9)

10)

11)
12)
13)
14)

15)

Nippon Rinsho Vol 64, No 12, 2006-12 2307

Matsuura N, et al: The mechanism of transient hypothyroxinemia in infants born to mothers with
Graves’ disease. Pediatr Res 42: 214-218, 1997.

Laurberg P, et al: Guidelines for TSH-receptor antibody measurements in ﬁregnancy: results of an
evidence—based symposium organized by the European Thyroid Association. Eur J Endocrinol 139
: 584586, 1998.

Momotani N, et al: Effects of propylthiouracil and methimazole on fetal thyroid status in mothers
with Graves’ hyperthyroidism. J Clin Endocrinol Metab 82: 3633-3636, 1997.

Maragliano G, et al: Efficacy of oral iodide therapy on neonatal hyperthyroidism caused by maternal
Graves’ disease. Fetal Diagn Ther 5: 122-126, 2000.

Markham LA, Stevens D: A case report of neonatal thyrotoxicosis due to maternal autoimmune
hyperthyroidism. Adv Neonatal Care 3: 272-285, 2003.

Oden J, Cheifetz IM: Neonatal thyrotoxicosis and persistent pulmonary hypertension necessitating
extracorporeal life support. Pediatrics 115: e105-e108, 2005.

Fukushi M, et al: Maternal thyroid deficiency during pregnancy and subsequent neuropsychological
development of the child. N Engl J Med 341 (26): 2016; author reply 2017, 1999.



A EH AR  HREAERSE Y —X No.l (2006 £ 5 A 28 HFEAT) Bk

P43 W IE R T (55 2 i)
| I
—Z DHOPSIBIEE % & T—

I B R IR
FIRBR R BETUETE

4 R BRIRBR R TURSE & FIRERPEAE

RBEEX




R R R
FRIR BRI BE TUEEAE

e R IRR S EE TR & RIRIRPEE
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Summary

Dioxins are difficult to decompose and are readily soluble in fat; these are characteristics
of organic chlorine system compounds. The Ministry of the Environment has enforced
“Dioxin special measures law~ in 1999. The influences of the enforcement on the
concentration of dioxins in human biological samples have not yet been elucidated. This study
used high-resolution gas chromatography/high resolution mass spectrometry (HRGC/HRMS) to
measure the dioxins in breast milk from 1973 to 2004 and about the changes of the
concentration of dioxins i human breast milk after the enforcement of the law.

Dioxins emitted into the environment there for a long period of time; they enter the food
cycle and accumulate in humans and animals. The source of the dioxin contained in human
breast milk changes with the compounds present in the environment. Dioxins and co-PCBs
from agricultural chemicals and PCBs greatly decreased, while the rate of reduction of those of
combustion origin was small. '

The main sources of dioxins can be classified into large two groups, the combustion of
garbage and industrial waste and the other. From 1973 to 2000, dioxins (high-chlorinated
PCDDs, PCDFs, and low-chlorinated PCBs) derived from the manufacturing process pesticides
and PCB products were yearly decreased. However, the pentachlorodibenzo-p-dioxin (PeCDD)



and hexachlorodibenzo-p-dioxin (HxCDD) derived from the combustion, which are having high
TEFE, decreased slightly. After 2001, two years past from the enforcement of the law, the
changes of the trends of dioxins in human breast milk have been observed. The contribution
of PCDDs derived from the combustion to the total TEQ are decreasing. This would be one
of the effects brought by the enforcement of the law. The law could change the trends of
dioxins in biological samples of human and animals in the near future.

Key words: dioxin, polychlorinated dibenzo-p-dioxin, polychlorinated dibenzofuran, coplanar-

PCB, human breast milk
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3. SHRTTE

3.1 ELEBBO7IAY S

B LIS 2 g o WIZEYE (¥C-2.3.7. 8
PCDDs. "C-2,3.7.83-PCDFs &£ ®C~co-PCBs D 7 t F »
B MLz, 0.5mole —KEE{(LA ) D4 —-x1 ¥
= VETEIO0mML F AT, AY—5—THEE =
BCIERLCIEIF* DM L. JOBERTSHET— M
BLT ~FFr3Eklo0me s n-—~*% 80me % i
ATIOHMIRE S B 41T o7 AKBEHOSED — b
B L 3EOHME ST o7 ANFHT VBUEATY &
E7K100me T 2 BEIe#E L CHEKEREES M) o 4 THRK
%, BEL

3.2 U=y

LROFEER T EATELEB LI AT NI T A
2B LT FY r80me THEHR L. Boh/-BHW
ITBERTNVITHTLIZEBHLTL% T 20axy v/
ANFGFS0meTHEH LA (1st 7572 a¥), (kT
50% 7080 RXE L/ AFH L 50meTHEHL (2 nd 7
Foar)

st 777 a vidigfEE EHERIZLAICAFTL
720 30% O RY ) AFH L T5meTHENL - B L
Tn-/ F > T500uLiZ%S L, mono-orthe PCBs 5547 A
SAHBIE L L7z K> TH0% N > ¥ ¥ /BFRET F 1 T5m 2
T - B L T/ F 2 Tl0pl iZER L, non-ortho
PCBs A #THS AR L L7,

2nd 770 a iR 1Yo ar AN
17 BOREER (SC-1,2, 3, 4-Tetrachiorodibenzo—p-
dioxin (TCDD), "C-1,2,3.7,8 9-HxCDD) % h0x Tn-
J FTHueilER L. PCDDs & PCDFs O a-#r S

B e L7z,

SAEENZAoOvY NI ST/ SNBEREESR
gt (HRGC/HRMS) (C L 38

SHTEAA 2 ue % HRGC/HRMS (H A B F# Mstation
JMS700) {Z7F AL T, selected ion monitoring (SIM) {2
X ) PCDDs, PCDFs 33 1 co-PCBs # €& L 72, BI%E
FEHLTLUTIIRL,

TCDD, PeCDD. HxCDD, TCDF. PeCDF, HxCDF:
SP™-2331 fused silica capillary column (Supelco, 0.25
mmx60mx 0.2um film thickness, USA), # 5 4 70O
7" 5 L 130°C (2min) — 15°C/min— 200°C - 3°C/min — 260
°C (30min) : FEAIEEE : 270°C,

HpCDD., HpCDF, OCDD, OCDF. non-ortho PCB :
5 % phenyl—95% dimethylsiloxane fused silica capillary
column (DB-5MS, J&W. 0.25mmx30mmx0.25um film
thickness, USA). 77 $ 4 70 7 % 4 :1130°C (2min)
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= 15°C/min— 230°C = 4 °C/min — 300°C (20min) : & A [
A 290°C,

Mono-ortho PCB:DB-5MS (J & W, 0.25mx30mx0. 25
um film thickness). 7 5 47075 4 ; 130°C (2min)
~15°C/min— 180°C — 3°C/min - 300°C (Omin) : iE A&
R 290°C. .

MS i : 4 4+ 1L EL: 270°C, 38eV, =3 v ¥ 3>
Ei - 600A, SEM EX 1. 8kV., #H##EE . 10,000,

BIELZS 443D VHHITWHO TTEFENED S 1L
Tv25 PCDDs 778, PCDFs 1078, non-ortho PCBs 4 &,
mono-ortho PCBs 8 # & L /-, U TRME L, TCDD,
PeCDD, TCDF, PeCDF {30. 25pg/g-fat. HxCDD, HpCDD,
HXCDF, HpCDF I31. 25pg/g-fat, OCDD, OCDF ¥ & O°
non-ortho PCB {32. 5pg/g-fat, mono-ortho PCB 13100pg/g-
fat & L7zo MAETRMELTIZ0E LTCEEL . TEQ
132005 WHO @ TEF BiFH@ IO S5E L7

4. HR

19734 5 & 20045 DILIGRE P D & 4 4 % & VHEOWRE
% Table 1 (ERE{E) B LU Table 2 (TEQ fB) (IR L
72o FLIERFF D5 A+ ¥ L TEQ R (co-PCBs & &
tr) 1319744 766. Opg-TEQ/g-fat ¥ ZEHIZE 4 B L
T, 199841320, 6pg-TEQ/g-fat k=%t o 7275, [ 54 4 %
CHER ARSI | FETTTR D 2000 2 BIC BB B
L, 2004%E1311. 3pg-TEQ/g-fat E HEMTER L. &
L& (EBREME B A5 &, OCDD IX19754F @
1450pg/g-fat 4> 5 200340032, Zpg/g-fat (2.2%) L &R L
7o 1.2.3.4.6.7. 8-HpCDD 19734 0>175pg/g-fat 5> &
200448 D5 26pg/a-fat (3.0%) L EA L7 (Fig.1)o €
PIZH LT, 5EFE 618FE D PCDDs DA 488
BIZ/NS (, B5121,2,3,6,7, 8-HxCDD 219702 6
1980FE DI T T, FOHED &) FEY
R ERLA (Fig.2). PCDFs i T XTo{bE8Hs
WA L7ze

Non-ortho PCBs B IL1973%F Tid697pg/g-fat 72 5 729°
20044 1355 8pg/g-fat & #1212 # 4 L 720 3.3,4, 4~
TeCB (PCB #77) (19734 0277pg/g-fat 7> & 19994 0
6. 75pg/g-fat (2.5%) LB L7z, 3.3.4,.4,5 5-HxCB
(PCB #169) (219745 5> 520004 F TILIBE LT &
A E Lo 7298, 2001~20044E 12 0 F T PCB #1264
PCB #1690 AR b, [ 54 4 %3 LV HE R ERE
BiE] ORBEBDONLEEN Y — »OFIFBRDHO I
720 Non-ortho PCBs D TEQ X PCB #1263 F M3 & A &
(=TT

FEFLHA Mono-ortho PCBs iBFEEIIR &7 1 4+ F 2 L HHIZ
B_THBOTEEEH. TEF ¥RV TEQ ~DF
5 1d non-ortho PCBs & 1 132 iz & v (Fig. 3)- 31
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Fig. 1 Time-courses of HpCDD and OCDD in human breast milk on a fat basis
(25 to 29 year-old mothers, no data for 1987)
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Fig. 2 Time-courses of PCDDs and PeCDF in human breast milk on a fat basis

(25 to 29 year-old mothers, no data for 1987)
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Fig. 3 Time-courses of dioxin TEQs in human breast milk on a fat basis
(25 to 29 year-old mothers, no data for 1987)
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