®akTh Npo TOKCUHK BionoriyHoro

NOXOO4XKEHHA

Taki areHTH, sk GOTYNOTOKCMH i PULMH, €
TOKCUHaMU, siki BUPOONsAOTLC GakTepiamm i
pocnMHamMy  BigMoBigHO.  IHWI  npuknagn
BKNIOYalOTb  TOKCMHW  Big  HebesaneyHoro
LBITIHHS BOAOPOCTEN Ta OTpyTM 3Mii. Lli
PeYoBMHN MOXHa 3ibpatn B npupodi abo
cTBopuTM B nabopaTtopisix. Ha BigmiHy Big
GionorivyHnx areHTiB, BOHU He
PO3MHOXYIOTbCS | HE nepefaloTbCs  Bif
MoavHY 40 NoauHu. Ha BiaMiHy Bif iHLWMX
XiMIYHMX PEYOBWMH, BOHM He neTki (He
BWNApOBYIOTLCA) i, SK npaBuno, 6inbLy
TOKCWYHI 3a Baro.

BoTynoToKCUH - Le HEepBOBWMIA TOKCWH, LUIO
BUPOONsETbC  GakTepismu. BiH  Buknukae
6oTyniam, pigkicHe, ane ceplrosHe
napaniTmyHe 3axBOPIOBAHHS, SiKe  MOXe
npW3BeCTN JO CMepTi. Tpu NpUpoaHi opmm
XBOPOOU: xapyoBwit BOTyni3M, AUTSYMA Ta
paHoBuiA G6oTyniam. [ins nikyBaHHa 60Tyniamy
iCHye aHTUTOKCUH, ane 1oro HeobxigHoO
BBOAMTW MPOTArOM [JeKiNbKOX FOAWH Micns
3apaxeHHs.

PiunH - Le ToKcuH i3 kactopoBux 606iB, Ak €
YaCTMHOK BIAXOAB, O YTBOPKOKTLCS  MpU
BMPOOHMUTBI  kacTopoBoi omii.  BiH  ayxe
TOKCWYHWA — [03a PO3MIpOM i3  LUMWIBKOBY
ronoBky Moxe ByTW CMepTenbHOK, ane nuile
npu iH'ekuii. PiumH He BOMPaETbCA LKipolo i He
eekTUBHMA NpU BXMUBaAHHS abo BAMXaHHI, 3a
BUHATKOM HEMpakTW4HO BEMMKMX  KiNbKOCTEN.
MosigomnsieTbes, WO piunH OyB 3HanaeHuin y
nevepax Anb-Kaign B Adranictadi y 1980-x
pokax. MpoTUOTPYTH HE iCHYE.

Y YHOMY HEBES3IEKA?

HeranHunmn BnnmuB Ha 340pOB’sl NIOANHU

BHCOKOTOKCHYHI XiMiYHI PEYOBUHH MOXKYTh IPU3BECTH [0 TPaBM abo CMepTi HpH BAWXaHHI
a0o moTpamsiHHI Ha mikipy. llIkona, sKy MOXXyTh 3aBIAaTH XiMiUHI pEYOBHHH, 3aJISKUTh Bif 1)
CTyIeHs iX TOKCHYHOCTI, 2) KOHIIEHTpAIii XIMIYHOi PEYOBHMHH, 3) NULIXYy BIUIMBY Ta 4)
TpUBAJOCTI BIUIMBY. CHMOTOMH BIUIMBY OUIBIIOCTI TOKCHYHHMX XIMIYHUX DPEYOBUH
BUSIBIIAIOTHCS 32 KiJIbKa XBHJIMH a00 TOIUH. Pi3HI XiMiUHI pe4OBHHU MO-Pi3HOMY BIUIMBAIOTH
Ha opraHi3M. Y Tabmuni 1 moka3aHo BIUIMB AESKUX BHIIB XIMIYHOI 30poi Ha 310poB’s. Jlesxki 3
HaWOLIBII TOKCHYHUX IPOMHUCIOBUX XIMIKaTiB MOXKYTh BHKIMKATH CXOXKI BHIHM BIUIUBY Ha
30pOB’Sl Yy BUCOKMX KOHLEHTpamisfxX. TaOmums 2 mokazye cMepTeibHI KOHLEHTpamii At
JEesIKMX BUIB XIMIYHOT 30pOi Ta MPOMHUCIOBUX XIMiKaTiB.

YpaxeHa Teputopis

B yMoBax BiZKpHTOro MOBITPsI ypaskeHa IUIOMIA 3aJIe’KaTHMe BiJl TaKHUX (DaKTOPIB, SIK
THII Ta KUJIBKICTh XIMIYHOTO areHTa, 3aCO0M PO3CIIOBaHHs, MICIIEBUH pelbed Ta MiCIEBI
MOroaHi yMOBH. /[ BHCOKOTOKCHYHHMX XIMIYHMX PEYOBHH CMEpTEIbHI ab0 HeraiHo
HeOe3MeyHl s JKUTTS pe3yibTaTH MOXKHA CIIOCTEpiraTH MOOJM3Yy MICIsl BUBLIBHEHHS
areHTa, ¢ KOHIICHTpallid HaWBHINA, TOAl AK THKKI ab0 TMOMIpHI CHMITOMH MO>KHA
CIIOCTEpIiraTd Ha  TEeBHIA  BiacTani Bim  wmicisgd moxii. TokcwmyHa — Xmapa
MIONINPIOBAaTUMETHCSI IPHOJM3HO 31 MBHAKICTIO Ta HAOpsIMOM  BITpY, aje
KOHIICHTpAIIisl XIMIiYHOI PEUYOBHMHH OyJae 3HAYHO 3MEHIICHA Ha BiJACTaHi BiJ JKepena.
I[Ippy BUBIIBHEHHI B  3aKpUTOMY HPOCTOpi JIETIOYa  XiMiyHa  pPEYOBHHA
pO3CIIOBaTUMETHCS, 3alOBHIOIOYM IIpocTip. UMM MEHmHH mOpocTip, TUM Oijbpmia
KOHIICHTpAILIisl XIMiKaTy.

BnnuB 4yepes 3apaxeHy DXy

XiMiuHI PEYOBUHH MOXKYTh 3POOUTH HMPOAYKTH XapuyBaHHS YK€ TOKCHYHUMH, IHOJI HE
3MIHIOIOYH 30BHINIHBOTO BHIVISIAY a00 cMaky Dki. BepmikoBe macio, pOCIuHHI ouIii,
JKUpHE M’sICO Ta puOa MOTIMHAIOTH HEPBOBO-TIAPATITUYHI PEYOBUHNA HACTUIBKH JIETKO, IO
iX BUJAJICHHS NPAaKTUYHO HEMOXXJIHMBE. XapuoBl NPOIYKTH B IULIMIKaX, OaHKax abo
yHaKoBKaxX He MIJJNAIOTHCS BIUIMBY IapiB areHTa i MOXXYTb OyTH BpSTOBaHI MiCIs
3He3apaxkeHHs. [IpOJyKTH XapuyBaHHS BPa3JIMBi 10 HABMUCHOTO 3apa)KeHHs TOKCHHAMH,
TaKUMH SIK OOTYJIOTOKCHH.

Ta6nuusa 1. Bnnve Ta NOBOAXEHHS 3 AeAKOK XiMi4HOK 36pO€EtD, PO3pO6NEHOI ANSi BUKOPUCTAHHSA Y BINCbKOBUX LIiNsAX.

HepBoBO-napanitTuyHi

LLIKipHO-HapUBHi pe4OBUHU

Pe4yoBWHM OTPYEHHA KPOBI

PeyoBuHM 3apywwnuBoi Ail

RESOENHH (TpaBMyI0Tb LKipY, OYi Ta (BUKNMKAOTL 3MiHU KPOB Ta
AVXanbHi Wnsaxu) npo6nemu 3 cepuem)
Mpuknagu 3apwvH Bi-Exc ra3 Tipunus JTbtoisut LlianicTui BogeHb XnopujaH Xnop docreH
3anax bes 3anaxy Yachuk abo [epaHb [ManeHuit Muraans Bip6intoBay |  CkolueHe CiHO
ripyuus
CrinkicTb* HecrTinkun Crivikui Crivikun Hecrinkun HecrTinkni;
(Big xB. 8O (>12rop.) napy MOXYTb BUCITU B HU3bKIX
rog.) micLsx
LWBuakicTb Al LUBnakui ans napis; piaki CnoBinbHeHun LLIBuakun LLBnakmn LLBMAKNA y BUCOKMX
edekTin MoXyTb ByTH KOHLIEHTpaLlisiX; 3aTPUMYEThCS!
CrOBINbHEH NPV MEHLLMX KOHLIEHTpaLjisiX
O3Haku Ta ['0N0BHWIA Binb, HEXUTb, [MoYepBOHIHHS, MEYIHHS! LIKIpY, BuHeswit konip Likipu/ry6, npuckopeHe | [MoapasHeHHs o4ent Ta
CUMNTOMM CNMHOBWINEHHS, 3BYKEHHS nyxupi, Girtb y roprti, Cyxuit KaLess; AVXaHHA, 3anamMopo4eHHs, HyaoTa, AUXanbHUX LWNSXiB,

3iHUb, YTPYAHEHE AUXaHHS,
CTUCHEHHS! B TPYASX, CYAOMM,
Ccrlasmu, HyaoTa Ta 6noBaHHs

HabpsiK NereHiB, ypaxeHHs o4en,
Hypota, bnioBoTa, Aiapes. Cumntomu
MOXYTb NPOSIBAATICH i3 3aTPUMKOIO

Bif 2 00 24 roavH.

GrioBOTa, CyAOMM, PO3LLUMPEHHS 3iHWLLb,
HaZMIpHE CTIMHOBMINEHHS, LWITYHKOBO-
KULLKOBA KPOBOTEYa, HABPSK NereHis,
3yMNHKa AUXaHHS

3anamMopOYEHHSl, CTUCHEHHS B
TPYASX, HABPSK NereHis,
BonicHWi kawwenb, HyAoTa,
rONoBHMiA 6inb

BuBeCT i3 30HN ypakeHHs,
CUMMTOMATUYHE NiKyBaHHS,

Mepwa gonomora

(2-NMAM xnopug), piasenam
[ANS KOHTPOMHO CyA0M

aTponiH i Npanigokeum xnopug,

3HesapaxyBaTi BEMMUKO
KiNbKICTIO BOMM, 3HATM 0T,
3a6e3ne4nTi NPOXiaHICTb
AMXanbHUX LWASXiB, NPOBECTM
CYMNTOMATUYHE NiKyBaHHS

BuBeCTY i3 30HM ypaxeHHsi, 3abe3neynty
BEHTUNALIO NereHb, NPOBECTU
CUMNTOMATUYHE NiKyBaHHS, BBECTU
aHTWOT MPU OTPYEHHI LiiaHizamu

BWBECTM i3 30HM YpakeHHs,
3HATW 3apaeHni ofsr,
3abe3neynTn BEHTUNALI
nereHb, BiANOYMHOK

3He3apaxyBaHHs

BWBECT i3 30HN ypaXKeHHsl, 3HATU 04T, NPOMIUTY BOAOK 3 MUMOM, NPOBITPUTY

« #Ik OBrO XiMi4Ha PeYOBMHA 3aNMLLAETLCSA HA TOKCUYHOMY PiBHi



Bnnue yepes 3abpyaHeHy Boay

TokcuyHi XIMIKaTH MOXKYTh OyTH BHKOPHCTAHI I 3a0pyIHEHHS CHCTEMH PO3IOILILY
nuTHOI Boau. JI>kepeila MOBEPXHEBHUX BOJ B 30HI BUKHAY XIMIYHUX PEYOBHH MOXYTh OyTH
3a0pyHeHi, ane puda, 10 BMUpaE, a0 BOAHI MEIIKAHII MOXYTh ITOMEPEHKATH PO TAKUN
BUKHJ O TOTO, SIK BiH OyJe BUKOPHUCTAHHUH JIFOAUHOIO. [THOOKI pe3epByapH IiI3€MHHX
BOJI Ta 3aXHUIIECHI pe3epByapH s 30epiraHHs BOAW BBAXKAIOTHCS OE€3MEYHUMH JHKEpeIaMu
NATHOI BOAM IIiCIISI BHUKHUAY IIapiB XIMIYHUX pearcHTiB. ICHYIOTb METOAW OYHIICHHS
BEJIMKHUX 00CAT1B MOTEHUIHHO 3a0pyAHEHOI BOAU ISl aBapiiiHOTO TTUTTS.

WO NOBUHHI POBUTW NIOAU, LLOB 3AXUCTUTU CEBE?

MpakTn4Hi KPpokn

SIKIIO BUKUJ BIIOYBA€ETHCSI BCEPEANHI Oy AIBII 200 3aKPUTOTO MPUMIIIICHHS, JIFOJW ITOBUHHI :

I. PoOuTH BCe MOKIIMBE, MO0 MIBUIKO 3HAWTH YHCTE MOBITPS: BUHUTH 13 Oy IiBIIi, SIKIIIO IIe
3pOOIISITh, HE IPOXOASYN Yepe3 3a0pyaAHEHY 30HY, 400 po30UTH BIKHO, OO OTPUMATH
JIOCTYH JO YHUCTOTr'O MOBITPSI.
3HATH BEPXHIA OJST Ta MOKJIACTH HOTO Yy TepMETUYHHUHN MOJTIeTUIICHOBUM MaKeT.
Bumutn Boor0 3 MuiioM (0axaHo pigkuM). [IpoMuTH mIKipy BEIHKOO KUTBKICTIO BOAM;
MPOMUTH 09l BOJIOKO, SKIIIO BOHH IMOAPA3HEHI.

4, OpArTy YACTUI OLT.

5. 3BepHYTHCS 32 MEIUIHOIO JIOTIOMOTOFO, SIKIIO OYyJIH YpaskeHi, HABITh SIKIIIO HEMA€E
HEraHUX CHUMIITOMIB.

SIKIIO BOHM 3HAXOIATHCS MTOOIM3Y MICI BUKUTY XiMiKaTiB Ha BIIKPUTOMY
MOBITPI, JIFOIA TOBUHHI:

|. YHHEKaTH Oyab-IKOTro SBHOTO NUlel(y a00 XMapH mapu.

. BimiiiTi Bix 30HM ypaykKeHHS B OyAiBIIIO, OO CXOBATHUCS HA MICIIi.
[IpuBectu BcepeauHy ciM 10 Ta JOMAIIHIX TBApHH.

. 3aYMHHTH ABepi, 3aKPUTH BiKHA, BEHTWLILIHHI OTBOPH Ta 3aCIIIHKKA KaMiHa.

a b~ w N

. BUMKHYTH BEeHTUISATOPH, KOHIUIIOHEPH Ta CUCTEMH MOBITPSHOTO
OITaJICHHSI. Tabnuus 2. Pi3Ha TOKCUYHICTb XiMiYHNX Pe4YOBUH.

6. 3HAXOOUTUCHL B KIMHATI 3 SKOMOra MEHIIOK KIJBKICTIO BIKOH. YuM TOKCMYHilLa XiMiYHa pevoBMHA, TUM MeHwWa ii
KinbKicTb MOTpibHa ANs 3anofisHHA wkoau. Y Tabnuui
NOPIBHIOTLCA CMePTENbHI KOHLEHTpaUii B YacThHax Ha
MINbIAOH (4./MNH) ANs rocTporo (0AHOYAcHOro) BRMBY
OesKMX BWAIB XiMiYHOI 306poi Ta OeskuX NOLUMPEHMX

NPOMUCIIOBMX XiMiKaTiB.

3arepMeTH3yBaTH MNPHUMIMICHHS, 00 CTBOPUTH TUMYACOBHU Oap’ep
MIXX JIFOABMH Ta 3a0pyTHEHUM MOBITPSIM 30BHI.

7. 3akneiTu Bci BikHa, ABEpl Ta BEHTWIALINHHI OTBOPH IJIACTHKOBOIO
IUTIBKOIO Ta KJIICHKOK CTPIYKOFO.

8. IMmpoBi3yBaTH 3 THM, IO € IIiJl PYKOIO, 00 3aKPUTH INIJINHH i CTBOPUTH
Oap’ep Big Oyab-IKOTO 3a0pyIHEHHS.

XimiuHa pevoBuHa Mpubn. cmepTenbHa

. . . . *
9. JIUBUTHUCS TeJEBI30p, CIyXaTh pamio abo dacTime mnepeBipsTH Ko'l"ue“Tpa“'ﬂ
. . . - 4./MITH
IHTepHeT 11010 ODILifHUX HOBUH Ta IHCTPYKILi#l y Mipy 1X MOSIBH. : — = ( )
[Mesiki BUAK XiMiuHoi 36poi
PiweHHA wono esakyaduii 3apwH (Bi-Exc rag) 36
EBakyariss mpu NpPOXOJDKEHHI TOKCHYHOI XMapu MOXKE IIPU3BECTH [0
OLTBIIIOTO OTPOMIHEHHS, HIXK NepeOyBaHHA BcepenuHi Oyaismi. Halikpanimit LlianicTuit BogeHb* 120 .
s . . o “o . (%]
Kypc Oiii HajaayTh CHELIaJiCTH 3 HaJ3BUYANHHMX CHUTYyaIiil, SKi MOXYThb - — =3
< = g [Mesiki npomMucnoBi ximikaTu z
BI/IKOpI/ICT(?‘linaTI/I POSPAXYHKH Ha OCHOBi MOZENEH /UL pOSPaxyHKy HULIXiB S
Ta MOTEHIIIHHOTrO BIUTUBY TOKCHYHOI XMapH Ha 3/10pOB’s1. Xnop** 293 S
o=
==
: XnopoBoaeHb 3,000 'S5
NMikyBaHHA ' E)
Heraiina MeawdHa J0mMOMOra MOTpiOHA THM, XTO Ma€ O3HAaKH Ta MoHookcuz Byreo 4,000 a
CHMIITOMH BIUTMBY TOKCHYHUX XiMIYHHX pedoBuH. (JuB. Tadmuiro 1) =
Awmiak 16,000
AnTupoTy . . Xrnopodopm 20,000
IcHyroTh HaiiHi aHTHIOTH (IPOTHOTPYTH) BiA BIUIMBY HEPBOBO-
NApaiTUYHUX DPEYOBUH, SIKI MOXKYThb OyTH JOCTYIHI y MEIMYHHUX Bininxnopua 100,000

npauiBHUKIB. Jlesiki aHTUAOTH, TaKi sIK aTPOMIiH, HMPaIiTOKCIM XJtopuz (2-

ITAM xmopuza) i miazermam, MICTATBCS B alTeUKax ocCiO, sSIKi HAJarOTh
eIy JOMOMOry, aje OiIbIly KUIbKICTh IUX aHTHUIAOTIB MOXKHA 3HAWTH B
JIKApHSX Ta JIKyBAIRHHX 3akianax. s miaHimy iCHye cremiaabHHR
Ha0lp aHTHUIOTIB, ajié HOTO0, MOXKJIMBO, JIOBEIETHCS BBOOUTH B JIIKapHi.
[Ipu cunpbHOMY YypakeHi mapaMu (QOCTeHy Ta XJIOpY HeoOXimHi
CHMIITOMATHYHE Ta CTAI[lOHAPHE JIIKYBaHHS.

*Ha ocHoBi 3HaueHb LC50 y naBopaTopHyix LuypiB eKCo3MLif-KOHLEHTPALIA MPOTSroM
60 xsunvH, npu sk 50% wypis 3arude. Llypu BuKOpUCTOBYyIOTHCA ANA
TOKCUKOMOT4YHMX TECTIB YaCTKOBO YEpe3 CXOXICTb 3 NMIOAbMM, ane BOHY, LBKALIE 3a
BCe, BinbLL CpUAHSTNMBI, OCKiNbKI MatoTh BiNbL BUCOKWIA MeTaboniam.
**BikopuCcTOBYEThCS Sk K XiMiuHa 36pOs, Tak i ik npomucnosi xiMikaTu. Axepeno: Kowicis
3 snepHoi pernamenTaLii (NRC), Arenuis 3 oxoponu foskinns CLUA (EPA) Ta AreHTcTBO 3
peecTpaLii ToKCUYHYX pe4oBUH Ta xBopob (ATSDR)



