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higher than 1000% were diluted and measured again.
The intra- and interassay coefficients of variation of
TSAb were 3.3% and 19.4%, respectively.

TBII assays. TBII was measured by a radioreceptor
assay kit using porcine thyroid membrane with quanti-
tative TRAb 12’ RRA kit (DiaSorin Inc., Stillwater,
MN, USA) following the manufacturer’s instructions,
and the results were expressed in units (U) based on the
WHO standard (LATS, MRC Research Standard B,
Code 65/122) [18]. Briefly, 50 ul of standard solution
or serum and 50 pl of solubilized porcine thyroid
membrane were mixed and incubated for 15 min at
room temperature, and then 100 pl of '**I-labeled
bovine TSH was added and incubated for 2 h at room
temperature. Then, | ml of chilled precipitation solu-
tion was added. Tubes were centrifuged at 2200 g at
4°C for 30 min, and radioactivity in the pellets was
measured. Sera whose TBII levels were higher than
100 U/L were diluted and measured again. The intra-
and interassay coefficients of variation of TBII were
8.8% and 8.6%, respectively.

Statistical analyses

To define the clinical cut-off level for positive serum
with TSH receptor antibodies, we performed receiver-
operating characteristic (ROC) plot analysis of the data
from the patients in group I (untreated Graves’ disease)
and group V (controls) [19, 20]. The sensitivity and
specificity were plotted on an ROC curve. The sensi-
tivity (true positive ratio) was calculated from the 35
untreated Graves’ patients in group I. The specificity
(true negative ratio) was calculated from 34 controls in
group V. Statistical analysis was performed using
Mann-Whitney rank sum analysis for comparison of
the autoantibody levels in the different groups deter-
mined with one assay. Correlation analysis was per-
formed with Pearson’s correlation.

Results

Fig. 1 shows plots of the sensitivity and specificity
of the TSADb assay and those of the TBII assay. From
ROC curves, 180% was chosen as the cut-off value
for TSAb and 8 U/L for TBII. Of the 35 untreated
Graves’ patients, 33 (94.3%) had positive TSAD, and
32 (91.4%) had positive TBIIL.

The distributions of the autoantibody levels of the
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Fig. 1. ROC curves of TSAb and TBII. Closed dots, TSAb;

cross, TBIL. Each cut-off is indicated by an arrow.

TSAD assay and that of the TBII assay in groups I-V
are shown in Figs. 2A and 2B, respectively. There
were significantly higher autoantibody levels in groups
I, I and 1V than in the control group in both assays
(by Mann-Whitney rank sum analysis: groups I and II,
p<0.01; group IV, p<0.05). There were significantly
lower autoantibody levels in group II than in group 1 in
both assays (p<0.01). All of the subjects in group III
had both negative TSAb and TBII, and all but one in
group IV had both positive TSAb and TBIL

Two patients in group I displayed neither TSAb nor
TBIL. They had mild hyperthyroidism. They did not -
exhibit ophthalmopathy.

There was a strong positive correlation between the
data obtained in the TSAD assay and those obtained in
the TBII assay in group I as shown in Fig. 3 (r = 0.80,
p<0.001). There were also strong positive correlations
between the data obtained in these two assays in groups
II, IV, and all Graves’ children (r=0.74; n= 19,
p<0.001, r=0.92; n=95; p<0.05 and r = 0.80; n = 65;
p<0.001, respectively; data not shown).

In addition, in Fig. 3, the closed dots indicate the
data of patients with ophthalmopathy, and the open
dots indicate those of patients without ophthalmopathy
in group I. TSAb levels were not significantly higher
in the patients with ophthalmopathy (median, 525.9%;
range, 201.1%-4568.7%) than those without ophthal-
mopathy (median, 428.3%; range, 137.2%-918.5%).

— 147 —



TSAB AND TBII IN GRAVES’ CHILDREN 507

higher than 1000% were diluted and measured again.
The intra- and interassay coefficients of variation of
TSAb were 3.3% and 19.4%, respectively.

TBII assays. TBII was measured by a radioreceptor
assay kit using porcine thyroid membrane with quanti-
tative TRAb '] RRA kit (DiaSorin Inc., Stillwater,
MN, USA) following the manufacturer’s instructions,
and the results were expressed in units (U) based on the
WHO standard (LATS, MRC Research Standard B,
Code 65/122) {18]. Briefly, 50 pl of standard solution
or serum and 50 pl of solubilized porcine thyroid
membrane were mixed and incubated for 15 min at
room temperature, and then 100 pl of '?I-labeled
bovine TSH was added and incubated for 2 h at room
temperature. Then, 1 ml of chilled precipitation solu-
tion was added. Tubes were centrifuged at 2200 g at
4°C for 30 min, and radioactivity in the pellets was
measured. Sera whose TBII levels were higher than
100 U/L were diluted and measured again. The intra-
and interassay coefficients of variation of TBII were
8.8% and 8.6%, respectively.

Statistical analyses

To define the clinical cut-off level for positive serum
with TSH receptor antibodies, we performed receiver-
operating characteristic (ROC) plot analysis of the data
from the patients in group I (untreated Graves’ disease)
and group V (controls) [19, 20]. The sensitivity and
specificity were plotted on an ROC curve. The sensi-
tivity (true positive ratio) was calculated from the 35
untreated Graves’ patients in group I. The specificity
(true negative ratio) was calculated from 34 controls in
group V. Statistical analysis was performed using
Mann-Whitney rank sum analysis for comparison of
the autoantibody levels in the different groups deter-
mined with one assay. Correlation analysis was per-
formed with Pearson’s correlation.

Results

Fig. 1 shows plots of the sensitivity and specificity
of the TSAb assay and those of the TBII assay. From
ROC curves, 180% was chosen as the cut-off value
for TSAb and 8 U/L for TBII. Of the 35 untreated
Graves’ patients, 33 (94.3%) had positive TSAb, and
32 (91.4%) had positive TBII.

The distributions of the autoantibody levels of the

100 — X X o KX — O X & ©
befe—"
80 s v\\ cut-off point: TSAb 180 %
5 cut-off point: TBH 8U/L
- 2
o
£ 60 %
) |
z ¢
%) =1
& 40 x
2] X
I e TSAbL
20 & x TBII
X
X
B
N
0 20 40 60 80 100
1-specificity (%)
Fig. 1. ROC curves of TSAb and TBIL. Closed dots, TSAb;

cross, TBIL. Each cut-off is indicated by an arrow.

TSADb assay and that of the TBII assay in groups -V
are shown in Figs. 2A and 2B, respectively. There
were significantly higher autoantibody levels in groups
I, II and IV than in the control group in both assays
(by Mann-Whitney rank sum analysis: groups I and II,
p<0.01; group 1V, p<0.05). There were significantly
lower autoantibody levels in group II than in group I in
both assays (p<0.01). All of the subjects in group III
had both negative TSAb and TBII, and all but one in
group I'V had both positive TSAb and TBII.

Two patients in group I displayed neither TSAD nor
TBII. They had mild hyperthyroidism. They did not
exhibit ophthalmopathy.

There was a strong positive correlation between the
data obtained in the TSAb assay and those obtained in
the TBII assay in group I as shown in Fig. 3 (r = 0.80,
p<0.001). There were also strong positive correlations
between the data obtained in these two assays in groups
II, IV, and all Graves’ children (r=0.74; n=19;
p<0.001, r=0.92; n=5; p<0.05 and r = 0.80; n = 65;
p<0.001, respectively; data not shown).

In addition, in Fig. 3, the closed dots indicate the
data of patients with ophthalmopathy, and the open
dots indicate those of patients without ophthalmopathy
in group I. TSAD levels were not significantly higher
in the patients with ophthalmopathy (median, 525.9%;
range, 201.1%-4568.7%) than those without ophthal-
mopathy (median, 428.3%; range, 137.2%-918.5%).

— 148 —



TSAB AND TBII IN GRAVES’ CHILDREN 509

and follow-up of Graves’ disease remains controversial
[14, 15], these methods may be the most sensitive and
specific procedures for the diagnosis and management
of Graves’ disease.

Two patients with negative TSAb and negative TBII
in group I had mild disease, which is similar to that
reported by others [21, 22].

We observed a strong positive correlation between
TSAb and TBII in groups L, 11, IV, and all Graves’ chil-
dren. It is reported that children with atrophic auto-
immune thyroiditis (AAT) did not possess TSBAD,
which are often found in adult patients with AAT [23].
Similarly, it is possible that children with Graves’ dis-
ease seldom possess TSBAb, and so the correlations
between TSAb and TBII might be strongly positive.
Another possible reason for our strong correlation is
the characteristics of our methods. The TSADb assay
and TBII assay which we used were semi-quantitative
assay and quantitative assay, respectively, so they can
detect high levels without bluntness.

The finding of 42.9% incidence of ophthalmopathy
in group I is similar to that found in other reports of
juvenile Graves’ disease [24-26]. In group I, the chil-
dren with ophthalmopathy had significantly higher
TBII titers than those without ophthalmopathy, which
is similar to that of children with Graves’ disease re-
ported by others [27]. In group I, TSAb levels were

not significantly higher in the Graves’ children with
ophthalmopathy than those without ophthalmopathy.
However, it is reported that TSAb was correlated with
the severity of ophthalmopathy in adult Graves’ dis-
ease [28, 29]. The clinical and biological findings of
Graves’ disease, including ophthalmopathy, are differ-
ent with age [4, 24, 25, 27, 30-33], and so it is possible
that this difference might be due to age. However, we
examined only the presence of ophthalmopathy, and
not its severity, hence further evaluation is needed.

In the present study, no difference was seen between
younger and older patients in group I. This is probably
due to the small number of patients in each group.

In conclusion, both TSAb and TBII measurements
are valuable in the diagnosis and follow-up of children
with Graves’ disease.
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HI oty —F, BHAHOFA+F T
YO, BB 1g®7:0) CoPCBRE® 5
EBX#F25pg TEQ/g fat TH Y, FLIEIXEH
HH2» 5 TDI 2 KIBIC ERIAED Y A X2~
HEERLTWL LOHREFH L. LarL, B
AHE IR ETRERETHOALTE (, BT
MROBL 2 CEHEETOIRAESD Y, £5HIC
ke BIRTRETIEARVEY. LrL, BET
TIZ, BMWEEBROIET, 2,3,7, 8-tetrachlorodi-
benzo-p-dioxin (TCDD) 2 & 1., REHHE, &
CIZBMAARRESHIGIS N AT L OMEVHEI
HTENTWS., £ THIAREREATLFEER
AR, 1R EZITVWEIFOS A 4
X UMD, BETUVNF-RIDIIRITTEE
WZDOWTHRET L7z, BBV b IEFH
HTHY), ¥A4FFL EOEBNE L OEET
DEEEIROON o7z, SO
Bl L TRIALLD5 A 5 VEOEE
TRETT A I EBLETHHL, SEHBET L
BHTWE, BRFOF M+ 32 VI, 1EE
DHRBFT VNVF—RISICBEL 2L EBII5 2T
WhWEEZONDL, ZOY, BILELEL
WCHRIETA2BEIR VDS, 4L b, REFNHE

4%
4,

536 | (156) /NERIZHE - £68% - 35

BrE&o T, SLIUREEHRITAZEVPLET
H5b. .

S5, BEIEAOREZTTOL721TD
BENRD LNV, HEFOEELEO T,
FERPILBOBERVE VLY EZ DL &,
BAEBRBEFTICFELDERNIZABLEERE
B3¢, ROWKPE LY bHEEELH L)
2, AORRIBNTEIENRYTH S,

X A
1) J Nagayama et al.:Japanese babie Organohalogen
compounds 30:228-233, 1996

ZH % /NEAR 32:952-962, 2000

ZH # . BILLISAFFT U FHEEFK
&, 32, E#E, 67-75, 2001

BT A 432 0) A7 FHEES - &
A X)X FHiE. PRERBAR, 1997
BEARENE (TR 12EE BHALDOIA4F
VVBICET ARE KEMRmEE. TMEMN
FELHE #2001

LH 1 ERAFIOER 49:1069-1074, 2000
Jachong S, Young JJ, Hwan MK et al.: Toxicology
and applied pharmacology 181:116-123, 2002
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O F O A WA T L, BEBE ML
FEeE WP ES R B 2 E0H BY, HUR
PR IR BB HEAS S C, T Tk (i
WM BYIRTH B, B RIS L (LT
2N Rogp) B & ORI A % 45 9 2 BE#LE
G, HIRIRID S B E T — FAHEE B LR
IREERE 2 b W D3H B, Zhs DIEEAT
T B Ui & 45 B A IR IS RE w12 %
v, YRICIH T BRI REIC BT 5 & LT,
REE O TSH SZARMPUE, WIRMEERE, 2 — F{L
s L O T, HASIEE A I oo TR IRFERE, 0ty
PRI E I T B % TS L 720,

NERIVREENSETNDR

1. HERE—BHRIRRERETUEIE

N R &7 5 LEATR - [LpE L 7y,
BEBLO W TSH 2R AP A L PRI I 1
JTIU T -V HORIREERE Gl % Fe 3 52, BT
AR R &IN5, URE I TRAD UG
P 80% LA 15, TSAb it 200% LA 11 DIRFIZ FE0iE D
nffigtEhsen <, BRI 2 H i C BT 2 0%
NH 5,

HUTURIAED 800153, ML D 10 & b
Riva7z s, VRN IR IMBETEAR M IRRE & 72l
THoThH, HI 4 DRI HIRIEEHE FTEN: D

*EDYS OSE CHEATEA AR
(F 271-8555  #3) Tifiy Hlii 550)

FEARDSHIBIT 5 2 E03D B,

2. BRIBEURERHSEETUIESE

EBLASIT Yt WA a0 7o o U ASE B 2z isie T I
IRIBERE TTHELE I B B 551y, W & > T b fa
W7 IRIETH B, RN IR IS HE FOHESRE % 76
JiEL TN C ORI & 72 32, LRI ASHUR IR
A0 R AR 2 520, W, TEBLO LRI
FEREDS 0T TR 2 Tl WIS S BT
%, FURIGHEASES GBI TR L-T, 2 &%)
T EEBIC, PiFIRMEER G LT, IR
ZEENH BY,

3. FMER—AMFIRREEETIE

FEBLA YN S LT v M D5 A, #Hilk
WO FRNEEENR (21T H 5, AU IR
IR 2 KRS 5 X T BRIy, BEEL
6 P I NE R U BURIBEEAS T O
WaBoiRte B e T 55005 5,

4. IRME—BH IR RS T E

TSH & T, (FT,) bR 7 ) —= v 7 DT
WS NIGRIETH B, KRiEe v LAY 2
FHETUTYRE IS TURIREERE LRI & > 7 ATk
oA FENB, KPR ISAEIC ME, T 4hb
% T, (FT,) fihsfE i bddd 69 TSH il [
LT,

ICHREB I RERLNLYG T3 e b, 2D T,
DIRENRRRIIC TS BB EF LT, W llilii- N ek
I %, 12048, RELD & OfRIEDS I E 5 &,
FT 32000 fC ML, LU 4 syl R I RE
i MRS B, FEIN 2 D13 REBLO TRAD 1611
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ZOINRER BT
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Rt B350 T 6 1% U DRI/ AT R
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HAE AR TR YL O — k2 AR IBERE Sl O gD
H Y, WEEITH LT, Bilichbi b
PERMRIRFEREIC TR IS 2, e < & BRI
T RORIRBRBE TOMEST & e S el o -F
UAHBRBR DSBS B LEZ B Z LT A D Tid 7% <,

RE# 67851 L 7 T, & b BERE GBI S (HHR IR
DR W Twa EEZ NS, BEDOFHI

Wb 63, BITIE FT AR N L, ik
HER B AEAR MIE ORI 2 . 1REERLG D & (K
T F coIiorhai & MRS TLERE OS] BE
TH D, i 4 11 5T FTU3E N ¥ 5
D3, JOMEAE I RAS T D LML g5, THIR
IRPERE JOHENE DR ER S, BRI P A s,
BAC L-T o & 269 % 0iG L, 3 A H BRI Wi
k43,

PR, R T RIRERRE O & 4. Ao

b LR BRARREAR ME, 5. Bk DAHIR b
HEDWSHEFENE D LTI TSH Z MGG
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TSAb I&HAMEROIEIC 4. 5. DlikiERELBY,

ISHEFIRBR A E RIS DR

PPEHRIR R I L W TH D, % IR

QLRI SR TIEAMEINTE S IR EN sl
R W HHRNR D 531K,
A8

T 508
HURIINBERE 2 (35 2 . 2 7

~URC BB TSH 2 &6tk (TRBAD) %
AR HIH D LU FOWTEZ AT,

1. #HER—BMHRIRBREEEETIE

TRBAb (2 k- “CJLJLLT %* Jlml [4 PR BR B GE {E
NI REEHO G, o Pk & JH PEHR I
CHEERRBTH B,

TSH #5H1ERRYE (TRAD), FUIRIR A G p s
P (TSBAb), {341 T TRBAb 23E-IAHMIZ I
BATL, IR RS MEE i Z 9,

ICHRTh O RER LS © TRAb 35S 50% &5 &bl
T 2 DI MR IRDS 70 6580 10208
R, VLIZPIRIRBE AR FRE 2 i3 %%, 77,
W I TmE 2 R 2 79w H 0,
Z OISO W TR BIRT 29,

2. BFIRBEEBETEORSEMNSEFTNHERT
%$E~Lﬁ$ﬁﬁﬁﬁﬁﬁr

TRAD (3 %Rt 2w AT - il % & & 728 )
7n%—wmw#@&tfmaa%xen%o
TRAD JfPE DGR SPE IR R D LD & — it
MR IREEREAR TRE ORI, BETEYE IR IR RE )Tk
FEDSIENTT B 2 LD B, HIEPRPLAISYE D R
FICIR N L, NP R DM IS 2 o 2o e o & 1

his?,

YEIR O FIKBRESEEIE T & RO MM F#

R D HURIRBEHEAR T, IR W A Ve oo HUR R
HEAS i DML A E ) 6 % \-/J\Lf REVEAH I
BEZEND, A DWEBILET D7 L F i TH
D, WHIARETZ O PRIIFHL B L T 3

x BROBRBRERETORAGHLE & ROMNFEROERE

A | R IR %gﬂﬁgf BT Tk
A EE ®T FEFES | FEIR5ABAS, HIBE 98133, 1994
B T EE ’(D’Pﬂjc"_F Man EB, et al. Am J Obst Gynec 125 : 949, 1976 ; Haddow
5, 19999
C B’T ®F JEFICIET | Matsuura 5, 1997% ; Delange, 20007
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1N FEHLDE

1, ofth

2. RERILVEY - S4AF IV EFEEDR

7z vAL

72
AR ERE % H ®

FERENREREP BERLVEY, 1432, &5, B, #I8

LI

| . 44 %205

Wb 5 BB RV E v, NWMEEEEY)
B OBEERLEY) BARICEDIAEhAS
WERBEICHETI2METHY, TOERA*H
TOIYVERLEHD TN TWEY, ZhsdD
ME D% A TR N L CHRNICE
DiAEND T, BOLEMENSHEIZR 5,

A EEFR 28 7 2 bW E O FI
X, FFRERE (ADD) SEHEENED S
NTWBYER, DDT ® BHC k¥D k>
WHEED T D BIECHA N L s Wi e
bHb, Lorl, AWMBELEHE ChE T
DAEWVE ERZY, BETH AR
FEES /NI B T 2 A REE S iR s h,
ERAZIEBRICERE L TV AREDOBELR TS H#
JEADOFENBRIN TS,

FA X Ty IR 5 THEMEH R -
o lBREGRMETHY, TOFEEOEE
D OB IR BEC E A, BB OIR
MBS 5Tz, 2O, BERLVE
YELTDOANENOFESLT L bR
TR WLOYPE IR, EHOEEH
L CHENTWEDT, 2ITRIAA
FYUBPILEFELDBRBIZOVWTEZ TH
720,

FA L F Y ER D ) AEE THNIEER O
FICBEALTHfEE NI Z ETHIshTw
%o HWETITI968FICFE L 724 3 S HE
& PCB (polyclorinated biphenyl) @754
EINTWIZW, FA4F v OERZFED
Polychlorinated dibenzofuran (PCDF) #»3
FHRTHS Z EBHEAL T3, LeL, &
AL F v FEP—RCER I NS LDk
S7zDE, INKR—VFIXLD [BEbiLLE
k] OFERHATH TS 1, WWEEL
{CFYVE 3 2 B0 E & - T B[RRI,
HISET b BEEVPEHIOBRICKRED S A 4 F
YUBFHELTWBE I EBHISND LD
DR THHEFLHND,

. BADT A FFF5

RAD—A DO H & B L T HEELE
ABEDoNBWEFEZENET A4 F
41 (Polychlorinated dibenzo-p-dioxin :
PCDD & Polychlorinated dibenzofuran :
PCDF & Coplanar-PCB : Co-PCB O &%)
DOEZINE 1 HERE (TDD) tEH#ET 5
D3, ¥4 4 F ¥ O TDLEE SR (TEQ)
THRLUTHEE 1 kg2 4pgTEQ £ &1L T

BE T113-0024 HEHXREFEHR 2-8-25
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£1 —REFRELIOSDIMFF VEREIRNT (FEHEEFERD
BT pgTEQ/kg/day

o & K 15N
= & 1.63 1.69 1.61
B’ = 1.60 (98%) 1.60 1.60
K 0.00043 (0.003%) 0.0016 0.00002
N R 0.020 (1.2%) 0.027 0.005
+ ] 0.009 (0.6%) 0.058 0.00005

( ) Wi, 2RBERC LD 5 EERIREEORE (%) &R7.

K21 RABOTA4F 080 1 BHERE?

Jognyicd PCDD+PCDF Co—PCB A G ¥y

(pgTEQ) (pgTEQ) (pgTEQ) EHE (%)
K - KIS <0.01 0.01 0.01 0.0
KL DRSH - R - 4 0.05 0.83 0.88 1.1
WORESR - HuRpBE - B4 0.27 0.25 0.53 0.7
Niilitge) 0.51 0.21 0.72 0.9
T3 - T 0.01 <0.01 0.01 0.0
R <0.01 <0.01 0.00 0.0
TR I 0.18 0.11 0.29 0.4
MO - & 24 - ¥EEIE 0.06 0.02 0.08 0.1
Ak - REIFARE <0.01 0.01 0.01 0.0
BAYE 16.82 44.21 61.03 76.2
A - | 5.62 4.01 9.63 12.0
# - AL 4.19 2.43 6.63 8.3
ZOMDRS 0.20 0.04 0.23 3
YEEFIN <0.01 <0.01 0.00 .0
&5 (1 H#R#ERE pg TEQ/day) 27.92 52.13 80.05 100
WE 1keb7z b 0 1 HIBEE 0.56 1.04 1.60
(pgTEQ/kg/day)

Wb, ERCbhbh B EHERL TwabE
133141 .63pg TEQ/keg/day TH 2 (FE1l),
ZOWNFRITEEL51.60pgTEQ/ke/day (98
%), 7KH>50.00043pg TEQ/kg/day (0.003%),
KK 50.02pg TEQ/kg/day (1.2%), 58
5 50.009pg TEQ/ke/day (0.6%) & x5
SERKEAEEDO T DB, KPIENRSDSY
A XX BRIV D, TAFF
WIREETARICEBE T I  wiz e, AsEket
B S EMICED A £ 2 BHMED T
72O TH B2,

A F ¥ U IMEFEYEEE ORI I
ELUTHERS NI D BERIOBICFEAE T 523,
22 H A WIFHEIICE T L b 0T AR
EEBRENL L3P Rn, F14 4%y
DMFE Ui = B0 B THERRICELD 1A
ATZD, NS BHRIC{TE L TR in
Je A4 F v EREYEEIC L VERCEE
R L s A ER Y R B U CERT
L2k ABxERENRE, BROFT
1, BARAZENE» S OFBRNE TT6.2%
WZEL, TOMOARRTIIRE - I, o
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®3 HRENT A FF 80 | HIERE?

B PCDD+PCDF Co—PCB TAFFy A
(pgTEQ) (pgTEQ) (pegTEQ) HE (%)

Koo KN <0.01 <0.01 0.00 0.0
KPS DFGE - SRR - F4R 0.03 0.40 0.43 1.2
TWFEEE - HvRldE - BT4E 0.35 0.26 0.61 1.7
e 0.26 0.13 0.39 1.1
T8 - EINTA <0.01 <0.01 0.01 0.0
RFEHE <0.01 <0.01 0.00 0.0
TR BT 0.38 0.05 0.43 1.2
DB - & 0 ZHE - WA 0.05 0.12 0.17 0.5
ALK - BEEFECR <0.01 <0.01 0.00 0.0
A 4.17 10.94 15.11 43.3
A - IR3E 4.56 4.08 8.64 24.7
# - LA 5.67 3.21 8.88 25.5
Z DO R, 0.20 0.03 0.23 0.7
ARk <0.01 <0.01 0.00 0.0
&5t (1 HiREEE pgTEQ/day) 15.67 19.24 34.91 100
HE 1keh7z b D 1 BERE 1.04 1.28 2.33
(pgTEQ/ke/day)

12.0%, - AEB» 5 38.3% TH 5 (&
2)% BKTRABREDY A 4+ 8%
EERL TWw32, ANEOEBREN W
DA, O, AR ELsOBSETH
%o

N, FELEDT1FFS 5

1. BIH»H0i5E

RFL100g P E B33 ~4g &EnT
W, RMEDIRFFICEREL Tnwd 542
FyrbBATCHWMEINTL 3, BHEF O
FA xS VSROREIIRHMEAOE LRI b
£ 2 25 . 3pg TEQ/gfat TH %, &H
OWMAEE 1 FRZEYT 2 EFE Lked e
D#I100meTH 2 DO THIRIE TDI D20£E8 1
DIAFFYrRBERL TSI LR
%3)0

B4 578 ORI T4 L - iR T,
HHEETOEIARAPSDI A4 F
L2EFEZONIHOLREEITFOONT
WA, BEEERROZEIIR AN

BETHRESLTEDICIIEET 20 EEME
HY, TELOREMEICEL TR o s
T5IEDVRETHBY,

RAOWHAIMIE 1 FRECES N T WS 2
Ly, 1970 AIREDORAF D 5 A oA
FUVEBIMETLTWS Z &, AEOREE
WHH S DB RRO s nI L En
5, BAHBORENKECI EEFERLT
RAWE IR A2RETHB EFZLN T
55, TDI O20FBLALOEIUIE E L2
ETiE v, 20, AFOREY2SS
W 57 D DBRERNEO—TEDFEELI KD
5b,

2. BEILEOBRIRR

BREEVEYLE DO FEC BT 25T
Wi, ASBERRICT LI EBDLETHS
D3, ZHE TRIANBOBELRIICEE T 58
IR EAERINT I ol, 22 TH
HEDER U B BEDS A 4 v IELRD
KEFEDBREHENT 52,

MEHBERELTWS 1HOREDRE ENE
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pgTEQ/kg/day
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R gL
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klg 2r
b
{E\ 7z 1r
i Y
B 0 ! ! ! L ! 4
HeFL ML A MRS BERLE T R AN
G~6#H) @~84H) O~11#A) (12~154H) (2~65%)
¥ F B W

BEHEOST(FF 41 BEREOHEHE (pgTEQ/kg/day)

PELOERETRTRKD S A 4 F ¥ Y EHD
ERELHE LIHERBRI Th S, SRR
HRE 1kgdH 7z VEH2.33pgTEQ 2EEL T
BD, TDI L v A wsEAD]. 60pgTEQ
WIENFGBEEOS A4+ v 2EL TW
2o BEOWRTIFALRTYH ANED» S DE
HNEH43 3% E b0, AWK LUH -
LB D325.5%, RIE - JUED24. 7% £ T
bOREAR KL THALEPH, IrsD
BHRNBEL LI >T 05,

LB OERBI DY A 4 F ¥ ERERH
WaRL7ehsS, AR B L » 6 DE
WMENMb 2 EWixd, o8, HmILE
LG T H 52, Rl OKRES EEY NI
BRI TEY, FHMEE Ny —) 3Dk
WD TTAFF ¥ OBERRITD 0,

V. BNFEOFLERR

BRI EEI £ D BHRI SR 5, K
EFRIEOANEIISINISA 4 F ¥
VIS R FFR LTV BH, AMESETIX
0.908pg TEQ/g (NERIF 481 . 162pg TEQ/ g,
E #50.253pg TEQ/g, HH 7% #H1.236pg TEQ/
g, T Do /KEETEYO.230pg TEQ/g) T
»H 5,

BOSA A F Y VOB IZERC L DR
5DT, WEDOFTCH—BETIIRDE
EEEATYA A F ¥ VEREENSVIEICSE

g4 BHEOTAFF AAEFERIRR
(pgTEQ/g)
crvuvwso (HyE) 13.760
- a/va (KRE) 9.148
< T I (B PIEEED) 8.308
- hvx (B 6.648
«c AXF (EFE) 6.541
- ¥ F U4 (BEFNEEL 6.036
< Y (FPERREE) 5.056
- 7 (HEFPIYERER) 4.038
- KT (FEFNYEEER) 3.439
<y (Y —¥E) 3.126

LIz bDWRATH S, — D DI
WEDD LD BELRINTWED, LT
BIHEMNE 2o CnB DT, BB X DIHS
DIRAEHET 2 2 BB TLLEG TR
moTwvb,

V. §4FF2 2 UNDFEL
BRIESA A X T TR L E L OB
RIVE VICHEREINT WD, FREEER G
ENTWBELD THL, BETRELDE
MDA ELSEAINTWEDT, EHizk-
TRHARTR T TRELENTW S EBELS
THHEHL TCWEEERD D, ZDIDHIHEY
ENTeRBROMALZELT 2% EOMED D
ECTh DL, HEEIZEROFRRIC L DER
T25LDROTEBORRNIEL <HDE
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T 57w,
ANEWCER T 2BREERME 0% < \3RE
HETHY, BYREHIC X D EROEYIT ERE
NICERECEBLTWS, ZODHEDA
T REPHERZED T, BEHOE
WEFRT 22 DT A 4 F ¥ RO
BEHOBIHIC bR D,

VL, BRCIAESLDFLR

B RLVE Y OERETIBRKS D S
T, BHEPFAHOBETHELRT LI LD
hd, TTAFVIO—DTHBKR)H—K
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