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“Yeni,toksik,kalc, dogada biriken
kimyasallarin 6nlenmesi,mevcut
Kahci Organik Kirleticilerin (KOK)

azaltilmasi,daha tehlikesiz
maddelerie ikame edilmesi ve
tum kimyasal maddeler
konusunda daha dikkatli
olunmasi”




UNEP Cevre birimi tarafindan hazirlanan
ve kalici 0zellik gostermeleri nedeniyle
cevre ve insan sagligini olumsuz olarak

etkileyen 12 kimyasal maddenin
(kirli duzine) kullanilmasina yasaklama ve
sinirflama getiren uluslar arasi sozlesmedir.




“Kirli Diuizine” -Kalica1 Organik Kirleticiler-
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KOK’lar

Insan ve Hayvanlar icin Toksik Olmalari

Gevrede Uzun Siireler Pargalanmadan Kaliciliga
Sahip Olmalari -Kimyasal olarak stabildirler,
Mikrobiyolojik bozulmaya kargi direngliler

u , Hava, Gog Eden Tiirler Yoluyla Uygulama
\anl BN GOk Uzak Mesafeleratt bilmeleri

Besin Zinciri Boyunca Canlilarin Yag Dokularinda
Biyobirikime Ugramalari
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SN/ ASAL ZWllanima | Z Diinyq Zull et
Bazglama Oprzrim]
/11 (rog)

Aldrin 1949 240,000 | Insektisit
Klordan 1945 70,000 Insektisit
DOT 1942 3 milyon Insektisit
Dieldrin 1948 240,000 | Insektisit

Endrin 1951 240,000 Rodentisit/Insektisit

Heptaklor 1948 ~1,000 Insektisit

Heksaklorobenzen | 1945 1-2 milyon | Fungusit
Mireks 1959 Bilgi Yok | Insektisit

1-2 milyon

Dioksinler ullanim Amaciyla
Uretimler Olmadh




Poliklorlu dioksinler(PCDDs) ve
Poliklorlu furanlar (PCDFs)

KOKlarin en toksik 6zellige sahip
tiyeleridir.

Dioksinler ve furanlar ticari olarak

uretilmezler ,
6 dibenzofuran

Dioksinler igin 75 mimkin

konjener s6z konusudur. 0 1
2
Furanlar igin 135 muimkin :
konjener s6z konusudur. 7 o 3
6 4
Insan viicudunda 2,3,7 ve 8 £ dibenzo-p-dioxin
pozisyonlannda lateral klorlan "@"@E"

tasiyan 17 PCDD/F konjeneri (7
PCDDS Ve 10 PCDFS) mevcuttur 2,3,7,8-tetrachlorodibenzo-p-dioxin

(2,3,7,8-TCDD)

2,3,7,8-Tetrachlorodibenzo-p-dioxin “TCDD”



KONJENERLER Sinonim TEF

(WHO 2005)

Dioksin Konjenerleri

2,3,7,8-Tetrachlorobenzo-p-dioxin 2,3,7,8-TCDD
1,2,3,7,8-Pentachlorodibenzo-p-dioxin 1,2,3,7,8-PCDD
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin 1,2,3,4,7,8-HCDD
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin 1,2,3,6,7,8-HCDD
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 1,2,3,7,8,9-HCDD
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin 1,2,3,4,6,7,8-HCDD
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin 1,2,3,4,6,7,8,9-OCDD

Furan Konjenerleri

2,3,7,8-Tetrachlorodibenzofuran 2,3,7,8-TCDF

1,2,3,7,8-Pentachlorodibenzofuran 1,2,3,7,8-PCDF

2,3.4,7,8-Pentachlorodibenzofuran 2,3.4,7,8-PCDF
1,2,3,4,7,8-Hexachlorodibenzofuran 1,2,3,4,7,8-HCDF
1,2,3,6,7,8-Hexachlorodibenzofuran 1,2,3,6,7,8-HCDF
1,2,3,7,8,9-Hexachlorodibenzofuran 1,2,3,7,8,9-HCDF
2,3.4,6,7,8-Hexachlorodibenzofuran 2,3,4,6,7,8-HCDF
1,2,3,4,6,7,8-Heptachlorodibenzofuran 1,2,3,4,6,7,8-HCDF
1,2,3,4,7,8,9-Heptachlorodibenzofuran 1,2,3,4,7,8,9-HCDF
1,2,3,4,6,7,8,9-Octachlorodibenzofuran 1,2,3,4,6,7,8,9-OCDF
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KAYNAKLAR

* Yanma ve Yakma isletmeleri (Incineration)

-Belediye kati atiklarinun yakilmas
-Hastane atiklarinin yakilmasi
-Tehlikeli atiklarin yakilmasi

-Cesitli 1s1tma tirtinlerinin yanmasi Orn., komiir, odun,petrol iirtinleri 6rn:benzin, dizel)
-Acik yanmalar

- Cimentodan tugla yapim sirasinda firinda yakma

Metal Isleme ve Eritme islemleri
-Demir eritme
-Celik tiretimi
-Pb, Zn, Cu, Mg, Ti eritme iglemleri
-Metal parcalama

Kimyasal Uretim/islem

-Kagit hamuru beyazlatma iglemleri

-Klorofenoller, 61‘11., PCP H Municipal waste incineration
-Klorobenzenler W Metal smeting/refining
-Klorlanmus alifatik bilegikler (EDC, PVC) O Hospital waste incinersation
-Halojenlenmis difenil eterler O Domestic combustion
-Pestisitler,érn: 2,4_D O Combustion of coals and lignite
-Klor ﬁretimi & Traffic (wehicle fuel combustion)
-Boyalar, pigmentler kbl

King & Fiedler, AEA Technology.(1999) DRAET Compiléiiz'l of EU

Dioxin Exposure and Health Data, Section 4 Human Exposure.



Herbisit 2,4,5 Triklorofenol
uretiminde 2,4,5-triklorofenol t

o
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triklorofenoksi anyonlari

(tetrachlorod ibenzo-p-dioxin)

heat

OCDD

octaklorodibenzo-p-dioksin




1970 lerde TCDD kontamine
olmus herbisit kullanimi
(Agent Orange)

Agent Orange — 2,4-D ve 2,4,5-T karigimi
Herbisit (defoliant)
~ 10 ppm TCDD dioksin

ABD askerlerince Vietham savasi
boyunca kullanildi.

Agent Orange
uygulzinzasindan sonra......



http://www.google.com/imgres?imgurl=http://www.combat-monsanto.co.uk/IMG/jpg/agent_orange_epandage.jpg&imgrefurl=http://www.combat-monsanto.co.uk/spip.php%3Farticle228&usg=__2HkCp_tVcXtL_V7aQgsQuNvmaIc=&h=480&w=509&sz=42&hl=tr&start=181&itbs=1&tbnid=IS_sxw7ppFRmVM:&tbnh=124&tbnw=131&prev=/images%3Fq%3DDioxin%26start%3D180%26hl%3Dtr%26sa%3DN%26ndsp%3D20%26tbs%3Disch:1

“Yusho, Japonya (1968): Piring yaginin
PCB,PCDF ve az miktar PCDD
kontaminasyonu ile gergeklesen
zehirlenme. 1862 kisi etkilendi, 149 Kisi

NYT, 2 AQustos 1988

Yu-Cheng, Tayvan (1978/1979): Pirin¢
yaginin PCB kontaminasyonu ile

oldu (1990 yilina kadar).

gerceklesen zehirlenme .
2061 kisi etkilendi, olum: ?

PCB Exposure Linked to Birth Defects in Taiwan

By GINA KOLATA

An industrial accedent i Tarwan
pine years ago that spilled high levels
of toxic PCB's imo cooking oil has
caused an epidemic aof birth deflecis, a
new study has found.

Researchers said this was the Tirst
well-documenied demonstration thai
PCB's can cause Birth defects in
humans, and il is one of the low in-
stances of any environmental poliu-
tant causing such defecis. But they
said there was no cvidence that the
minuie amounis of PCA'S in many
residents of indusirialized couniries
are causing birth defects

The investigaiors  found  thai
women who used the contaminaied
oil were subjecied 10 very high doses
of pal

PCB's are colorless and odorless
oily subsiances. They have long been
known (o be tox e, and they resist nor-
mial degradation. Until the mid-1870"s
they were widely used as insulalors
because they do nol explode or burn
when subjected (o high lemperatures,
and they do nof conduct electricity,

Bul PCHB"s wore subject 1o incroas-
ing concern when animal studies in
ihe 196075 and 70°s indbcied thal 1hey
can cause birth deflects and liver can-
cer in high dos®s. It also was recog-
nized that when people are exposed Lo
high concenirations of PCB's, they
can develop a severe form of acne,
called chioracne.

In the mid-1970°% the Environmen-
ial Protweclion Apeacy blocked maost
uzes of PCB's, bul the compounds
e raisl ot bow levels in the environ-
1, conmtamenating many [resh
e fizh and occurring in minule
gicenitaliong in human far and
sl milk,

PCH's are ol the “waste
am and will part of i into the
I century,” said Dr, Walter Rogan
he Mational Institute of Environ-

mental Healh ﬁcmnrzcs and an au-
thor of 1he new reporL.

“Perodically, due (o accidents and
public concern, the issue arises, Was
this person made il by exposure Lo
these chemicals? The only way (o
really answer that is 10 see whal hap-
pens when someone is exposed 10 the
chemicals,'” Dr. Rogan said, explain-
ing why Taiwan's dota are of interes,

In May 1979, children al a school for
the Blind near Taipel, Toowan, began
brraking out with chloracne. Not long
alter that, some industrial workers
visiing Taipei for training alse devels
aped this skin disease,

F
PLCB's Perslst in Body Far

Taiwen traced the ouwlbreaks o a
brand of rice gil that they suspecied
had been contaminated with PCB's
when it was processed. In October,
the pil was recalled, but by then more
than 2,000 people had been exposed 10
high concentrations of PCB'S and
polychlorinated dibenzofurans, even

more potent denvatives of the chemi-

cals that were also in the ail,

Dr. Rogan and his :n!l:a.%uts. -
cluding Dr, Kun-Long Hung of Cathay
General Hospital in Taipet, identified
117 children born Betwesn 1979 and
1385 whose mothers consumed the
contaminated rice aill. PCB's persisi
in fat tissue for years, so women who
consumed the mﬁn 1978 would t:ﬂlﬂe
fetuses (o high levels of the chemicals
even years laer.

The children had a variety of birth
defects, including dark colored heads,
faces and penitals and abnormal
nails that were dark and afuen ed,
split or folded. They also (e o
have swollen pums and teoth (hat
chi;-ped readily. They were shorer
and lighter on average than children
who were not exposed and had devel-
opmenial delays as measured by
standard psychological 1esis.

| Penile length (cm)* in Yucheng and
Control Boys by Age

= Yucheng « Confimis

Yusho maruziyet (yaklasik 1ug PCDF,
150/150 ug PCB/PCQ /kg bw/d) ve Yu-
Cheng benzer degerler
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1999, Belgika da besinlerin PCB ile kontaminasyonu.
40-50 kg PCBs ve 1 g dioksinlerin 500
ton hayvan yemine karismasi sé6zkonusu

~Tayiudar lizarine atidsi
- Azalmis yumurta liretimi ve kulugka

- Tavuk oedema hastalgs
- 2 milyon tavuk yok edildi

= L1320 rzruzlyatinin tanminl etidlar

- Yetigkinlerde tahmini 40 ila 8.000 kanser olaymnin
gelismesi

- Yeni dogan bebeklerde norotoksik ve davranigsal
etkilerin gorulmesi

- Calismalar suriiyor




Viktor Yushchenko

SAGLIK
ETKILERI

Dioksinler/Furanlar

Toksikolojik ve epidemiyolojik
calismalar (kaza ile maruziyetler)

YUKSEK DOZ

Klorakne

Karaciger hasan
Immunosupresyon
Davranis degisiklikleri
Ureme problemleri
Dogum defektleri
Deney hayvanlarinda
kanser

DUSUK DOZ

Gelisimsel problemler
(motor hareketler/hafiza)
Immunosupresyon
Endokrin sistem
bozulmalari

-Azalmis erkek/kadin

dogum orani

-Azalmis testesteron ve
tiroid duzeyleri

NYT 101891

GERMAN STUDY TIES
DIOXIN.TO. CANGER

Death Rate Is Found Higher
Among Those Exposed to
High Level of Chemical

. — —— . W— b

Exposure to high levels of dioxin-
Incedd  herbicldes  subatantinlly  in-
crensed the rate of cancer’ denths
among workers st n Germon chemicnl
plant, a new study has found.

The study, being published in tomor-
row's §ssue of The Lancet, n Dritish
medical journal, is the latest round ina
continuing debate about the relntive
toxictty of dioxin, an environmental
contaminant, Research has indicated
that even small doses cause cancer in
laboralory animals. The issue of dioxin
toxicity for humans, however, has been
hotly contested amid ambiguous or
conflicting rescarch results,

L




International Agency for Research on Cancer

vr"?, Y World Health
W Organization

Group 1: Carcinogenic to humans : (mer

is sufficient evidence of carcinogenicity in humans. In addition, an agent may be placed
in this category if the carcinogenicity data for humans is less than sufficient but there is
sufficient evidence of carcinogenicity in experimental animals and strong evidence in
exposed humans with an identified mechanism of carcinogenicity)

2,3,7,8-Tetrachlorodibenzo-para-dioxin

Group 3: Not classifiable as to its
carcinogenicity to humans : (me evidence of

carcinogenicity is inadequate in humans and inadequate or limited in experimental
animals)

Polychlorinated dibenzo-para-dioxins (other
than 2,3,7,8-tetrachlorodibenzo-para-dioxin)

Polychlorinated dibenzofurans



http://www.iarc.fr/
http://www.chm.bris.ac.uk/motm/dioxin/dioxin.mol

2,3,7,8-Tetraklorodibenzo-p-dioksin ,TCDD,

En toksik dioksin konjeneri

Toksisiteyi belirlemekde kullanilan
"toxicity equivalence factors -Toksik
Esdegerlik Faktdri (TEFs)” icin

referans bilegik

OO

-TCDD hayvanlarda pek ¢cok organ icin
karsinojen. Hedef organlar karaciger, tiroid,
akciger, deri ve yumusak dokular.




Toksisitenin Tanimlanmasi

"Toxic Equivalency Factor-Toksik Esdegerlik
Faktoru" (TEF)
2,3,7,8-tetraklorodibenzo-p-dioksin (TCDD) ile
karsilastirmali olarak belirlenmekte

1 ila 0.00003 arasinda degerlendirilmekte
Cesitli WHO-TEF, Nordic TEF and international
TEF (I-TEF)

WHO-TEF degerleri bilimsel olarak kabul edilen
son degerlerdir (1998,2005)

Dioxin-benzeri PCBler icinde TEF degerleri
belirlenmistir

Bireysel Konjenerlerin toksisiteleri additif




Bilesik

WHO 1998 TEF

WHO 2005 TEF

Klorlu dibenzo dioksi

nler

2,3,7,8-TCDD

1,2,3,7,8-PeCDD

1,2,3,4,7,8-HxCDD

1,2,3,4,6,7,8-HxCDD

1,2,3,7,8,9-HxCDD

1,2,3,4,6,7,8-HpCDD

OCDD

Klorlu Dibenzofuranlar

2,3,7,8-TCDF

1,2,3,7,8-PeCDF

2,3,4,7,8-PeCDF

1,2,3,4,7,8-HxCDF

1,2,3,6,7,8-HxCDF

1,2,3,7,8,9-HxCDF

2,3,4,6,7,8-HxCDF

1,2,3,4,6,7,8-HpCDF

1,2,3,4,7,8,9-HpCDF

OCDF




Total Toksisite

Toxic Equivalent Quantity -Toksik esdegerlik miktar! (TEQ)

TEQ =Y TEFi*ci

[EQ E-ﬁ}’t"l.}l.fi_.}{ [EF,) +E{}’L"l.‘.ht'_.:={ [EF,)

+;_}L B; = TEF;).

ci konjenerin konsantrasyonu

TEF toxic equivalent faktor (WHO)
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Dioksin-benzeri PCBler

1970 lerde toksisite agisindan PCBs ile PCDDs ve
PCDFs arasinda pek ¢ok benzerlikler saptandi.

“Coplanar” PCBs, veya non-ortho or mono-ortho
konjenerler

3,3'4,4',5,5'-hexachlorobiphenyl

Cl Cl
PCB-169; non-ortho PCB
Cl Q Q Cl  ortho pozisyonunda Cl olmayisi
iki halkanin rotasyonu saglar.
Cl Cl

Genellikle fazla biyoaktif.

Cl

Cl Cl

2,2',3,3,6,6'-hexachlorobiphenyl
Q Q PCB-136; Bitin ortho pozisyonlar:
doldurulmus. Yapi olarak rigid.

Cl ¢ Genellikle diisiik biyoaktif. i




Dioksin-benzeri PCBler

Non-ortho PCBler:

3,3',4,4'-Tetrachlorobiphenyl (PCB #77)
3,4,4',5-Tetrachlorobiphenyl (PCB #81)
3,3',4,4',5-Pentachlorobiphenyl (PCB #126)
3,3',4,4',5,5'-Hexachlorobiphenyl (PCB #169)

Mono-ortho PCBler:

2,3,3',4,4'-Pentachlorobiphenyl (PCB #105) 0.00003
2,3,4,4',5-Pentachlorobiphenyl (PCB #114) 0.00003
2,3',4,4',5-Pentachlorobiphenyl (PCB #118) 0.00003
2',3,4,4',5-Pentachlorobiphenyl (PCB #123) 0.00003
2,3,3',4,4',5-Hexachlorobiphenyl (PCB #156) 0.00003
2,3,3',4,4',5'-Hexachlorobiphenyl (PCB #157) 0.00003
2,3',4,4',5,5'-Hexachlorobiphenyl (PCB #167) 0.00003

2,3,3',4,4',5,5'-Heptachlorobiphenyl (PCB 0.00003
#189)

Source: TOXICOLOGICAL SCIENCES 93(2), 223-241 (2006)



PCDDs,PCDFs, PCBs bilesiklerine insan maruziyeti:

Besinler
Dermal kontakt
Igme suyu
Soluma havasi

E: Processes
Combruasticn l l

Cirect
Cischarge >

PCDDs,PCDFs, PCBlere ANA MARUZIYET YOLU :
DIYET




PCDD/F, PCBlere ANA

MARUZIYET YOLU : DIYET

Et ve et Urinleri, sit ve siut Urinleri,
hk ve diger deniz irinleri PCDD/Fs,
Blere toplam maruziyetin %90 dan

M. Bl et of. | Chemogphere 70 (2008 384-502 557
Tabk 1
Mean {standard deviation) PCDDYF and dFPCE concentration for each food goup
Food group Expressad in N PCDDYFs N dl-PCRs
Meat and me producis
Chicken pe CALUX-TEQ/ ¢ fat 76 1.2(1L18) 53 0.9 [069)
Turkey pz CALLUX-TEQ/g fat 1 0.6 (0.30) ! 0.6 (0.21)
Pork pe CALUX-TEQ/z fat 45 0.7(2.0) 36 0.6 (0.23)
Bl pe CALUX-TEQ/ fat 134 L3 {0.69) 133 L5 {150y
Sleep pz CALLUX-TEQ/g fat 1 14 (5.5) 1 L1 [083)
Hose pe CALUX-TE( g fat 13 5.6 (4.10) & 4.9 (3.26)
Figh and seafiod
Shrimps pe CALUX-TE(Q g product 16 2.0 (0.67) 15 220135
Musseh pe CALUX-TE(Q/ g product 4 1.7 (0.%) 2 2.2(092)
Lean fish” pe CALUX-TEQ ¢ product a7 0.8 (0.68) 95 0.9 (085)
Herring pe CALUX-TE(Q g product 15 1.4 (0.39) 15 21(156)
Mackerel pe CALUX-TEQ g product 2 1.4 (0.64) 2 1.0 (0.75)
Balmaon pe CALUX-TEQ ¢ product 73 1.0 (0,62) &l 1.2 (0.8D)
Eel pe CALUX-TE(Q g product 12 1.2 {0.61) 10 0.8 (0.58)
Smaoked fish pe CALUX-TEQ g product 30 0.8 (0.38) 30 1.2 (D43)
Canmned fish pe CALUX-TEQ ¢ product 27 0.5(0.22) 38 0.8 [064)
Dary producis
Chee pe CALUX-TE(g fat 47 1.4 {0.78) £1 1.1 {0.55)
Milk pe CALUX-TEQ/ fat 74 1.5 {0.71) 137 1.4 (0.78)
Y oghurt pz CALUX-TE(/ ¢ fat [3 1.1 (0.50) [ 0.9 [043)
Dther foud groips
Cereals pe CALUX-TEQ ¢ product 4 0.3 (017 2 06 (0,02)
Eix pe CALUX-TEQ/z fat 286 1.0 (0.98) 153 Lo (12T
Added fats® pe CALUX-TEQ/ fat 7 0.8 (0.51) 36 1.2 {0.74)

U.S Urged to Educate Women
About Foods Linked to Dioxin

Oy ELIZABETH OLS0N

WASHINGTON, July 1 = The gav-
emment should encourpge woamen
and giels to reduce the amounl of
meat, whole milk and other faity
foods they eat as o woy of proftecling
themselves and ihelr offspring from
dinklns, harmlul residoes of natural
and Industrinl combusting, mn expeer
panel sald (oday.,

A report by the Instiiute of Medi-

elne, o nonprafil health policy ndviso-
ry hady, recommended that the gov-
grnmint do more (o educale women
mnd girls aboul how to limil con-
sumption of dioxing, which can be
"passed through the placenta to o
Jetus or through breast milk 1o on
Infant,
* [Maxin has been linkedd 1o cyneer
..n.|1 other hienlily p!Lﬂlfrrllil Sy |is
healih dangers were recogaized i
the 1070, levels of dioxing wnd relot-
ad chemical  compounds  have
Hrapped, neearding fo o report this
iweek Iny the invirenmental Profdec-
Yise Agency, Tt the pollutanis Hinger
in the environment and lsige In the
fany tiasue of farm Animiala which
enl gross or conlaminated fecd

The most direct way (o reduge
intake of these chemicals, the expert
‘punel sald, i3 1o reduce “eoasump-
tion of dietary fal, especially from

Animal sources thal are known fo

‘eontain higher levels of those com-
pounds® Thix Includes ment and

whole milk, products (hat Depari-
imerl of Agriculiure dietary gulde-
lines include ns sotursted fuis. Cur-
rent guldelines recommenid they be
restricted to no more than 10 percent
of o person’s dally diel

Iioxin is pariicularly worrlsome
for women, wha can accamulate | in
thelr hedles for yeoars snd fhen pasy
ioon 10 thelr uibwrn children or
nursing infants

[he panel sabd the governmoent
ought o try 1o “reduce girls® and
womien's cxpoaure (o dioxing in foods
during the years well hefore child
bearing. so that less of these com-
pounds accumulate In thelr bodles,”
The panel supgesied that “govern-
ment-sponsored food programs such
as the MNatlannl School Lunch Pre-
grom should Incronse (he avallahils
Iy oof fomsls bow In andmal Tet,” Thal
world [nc lude Tow-Fal nmd shim milk,
iretemd of e whole mdlk v pro-
wiiled to resllibns of children, This s
nbsn recommiended for pariicipans
i Uies Speeinl Supplement Foosd o
grum for Women, Infants sl {hil:
dren, cxcept lof children younger
thon 2 years

The 16-member panel held off set-
fing any level far dioxin intake The
pancl's chalrman, Dr. Roberr 5, Law.
rence, associnie dean of the Moom-
bwery School al Mublic Wealth pt Johns
Hopkins  Univerally In Rallimore,
sill that current lest costs made i
poo eapenalve tn measure tho levils
in food Instemd, the panel urgesd

* Liean fisl: cod, plaice, ray, sole, Nik perch, whiting, anglerfish and turbot,

* Added fats spreads, baking and frying fat,

’_T\JYT July 2n 2003

“~=thier eatidy while data is'colhect-
n clarify the health rlaks
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Figure 2: Estimated intake of PCBs in regional diets (pg TEQ/day) (14): “North Arnerica,
data from USA & Canada; POceania, data from New Zealand; “Far east, data from Japan.

e Disrupting
als: Humon Exposure
orna Heallh Risks




Dicxins, furans and dioxindike PCBs
Industrial ois

Indicator PCEs

Industrial oils
and fats 168% Mest products

2%

Diary
Fish 26% products 17%

Fig. 1. Estmated average contnibution of food zroups (%) o the
intake of dicxins, furans and diowin-iitke PCBs (upper panel), and
indscator PCBs (lower panel) i the Druteh population.
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PCODVDF +dioxin-like PCBs
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Fig. 3. Percent contribution of different food tyvpes o estimated
dietary dioxin intzkes (pe TEQ/Kg body weight/day) for the total US
population.
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Anne Sutu

PCBs ve PCDD/Flarin konsantrasyonu annenin
yag dokusu,serum lipitleri ve anne siitlindeki
yagda yaklasik ayni duzeydedir

Anne sutu ile vucuttaki PCBs ve PCDD/Flarin
%25"i atilmaktadir

Fakat gok daha kiicuk bir viicutta konsantre
olmaktadir

Anne sutu ile alim minimize edilmelidir

6 ay boyunca anne suti alimi 25 yasina kadar
alinacak kiimulatif dioksinlerin %12-14 Unu
saglamaktadir.
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Extract

Sandwich=Column|
4.9 Si0,

g Si
109 SI0,/44% H,80,
29 5i0,, 5 gNa,50,

Elution with:
245 m| n-hexans

L
Alumina-Column
25510,
20gMNa 50,

Elution with:

gishlaremethane G. 200 ml rehaxane!
C18-Column| dichlaromethans (S50 v Tﬂhlﬂ 1
7 g lsolute 18 e Individual PCDIDVF and dioxin-like PCB concentrations (pg/e lipid) in

15 g Florisil

BoNag0, adipose tissue from subjects living in Ankara (Turkey)

Elion with:;
A, 180 ml rehexane snmplﬂ

coneentration 1610 y| Waste 8. 300 ml dichloromethane:

Recovery standard
HRGC=HRMS " 1234TCDD T
PCB ;
coneentration te 10 4|

!

HRGC-HRMS
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Fig. I. Cleanup procedure,
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lsomers Coneentration (pg/el
lipid mean

Minimum  Maximuwm  SD

Frequency of
determination (%)

Dioxin mngeners

2.3,7, 8- Tetrachloro benzo-p-dioxin 1.2
1,2,3,7,B-Pemachlorodibenzo-p-dioxin 27
1.2,3.47 8-Hexachlorodi benzo-p-dioxin 1.4
12,367, 8-Hexachlorodi benzo-p-dioxin 32
1.2,3, 7.8 9-Hexachlorodi berzo-p-diotin 0.4
1.2,3.4,6,7,8-Heptachlorod ibenzo-p-dioxin 46
1,.2,3,4.6,7 8.9-Ocachlorodibenzo-p-dioxin 334

Furan congeners

2,37, 8-Tewrzchlorodibenzoluran [1X
1,2.3. 7, B-Pentachl orodibenzoluran 0.3
2,34, 7 B-Pentachlorodibenzoluran B0
125,47, B-Hexnchlorodi beneofur an

1.2,3,6,7 8-Hexachlorodibenzofuran 3 27
1,25, 7.8, 9-Hexachlorodi beneofuran 0.3
2.3 407 8-Hexachlorodibenzofuran
[,2,3.4.6,7.8-Heptachlorodibenzofuran 57

1,2,3,4.7.8 9-Heprachlorodibenzofuran 0.7
1,2.3,4,6,7.89-Octachlorod ibenzofluran 2.1

Nean-artho PCR-

3.3 4 4 -Terrachlorobiphenyl (PCB #77)
344 5-Tetrachlorobiphenyl (PCB #81)

3,3 4.4 5-Pentachlorobiphenyl (PCB #126)
3,3 4 45,5 -Hexachlorobipheny] (PCB #169)

Mono-oriha PCR:

2,3,3 4 4'-Pentachl orobiphenyl (PCB #103)
2344 5-Pentachlorobiphenyl (PCB #114)
2,3' 4.4’ 5-Pentachlorobiphenyl (PCR #118)
2/ 34,4 5-Pentachlorobiphenyl (PCB #123)
23,3 4.4 S-Hexachlorobiphenyl ( PCB #156)
23,3 447 3 -Hexachlorobipheny] (PCB #157)
2,3 44,5 5 -Hexachlorobiphenyl (PCB #167)
2,3, 4.4 5.5 -Heptachlorobiphenyl (PCB #189)
WHO pcppye-TEQ

ETEQ (WHO, 1998, Humans)

0.7
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Country

Year of
Sampling

Mean age of
Subjects

WHO .. -TEQ

PCDD/F

(mean,pg/g fat)

WHO ., -TEQ

PCB

(mean,pg/g fat)

References

France

1999

53

35.63*

Arfi et al, 2001

Spain

2002

58

11.03

10.8
(PCB 77,126,169)

Schuhmacher et al.,
2004

Finland

1997-98

44

29

20.7
(PCB 77,126,169)

Kiviranta et al.,
2005

Sweden

Not
reported

68

Wingfors et al., 2000

Korea

1994-95

53

Kang et al.,1997

Germany

1996

37

Papke, 1998

Japan

2000

Not reported

153
(PCB 77, 81, 126,
169, 105, 114,
118,123, 156,
157,167, 189)

Choi et al.,2002

1984-86

Not reported

14.19
(PCB 77, 81, 126,
169)

Paterson et al, 1994

144

(PCB 77, 81, 126,
169, 105, 114,
118, 123, 156,
157,167, 189)

Kumar et al.,2001

Not
reported

Not reported

2.81-13.2**

Baldassarri et al.,
2002

2004

36

9.2

6.6
(PCB 77, 81, 126,
169, 105, 114,
118,123, 156,
157,167, 189)

Cok et., 2007
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Concentrations of Polychlorinated Dibenzo-p-Dioxins (PCDDs),
Polychlorinated Dibenzofurans (PCDFs), and Dioxin-Like PCBs

in Adipose Tissue of Infertile Men
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Table 1| WHO,, .., TEQ concentrations in adipose tissue of fertile and infertile men in pgfg fal

Sample Fertile Infertile
Sex Age WHO sy TEQ WHO . TEQ Sex HApe W HO e e TEQ WHIO 0 TEQ
{WHO 2005) {WHIO 2005} (WHO 2005) (WHO 2005)
1 M 3z H& 10.9 .58 33 87 10.6
2 M 29 3.5 57 M 35 H.4 10.3
3 M 22 6.5 9.1 M 25 9.6 12.7
4 M 42 4.6 B4 M 40 7.3 11.4
5 M 31 7.5 115 M 33 0.2 147
6 M 9.4 15.1 M 42 53 6.8
7 M 34 3.0 4.8 M 31 6.6 9.6
# M 6.0 122 M 28 2.8 4.7
g M 34 3.4 52 M S0 8.8 11.1
10 M 45 4.7 9.8 M 38 9.1 12,7
11 M 21 3.5 .0 L% 43 B3 109
12 M 32 9.5 17.0 M 27 5.3 7.8
13 M 39 158 225 M 36 17.2 223
14 M 3z B0 10.5 M 38 8.7 11.6
15 M 39 9.6 17.5 M 33 6.0 82
1& M £0 15.1 315 M 27 57 7.9
17 M 35 9.2 182 M 34 4.1 5.2
18 M 25 5.3 8.6 M 25 5.5 1.8
1o M 9.4 128 M 40) 4.9 6.4
20 M 38 3.2 4.4 M 26 3.2 4.2
21 M 44 13.2 18.3 M 27 4.4 5.5
22 M 39 14.4 20.7 M 32 39 5.0
23 M 39 4.0 6.2
35065 T2+39 12.5 + 6.6 3B 65 TOL£31 9.4 + 4.0

AHOY Woaorld Haahth T heasnirstion: TEEE tosicity @airealaepew



Pertle inlerile o ovalue®

[somers TEFs n Come.fpgle) lpid Min Melax % = DL " Cone.ipg/e) lipid Min Mk % =DL

mean £+ 50 mean + S0
Do congeners
23,7 A Tetrachl arobenao-p-dionin 1 n 12 447 nd T H16 n 14413 n.d 53 100 052
1,237, & Pentichbmod dhemeo-pdionin 1 ] 2734145 (] Bl 104 n 21414 nd 52 B4 .14
123478 Hexachlamadhenm-pdinxdn L1 Fil Léd 14 nd ia 87 n L1415 nd Sk L a8
1,23 8, 78-Hex achlorod e p-dinxin 01 = ild1] 15 57 104 n iR 20 nid BT 955 oz
1.2.3.7. 89 Hex achlomod derwn- pdingin i | a0zl nd 03 TR n (619 nd kS 152 a2
123467 A-Heptchlonl beneo-pdionin 0 ﬂ Lk 20 28 a0 10 n 65k 44 9 na T 0067
123467 3 3 0ctchloodibenm p-dionin (0033 n EEEE N B 117 G438 T 2 L4774 228 2 RERE oo (125
Furan cong eners
23,7 3 Temachlaracibenzafuran i1 | e 03 nd 24 743 »n 1411 nd ki) ) (O
1,237 8- Pentuchlorod dhesmafrran. 03 n k03 nd e 913 e 042 ok 0.4 nd 15 5 0418
23,47 Pentachkrod s fran. i3 n 80428 24 1940 100 n G238 4 122 955 177
123,478 Hexachloradento luran i1 n 27417 07 73 100 n 24415 nd 75 955 0.53
1.2.3 5,78 Hex schlomd heapo furan 0. n L7107 3 xS 100 i ld1z id 35 955 018
1.2.3.7, 89 Hex achlimad hempo furan 0.1 n 1k 18 nd 07 348 e RHE R d il 0
134475 Hexachlarad ihervauran i1 ] ildla 12 46 100 n 3441 1.a £2 (1} {15
123467 8 Heptachkind e uran (i1 | n 5704 12 479 109 ) 49437 L& 135 100 0717
1,23 474 8- Heplach binoddhewalwan i Fi) 0702 fid 14 LEL 2 [HEHE SR | i 027 L5 (L
1,234,673 8-Ococh] modibenzaluran 00003 | 214135 05 i 104 n 434348 .41 151 1} (i
Non-artha PCHs
33" 4 &' Tetmachlaobiphenyl (PCH #77) .00 ! 33241492 105 725 100 n 1505 4 103 435 £ o (]
344" 5 Terachlaabipheny| (PCH #41) (L0003 | 79494 nd 394 913 n IR 24 nd ag 100 THEY
337 AL S Pentuchlorchiphenyl (PCH #126) i n 3234244 A kL 10 n 17182 10 355 {[i14] s
33744 55" Hexschlarobiphenyl (PCH #169) 003 b H60:k 215 a3. 418 100 o) IRS0 4 45 74 a2 100 660
Moma-artha POBy
A5 AL Pentchlombipheny] (PCH #105) (00003 e 1605 d: 1497 35 7 104 a TISHZ & 2056 xnL 1853 100 m
23,44, 5 Pentuchorobipheny] (PCH #114) (0000 n 229 T 1340 100 n 1330 4 83.8 618 32 10a (00T
15" 48 SPenuchiarobphenyl (PCB #118) 000003 2 6359 ST4S 123 288 100 1 BRA6E 1526 a2 257 100 0023
23 4.8 5 Pentach kirobiphenyl (PCH #123) £ 0000 n 66,7 4 77 nd 381 413 n 3584 4 19.07 159 s 100 (iTirk
233" A& 5-Hexachlamabiphenyl (PCH #156) Gomm 23 5423 4 2697 691 12005 104 | 111927 4 6297 il 2173 100 L]
133 AL S  Hexachlozobiphenyl (PCR #157) 0ommE 623 o B3 1 246 114 n MBI 81 453 10 f0014
13" 44,55  Beazchlorobiphenyl (PCB #167) 0oonE 2 24 4 90 16 4303 L] e 292274 15548 o il 1001 L]
135 AL 55 Hepuchbrchiphenyl (PCB #139) 000003 25 774 3% a7 1614 i} n 14263 4 836 Wz il 100 (000
WHI pepe TEQ 71438 ERE N (.45
ETEQ (WHO 05, Humans) 1254 64 94+ 40 (L0635

PCDDs, polychlonnated dibenzo-p-dioxing; PCDFs, polychlarinated dibereolurans; PCBs, polychlonnuted biphenyls; DL, detection limit; TEFs, (oxic. equivalency factors: WHO, Waorld
Health Crgantaation; TEC, toxicity equivalency




Tabile 4

M. Nadal e al /Chemasplere 74 (2008) 1471 -1476

A summary of recent {curent decade) investigation: on PCODF levels in human adipase tisue fom dillstent countries

Conntiy {i=gion) Yeur of collaction  Number of sample

Japan 1938, 1399
Spain | Tarizgona County) 2002

Southem Finland 1937-1393
Japan {Kansai ares) Nt teported
Tutkey | Ankaia ) 2004
laly Nt tepartad
Southen Spain (Gransda) 2003
Spain | Tarragona County) 2007

12 Women, 16 man

4 Wamen 11 man

420(51% Females)

20 {Nurdng mathes )

23 Fertile and 22 inkertile men
3 (Obese subjects)

20 Women

4 Women 11 men

PCOHNF (maan, pg WHO-TEQUg [a)  Mesn sge (range)  Relersnce

49, (TIEF-1398) 63(17-87)
93 58(19-84)
290 44{13-81)
160 (24-37)
7.2 (fertile) and 7.0 {infertile) 35(21-45)
95 na

195 60 {24-81)

Takenaka et al (20@)
Schishmacher et al (2004a)
Kiviranta et al (2005)
Suzuki et . (2005)

Cok et al. (2007, 2008)

La Roeca et al (2008)

Lipez-Espinoda at al (2008)

145 53(28-83)

At nom il alyle data,

This study
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Mart-Eylul 2007, 51 anne siitii 6rnegi
Istanbul (n = 13),

Ankara(n = 4),

Afyon (n = 15),

Antalya (n =9),

Kahramanmaras (n = 10)

Tabke 2
Cancentrafions af PCDD and PODF congeners in human milk semples from live different dities of Turkey (pg g ! lipid ]
Congeners Istanbul (1= 13) Alyon (n = 15) KMaras (n=10) Artalya (n=9) Ankars (n=4)

Cangansars b= i Congené s I i Congenérs M= imax Congéners M= imax Congeners Wi i

(pg s~ ) lipid (pge") lipid (pg ") lipid (pge™ ) lipid (pge ") lipid

mean % 5d o &in # 5 mean 5 mesn * 5d meant s
PCDD angetiers
237 8- Tetrachl arohenma-p-dion 029+ 050 0.0-09 041 2078 00=-25 023+ Q73 0-23 1.1 185 0u=58 46+ 043 =11
1,237 8-Pentachl arodibanzo- p-dioxin 0495+ 198 0.0- 63 0.69 + 083 00-22 064+ 135 -3 0.93 + 1.07 0ul-2 5 a8+ @91 =21
1.23.47 8- Hexschlonadibe man-p-dioxin 221+ 296 00-82 1.10 4 164 00-43 180+ 272 L0-70 SH274 0u-241 432247 =121
1,23 6.7 8- Hexarhlonodibe reo-p-dioin 324+ 356 0.0-95 1.41 +1.72 00-540 167+ 25 d-73 55%58 =187 42+31 L
1,23.7.8,9- Hexschloradibe mo-p-dioxin 108+ 185 0.0-62 054 120 00-35 023+ Q73 d-23 OH2 +1.91 0ul-61 85+ 492 Qd-23
1.23.4.6,7 8-Heptachlandi benzo-p-diaxin 228+ 4 00-115 732114 0o-31.4 1078+ 2422 0-7886 3881 2497 0.00-132 121542 151 13-34
1.23.46,.78,9-Octachlorodibe rea-pe-dioxin 612+ 700 7 8-255 219+351 00=-362 1801+ 3885 25-1274 928 + 1027 TA-29 4534539 126-126
WHO-TEQ (PCDD) 211 x0T 149 2066 234+ 099 3612137 234+ Q68
PDF cangeners
2 3.7 8-Tetrachlarodibensaliian 032 + 063 00=24 0.43 + 084 00=-23 034+ Q83 d-2 3 042 + 063 0ul=138 Q30+ 31 =07
1,23, 7 8-Pentachl af od henzalrsn 029+ Q465 00-23 02325 #1038 00140 060 + Q8E f-22 072 +0.70 00-13 155+ 044 =12
2.3.4.7 8-Pentachlar adibensalran 49229 1.6-112 49223 13-93 59252 1.0-19.7 82244 48-188 6.0% 25 33-90
1.23.4.7.8- Hexaschlanodibe ol an 6.12 380 0.8-29 29219 035-72 61252 0-163 121 1556 2.0-49 39227 1676
1,23 6.7, 8- Hexschlonodibe meafur an 47255 06172 292148 08-63 44234 Q0-108 22280 13-257 40232 12-86
1.23,7.8,9- Hexschlonodibe meafur an ER T 0.0-00 Wl = 0.0 00 ER T Qd-0.0 Ol =00 0ud-00 [ ET Q-
234,67 8- Hexachlanodibe oo fur an 6.12 380 0.0-240 23330 0095 53256 00-17.4 119 +150 13-426 46265 0-14.1
123,467 8-Heptachlonodi benzofiran 316+ 456 0.4-155 109 +173 00-4563 250+ 357 L0-803 571+783 08-213 1724 226 17 =500
1,23.47 89-Heptachlonadi benzofiran 5.10% 631 001481 1.4 2347 00-108 63278 d-216 98 +127 =371 33% 40 L0-9.8
1.23.4.6.7.8.9- Octachlonodibe oo fur an 259+ 38 4 0U0-125 752147 00-378 202+ 11 L0-57.0 478 +633 0ud-183 148+ 192 00-427
WHO-TED {PCDF) 456+1.71 344207 491+ 185 807 £1.19 451+ 097
WHO-TED (PCDDIF) 667 +596 483 +2.42 724+ 664 1172 2855 685+ 152
WHO-TEQ (PODDIF + PCR) 972 +1.81 6812152 1053+ 1.98 1563 +3.91 10252 173

o7

007 ) g ansgds R S0 5y

IS T-E95T |



Tabie 3
Cancentrations af indicator BCB and dioxin-like PCR in human milk sumples from five different citiss of Turkey (pgg—" i)

Conganers stanbul (n=13) Afyan (n=15) KMarz (n=10) Amtalya (n =9 Ankara (n= 4)
Cimggene rs I i Congeners M= ¢ Congeners M= Ciongeners ol i Ciongeners M ifi= s
ipgg™") lipid (pag™) lipid (pgg™") lipid ipgg™") lipid ipgg™") lipid
R E [GECTERT [GECTERT [LEEET [LEEE
Inalicatar PORs
244125, 4"-Trichloroki phenyl (PCH #28) 14225 1130 5T-4631 13052 607 4%0-2973 IS 21913 147-7899 1503 603 738-2288 1382548 G18-1899
227 557 -Tetrachlonabiphenyl (PO #52) 294 % 1004 8971004 1912 90 902-371 301 2178 T12-893 626 + 679 110-2061 219+ 141 T98-383 -
22745 5=Pentachlorabiphenyl (POR &101 ) 4284+ 319 155=1262 277+ 120 121 =456 3364228 672=-847 785 +575 A04-1562 352+ 209 198-664 ‘E
227344 5-Hexachlarabiphenyl (POB & 138) 43554 3575 1325-147654 3192+ 1412 1553-6473 1924 1411 F09-5356 5683 +4210 2361=12789 4575+ N7 3722-5269 8
2,27 44" 5.5 -Hex achlorabiphenyl (POB #153) 8562 = G930 2371 -28000 5630 2431 2567-11052 3441 22369 623-H831 11038 29341 4183306594 823+ 1617 G366~ 10225 B
2,27 34455 - Heptach] arabiphenyl (POB #180) 401 2 3565 #245-14173 2352 % 1054 9954535 1671 21151 277-4258 5401 = 5681 201415444 3E21 21112 2390-5080 E
Suwm of Indicatar PCBS 19462 2 2910 125847 & 1384 10698 + 1198 25038 + 3699 136592 2840 E
Man-artha POBS ﬁ-
3,37 44 -Tetrachlanobiphenyl (OB #77) 309+ 231 B2-TE1 2134105 4 6-3832 304 2409 27-138 4334299 4i0=-88 2 146+ 05 105-200 E
3,44 5-Tetrachlorahiphenyl (PFOR #31) 378243 a0-1549 16214 00-42 55472 00=-239 4736 =123 372024 14-64 g
3,37 44", 5-Pentachiorabi phenyl (POB #126) 242189 #8-85 1212 80 00-322 722147 84-522 250295 135-40.8 2.1 =x249 15.1-31.1 T
3.374.4" 5.5 -Hex achlorabiphenyl (POB #169) 114+ 693 36-292 SH233 00-113 1242956 00-332 1542131 55-459 1nA4x17 98141 E
=
WHO-TEQ (non-ortha POR) 2164 Q87 127+ 052 2854116 266 +1.06 253+ 103 -
8
Maona-artho PCRs =
233" 44 -Pentachlorabiphenyl (PCR &105) 5726158 S8-2228 58959+ X688 285-1261 44352201 6 132=-875 9749 + 6381 431-2630 B3+ 018 T12-1163 ﬂ
23447 5-Pentachlorabiphenyl (PCR #114) 1693+ 1435 51.7-485 1167+ 488 512223 864441 1559-178 212 +1987 B4 8-674 1543+ 16 138-189
237 44" 5-Pentachiorabi phenyl (PCB #118) 26421777 THI-6554 17422 783 B33-3561 120273 280-237 0002291 1192-8367 2600+ 938 2004-3377
273 44" 5-Pentachiorabd phenyl (POB #123) 493+ 378 194-134 46584 307 182-125 2642219 00-509 G1.12333 26-137 7202 39.4-769
2337 44" 5-Hexachlarabiphenyl (POB #156) 8101 G35 197-2462 499+ 225 1931020 3\52216 575-801 1185 £ 1240 347-3892 725+ 13 529-317
2337 44" 5 -Hexachlarabiphenyl (POB &157) 1774+ 1432 F354-558 11065+ 459 437=214 922 4503 122=-181 2512 #2481 B2-814 1725+ 94 144-202
237 44" 5.5 -Hex achlorabiphenyl (POB #167) 253322129 771 =880 15472 85 GH8-368 1282747 231-284 3131 =2398 124-764 2893+ 02 212-38
2337 44°5.5 - Heptachl arabiphenyl (PO #189) 832+ 688 151-272 4382 188 171-849 4362249 79-838 10322987 41.4-308 Gi52 13 51.1-903
WHO-TEQ {mana-ortha POR) A9+ 013 061+ 010 044 #0086 12542019 089+ Q12

WHO -TEQ {POR) 3052 263 1882 103 312912169 391 +263 342095




Table 6

Levels of PCDD/F and dioxin-like PCB in human milk from a number of countries.

Lot n Year of sampling TEQuconys (mean, pgg~! fat) STEQ (mean, pg &' faf) Rekrenes
o = 0 4,57 125,95 Todaka et . (2008)
Germany 169 2000-2003 135 1645 Witsiepe e al (2007)
faly 40 2000 13 29 Malischet 2. (2003)
Australia 157 2002-2003 58 90 Hardenet al. (2007)
D : o Thn 3 148 Costopoulou et 1, (2006)
Bel gium 20 2000-2001 204 408 Focant et al. (2002)

PR China 316 20012002 8.25 129 Hedley et 2, (2006)
Spain 1 2004 wm 109 Bordajandi et al. (2008)
i L i 106 Gok et a. (s study)

* Primiparous mother.
® Multiparous mother.
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