50. Tokcukonorusa Ha necTULUaU:
XfiopopraHnyHu, ocdopopraHmyHu, Kapbamartu
— TOKCUKOKMHETUKA, TOKCUKoanHaMmuka. BnusiHue
BbpXy OMoTpaHchopMaLuMOHHMUTE NpoLecu Ha

JieKapcTBaTa

Oou. o-p M. MuyeBa gm

NECTUUMNOM (pest — BpeaHocT, cido - youBam)

CbeanHeHus 3a yHULWOXaBaHe Unu
npeKkbCBaHe Ha pa3BUTUETO Ha BpeauTenu
BbpPXY pacTeHUsiTa, BpeAHU XXUBU OPraHN3Mm1
— HaCeKOMMU, KbpJiexu, rpusavun, 6akrepum,
BUpYCH, criopu v ap.

OcHOBHM CBOUCTBA:
- NpUTeXXaBaT BUCOKa OMONOrnyHa akTMBHOCT
- ybuBart Bpegutenurte




M3NCKBAHUA KbM NECTULUUWAUTE:

Bucoka TOKCUYHOCT 3a BpegutTenuTte

[a He ca TOKCU4YHU (8 B3MOXHO Hal-criabo
MOKCUYHU) 32 YOBEKa U XXMBOTHUTE

[a He ce HaTpynBaT B npupoaarta u
HanbJIHO Aa ce pa3ssnaraTt B Te4eHue Ha
eAVH BeretTauMoHeH nepuoa

[a ca cbBMecTUMM C Apyru

[a He ce HaTpynBaT B opraHn3ama Ha
yoBeKa

[a ce pa3snaraT Oo 2 roguHu

UCTOPUAL...

Han-ctapute nectuuuam ca opraHM4yHu BewecTBa OT
npupoAeH Npoun3xo — TIOTIOH, pacTUTENTHM Macna,
neTPosSIHU AepuBaTn

18-19 Bek — HeopraHn4Hu cbeauHeHus Ha As, Hg, Cu,
Zn

MopepHa epa — Hayano ¢ otkpuBaHeTo Ha OOT
(amxnop-andeHnn-TpuxnopeTtaH)

Cera — < 1400 akTMBHM cyb6cTaHumm — 60 000
npoaykKTa, U3non3BaHU B CEJyICKO, FOPCKO CTOMAHCTBO,
3a 6opb6a c npeHocuTenute Ha nHdekunu, 3a
AOMallHa Ae3MHCeKUMUa U ap.




20th Century...

o

Rachel Carson — anapmupa o6LwecTBoTo
3a onacHocTTa OT necTuuuguTe B
OKONnHaTa cpepa.

Knacudmkauma Ha nectuumgurte

Mon pegHa3Ha4vYeHune

- UHcekmuuyudu — 3a 6opba c BpegHuUTe Hacekomu (POC, OOT, y-
n3omep Ha OAOT (JinHaaH), kap6amaTtm)

- akapuyudu — 3a 6opba ¢ Kbprexu, nasskoobpasHu

- hymuzaHmu (ra3oBe unm NecHo usnapsiBawy ce TeYHOCTU, KOUTO
ZocTuraT 4o TPYAHO AOCTBLMNHU NPOCTPAHCTBA U Ce U3MOoN3BaT KaTo
MHCEKTULMAU, poAeHTULMAN, HemaToumam) (LmaHoBogopoagHA
KucenuHa, akpunoHutpun, AIPO,, TeTpaxnopomeTaH,
TeTpaxnopoeTaH, TPUXpPopoeTaH, AUXJIOpoeTaH, eTuneHaMbpomua,
cepoBoAopon)




Knacudmkaumsa Ha nectuumpgurte

- hyHa2uyudu — 3a 60p6a c rboHUTE 3ab6onsiBaHUs NO pacTeHus
M cemeHa (auTMokapbamaTu, opraHn4Hu Hg npenapartu, CuSO,

uAap.)

- xepbuyudu — 3a 6opba c nneBenuTe (QUHUTPO-O-Kpe3on; 2,4-
AuHuTpodpeHon)

- degponnuaHmu u ducekaHmu — 3a 06e3nncTsiBaHe U
YHULLOXaBaHe Ha XpacTu 1 AbpBeTa

- podeHmuyudu — 3a 60pb6a ¢ MULLKKU, NITLXOBE U APYrU BpeaHu
rpusaum (uMHkoB chocua, KyMapuHOBM aHTUKOArynaHTu
(BapdapuH), umHkoB coccuT)

- penesieHMu — 3a oT6NLCKBaHe Ha HACEeKOMM
(aveTnnTonyammnn, nepmeTpuH, 6UPEeHTPUH, AeNnTaMeTPUH)

Knacudmkaumsa Ha nectmumpgute

Mo xumunyeH CTpoex

- gpochopopzaHuUYHU cbeduHeHus1 (POC)

- xJiopop2aHu4Hu (XOC)

- Kapbamamu

- dumuokapbamamu

- peHOJTHU U HUMPOEHOJTHU CbeOUHeHUs (2,4-AUHUTPOheHOr,
AWHUTPO-0-Kpe301)

- npou3800HU Ha dunupudunume (Paraquat)

- Op2aHU4YHU U Heop2aHUYHU cbeOUHeHUs1 Ha Memasnume (As,0,,
BaCO;, PbHAsO,, CuSO,, HgCl,, P, NaF, TI,SO,, unHkoB choccmp,
opraHuyHu Hg cbeauHeHus (MeTun-, eTun-, MeToKcueTun- u
c¢heHUn - XnBak)

- CUHMemu4HU op2aHU4YHU CbeOUHEeHUs1 (KyMapuHOBM
aHTuKoarynaHTtu (BapdapuH))

- om pacmumeJieH npou3xo0 (CTPUXHUH, HUKOTUH) U Ap.




Knacudmkaumsa Ha nectuumgurte
Cnopepn Tokcu4yHocTtTa*

- U3KJII04UMEeJIHO onacHu (He ce donyckam)
LD, Ao 50 mg/kg p.o. Ha NAbX
- MHO20 ornacHu (doryckam ce o U3Kiro4yeHue)
LD;, ot 50-100 mg/kg p.o. Ha NABLX
- YyMepeHo onacHu (donyckam ce)
LD;, ot 100-1000 mg/kg p.o. Ha NAbX
- cniabo onacHu (Gornyckam ce 3a WUPOKO MpUsioXxeHue)
LD;, Haa 1000 mg/kg p.o. Ha NAbX

... 0e3cnopHo e 3Ha4YeHUeTO UM, HO BCe NoBeye
HapacTBa MHdopmMmauusTa 3a TeXHUTE

oTpuuaTeriHu epekTun

* OCTp¥ MHTOKCUKaLUMN:
- ®OC ~ 74%
- XOC ~13%
- As-cbabpxawm ~ 6%
- Hg-opraHnyHm creguHeHusa ~ 2,4%
- 1 ap.

Han-pasnpoctpaHeH — oparieH NbT Ha
npoHukBaHe ~ 60% > gepmaneH >
WHXanaTtopeH > KOMOUHUpaH




e XpPOHUYHU UHTOKCUKaALUU
- CBbpP3aHu ¢ npochecnoHasriHa ekcno3nums

- NOCTbNBaHe NpPeAMMHO NO AepManeH u
MHXanaTopeH NbT, KAKTO U KOMOUHUPAHO

NMoTeHUMarnHU TOKCUYHU echpeKTU
(oTmaneyeHu) — anepruyHo n
¢hoToceHCcMOUNM3NpaLLo aencreme,
eMOpPUOTOKCUYHOCT, TePaTOreHHO,
KapuMHOreHHo, MyTareHHoO ae1ucTBue,
roHagOTOKCUYHOCT

Hsikom oT TAAX npuTexxaBaT CUINTHO Apa3HeLlo
AeUcTBUe — KoXa (B pa3nunyHa cteneH),
rOpPHU AMXaTesTHN NbTULLA N 04U

BUOTPAHC®OPMALIUA HA MECTULINOU

XUOAPODUINHU CUINHO JIUMO®UITHU
METABOJIUTHO YCTOMYNBU

AKYMYJIUPAHE B MACTHU OENA

JIMNO®PUITHA :
\
DPA3A |
OKWUCNEHVE, PEQYKLNSA, XUOPOJIM3A
NONsIPHU (BMOAKTUBALIUS U IETOKCUKALIUS)

DA3AII
KOHIOIAUUA (BUOUHAKTUBALINA)

’M3B'bHKJ1ET'bl-IHAMOEVIJ1I/I3AL|VIFI & N

KPbBOOBPBLLUEHVE 4 \

\ EKCKPELIUSA C XXNBbYKATA EKCKPELINA C YPUHATA
no ®. KanosiHoBa, 1989 50.12.




MOHGKYﬂﬂpHVI OCHOBU Ha TOKCUYHOTO
gencreue — OCHOBHMU MeXaHU3IMMU:

1. CBbp3BaHe ¢ —SH rpynu (eH3uMn, TbKaHHU U
CepyMHM NpoTenHu, nentnam (rpytatmoH), Ko-
eH3nmu (Ko-eH3nm A, nunoeBa KUCENnHa),
aMMUHOKUCenuHU, nonunentuam (bu-cyncpuaHm
MOCTOBeE)).

MHakTuBmnpaHeTo Ha —SH rpynu ctaBa 4pes:
- o6pamumo u Heo6pamumo 6/10KupaHe;

- o6pa3yeaHe Ha MepKkanmuou - MeXaHM3bM Ha
TOKCUMYHO AeNCTBUE Ha HEOPraHUYHU U
OpraHn4YHun cbeguHeHnsa Ha Hg n As

Hanpumep: XOC, ®OC, Paraquat n gp. nectuuuam,
npeTbpnABam 6MoaKTUBUPAHE

2. lpoMmeHn B eH3uMHaTa aKTUBHOCT (MHXMGUupaHe unu
MHaKTUBaLus)

UHxubupaHe Ha ayemusixosiuHecmepasama

- ®OC n kapbamaTu — KOHKYpupaT C aueTUrxonuHa 3a
ecTepasHuA y4acTbK (aKTUBEH LIEHTBDP)

3. BuoaktnBauus

Boau oo obpasyBaHe Ha MeXAWUHHU, aKTUBHU MeTabonuTtu m
KaKToO U cBOOOAHM paauKanu, OTKMIO4YBaLLM NpoLec Ha NPEKUCHO
OKMCIEeHue Ha nMnuauTe (yBpexaaHe Ha KneTbyHaTta MemOpaHa).

Hanpumep:

- Paraquat npeTbpnsaBa 6mMoakTBauus, Npm KOeTo ce obpasyBaT
aKTMBHM MeTabonuntu - cB060AHU paguKanum U peakTUBHU
KucnopoaHu chopmu), OTKIHOYBALLM TOKCUYHM NpoLecu B
KIeTKaTa, BKI. U pegyLuupaHe Ha OKUCTIUTENTHUTE Bb3MOXHOCTHU
Ha Lutoxpom P450, ype3 okucneHme Ha NADPH.

- Parathion — Paraoxon (4pe3 okucnutenHo aecyndypupaHe)




4. BUONOrM4HoO ankunupaHe

BuonornyHo ankunupaHe Ha AIHK — myTareHHo 1
KapLuMHOreHHO AeucTBuUe.

Mectumamn v TexHn metabonutn (N-HUTpPO3aMUHM,
enokcuauv v ap.)

5. MNoBnuaBaHe Ha okucnutenHoto docdopunupaHe
M NPOMSIHA B aKTUBHOCTTa Ha MUTOXOHAPUUTE

Hanpumep: Xepouunam — nponsBogHN Ha AUHUTPO-
o-kpe3ona, OOT, Hakon ®OC u ap.

OpraHHa TOKCUYHOCT Ha necTuuuaguTe

HedpoTOoKkCHMYHOCT — opraHnyHu cbeauHeHust Ha Hg, Paraquat, 0T n
Aap.

XenatotokcuuHocT — XOC, gauHutpo-o-kpeson, AAT, ®OC, Paraquat,
OUTuokap6amatu

BenogpobHa nHTokcukauusa — Paraquat, gutuokap6amartu, OOT

YBpexnaHe Ha KpbBOTBOpPHaTa cuctema — XOC, outMokap6amartm,
Kap6amaTu 1 KyMapMHOBU NPOU3BOOHU

YBpe)K.ane Ha eHAOKPUHHaTa cucrema — AMTMOKGPGGMGTM

YBpexpaHe Ha 3puTeNnHUsA HepB — OPraHUYHU CbeanHeHus Ha Hg,
Parathion

YBpexpgaHe Ha LUHC — XOC, ®OC, opraHu4Hu cbeguHeHus Ha Hg

YBpexaaHe Ha penpoAayKuusaTa — opraHu4YH1M cbeauHeHus Ha Hg,
Kap6amaTu




1. XnopopraHnM4Hn cbeaANHEeHUNA

XOC

UcTopuyecka ponsa 3a nMKBUAMpPaHe Ha manapusTa v ap.
napasuTHu 3abonaBaHus

OrpaHnyaBaHe Ha M3NONI3BaHEeTO NOpaan eKONOrMYHU
cbobpaxeHus

Bpeme Ha nonypasnag ~ 10 roa. [iIBMXXeHue oT no4ysa
BbB Boga — TPyAHO, nopaau crnaba BoaopasTBOPUMOCT.
3HauMTenHo ce OTAENAT OT No4YyBaTa BbB Bb3ayxa. Ypes
AbXAa 3aMbpcABaT CbOTBETHUTE MecCTa.

Mpeancrtasutenu: DDT, Dieldrin, aldrin, mirex, chlordane

OOT-xapakrepucTuka

1. EAVMH OT HaN-aKTUBHUTE CUHTETUYHN UHCEKTULUMAOMN.
Mornbla ce eXxxeAHEBHO B Mariku jO3M Ype3 XpaHa,
BOAa U Bb3AyX, KYyMyfiupa B MacTHaTa TbKaH.

2. BaBHO ce pasrpaxaa n dernoHupa B MacTHUTe
TbkaHu. EnumuHupa ce mHoro 6aBHo. U3nbuBa ce ¢
MIISIKOTO M MOXe Aia yBpeau KbpMma4yeTto. Yecto
npeau3BUKBa anepruiHn peakumm u uMma AaHHuU 3a
KapLMHOreHHO AeucTeume.

3. buoTtpaHccopmupa ce ypes aexasrioreHMpaHe u
oKucrieHue ot yumoxpom P450. AT (B oTHOCUTENHO
HUCKK fo3un) uHdyyupa OCP




OOT-xapakrepucTuka

4. KnuHnyHa KapTunHa

- ocmpa uHmokcukayus (ot 724. A0 HAKOJKO
ceamMunum): napecrte3uun, rnasodonue,
Ae3opueHTaums, cnabocT, CBPbXBb30OYAMMOCT,
TpemMop, KOHBYNCUU

= XPOHUYHa UHMOKCUKayusi: 3acsira ce HepBHaTa,
XpaHoCcMuinartesnHarta, Cbpae4Ho-CbaoBaTa,
KPpBbBOTBOpPHaTa U oTaesniutesiIHata cucrema

5. lleyeHue: cMMNTOMAaTUYHO — AHTUKOHBYJICAHTMW,
Aunasenam n geTokCukupawm npoueaypu.

2. PochopopraHn4yHn cLeanHeHUus

YecTo nanonssaHu rmaBHO 3a Ae3MHCEeKUUs cpeLwy
MyXU, KOMapu 1 napa3mtu no goMmallHUTe XUBOTHU

MHoOXecTBO NPOAYKTU U pa3HOOOPa3HN TOKCUYHU
edekTn

NMonapart B opraHn3mMa no guxartesieH, KoXXeH "
XpaHoCcMuUInaTtersrieH NbT

BonHu oTpoBHU BelecTBa




POC - xapaKkTepucTuKa

. BxogHa BpaTa — AguxaTternieéH, KOXXeH, XpaHoCMunartesneH NbT

. TOKCUYEH MEXAHU3BM —
POC — nHxMbuTopn Ha xonuHctepasara (XE).

AuemunxonuHecmepa3ama (XE) — OCHOBEH €H3MUM, KaTanusupaty
Xupgponusara Ha HeBpomMeauaTopa aueTunxonuH (Ach) npu — xopara un gp.
rPbOHAYHU XKUBOTHU U UHCEKMU.

M3BecTHU ca npu YoBeKa:
- AueTunxonuHectepasa (AChE), 1. Hap. “ucTnHcka”. Ta ce Hamupa
npeAUMHO B HEBPOHaNHUTE CUHANCU U B epUTPOLUTUTE.
- MnasmeHa xonunHecTtepasa (6yTupunxonuHecrtepasa - BChE unu BuChE),
T.Hap. “nceBgoxonuHectepasa”’. Ta ce Hamupa npeaAMMHO B Nyia3marta u ce
npoayuupa B YepHus apoo6.

®OC 3acarat XE, cnupa ce xugponusara Ha aLeTUINXoNuH, KoeTo Boau Ao
HeroBoTo HaTpynBaHe. Ha6nopaBa ce eHOOreHHa MHTOKCUKAaLUSA C
aueTunxonuH. Mpu HamansBaHe akKTUBHOCTTA Ha eH3uma ¢ 50% ot
M3XOQHOTO HMBO ce HabngaBaT CUMNTOMU Ha OTpaBsiHe.

3. ToKCMKOKNHeTUKa
BuoTtpaHchopmauusa — vyact ot POC ce 6uoakmueupam ype3
okucnurenHo gecyndypupaHe (3amaHa Ha S ¢ O npu P = S) ot OC®

C'ﬁs—o@ { 3
Cs—O —0 HO»

Parathion
3 A M Belemmekine
H3C>
]
;FFOVCHS
O
T\g
K—"H OKCUCITUTENHO
. OECYN®YPUPAHE
Paraoxon 0" 0

50.22.
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POC - xapaKkTepucTuka

4. KnMHM4YHa KapTUHa — TeXXecTTa 3aBUCU OT CTeneHTa Ha MHxmbupaHe Ha XE,
KOeTOo ce onpepernsi OT: TOKCUYHOCTTA U KOJIMYECTBOTO Ha NecTuuuaa, NbTA U
NPoOAbLIMKAUTENHOCTTA Ha eKCNo3uuus

3 OCHOBHU CUHOPOMU Ha UHMOKCUKayus

MyckapuHoe eghekm — canuBauus, NakpMmauusi, CMyLLeHUs B 3peHUeTo —
3aMbrieHO BUXAaHe U MMO3a, UHKOHTUHEHLMSA Ha ypUHa 1 chekanuu,
6poHxocna3bMm, 6enoapobeH OTTOK, PUTbMHU HapyLIeHUsl, KAMEHHO
MbxaeHe n AV 650k, rageHe, noBpbLuiaHe, abaoOMUHANHU KpaMnu, Auapus.

HukomuHonodobeH eghekm — TpeMop, NapecTe3nn, MycKynHa cnabocr;
chmbpunapHn NoTpenBaHMsA Ha NULEBUTE MYCKYNW, MOCTENEHHO
npeMMHaBaly KbM TAMNOTO U KpalHULUTE, YCKOPsiIBaHe Ha cbpAeyHaTa
YyecToTa, NOBMLIaBaHe Ha KPbBHOTO HansiraHe, NocreABaHO OT HaMarnsiBaHe.

LlenmpaneH e¢hekm — pa3nnyHa cTeneH Ha TPEeBOXHOCT, 6€3NOKOMUCTBO,
06BbPKaHOCT, KNOHUYHO-TOHUYHU IMbPYOBE, pecnMpaTopHa Aenpecus u
uMaHo3a, Koma.

Mpwu nHTOKCUKaLMUTe ce HabnNoAaBa xXMNeprivMkemMusi, ieBKOLMTO3a U
NnpoMsiHa B YepHoapobOHaTa 6uoxnumus.

POC - xapaKkTepucTuka

5. JleyeHue:
- OTCTpaHsiBaHe Ha oTpoBaTa
- He3aGaBHO NpunaraHe Ha aHTUZOTHa Tepanus
- peaHumaums
- CMMNTOMaAaTU4YHO NeYvyeHue
Mpu BxogHa BpaTa KoXxa — o6paboTBa ce C ankasHu pasTBopu

- AHTUgOTHa Tepanusa
- NpunaraHe Ha aTponuH

- npunaraHe Ha peakTMBaTopu Ha 6nokupaHaTta xonuHecTepasa —
npanupaoKcuM, 06MAOKCUM (TOKCOTOHUH)

- NPOTUBOIMbLPYOBO (Anasenam)

6. MoHuTopupaHe Ha XE akTuBHOCT
OnpepensHeto Ha XE B kpbBTa BkntouBa u asata tuna XE.

OnpeaensiHeTo Ha nna3meHaTta XE (“nceBgoxonuHectepasa’) e nonesHo 3a
OTKPUBaHETO Ha paHHUTe edpeKTU nNpu ocTpa MHTokcukaumsa ¢ ®OC.

OnpepensHeTo Ha “UCTUHCKaTa” epUTpoLUTHA, Mo3byHa XE e nonesHo
NpPeAVMHO 3a OLeHKa Ha NpoabINKUTENHaTa UM XPOHNYHA UHTOKCUKaLMUA C
®OC.

50.24.
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3. Kapb6amaTu - xapakrtepucTmuka

- U3nons3Bar ce KaTo MHCEKTULMAK U byHIrMLMAN

- TokcM4yeH MexaHM3bM — 06paTMMN MHXMOUTOPU Ha
aueTunxonuHectepasara

- KnuHn4yHa KapTuHa: oCTpy MHTOKCUKauum ~ Ha POC.
FapgeHe, noBpbLiaHe, abaoMuHanHa 6ornka, aAMapusa, o6unHo
M3NoTsiBaHe U canuBaLus, 3aMbINieHO BMXKAaHe, 3aTPyAHEHOo
OulaHe, rmaBoborve, MyCKyJfHU NoTpenBaHUA

- JleyeHne ~ Ha ®OC.

He e Heo6xoaMMoO peakTuBaTopu, Nopagu 6-P30TO
Bb3CTaHOBSAIBaHe Ha eH3uMa

- NpeactaButenu: Carbaryl (Sevin)

EkcnepuMeHTanHu gaHHU: TepaTOreHHo, MyTareHHO, KaHLLepOreHHOo
AencTeue.

4. Aunupuannu — Paraquat, Diquat

o Xepbuuug, npedhonnaHT, QUCEKaHT

 BxopHa Bparta: uHxanatopeH, N'MT, nepmaneH nbT

« ToKcU4YeH MexaHU3BLM - NpeTbpnaBa 6uoakmuesayus
— TOKCUYHM npouecu.




H'.—'-':H;. Paraquat

.o

CH,

1. OGpa3yBaHe Ha cBOGoaeH pagukan

2. O6GpasyBaHe Ha CynepoKCUAEH paauKan

50.27.

Ounupngunun — Paraquat, Diquat

¢ KnuHu4Ha KapTuHa:

- OcTpa UHTOKCUKaumaA ((hynMMHAHTHA — MBbJTHMEHOCHa chopma)

- Be4Hara crep noemMaHeTo: rageHe, noBpbllaHe, AMapus,
MereHa, 6onku (opanHa, cy6ctepHanHa, abgoMuHarHa)

= MPU NHXalNMpaHe: 6p0HXOCI133'bM, Kawnuua, aucnHes,
TaxunHedA, TOKCU4€H NHEBMOHUT, MHEBMOTOPaAKC

- AepMarieH NbT — XunepeMus, usrapAaHusa n obpasysaHe
Ha Mexypu

- 48-724. cnen eKCNo3vumsaTa — ONIUrypUs, TOKCUYEH XenaTuT,
XbJTeHMLA (TOKCUYEH XxenaTo-peHaneH CUHOPOM),
6enogpobeH OTTOK, NocnegBaH oT nporpecupawa ¢pnubposa,
MeTabonuTHa auupo3sa.

Mpu Texxka HTOKCUKaLMA ce HabnogaBa yBpexaaHe Ha LIHC
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Ounupuaunu - Paraquat

JleyeHue:

- OTCTpaHsiBaHe Ha OTpoBaTa OT BXO4HaTa BpaTta —
AenypauvMoHHU MeponpuaTus

- peaHumauma

- GpoHXxoAunaTaTopu, FMOKOKOPTUKOCTEPOUAM,
BUTaMMUHU
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