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Prytb M ee coeqMHeHHs] IIMPOKO HCHOJB3YKOTCA B Pa3JIHYHBIX 00JaCTAX
KU3HEAeSATeJIbHOCTH YeJIOBEKA.

OTHOCUTeIbHAsI XMMHYeCcKasi yCTOﬁ‘lHBOCTb H BbBICOKAdA TOKCHYHOCTBH IIO3BOJJIAKOT
CIUTATDb PTYTH BaKHEeH MM YKOTOKCMKAHTOM.

PTyTh — KHIKHMH CepeOPUCTBII MeTaJUI ¢ BBICOKON IJIOTHOCTHIO.
IHapel pryTH B 7 pa3 TaKeaee BO3ayXa.

B Bome mox jaeilicTBMeM MHMKPOOPraHU3MOB MOABEPraeTcsi METHJIHPOBAHHMIO C
00pa3oBaHNeM OYeHb SIIOBUTOIO coeqnHeHnsi — MeTHIpTyTH. Kitace omacHoctu — 1.

Opranuyeckue COeJMHEHHS] U PACTBOPUMbBbIC HEOPraHUYECKHE COCAMHEHHUSI PTYTH
(cysnema) xopomo BcacosiBawrcst B ZAKKT.

BcacbhiBaHMe PTYTH U €€ OPraHN4YeCKUX COCAMHEHUI MPOUCXOIUT U Yepe3 KOKYy.
OCHOBHOW NYTh NOCTYIJICHUS TEXHUYECKOU PTYTH — Yepe3 OPraHbl AbIXaHUS.
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Mercury and its compounds are widely used in various areas of human activity.

Relative chemical stability and high toxicity allow to consider mercury as the most
important ecotoxicant.

Mercury is a liquid silver metal with high density.

Mercury vapour is 7 times heavier than air.

In water under the influence of microorganisms it undergoes methylation to form a
very poisonous compound - methylmercury. Hazard class 1.

Organic compounds and soluble inorganic compounds of mercury (mercury
chloride) are well absorbed in the gastrointestinal tract.

Mercury and its organic compounds are also absorbed through the skin.

The main route of entry of industrial mercury is through the respiratory tract.

Symptoms of MERCURY
vapour poisoning () _+ Headache

Dizziness
C F Acute mercury poisoning

manifests itself a few hours + Metallic taste in the mouth
after the onset of poisoning. - == Gelfvalier

Swollen and bleeding gu
Chronic poisoning occurs
with exposure to negligible T Pain when swallowing
doses over a period of 5-10
years.

Cough

.‘ WEAKNESS J§DROWSINESS + Chest pain
— " . Dyspnoea

Prolonged exposure is

Heart rhythm disturbances
Prolonged exposure to mercury

vapour causes serious health
problems. Children, pregnant women
and the elderly are at risk. Even ——— Abdominal pain
small doses of mercury vapour
provoke irreversible processes in the
liver, kidneys, digestive organs and
central nervous system.

- Lack of appetite




B kpoBu PpTyTh CBfI3bIBaeTCHd C OejlKaMHM W HaKaljuBaercsi B Jpurpouurtax. Ee
pacnpeae/ieHie B OPraHu3Me 3aBHCHT OT XapaKTepa COeAUHEHHS M IIyTH MOCTYIJICHHSI.

IIpn npueme mepopajbHOM TexHUYECKON pryTH 00Jiee 90% ee BbiIaesiercs: ¢ kajgom. Ilpu
HHTAJISIHIMOHHOM TOCTYIJIEHMM  TEeXHHYEeCKO PpPrytH M ee coequHenui 10 80%  ee

3a1CPKUBACTCH B JICTKHUX

Heopranudeckue coeluHeHHs] PTYTH, NPUHHMMAaeMble NEPOPATILHO, 3aePKUBAIOTCA B
MOYKAaX U, B MEHbIIIEH CTeNneHN, B IeYeHH U cejie3eHKe.

OpFaHH‘IECKI/Ie COCIMHCHUSI PTYTH IIPOHUKAKT B r0JIOBHOM MO3I, HCOPraHUYCCKHC
IMPOHUKAKT HEC TAK HHTCHCHUBHO.

3HauYNTeIbHASI KOHIEHTPALUS PTYTH O0HAPY/KUBAETCH B BOJIOCAX.
Ho 0CHOBHBIM OPraHoM, AKKyMYJHPYOUIUM PTYTh B OPraHU3Me, CYUTAIOTCS MOYKH.

Bpemst mosryBbIBeneHust pryTu u3 opranusma - 70 cyrok ( kosedanusi or 30 xo 140 cyrTok).
MeTniapryTh BoiBOAUTCH B TedeHue 200 cyTok.

Brinenenue rmaBabiM o0pasom 4epe3 ZKKT, B MeHblIeH cTeneHHn Yyepe3 MOYKH.

PTyTh NpHCYTCTBYET B CEKpeTe JAPYIHMX KeJjie3: CJAHHBIX, IOTOBbIX, MOJIOYHBIX.



In the blood, mercury binds to proteins and accumulates in red blood cells. Its distribution
in the body depends on the nature of the compound and the route of ingestion.

In oral ingestion of industrial mercury, more than 90 per cent of it is excreted in the faeces.
Inhalation ingestion of industrial mercury and its compounds results in up to 80 per cent

retention in the lungs

Inorganic mercury compounds taken orally are retained in the kidneys and, to a lesser
extent, in the liver and spleen.

Organic mercury compounds penetrate the brain, inorganic compounds penetrate less
intensively.

Significant concentrations of mercury are found in hair.
But the kidneys are considered to be the main organ accumulating mercury in the body.

Half-life of mercury excretion from the body is 70 days (varies from 30 to 140 days).
Methylmercury is excreted within 200 days.

Excretion is mainly through the gastrointestinal tract, to a lesser extent through the
kidneys.

Mercury is present in the secretion of other glands: salivary, sweat, mammary glands.



Kaunuka OTpaBJICHUA

IIposiBiieHNs1 OTPaBJICHUSI BOSHUKAKOT MOCJIe CKPbITOro nepuoaa (0.5 — 24 yaca).

IHosiBasiercss o0masi caadocTh, roJiIoBHas 00J1b, KaTapajbHble saiBjenusa B BIII, aucnHo),
00Jib NPH NIOTAHUHU, TOIIHOTA, PBOTAa, 00Jb B JNUTACTPUM, KUAKHN CTYJ], NOBBILICHHE
TEeMIIEPATYPhI TeJIa, IPOKAHUE KOHCYHOCTEMH.

K xkoHmy 1-2 cyTok NOfIBJISIIOTCH NPU3HAKM CTOMATHTA, YaCTO SA3BEHHOI0, ¢ TEMHOMH
KaiiMO# HA JeCHAaX, KOJIHUT, BO3MOKHO pa3BuTHe OPOHXHUTA, MHeBMOHUHU, OJI, HepponmaTum.

Hao0uronawTcsi BbIpaskeHHbIe HEBPOJIOTHYECKHE PacCTPOCTBa (BO30yXKAeHUE, HAPYUICHHUE
KOOPAUHAIUYU ABUKEHUS, JUILIONNS, PACCTPONCTBA NAMATH).

B 3aBMCHMOCTH DT TAMECTH OTPABNIEHHA
Pa3JIM4aeTLA, IZJIEA][![IILI__EHE.;HHHTDHETHHE]:
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- ' OTPaBNEHNA BeayLIHMK
NPU3HAKAMM ﬁllnﬂm'ltﬂ TOLLHOTa,
‘UIDHOTEYEHHE, CHUMEHNE ANNeTHTa Ha tone
uﬁme_i_ﬂ_ CnabocTH NpM COXpaHEHHM
pabotocnocobnocTw;

3 = PBOTA, EfJMHHYHbIE
nocnabnenna cTyna, Tynbie Gonm B
nognome4Hon obnacru;

- - peskue
cxBaTKoobpasHble GoNM B IKMBOTE,
MHOrOKpaTHaA pBOTA, BbipaMieHHbIE MOYEYHbIe
M neyexoyxble Gonu, GecnoKoWHoe noBegeHune




Clinical picture of poisoning

Manifestations of poisoning occur after a latent period (0.5 - 24 hours).

General weakness, headache, catarrhal phenomena in the upper airways, dyspnoea, pain at
swallowing, nausea, vomiting, pain in the epigastrium, liquid stools, increased body
temperature, trembling of limbs appear.

By the end of 1-2 days there are signs of stomatitis, often ulcerated, with a dark border on
the gums, colitis, possible development of bronchitis, pneumonia, pulmonary edema,
nephropathy.

Severe neurological disorders (agitation, lack of coordination of muscle movements,
diplopia, memory disorders) are observed.

the leading
signs are nausea, salivation, decreased
appetite agail t1 he background of
general wja Ts with presenvation of

efficiency;‘ ‘

e g - vomiting, isolated
loose stools, dull pain in the pancreatic
region;

- sharp abdominal
pain, repeated vomiting, marked renal

8 and hepatic pain, restless behaviour.




OTpaBJjieHHEe I'POHA3AHOM

OcTpbie OTpaBJ/IeHHSI OPraHUYECKUM COCAMHEHHEM PTYTH -
rPaHO3aHOM BO3HHMKAET OOBIYHO MOCJE YyNOTpeOJieHUus] B NMHILY
3epHAa, NPOTPABJEHHOI0 3THM COCIMHEHHEM.

NHTOoKCUKALMSI OO0BIYHO PAa3BUBAETCS TMOJAOCTPO TOCJe
JIATEHTHOTO nepuoaa (1o 1—3 Hen).

HavanbHble NMPOSIBJICHUS CBHACTEJIBCTBYIOT O MOPAKEHUH
AKKT u IIHC — mnoreps anmeruTa, HENPUATHBIN NPHUBKYC,
TONIHOTA, PBOTa, 00JM B JKHBOTE, IOHOC, TOJIOBHbIC 00.1H,
COHJIMBOCTh, AaAMHAMMHS, [JAU3APTPHUs, HApPyYUICHHEe 3pPeHMHs,
BO3MOKHO NOsIBJICHUE rajuIlONUHALNH, NMUPaAMHUIHBIX
HAPYUICHUN, MOpPa’KeHHe YepenHbIX HEpPBOB (NTO03, CTPOOHU3M,
AHM30KOPHSA), MO3KEYKOBBIX PACCTPOMCTB (TPEMOpP, ATAKCHA),
MHOIA BOZHUKAIOT 3MMWJIENTH(POPMHBbIEC IPUNAAKH.

B fganbHedieM MNPOrpecCHpPyYOT CTOMATHUT, IeMOPPArM4YeCcKUd KOJIUT, Pa3BUBACTCH
aucTpodus Muokapaa, Hepponarus, renaTonaTus, aHemus. Bo3MokeH cMepTeIbHbIN HCXO.

Hau0oJiee M3BECTHBIMH CJOYYAsIMU XPOHHYECKHX MACCOBBIX OTPABJICHUHU COEIUHECHHUSIMH
PTYTH SIBJISIOTCH 3200JIeBaHMS KHUTeJed B SIMOHCKOM ropoae Munumara (1957, 1961 rr.), a
TAK’>Ke HHTOKCMKALMM NMPOTpaB/ieHHbIM 3epHOM B Ilakucrane, I'Batemasie, Upake B 60—70-x
rogax MpouLioro Bexa.



Granosan poisoning

Acute poisoning with organic mercury compound granosan
usually occurs after eating grain treated with this compound.

Intoxication usually develops subacutely after a latent
period (up to 1-3 weeks).

Initial manifestations indicate injury of the GIT and central
nervous system - loss of appetite, bad taste, nausea, vomiting,
abdominal pain, diarrhea, headaches, drowsiness, adynamia,
dysarthria, vision disorders, possible occurrence of
hallucinations, pyramidal disorders, cranial nerve affection
(ptosis, strobismus, anisocoria), cerebellar disorders (tremor,
ataxia), sometimes there are epileptiform seizures.

Stomatitis, haemorrhagic colitis, myocardial dystrophy, nephropathy, hepatopathy,
anaemia develop. Lethal outcome is possible.

The most known cases of chronic mass poisoning with mercury compounds are the
diseases of residents in the Japanese city of Minimata (1957, 1961), as well as intoxication with
mordanted grain in Pakistan, Guatemala, Iraq in the 60-70s of the last century.



boae3nr MuHuMmara

bosae3ns (cunapom) MmuHuMara BlHepBble OOHAapy:KeHa Yy JKHUTeJed OJHOUMEHHOIO
MOCEJIKA HA I0KHOM nodepexbe AnoHum.

Y oxuTesiell 3TOr0 mMOCeJIKa, NMUTABHIMXCS B OCHOBHOM PbIOOM MW MOJUIKOCKAMM,
BbLIIOBJICHHBIMHM B 3aJIMBe, MOABUJIUCH MHOIOYMCJICHHBbIC CJIy4ad HEOOBIYHOIO 3a00J1eBaHUA C
NpU3HAKaMu nporpeccupyroueii nerenepauuu LHHHC.

bosie3Hs HauMHaJIaChb ¢ mapecresMd B 00JacTM pra, IPyAd, KOHEYHOCTeH, 3aTreM
BO3HHMKAJIM aTAKCHU$, JU3APTPHUsi, TPEMOP, POrpeccCUpyolee CHUKEHHUE CIyXa, CY:KeHHUe moJen
3peHusi, 0€CCOHHUIA, CJHHOTEYCHUE, TeHePAJU30BAHHBIC MbIIICYHbIC NMOJAEPrUBAHMUA, KOKHbIE
IeJYIIANAECH ChIMMH, OCOOCHHO HAa KOHEYHOCTHAX, [IABHBIM 00pa3oM y Jered («KpacHBbIU
pedeHoK»).

Cunraercsi, 4T0 3200J1€JIM HECKOJBKO COT ThICSY YeJ0BeK, 0k0J10 S0000 morud.am.

bone3Hb MuHamara




Minimata disease

Minimata disease (syndrome) was first discovered in the residents of a village of the same
name on the southern coast of Japan.

The residents of this village, who ate mainly fish and shellfish caught in the bay,
developed numerous cases of an unusual disease with signs of progressive CNS degeneration.

The disease began with paresthesias in the mouth, chest and limbs, followed by ataxia,
dysarthria, tremor, progressive hearing loss, narrowing of visual fields, insomnia, drooling,
generalised muscle twitching, and flaky skin rashes, especially on the limbs, mainly in children
(“red baby”).

Several hundred thousand people are thought to have fallen ill, with about 50,000 deaths.

Minamata Disease

e

About 50,000 pedble die




CuMnToMbl 3HIE(paT0ONATHH HAOJIIOAAIUCH U Y JIeTell, POAUBIIUXCHA 0T MaTepel ¢ 00/1e3HbI0
Munumara.

N3yvyenue cuTyanuu MO3BOJIWJIO YCTAHOBUTDL, YTO Pe4b HAET 0 XPOHHMYECKOM OTPABJICHUU
METWIPTYTHI0O B pe3y/ibTaTe YNOTPeOJeHUs B MUINY 3aPAKEHHON PhIObI — COAEpKAHUE PTYTH B
3TOM pbI0E Koedaa0ch 0T S 10 36 Mr/Kr (B cpeaneM 11 Mr/Kr); (omycTuMoe coaepxaHue pryTU B
NPOAYKTAaX, m0 pexoMenaauun BO3, nmo MHEHHI0 MHOIMX CHEHHAJHMCTOB, 3aBbILICHHOE,
cocraBjser He Oosee 1 mr/kr; B Hamei crpade II/IK mo pwionbiM nmpoaykram — 0,5 mr/kr,
MsicHbIM — (0,03 mMr/kr, mos1ounbIM — (0,005 Mr/Kr).

PryTh nmonmagasa B Boay 3aJiMBa U3 PEYKH, B KOTOPYIO COPACHIBAJIN HEOUHUILIEHHbIE CTOKH C
3aBO/Ia MO0 NMPOM3BOACTBY BUHWIXJIOPUAA. OHA HAKAIUIMBAJIACh B JOHHBIX OTJI0kKeHUsAX (10 20
MI/KI), METWIMPOBAJIAChH, MOIJIOIIAJACH IJIAHKTOHOM, 3aTeM KOHLEHTPHMPOBAJIACHL B MEJIKOU
(muTaBmIecd IMJIAHKTOHOM) M KPYNHOHW (moegaBlIed MeJIKYI0) pbi0e, KOTOPOM B Te4YeHHeE
HECKOJIbKHX JIET NUTAJUCH KUTEJH MOCeIKAa.




Encephalopathy symptoms were also observed in children born to mothers with Minimata
disease.

Investigation of the situation revealed that this was chronic methylmercury poisoning from
eating contaminated fish - the mercury content of the fish ranged from 5 to 36 mg/kg (average 11
mg/kg); (the permissible mercury content in products, according to WHO recommendations,
which many experts believe is overestimated, is no more than 1 mg/kg; in Russia the MPC for
fish products is 0.5 mg/kg, meat products - 0.03 mg/kg, dairy products - 0.005 mg/kg).

Mercury entered the bay water from a river into which untreated effluent from a vinyl
chloride plant was discharged. It accumulated in bottom sediments (up to 20 mg/kg), was
methylated, absorbed by plankton, and then concentrated in small (plankton-eating) and large
(small fish-eating) fish, which were eaten by the residents of the settlement for several years.




3 cTaguu MaKpoOMepKypaJm3mMa

IlepBasi cragusa
«pTyTHAasA
HeBPACTEeHU

IlposiBasiercsi  roJIoBHOM 0010, OBICTPBIM  YTOMJICHHEM,
Pa3ApaKUTEIbHOCTHIO, PACCTPOMCTBAMHU CHA, OLIYIIEHUEM BHYTPEHHEH
APOXKHM, CHUKEHHEM NAMATH, 3aTPyAHEHHEM B OCBOCHMH HOBOIO
MaTepuajia, TPYAHOCTHI0 COCPeA0TOYEeHHsl, TUIepecTe3uel Ha 3BYKOBbIE,
CBETOBbIC PA3APAKUTEIH.

OTMeuaeTcsi MeTANINYECKUI BKYC BO PTY, CKJIOHHOCTH K 3a1opam.

IMosiBasAlOTCST  ABUrarejibHbIE  PacCTPOMCTBA —  MEJKHH
ACHMMETPHUYHBIN TOJYKOOOPa3HBIA TPEeMOP, OCO0EHHO NAaJbIEB PYK,
SI3bIKA, BEK, OXKHMBJICHHE CYXOKUJIbHBIX peduieKcoB, THUIEPruapos,
CTOMKHUN KPACHBIH epMOrpadusm, JaOMIbHOCTDH MYJbCA.

Bo3moxHbl  Tpoduueckue paccrpoiictBa (JIOMKOCTHL HOI'TEH,
BbIIIaJIeHUE BOJIOC), THHTMBHUTDI.

PazBuBaercss (MCPyHKUMA IMUTOBMAHOU ’kKejie3bl ¢ TCHACHUUEH K
ee TUNEePpPYHKIUU, Y KEHIIMH — HAPylWIeHHUEe MEHCTPYAJbHOI0 IHKJIA,
yBeJIMYEeHHE KOJIUYECTBA CAMONPOU3BOJIbHbIX BbIKHABIIIEH.

JTa cTaausi MHTOKCUKAIIMU NMPH NPEeKPAIleHUN BO3AeCTBUS PTYTH
MOJIHOCTBIO o0paTuMa.




3 stages of macro-mercurialism

First stage
“mercury
neurasthenia”.

It is manifested by headache, rapid fatigue, irritability, sleep
disorders, a feeling of inner trembling, memory loss, difficulty in learning
new material, difficulty concentrating, hyperesthesia to sound, light
stimuli.

There is a metallic taste in the mouth, tendency to constipation.

Motor disorders appear - fine asymmetric tremor, especially of the
fingers, tongue, eyelids, brisk tendon reflexes, hyperhidrosis, persistent
red dermographism, pulse lability.

Trophic disorders (brittle nails, hair loss), gingivitis are possible.
Thyroid gland dysfunction with a tendency to hyperfunction
develops, in women - menstrual disorders, increase in the number of

spontaneous miscarriages.

This stage of intoxication is completely reversible when mercury
exposure is stopped.




Bropast craaus
MEpPKypaJu3Ma

Xapakrepu3yercsi HapacTaHueMm LepedpajbHbIX PACCTPONCTB —
YCHWJIICHHMEM ACTEHU3ANUH, HAPYUICHUH CHA, NAMATH, IOXYIaHHEM H
pPa3sBUTHEM TAaK HAa3bIBA€MOI0 PTYTHOIO0 JPETU3MA — IMOBbIIICHHOH
MYIJIMBOCTH, POOOCTH, HEYBEPEHHOCTH B cede, 3aCTEHYUBOCTH, IPUJINBOB
KPOBH K JIMIY NPU BOJHECHUSAX, 3aTPYAHEHUSMHU IPH BBINOJHECHUU
NPUBbLIYHON PAa0OTHI IPH MOCTOPOHHMX M T. [I.

Hapacraer u oprannveckasi HeBpoJOrH4eCKass CHMITOMATHKA —
TpeMOp  npuodperaer  IMOCTOSAHHBIM  pasMaAlIMCTBI  Xapakrep,
3aXBATHIBAET HE TOJbKO MAJbIbl KOHEYHOCTEH, HO U JApyrue 00JacrTu,
3aTPyAHsIET BBINOJHEHHUE TOYHbIX JIBHKEHUI.

Hepeaxko  BO3ZHHUKAT  BereraTUBHbIE  KPHU3bl, TPEBOKHO-
appekTUBHBIE COCTOAHMS.

OT14eT/INBO NMPOABIAATCH HapyueHuss aesareabHOcTH KKT —
Pa3sBUBAKOTCA THHIUBUT, CTOMATHT, aJbBEOJsIpDHAsI NHUOpesi, Kapuec,
NMPOSIBJICHUS  XPOHUYECKOI0 TacTpPUTa, TaCTPOIHTEPOKOJIUTA  C
npody3HbIMH MOHOCAMH, OoasiMu B :kuBore. Hepeako ormeuaercs
yBeJIMYECHHE MeYEHHU ¢ HEPe3KUMHU HAPYLICHUSIMU ee PyHKIUU.




Second stage of
mercurialism

It is characterised by increasing cerebral disorders - increasing
asthenisation, sleep and memory disorders, weight loss and the
development of so-called mercury erethism - increased fearfulness,
shyness, self-doubt, shyness, blood rushes to the face in excitement,
difficulties in performing habitual work in front of strangers, etc.

Organic neurological symptomatology is also increasing - tremor
acquires a constant sprawling character, captures not only the fingers of
the limbs, but also other areas, makes it difficult to perform precise
movements.

Often there are vegetative crises, anxiety-affective states.

Gastrointestinal disorders are clearly manifested - gingivitis,
stomatitis, alveolar pyorrhoea, dental caries, manifestations of chronic
gastritis, gastroenterocolitis with profuse diarrhoea, abdominal pain
develop. Liver enlargement with subtle liver dysfunction is not
uncommon.




Tperbsi cTagust
MepPKYypaJu3mMa

XapakTepu3yercsl CTOHKMM OPraHU4YeCKUM MOPaAKEHUEM HEePBHOU
CHCTEeMbI — PTYTHOM 3HUIedaonaTue.

YeuiuBawrcesi 001eMO3roBbie pacCTPOMCTBA — TOJIOBHBIE 00J1H,
0eCCOHHMIA, [enpeccusi, CMEHAIOIIAACH MPUCTYNIAMH AKUTALUMH,
HABSI3YMBbIEC COCTOAHNS, ()OOHMHU, rAIIOIUHALIUN.

HNuorna passuBaoTcs 3nuwienTu@opMHubie NPUNAAKH, CyMepeYHbIe
COCTOSIHMS CO3HAHMS, IIM30()pPEeHOIN0I00HbIe PACCTPOIiCTBA, c1a00yMue.

B HeBpoJIOrMYeCKOM CTaTyce ONpeleJATCA: ACHUMMETPHUSA
HOCOTYOHBIX CKJIAJIOK, HUCTATM, AHU30KOPHUS, THIIOMUMMSI, BO3MOKHbI
KJIOHYCBI, IATOJIOTHYEeCKHe pedieKChl.

Nmeercss  BbIpaKEHHBIH  KPYNHOPA3MALUMCTBI  TpeMop C
pPacnpoCTPAHEHHEM HA I0JIOBY, TYJOBUIIE, HUKHUE KOHEYHOCTH IO THILY
reHepaau30BaHHbIX TMIIEPKUHE30B.

Y HekoTopbIX 00bHBIX (popMHpPYETCs MOJMHEBPUT ¢ arpoduen
MBI KOHEYHOCTEeH, 0COOCHHO MEJIKHX.

KpoMe 1CHXOHEBPOJIOIMYECKMX IMPOIrPEeCCHPYIOT M JApyrue
paccrpoiictBa — mnopaxenue KKT, nHapymenue (pyHKuuum cepaeqHo-
COCYAHMCTON M JHAOKPUHHON CHUCTEM

JdTa cTagus CYHUTACTCH NPAKTHYECKH HeoOpaTuMou [gaxke NpH
AKTUBHOM U JJIUTEJIHHOM JIeYCHUH




Third stage of
mercurialism

It is characterised by persistent organic injury of the nervous
system - mercury encephalopathy.

General cerebral disorders - headaches, insomnia, depression
followed by attacks of agitation, obsessive compulsive disorder, phobias,
hallucinations - intensify.

Sometimes epileptiform seizures, twilight states of consciousness,
schizophrenia-like disorders, dementia develop.

The neurological status is determined by: asymmetry of nasolabial
folds, nystagmus, anisocoria, hypomimia, possible clonus, pathological
reflexes.

There is a pronounced large-spread tremor with spread to the
head, trunk, lower extremities by the type of generalised hyperkinesis.

Some patients develop polyneuritis with atrophy of limb muscles,
especially small ones.

In addition to neuropsychiatric disorders, other disorders are also
progressing - GIT injury, cardiovascular and endocrine system
dysfunction

This stage is considered almost irreversible even with active and
prolonged treatment.




JleueHnue

JledeHHe OCTPBIX MHTAJSAUUOHHBLIX OTPABJEHUH METAJIMYECKOWM PTYTBIO U ee
CoeMHEHNSIMU (HAampuMep, TPaHO3aHOM) BKJIKYAeT B Cce0H YylaJieHHe IMOCTPAJaBIIMX W3
3apa’KeHHOM 30HbI, IEKOHTAMHHAIHIO.

Ha3HavyeHue OTXapKMBAKOLIUX CPEIACTB U OPOHXOJIUTHYECKHX NMPENaparToB.

Nuransiuusa yauruona (mo S mua 5% pacrBopa 2 pa3a B JAeHb B TedyeHue 3—5 aHei),
NapeHTepaJbHOe HAa3HAYCHHE AHTHI0TOB.

Ilpy MHraJAUUOHHBIX OTPABJICHHUSAX MNbUIBI IEJeCO00Pa3HO NPOMbIBAHHE JKeJIYAKa,
BBeJleHHe nmepopabHO 20—50 MJ1 pacTBOpa YHUTHOJIA, HA3HAYEHHE CJIAOUTEIbHBIX CPEICTB.

Jast ynajeHusi M3 OpraHu3Ma BCOCABLICIOCH #/1a MCIHOJbB3YIOT (POPCHPOBAHHBIN AUYype3 U
reMoJAHAJIU3 C MOMOIbI0 HCKYCCTBEHHOH MOYKH.




Treatment

Treatment of acute inhalation poisoning with metallic mercury and its compounds (e.g.,
granosan) includes removal of victims from the contaminated area, decontamination.

Prescription of expectorants and bronchodilators.

Inhalation of unitiol (5 ml of 5% solution 2 times a day for 3-5 days), parenteral
administration of antidotes.

In case of inhalation dust poisoning, gastric lavage, oral administration of 20-50 ml of
unitiol solution, prescription of laxatives are advisable.

Forced diuresis and haemodialysis with the help of artificial kidney are used to remove
absorbed poison from the body.




B kayecTBe aHTHI0TOB PTYTH U €€ COeTUHEHH I PeKOMEHIYITCS

. yuumuon (5 ma 5% pacreopa; BAJI, nukanros), o0pasylmuii ¢ PTyTbi0 PacTBOPUMBIN
KOMILJIEKC, YIaJIsieMbIid ¢ MOYO0M;

. OuUMepKaAnmoAHmApHaa Kucioma (Cykyumep), TaKKe 0o0Opasyromiass HETOKCHUYHBIN
KOMILUIEKC, OTJIMYAIIIMICA 3HAYUTEJIbHOM TePaNeBTHYECKOM IIMPOTOM U OTCYTCTBHEM
1m0004YHbIX 3P PeKToB (Ha3HAYAKT NepopaabHO 1o 0,5 r 3—4 pa3a B 1eHb WJIH BHYTPUMbIILICYHO
1o 0,3 r pacTBOpeHHOro B 6 MJ1 5% pacTBOpa HATPUS TMAPOKAPOOHATA);

B kauyecTBe BCIOMOraTeJbHbIX CPEICTB PEKOMEHAYIOTCS TaK:Ke HATPUS THOCYJIb(aAT,
nIyTaMuHOBasi KHCJI0Ta, AT®, onuroras-Se, 1unoeBas KMCJI0TA.

B JledyeHuMm OCTPBIX OTpPaBJEeHHWH PTYTHIO M €€ COeJUHEHUSIMH HauloJbIIee
pacnpocTpaHeHue MOJyYuJ YHUTHOJL.

3a pyoOexkom ero anasor (BAJI) pexomenayercsi B g03ax He OoJsiee 24 Mr/(Kr-cyr),
BHYTPUMBbILICYHO, IPOOHO, HE DoJIee S THei.

Bo3mootcnul 06e cxembl ucnonbv3zosanus yHumuona.
OaHa U3 HUX AHAJOTHYHA TOH, KOTOPasi IPUMEHsSIeTCsl IPU OTPABJICHUSX JIIOU3UTOM.
Bropasi pekoMeHI0BaHA NPHU THAMKEJbIX OTPABJEHUSAX HEOPraHUYECKHMMH COeIMHEHHSIMH

PTYTH M npoBoauTcA Ha ¢oHe (GOPCHPOBAHHOIO AMYpe3a WM IeMOAMAJN3A BHYTPHBEHHBIM
BBeleHueM 00JbIIuX 103 YHUTHOJA — 10 200—300 M1 5% pactBopa.



As antidotes to mercury and its compounds are recommended:

. unitiol (5 ml of 5% solution; BAL, dicaptol), which forms a soluble complex with mercury
and is eliminated with urine;

. dimercaptosuccinic acid (succimer), also forming a non-toxic complex, characterised by a
significant therapeutic breadth and absence of side effects (administered orally 0.5 g 3-4 times a

day or intramuscularly 0.3 g dissolved in 6 ml of 5% sodium bicarbonate solution);

Sodium thiosulfate, glutamic acid, ATP, oligogal-Se, lipoic acid are also recommended as
auxiliary agents.

In the treatment of acute poisoning with mercury and its compounds, unithiol is the most
widely used.

Abroad its analogue (BAL) is recommended in doses not more than 24 mg/(kg-day),
intramuscularly, in a split manner, not more than 5 days.

Two schemes for the use of unitiol are possible.
One of them is similar to that used in lewisite poisoning.
The second is recommended in severe poisoning with inorganic mercury compounds and is

carried out against a background of forced diuresis or haemodialysis by intravenous
administration of large doses of unithiol - up to 200-300 ml of 5% solution.



OnrumajibHbie cpoku Hayaua ['/I— nepsbie 12 4 mocJie Bo3aeiicTBus siga. [lpu Tsxeabix
OTPaBJICHUAX OllepallMd NMPOBOAAT NMOBTOPHO B TE€YEHHE NEPBbIX 2—3 CYT MOA KOHTPOJIEM 3a
colepsKaHMeM f1/1a B O0MOJIOTMYEeCKUX Cpeaax.

IIpy XpOHMYECKOM MHTOKCHMKALMHU PTYTHI0 YHUTHOJ PEKOMEHAYeTCHd BBOAUTH MO S5 M
5% pacTBOpa BHYTPUMBIIIEYHO eKeAHEeBHO B TedyeHue 20—25 pgueil. IlesecooOpa3zno ero
COYeTaHUE C HATPUS THOCYJIbdaToM.

Kak anbTepHaTHBa YHUTHOJY MOTYT ObITH N0JIb30BAHbI HH(}Y3MH KAJbLMS TETAIMHA.

B kauecTBe CaMOCTOAITEJILHOIO CPEACTBA HEKOTOPbIe ABTOPbI PEKOMEHAYIOT CyKIMMep
(mo 0,5 r 3 pa3a B 1eHb TeueHHUe S qHeN).

JTH CpPeACTBA PEKOMEHIAYKTCS B Hallell CTpaHe M NMPH OTPABJICHUAX OPraHUYeCKUMH
COeIMHEHUSIMHU PTYTH.

BmecTe ¢ TeM BCTPe4arOTCH COOOLIEHHSI 0 TOM, YTO YHUTHOJI He0CTATOYHO 3¢ deKTUBEH
U J1a7Ke MOKeT YXYIIIUTh Te4eHne HHTOKCUKAIUU NMPH XPOHUYECKHX OTPABJIEHUAX HEKOTOPbIMHU
OpPraHM4YeCKUMHU MPOU3BOAHBIMHU, B YACTHOCTH METUJIPTYTHIO.

Js1 1edeHu st 3TOM MHTOKCUKAIMY NPUMEHSAIOT D-neHumIiaMuH.

B kayecTBe MNATOreHETHYECKOr0 U CHMTOMATHYECKOI0 JICYEHUH XPOHUYECKOM
TOKCHUKAIMU PTYTHI0O PEKOMEHIYeTCH:

» osuroran-Se (1—2 kamcyjbl B CyTKH), BHyTpuBeHHoe BBeaenue 20 mu 40% pacrBopa
IVIIOKO3bI ¢ ACKOPOMHOBOI KUCJI0TOM,

BuramMuHbl B1 u B6,

NpUMEeHEeHHe AHTUTUCTAMMHHBIX MPenaparos,

TPAHKBWJIN3ATOPBI,

HOOTPOIbI,

ncuxogapmMaKoJI0ru4ecKue Cpeacrsaa.

Jleuenne cromarura, kojaura, JJOK, ruaponpoueaypbl

VVVVY



The optimal time to start HD is the first 12 hours after exposure to poison. In severe
poisoning operations are repeated within the first 2-3 days under control of the poison content in
biological media.

In chronic mercury intoxication unithiol is recommended to administer 5 ml of 5%
solution intramuscularly daily for 20-25 days. It is advisable to combine it with sodium
thiosulfate.

As an alternative to unithiol, calcium tetacin infusions can be used.

As an independent remedy, some authors recommend succimer (0.5 g 3 times a day for S
days).

These remedies are also recommended in Russia for poisoning with organic mercury
compounds.

However, there are reports that unithiol is not effective enough and may even worsen the
course of intoxication in chronic poisoning by some organic derivatives, in particular
methylmercury.

D-penicillamine is used for the treatment of this intoxication.

As a pathogenetic and symtomatic treatment of chronic mercury toxication is
recommended:

» Oligogal-Se (1-2 capsules per day), intravenous injection of 20 ml of 40% glucose solution
with ascorbic acid,

vitamins B1 and B6,

antihistamines,

tranquillisers,

nootropics,

psychopharmacological drugs.

Treatment of stomatitis, colitis, physical therapy, hydroprocedures

YVVVY



BOIIPOC 2 TAJLJINMN
QUESTION 2 THALLIUM



Tanamit — cepeOpHUCTBIII MeTA/LI C CEPOBATHIM
OTTEHKOM.

MeTa/uIMYeCKMH TaJIMA M ero CoeJMHEeHUs
HCNOJIB3YIOTCH B ICKTPOHHOU M JJIEKTPOTEXHHYECKOM
NPOMBIIIJICHHOCTH, B ONTHYECKHX CHCTEMAaX, Kak
AHTHUACTOHATOPLI B HEKOTOPBLIX BHAAaX TOILUIMBA, B
MPOMU3BOACTBE Kpacurejen, B KOCMETHYECKHX
npenaparax-3nujasaTopax u T. 1.

OcTpble oTpaBjieHMsl TAJJIMEM M €ro COeIUHEHUSAIMH BCTPEYalOTCHd HEYacTo, OJHAKO
ONMMCAHBI CJIYy4Yal MACCOBBIX OTPABJIEHHMH NMPHU YNOTpedieHUM B NMUILY 3€epHA, 00padOTAHHOIO

COJIIMMU TaJlJINdA.

C neicTBHEM TAJJIMA CBA3aHO Pa3BUTHE MACCOBOH ajonenuu y jaereii B I. UepHOBUbI

(1988).

3anomHuTe !

. He OOMUBalo

HLi@ NepBbIX CYTOK. OHWM yMWpaIoT BCNeacTBHe
KWLWEe4YHOro KpoBoTe4YeHA N OTEKa MO3ra




Thallium is a silver metal with a greyish tinge.

Metallic thallium and its compounds are used in the
electronic and electrical industries, in optical systems, as
antidetonators in some fuels, in the production of dyes, in
cosmetic products-epilators, etc.

Acute poisoning with thallium and its compounds is infrequent, but cases of mass
poisoning from eating grain treated with thallium salts have been described.

The development of mass alopecia in children in Chernivtsi (1988) is associated with the
effect of thallium.

-

Remember!

- do not live pas
intestinal haemorrhage or brain edema




Tanauii m ero coeaMHeHHs] MOrYT MOCTYNAThb B OPraHM3M pPa3jUYHbIMH NYTAMH —
JHTEPAIbHO, IPH UHTAJSAINY NAPOB MJIN NbLIH, BCACBIBATHLCS Yepe3 KOKY.

IIpon3BoaCcTBEHHBbIE OTPABJICHHUS BCTPEYAKTCH HEYACTO.

B ObITYy HHTOKCHKAIIMU PA3BUBAKOTCS INIABHBIM 00pa30M mocJje npuemMa (Cay4amHoOro ujim
CO3HATEJILHOI0) PACTBOPUMBIX COJIeH TaJ/UIMS, MCHOJb30BAHUS KOCMETHYECKHUX CPEACTB,
COePKAMMX TAJJIUM.

Hauoosee 3HaunTEIbHOE MOCTYIJIEHHE B OKPY/KAIONIYI0 Cpely NMPOUCXOAUT MPH CKUTAHUH
OPraHUYecKoro yrjieBoJ0POAHOIO ChIPbsi, IPH CJUBE HEAOCTATOYHO OYMINEHHBIX CTOYHBIX BO/,
0CO0EHHO MeTAJLUTYPIru4eCKUX MPOU3BOACTB.

CunTaercsi, 4TO TsXKeJible OTPABJIEHHsI PA3BUBAIOTCS MOCJ€ MOCTYIJIEHHS] B OPraHU3M
0K0J10 8 MI/KTI Ta/UINs, a CMepTeJdbHasi 103a paBHa 15 MI/KL

Ilocie BcacbiBaHMsT B KPOBb TAJJIMHA pacnpenesieTci B OpPraHax HepaBHOMEPHO.
Brbicokoe conep:kaHue TAJJIUSA OOHAPYKMBAETCsl B MOYKAX, MOIKEJIYI0UYHOM Kejie3e, TOJIOBHOM
Mo3re, cejie3eHKe, MBIIIIAX, JerKuX, MeYeHH.

B nociaeaywomemM 1npud mnepepacnpenesieHMd 3HAYMTEIbHble KOJMYECTBA TAJJIUA
00HAPY:KMBAKOTCS B KOCTHOI TKAHHM U B B0OJIOCAX.

Yepes 3 vex 60% Taniusi, IPUCYTCTBYIOLIET0 B OPraHu3Me, HAXOAMTCSH B BOJIOCAX.

Ilepuon noJsiyBbIBeAeHUS TAJJINS U3 OPraHU3MAa, 10 Pa3HbIM JaHHBIM, COCTaBJsIET OT 3—5
1m0 15 n naxke 30 cyr.

BoiesieHne NpoucxXoauT ¢ MO4oil (eskeTHeBHO—I0 3% OT BBEIEHHOM /103bI)  KAJIOM.



Thallium and its compounds can enter the body in various ways - enterally, by inhalation
of vapours or dust, absorbed through the skin.

Occupational poisoning is uncommon.

At home intoxication develops mainly after ingestion (accidental or deliberate) of soluble
thallium salts, use of cosmetics containing thallium.

The most significant intake into the environment occurs during combustion of organic
hydrocarbon raw materials, during discharge of insufficiently treated wastewater, especially
from metallurgical plants.

It is considered that severe poisoning develops after ingestion of about 8 mg/kg of thallium,
and the lethal dose is 15 mg/kg.

After absorption into the blood, thallium is distributed unevenly in organs. High thallium
content is found in kidneys, pancreas, brain, spleen, muscles, lungs, liver.

Subsequently, during redistribution, significant amounts of thallium are found in bone
tissue and hair.

After 3 weeks, 60% of the thallium present in the body is in the hair.

The half-life of thallium from the body, according to different data, is from 3-5 to 15 and
even 30 days.

Excretion occurs with urine (daily up to 3% of the administered dose) and faeces.
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Thallium

Thallium is highly toxic and
is commonly used in rat
poisons and insecticides

Characteristic: a very soft
heavy metal of silvery-
white colour; its salts are
colourless, tasteless and
odourless, soluble in water

| e ———
In the periodic table of
chemical elements

Affects the nervous
system and internal

Consequences of poisoning organs

O Hairloss
O Vomiting
Q Diarrhoea

O Delirium
O Coma
O Death Painful sensory

neuropathy, especially of
the feet and hands



Kinunuka orpaBiieHust

IHocsie mnpuemMa mnepopajbHO 3HAYMTEIBbHBIX /103 TAJJIMA pPa3BepHyTas KapTHHA
OTPABJICHUSI PA3BUBACTCH B TeYeHHE HECKOJbKHUX CYTOK M MNposiBiasiercss 4epe3 3—4 u
paccrpoicrBamMu pyukuui KKT.

B nocaenyrwmmue 12—48 4 npucoeJUHATCH HApPylIeHUs] QYHKIMH HEPBHOU CHUCTEMbI —
o0masi ciaadocTb, 0ECCOHHMIIA, ACTEHHsl, TPeMOp, 00U B MbIIIAX, CYIOPOrH, BO3MOKHbI
INCUXHYECKHE PACCTPOMCTBA, BILIOTH 10 ACJTUPHUO3HBIX COCTOSAHMI, C TPaHCHOpPMALIUEH B KOMY.

Hapacrawr paccTpoiicTBa AbIXaHHUSA U CEPACYHON AeATEIbHOCTH.

CwmepTtb HacTynaeTr Ha 7—10-e CyTKH MHTOKCHUKALUH.

IIpu menbmux go3ax paccrpoiicrsa ¢pynkuuid KKT mMeHee BbIpakeHbl, yepe3 2—3 CyT
IMOHOC CMEHAETCH 3a{EPKKOH CTYJ1a, COXPAHAIOIIEHUCH JJIUTEIbHO.

HeBposiornyeckasi CHMITOMATHKA HAPACTAaeT IOCTEINEHHO, HHOIZA II0CJe «CBETJIOro
NMPOMEKYTKa» B 3—5 aHeN.

IlepBbIMU NPOSABICHUSIMHU, HAPAAY € 001IeH CJ1a00CTHI0, HEPEAKO SABJISIOTCH MapecTe3u U
0011, ITIABHBIM 00Pa30M B HUKHMX KOHEYHOCTSIX.

HauOosiee THNHYHBI NMapecTe3Ud B COYETAHUM CO KIYYUMH O00JIsIMH B MOAOLIBAX; Y
MOJIOBHHBI 00JIbHBIX, 110 HAIIUM HAOJIIJAEHUSIM, HMEKTCS 00/, JJOKAJIU30BAHHbIE 110 BHYTPEHHeH
MOBEPXHOCTH Oexep.



Clinical picture of poisoning

After oral ingestion of significant doses of thallium, the detailed picture of poisoning
develops within several days and manifests itself in 3-4 h with gastrointestinal disorders.

In the following 12-48 h, nervous system disorders - general weakness, insomnia, asthenia,
tremor, muscle pain, convulsions, mental disorders up to delirium with transformation into coma -
occur.

Respiratory and cardiac disorders increase.

Death occurs on 7-10 days of intoxication.

At lower doses disorders of gastrointestinal functions are less pronounced, in 2-3 days
diarrhoea is replaced by stool retention, persisting for a long time.

Neurological symptoms increase gradually, sometimes after a “lucid interval” of 3-5 days.

The first manifestations, along with general weakness, are often paresthesias and pain,
mainly in the lower extremities.

Paresthesias combined with burning pains in the soles are most typical; in half of the
patients, according to our observations, there are pains localised on the inner surface of the thighs.



IlapecTe3un B majblax PyK M HOI COYETAKOTCS CO CHMKeHHMeM 00/1eBOM M TAKTHJILHOM
YYBCTBUTEJIbHOCTH.

B paabHeiimeM pa3BuBaTcs arpoduuyeckue HU3MEHEHHS B MBIIINAX KOHEYHOCTe,
cJ1a00CTh MYCKYJIATYPbI, JOCTHUTAK0INAsSA CTENICHH Mape3a.

IlocTeneHHO HapacTaeT 001IEMO3roBasi CHMIITOMATHKA M MOPAYKEHUS] YepPeNHbIX HEPBOB
— roJioBHasi 00/1b, OIVIylIeHHE, ATAKCHS, 10 HEKOTOPbIM JAHHbIM — 0oJiee BbIPAKEHHAsl, YeM
HApPYLIEHUS IBUKEHUS KOHEYHOCTSIMHM, COHJIMBOCTH IHEM U 0€CCOHHHUIIA HOYbI0, 1e30pHeHTAIUS,
UHOIIA — TCHXO03.

HaOnronaorcesi  ropuM3oHTAJBHBIA HHUCTArM, NTO3, CTPOOM3M, Nape3 JIMLIEBOI0 HepBa,
CHHMKEHHUE OCTPOTHI 3PEHUs U HAPYIIEeHH s IIBETOBOCIIPUSITHS.

Ha 2—3-i1 Hemesie pa3BMBAIOTCH XapaKTepHbIe ISl I3TO HMHTOKCUKAIUU H3MEHEHMS
NMOKPOBHBIX TKaHel — IIeJyllleHue KOKU B 00J1aCTH CYyCTABOB, TMIEPKEPAaTO3 JIaJlOHeH U MOIOIIB,

TPEUINMHbI, KOpUYHEBaATasd NIUIMCHTAIIUsL.

Onnako HauOoJiee THNHYHO BBHINAJACHHE BOJIOC HA T0JI0Be (HEPEeAKO TOTAJbHOE), B
MOAMBINICYHBIX AMKAX, B MeIMAJIbHON WJIH JATEPAJbHOM 30He OpOBei.

BrinaBuiue BOJI0ChI HMEOT TUNIMYHbIE H3MEeHEHHUS HpI/IJIYKOBI/I‘lHOﬁ YacTu



Paresthesias in fingers and toes are combined with decreased pain and tactile sensitivity.

Atrophic changes in the muscles of the extremities, weakness of the musculature, reaching
the degree of paresis, develop.

General cerebral symptoms and cranial nerve affection gradually increase - headache,
deafness, ataxia, according to some data - more pronounced than limb movement disorders,
drowsiness during the day and insomnia at night, disorientation, sometimes psychosis.

Horizontal nystagmus, ptosis, strobismus, facial nerve paresis, decreased visual acuity and
colour perception disorders are observed.

In the 2-3rd week, changes in the skin tissues characteristic of this intoxication develop -
flaking of the skin in the area of joints, hyperkeratosis of palms and soles, cracks, brownish

pigmentation.

However, the most typical hair loss is on the head (often total), in the axillary fossae, in the
medial or lateral eyebrow area.

The hair loss has typical changes in the anterolateral part of the hairline



OU3HNOJIOTNYECKOE BO3JIENCTBUE

o Tanmui 1 ero
coeIHNHeHNd ATOBUTEL
CMmepTrenbHasd 01
yeJI0BeKa J103a TaJLJIHA
cocTraBJigeT 600 mr.
CuMIITOM OTpaBJIeHHAA
— BREIIAIeHHe BOJIOC. \

'Hp}i'rm{ J]I-ITBHHEHRD OTPAaBH.TH
[I0CJIE/ICTBHEM MOMKET VMEHHO TaILIHeM

OKa3aThbCA TAKEJIOe
HepBHOE 3abosieBaHUe.




PHYSIOLOGICAL EFFECTS

o Thallium and its
compounds are
pOIsSoONOuS.
The lethal dose of
thallium for humans is
600 mg.
A symptom of poisoning :
is hair loss Litvinenko was
' poisoned with thallium.
Another consequence
can be a severe nervous
disease.




XapaRTepHO TAKKE OTJIO0KCHUEC TEMHOI'0O IM'MECHTa B KO2KeE, Oprmammeﬁ BOJIOCHAHY IO
JIYKOBHILY. Huorpa Pa3sBUBAOTCA U USMCHCHUHA HOI'TEH.

Ommeuaemcs:
aucTpoduu MuoKapaa (TaxuKapaus, pacCllipeHne cepana),
renaronaTuu (yBeJau4yeHue Me4eHu),

HedponaTuu (B MoYe — 0€JIOK, UJIMHAPHI, IPUTPOLMTHI),
KKT (aHopexcusi, B3ayTHe :KMBOTA, 00J14, 3a110P),
Pa3BUBAETCH AHEMMUS,

HapylIeHHe YIJIeBOJHOIr0 00MeHa,

YMeHbIIIEHHEe MACChI TeJIa,

BO3MOKHbI MH(EKIIMOHHbIE 0CJIOKHEHHUS.

VVVVYVYVYVYY

Bbi3aopoBienne HacTynmaer MeIJICHHO, Hau0ojiee JIMTEJbHO COXPAHAIOTCH
HapyueHuss pyHkuuu HepBHOU cucteMbl, 2KKT.

OI[HI/IMI/I U3 PAaHHHX 6J'IaI‘OI[pI/IHTHI)IX CUMIITOMOB ABJANTCA YMCHBIICHUC 00J1€BOT0
CHHAPOMA M MMOABJCHHUC alIIICTHUTA.

BrinaBmiue BoJIoChI 00BIYHO OTpPacTalOT Yepe3 1.5-2 mec.



Dark pigment deposition in the skin surrounding the hair follicle is also characteristic.
Sometimes nail changes also develop.

Observed:
myocardial dystrophies (tachycardia, enlargement of the heart),
hepatopathy (liver enlargement),
nephropathy (protein, cylinders, red blood cells in urine),
gastrointestinal tract (anorexia, abdominal distention, pain, constipation),
anaemia develops,
impaired carbohydrate metabolism,
weight loss,
possible infectious complications.

YVVVVYVYVYYY

Recovery is slow, with the longest lasting dysfunctions of the nervous system and GI
tract.

Some of the early favourable symptoms are a reduction in pain and an increase in
appetite.

The lost hair usually regrows in 1.5-2 months.



JAunarnocruka

Ilono3peHue Ha 3Ty MHTOKCHKAIMIO BBI3bIBAOT HAYAJbHbIE paccTpoiicTBa QyHKIUii
KKT, coueraromuecsi ¢ HEBPOJIOTHYeCKMMHU HAPYIICHUSAMHU.

OcCo0eHHO THNHMYHO HAaJIH4YHeE napeCTesnﬁ B JHMCTAJBHBIX YacTAX KOHEYHOCTEH B
COYCTAHUH CO KI'YUYUMHU 00J5IMH B nmoaoiBax.

TI/IHI/I‘IHI)IM, X0Td U OTHOCUTCJIBHO MO3JHHUM IMPOABJICHHECM CIYKHT ajonenma ¢
XapaKTePpHbIMHA U3SMCHCHUAMMU npmcopHeBoﬁ 30HbI B0OJIOC.

Coam Ta/IMsl PEHTTeHOKOHTPACTHBI M MOTYT ObITh O0OHapy:keHbI (MOCJIe MpueMa siga
per os) npu uccijaenopanum 7KKT, oqHaK0O HA MPAKTHKE 3TO YIA€TCS PeIKO B CBA3M C HEOOIbIIMMHU

KOJIH4YE€CTBAMHU TOKCHUKAHTA.

I[l/lal“HOC% IMMOATBEPKIAACTCH XUMHUKO-TOKCHKOJIOI'HYCCKUM HCcCJIeA0BaAaHUEM omo-
JJOTHYICCKHUX Cpea (KpOBI), MoOo4a, BOJIOCHI, HOFTI/I).

ToxkcHYeCKON CUYUTAETCS KOHIOCHTPalnus TaJXJIUsA B MOYC, IIPCBbIIIAKOIITANA S MKr/J1.

OnHako y padoumx, JJUTEJbHO KOHTAKTHPYWIIUX € TAJJIMEM, €r0 KOHLUEHTPAaUUuH B
Mo4e cocTABJIAT S0— 100 MKr/1 0€3 NPU3HAKOB XPOHUYECKON MHTOKCUKAIIUH.

KOHHeHTpalII/IH TaJUVIUA B MOY€ 3aMETHO INOBLIIIACTCH ITOCJIC BBCACHUS IPCHapaToB
KaJIus.



Diagnostics

This intoxication is suspected by initial GI disorders, combined with neurological
disorders.

The presence of paresthesias in the distal extremities combined with burning pains in
the soles is particularly typical.

Typical, although relatively late, manifestation is alopecia with characteristic changes in
the root hair zone.

Thallium salts are radiopaque and can be detected (after ingestion of poison per os) by
examination of the gastrointestinal tract, but in practice this is rarely possible due to small

amounts of the toxicant.

Diagnosis is confirmed by chemical-toxicological examination of biological media
(blood, urine, hair, nails).

A concentration of thallium in urine exceeding 5 ng/litre is considered toxic.

However, in workers who have been exposed to thallium for a long time, its
concentrations in urine are 50-100 pg/l without signs of chronic intoxication.

The concentration of thallium in urine increases markedly after administration of
potassium preparations.



Jleuenue

JleueHue oTpaBieHMIl TAa/UIMEM HaNpaBJIeHO B INEPBYI0 OYepeAb Ha YyIajdeHHe M3
OpPraHu3Ma BCOCABULIETOCH M HEBCOCABIIETrOCH /1a.

Ounmenne 7KKT Briawvaer B ced0si NPOMBIBAHHE 3KeJylKa PacTBOPOM HATPHUS
tuocyiabdara (0,3%), BBeaeHMe NMEePOPAJBHO KAJIHUA XJOPHAA, a TAKKe AHTHAOTA, KOTOPBHIM
SIBJSCTCH Kaausa peppouyuanogheppam (0epJaMHCKASA J1a3ypb, CBA3BIBACT TAJJIMA B OOMEH Ha
KaJIMi), COJIEBOI0 CJIA0UTEIHLHOTO UJIM COPOUTOJIA.

Jo3a kanusa deppounanodeppara — 250 mr/kr maccel Tesqa. B naabHelmem mop
KOHTPOJIEM 32 KOHUEHTpauued Ta/UIuA B OHMOJOIMYECKHMX Cpelax Lejaecoo0pa3sHo AJIHUTebHOe
BBeJeHUE Kaaus (peppounanodeppara nepopajabHo B cyTouHbIx 103ax S0—100 mr/kr.

BeiBegeHue U3 OPraHu3Ma BCOCABLICrOCH f/1a J0CTUIaeTcss MeToAOM (GOpPpCHPOBAHHOIO
AUype3a B COYCTAHUM C HUCIOJb30BaHUeM Oosbmmx 03 Kajaus (1o 10—15 r/cyT kaaus xaopujaa
10/ KOHTPOJIEM 32 KOHUEHTPALMEH ero B CHIBOPOTKE KPOBH).

B kauecTBe cpeacTBa, CIOCOOCTBYIONIET0 BhIBEIEHHUIO TAJUIUSA, MCIOJIb30BAIM TaKxke D-
nenunuuiaMuH (750 Mr/cyt nepopaJjbHo).

IlaToreHeTH4yeckoe W  CUMITOMATHYECKOE  JieYeHHE  BKJKYAIOT  BBeJeHHE
HEeHPOTPONHBIX CPEACTB, MAJIBIX TPDAHKBWJIH3ATOPOB, 00€3001MBAIOIIHX.



Treatment

Treatment of thallium poisoning is primarily aimed at removing absorbed and non-
absorbed poison from the body.

Purification of the GI tract includes gastric lavage with sodium thiosulfate solution
(0.3%), oral administration of potassium chloride and the antidote potassium ferrocyanoferrate
(Prussian blue, binds thallium in exchange for potassium), salt laxative or sorbitol.

The dose of potassium ferrocyanoferrate is 250 mg/kg of body weight.
Further under control of thallium concentration in biological media it is advisable long-term
administration of potassium ferrocyanoferrate orally in daily doses of 50-100 mg/kg.

Excretion of absorbed poison from the body is achieved by forced diuresis in
combination with the use of large doses of potassium (up to 10-15 g/day of potassium chloride
under control of its concentration in blood serum).

D-penicillamine (750 mg/day orally) was also used as an agent promoting thallium
excretion.

Pathogenetic and symptomatic treatment included administration of neurotropic
agents, minor tranquillisers, analgesics.



bJiarogapro 3a BHUMaHHe
Thank you for your attention
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