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CHEMIE ZIVOTNIHO PROSTREDI IV

Vybrané typy environmentalnich polutantu
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Organochlorové pesticidy (OCPs)
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Chemicka ochrana rostlin

Vyznamny faktor intenzifikace zemédélské vyroby

CIL: ochrana kulturnich rostlin a zasob potravin a materiali proti
rostlinnyma ZivociSnym Skuidcim a ochrana zdravi rostlin,
zvitat a lidi proti pfenasSectim chorob a parazitiim - pesticidy

Z 800 000 existujicich druhtt hmyzu asi 10 000 zptasobuje

vyznamné ekonomické ztraty, z 30 000 plevelnych rostlin, 1
800 vazné ohroZuje produkci obili.

VYZNAM:

% pro produkci potravin
% sniZeni vyskytu epidemii

Research Centre for Toxic Compounds in the Environment

http:/ /recetox.muni.cz



Chemicka ochrana rostlin

PESTICIDY: latky nebo smési latek vyrabéné pro prevenci,
likvidaci, pfitahovani, postfiky a kontrolu jakéhokoliv hmyzu
a nepotfebnych druhu rostlin nebo zvifat béhem produkce,
skladovani, transportu, distribuce a zpracovani potravin,
zemédélskych komodit nebo zvifecich krmiv nebo které
mohou byt pouZity u zvifat pro kontrolu ektoparaziti.

Pojem zahrnuje je pouZiti jako rostlinné regulatory, defolianty,
inhibitory riastu a latky aplikované na potraviny pfed a po
transportu.

Research Centre for Toxic Compounds in the Environment
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Zdroje, vstupy do prostfedi, osud v prostfedi

% Organické slouCeniny pouzZivané v zemédélstvi - DDTs,
HCHs, PCCs, chlordany, cyklodieny, atraziny

% Vedlejsi produkty pramyslovych aktivit - HCB, PeCP

% Produkty chemickych transformaci - DDE a DDD z
metabolismu DDT, dieldrin oxidaci aldrinu

% Produkty biochemickych transformaci - methyl-sulfonylové
derivaty

Research Centre for Toxic Compounds in the Environment
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Chovani pesticidu v pudach

1. Transport additive and metabolites
processes 100 ’ Fiid |
(%) |

d i

photo- 80 o Y l by
chemical : . decomposition to CO;
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2. Conversion-time curves for biocides

washing out

Figure 4.4.4 Behaviour of pesticides in the soil
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Chovani pesticidu v pudach
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Persistence pesticidia v puadach
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Figure 5.5.2 Persistence of pesticides in soils (after Korte, 1992)
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Typy pesticidnich latek - pfiklady

Pesticidy dle aplikace Ptiklady
INSEKTICIDY
Organochlororové aldrin, dieldrin, endosulfan, DDT, dicofol,

chlordane, endriny HCH, heptachlor, lindan,
methoxychlor, toxaphene

Research Centre for Toxic Compounds in the Environment
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Z.droje vstupu pesticidi do prostiedi

Obecné:

vyroba

pouZziti

environmentalni kontaminace

likvidace odpadu a materialii obsahujicich dany pesticid

& & & & ¢

vytékavani ze skladek a pud

HCHs (izomery, technicka smés):

% pouZiti pfi chovu hospodafskych zvifat
% pouZiti v dfevafském primyslu

HCB:

% spalovani odpadu

Y% poufziti jako meziprodukt

RS/ <«
7 &

Research Centre for Toxic Compounds in the Environment
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Z.droje vstupu pesticidi do prostiedi

Aplikace a tékani pesticidi

% Letecka aplikace - ztraty az 50 %

Depozice na:

Y

povrch pudy - postupna adsorbce na pidni organickou
hmotu, desorpce - vvimvvani do spodnich vrstev a

5 P vymyv P
kontaminace podzemnich vod

povrchu vegetace - adsorpce (jiny mechanismus) - pfi
zemédélskych aplikacich usnadnéno pfidavkem raznych
smacedel do aplikovaného roztoku.

Research Centre for Toxic Compounds in the Environment
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Zdroje vstupu pesticidii do prostiedi

Pudy jsou nejvétsi zasobarnou pesticidi a dalSich POPs
prostiedi.

Vzduch je ale primarni cestou, kterou se dostavaji k clovéku:
% ze vzduchu kondenzuji na povrchu zemédélskych plodin

%ty jsou konzumovany dobytkem a koncentruji se v jeho
tukovych tkanich a v mlécném tuku

Vymeéna plynnych pesticidit mezi pidou a vzduchem je dilezity
proces pro expozici lidi.

Research Centre for Toxic Compounds in the Environment
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Z.droje vstupu pesticidi do prostiedi

Depozice na pidu sniZuje obsah kontaminantti ve vzduchu a tim
i riziko expozice, naopak rezidua z ptidy mohou byt
remobilizovany, vstoupit do potravniho fetézce a zvysit riziko
expozice.

Tato vyména hraje také duleZitou roli v teorii distribuce pesticidi
a dalSich SVOCs globalni ,,destilaci®.

Vymeéna polutanta v plynném stavu mezi atmosférou a pudou je
difusni proces.

Research Centre for Toxic Compounds in the Environment
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Biodegradace pesticidu

Mikrobialni degradace nejlépe probiha ve svrchni,
provzdusnéné vrstvé pudy za dostateCné vlhkosti a teploty.

Za anaerobnich podminek je vZdy niZsi a uplatiiuje se napft.
denitrifikace.

Produktem biodegradaci jsou ale mnohdy latky jesté vice
persistentni a toxické neZ ptivodni pesticid.

Research Centre for Toxic Compounds in the Environment
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Biodegradace pesticidu

N¢kdy 1ze pfitomnosti téchto produkta pouZit jako dikaz
biodegradace a stanovit i jeji miru napf. pomér
DDD+DDE/DDT.

Biodegradabilita chlorovanych fenoli klesa v tomto pofadi 2,4
>4>3,5>2,6>3nebo 5 nebo 2, trichlorfenoly 2,3,6-, 2,4,5-,
3,4,5- jsou biodegradabilni pouze za aerobnich podminek.

Research Centre for Toxic Compounds in the Environment
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Biodegradace pesticidu

% Méné chlorované fenoly, v€etné monochlorovanych derivati
jsou vice rezistentni neZ pentachlorfenol (PeCP) vaci
biodegradacnimu potencialu aklimatizované PeCP
degradujici bakterialni kultury.

%V tomto pfipadé zvySeni stupné chlorace nevede ke zvyseni
perzistence.

% Obecné ale 1ze potvrdit, Ze chlorace v pozicich 3 a 5 zvySuje
perzistenci.

Research Centre for Toxic Compounds in the Environment
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Biodegradace pesticidu

Metabolické pfemény v rostlinach, mikroorganismech, hmyzu a

ZivocCisich:

Hlavni degradacni strategie:

G

ko-metabolismus - biotransformace pesticidi probihaji-ci
simultanné s normalnimi metabolickymi drahami v
mikrobialnich bufikach

katabolismus - pesticidy jsou vyuZity jako zdroj Zivin nebo
energie mikroorganismy, zejména bakteriemi, nasleduje
opakované pouZiti utilizované molekuly pesticidu jako jediny
zdroj C nebo N

Research Centre for Toxic Compounds in the Environment
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Biodegradace pesticidu

Hlavni biodegradacni procesy:

% oxidace - hydroxylace, oxidace bo¢niho fetézce, stépeni
etherd, tvorba sulfoxidi, tvorba N-oxidu

% dehydrogenace, dehydrohalogenace
% redukce

% konjugace - tvorba amidi, komplexy kovtl, glukosidy a
glukuronidy, sulfaty

% hydrolyza - esterti, amidua
% vyménné reakce

Y jzomerace

Research Centre for Toxic Compounds in the Environment

http:/ /recetox.muni.cz
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Konverze produkta aldrinu v padach a vyluzich

Cli Ci
cl (o] Ci (o]
ci ciI 0
Cl
: Aldrin Dieldrin
c Cl Cl Photodieldrin
(o]
Ci :CO OH minor acidic
Cl compounds
OOH
(o
Ci
e v\/_—v
Dihydrochlordene in soil
dicarboxylic acid
leaching
Ci
el COOH
COOH
Cl
ci Dihydrochlordene
dicarboxylic acid
in water
Figure 2 Conversion products of aldrin in soil and leachate.
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Mnozstvi pesticidnich latek aplikovanych v
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DDTs [2,2-di-(4"-chlorfenyl)-1,1,1-trichlorethan, nazyvany téz
dichlordifenyltrichlorethan]

Cl Cl \|f
C|E Eu ui ECICIi !C|

p, p -DDT (4,4-DDT) = 1,1,1-trichlor-2,2-bis(4-chlorfenyl)ethan

p,p -DDE = 1,1-dichlor-2,2-bis(4-chlorofenyl)ethylen - produkt
dehydrogenchlorinace

p,p -DDD = 1,1-dichloro-2,2-bis(4-chlorophe-nyl)ethane - produkt
dechlorace

Research Centre for Toxic Compounds in the Environment
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DDTs

DDT exists in the form
of a couple of different
isomers, i.e. molecules
containing the same
combination of atoms,
but with some of the
atoms (in this case, the
chlorine atoms) in
different positions. The
insecticide proper is
referred to as p,p~DDT,
but in commercial
preparations — and
hence in the natural
environment — the
isomer 0,p-DDT is also
found, a substance which
by no means lacks bio-
logical effects. Meta-
bolites such as DDA and
DDE, too, occur in the
form of several different
isomers.

DDT and DDT metabolites

p,p-DDT o,p’-DDT

p,p-DDA

Research Centre for Toxic Compounds in the Environment
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DDTs — story - history

>
‘
)

' damage in natural environment

Buusaaooas uonendod
8|bee pajiel-alym

recovery

paysiigelsa co_ﬁou_mamh
aibes=1aq uy

.,...\_..\.,_..“._.éww,u__o% ul pauueq 1aq

action to prevent release

| cause of damage emerges

ainynoube ul pauueq | Qg

"

eune} onjeg i puno} 1aa
uononpoidas a|fes pajiel-euym

Buikeids | Q@ 19ye syiesp piq [eoo)

azud |aqoN pepieme ‘_m__cz.“,.._

1960 1970 1980 1990

1950

suibag uononpoud jeuisnpul -

selpadold fepronoasul s, |1 q Si8A09SIp I8N INed

-
o

o

|
1940

f
1930

)
=
]
&
g
@]

&
=

=
]

<
)

g
[2)

o
g
=}
Q
o
=
Q

@)
Q

oy
5

=
Sl

8]

v
s
=
]

@)

<
Q
$=
S
]
w
]

~

http:/ /recetox.muni.cz




DDTs — story - history

PAULH.MULLER
la_produ Dichloro-diphenyl-trichloroethane and newer
insecticides
Nobel Lecture, December 11, 1948
The properties of this ideal insecticide should be as

DDT

follows:

1. Great insect toxicity.

2. Rapid onset of toxic action.

3. Little or no mammalian or plant toxicity.

secticidal properties

9 o
S & | 4. Noirritant effect and no or only a faint odour (in any
H %’ case not an unpleasant one).
6|8 | 5. The range of action should be as wide as possible,
2 % and cover as many Arthropoda as possible.
-8 g 6. Long, persistent action, i.e. good chemical stability.
%‘ € | 7. Low price (= economic application)
S ® -
=8 BN F s O B A Ee
fl5.FEEE B B £5&k

& 25 s $Eq5 a8 A ££ Sea.

| } | | | | |
1940 1950 1960 1970 1980 1990
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DDTs — story - history
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DDTs — story - history
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World PCBs history

production and release
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DDTs — story - history
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Malarie

@

Annually, 350-500 million people contract malaria.
About 1 million die every year.

Indoor Residue Spray (IRS) with DDT (@ 2 g m?) effectively
controls malaria in many countries (5-7 million people in SA)

Concerns over negative effects in the environment from
agricultural use — DDT banned.

Under Stockholm Convention DDT is banned except for
disease vector control.

Alternatives to IRS DDT include pyrethroids, carbamates,
and organophosphates.

IRS will remain for foreseeable future.

Pressure to use alternatives are mounting.

Research Centre for Toxic Compounds in the Environment

http:/ /recetox.muni.cz

28



Malarie

D climate unsuitable,
malaria absent

climate suitable,
- malaria endemic

Research Centre for Toxic Compounds in the Environment
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Malarie
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Rizika pouzivani DDT

&  Levels in breast milk exceed safe levels for adults.

%  Many studies on DDT and humans but very little from
malaria control conditions — much different from food-only
uptake.

%  Review of data 2003-2008 — 494 studies on effects.

%  The recent literature shows a growing body of evidence that
exposure to DDT and its breakdown product DDE may be
associated with adverse health outcomes:

L 4 breast cancer

4 diabetes

L 4 decreased semen quality

4 spontaneous abortion

L 4 impaired neurodevelopment in children

Eskenazi et al., 2009

Research Centre for Toxic Compounds in the Environment 37
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Dealing with a Paradox

The evidence of adverse human health effects due to DDT
are mounting.

However, under certain circumstances malaria control using
DDT cannot yet be halted.

Therefore the continued use of DDT poses a paradox,
recognized by a centrist-DDT position.

It is time now, at the very least, to invoke precaution.
Precautionary actions could include use and exposure
reduction.

Research Centre for Toxic Compounds in the Environment
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How do we measure balance?

@

& & & & ¢

Existing HRA and ERA not directly applicable, but often all
that we have

Assumptions on relative risks, especially to infants (few useful
RA’s)

Cumulative RA’s — tools needed

Malaria risks well known — morbidity and mortality

DDT well known risk set (Bornman et al)

Newer active ingredients less so (for malaria control).

Testing of assumptions!!!

Research Centre for Toxic Compounds in the Environment 33
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28 Jun 2012 — Nature. International weekly journal of science. Search
Go ... Silent Spring, still stands as a “beacon of reason” (Nature 485,

Corresponde

Carson no ‘beacon of
reason’ on DDT

We disagree with Rob Dunn’s
view that Rachel Carson’s 1962
book on human environmental
impacts, Silent Spring, still stands
asa "beacon of reason” (Nature
485, 578-579;2012).

T'he insecticide DD'T
(dichlorodiphenyltrichloro
ethane) was arguably the
most successful chemical ever
synthesized to control malaria
and other insect-borne diseases.
However, Silent Springled toa US
ban on DDT usein 1972

Carson branded DDT as
dangerous because of its effects
at high doses on experimental
rodents and birds. But it was
already known that humans
experienced no ill effects after
consuming 35 milligrams of
DDT daily for two years — a
dose 1,000 times higher than
that received from agricultural
exposure, Thousands of pesticides
occur naturally in fruit and
vegetables and are consumed
daily. Around half of these also
cause cancer at high doses in
rodent tests (B.N. Amesand L.S.
Gold Mutat. Res. 447, 3-13; 2000).

DDT is an organohalogen
and is concentrated in the food
chain, as are many of the organo
halogens naturally synthesized
by marine and land organisms;
some are also found in breast milk
(G. W. Gribble Chemosphere 52,
289-297;2003). But persistence
does not equate to harm.

Carson claimed that insect
resistance would quickly reduce
DDT's effectiveness, But DDT is
largely a mosquito repellent, nota
toxicant. Repellent resistance has
not yet emerged, whereas toxicant
resistance is widespread.

Contrary to Dunn’s claims and
Carson’s predictions, the bald
eagle had become rare long before
DDT, and American robins
increased during the 1960s.

Atthe time of the DDT ban
in 1972, 1 billion people were
almost malaria-free. Within
afew years, malaria cases had
risen 10-100-fold. Over 40 years,
estimates suggest that there have

Resq,

5)
/

, — %,
6‘1ANA 66 %Odwoa >t

578-579; 2012)

Supplementary information to:
Carson no ‘beacon of reason’ on DDT

Full list of co-signatories to a Correspondence published in Nature
486, 473 (2012);
http://dx.doi.org/10.1038 /486473a.

Tony Trewavas, Institute of Molecular Plant Science, University of Edinburgh, UK.
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Richard Tren, Africa Fighting Malaria, Washington DC, USA.
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Henry I. Miller, Hoover Institution, Stanford University, California, USA.

Andrew Morriss, University of Alabama, USA.

C. S. Prakash Tuskegee, University, Alabama, USA.

C. Kameswara Rao, Foundation for Biotechnology Awareness and Education,
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Donald Roberts, Uniformed Services University of the Health Sciences, Bethesda,
Maryland, USA



28 Jun 2012 — Nature. International weekly journal of science. Search
Go ... Silent Spring, still stands as a “beacon of reason” (Nature 485,

’ 578-579; 2012)
orresponde R
S At the time of the DDT ban

reason’ on DDT

s in 1972, 1 billion people were
. almost malaria-free. Within

- = afewyears, malaria cases had
. risen 10-100-fold. Over 40 years,
estimates suggest that there have

been 60 million to 80 million
premature and unnecessary
deaths, mainly children, as a
result of misguided fears based on
poorly understood evidence.
Tony Trewavas* University of
Edinburgh, UK. trewavas@ed.ac.uk
*On behalf of 11 co-signatories

¢ (see go.nature.com/2hfmok). 5
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Increases of malaria
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FIGURE 1
INCREASES IN MALARIA FOR COUNTRIES IN SOUTH AMERICA,
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. 300,
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FIGURE 2

MALARIA DEATHS SINCE ROLL BACK MALARIA PROGRAM,
AS PERCENTAGEOF 1988 LEVEL
The Roll Back Malaria program, a partmership of WHO and UN organiza-
tions, has pointedly avoided any use of DDT, and has been an abysmal fail-
ure. Since the RBM founding in 1998, deaths from malaria have steadily
increased.

Source: Adapted from the British Medical Joumnal, May 8, 2004,
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DDTs

Pfi sledovani pfitomnosti DDT v Zivotnim prostfedi se pod
pojmem ,,DDT* nechape pouze p,p’-DDT, coz je vlastni
ucinna latka, ale cela skupina latek blizkych.

Pfi jeho vyrobé vznika soubézZné také izomer o,p -DDT (jeho
mnozZstvi zavisi na reakénich podminkach) a vedlejSim
produkty jsou i izomery dichlordifenyldichlorethanu ( p,p’-
DDD a o,p’-DDD).

Slouceninu poprvé pfipravil Zeidler (1874), avsak jeji silné
insekticidni vlastnosti objevil teprve v roce 1939 Miiller
(Nobelova cena za chemii 1947).
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DDTs

DDT se pfipravuje kondenzaci chloralu s chlorbenzenem
v pfebytku koncentrované kyseliny sirové.

Surovy produkt obsahuje vedle 80% Zadouci p,p -slouceniny i
ptiblizné 20% o,p -izomeru a stopy 0,0” -izomeru.

Jeho vyroba a pouZivani v Sirokém meéfitku zacCala zhruba v roce
1944 a do pocatku sedmdesatych let se celosvétova produkce
odhaduje na 2 miliony tun — ro¢ni produkce v 50. 1étech byla

kolem 100 000 t.

Béhem sedmdesatych let dochazelo ve vyspélych zemich
k zakazu pouzivani DDT k ochrané rostlin a zemédélskych
produktu.
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DDTs

V dobé objeveni DDT se jako nejvétsi vyhoda uvadéla stabilita,
perzistence insekticidniho ucinku, levnost vyroby, mala
toxicita pro savce a Siroké spektrum insekticidni uc€innosti.

V Ceskoslovensku dos$lo k tomuto zikazu v roce 1974, i poté byl
vsak DDT v omezené mife pouzivan ve vybranych
prostfedcich, napf. pro likvidaci vsi vlasové.

K vyznamnému poklesu pfitomnosti DDT v Zivotnim prostfedi
vSak bezprostfedné po tomto zakazu nedoslo vzhledem
k perzistenci této latky, nelegalnimu ,,vyuZiti zbylych zasob*,
existenci starych zatéZzi a také dovozu nékterych krmiv
z rozvojovych zemi, v nichZ bylo pouzivani DDT stale
povoleno.
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Vyvoj pouZziti vybranych POPs pesticidil v byvalém
Ceskoslovensku
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DDTs

V Zivotnim prostfedi se navic DDT dehydrochloruje na
dichlordifenyldichlorethen (DDE).

Také tyto metabolity DDT jsou velmi perzistentni a ekologicky i
zdravotné zavadné.

SkutecCnost, Ze se v Case méni pomér uvedenych latek, pfedevsim
DDT/DDE, vyznamné komplikuje vyhodnocovani trendu
vyplyvajicich z dlouhodobé zaloZenych monitorovacich
programi sledovani DDT a jeho metabolittl v Zivotnim
prostfedi.
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DDTs

DDT a jeho metabolity jsou velmi stalé, malo tékavé sloucCeniny
lipofilni povahy s nizkou rozpustnosti ve vodé a naopak
vyraznou schopnosti se jednak kumulovat v tukovych
tkanich organism a jednak se adsorbovat na povrchy
tuhych castic.

Tyto vlastnosti pfedurcuji DDT a jeho metabolity k dlouhé

petzistenci v Zivotnim prostfedi a pronikani do potravnich
fetézcu.

Rychlost ubytku DDT v raznych ekosystémech lze popsat
kinetikou 1. fadu s polocasem 8 — 15 let, pfiCemz DDT je
rozkladan chemicky (hydrolyza, fotolyza) i biochemicky
Zivymi organismy ve vodé a pudé.
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DDTs

DDT je metabolizovano nékolika riiznymi zpuasoby, z nichzZ
nejdalezitéjsi se zda byt dehydrochlorace DDT za vzniku
pfislusného derivatu dichlorethylenu (DDE) ucinkem
nemikrosomalniho enzymu DDT- dehydrochlorinasy.

DDE je vysoce persistentni metabolit a je tedy jednou z hlavnich
cizorodych latek v Zivotnim prostfedi.

DDE ma jen nepatrnou insekticidni uc€innost, v téle ptaki a savci

je dale metabolizovano na karboxylovou kyselinu DDA, ktera
je dostateCné rozpustna ve vodé, aby mohla byt z organismu
vyluCovana.
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DDTs

cl cl DDT- dehydrochlorlnasa» cl cl
- HCI
CCl,
DDT cl Cl DDE
v ptacich
a savcich
Cl Cl
CO,H
DDA
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DDTs

Toxicita:

Pro teplokrevné ZivocCichy je malo toxicky, dobfe prochazi
membranami, ma schopnost, bioakumulace pfedevsim
v tukovych tkanich, matefském mléce.

DDT je persistentni a zakoncentrovava se na vyssich trofickych
urovnich.

Chiralni je 0,p-DDT a o,p-DDD.

Vyznam enantiomerd v toxicité: (-)enantiomer o,p-DDT ma vétsi
estrogenni aktivitu nez (+).
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DDTs

Chovani v prostfedi:

V prostifedi se vyskytuje pfevazné vazany v sedimentech, padé (300 000 tun)
nebo rostlinach(v rostlinach je vazano az 22% analogtt DDT).

Polocas rozpadu v rostlinach je pro o,p-DDT i o,p-DDD 1-3 dny, to zaleZi na
podminkach a typu rostlin.

Rostliny a jejich enzymy mohou degradovat polutanty vice zpuasoby.

Degradace polutantu je rychlejsi pfi pouZziti enzymatickych extrakta z rostlin
nez v rostliné samotné.

Savci oxiduji DDT na DDA, mikroorganismy jej redukuji na DDD, zvifata a
rostliny pfeménuji na DDE.

Porfyriny redukuji DDT kvantitativhé na DDD.

Hematin (redukovana forma porfyrinu) ¢asteé¢né redukuje p,p- DDT na DDD.
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Hlavni cesty biotransformaci DDT
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2 3 DDTs ve volném ovzdusi, observatof Kosetice, Casové trendy,
mediany, odbér vzorku jednou tydné, 1996 - 2004 [ng.m™]
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Trendy vyvoje medianu regionalnich pozad’ovych koncentraci
DDTs a HCB, observatof Kosetice, 1996-2001 [ng.m™]
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PCBs & DDTs ve lvounech

Gulf of Alaska
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Folychlorované cyklodieny - driens (aldrin, dieldrin,
endrin a isodrin)

Cl. Cl o cl ClI
Cl Cl Cl 0 cl Cl
/ \ Cl / o
ci Cl cl c” Cl
Aldrin Dieldrin Endrin

Aldrin a dieldrin jsou nejznaméjsimi zastupci skupiny
cyklodienovych insekticidi.

Své pojmenovani dostaly tyto latky po objevitelich dienové
syntézy, Dielsovi a Alderovi.
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olychlorované cyklodieny - driens (aldrin, dieldrin,
endrin a isodrin)

Tyto chlorované uhlovodiky jsou ucinnymi insekticidy proti
klistattim, molim, termitim a dalsimu hmyzu.

V malé mife se uZivaly i k mofeni osiva.

Dieldrin je toxicky i pro savce a v minulosti se vyjimecné
pouZival i jako rodenticid.

Koncem 70. a zacatkem 80. let byla vyroba a pouZiti téchto latek
pro zemédélské a potravinafské ucely ukoncena.
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Driens

Polychlorované cyklodieny jsou chemicky stalé latky lipofilni
povahy.

Pozvolny chemicky a biologicky rozklad se odehrava v fadé
dechloracnich, dehydrochlorac¢nich a hydroxylacnich reakci.

N¢ékteré metabolity se stavaji relativné rozpustné ve vodé.

Na svétle podléhaji fotolytickym zménam a rozkladu.
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Driens

Dieldrin je nejsilnéjsi karcinogen z organochlorovych pesticidu,
jevi 10-15x vétsi karcinogenni potencial neZ heptachlor,
chlordan nebo HCH.

Aldrin je zakazan v zemich jako jsou USA,; SRN;, byvaly SSSR,
ale v Kanadé je stale omezené pouZivan na kontrolu termitu.
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Chlordany (CHLs) - 1,2,4,5,6,7,8,8-Octachloro-2,3,3a,4,7,7a-
hexahydro-4,7-methano-1H-indene

Cl
Cld ¢

Cl

Cl
Cl Cl
Cl

Vyskytuje se ve dvou stereoizomerech:

Cl. Cl Cl. Cl
Cl Cl
\ Cl Cl
Cl—] Cl—e”]
Cl Cl
Aoy A
5 Trans
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Chlordany (CHLs)

Chlordan je kontaktni insekticid se Sirokym spektrem pouZiti.

Insekticidni vlastnosti tohoto organochlorového pesticidu byly
popsany v roce 1945, v USA byl pouZivan jako termicid.

Vychozi latkou pro jeho pfipravu Diels-Alderovou reakci je
hexachlorcyklopentadien.

Technicky chlordan je produkt obsahujici vétsinou hepta-,
okta- a nonachlordicyklopentadieny.

Komercné byl vyrabén pfedevsim firmou Velsicol Chemical

Corp.
V Ceské republice nebyl nikdy vyrabén ani pouZivan.
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Chlordany (CHLs)

Vyskytuje se v nékolika stereoizomerech.

Jeho chovani a osud je dan chemicko-fyzikalnimi vlastnostmi,
které jsou podobné jako u jinych organochlorovych
pesticidu, které jsou schopné vysoké perzistence ve
slozkach Zivotniho prostfedi.

Dodnes patfi mezi nejCastéji se vyskytujici polutanty.
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Chlordany (CHLs)

Vyskyt:

Nejvice zastoupenymi slouceninami chlordanu jsou cis/trans
chlordan, cis/trans nonachlor.

Jsou kvantifikovany spolu s hlavnimi metabolity cis/trans
heptachlorepoxidem a oxychlordanem.

Ostatni kongenery nejsou stanovovany tak casto.

V prostiedi se opét vyskytuje v nejvétsich koncentracich
v Arktické oblasti, kde je nékolikrat koncentrované;jsi nez
napf. PCBs nebo toxafen.

Diky své persistenci a schopnosti bioakumulace se slouCeniny
nachazi nejvice v lednim medvédovi a ptacich.
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CHVLs a HCHs v tulenim tuku




