aktualni problémy
toxicity rtuti
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Rtut’
(Hg, hydrargyrum)

lidstvem vyuzivana pfes 3 000 let

po celou dobu sbirani zkuSenosti s jeji toxicitou
rtut’ poSkozuje nékolik organovych systémd
neurotoxicita = kriticky toxicky ucinek Hg

projev nepriznivého ucinku podminény dostupnosti

(fyzikalné-chemické vlastnosti konkrétni formy)




Rtut’ a jeji fyzikalné-chemické formy

4 N\N( Y4 )

Hg® Hg?* organicka Hg
elementarni rtut: anorganické organické formy,
kovova nebo ve slou€eniny zejména methylrtut

formé par (MeHg, CH,Hg)

\_ L J

tyto formy nejsnaze prochazi
hematoencefalickou
membranou



Expozice rtuti

v souCasné dobé obecny trend:
dlouhodoba expozice relativné nizkym koncentracim

expozice Hg® i Hg-org. v Zivotnim i pracovnim prostfedi

Hg°
pracovni prostfedi: vyroba chléru, vybojek, pfistrojl, tézba zlata

Zivotni prostredi: zubni amalgamy

Hg organicka
zivotni prostfedi: ryby (tragédie v japonské Minamatég),

dezinfek&ni prostifedky (mofeni obili v Iraku)




Minamata (JAP)



In the Iraq poisoning, of an estimated 50,000 people exposed to the contaminated bread,
459 died, and 6,530 were hospitalized.

el:lg Poisoned Whea

Photographs from Neurotoxicology, 1995, Vol. 16, No. 4




Sick from sushi

A fish lover feels the effects of mercury
Published: August 2014

Richard Gelfond liked to play tennis, but he noticed he was
having trouble keeping his balance. That's when he decided it
was time to seek medical advice about the mysterious
symptoms he'd been experiencing, which included a feeling of
numbness in his lips and tingling in his feet.

Gelfond, of New York City, who is chief executive officer of the
innovative motion picture company Imax, consulted several
doctors, who also were baffled until one of them finally asked
him whether he ate a lot of seafood.

He certainly did. Gelfond often had fish for lunch and dinner as . AT — = -
Imax's CEO, Richard Gelfond, still has some

part of a low-calorie, low-cholesterol diet. And he primarily ate
; : : problems from mercury exposure.
swordfish, tuna steaks or sushi, and Chilean sea bass, all of Photo: Axel Dupeux
which tended to have moderate to high levels of mercury. The
blood test his doctor ordered revealed that Gelfond’s mercury
level was 13 times as high as the 5.8 micrograms of mercury per liter of blood that EPA officials consider a safe
level.




Rtut’ ve vodnim prostredi

Schéma cesty rtuti od emisnich zdroji (sopka,
elektrarna spalujici uhli) do vodniho prostredi.

Znacna cast rtuti i jeji metylované formy vzhledem ke
svym fyzikalnim vlastnostem skon¢i adsorbovana
pfimo na drobné vodni organismy nebo ¢astecCky
organické hmoty, které jsou pozfeny.

Tyto drobné organismy jsou pak napf. v mofi potravou
pro kril. Kril je pak potravou pro vétsi ryby a na konci
potravniho fetézce jsou predatofi jako Zralok nebo
mecoun.

Symbolicky teplomér znazorniuje, jak se koncentrace
rtuti zvysSuji pfi cesté potravnim fetézcem v dusledku
bioakumulace.




COAL-FITRED POWER PLANTS ARE THE
LARGEST SOURCE OF TOXIC MERCURY:
THEY EMIT 72% OF ALL MERCURY AIR
POLLUTION IN THE UNITED STATES.

WHEN A COAL SMOKESTACK IS NOT
FILTERED, MERCURY AND OTHER
FPOISONS-ARSENIC, LEAD, NICKEL
CHROMIUM, AND ACID GASES-ARE
RELEASED INTO THE AIR.

THAT MERCURY DRIFTS THROUGH
THE ATR ACROSS THE GLOBE AND
RAINS DOWN INTO RESERVOIRS,
RIVERS, LAKES, AND THE OCEAN.
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EVERY STATE IN THE COUNTRY HAS
ISSUED A FISH APy ISORY BECAUSE OF
UNSAFE MERCURY CONTAMINATION.

MICROORGANISMS IN THE WATER
CONYERT THE MERCURY TO A HIGHLY
TOXIC FORM, CALLEDG METHYLMERCURY.

THAT BACTERIA MAKES THE MERCURY
“BIO-AYAILABLE" - ABLETO BE TAKEN
UPF BY FISHTHAT CONSUME IT.

METHY LMERCURY IS ABSORBEL 8Y
FISHTHROUGHTHEIR GTLLS AND
DISPERSED THROUGH THEIR BOPIES,

IT ACCUMULATES IN FATTY TISSUE.




CONTAMINATED FISH IS EATEN 8Y
OTHER FISH, BIRDS, AND
MAMMALS - INCLUPING HUMANS.

TYPICALLY, THE LONGER A FISH
LIVES, AND THE LARGER IT IS, THE
MORE MERCURY ACCUMULATES IN
ITS FLESH,

KING MACKERAL, TILEFISH, RAY,
GROUPER, HALIBUT, SWORDPFISH
BARRAMUNDI, SHARK, GEMFISH,
TUNA, ANP ORANGE ROUGHY ALL

CONTAIN HIGH LEVELS OF
MERCURY.
ONCE WE EAT CONTAMINATED FISH, _
METH/LMERCURY GOES DIRECTLY actin
INTO THE ORGANS THAT HAVE THE P\

MOST FATS, WHERE IT ACCUMULATES.

BREASTS: MERCURY IS FOUND IN
BREAST MILK.

BRAINS: METHYLMERCURY IS ABLE TO
BREACH THE BLOOD-BRAIN BARRIER.

UMBILICAL CORD: METHYLMERCURY
REACHES THE FETUS AND THE BABY'S
PEVELOPING BRAIN,

FETUSES AND YOUNG CHILCREN ARE
ESPECIALLY VULNERABLE TO POTSON,
WHICH CAUSES CAUSES BRAIN
NEURON PEGENERATION AND
IMFAIRS LEARNING AND GROWTH.

growth cone  neurofibrils tubulin

healthy growth cone
neuron

mercury.~
ions

mercury-affected growth cone




LEAST MERCURY ‘\\ﬂ\ﬁ

Sﬂ;h?;"f;s E‘em;g - ga“ljliﬂe Epidemiologické studie

utterfis ackerel {N. callop* , v P Ly . . xar

Catfish Atlantic, Chub)  Shad (American) Méa MeHg v téhotenstvi vliv na postnatalni vyvoj déti?

Clam Mullet Shrimp*

Crab (Domestic) Oyster Sole (Pacific) ,

Crawfish/Crayfish ~ Perch (Ocean) Squid (Calamari) l. Faerské OStrovy

Croaker (Atlantic)  Plaice Tilapia 900+ pérl‘] matka-dité

Flounder* Pollock Trout {Freshwater) v . , T

Haddock (Atlantic/* Salmon (Canned]* * Whitefish vlasy matky - pupecnikova krev - neurobehavioralni parametry

Hake Salmon (Fresh)**  Whiting v 7 letech

expozice: velrybi tuk
vyznamna asociace se zhorSenim schopnosti

EAT SIX SERVINGS OR LESS PER MONTH:

Bass (Striped, Black) Jacksmelt Skate*

Carp {Silverside) Snapper® ,

Cod (Alaskan) Lobster Tuna [Canned Il. Seychelské ostrovy

Croaker Mahi Mahi chunk light) P A

[White Pacific) Monkfish* Tuna (Skipjack)* 800 paru matka-dite vty v s o

Halibut (Atlantic/*  Perch (Freshwater) Weakfish (Sea Trout) vlasy matky - dovednosti déti 6/24/66 mésicu, 9 let
i expozice: strava bohata na ryby

" wowweacuny XL | z4dn4 korelace

EAT THREE SERVINGS OR LESS PER MONTH:

Bluefish Mackerel Tuna . . . L. .. . . ,
Grouper* (Spanish, Gulf)  (Canned Albacore) ? mozny kombinovany vliv s dalSimi toxiny ve velrybim tuku
o y !
Sea Bass (Chilean)* Tuna (Yellowfin)* 2 prospesnost omega—3 MK

i
HIGHEST MERCURY a’
AVOID EATING: .. . ; . . .
Mackerel (King)  Shark® T US FDA doporucuje téhotnym a kojicim Zenam, aby se vyvarovaly
Marlin® Swordish* (Bigeye, Ani|* konzumace masa ze Zraloka, mecouna, makrely a platyze. U ryb s

Orange Roughy*  Tilefish*
Source: http:/‘www.ofhealthandbeauty.co.uk
*Overfished species. Best not to buy 1f you care about environment
** May contam PCBs

niz8§im obsahem metyirtuti se pripousti dvé porce tydné.



~ COUNTERTHINK
SEAFOOD MERCURY WARNING'

So WHN ARE WE ¥ BECAUSE THeY CoTAN
NGT, SURYOSED To [TOXIL LENELS cﬁﬁ\mcu&ﬂ
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Flu Shots, Vaccines. It'sIn There.

WWW Hnmshgamst?ﬂercuw com

i

Thiomersal

organicka sloucenina rtuti od 30. let obsazena ve vakcinach
obavy z poSkozeni malych déti

Ockovaci schéma zahrnujici TBC, polio, zaskrt, tetanus, ¢erny kasel,
Haemophilus influenzae b, spalni¢ky a virovou hepatitidu B, znamena
béhem prvnich 6 mésicu zivota davku az 188 ug Hg.

Lze vystopovat urcité biochemické spojitosti mezi autismem a otravou
rtuti, +odpovida doba prvniho pozorovani

Thiomersal je v§ak metabolizovan na ethylrtut, dobfe vyloucitelnou.

moznost nahrazeni vicedavkovych vakcin za jednorazové bez
thiomersalu (drazsi)

Pokud by vysoka cena jednodavkovych baleni vakcin méla v
ekonomicky chudSich oblastech svéta ztiZit dostupnost ockovani,
znamenalo by to ve svych dusledcich vétsi zdravotni ohrozeni nez
predstavuje rtut z thiomersalu.



Don't mix your ethyls with your methyls

a
Do you think methyl mercury
is the same as ethyl mercury?

By that logic pouring yourself a glass of methyl alcohol instead of
ethy| alcohol would be the same. Except it's not. With methyl alcohal,
you may wake up blind, or you may not wake up at all.

Ethyl mercury is a metabolite of thimerosal, the kind found in some flu
vaccines (but removed from all other US routine childhood vaccines).
It does not accumulate in the body. Methyl mercury, the kind found in
deep sea fish, has environmental concerns and it DOES bicaccumulate.
Mixing ethyls and methyls could be detrimental to your health.



Amalgamova tézba zlata

v celosvétovém méfitku rizikova profesionalni expozice
- zemina se prosiva a misi se rtuti
- zlato vytvafi amalgam

- odparenim rtuti zbyde Cisté zlato

— expozice délnikd a jejich rodin v zemich tfetiho svéta




Zubni amalgamy

aktualné nejvyznamnéjsi zdroj expozice param elementarni rtuti
vice nez 150 let - po celou dobu obavy z toxicity
3 % svétové spotfeby Hg

— amalgamové valky

1. USA 2. pol 20. stoleti
Sarlatani: zazra¢né ustoupeni potizi po odstranéni vyplné
predbézné obavy, konkurencéni boje

2. Némecko: Alfred Stock
uvolhovani Hg z vyplni — nékteré nemoci

3. soucasnost
informace o pribé&zné korozi a uvolfiovani Hg°
obavy z u¢inkd uvolhované Hg




Zubni amalgamy

smés stfibra, médi a cinu se rtuti ~ 1:1

jedna vypli ~ 15 pg Hg denné

Copper  Zinc

| Mercury

WHO

pfijem Hg z amalgama 1.2 - 27 yg denné
odpovida cca poloviné celkovych pFijmu
tolerovatelny denni pfijem 40 ug
+zvySeni pfijmu zvykanim (video)

(az k urovni profesionalni expozice)

a0
35 4
30
254

20 1

MERCURY CONCENTRATION ng/mL

1.5

10 T T T T T T
2 4 & a8 10 12

NUMBER OF OCCLUSAL AMALGAM SURFACES
Fig. 2 — Mean baseline blood concentration of mercury for each subject

plotted against number of occlusal amalgam surfaces. The linear regression
line is shown, r = 0.72.



https://youtu.be/If81vDpy91g

Zubni amalgamy - epidemiologické studie

amalgam illness syndrome
nespecifické potize: unavnost, nespavost, bolesti hlavy, nalady
pacienti se vSak neliSili vyznamné poctem amalgami

(teorie: malo selenu, psychosomaticka zaleZitost)

roztrousena skleréza
Casova souvislost ¢astéjSiho vyskytu se zavedenim amalgamu

vétSina epidemiologickych studii nenasla vyznamnou souvislost

Alzheimerova choroba
snadny vstup par rtuti z dustiny ustni do limbického systému

genotyp Apo-E4 (pfislusny isomer neobsahuje -SH skupiny)



Zubni amalgamy - epidemiologické studie

amalgam illness syndrome Evidence-based doklady
nespecifické potiZze: inavnost, nespavost, bolesti hlavy, nalady zatim nenalezeny.
pacienti se vSak neliSili vyznamné poctem amalgami

(teorie: malo selenu, psychosomaticka zaleZitost)

roztrousena skleréza

Nékteré staty doporucuji
omezovat amalgamy:
vétSina epidemiologickych studii nenasla vyznamnou souvislost Némecko, Svédsko,

Dansko, Kanada.

Casova souvislost ¢astéjSiho vyskytu se zavedenim amalgamu

Alzheimerova choroba
snadny vstup par rtuti z dustiny ustni do limbického systému

genotyp Apo-E4 (pfislusny isomer neobsahuje -SH skupiny)



Profesionalni expozice stomatologického personalu rtuti

= 400
£ *
g
zpUsob expozice: inhalaéni, perkutanni 5 300 ¢
5]
rizikové ukony: pfiprava, aplikace, g
200
brouseni a odstranovani vyplni
+moznost nahodné kontaminace prostredi 100 }
. , P 0
koncentrace par rtuti v dychaci zoné: 0 5 10 15 20
25 ug/m?3 stomatolog pocet odvrtani

20 pg/m?3 sestra

Obr. 1. Celosménna expozice lékafe v zdavislosti na pocétu odvr-

180 ug/m?® extrémni pFipady (18 odvrtani) tanych amalgamovych viplni, (1) + plodni koncentrace (ug m™),
R® = 0,908, (2) O koncentrace v ovzdudi (ug m ), R* = 0,856



Profesionalni expozice stomatologického personalu rtuti

13
EXR brousent starého g odvrtani amalgamu
= 9 novy amalga :
3 / S a novy amagam
g 71 odvrj:an.' s!tar €h0a  ogiyrtgni amalgamu
*E 5 | vy amalgam anowy
@
g 3 —
5 poledni giestavke™
L T A s B B B L
o W o W o wmo wmo o o o o wno n o o o wmo ;N o
00 00O 00 0 O O O O D O 0O SO v v v v NN NS MM o M = s o= o= Wy
stomatolog sestra
- vice exponovan - nenalezena souvislost mezi
- inhalace Hg® + aerosolu poctem pfipravovanych vyplini
pfi brouseni a expozici (dobra technika)

- zejména inhalace Hg°

(rovnomérna koncentrace)



Profesionalni expozice stomatologického personalu rtuti

dlouhodoby monitoring:
Hg v moc€i stomatologického personalu:
10-39 pg/l

Hodnota bio. limitu pro profesionalni expozici:

100 pg/l (dosazena u 2 % sester)

vyplyva:
vySSi expozice stomatologického personalu
vy88i u stomatologu nez sester

kriticka Cinnost: odvrtavani starého amalgamu




Opatreni ke snizeni rizika expozice - personal

oblicejovy §tit
mirn& omezuje expozici Hg® (2x)

zamezuje expozici aerosolu (20x)

rouska
celodenni noSeni = sekundarni expozice
(kontaminace aerosolem s jeho naslednym odpafovanim)

vhodné v kombinaci se Stitem (stale vhodné vyménovat)

Cisti¢ vzduchu
filtr zachycuijici rtut,

vifeni prachovych ¢astic s Hg-aerosolem




Opatreni ke snizeni rizika expozice - pacient

odvrtavani a brouseni
brouseni a odvrtavani - dvakrat zvazit nutnost zakroku
(zejména u téhotnych Zen)

prevladajici nazor: odstrafiovat amalgamové vyplné nevhodné

ochranné pomucky
pfi nutném odvrtani pouziti kau€ukové zabrany

pfi alergii na rtut (nebo marnivosti) viz obr.

rtut' v krvi po odstranéni vypiné

1,20

0,80

040 |

0,00

[ 1,04

0 5 44 360 1368 5496

hodiny od stomatologického zakroku




expozice rtuti z amalgamu - zavéry studii

amalgam zvysSuje obsah rtuti v téle

kratce po aplikaci i odstranéni hladina Hg vzrusta

stomatologicky personal je zatiZzen profesionalni expozici rtuti
expozice lékarského personalu nepfekracuje pfijatelnou miru rizika

zakladni ochranné pomucky jesté minimalizuji expozici

=,




