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Na Mg Al Si P s
3 3 22,9898 24,305 26,9815 28,0855 h
Hartpwuin Maruuin ANOMUHUA KpemHui Docdy
K 19 Ca 20 |21 Sc 22 Ti 23 Ni
4 39,0983 40,078 | 44,95591 47,88 50,94
4 Kanun Kansuwn Ckanann TuTan Hukens
29 Cu | 3° Zn | Ga 31| Ge 321 Ad
5 63,546 65,39 69,723 72,59
Mean HUuHk | Fannuii repmaHmn Mbi
3 3 4 41
Rb 7| sr 3508 Yalie® Zr Pd
6 85,4678 87,62 | 88,90585 91,224 92ﬂ
5 Py6uawuin CrpoHUuun NTTpnii LUupxoHun lnnaavn
47 pg |8 Ccd| In 42| sn  5Y st
7 107,8682 112,411 114,82 118/71
Cepe6po Kagmuin | Muanin Onoso Cypb ‘"A_‘
55 5 5 2 3
Cs Ba M A T Hf |7 Ta W Re Os Ir Pt
8 132,905 137,33 | 138,9055 8,49 180,9479 183,85 186,207 190,2 192,22 195,08
Le3un Bapun JanT FracdbHun |\ TaunTan Bonbdpam PeHumn OcmMmun Mpuawii NMnatuHa
6 72 Au |%°  Hg |TI 'l Pb 521 Bi %21 Po 841 At 85| Rn 8
9 196,96654 200,59 204383 207,2 208,98 [209] [210] [222]
3onoTo PryTe | Tannuin CeuHey cMyT NMonoHwun AcTtart PapoH
Fr 87 Ra 88 |89 **AC\ 104 105 Db 106 sg 107 Bh 108 Hs 109 Mt 110 Ds
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8 Cce(®**> Pr (°° Nd (% Pm |®> Ssm (°** Eu|® Gd(** Tb (°*®* Dy|% Ho |*® Er |[®° Tm | Yb|”* Lu
*JlanTtaHouAabl | 140,115 140,908 144,24 144,913 150,36 151,965 157,25 158,925 162,50 164,93 167,26 168,93 173,04 174,967
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CBuHel BXoaguT B cocTaB 80 pasrinyHbIX MUHEPAnoB.
BaxHeunwine n3 H1X: raneHunT PbS, uepyccur PbCO,, aHrne3ur PbSO,.
B npupoaHbIX yCnoBUsAX YacTo obpasyeT KpynHble 3aneXxun CBMHLOBO-LIMHKOBBIX UMW
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CBI/IHeLI, MSATKWUIA, MNACTUYHbIW, NErkonnaBKNin MeTanmn, oTNYaoLLNINCS
BbICOKOV KOPPO3MOHHOI CTOMKOCTbIO, YEM 1 ONpEeAErsieT XapakTep ero
MPYMEHEHNA B PA3NIMYHbIX obnacTax YenoBeveckom AesATenbHOCTY
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CBuHeL aKTMBHO WCNONb3OBancsa nabMu, HadyMHaa c VIB. OO H.3. (Hanpumep, AOnS
CTPOUTENLCTBA BOAOMPOBOAHLIX Tpyd B [peBHem Pume). BnevatnswT macwitadbl
ncnonb3oBaHuns ceuHua B [ipeBHEM PuMe — npubnusnTernbHO YeTbipe KunorpaMmma B rof Ha
®% ywy HaceneHus. B COBpeMeHHbIX CLWA ato r|0Tpe6neH|/|e BCEro Ha gBa Kunorpamma

CBMHuOBaﬂ Tpyba no koTopoun wna
Bop.a B ApeBHe Pume
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B HacTosiLee BpeMsa N3BnNe4YEeHHbIN N3 BTOPCbIPbSA CBUHEL]
| cocTaBnsaeT bonee NosIoBUHbI BCErO NPOM3BEOEHHOIO BO ‘

BceMm mupe metanna. B CLUA 6onee 4yem 80% CBMHLA —

nony4aroT NyTemMm BTOpU4HOM nepepaboTku, a B EBpone - ’
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Ha wnsrotoBrnieHne akkymynatopoB wmaeTr 6oree 60% CBUHUA,
notpebnsemoro Bo BcemM Mupe. CBUHLIOBblE (KUCIOTHbIE)
aKKyMynsTopbl Heobxogumbl Ansi 3anycka aBTOMOOWUSIbHLIX,
CyOOBbIX U CaMOJSIETHbIX ABUraTeENEMN. ..
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[IJTFOCAHUW ECJIN TTINTABHWJI CBUHEIL]

nncaHW ecrnin Nnaswnn B geTcBe CBUHEL, U3 aKKyMYIiaTopa

CBMHEL, N3 WU3HOLLUEHHBIX aKKyMYJIATOPOB
NCNOSb3yeTCcAaA O KYyCTapHOU MeEpeEnsaBKuy,
Hanpumep, MNpu  U3rOTOBIIEHUMN  TPY3Un
PbIOOSTIOBHLIX CHACTEN, OXOTHUYLEN OPOOU nnn
rmpb. KycTapHoe mn3BrnevyeHne cCBUHLA U3
aKKyMYIIATOPOB  CEPbE3HO  BpeauT  Kak
oKpyXatlowen cpege, TaK W 300POBbIO
NNaBUNbLLWKOB. ..
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CBI/IHeLI, — TOKCUYHbIN, TO €CTb ONacHbIN AN XXUBbIX OpraHN3mMosB,
anemeHT. OH OTHOCUTCH K KaTeropmmnm nepBoro Kriacca ornacHOCTH.

OTpaBJ'IeHI/Ie YyerioBeKa CBUHLOM HAa3bIBA€TCA CATYPHU3M...
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Beethoven’s terminal illness and death The lead in Beethoven’s hair
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ABSTRACT is di \ ven' ; al i Published online September 2006 ’ i e . o . o s ' - ; a
disease have all been proposed. In this article all primary source documents  Correspondence to FMM Mai,
related to Beethoven's terminal iliness and death are reviewed. The documents  Medical Advisory Unit, HRDC, Sth
include his letters, the report of his physician Andreas Wawruch, his Conversation ~ Floor: Tower A, 355 River Road,

Books, the autopsy report, and a new toxicological report of his hair. ey O S Iy Coats Abstract

In the past several years a number of inadequately substantiated reports appeared in the popular

His terminal illness was characterised by jaundice, ascites, ankle oedema and media, asserting that lead (Pb) found in Beethoven’s hair indicated that he was a vicuim of
¢ { Pb poisoning and suggesting that lead played a role in his deafness and illnesses. This article reviews

abdominal pain. The aUtOPS.Y data 'nd'cﬁte that Be?‘fhoven had.arrh.osus of the l!ver, critically a recent report of the longitudinal distribution of Pb along individual hairs belonging to
and probably also renal papillary necrosis, pancreatitis and possibly diabetes mellitus. francois.mai@hrdc-drhe.gc.ca Beethoven by Dr Reiter [1], who interprets the Pb concentration profile of an individual hair in terms
His lifestyle for at least the final decade of his life indicated that he overindulged in of several hypothetical occurrences which might have exposed Beethoven to lead during the last few
alcohol in the form of wine. Alcohol was by far the most common cause of cirrhosis months of his life and concludes that the resulting Pb poisoning caused his death. This hypothesis is,

at that period. Toxicological analysis of his hair showed that the level of lead was however, in need of substantiation by additional data since it is at variance with the known kinetics of
) Pb in blood and because the Pb content of hair is recognized as a problematical and unrcliable

biomarker of lead absorprion, in part, because it is not possible 1o exclude exogenous Pb

CyLlecTBYET rmnoresa, YTo 04HOM U3 NpuYnH cmepTu J1. beTxoBeHa ObINo
OTpPaBIiEHNE CBUHLIOM, KOTOPbIM B 6OSIbLLIOM KONM4ecTBe bbli1 0bHapyXeH
B BOJS10Cax YCOrLIEero KomrnosumTopa...

tel. +1 (0)613 952 2775

fax. +1 (0)613 952 1040
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CaTypHI/I3M cTan I'IpI/ILII/IHOI7I Tparegun, npousowenwen ¢ 17 HOPBEXCKNMMU
}f.l_.'. OXOTHMKaMn 3umon 1872-1873 rogoB Ha ocTtpoBe LUnuuybepreH («Tparegus B
LUBEACKOM aomex»). B 2008 rogy Oblno obHapyXeHO OrpoMHOE KONMMYECTBO CBUHLA,
| KOTOpbIV Monan B X OpraHn3mbl C MULLIEN. ..
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KakoB o0umm yuiepb ot 3arpa3HeHnUs CBUHLIOM rOPOACKMNX

3arpsi3HEHHOIO Crosi AOHHbIX OTNOXeHUW B 03. Jlamba ([eTpo3aBoack)
n okono 1000 — angd o3. [notnybero (MeaoBeXberopck)
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[opoackme BogoEMbl aKTUBHO UCMOMb3YHOTCS MECTHbLIM
HaceneHnem (pbibak Ha 03. Jlamba, eecHa 2018 2.)
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