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49. TOKCUKOSIOrnMA Ha apCeH N TeXXKN MeTanu
(>kmBak, onnoBo, KaAMNN) — TOKCUKOKUHETUKA,
TOKCuKoaMHamumka. AHTUgGoTn. BnusiHue
BbpXYy fileKapcTBeHaTa KMHeTUKa

Oou. a-p M. MuyeBa gm

49.1.

« ECEHUWUAINHW EJIEMEHTU - ABCOJIFOTHO
HEOBXOAUMMU 3A XKUBHEHO BAXHU
NMPOLIECU B OPTAHU3MA

-Zn, Mg, Cu, Ni, Mn, Co, Cr, |, Se, Mo, Fe,
Na, Ca, K
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ECEHUWAITHU ENEMEHTU

* Hanpuwmep:
Cu, Fe, Mo, Co, Mn, Se — okcnpao-peayKLuMOHHU
npouecu

Zn, Mn — xugposnusa v NpeHoc Ha rpynu

Ca — chopmupaHe Ha CTPYKTYpU, UHULUMPAHE
Ha peakuum

ENEMEHTW, C NOAYEPTAHO TOKCHU4YHO
OENCTBUE

- As, Cr, Co (n3BbH vit.B12), Pb, Hg, Be n ap.

MexaHu3bM Ha TOKCUYHO AeACTBUE (MeTanu u
MeTanouam):

CBbpP3BaHETO UM C PeakTMBOCMOCOOHMU Fpynu, eCeHLManHm 3a
HopmarnHoTto c¢msnonornyHo passurtue (-SH, -COOH, -PO,), koeTo:

- 800U 00 UHakKmueupaHe Ha peduuya eH3UMHU cucmemu
- UMa NnpPsIKO 3Ha4YeHue 3a NPoMsiHa

e buompaHcghopmMayuoHHUMe npoyecu Ha MHO20
KceHobuomuuu, 6KJ1. Jlekapcmea, U 8 mexHume eghekmu

49.4.
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®AKTOPU, NOBJIIUABALLUN TOKCUYHOCTTA

PE3OPBLINA

MACTO HA OEUCTBUE

OPIrAHHA CEJNIEKTUBHOCT

PA3TBOPUMOCT

®U3UKO-XUMUYHU CBONCTBA HA METAJIUTE

CMNOCOBHOCT 3A OBPA3YBAHE HA CTABUITHU
JIVTAHOW UNK XENATH

AS N TeXKn metanum
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1. APCEH (As)

U3TOYHMLUM Ha eKcno3uuus

As MoXe ga ce BKIOYM B XpaHUTErNHaTa Bepura Ha YoBeka nopaau 6uoakymynupaHe
(kaTo CTabMNHM OpPraHN4YHU CbeANHEHUs) B MOPCKX 6e3rpbOHayYHn (Muam), pubu n
pakoobpa3Hu

3ambpceHa oKonHa cpefa
ButoBu

CernickocTonaHCcKu
KpumunanHm
lMpomuLuneHocT

Haii-4ecTo cpeluaHu apceHOBU CbeAUHEHUA:
- HeopraHu4Hm: As,0;, AsCl;, As,0;, PbCaAsO,

OTtnaneyeHu edeKkTn:
- KAPLUMHOreHHOo AencTBUE: paK Ha 65in Apo6, Ha YepeH ApPO6, Ha UHTECTUHYMa.

- AepMariHu yBpexaaHusa: XunepnurMmeHTauus — xunepkeparosa (nasiMapHa-nnaHrapHa
Xunepkepartos3a, npeAwecTBaHa OT XunepnurMeHTaums)

- yBpexaaHe Ha penpoaykKTUBHATa CUCTeMa U TepaToreHHO AelCTBue

EKcnepyMeHTanHn AaHHU 3a: XPOMO3OMHM abepauun, Heo6paTMMO yBpexaaHe cMHTe3aTa
Ha OHK n PHK

- OpraHu4Hu




APCEH

KOXEH KOHTAKT BOULLBAHE NOMbLIAHE

BAN APOB T

APYI' OPIrAHU KPbB ) +e—m—m—m—m———

KOXA

BbBPEK YEPEH 1IPOB

T. NMonoB u ap., ATnac no TOKCUKOKUHeTUKa, 1984

49.9.

TOKCUKOKMHETUKA

Pe3opbuusn
-TUT

- HeopraHnyHu conu Ha As (TpMBaneHTHU, NeTBasfieHTHN!)
> 90%

- OpraHnyHum conu Ha As (TpuBaneHTHWU, NeTBasfeHTHN)
>90%
- UHxanaTtopeH nbT (NpodecmoHanHa eKcno3nums) — 3aBUCH ot
pa3mepa Ha yactuuute (CaAsO,, As,0,)
- lepmaneH (npodecrnoHanHa ekcno3uums) — no 6bLp3a
pe3opouus npu Bb3narneHa unum HapaHeHa Koxa

Mpu NnpoABLMKMTENHO NpMeMaHe Ha Cy6ToKCMYHM A03u Ha As,0;
— nopaau ToNepaHTHOCT, ce HabnroaaBa HamarneHa pe3opouus.

9/28/2008
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TOKCUKOKMHEeTUKa

PasnpepeneHue — KpbB, YepeH Apo6, 65N [pob, cbpue,
MYCKYJ1, HeBPOHanHa TbKaH, 6 bOpeK, MO-KbCHO KOXa U KOXXHU
npuaaTbUM — HOKTU U KOca, oTnara ce B KOCTUTEe

NMpemuHaBaHe npe3 6apuepu
- NpeMuHaBa nNpes nnaueHTaTa — yBpexaaHe Ha nnoaa
- U3NBbYBa Ce C MIIAKOTO

- KPbBHO-MO3b4HaTa 6apuepa He Nponycka HeopraHU4YHUTe
cbeguHeHus Ha As

Ekckpeuus
HeopraHU4Hu As cbeAnHeHUs— ypuHa u cpekanum

OpraHuM4HU cbeauHeHUs1 — YepeH Apob (buoTpaHchopmaums),
XNbyKka v chekanum

t,, (HeopraHnyHmn As cbeauHeHus) — 10 yaca
t,, (opraHnyHmn As cbeanHeHus - meTunupanm) — 30 yaca

TOKCUKOKMHETUKA

* BunotpaHccopmauus
TokcnyHoCTTa 3aBUCK OT BaneHTHocTTa. B opraHnama
As’5* ce npeBpbla B As®* (no-TokcuueH). Manka 4acTt oT
As MoXxe aa ce npeBbpHe oT As3* B As®*.

HemokcukayuoHeH mexaHu3bm: As3* u AsS* npu
yoBeKa ce MeTunupar B YepHusa Apob6 A0 MOHOMeTUN
As (MMA) u gumetun As (DMA). MetunupaHute doopmu
ca no-cnabo peakTMBOCNOCOOHU U TOKCUYHU U NO-
JIeCHO eKCKpeTUupyemMu, B CpaBHEHUE C HeOpraHU4Hus
As. lNpouectbT Ha MeTUNUpaHe e [030-3aBUCUM U
Hacuwaem.

As3* moxe Aa MHxu6upa npoaykumsaTa Ha DMA.
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TOKCUYEH MeXaHU3bM

1. Memb6paHu: TUNNYHO yBpeXaaHe Ha
KanunsapHUA ennTen — HapylleHa uHepBaLuus,
NOBMULUEH BacKynapeH nepmeaounurer,
BoAeLll A0 Basoamnatauua u BacKynapeH
Konanc

2. UuxubupaHe Ha —SH-e2pynu Ha eH3uMume

3. UHxubupaHe Ha aHaepob6bHOMO U
oKkucsiumesiHomo ¢ghocghopusiupaHe — Ype3
M3mMecTBaHe Ha HeopraHn4yHute cocdaTu,
y4yacTBalyM B CUHTe3aTa Ha
BUCOKOEHeprumHute cbeguHeHus (ATP)

KnnHn4yHa kapTuHa

- ocmpa ¢hopma Ha ompaesiHe:

npueT npes3 ycrarta, crep 4acose — octbp N'MT guckomdopT:
napeHe B ycTaTta, 3aTPyAHEHO IbiiTaHe, MbYuTesNiHa CTOMallHa
6orKa, NOBpbLUaHe U TeXKU Anapum ¢ N3npaxHeHUs, Nogo6Hu Ha
opu3oBa BoAa (HanOMHSILLM Ha Te3n npu xoriepara) —
xonepugopmeHu. Habnogasa ce onurypus, NpoTeMHypusi,
aHypusl, aHeMus, NIeBKONeHUs, MyCKYJTHU CXBalllaHUsi, CUJTHa
xaxaa. Mopaau obunHara 3ary6a Ha TeYHOCTU — TeXbK
XMMNOBOJIEMUYEH LLUOK, XMMOKCUYHU KOHBYJICUN, KOMa U CMBPT.

= XPOHU4YHa UHMOKCUKauus:

yMopa; yBpexaaHusa Ha nepudpepHaTta v LieHTpariHa HepBHa
cucTema;
GONKU B MyCKynuTe; 3acurieHa Ko)XkHa MUrMeHTaums (Lums n
Krenauu); xunepkeparosa; otouu; N’T cmyLieHuns; YepHOAPOGHMU
yBpeXpaHusi — NOBULIEHN HUBa Ha YePHOL4POOHUTE €H3UMMU,
XenaToMeranusi, UKTep, LLMpo3a; HapyLueHo nepudepHo
opocsiBaHe — aKkpouMaHo3a, HanogobsaBawa 6onectra Ha Raynoud,
nporpecupatia go obnutepupall eHaapTepPUT U raHrpeHa Ha
OOJIHUTe KpanHuuu. HabnioaaBaT ce NpoMeHU B KpbBOTBOPHaTa
cuctemMa — NopUpPUHYpUSA — Nopaam HapyLUeH CUHTE3 Ha XeMm;
apuTMUK; KapUuMHOreHe3a — YepHoApo6GeH, KoxkeH, 6b6GpeyeH pak
49.14.
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UHTokcukaumm ¢ AsH, (Mmpuc Ha YeCbH)

¢ MolieH xeMONMUTHUYEH areHT, BoAelly A0 rageHe,
noBpbLlUaHe, y4eCcTeHO AuliaHe, rmaBobonue,
XeMOornobunHypusa, 66 pevyHa HeaOCTaTbLYHOCT,
WKTEpP U aHeMMUS.

OwnarHo3sa:
YcTtaHoBsiBaHe Ha As B GMONOrM4YHu Matepuanmu.

Buomapkepu:

OnpepensiHe Ha As B ypuHa, KpbB U Koca. As ce
cbXpaHsAiBa Ao6pe B bMonorMyeH matepuan n Moxe
Aa 6bae ycTaHOBEH roAMHU crieq HacTbNBaHe Ha
CMBPTTa, NpUu cbaebHa ekcnepTuU3a.

JIEMEHME:
- OTCTpaHsiBaHe Ha OoTpoBaTa OT BXOoA4HaTa BpaTta

- CTOMallHa npoMuBKa (aKTVIBeH BbrJieH, nocrieaBaH
OT CaJIMHHHN OHVICTVITe.ﬂHVI)

- AUTUOJNTIOBU aHTUAOTU. AUMepKanTonponaHos n
YHUTUOI

= MOHOTUOJTOBU aHTUAOTU. NeHnuunnamumH
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4. KAODMUW (Cd)

N3TOYHMLUM Ha eKcno3uuus

UHpycTpuanuum:
- MPY NPOU3BOACTBO Ha cniaBu

- okono 10% e BTopu4eH NpPoAyKT, CbAbpXKall ce B npaxa,
OTAenNsAH NPY peLuKnupaHe Ha Xerns30 U CTOMaHeH cKkpab

- MpUY Npoueca Ha nos3narsiBaHe Ha MeTanu
- NPOAYKLMA Ha HUKern-KagMneBu 6aTepum

- MPY NPOU3BOACTBO Ha NnacTmacu

BuTtoBu:

- MPY ropeHe Ha oTnagbLuu

- Npu Abnra ekcno3uuus Ha Cd ce 3apa3sABaT xpaHaTa u Bogarta
- TIoTIOHONyweHe ( Cd 1-2ug/ Ha nakeT)

TokcuyHu Cd cbeanHeHus — KagMueB Xropua, KagMueB OKcua,
KagMueB KapGoHaT u kKagmues cyndua,.
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KAOMUNA

KOXEH KOHTAKT BOULLUBAHE NOMbLIAHE

BAN APOB T

!

! IPYrMOPTAHN «—— KPBB —m-w—

NAHKPEAC
AOPTA
CbPLE

MYCKYnu BbBPEK 4EPEH APOB
KOCTHU
NnonoBu OPrAHU

T. NMonoB u ap., ATnac no TOKCUKOKUHeTUKa, 1984

49.19.

TOKCUKOKMHETUKA

Pe3opbuusn

- OCHOBEH N'bT HAa €KCNO3ULMA € UHXaNaLMoOHHUA
(10-40%). Pe3opbuusita Ha Cd npe3 6enusa apoob e
no-ec¢peKkTMBHa oTKonkoTto npe3 NUT.

NMoBeye ot 50% ot Cd MHXxanupaH Ype3 yurapeHus
AUM Moxe na 6bae pesopbupaH. MNMywaunte nmat 4-5
NbTU NO-BMCOKO CbAbpKaHue Ha Cd B KpbBTa u 2-3
NbTU — B 6bOpeLunTe, B CpaBHEHUE C HenyLluayuTe.

- TUT — okono 5-8%. Pe3opbuusata ce noBuwaBa npu
Aneta 6egHa Ha NPOTEUHMU, KamnLUM U Xenss3o.

Ekckpeuus

Cd ce ekckpeTupa 4pe3 ypuHa, no-cnabo 4ypes
XnbukaTta nog coopmara Ha rinyTaTMOHOB-KOMMMEKC.

10
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TOKCUKOKMHEeTHKA

* PasnpepeneHue

NMbpBOHaYanHo ce cBbLpP3Ba C NNa3MeHUTe NPOTENHU
M C KpbBHUTE KNeTKn. Bnocneacreue ce cBbLp3Ba C
MeTarioTMUOHMEeHa B YepHusi opob n B 6 LO6peka.

B yepHus apo6 Cd nHayumpa cuHtesara Ha
MeTtanotuoHeuH (MT). B yepHuaT apo6 Cd ob6pa3syBa
komnnekc Cd-MT, konto moxe aa ce genoHupa. Tosum
KOMMNMEKC MOXe Aia ce TpaHCnopTupa Ypes3 KpbBTa
Ao 6bOpeKa, KbAeTO MOXe Aia ce aKkymyrnupa B
nusosomuTe unu cnabo aa ce katabonusupa Ao
cBobopneH Cd. ToBa moxe pna noBene Ao 6bLOpeyHa
TOKCUYHOCT.

t,» (Cd) =10-20 roa.

KnnHn4yHa kapTuHa

» Ocmpa mokcu4yHocm

HactbnBa npu noemaHeTo Ha
KOHTaMMHUPAHU HaNMUTKU UK XpaHa, KoeTo
BOAM [0 rageHe, noBpbliaHe, abaoOMMHANHU
Gonku.

Mpu nHxannpaHe — OCTPU NYSIMOHUTU U

6enoapobeH eaem. lNpu BUCOKM 03U —
neTtaneH nsxoga.

11
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» XpOHUYHa UHMOKCcUKayusi

BenodpobHo yepexdaHe — 06CTpyKTMBHa-6enogpo6Ha 6onect
nopaau nporpecupaiia ¢pubpos3a Ha [ONHUTE AUXaTeNHU NbTULLA,
npuapyxeHa c anBeonapHo yBpexaaHe — eMcusem, nposiBABaLLMY ce
B AUCMHes, peayLMpaH BUTareH KanauuTeT U NOBULLEH OCTaTb4eH
obem.

HegpomokcuyHocm — Cd e TOKCUYEH 3a 6bLOpeyHnTe ryMmepynu u
peHanHu Ty6ynHu knetku. IpomeHuTe nporpecupar ot
Bb3nanurtenHa peakumsa kbm pnbpo3a. HactbnBa Ty6ynHa
AnccyHKUMA, BoAaella Ao NpoTeuHypums.

Cd akymynupa B 6b6peka, 4ecTo NbTu 6e3 KINMHUYHA KapTUHA,
nopaau popMmupaHeTo Ha MmeTasn-npotenHeH komnnekc (Cd-MT).

YepexdaHe Ha kocmHama cucmema — Cd HapywaBa KanuueBsus
6anaHc B KocTuTe. Tol BOAM A0 HamarneHa KanuueBa pe3opoéuus u
HapylleH Kanuues 6anaHc — 605KM B KOCTUTE, ocTeoManauus n/unu
0CTeonopo3a, CbMNPOBOAEHO C XUNepKanuunypus.

CCC - noBuwaBaHe Ha CUCTOSIMYHOTO U ANACTONIMYHOTO KP'bBHO HansraHe.
EkcnepumeHTanHm aaHHu: Cd Boam A0 enekTpoKapaMorpaBCcky 1
OGUOXNMUYHMU npomMeHn B MUOKapAaa n 3acsaAraHe Ha HeroBaTa beHKU,VIFI.

1. Haii- BeposiTHO TOBa e CBbp3aHO C HamarnsiBaHe Ha BUCOKO eHeprunHuTe
cdoccatn, cbxpaHeHn B MMOKapaa.

2. PegyumnpaHe Ha MMOKapAeH KOHTPaKTUNuTeT
3. HamaneHa Bb36yaAMMOCT M NPOBOAUMOCT
Haii-BeposiTHo Cd aTakyBa MUOKapOHUTE MUTOXOHAPUMN.

LHC — npo6nemu B NoBefeHUETO, UHTENEKTa — YBPeXAaHUsl, XapaKTepHu 3a
noBeYeTo TEXKN MeTanu.

KapyuHozeHHO delicmeue: 6enoapobeH pak, pak Ha NpocTara, pak Ha
nonoBuUTe opraHu

Buomapkepu:
Cd ekckpeuusi B ypuHaTta
MpoTenHypus — Hannyue Ha b2-mukpornobynuH

* JIEYEHME:
- OTCTpaHsIBaHe Ha oTpoBaTa OT BXOA4HaTa BpaTa
- Xenatotepanus — CaNa,EDTA

- HE CE U3MNOJ3BA BAL (2,3-gumepkantTonponaHon), Tb1 KaTo ce

obpasyBa HedhpoTOKCUUYEeH koMmnnekc mexay BAL+Cd
49.24.

12



2. ONIOBO (Pb)

MU3TouyHMUM Ha ekcno3uuua

* MNMpodecnoHanHa cpepa - 3ambpPCEH Bb3AyX,
Pb aepo3onu

OkonHa cpena — aBTOTPaAHCNOPT (TeTpaeTusn
onoBo - TEO), xpaHUTeNnHN NPoaAyKTH

BuUTOBM N3TOYHULUM — XPaHA, CbXpPaHsAABaHa B
rnem)XocaHum cbaoBe; Non3BaHe YepBeH
nunep, NpUMeceH ¢ MMHMYM; BKITIOUBaHe Ha
ONOBHU TPHLOM 3a BoaocHabasBaHe n Ap.

9/28/2008
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oNnoBoO

KOXEH KOHTAKT BOULLUBAHE NOMbLIAHE

OEEIC e BAN OPOB T

D KPbB
CKENET — RN
MIMNA3MA Er

: OIPYMV OPTAHN ——

MO3BK l l

MYCKYINATYPA
BbBPEK YEPEH [IPOB

T. NMonoB u ap., ATnac no TOKCUKOKUHeTUKa, 1984

49.27.

TOKCUKOKMHEeTMKA

* Pe3opbuus

- depmaJsieH Mbm: ankuIiiHU ONTIOBHU CbeaUHEHUA
(meTun-, TetpaetTun-Pb) — T.K. ca nunuaopasTBopMmu

- UHxanamopeH — Hag 90% B 3aBUCUMOCT OT
roneMuHaTa Ha YactTuuuTte

-rut - Bb3pacTHu — 5-10%
- aeua — 40%

CkopocTTa Ha pe3opbuusa ce noBnusBa NPeaUMHO OT:
XpaHUTerneH pexum (npu xeneseH, poccaTteH n
6enTbyeH aeduumnT — NnoBuULLEHa pe3opouus Ha Pb).
OnoBOTO M Kanuusa ce KOHKypupaT 3a e4HU U CbLUKn
TPAHCMNOPTHU CUCTEMM.

14



TOKCUKOKMHETUKA

PasnpegeneHue

- KpbeeH mok - 90% ot Pb ce cBbp3Ba c
eputpouutute, Hb, nnasmeHn andymuHu, y-2-
rmodynuHU U LMpPKynupa Kato cBo6oaHM NoHu (t,, B
eputpouunTu ~ 19 AHwM).

- MEKU MbKaHU — YepeH Apob, 6bopek (TydbynapeH
enuTten), MO3bYHU CTPYKTYpH (t,, ~ 21 AHWK)

- dernoHupaHe — KOCTU, 36U, koca. Okono 95%
KyMynupa B KOCTUTe (KaToO TepLuepeH OnoBeH
docdart (Pb,;(PO,),)) nopaan Bucoka KoHLeHTpaLmA
Ha dpoocaTHU rpynu B KocTuTte (ctabunHata
dpakumsa B koctute uma t,, ~ 21 roauHm). C
Bb3pacTTa AenoHUpaHeTo ce NoBULLABA.

TOKCUKOKMHEeTHKA

EnvmMmuHupaHe

- ype3 6bO6peyHa rnmomepynHa untpaumsa — 75-80%;
- XXITb4Ka 1 ypeBeH enuten — 15%;
- CJTIOHKA U MITAIKO — NO-Masiku KOrM4ecTBa;

- B ycTaTa OJioBO + cepoBoaopoa — onoBeH cyndwua,
KOWTO ce oTnara Kato TbMHOCUMHKaBa usuLa no
rMHruBaTa Ha 3bLowuTe;

NMpemnHaBaHe npe3 6Gapuepm

- Pb npemuHaBa npe3 nnaueHTtaTa B nfoga u
KyMynupa BbB peTanHuTe TbKaHWu, npeaMMmHO
MO3bKa.

- Pb npemnHaBa KpbBHO-MO3b4HaTa 6apuepa, HO
KOHUEHTpauuuTe B MO3bKa ca HUCKU

- OpraHnyHuTe cbeauHeHnsa Ha Pb kymynupat B LIHC

49.30.

9/28/2008
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ToOKCHYEeH MexaHu3bLM

Bnokupa ce 6uocuHTe3saTa Ha xemM (eceHuumaneH
CTPYKTYPEH KOMMOHEHT Ha XeMOrno6uH, MMOrNMOOUH 1
LUTOXPOMM), Ype3 OBnokupaHe Ha A-amuHodexudpamasa
u cpepoxenama3lama (cebp3eaHe ¢ —SH e2pynu), koemo
BOAM A0:

-HaTpynBaHe Ha A-aMMHOneByNMHoOBaTa

kucenuHa (OAJIK), B KpbBTa M oTAENAHETO U

C ypvHaTa BbB BUCOKa CTENeH — BaXeH

AnarHocTtunyeH 6ener (buomapkep)

-NOHMXXaBaHe CTOMHOCTUTE Ha XeMornobunHa
n 6pos Ha epuTpouUTUTE (aHEMMA C
HaNIM4YHOCT Ha NYHKTUPAHU epPUTPOLUTH)

-yBenu4yeHue Ha konponopduHoreH lll B
ypuHaTta

KnnHn4yHa kapTuHa

- ocmpa — rageHe; NoBpbLaHe; Xaxaa; avapusa/KoHcTMnauums;
cunHa abgomuHanHa 6onka, o6xBallalla oKkono nbLnHarta
obnacrt; yBpexaaHe Ha LUIHC — napecTe3nu, 6onku u cnaboct B
MYCKYJUTe; XeMOornobuHypusi; onurypus, Bogelua no
XunoBoJsyieMU4eH LUOK;

- XPOHUYHa (NaymM6u3bM, camypHU3bM)
- 0/108€H ¢hayuec: CUBKaBo-6nen, 3eMIUCT LBSAT Ha NULETO

-FT'UT ehekmu — rageHe, noBpbLUaHe, abaoMuUHanHa 6ornka,
pPUrMOHOCT Ha KOpeMHaTa MycKynaTypa

- MOKCUYHa oJ/108Ha eHyegbasionamusi — ynopuTto
rnaBo6osnue, ymopa, MEHUEPONOJOOHO CHCTOSAHME,
pa3cTpOMCTBO B peyTa U 3peHueTo, MoMpavyaBaHe Ha
Cb3HaHMeTO, MONIMHEBPUT C Nape3un u Bana napanusa

(npeguMHO ropHUTe KpamHULIK)

- XeMamoJsi02u4HU NMPOMEeHU — aHeMUs C MYHKTUPaHU
epuTpoLmTH

- Xenama’sieH CUHOPOM — NOBULLEHU TpaHcaMuHasu, LDH,
XUNOMNPOTEUHEMUSA U AP. — TOKCUYEH XenaTuT

16
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Onoso (Pb)

IleyeHue:
- OTCTPaHsiBaHe Ha OoTpoBarta
- CaNa,EDTA

- AMMepkKanTonponaHon (ammepkanpon, BAL)
- D-neHuuMnNamuH

OnoBo (Pb) — opraHn4yHn cbeanHeHUsA

* TetpaetunonoBo (TEO) n tetpameTnnonoso
(TMO)

- lnnngopasTBOpMMU CbeaAUHEHUA
- BxogHa Bpara: koxa, F'MT, 6sn apo6

- TokcMyeH MexaHU3bLM: MemabosluUmHo
6uoakmueupaHe: TeTPaeTUIIONoOBO —
TpUeTUNonoBo

17
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Onoso (Pb) — opraHn4Hu cbegnHeHUs

KnuHuka:
OCHOBHW CUMMNTOMM:

- yBpexaaHe Ha LUIHC: rmaBo6onue, 6e3cbHue, KoluMapHu
CbHMLIA, rageHe, NOBpbLUaHe, AMapusi, MycKyrHa crnabocrT,
eMOLMOoHarHa NnabunHocCT, XMNoTePMUSA, XUMOTEH3Usl

= MCUXUYHU pa3CTpOl7ICTBa: 6yl7ICTBO C MaHMaKarieH Xxapakrtep u
noBuLleHa pe(bneKTopHa dKTUBHOCT

- NOBULUEeHa KOHUEeHTpauud Ha OJfioBOTO B YpUHaTa, 6e3 pga ce
NnPpoMeHsA B KpbBTa

JleyeHne:

- xenarotepanusi - CaNa,EDTA, D-neHMuunamMuH
AumepkanTonponaHon (gumepkanpon, BAL)

- NpY NonagaHe BbpXy KoXaTa MACTOTO Ce U34YUCTBA C TaMMOH,
HamnoeH C opraHMYeH pa3TBOpUTEN, crieq KOeTo OGUNHO ce
M3MMBa C Boga M canyH

3. XUBAK (Hg)
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U3TOYHMLUM Ha eKcno3uuums

TOKCH4YHM ca: KuBaYHUTE napu, opraHU4H"M U HeopraHU4YH" XXMBavHU
CbeaAuHeHuUs

MepKypo- 1 MepKypu- CbeAUHEHUS Ha XXMBaKa — XXuBayeH cyndua v
XXMBaYeH OKUC, MepKypoxmnopua (kanomern), MepKypuxnopua
(cybnumar), MepKypvumaHua v ap.

OkonHa cpeaa - rmaBeH U3TOYHWUK Ha MHTOKCUKaL sl Mpu xopaTta ¢
OpraHW4YHU XXUBa4YHU CbeAUHEeHUsA ca: xuapocdepara n HeMHUTe
obutatenu — pubu, MMamn, KOUTO HaTPynBaT (6MoaKyMynupar) XKUBa4YHU
cbeAuHeHus; ynoTpe6a Ha necTuumMam - PyHrMunau, CbabpxKawm
XUBa4YHU CbeOUHEeHUsA

MpomuwneHu n 6UToBM yCcnoBusi — oco6eHa oNnacHOCT KPUSAT
XUBa4YHUTe napu

XXuBa4uHu conu nog chopmata Ha npax MoraTt ga nonagHar 4ypes
XpaHaTa u Bogarta

CtomaTtonorus - amanramu

XKUBAK

KOXEH KOHTAKT BOWWIBAHE NOMbLUAHE

BAN APOB runT

!

OPYI OPrAHU KPbB «———

4
MO3bK ’//‘ \
i LUMTOBUOHA XNE3A

XUNOGU3A BLEPEK  YEPEH IPOB ">

T. MonoB u ap., ATnac No TOKCMKOKMHEeTUKa, 1984

49.38.

9/28/2008
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TOKCUKOKMHEeTUKA

* Pe3opbuus
- TNT — HeopraHuyHu conun Ha Hg — pasnuyHa
cteneH Ha pe3opboumnsa (10%). HeopraHnyHure
MoraTt ga ce npeBbpHaT B OpraHU4yHuU
(MeTuUn- 1 eTUN- cbAabpPKALWM Ype3
HannyHute 6aktepuu B 'NT). OpraHnyHuTe
cbeanHeHus ce pe3opobupart noseye ot 90%.

- UHxanamopeH nbm — napute Ha Hg

TOKCUKOKMHEeTUKa

c Pasnpe.qenel-me — 3aBUCU OT U3TOYHUKA Ha eKcno3nuunsa

- MemaneH xueak

- T'NUT — npakTnyeckn HeTokcuyeH. He pearupa c
GuonorM4yHuTe MoJeKynu.

- UuxanupaHe Ha xkuBa4yHu napu. Mapute Ha meTanHusa Hg
npeMuHaBarT oT 6enus Apo6 1 nonagaT B KPbBTa, KbAETO
efjHa 4acT ce OKUCINSIBaT B AByBarneHTeH Hg c

y4yacTueTo Ha KaTanasa B eputpouunTtute. OctaHanaTa
HeOoKUCIieHa 4YacT NpeMUHaBa KpbBHO-MO3b4YHaTa U
nnaueHTapHaTa 6apuepa, nopagu BMcokaTta cu
nuNuMAaopasTBOPUMOCT U AUdy3MOHHA cnocoGHocT. Tam ce
OKUCNABa, NpeBpblua ce BbB (hopma, KOATO TPYAHO MOXe Aa
npeMuHe Npe3 cboTBeTHaTa 6apuepa, nopaau KoeTo ce
HaTpynBa B MO3bKa UMM B Nyioda Ha bpemMeHHaTa )XeHa.

9/28/2008
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Xusak (Hg)

= HeopraHMqHM U OPraHN4Hu XXuBa4dHu conu

- TUT — pe3op6umsa okono 10% 3a HeopraHnyHute U 90% OT OopraHU4YHUTE.

- Hg ce HaTpynBa cenekTMBHO B 6b6peka. Mpu kpaTkoTpanHa
eKcnosuuus, cbabpXaHueTo Ha Hg B 616peka goctura 50% ot
06LWOTO My KONMYeCTBO B opraHusma. lMpm npoabmkuTenHo
Bb3gencTtemne — 0o 90%.

= Hg Ce HaTpynBa U B MO3bK, XVIHO(*)I/Ba U WMTOBUOHA Xne3a.

- Mpu pepmaneH nbT — Hg ce HaTpynBa B KOca U HOKTU
(mopaam HanM4YMeTo Ha KepaTuH)

- loka3aHo e NpeMnHaBaHeTo Ha Hg B MmnsikoTo

t,, Ha HeopraHU4Hu cbeanHeHus — 40-50 oHN
t,; Ha opraHM4YHM cbeanHeHusa (MeTun xmBak) — 60-80 oHK

KuBak ce OTKpUBa B MO3bKa 10 roa. cnen npeKkbCcBaHe Ha eKcno3nuyusaTa

» Ekckpeuus — uypes ypuHa, hekanui u M3BeCTHO KONIMYECTBO Ype3 noTTa

TOKCHYEeH MexaHu3bLM

- npeuyunuTauua Ha 6enTbUM U paspyllaBaHe
Ha MYKO3HU MeMOpaHu

- HeKpO3a Ha enuTena Ha NPOKCUMAariH1UTe
TyOynu Ha 6b0Opeka

- MOLUEH VIHXI/I6VITOp Ha eH3UMU, CbAbpPXKaluun

-SH rpynu, 4ype3 KoBasfieHTHO CBbp3BaHe CbC
S. ToBa HapywlaBa HOpMasriHMA MeTabonnabm
u pyHKUMA Ha KneTkata. Hg ce cBbp3Bau c
Apyrn PyHKUMOHANHM rPynu - aMUaHum,
aMUHHN, hochopHM.
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KnuHuyHa KapTuHa

- Ocmpa uHmokKcukayus

- Heope2aHu4YHU cbeQuUHeHUs — pasrpaxaaHe
Ha Mmyko3aTta Ha T'!MT — cunHu 6onkun, rageHe,
noBpbllaHe, TeXbK CbAOB Konarc,
noBbPHaTUTE MaTepuUn CbAbPXKAT KbpBaBU
Macu, NO-KbCHO yruepo3eH KOJUT —
XeMoparniHu, auseHTepudopmeHn anapum,
NpUApPYXeHU C KONIMKoobpa3Hu 60nku B
yepBaTa U TeHe3Mun. Cnep 2-pus AeH
AOMUHUPa 6BOpeYHOo yBpexaaHe.
NMapanenHo ce pa3BuBa XnBayeH

CTOMAaTHT.

KnnHn4yHa kapTuHa

= OpaaHuqHu JXuea4yHu CbeOUHeHUs

YBpexaaHua Ha LUHC — sputenHun
CMyLLEeHNA (CKOTOMU U CTECHEHME Ha
3pUTENTHOTO None), aTakcus, NnapecTesum,
AN3apTpus, TpeMop, ABUraTesiH1
CMYyLLEeHUA, Napanusa u cMbpT. MNMpu
OpeMeHHOCT — CMMNTOMM Ha
MHTOKCUKaLUs NpyM MarMKaTa nunceaT, HO
nroaa Mmoxe Aa 6bae 3acerHaTt (yMCTBEHO
M3ocTtaBaHe U HeBpO-MyCKyreH aednumr)

ﬂuarl-losa: noTBbpAeHa OT HaJinine Ha Hg B
YPUHaQ, (bEKaJ'IVIVI, noBbLPHATU MaTepuun
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KnnHn4yna KapTUHa

- XpOHUYHa UHMOKCcUKauusi

LUHC cumnTomaTuka nogobHa Ha
ocTpaTta MHTOKCcuKauusa c Hg

Taxukapausa, rMHrMBUT, aepmorpadus,
NnoBULUEHO Konn4yecTBo Ha Hg B ypuHara,
Tpemop, Aenpecusa unm Bb36yauMocCT,
0e3cbHMEe, eMoLMOHanHa nabunnHocrT,
oTcnabBaHe Ha namMeTTa, 0O BLPKAHOCT.

Xusak (Hg)

IleyeHue:

- OTCTpaHsABaHe Ha OTpoBaTa OT BXoAHaTa BpaTa
- AMMepKanTonponaHon (aumepkanpon, BAL)

- YHuTHon

- N-ayeTn-neHuUMnNaMmuH

anI oTpaBsAHe C MeTUIMnpaHu XmBa4vHn cbeanHeHus
€ NMPpoTUBONOKa3aH AnMepKanTonponaHos, TbW KaTo
noBullaBa CbAbpPXaHNETO Ha Hg B MO3bKa U
noTeHuupa Heropata TOKCUYHOCT.
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