTAMA OGMiHHUX TIPOLIECIB Ta X (hizio-
JoTiUHUMU pyHKIIsIMHU [15].

HIKT € 1mepmnion JaHKOK IpH ATiIMEHTAPHOMY
HaJIXOIDKEHHI CBUHIIIO B OpraHi3M. Jlig CBHHUO Ha
ILIKT Moxe 6yTH TTOB’s13aHA 3 TBOMAa MOMECHTAMH:
IO-TIepIlE, CBUHELb HAIXOAUTh B OPraHi3M LIS~
XOM BCMOKTYBAHHS B KHUILCYHHUKY, 3AiMCHIOIOYN
MaTOTeHHY [il0 HAa MOro CTPYKTYpY; IO-ApYTeE,
TpaBHA CHUCTEMa € OFHHM 3 TIIPOMLIXHUX IIJIAXiB
eBakyalil TOKCUKaHTa 3 opradismy. Ilpu orpyeHHi
CBMHLEM YaCTO CIIOCTEPIratOThCS SBUILA AUCKIHE-
3ii TOHKOTO i TOBCTOTO KHUILICUHHUKA, IO CYITPOBOI-
JKYETHCSI POIATAMEU BCMOKTYBAIBHOI Td MOTOPHO-
eBakyaTopHol (yHkiiit. KpaiiHiM iX IposiBoM €
CBMHIUERBA Komika [1, 10, 25].

CBHMHLEBA IHTOKCHKALS HACAMIEpE] CIPHUU -
HIOE PSII TiCTONOTIYHUX NepedynoB y CTiHIll TOH-
KOi KuIIKu. BcraHoBiaeHi MopdonoriuHi 3miHu,
IO XapaKTCPHU3YIOThCS 3alalbHUMU TUCTPOPiu-
HUMH SBUILIAMHU, TIPH SKHX MOTOBIIYETHCS HAIC-
MiTeiaIbHUNA Wap cu3y. 3B’ sI3yI09d HAATUIIOK
CBUHLIIO, CIM3 MEPELIKOIKAE HOr0 BCMOKTYBaH-
H10. B enitenii c1M30B0i 00010HKM TOHKOI KMIIKHY
CTTOCTEpITAlOThCA  O3HAKM  3ePHUCTOCTI Ta
BaKyoJ/1bHOI 1ucTpodii, HAGPSAK LMTOILIA3MU KJli-
TUH 3 (hOPMYBAaHHAM B HUX BOTHHII HEKpO3y. Y
KPUTITaX BiTMIJa€THCH 3HATHE 301JTBIIICHHS aIoT -
To3HHUX Tinenb. Ha doHi cBUHIIEBOI iHTOKCUKAILiT
3HUXKYETbCH aKTUBHICTh (DEPMEHTIB, a caMe aMi-
JIa3u, 10 € HACHiAKOM iHTiOYBaHHIM iXHBOT
AKTMBHOCTI 3a paxyHOK peakilii metany 3 SH- rpy-

CeuHeunb

Y

B3aemopis 3 Oinkamu,
pelientopaMu KJIiTHHH,
HAJIXO/JKEHHS B KIIITHHY

dopmeHi eneMEHTH KPOBI:
CPUTPOLMTH, TPOMOOLHUTH,
JIEHKOLUTH

Enementu cnonyunoi
TKaHUHHU

BruiuB na

A 4 A 4

BusinbHeHHs MeTa0OJITIB Ta MEIIaTOPIB

&
<

h 4

[Mopyurienus GyHKIil

A

EHJIOTEJTI0:
TPaHCIOPTHOI,
MeTaboJI4uHOI,
CUHTETHYHOI,
aAre3uBHOL

[NopywenHs remopeonorii

Huctpodis

|

JlecTpykuist i HEKpO3

|

Boruumese 1/a0o

A

Ta MIKPOLMPKYIALI|

TOTaTbHE YPAKEHHA
CYMHHOI CTIHKH

Puc. 3. Y3aranbHeHi MexaHi3mMu1 Ba30TOKCUYHOI [l CBUHLIO
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TIaMM, 34 PaxyHOK YOTO MOPYIIYIOTHCS IIPOLIECH
TIPUCTIHKOBOTO TpaBieHHA |1, 37].

OnnuM i3 epexTiB BIDTMBY cBHHINO HAa KT ¢
fioro renatoTokcuyHa aig. CBUHeLb Yepe3 BOPITHY
BCHY HAQIXOIWUThL V MEYiHKY, 1¢ HAKOIMMYYETbCH B
TenaToluMTax, IEPEBAXHO B SJEpHIiil, Mikpoco-
MAJIbHIN i MITOXOHAPIaIbHO-JII30COMAabHIN (Ppak-
LisiX, MOPYLIYIOYM LLTiCHICTb iXHiXx MemMOpad. 3a
PaxyHOK €H3MMONATUYHOI Jii CBUHLO HEPIIKO
PO3BUBAETHCS TOKCHUHWI TEMATHT, MO MPHU3BO-
JIATH IO BUPAXEHOI (PYHKIIOHAILHOI HEIOCTATHO-
CTi OpraHis. ¥ remaroLuTax CBUMHELb YACTKOBO ITiI-
JIgTaE META0OMI3MY T/ TI€I0 BHYTPIITHBOKITITUH-
HUX (DEPMEHTIB i YTBOPIOE KOMITIEKCHI CTIOYKH 3
KOBUHUMH KMCJIOTAMU. Y TaKOMY BUIJIAII BiH i3
TOKOM KOBYi BUIISIETHCS B TOHKUIH KMIIEYHUK [ 1,
12]. ¥YpakeHHS MEUiHKU CBUHLEM MPOSIBISIETHCS
TABUIICHHSIM AKTUBHOCTI (DEPMEHTIB ¥ KPOBi,
30Kpema, acrapraramidorpaHedepasu (ACT),
ajaHiHaMiHOTpaHcgepasn (AJIT), y-rmyramin-
tpancnentugasu (I'TTIT) i nyxHoi docdaTazu
(JID). IMigsuineHHst aKTUBHOCTI (DEPMEHTIB BiaOy-
BAETHCS [IPHU OTPYEHHI CBUMHLEM $IK B MAKpPOLMUC-
TIEpCHIM, TaK 1 B HaHOMhopMi [1, 12, 38]. 3pocTaHHs
aktuBHOCTI (pepmenTiB ACT, AJIT, TTTIT noeene-
HO B €KCIIEPHMEHTI 3 OTPYEHHAM alleTaTOM CBHH-
L[}0 BariTHUMX T4 HEBATiTHUX LUYPIB, IO € JJOKA30M
TOKCUYHOTO YITKO/KECHHS TIEUiHKH [12].

Hupkn, nopan i3 KT, € ocHOBHUM OpraHOM
BUBEACHHS CBWHINIO. HMW exckperyeTnes 1o
90% 3araibHOTO BMICTY IILOTO METATY B OPTaHi3Mi
[3]. Bonogiroun 3HAYHOW HEMPOTOKCHYHICTIO,
CTIONYKM CBUHIIIO TIOPYIIYIOTH AiSABHICTH HUPOK
Ta MNPHU3BOIATH A0 CYTTEBUX (PYHKLIOHATBHHX
3MiH UBOTO OPraHy, BHACILIOK YOrO PO3BUBACTECS
CBHUHIIEBA Hedpomaris [2, 39].

TokcruHe ypakKeHHSI HUPOK MOB’A3aHE 3 TIPs-
MOIO JIi€I0 CBHUHIII0O HA HUPKOBY TKAHHHY, IPH
1IIbOMY IIEPEBAKHO YINKOMIXYIOTHCS TUCTAIbHI Bill-
JIiITM HE(POHY, PO3BHUBAIOTLCS TUCTPOQITHI IETe-
HEPAaTUBHI 3MIHM €MITETiI0 KAHAIBLIB, HEKPO3.
TokcuyHa aig 3yMOBJIEHA HAKONMUYEHHIM Y KIIITH-
HAX 10HIB KaJbLiHO i BiTbHUX KUCHEBUX PAJIUKAIB,
SIKi pYHHYIOTH MEMOPaHU CYOKTITUHHUX KOMIIO-
HEHTIB, 30Kpema MmiToxoHmpit [40, 41]. Kpim Toro,
CBUHILICBA He(ppomaTisd MOB’S3aHa 3 ilIEMiYHUMU
3MiHAMH B KIIYOOYKAX, 3MOPIIEHHSIM HHPKOBOL
Karcyad. YCKnagHeHHSM He(DpPOTOKCHIHOL il
CBUHLIIO € apTepiajibHA iNepTeH3is i rinepypuke-
Misl, B pe3yJIBTaTi MOXKE CITIOCTEPIraTUCs IPorpecy-
BAHH$ HUPKOBOI HEAOCTATHOCTI [42].

ExcrrepyMeHTAIbHO BCTAHOBIIEHI 3MIHH XpO-
HOPUTMIB (PYHKLIOHAJIBHOTO CTaHY HUPOK IIpH
iHTOKCHKaLii cBUHUEM. Tak, TIpH BBEAEHI LIypaM
XJIIOPHAY CBUHIIIO TOBEICHO, IO CBUHEIb BUKIIH-
KA€ TIOIIKOKEHHST HUPKOBUX TPAHCTIOPTHUX
CHUCTEM, Yy TIEPILY YEPry LUEC MPOABISETHCS TiABH-
LIEHHSAM €KCKpelii HaTpit. BigbyBaeTbcsi 3HM-
KEHHS CepeAHBOTOO0BUX PUTMIB diype3y Ta Kiy-
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0oukoBoi (inerpanii. AMCHHXPOHO3 KUCIOTOBH-
TiabHOT (PYHKITT HIPOK BimoOpaXkae BUCOKY €KC-
KpeLil0 TUTPOBAHUX KHUCAOT Ta 4AMiaKy, TaKOX
CBUHELIbL IPUTHIUYE €KCKPeIlil0 aKTUBHHUX i0HIB
BOJIHIO, TOMY KHCJOTHICTh CE€Yi 3MillYETbCSI B
JIyXKHUH 6iK [40].

JIiTh GiABIT IYTAUBI 1O TOKCUIHOI [Tii CBUHIIIO.
Hasgite npu piBHsix 10 MKr/an y aireid 3a TpuBanoi
Jii CBUHELb BUKJIMKAE IOLIKOIXEHHS HUPOK.
Ilpu nmochimkeHHi OGiocepeldoBHIN (CHPOBATKA
KPOBi, EPUTPOIINTH, CEYa) JITEH, AKi CTPaXKIAI0Th
HA TOCTPHL T4 XPOHIYHUIA ME€TOHSHDPUT, BUIBIC-
HO BMICT CBHHIIIO B cedi Oirbie Hixx y 40% mitei,
110 CBiTYUTh PO MMOBIpHUI 3B'SI30K M1 BMiCTOM
LLOT0 METATTY B OPTraHi3Mi Ta pO3BUTKOM MATOJIOTIT
HUPOK. YTBOPECHHS CTiMKMX CHOJIYK CBMHLIO 3
r¢MOTIO0IHOM E€PUTPOLIMTIB, IOBIJbHEC BMBiJb-
HEGHHI MOXe OYyTH OJHMM i3 (akTopiB, MO
CIPUSIOTH PO3BUTKY MienoHedqputy [43].

JIOCHIDKEHHSIMH  BCTAHOBJICHO MOIINKOIKYIOUY
JIit0 CBMHIIIO HA TEHETUYHUIA MaTepian, fioro 6e3mo-
CepeaHI0 TOHAJOTOKCHYHICTh | HEraTUBHUN BIUTUB
Ha penpoaykrusHy ¢yHkuio [44, 45]. Pesyabratu
JOCHIKEHb CTIIEPMH Y YOJIOBIKIB, PIBEHb CBUHIIIO B
KpOBi sIKIX OYB > 50 MKT/mi, moKaszanu, o y 49%
BUSABJICHO 3MEHILIEHHS CepeaHbOl KOHIEHTpALlii
cnepMaTo30idiB. TakoX JOCTIIKECHHS MOKa3an
3MiHY IXHBOT (hOpMU 1 pyxsTHBOCTi [19].

YV 4onoBiKiB, 9Ki MPAIIOIOTh i3 CBUHIIEM 3ape-
€CTPOBAHO 30LTBICHHAS KiJTBKOCTI XPOMOCOMHUX
abepartiit, 3SMEHIIEHHS JTi0I10 i PIBHS TECTOCTEPO-
HY B I1a3Mi KpOBi, 4 TAKOX MOPQOJOTiUHI 3MiHK
B CIM'IHMUX 3a103aX, MOPYIICHHSI MOpdoorii
cnepMaTo30ifiB. TakoX CNOCTEPIracTbCs NOLIKO-
JUKCHHST PENPOLYKTUBHOI CMCTEMH YOJOBIKIB Ha
rirmoTtanamMo-TimodizapHoMy piBHi [2].

ExcriepuMeHTanbHUMHA JAHUMHU TOBEACHO
30ATHICTh CBIHIIIO IIPOHUKATH Yepe3 IUTalleHTap-
HU ©Oap’ep. IIpOHHMKIMBICTL ITUIALEHTAPHOTO
fap’epy He € TOCTIITHOIO BETMIMHOIO TIPOTITOM
BariTHOCTi. CBMHELb MOYMHAE IIPOHUKATU YEpe3
MJALEHTApHUI 0ap’ep Ha 12—14 THXKHI BariTHO-
cTi. 3a QyXe BHCOKHMX PiBHIB Y KpOBi CBHUHELb
CMPUUUHAE A00PTUBHY Hil0. [Ipu GiNbIl HU3BKUX
PiBHSIX CBMHITIO B OPTaHi3Mi MaTepi BiIOyBacThCs
HaKOIIMYEHHS MOro B TKAHUHAX 10114, 110 IIPK-
3BOJUTH JIO TIEPEIYACHUX T10JIOTiB, HU3bKOI MacH
TI0Ta TIPW HapomKeHHi. € maHi, 0 CBiTJaTh Tpo
HEBPOJIOrYHI MOPYLUEHHS V JiTEU, HAPOLKEHUX
KIHKaMH, B KpOBI SIKHX BMiCT CBUHITIO OYB OiJIbIIIE
10 mr/nn [2, 4, 19].

IIpobnema Ge3neYHOCTi HAHOYACTUHOK CBHHIIIO.
Cain BiA3HAYMTH, 11O HAYKOBUI IIPOrpec BiIKpH-
Ba€ TEepel JIOACTBOM HOBI MOXJIHBOCTI BUKOPH-
CTAaHHS CBHHIIIO Ta HOTO CIIOIYK Y (hOpMi HaHOYA-
ctuaoK (HY). Cuntesosani Hanokpucramm PbS,
PbSe, Pble BXec BUKOPHACTOBYIOTHCS B €JICKTPOHI-
1i (HamiBMNPOBITHMKAX), B COHAUHUX Oarapesx,
BXOIATh OO CKJIAOy CYYACHUX KOMITO3UTIB i MOTi-
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MepiB [46]. OTKe, IpH AKTUBHOMY 3aCTOCYBaHHI
BOHW MOXYTh HaIXOIWTH B 00 €KTW JTOBKIMIS i
OpraHi3M JIOAUHHA.

Ha cborogHi BigOMO, IO Maluii po3Mip,
¢opma, 3apgaa, CTPYKTypa, BeJIMKa IUIOLIA
noBepxHi HY HamaoTh iM yHiKanbHi (i3uko-
XiMigHi BIACTUBOCTI, SIKi BMU3HAYAIOTH 3HAYHO
Olibi1y 0i0JIOriYHY peakTMBHICTb., Tak, HeBEIMKI
pO3Mipu Ta pisHOMaHiTHicTL popm HY meTanis
YMOSKJTMBITIOE TX TPOHMKHEHHSI B KJIITHHH, 3B’ S3Y-
BAHHSI 3 HYKJIEITHOBMMM KWCJIOTAMM, OLUIKAMIU,
BOYIOBYBAaHHI YV MeMOpaHM, IIPOHUKHCHHS B
opranenu. Benwka mUTOMa MOBEPXHSA 3yMOBIIOE
301IbLIEHHST AACOPOUiiHOT €MHOCTi, XiMiuHOIl
peaxkiiifHol 37aTHOCTi, KaTamiTHYHOI aKTUBHOCTI
Ta IHTEHCMBHOCTI YTBOPEHHS BiJIbHUX PAIMKANTIB i
aKTUBHUX (popM KucH0O. HY nmputamMaHHa BUCOKA
3AATHICTb IO AaKYMYJSIIl, OCKITBKHM iX APibHI po3-
MipH € MEePELIKOIO0I0 A1 PO3Mi3HABAHHS Pi3HUMU
CTPYKTYpPaMH, IO 3a0C3MEUYIOTh 3aXUCT OpraHi3-
MY, a TAaKOX X 6ioTpaHchopMallilo, 3aBIAKH YOMY
BOHM TIOBITLHO BUBOISTECS 3 OpraHiamy [47].

TakMuM 4YKMHOM, BHUKOPUCTAHHS CBUHLIO Y
HAHOPO3MIPHOMY CTaHI CTBOPIOE MLIe OiIbIIY
3aTpo3y ISl 300POR’sI MoauHH. CHil Bin3HAUNTH,
IO B JTEpaTypi NPakTHUHO BiACYTHi BiJOMOCTI
BiIHOCHO TOKCHMYHHMX BJactTupocTeid HY cBuHLIO.
Tomy neranbHe BUBUYEHHS MoBeAiHku HY Hebes-
TICUHKUX BAXKKUX METAJIB Yy XXMBOMY OpraHi3mi Ha
CHOTOMHI € OTHUM 3 TIPIOPUTSTHUX 3aBAAHB TOK-
HAHOTOKCHUKOMIOTII.

Buxkonani HaM¥u AOCTiIKCHHSA in Vitro Ta in vivo
3 BU3HaYeHHsI ocobirBocTeil TokcuuHoi jgii HY
cynbginy cBuHIIO (PbS) (cepeaHilt po3Mip yacTh-
HOK 8, 30 i 65 HM), HiTpaTy cBUHITIO (> 400 HM),
aueTaTy CBUHINO (> 3,3 MKM) MOKa3au, 110 KOJIo-
imHi po3urHK PbS He3anexXHO Big po3Mipy 4acTH-
HOK, MOPiBHSHO 3 HIiTpaTOM CBHHIIO, TIPOSIBIISIIA
GinbIIMiA TOKCMUHW ehekT 1O BiJIHOMEHHIO JIO
KyasTypu KinituH Hep-G2, A-549 ta Colo-205 [48,
49]. Kpim Toro, HY PbS meHmoro posmipy
BUKJIMKANK TpaHcdopmalio xnituH niHil BALB
3T3, 110 MOKE CBITUUTH MPO TEHOTOKCUUHICTH T
KaHIEPOTEHHICTD CITOJIYK CBUHIIIO Y HAHO(OPMI.

BcranosneHo Takox, mo HY PbS B yMoBax in
Vitro 6yJIM OiIbII AKTUBHUMM 110 BiTHOILIEHHIO JI0
OinKiB cupoBaTKW KpoBi moguau. OIliHKa KOH-
dopMauiiiHux 3MiH OiKIB CUCTEMH 3rOPTAHHSI
KPOBIi 3a ITil MiKpo- i HAHOYaCTMHOK CBHHITIO 103-
BOJISIE KOHCTATYBATH, 11O CTYIiHb 1X OyN1a pi3HOIO.
3miny TpOMOIHY XapakTepHU3yBaJIMCh SIK Haki-
OUIbLI BUpaXeHi, a AcHarypauisg ¢iOpuHOreHy
CTIOCTEPIranach Ha ACIIO HMXKYOMY PiBHI, TOMdI K
3MiHM TPOMOOILIACTUHY OVyJIM HaHCIAOIIUMH.
HaitGinbir BupasHy ASHATYPYIOUY TiI0 BUSBIISITH
HY PbS po3mipom 8 HM [50].

B ekcnepuMeHTi Ha caMUsX 1IypiB AiHil Wistar
BCTAHOBJICHO, 110 MiCag BBEACHHS TBApPHMHAM B
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O4EPEBUMHY KOJOIZHOrO po3duHy PbS (cepemniit
poamip gactTiHOK 30 i 65 HM) 1 HITpaTy CBWHIIIO
(qvacTuHk® > 400 HM), 0COBIUBOCTI GiONMOTITHOT
AKTUBHOCTI CBMHLIO 3ajieXxand Big po3Mipy
YACTHHOK T4 TCPMiHY €KCITO3ULIT.

byno nokazaHo, 110 AOCHIKYBAaHI CIOJYKHU
CBHHIIIO HE3aJIeXKHO Bil pO3Mipy YacTHHOK
BUKJIMKAIW Y LIYPiB IOPYLIEHHS CUHTE3Y IEMY,
3MIHM KJIITUHHOIO CKJaay nepu{epuyHOi KPOBI.
TematoTokCIHA AisT TIPOSIBISIIACH 301TBITEHHIM
aktuBHocTi depmenTiB (AJIT, ACT, JI®D) micis
30-Tu BBEICHB HIiTPaTy CBHUHIIIO Ta YCPE3 MiCAllb
BiITHOBHOTO nepioay micas BeeacHHS PbS 30 HwM,
L0 BKA3y€ HA TOKCHUHE YILIKOIXEHHS KIJITWUH
MeYiHKU caMe HaHOYACTUHKAMM. 3HM)KCHHH
PiBHSI XOJIECTEPUHY, TPUIIILEPUIIB, OCODJUBO
mic/1s1 BBEACHHS PbS poamipom 30 HM, xapakTepu-
3y€ iXHil GiMbIIMHA TOKCUUHUN BIUTUB HA MAPECHXi-
MAaTO3Hi opraHu (MeYiHKy, HUPKH, MiJlLTyHKOBY
Ta IIMTOIIOAIOHY 3a103u) [51].

HocaigkeHo TakoxX, 110 3a Aii CIOJyK CBUHIIIO
y ¢opmi HY BinOyBaeThcd IMMIBHUILEHHS PIiBHS
MOJIIHEHACUMYEHMX XKMUPHUX KMUCJIOT, 30KpeMa apa-
XiIOHOBOI, 8 TAKOX 3HMXCHHS PiBHS HEHACHYE-
HUX XKHPHHUX KUCJIOT. Y TOCTEKCITO3HLIAHOMY
nepiofi y TBApHH, fAKi OTPUMYBAIW HITpAT CBUH-
o Ta cynbdia ceuHUo 3 HY 6iabloro po3mipy,
BiIOyBa1aCh HOPMANi3allisl piBHS XKUPHUX KUCIOT
y TOMOTCHATI TKAHUHU TOJOBHOTO MO3KY, TOJMi SIK
micyrst BBeaenass HY PbS menmroro po3mipy 6ymo
BUSIBJIEHO JWCKOOPAWHAIIIO TIPOIECIB OOMIHY
JMiMiOiB, 3MiHA BMIiCTY XXHPHHMX KHUCJIOT, IO MOXE
OYyTH OBYMOBJICHO PO3BUTKOM TMAaTOJOTiYHOTO
rnpouecy B Hacainok aktusaiii [TOJI i nopyieHHs
CHHTE3Y XMPHHUX KICIOT [52].

BriMB CIoOJIVK CBHHIID 3 MIiKpo- i HaHO4Ya-
CTHHKAMU Ha (POPMYBaHHSA HECTEIM@IUHUX Ta
Creun(IYHUX 3aXUCHUX PCaKIid v IIypiB Xapak-
TEpPU3yBaBCA MIEBHUMM BiaAMiHHOCTAMM. Tak, HY
PbS GinbI1 aKTHBHO CTUMYITIOBAITH (harorUTapHy
AKTUBHICTb HEHTPO(MiNiB KPOBi Ta OKCUIATUBHI
MpoLEeCH B HUX (pecnipaTOpHUH BUOYX 3 YTBOPEH-
HSIM aKTHBHMX (DOPM KHCHIO), 110 BKa3ye Ha
AKTUBALII0O KJIITUH TNPUPOJHOTO iIMYHITETY.
JHUKEHHS BMICTY TTUPKYITIOIYUX IMYHHUX KOM-
IUIEKCIB Y KPOBI LI1YPiB MiCJIg BBEIECHHS IM KOJIO01I-
HOTO po3unHy PbS, 0COGIMBO ¥ NOCTEKCITIO3HILi-
HUIi TIepioa, MOPIBHSHO 3 KOHTPOJIEM i TBaApUHA-
MU, SIKUM BBOIW/IM PO3YMH HITPATy CBMHLIO,
MOXE BKAa3yBaTH Ha 1X BUCOKY aACcOPOLiifHY 31aT-
HiCTh OO0 caMuX OinKiB Ta 1X KOMIIEKCIiB.
306iNbIIEHHST BITHOCHOI MAacH IMYHHHMX OpraHiB
(TUMyC, CceJIe3iHKA) 1 TICTOJIOTIYHO BU3HAYECHA
rirepriiasig 6i101 MYALITU CENC3iHKH, MMOCUIEHHS
MIiTOTMYHOI AKTHUBHOCTI JiM(OLMUTIB, a TaKOX
Habpsik ctpomu Ta Tineprpodia giMmpaTnaanx
(poMiKyIiB OUCPEBUHHUX TiM(MATHUYHUX BY3JIiB,
rinepriasis B HUX OJaCTHMUX KJITMH, 30Kpema
MIa3MO0NACTiB, BKA3yIOTh HA aKTUBAIIil0 iMYHHOI
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BIAMOBiAi Yy BTOPMHHUX iIMYHHHUX OpraHax |53].

TakuM YUHOM, EKCTICPUMEHTAJIBHI JaHi, 110
OTPHUMAHI in Vitro Ta in vivo, J03BOSIOTh TOBOPHUTH
HaM PO AesIKi 0COOIMBI MPOSIBM TOKCUYHOI Ail CIo-
JIYK CBUHUIO B 3aJICKHOCTI BiJ, PO3Mipy YACTHMHOK.
3okpemMa, KonoigHui po3urH PbS 3 HY cnpuunnHas
OUIBIT BUPA3HYy IMTOTOKCUYHY K0 HA KITUHH,
IOLIKO/KYBAB CTPYKTYPY BHYTPIILHIX OpraHiB Ta
TI0pYLLLYBaB DIOXiMiYHi ITPOLIECH B HUX, CTHMY./IH0BAB
HecrneudidHi 3aXUCHI MEXAHI3MHM TA aKTHUBYBaB
BIZINOBI/Ib Y BTOPUHHKMX IMyHHUX OpTaHax.

BHUCHOBKM. 1. Anani3 JiTepaTypHHX IKCPEIl
TIPOIEMOHCTPYBAB T4 MIATBEPAWB TOW (DaKT, 11O
CBUHELb CIPUYMHSIE TOKCHUYHY Hil0 MPAKTHUHO
Ha BCi OpraHM i CHCTEMM OpPTaHi3My IIOAUHH.
CBHHeUb € OiJIbII TOKCUUHUM JJIS1 JIITCH, HiX JIIS
mopocaux. Hacnpapai He iCHye mOpory, HMXKYe
SKOTO CBUHEIL OYB OM BE3NCUHUM A1 AiTCH.
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JIITEPATYPA
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Pezrome. B cmamoe npedcmagaeno 0600uer e Hay4HoIX OQHHOIX OMEUECMEEHHMX U 3apyOedCHbIX YHEHDEX, @ MAKNCE COOCMBEHHDIX 2ULUEHUYECKIX U IKC-
REPUMENMAAbIBIX HCCACOOBANUI, KACAIOWUXCH NPODACMbL ONACHOCY COUIIA 1 NANOHACHUY, CBUNLQ 018 300p0sba yetoseKa. xcnepumenmaivibie 0ar-
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LEAD IS A DANGEROUS POLLUTANT. THE OLD AND NEW PROBLEM
.M. Trakhtenberg, N.M. Dmytrukha, S.P. Lugovskyi, 1.S. Chekman, V.0O. Kuprii, A.M. Doroshenko
Summary. The article presents a synthesis of the scientific evidence of Ukrainian and foreign scientists, as well as author’s own hygiene and experimental
studies on the problem of the dangers of lead and lead nanaparticles to human health. Experimental data obtained in vitro and in vivo indicate that the toxic
effects of lead nanoparticles depend on their size.
Key words: lead, pollutants, environmental risk, woxicity, nanoparticles, nanotoxicology.
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