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Analysis of Polychlorinated Quaterphenyls in Yusho Diagnosis

Yuki Asuizuka, Reiko Nakacawa, Hironori Hirakawa, Tsuguhide Hori and Takao Iipa

Fukuoka Institute of Health and Environmental Sciences, 39,
Mukaizano, Dazaifu-shi, Fukuoka 818-0135

Abstract The polychlorinated quaterphenyl (PCQ) concentrations in the blood are important
In this study, the analytical method of PCQ was
improved, and a high speed and precision analysis could be achieved. A recovery test showed

discriminative parameters in Yusho patients.

satisfactory recoveries of 99.5 9% (RSD4.8 9%, n=5).

Using this method, the authors analyzed 62

blood samples which were collected from the 2004 annual inspection for Kanemi rice oil
poisoning. PCQ was detected in 20 blood samples (ranging from 0.03 to 4.15ng /g). The
average concentration was 2.07 ng / g in the pattern A (typical Yusho patients), 0.76 ng / g in the
pattern B, 0.18 ng / g in the pattern BC and 0.01 ng / g in the pattern C, respectively.
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Lo Leds s, fEkHh S PCQ 4HT D RTALE X
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PCQE#¥¥ (10ng/ml) %2 5E£EHRMLL T
PCQEET5 ng/ mlIZFHY T % ODCQ EHERE
BWERAB LT, COBFEEBEBRZHFNL, 0.2~2
ng / ml OMEBLRER 2B L 72,

3. RME-HE&

~NFVY, TY ik F Y SMEEREORE
B - PCBAtTAEAW, YZFLI—T ),
Yrzuu gy v iBERAFEHEOKRERE - PCB
SRR Z Rz, KBSV v A IEFERER
SHBIORHRE, EARES MY v AXERLE
HEDEE B -PCB A% vz, BRI
HMERRSHBOEESENER %, FREMRR
¥ v AMbFEAEE AR AWz, 7a ) Yvid Flor-
idin 84D b D % 130°CT 3 BFfEEMEL S ¥, 7
V2 F i X v 7 8o Aluminiumoxid (70 ~
230 mesh) % 130°CT 3 BEfE M LR, BEAk%E
2% Mz TESBALIZDBDZHWE,

4, {ERKES
HAXz7ua< b+ 77 ECD . Hewlett-Packard
#t HP5890A (%*Ni-ECD)

5. BIERM

Fr TV —HTALH T 5 QuadrexttBMPS
50(FX 25m, WX 0.25mm, EE 0.1 um), 7
Z L~y R 25psi, A DRE © 300°C, HEATS
®EIAZY y NV R, h T ARE D 80°CT 5 4rfER
B L 72, 320°CE T 1 2 30°CoEIE THRIEER

45 SRR, AR [ 3ul, BHEERE 1 350°C.
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Mgk 2 L <ERL, 82 g% 10ml ORE
BOEICFMECBRE L, 1.5 N 0K LY v
A/ 7 —N%E35miNZTEBBELIZE,
90°CT 1 B S ¥z, sk, ~F¥ %2
ml Nz CHEE S #H L7z, 2000 rpm T 5 23 fE=
DABELT-8, ~FHUBEIO10ml A Y F
L. BEAFY Y2 ml 2I0Z, &L 5 #iH
PITWEDOAFY UVBEEDLE . ~FHUBI
FEEUK 3 ml 2i0Z CA¥EL /-1, MEARES b
VoA (1.5g) ZFIELIZ/SAY = ERY ME
FLAA, 7 ml ODANFH Y THEHS T, AF Y
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VR EBREN AT mlIZEEL, SAY—
nz7ualvin0.5g (130°CT 3 RefEMHEIL S &
b D), EAFEF MY 7L 0.2g EES S
HILCARL, 5BYITFNIT—T I/ ~NFY
v 7 ml CIEHE S, EBFRF A TEEZE L, ~
FH > 2 ml 20z 7. 10 %FERE 1 ml 20X
T, L, 2000 rpm, 5 min TERLOEEZTTo
721, MBBRE T, Z ORIEL2REE»ER
ZRDETEDE LI, ~FVUEEA T ABK
&L, 0.5ml ~NFV > TIEBEVIAAL
%, BEHSATEEIE, & 512 30 U ERE
FYr— —ANTRERBEEERI T,
5HLT v FEL 2 0.5ml A CTHE L 2%,
200°CT 3 BFREIMEA L e 2E R Lz, RIGKT
%, WHEIL, BEE L RISEICZaaR)vA 2 ml
EMZTC,HEE D Lz, RiZ 20 %% 0.5 ml fil
ZTHDIEE D LIBKS L, & 5612 20%ER
2 ml 2Nz THEE S L7z, 1000 rpm T 5 533E 0
SrEEL T2, BEERE T, [FARRIC 209368 2 m]l T
2 [E¥EE LTz, HinT, ZKEAK2 ml, 5 %BEAE
2 ml, 5% KEEAFZF V) 7 A 2 ml, ZKEK2ml
DIEFR THEG2ITo 1z, FAREEF MY v A (5
Q) BFIELTZ/SAY —VERY MZ, Zaaik)y
LAEEFWLUAA, 5 mlO7aaRVATERS
i, ERTATEELZTY, TR0 RV
LEZFELRE, ~FV 2 0.5ml IBES w2,
RICNWNAY—= NV ERYMIZT IS F0.25¢
(130°CT 3 HefElvE M LR, FEBUKE 2 %2 TX
CIBELIZH D) LEARRERS P VA0.2g%
BEL:h 7 2R EARL, 2%y 700
A/ ~FH 26 ml TEHEH S/, 10 ml e
A FICLED, BRATATEBETY, TR
B EEES®, ~FY > 0.2ml 202 TEK
g L7z, NI ECD / GC 2 3 wl AL, 4
hEfTo 7.
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BEEDOMIE 2 g2 PCQEAEREW 10 ng / ml
2401 OUIMUL 72, (MEEE 1 g2472 © PCQ
230.2ng £ 5 XS WHML.) 6 XRTOMN
JEE % AT N= 5 THMEIGRER 21T > 72,
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—EDSHICHW 2 MERE 2 g lS T
X0, 7h) SR, JOKRERS Y VA
X aWiA, 7aVYN, TIVIFATIILEE
BB TINAT =)V THBRERIFFICUE T E 5 &
212D, A7 LAOEHICHW 2EHERIZ 10 ml
DTS T ZENTER, i, BHBOENE
I ARTCERN A 2O TEREZERICIT o 72,
0T & D OHTEERE AMEHE S, DRI 8 MR D
B 1 BB EThH - 728, 3~4 HTIT
S5 EMHREE oz, kD 7 u—% Fig. 1
2R,

PCQ S S i WEEZEOME 2 VT, &
2 fwi: PCQ OBMEINGAER 21T o7 &£ 2 2,
BN 2 137 99.5% T, RSD 75 4.8% & BAF ks
EMRE STz, ECD/ GC 2B 5 HH TIRMEIX
0.2ng /ml Th D, BRELRICITRIFRERMEDL A
57z, Fig. 212 2 ng/ ml EE¥EBER KR UIY > 7
WV (Z2Z#HE24) DECD/GCr7ux /4%
Ry, ARCBT L ERETREMEIZ0.02ng/g T
Hoite.

SR OREE 2 HER T 272012, 2% 62 £ DIl
BREEIE ORI, RYT 4 7arba—ik
LCHEH 1 LOMmmBEERH 3BT LIz, £ DR,
1EEM4.15ng /g, 2[5 4.75ng /g, 3EH
24.43ng/g ThH Y, F¥4.44ng/g, RSD
6.8% & REFTH - 7z. PCQ 73#r DA, 7347 OFF
BRI N TWS 2 EBHERTE T2,

2. FRk 16 EEHE—FRBZICE T3 PCQ S
WORER

YRE 16 B MAE —FRZ %2 E T PCQHIE
TFRE 62 ZDIMIIZ DOV T PCQREZEML
7z, PCQMEHENT-DIF 20 4T, ZDRER
0.03ng/g~4.15ng/ g ThHo7.

Table 1, Fig. 3 34 EIHIE 21T -7z 62 4 DI
% PCQEE % PCB/XF—VAlicamLizd D
ThHb, ANXF—D451TPCQIRBEM 0.7~
4.2ng/g THEHANFEFECHBETH 72, BN
F—ZD2WwTIE0.1~1 ng /g ODEHENE <,
CRY—>TIiE38HFITHDND Thoz, B
EOYHEIZAY—32.07Tng/g, B
5 —> $0.76ng /g, BC/¥ ¥ —>280.18ng/
g, C/8%—230.01ng/g Tholz, HARL
HMEBREZEDPCBRE NNy —>TH 5 A, BN

Sample (blood:2g)

Saponificate in 1.5N KOH for 1h under reflux

Extract with hexane(2ml X 2)

Wash with water (3ml X 1)

Dry over anhyd. Na,SO,(1.5g)

Florisil column chromatography(0.5g)
Elute with 5% diethylether/n-hexane(7ml)
Concentrate to 2ml
Wash with 10% fuming sulfuric acid (1ml)

Evaporate to dryness

Perchlorinate with antimony pentachloride for 3h at 200°C

Dissolve in chloroform (2ml)

Wash with 20% hydrochloric acid (2.5ml X 1,2.0ml X 2),
water (2ml), 5% tartaric acid soln. (2ml), 5% sodium
bicarbonate soln, (2ml), and water (2ml)

Dry over anhyd. Na,SO,(1.5g)

Evaporate to dryness
Alumina column chromatography

Elute with 2% dichloromethane/n-hexane

Evaporate to dryness

Dissolve in n-hexane (0.2ml)

ECD/GC analysis

Fig. 1 Analytical scheme for polychlorinated
quaterphenyls (PCQs) in blood
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Fig. 2 The ECD / GC chromatograms of six skeletal types of perchlorinated PCQ
congener (ODCQ)
(Peak 1: 2,2-ODCQ, Peak2: 2,3-0ODCQ, Peak3: 2,4-ODCQ, Peak4:
4,4-0DCQ, Peak 5: 3, 3-ODCQ), Peak 6: 3,4-ODCQ)
A : PCQ standard (2 ng/ml)
B: Sample (pattern A, 4.15ng / g)
C: Sample (pattern BC, 0.03 ng / g)

F—rDIFEAEIR, BEDPCQY0.1UED
BVWEELRLTWAZ E¥bhrb, —F, PCB Table 1 The blood PCQ levels of subjects classi-

DN — BB Y—>T b PCQHRND (< fied to each PCB pattern in the 2004
0.02ng /@) ¥ >3 BlHs 4 P, M v B annual inspection
NTERVWCHRNIY—VDATPCQHM0.4ng/ g PCQ concentration PCB pattern
LEVWREZRTAI 1FIR SN, (ng / g) Al B I|BC| C

Fig. 4 3EFEREZIToTWBERY T 4 7 a v

_ N . . 1~ 2 5 0 0
o —v (FBREENEFEDEE) M+ PCQEE
DREZLETRLTW S, [ PCQ & iXFER] 0.1~1 2| 8| 1] 1
60 5 FHK 16 FED 19 FERMT8.3ng/g» 5 ND (<0.02) ~ 0.1 0 0 1 0
4.1 , B 2 DY S A LT
5ng/g & XZ1/20BEETEIL ND (<0.02) 0 A L | 37

W3 ZEeBbhns, PCQ BMENEEENE KT
RERFMEE I ER L T3 EE L 520, [ Total s B R
wrh o PCQEIE & & T RRFHEBH PCQ DRI
EELHEED 2 2 Lo MEREENDO PCQ

B2 TR D Z0EEM S, AL Tws L ’
PRI XN D,

# i

WM IC B 1 2 IR PCQ DATIC B WT,
—[EIDSHTIZ W 2 MEERRE 2R S L, 20
INA —NMAEZRATD T Eic &k - T, SHEREOR
&2 DS BE & 2 o7z, TDHEEIC X B PCQ
DEINER X 99.5 %, RSD 4.8 % L RIFTH
D, Zl-hBRRETHS0.02ng/g DEE TR
ERERT 5 EHARETH 5 2 L SHER S iz, 0 N éc ' é
S DF5Hk % o OV 16 FEHE— A2 22 Fig. 3 The blood PCQ levels of subjects classi-
% 62 HOMBEHIZB T2 PCQIRE %L 7 fied to each PCB pattern in the 2004
FEEL 20 Z DR &> PCQ #3 K & iz, HEIRY annual inspection
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P CQ concentration in blood (ng/ g
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Fig. 4 Time trend of PCQ concentration in the positive

control blood
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B, PCBONXRY—VBBNRNY—2TH>ThH
PCQ »#H & iz Wi, MIBE S L o
TEBWCI/Y—rDATPCQOHEEE (0.4
ng/g) THRHSNEFINRE S, BREMEH
PCQ R i3 EF A4 b & 30 L R L 72 BITE,
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