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Dithiokarbamaty: objev a historie

1. Co je znamo o toxikologii pesticidu zinebu a
Ziramu

2. Co je znamo o toxikologii pesticidu manebu
a ferbamu

3. Vliv dithiokarbamatovych pesticidu na zivotni
prostredi

4. Parkinsonova nemoc a dithiokarbamatove
pesticidy
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Zineb a ziram: toxicita

« Existuje pomerne hodne vedeckych studii,

které ukazuiji toxicitu téchto pesticidu na urovni
bunek. Dokonce bylo publikovano, ze ziram
dokaze inhibovat E1 enzymv ramci ubikvitin-
proteazomoveho systemu (v nasi laboratori
vyzkum J. Sedlacka).

Na urovni Zivocichu a zivotniho prostredi se
tyto latky nepovazuji za prilis toxické. Zineb je
silne toxicky pro krouzkovce.

Byl dokonce publikovan pripad, kdy zena brala
disulfiram a zinek (vznika analog ziramu) a
zbavila se tak metastazy melanomu v jatrech.
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Zda se, ze ziram a jeho analogy by mohl mit spiSe pozitivni
efekt u lidi.
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Maneb

« Maneb byl podezfivan z toho, ze zpusobuje u
lidi po dlouhodobé expozici Parkinsonovu
nemoc. O tom vice nize.

« Prisuzuje se mu i karcenogenita a je toxicky
pro vyvijejici se organismy.
* Je mirné toxicky pro vodni organismy.
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Ferbam

« Je povazovan za karcinogen, ale o jeho
toxicité toho neni moc znamo. Jako take o
jinych dithiokarbamatech, o ferbamu jsou
publikovany studie, ukazujici jeho negativni
vliv na vyvijejici se organismy.

« Ma negativni vliv na vodni zivocichy, je pro né
vetsinou silne toxicky.
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Vliv na zivotni prostredi

* Pouzivani pesticidu se obecné povazuje za
skodliveé pro zivotni prostredi.

« Dithiokarbamatove pesticidy pres sve
negativni vlastnosti na zivotni prostredi
(zejména na vodni zivocCichy) maji velkou
vyhodu v tom, ze

A) se neakumuluji v téle organismu
B) se neakumuluji v zivotnim prostredi

Letni semestr 2015
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Parkinsonova nemoc

« Hlavni negativni obraz pouzivani techto
pesticidu byl nedavno zpusoben vyzkumy,
které naznacovaly spojeni mezi nimi a
vznikem Parkinsonovy choroby.

* V posledni dobe se vsak vyzkumy na bunecné

urovni a hlavne epidemiologickymi studiemi

Al LD el
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Review

Pesticides and Parkinson’s Disease—lIs There a Link?

Terry P. Brown,” Paul C. Rumsby,? Alexander C. Capleton,” Lesley Rushton,” and Leonard S. Levy’

"Medical Research Council Institute for Environment and Health, University of Leicester, Leicester, United Kingdom; ZNational Centre for

Environmental Toxicology, WRc-NSF Ltd., Medmenham, Marlow, United Kingdom

Parkinson’s disease (PD) is an idiopathic disease of the nervous system characterized by progressive
tremor, bradykinesia, rigidity, and postural instability. It has been postulated that exogenous toxi-
cants, including pesticides, might be involved in the etiology of PD. In this article we present a
comprehensive review of the published epidemiologic and toxicologic literature and critically evalu-
ate whether a relationship exists between pesticide exposure and PD. From the epidemiologic litera-
ture, there does appear to be a relatively consistent relationship between pesticide exposure and PD.
This relationship appears strongest for exposure to herbicides and insecticides, and after long dura-
tions of exposure. Toxicologic data suggest that paraquat and rotenone may have neurotoxic actions
that potentially play a role in the development of PD, with limited data for other pesticides.
However, both the epidemiology and toxicology studies were limited by methodologic weaknesses.
Particular issues of current and future interest include multiple exposures (both pesticides and other
exogenous toxicants), developmental exposures, and gene—environment interactions. At present, the
weight of evidence is sufficient to conclude that a generic association between pesticide exposure
and PD exists but is insufficient for concluding that this is a causal relationship or that such a rela-
tionship exists for any particular pesticide compound or combined pesticide and other exogenous
toxicant exposure. Key words: epidemiology, literature review, Parkinson’s disease, pesticides, toxi-
colog}r. Environ Health Perspecr 114:156-164 (20006). doi:10.1289/ehp.8095 available via
bttp:/ldx.doi.org/ [Online 7 September 2005]

development of PD), such as farming, rural
living, and consumprion of well water.

To date, there has been no comprehensive
literature review of the epidemiologic and tox-
icologic evidence to critically evaluate whether
a causal relationship exists berween exposure
to pesticides and the development of D or
parkinsonism. In this article we summarize
such a critical review, undertaken on behalf of
the U.K. Advisory Committee on Pesticides.

Methods

We conducted a search of 10 major online bib-
liographic databases in April 2003 to identify
references pertaining to the role of pesticides in
the developmenr of PD and parkinsonism. We
selected search terms used with reference to the
relevant indexing terms used in Embase

(Elsevier, New York, NY, USA) and MedLine
{T\T"lr;r\nq] ]nrr;rlln:lc f\F Hﬂ"}]rl'\ Rﬂrl'\ﬂcl’l"} :\Jn
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Co Je to Parkinsonova nemoc?

Jedna se 0 zavazné neurodegenerativni
onemochneni, které se projevuje jednak na
urovni fyzicke, jednak na urovni psychicke.

Fyzicky: treseni, tuhost, pomalost a nestabilita
drzeni tela. Pacient spatné ovlada sve pohyby.

Psychicky: poruchy reci, poznavacich
schopnosti, nalady a intelektu.

Letni semestr 2015
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Bazalni ganglia

Basal Ganglia and Related
Structures of the Brain

fi§

basal ganglia
. —globus pallides
thalamus

substantia
rigra
cerebellum
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Epidemiologie PN
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Priciny v zivotnim prostredi?

 Dodnes je obecné povazovano za spravne

tvrzeni, ze Parkinsonovu nemoc zpusobuiji
pesticidy (napf. herbicid Agent Orange), ktere
se dostaly do zivotniho prostredi a jimz jsme
vystaveni po dlouhou dobu.

Nedavno byla publikovana epidemiologicka
studie, delana v Kalifornii, ktera prinasi
zajimave vysledky.

Jedna se o publikaci Wang et al. Eur. J.
Epidemol. 2011 s nazvem: ,Parkinsons
disease risk for ambient exposure to

pesticides.
Letni semestr 2015
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Abstrakt studie

Abstract
use of neurotoxic pesticides suspected to affect dopami-

Due to the heavy and expanding agricultural

nergic neurons, it is imperative to closely examine the role
of pesticides in the development of Parkinson’s disease
(PD). We focus our investigation on pesticide use in Cal-
ifornia’s heavily agricultural central valley by utilizing a
unique pesticide use reporting system. From 2001 to 2007,
we enrolled 362 incident PD cases and 341 controls living
in the Central Valley of California. Employing our geo-
graphic information system model, we estimated ambient
exposures to the pesticides ziram, maneb, and paraquat at

work places and residences from 1974 to 1999. At work-
places, combined exposure to ziram, maneb, and paraquat
increased risk of PD three-fold (OR: 3.09; 95% CI: 1.69,
5.64) and combined exposure to ziram and paraquat,
excluding maneb exposure, was associated with a 80%
increase in risk (OR:1.82; 95% CI: 1.03, 3.21). Risk esti-
mates for ambient workplace exposure were greater than
for exposures at residences and were especially high for
younger onset PD patients and when exposed in both
locations. Our study is the first to implicate ziram in PD

A. Wang (<)

Epidemiology, UCLA School of Public Health, BOX 951772,
650 Charles E. Young Drive,

Los Angeles, CA 90095-1772, USA

e-mail: Anthony.ep1@gmail.com

S. Costello

ctiology. Combined ambient exposure o ziram and para-
quat as well as combined ambient exposure to maneb and
paraquat at both workplaces and residences increased PD
risk substantially. Those exposed to ziram, maneb, and
paraquat together experienced the greatest increase in PD
risk. Our results suggest that pesticides affecting ditferent
mechanisms that contribute to dopaminergic neuron death
may act together to increase the risk of PD considerably.
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—_ Table 2 Effect estimates (ORs and 95% Cls) for ambient pesticide exposures to paraquat, maneb, and ziram in the Central California Valley
study population for the 1974-1999 time window of exposure

Occupational® Residential®
A TR B Case Control Adjusted OR* 95% CI Case Control Adjusted OR* 95% CI
o (N = 362) (N =341) (N =362) (N =341
-
U
Pt Not exposed to paraquat, 164 191 1.00 Reference 122 136 1.00 Reference
® maneb, or ziram
Exposed to paraquat, 81 78 1.26 (0.86, 1.86) 109 125 0.91 (0.63, 1.31)
OP Vzdélavani not maneb or ziram
pro konkurenceschopnost . d d d d
Exposed to maneb, 1 3 — 2 1 — —
INVESTICE not ziram or paraquat
DO ROZVOJE Exposed o ziram, 6 6 1.37 (0.42, 449) 4 3 1.48 (0.32, 6.85)
VZDELAVANI not maneb or paraquat
Exposed to ziram and maneb, 1 0 . _ 1 0 - 4
not paraquat
Exposed to maneb and paraquat, 26 21 1.41 (0.75, 2.68) 34 21 1.59 (0.86, 2.95)
not ziram
Exposed to ziram and paraquat, 37 24 1.82 (1.03,3.21) 37 27 1.37 (0.78, 2.42)
not maneb
Exposed to maneb, ziram, 46 18 3.09 (1.69, 5.64) 53 28 1.86 (1.09, 3.18)

and paraqual
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Pn” Table 5 Effect estimates (ORs and 95% Cls) for ambient exposures to maneb, ziram, and paraquat by age at PD diagnosis for the 1974-1999
EVROPSKA UNIE time window of exposure
= Occupational® Residential®
Case Control OR*  95% CI Case Control OR*  95% CI
(N=2362) (N=34]) (N=362) (N=2341)
EATE
o® Maneb and paraquat exposure
o 60 years old or younger
®
° Not exposed to maneb or paragquat 30 56 1.00  Reference 20 38 1.00  Reference
Exposed to maneb or paraquat 29 28 1.78  (0.87, 3.64) 36 42 1.53  (0.73, 3.19)
OP Vzdélavani Exposed to maneb and paraquat 18 3 8.75  (2.31,33.19) 21 7 482  (1.69, 13.76)
pro konkurenceschopnost
Over 60 years old
INVESTICE Not exposed to maneb or paraquat 140 141 1.00  Reference 106 101 1.00  Reference
\?ZODFE%\\//EF\LJJF Exposed to maneb or paraquat 91 77 1.22 (0.82, 1.83) 113 111 0.89  (0.60, 1.32)
Exposed to maneb and paraquat 54 36 1.48 (0.88, 2.50) 66 42 1.28 (0.78, 2.09)
Ziram and paraquat exposure
60 years old or younger
Not exposed to ziram or paraquat 28 53 1.00  Reference 21 38 1.00  Reference
Exposed to ziram or paraquat 30 29 1.90  (0.91, 3.93) 35 37 1.65 (0.79, 345)
Exposed to ziram and paraquat 19 5 5.98 (1.95, 18.32) 21 12 278 (1.10, 7.07)
Over 60 years old
Not exposed to ziram or paraquat 137 141 1.00  Reference 103 99 1.00  Reference
Exposed to ziram or paraquat 84 76 1.17  (0.76, 1.72) 113 112 0.88  (0.59, 1.30)
Exposed to ziram and paraquat 64 37 1.93 (1.10, 3.03) 69 43 1.38 (0.85, 2.26)
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« Zatim se nezda, ze by tato zjisteni mela
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NES praktickeé dusledky pro regulaci pouzivani
M pesticidu.
* Je mozne, ze teprve nyni zjistujeme negativni
] ucinky dithiokarbamatovych pesticidu, pokud
o kanarenceschopos se pouzivaji dlouhodobé a v kombinaci.
OES@CEJ * Na druhou stranu tyto pesticidy nejsou za

Parkinsonovu nemoc zodpovedny v tom
smyslu, ze bez nich by ji nebylo — zname
pripady Parkinsonovy nemoci i z mnohem
starSich dob (genetické?).
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Zaveérecna uvaha

* Pro vedecké poznatky o biologickych ucincich
dithiokarbamatu je typickeé to, jak malo o nich
vime, jak jsou komplexni a jak se nedari zjistit
zadny jednoduchy mechanismus ucinku.

« Pritom jsou tyto latky pouzivani v medicine a v
zemedelstvi ve velké mire.

« Jejich pripad, zda se, popira predstavu o tom,
ze biologicke efekty Ize spojit s jednoduchymi
mechanismy ucinku.
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