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Bl [ (Backgrounds)
HREIZHETB%I A countermeasures in Japan

Environ. Agency Govement Japan: Since 1978, Monitoring chemicals
total PCB and organochlorine compoundsin afew bird species and fish.

RIRE (PCB) ELTORTR, RIERERIRELVDATRE
Showing as total concentration for indicator of environmental safety check.

—EYERA~DREE (FMH) ML TIE, F+5
— |t isinsufficient as exposure (toxic) evaluation to the wildlife.

Since 1998, Monitoring of PCDDs, PCDFs and dioxin-like PCBsin wildlife.

—>EZHZYo7d, KREHGEDBEAI WA
— It isindispensable that not only monitoring but resolution such as
mechanism of action within body.
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pjjectives; Quantitative estimation of toxic effect by chemicalsto wildbird

VEELLAHILEME
The peculiarity of the chemical which becomes harmful
1. £EEBSLURALEE
Amount of produce and occurrence
2. A=, ERAMEEE
Using form and volume
3. B4 Persistency in environment
4. = YiE4EM Bioaccumulation
5. =14 Toxicity

VXREY (AT )
Target (Cormorant)
1. K& Big body size
2. B Fish eating nature
3. B Residential
4. =¥ 6p Long life Cormorant
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(Envirenmental fate of PCDD, PCDF and dioxin-like PCBS)
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Observed toxicity by chemicalsin wildbirds
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Scheme of this study
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Levelsintheliver, egg of cormorant’s
and fish (Conc., BMF, TEQ).
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Body distribution.

000 ogdno
Estimation of half-lives.
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Trend of TEQ in the egg.
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Esti ma’[eI egg level.
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[ [ = EE Sampling locations

Tl Sh| nobazu pond Tokyo
T2 Gyotoku W.0.D., Chiba
T3 6" Daiba, Tokyo

T4 Haneda Air-port, Tokyo
0 30km 19 Sagami River, Kanagawa
T6 SayamalLake, Saitama
® Breeding colony
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Species n Locations
517777 Cormor ant 16 pmppREsm T1
# Chick 1 718 T2
$E Juv. 10  FRILE, T6
BB Add 5 ERILTS
7487 owl 1 171E, T2
HILHE Duck 1 1T1E, T2
~E Kite 1 FIHZEE, T4
2YAEAGull 1 T8, T2
Faoivoi ¥ 1 FIHZEE, T4
Whimbreée
774 ¥ Blueheron 1 1718, T2
715X Crow 1 FIHZEE, T4
< Pheasant 1 71&, T2
K/\k Pigeon 1 718 T2
) 3y/74 Silky 1 Nihon-Univ.
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Schematic diagram of chemical analysis
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HRGC/HRMS, Autospec Ultima (R>10000)




HFEEEPEAnalyzed dioxin and its related compounds
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Dioxin-like PCBs
non-ortho PCBs

CB81, CB77,CB126, CB169

mono-ortho PCBs

CB105, CB114, CB118, CB123,
CB156, CB157, CB167, CB189
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Comparison of PCDD/Fs and dioxin-like PCBs concentrations in the liver among
bird samples.
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Congener profiles of PCDDs and PCDFsin the liver of cormorants and in whole fish.
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Biemagnificationfiactor of common cormorant liver and egg /fish collected
from Tokyo Bay, Japan
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Distriputionof PCDD/Fs and dioxin like PCBs in cormorant
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5 EFEE S TEE Toxic equivalent factor

WHO-TEF

Congener (Human/ mammal)  (Birds)
PCDDs

1

1
1,2,3,4,7,8-D 0.1 0.05
1,2,3,6,7,8-D 0.1 0.01
1,2,3,7,8,9-D 0.1 0.1
1,2,3,4,6,7,8-D 0.01 0.001
OCDD 0.0001 -
PCDFEs

0.1

0.05

0.5
1,2,3,4,7,8-F 0.1 0.1
1,2,3,6,7,8-F 0.1 0.1
2,3,4,6,7,8-F 0.1 0.1
1,2,3,7,8,9-F 0.1 0.1
1,2,3,4,6,7,8-F 0.01 0.01
1,2,3,4,7,8,9-F 0.01 0.01
OCDF 0.001 0.0001

WHO-TEF

Congener (Human/ mammal)  (Birds)
Non-ortho PCB

0.0001

0.0001
CB126 0.1 0.1
CB169 0.01 0.001
M ono-ortho PCB
CB105 0.0001 0.0001
CB114 0.0005 0.0001
CB118 0.0001 0.00001
CB123 0.0001 0.00001
CB156 0.0005 0.0001
CB157 0.0005 0.0001
CB167 0.00001 0.00001
CB189 0.0001 0.00001
TEQ@mDDODOO)

= 2Conc. x TEF(ooooono)
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Toxicequival lent col tribution (Birds-TEF) of PCDDs, PCDFs and

PCDFs CB(IUPAC No.) 77
PCDDs
o 1 N cem N CB 126
RIREEMATEMN=5 330
Fish from Tokyo Bay
A7 7Bl (n=9) 3600

Egg of cormorant

AT RFE(n=16) 27000

Liver of cormor ant

mono-ortho PCBs



=EH 1(Summary-1)

ATDIFMMBEELBRLTIAA X VEDOSVREEZSITTLSIETHS.
Cormorants are significantly exposed to dioxin and its related compounds with
comparison to those of other species.

. WIS KU BN PCDD/FsIE, 2,3,7,8-BERANEBLSHTHY, TD
R IXEE THAREFRDLDEEFELLTLV .

2,3,7,8-substituted PCDD/Fs comprised 97% and 90% in the liver and egg,
respectively, these profile is similar to fish from same location in Tokyo Bay.

. FiBEHLUINFBMF(EMBHEFZR I 28 L-E25, FiET1,2,3,6,7,8-
HxCDD (300) %52,3,4,7,8-PeCDF (340), CB169(424) i E M 4F I L MEE
;~L7T=. —A, 2,3,7,8-TCDF (1.9) ¥°CB77(6.9) (X IEE [Z/NESLMEELEHT-.
High bio-magnification found for 1,2,3,6,7,8-HxCDD (300), 2,3,4,7,8-PeCDF
(340) and CB169(424) , while 2,3,7,8-TCDF(1.9) and CB77(6.9) found to
lower.

. 2,3,7,8- PCDD/FsO g~ D EMIGER D Ao f=. FLTEQHFEIL,
gk (50%) &BR (25%) TR ES R T,

Specific accumulation of 2,3,7,8-substituted PCDD/Fs were found in the liver,
and these TEQ contribution is different between liver (50%) and egg (25%).



EI(a)I:IPCDDS/DFSEII:II:IEI(b)
( l)r ereent ?mf yght of arget organ and (b) burden of 2,3,7,8-substituted

CDD/Fsin the tissue/organ.
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B == EECECETE Estimation of half-lives

Jo0odoooooooooooao
The formulafor concentration within body in static state:

Crign X AD x 1 X Tuo
Fat Log, 2

x Ratio,., =C

liver

liver

where, C = Concentration, AD =Administered dose,
f = Absorption ratio, Log.2 = 0.693,
Ratio; ., = Burden of liver among analyzed tissue.

_— Cliver X Log62>< |:atliver
1/2 Cﬁsh x AD x f x Ra'[iO”\,er




T E[CHAWN =& /INTGA——

Parameters used to calculate half-lives in common cormorant.

Symbols
1 Weight ratio in whole body
Muscle Wy, 0.41
Liver W, 0.029
Kidney Wy 0.0090
’Eqg We 0.021
*Blood Wpg 0.074
Others Wq 0.23
*Fat ratio in the tissues/organs
Muscle Fwm 0.036
Liver = 0.037
Kidney F« 0.028
Egg Fe 0.060
Blood Fg 0.0034
Parameters
Administrative dose AD BW X 0.26
>Absorption ratio f 0.94
Body weight BW 1885
Log.2 0.693
Fish fat% 0.07

Ratio ;e
2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HXxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD

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
2,3,4,6,7,8-HXCDF
1,2,3,7,8,9-HXCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

0.075
0.13
021
0.24
0.09
0.24
0.15

0.048
0.026
0.28
0.22
0.17
0.15
0.031
0.14
0.036
0.033

“Assumption from real value of female (n=4), “Egg data measured in this study.
“Blood datais value from other study, unpublished, “Fat ratio is value of analyzed sample in this study.
°Absorption ratio is using fat ratio of fecal matter/ fish.



HEEISHWN ARSI R EEEHEE SN AREEEA(T,),)
Concentration used to calculate half-lives in common cormorant
and-estimate half-lives (T,,,).

Concentration (pg/g fat) Ty

Congener Fish(n=5) Liver (n=6)
PCDDs
2,3,7,8-TCDD 9.5 703 43
1,2,3,7,8-PeCDD 26 4464 59
1,2,3,4,7,8-HXxCDD 54 1307 51
1,2,3,6,7,8-HxCDD 16 5565 61
1,2,3,7,8,9-HxCDD 1.5 57 19
1,2,3,4,6,7,8-HpCDD 20 1949 17
OCDD 88 4472 14
PCDFs

2,3,7,8-TCDF 23 66 2.6
1,2,3,7,8-PeCDF 5.6 13 3.9
2,3,4,7,8-PeCDF 32 14859 72
1,2,3,4,7,8-HXCDF 8 1906 47
1,2,3,6,7,8-HXCDF 4.8 1534 79
2,3,4,6,7,8-HxXCDF 10 2566 73
1,2,3,7,8,9-HXCDF 2.6 46 24
1,2,3,4,6,7,8-HpCDF 13 322 7.8
1,2,3,4,7,8,9-HpCDF 2.2 220 122

OCDF 28 297 14
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2,3, 1,6=IFCDD"half-lives (T,,,) of other animals and humans

L] ERERENEEYH
Species Half-lives(T ;)

717 ™) Cormorant 31~69day
<) A% Mouse 11~24day
7Y ¥ Rat 17~31day
EJ)LEYh* Guineapig 30day
. Fish 52~ 83day
T 7 HJL* Monkey lyear
E ;* Human 6~ 10year

eitetal., 1992
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TFhetformulafor concentration within body in unstatic state:

Crisn X ADXT Ty
Fat e Log.2

X RatiO”\/er/target x[l_exp(_LOgeZ/TUZ) ><t] :Cliver

where, C = Concentration, AD =Administered dose, f= Absorption ratio, Log,2 = 0.693

EFEHEE S E E S O OSOO0000000000 00
Comparison between anlyzed level of PCDD/Fsin theliver of cormorant (5 years old)
and calculated value from assumed in unstatic state.

Concentration Concentration
Congener Syear Caculated Congener Syear Calculated
PCDDs PCDFs

2,3,7,8-TCDD 692 701 2,3,7,8-TCDF 52 66
1,2,3,7,8-PeCDD 4763 4449 1,2,3,7,8-PeCDF 17 13
1,2,3,4,7,8-HXxCDD 2380 1303 2,3,4,7,8-PeCDF 20124 14810
1,2,3,6,7,8-HXxCDD 8000 5547 1,2,3,4,7,8-HXCDF 2440 1900
1,2,3,7,8,9-HXxCDD 83 57 1,2,3,6,7,8-HXCDF 1992 1529
1,2,3,4,6,7,8-HpCD 3877 1943 2,3,4,6,7,8-HXCDF 3204 2558
OCDD 12347 4457 1,2,3,7,8,9-HXCDF 70 46

1,2,3,4,6,7,8-HpCL 548 321

1,2,3,4,7,8,9-HpCL 280 219

OCDF 322 296
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Toxic effected levels of cormorant egg and compensation of formula

Analyzed value (Tokyo)d 226pgTEQ/g wet wt.[1 LD,
Caluculated (byr old) [ 1181pgTEQ/g wet wt.[1 LD1qg

LD U000

100
80
60
40
20

— r2=0.999
AVGTokyo
B LDs,: 460
LD, : 344 Analvzed va
B LDz 217 En glém '\I/'oll:eo
LDg: 35 | =09 Trom | Oy
200 400 600 800 1000

pgTEQ/g wet wi.

D000 000 Concidering reason

O00000oo00oooooon
Fish level, Intake volume, Absorption ratio, Distibution ratio

Crin X AD X1 Typ

x Ratio

Fat

€99

Log.2

egg/target

000 (Revised value) 0.2

><[1 —exp(-L0g.2/ Ty,) ><t] =Ceyg



71775HPCDD/Es, dioxin like-PCBi=REE D&t & (FH1E) {E &ERIMED LLER
Comapisoen eff concentration of PCDD/Fs, dioxin like-PCB between calculated and

analyzed value

Congener Caculated Anayzed Congener Calculated Analyzed
PCDDs Dioxin-like PCBs
2,3,7,8-TCDD 82 94 CB81 3.0 54
1,2,3,7,8-PeCDD 274 290 CB77 13 12
1,2,3,4,7,8-HxCDD 45 56 CB126 17 13
1,2,3,6,7,8-HXxCDD 162 250 CB169 5.7 3.9
1,2,3,7,8,9-HxCDD 4.2 9.3 CB123 180 100
1,2,3,4,6,7,8-HpCD 109 92 CB118 7102 6800
OCDD 855 310 CB114 294 240
PCDFs CB105 2912 1000
2,3,7,8-TCDF 11 11 CB167 851 320
1,2,3,7,8-PeCDF 3.3 5.6 CB156 1099 570
2,3,4,7,8-PeCDF 330 500 CB157 253 200
1,2,3,4,7,8-HXCDF 63 99 CB189 146 80
1,2,3,6,7,8-HXCDF 74 100  comparison with calculated and analyzed TEQ
2.3.4.6,7,8-HxCDF 151 15 PCDD ™ PCDF ™ NON-PCBs * MONO-PCBs
1,2,3,7,8,9-HXCDF 13 11 Calclated | I -
1,2,3,4,6,7,8-HpCD 21 36 Analyzed B
1,2,3,4,7,8,9-HpCD 1 36 0 20 10 0 80 100(%)
OCDF 113 51 TEQ (pg/gfat) 3935 3600
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EStimation to egg level from sediment core

0

RN T YRR EDH =00

Calculation of bodylevel used by half-lives. f

Crighn xAD X f Ty _ . ) )
f Fatey, g Log.2 X Ralll Oggqtarget X[l exp(—L0ge2/Ty,) xt] =
00 Fish  «feg  BSAF(AS B SYRSHRESEY

Sediment

Calculation of fish level used by BSAF.




PgTEQ/ g wet wt
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Sediment core data was cited Yao et al., (2000)



pgTEQ/gwet wt.
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rr_f rJ of rfo in the'eggand its effect in mortality of common

[ from Tokyo.
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Thetransition ofithepopulation size and lethal dose of common

cormorant in Kanto region.
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=& 2(Summary-2)

5. RREAIEDTYRERE (n=5) &£RLS (n=6) DIFiE+H T RENSEEIR
REEREL-FFHEZEHLE-FER, 23,78 TCDDTH LZE31~69H &
HESNT-.

Half-lives of 2,3,7,8-TCDD were estimated for 31~ 47 days, after calcuated
under assumed stable state used by fish and liver of adult cormorant levels.

6. INDIRBEZE(L, MinLYELEREICKEKERSNSGCEMNHALMNE
ToT=.
It is clear that exposure effect to egg is more sensitive depend on diet fish
level than age differences of cormorant.

7. RIREIZEITARFELED)RYERETIE, 1970FICE—VELY, TD&R
WLz ShEDEMEANIECo-PCBARE(HFELTL:.
Trend of dioxin exposure risk and its effect on mortality of cormorant
was estimated and maximum increase until 1970, then declined.



