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Health Effects of Dioxins
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Dioxin Emission Reduction

Emission standard

Waste incineration
2000/76/EC
Foodstuffs
2006/1881/EC
Industrial emissions
2010/75/EU
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Emission standard

1994 MSIWs 59 FR 48198
2000 HWIs 65 FR 47937

EPA 2005
The Inventory
of Sources of Dioxin

Goverment of Japan
2000. Dioxin

Emission standard
In Various fields

Emission standard

MSIWs GB 18485-2001
HIWs GB 18484-2001

Landfill of IWs
GB 16889-2008

Steelmaking Plant
GB 28664-2012

Waste water
GB 3544-2008
GB 18918-2002




Detection Methods for Dioxins
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AhR-based Reporter Gene Bioassay

Toxicological mechanism of dioxins:
AhR signaling pathway

o~ Dioxins

CPY1A1

CALUX
(Chemically Activated LUciferase gene eXpression )



Bioassay Development and Application

US EPA SW846-
4435,TOX 21

2013 Chile SAG
CALUX in birds

European Union
2005 Belgium NVRIP dioxins detection in feed and soil
» 2009 Revision EC No152/2009 DR-CALUX in feed

2011 EC No 252/2012 DR-CALUX in food

T" s n
2018 China
Draft comments (HJ)
in solid waste

Japan JIS K 0463-2009
Environmental samples

AU Queensland government
air pollution assessment




China: development of bioassay

. Original DRE sequence
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Construction of Novel plasmid
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Novel cell-based biosensor
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CBG2.8D Bioassay System

Luciferase Activity

140
4
120
g 1004 0.1pM 2 s
= S
S 80+ =
- -
5] c 2
z 60 O x 2
£ &>
~ =
40 — ﬁm
-—V1
20 S
-
0

r T T : — .
10% 109 100 10 1072 1013 10

1014

Concentration (M)

Minimum response to TCDD

2 8 &

102

102
Concentration (M)

101 101 10° 10

Ratio of Average (%)

25

20

o X N o W w XS A &)
N R A N ORI AN
R N S S LA .
A7 B AY b NG - A- X

Standard Curve (Mol/L)

standard curve of TCDD  Stability of standard curve

CELL
CULTURE

Cryopreser
vation
Cell digestion ...,

%, 2ml/dish
N = 5

B l : Culture . Sl 4I)I(1/0 L

- : cycle = cells/m
- . o —
v 3day - g
. ~ Expanding
%, o Cultivation

108cells/tube tans

1

BIOASSAY

D1: SEEDING

>

100 pL/well

D2: EXPOSURE ,,, pL Iwell

1%wiw

100 uL
3: DETECTION substance

10 min
incubation

Luminescence

Reader

v Stability
v' Repeatability
v’ reproducibility

S standard

O operating
P procedure




Application of CBG2.8D Bioassay System

Samples extraction
and cleaning
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China National Standard
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Application of CBG2.8D Bioassay System

Beijing Detection of dioxins in Belijing
atmospheric particulates
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Application of CBG2.8D Bioassay System

S =
. . . . o &
Detection of Dioxins in Food ==
Sm
Samples =%
g - 12
80 Standard Curve o o
i . -
8 » . = 55
%60 —————— - —. .— 75%response : | g’i):_ofélf "0 ]
* 40 Optimum a - M ITk
EE detection range >
S 20 s o
& - ‘_ o wes | mm 25%response o 1 > 3 a M 6 7 8
0 e 0 HRGC-HRMS analysis (pg-TEQ/g fat)
1 10 & = 10000 100000 1000000 —_
TCDD  (pe/L) n= 13
350000 . q@ 3
300000 |y =39288x-3961.6 g o 3
250000 R?=0.9918 8T -
200000 'r.'% § b\b( 3
150000 =2 > .
100000 3 g %% 3
50000 ODO 2 ,,)"1/ 3
0 N2 ]
50000 © 2 4 6 8 10 o '\;b 7 SeafOOd
8 Q ] T T T T T
TCDD(pM) 0 ofX)=102 03 04 05 06
HRGC-ARMS analysis (pg-TEQ/g ww)

New standard curve a
n=18



Application of CBG2.8D Bioassay System
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Dioxin Research in China

Dioxin Emissions and Human Exposure in China:
A Brief History of Policy and Research

EHP 2011 119, A112-113  Perspectives |

“Because of the historical focus of basic research on
environmental pollutant levels rather than on
environmental health. It is important to further
encourage and enhance basic environmental
health research in China in order to provide a
scientific basis for environmental policies to protect

the environment, ecological systems, and human
health.”
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