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Abstract

Among 209 Polychlorinated biphenyl (PCB) congeners, 19 congeners are known to have
enantiomers. In this study, we analyzed 2,2,3,4,4",5",6-Heptachlorobiphenyl (PCB183) in the human
blood enantioselectively, and quantified the enantiomer-specific accumulation. The samples were
collected during medical check-up for Yusho from 2015 through 2017. The average enantiomeric
fraction (EF) of PCB183 in samples were 0.718. This fact indicates that PCB183(+) has greater
bioaccumulation potential than PCB183(—) in human body. In addition, we analyzed statistical
relationships between EF's and diagnostic criteria of Yusho. As the result, it was suggested that the
EFs for PCB183 is not related to sex, age, concentration of 2,3,4,7,8-Pentachlorodibenzofuran
(2,3,4,7,8-PeCDF) and the gas chromatographic pattern of blood PCBs.
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Table 1 High-resolution gas chromatography-high- resolution mass spectrometry conditions

GC (7890A, Agilent Technologies Inc.)

Column

BGB172, 30 m x 0.25 mm id.

Film thickness: 0.18 um

Oven temp.

Initial temperature at 120 C hold for 2 min — heat up to

250TC at 2C/min — hold at 250C for 23 min

Injection port temp. 230C
Injection mode and volume

Carrier gas

Splitless (Purge time is 1 min), 1 uL
Helium gas with a purity of greater than 99.999%

1.0 mL/min constant flow

MS (JMS-800D UltraFOCUS™, JEOL)

Resolution

Tonization voltage 38 eV
Tonization current 500 nA
Temperature of ion source 260C
Accelerating voltage 10kV

Equal to or greater than > 10,000 (10% valley)
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DA T 4 THEB L OBCl-T ~WALE) 1Z Wel-
lington # % w72,

3. BEBSLVHIESRHF

PCB183 ¥ 7 WAADWMEIZIEA — M T 2”7
% (Agilent, 7693A) ZHLY fHF 7m0 fEae 7 A
ru~ bt 7T 7 ERSHEE (Agilent, 7890A
HAET, JMS-800D UltraFOCUS™) % v 7-.
PCBI183 (+) & PCBI183 () o 4 # & BGB
Analytik # @ BGB 172 (30 m x 0.25 mm i.d.,
0.18 pm film thickness) |2 & > TiTo72. HIES
% Table 1 127”7,
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5P - Peak area of PCB183 (+)
Peak area of PCB183(+)and Peak area of PCB183 (-)

(1)
(DX&k b, EF=0.5 THIEPCBI83 IZT+ 3
DIRFETHIEL ¥ 7 VEIRWERF LR L, EF >
0.5 TH UL PCBI83 (+) 2SBINMICE/F SN T
W5, EF<0.5 THILPCBI83 (—) A%EIRM
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(AEHm - PRI OV T HWF L 721K 2,3,4,7,8-
Pentachlorodibenzofuran (2,3,4,7,8-PeCDF) ®
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(1) P

Bk, LMo 2 BT EFEO K %17 - 72,
Shapiro-Wilk #5212 & ) & BEASIEH 5347 12569
Z L ERRER LA, Welch @ t#E X 4T 72,

(2) 4FHm

EF & F i\ HBE 2 S % 227 L 72, Sha-
piro-Wilk EIZ L ) EFEB L O FEi#HSIEH 5
MIZHE ) T & = hERR L 72, Pearson OFEFAHE
MRE AT 72

(3) 2,3,4,7,8-PeCDF i1

2,3,4,7,8PeCDF IZ2oWT, EigEL IS
50 pg/g lipid PL E D #E L — il T A 5
NDHIEETH D 30 pg/g lipid R DOEET, EFE
D % 1T - 72, Shapiro-Wilk ME 12 L 0 &
MIEB IO D & & ZHERR L 721%, Welch @ ¢
Mg Z T 572,

(4) PCB oIk
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Wiy 4 7% B E721EBC LI 8F— 24
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Bis3 & Xhiprolzlzd, BCEBRCA BBL
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1. EF{EE % ZIVRIRNEREN
PCBI183 ¥ 7 WikzlllE L TfR bz~ A7
<~ F7 T LDOF % Fig 1 12Rd. fEHERKIEIZD
WC, EF fE X3 0497 n =8 TH D,
PCBI183 (7t I OIREECTHAE L /2. —, il
HEHZOWT, EFflIZF390.718 (F: K 0.800,
/1 0.585) Td 1), PCB183 (+) 2SEIRMIZ LM
ENBEMICH 7. HRADEFE,HLENT S
PCB D#GHDO K ZANFTH 5932 A
DENTIE PCB183 13 T & I | WIREE THAET
LEOWENHL L5 v MENTHTOLE
W2y 7ot 212X ) PCBI83 (+) @ F F LR
BRI > TWDB I EARmEEhe 72,
COMEIE e ML TR S o RS L R
Tho7z.

2. EFfEERE/NT XA —2DEEMH

(1) 5

B, L0 2HMTEFEOLEEIT- 72
(Fig. 2). BB EOBEAT 28, O #EA 36
THY, EFEIZZNENOBETFEE 0.716 (KA
0.795, #x/1N0.585) & 0.720 (3K 0.800, #x/h
0.631) T& o 7-. Shapiro-Wilk M5 % 1T o 724G
B BHOEEIZOWTIE W=0.957, p=0.299,
LTHDOEIZDWTIE W=0.980, p=0.743 TH 1,
EBDIIERGAINE ) T L2 MERR L7z, CZ OFER
5T 2, Welch D t BREZ AT o T24ER, =
0.320, p=0.751 TH Y, 2HM D EFHIZITHE
EDRDO LN W WGz,

(2) AF i

EF i & o I AHBI B A3 5 2 HERE L 72
(Fig. 3). F#ild 55~93 & Td - 7. Shapiro-
Wilk #58 Z 1T o 7245 R, EFHIZOWTIE W=
0.973, p=0.166, FEHIZOWTIE W=0.971, p=
0.132 TH Y, &HIZIEBSMITHD & & T HERE
L7z, Zo#FRE%E 5% 2, Pearson ORI
ExATo74EE, t=1.77, »=0.219, p=0.0822
THY, MHEIAEELMABRIHERI N>
7z.
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Fig. 2 Comparison of enantiomeric
fractions (EFs) of 2,2',3,4,
4,5, 6-Heptachlorobiphenyl
(PCB183) between male and

700 female.
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Fig. 1 Chromatograms of enantioselective analysis of
PCBI183.
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Fig. 3 Enantiomeric fractions (EFs) of 2,2',3,4,4',5,6-
Heptachlorobiphenyl (PCB183) as a function of age.

(3) 2,3,4,7,8-PeCDF ik

2,3,4,7,8PeCDF 2o\, EigEEL IS
50 pg/g lipid LA EOBE L — % fEE CHlE A S
NWHIRETH S 30 pg/g lipid KifiO#ET, EFfE
O EFT o7 (Fig 4). #F40% 50 pg/g lipid
VL EO#EAY 32, 30 pe/g lipid RifO#EDS 32 TH

D, EF i Z N2 OEETFIH0.726 (kK
0.800, #%/10.649) & 0.711 (%K 0.795, #x/h
0.585) T - 7z. Shapiro-Wilk #7E % 17> 724
$. 50 pg/g lipid PLEDEEIZDOWTIE W=0.975,
p=0.652, 30 pg/g lipid Kl DFEIZDWTIE W=
0.968, p=0.445TH Y, & LIIEBGAIHED
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Fig. 4 Relationship between enan-
tiomeric fractions (EFs) of
2,2',3,4,4,5,6-Heptachlor-
obiphenyl (PCB183) with con-
centration of 2,3,4,7,8-Pen-
tachlorodibenzofuran (2,3,4,
7.8-PeCDF).

CLEMRRL:. CoOREST R, Welch D¢
MEZIT o 72/ER, t=1.41, p=0.164 TH D, 2
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(4) PCB oIk

PCB OMIRIZOWT, A, BBXUC/¥y — >
O 3BT EFEOR K %1772 (Fig. 5). 30k

T A8y — 0 OBED 12, B/NY — 2 O#ED 21,

Cy—vOMN28THY, EFfEIZZNZNLOD
T 0.727 (3K 0.800, /v 0.649), 0.726
(K 0.795, %/ 0.691) B X U8 0.705 (K
0.783, #%/0.585) T - 7. Shapiro-Wilk #5E
AT o 2GR, A S — Y OBIZOWTIE W=
0.979, p=0.978, B/¥% — Y DEEIZOWTIE W=
0.974, p=0.822, C/¥% — Y DEEIZOVTIE W=
0.956, p=0.2718 TH ), VI IERSAIHE

)L EMRLL. ZOMREYSAT R, —IURE
WO EATo 1R, F=2.00, df=30.0, p=
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Relationship between enan-
tiomeric fractions (E£Fs) of
2,2',3,4,4,5,6-Heptachlor-
obiphenyl (PCB183) with the
gas chromatographic pattern
of blood poly chlorinated
biphenyls (PCBs).

Fig. 5
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