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PCB Methylsulfone Accumulated in Muscle
of Mink Dosed with PCB (Clophen A50)
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Abstract The structural requirements of the parent PCBs for the formation of the retained PCB
methylsulfones (MeSO,-CBs) were investigated in mink (Mustela vison) exposed to PCB (Clophen
A50). Muscle was analyzed for the MeSO,-CBs, which were determined by comparison of
synthesized reference compounds. Major unmetabolized CBs such as 2, 4,5, 2/, 4'-pentaCB, 2, 4,
5,2,3,4-hexaCB, 2,4,5,2,4,5-hexaCB and 2, 3,4,5,2,4,5-heptaCB were determined in
high concentrations in the mink muscle. All these PCBs are substituted in the 2, 4, 5-positions of
at least one of the phenyl rings. On the other hand, CBs with free meta/para-positions were
readily metabolized. Thus, at least 25 MeSQ,-CBs were detected at concentration of 16 xg/g in
extracted lipids from the muscle, corresponding to one tenth of PCB levels. Most of the methyl
sulfone metabolites were 3- and 4-MeSO,-CB isomers of PCBs known to be rapidly metabolized,
e.g. 2,4,2,5-tetraCB, 2, 3, 6, 4’ -tetraCB, 2,5, 3’, 4'~tetraCB, 2, 4,5, 2/, 5'-pentaCB, 2, 3,4, 2,5~
pentaCB, 2, 3,6, 3, 4-pentaCB, 2, 3,6, 2", 4/, 5-hexaCB and 2, 3, 6, 2", 3, 4~-hexaCB. 3-MeSO,-2,
5,2/, 5-tetraCB and 3-MeS0,-2, 5, 6, 2/, 5 -pentaCB were also found to be retained in the muscle,
but their isomeric 4-MeSO,-CBs were not detected. Both the 3- and 4-MeS0O,-2, 5, 6,2/, 4", 5~
hexaCB isomers were identified in the muscle extracts while no MeSO,-CB metabolite originat-
ing from 2, 3,2’, 4, 5’-pentaCB were detected in the muscle. These results show the PCBs with
at least one phenyl ring with 2, 5-dichloro- and 2, 3, 6-trichloro-substitution are strongly favored
and may be considered a criterion for the formation of MeSQO,-CBs accumulated in mink muscle.
These observations are in accordance with MeSO,-CBs detected also in other mammals.
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ISIRBIE N B D, XNVh 7Y — VEERERY, [BFER
W&o THERT 5 MeSO,-CB 3@V 562 R L,
B BIEEOHBERMICIRY A, Bcbhblz-
THET 3B TW»29), DIE, YHETIR
I B E O 5 MeS0,-CB 2L, Zha®
BHEZHELAELTWE I EEHSMIILEY, &
ETR, ROTFZy, VY, Sv2, hFS
OILEE S~ DERIZ, %D MeS0,-CB 2SHEET
EREL TR DS, ZOBERHEEL 2999 28, T
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WS > 7 (Mustela vison) 10 VEIZ Clophen A50 %
HEH2mgHZEYCI 2 AM®RSL, 5% HE
CREBL, HRESEREEL, £ o5 hE
N3 EEHEY, Bb¥T3I0g 2oHEALE L.
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PCB 8 & U MeSO,-CB D EEWE Xk D F
MO THER L e, NEEEYE I 1L PCB S0 791
2,3,4,5,3,4,5-heptaCB %, MeSO,-CB 347 d 7-
®»iz 3-SO,CH;-4-CH,-5, 2, 3/, 4, 5-pentaCB  (\»§°
NHEER) 2RV, BRITNCRABEFBRA
TREEER o~ Y 57 s —ARBw:,
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SAELOBIALEE IXRTERDY L Eff i fTo 72, % (30
g) BHEIVIZL, TEF¥IAFPY (1:4) 50ml
#M0%, Ultra-Turrax homogenizor (model 18/10,
Janke & Kunkel, IKA-Werk) THEYF+4 XL, 3
Elh 2 & DR L7z, MR EBE L 7%, BijE%:
#HEL, WNEEYE 3-SO,CH;-4-CH,-5,2, 3, 4,5~
pentaCB Z B — XA Clppm ik2 3% L ez =
B, ~NFYVUEMATION E L, RIZT =/ —N
HERBEYCBREDE 2BRET 0 KBIEL Y v A
(05M, 5ml) BEULY /—)v (95%, 2ml) DKE
WEMATEBEL, 7TV VBEESRELT., RicZ
DANFYHUVERCEKRSAF VALK F YN
(DMSO)3ml%&inz C3EMt T2 Zick b, PCB
(~FH @) & MeSO,-CB (DMSO &) %48 L
Joo NFEFUBRICIEPEREL L T2,3,4,5,3, 4,5
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heptaCB Zinz, #®D% % ECD/GC TH# L1z, —
#, DMSO Hith# AR OKTHRL 1248, 2 FN-
tert-7F NI —F N I AFH> (1:9,15ml) T3IH
HH L7z, 2 OB —EBEEE L 7%, BE
BHRES 5 ml 202 THEH L, Zh 2RBDXKTER
LCBUAFY Y 10ml C3EHH L. E5122D
HH®EEZ 7V F 4 5 A (aluminium oxide, Hik,
W, AVoH) Sgiciiml, 9 8%Yrum
%>~ (DCM) 60 ml THF L 7zdH &, DCM50 ml ¢H
B RBEH L. Z 0% GC/MS B & U GC/ECD
SHOELE L.
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PCB D, ERIBERDOHEIHES 722, MeSO,
-CB OFH: i Finnigan 4500 GC/MS (Incos 2400
Data System) %#RAWTHEA F Y WbFEA 4 Y E-F
(AF U HR) T2 e, STICAWIZA F Ak Ultra
-2 (50 m x 0.2 mm I. D. Hewlett Packard, USA) T,
FEARATY v b VABFRTITY, 27 ABRER 70°C
(2 min) » & 230°C % T 30°C/min THEL, 2TV T
230°C 3 & 290°C % T 4°C/min THBL—E - 7=,
Fr VT HARATY LAV, £E—7 OISR
S EH U 1Y O NEEW BT 3 B MR
BB L S ARRT M EDHBH SHEFE L T2,

MeSO,-CB DEE X ®Ni ETHERRBSMT &Y
Zzu< 757 (BEGC-14A, Chromatopac C-
R3A) ZHv, #7413 DB-5 (60m x 0.25mm L D.
J & W Scientific Inc, USA) 2 F\2/z, 7 7 ADRE
M1 GC/MS EERETH - Jo. BHLEHEE 310°C, i
ADRE 230°C. EEIZZhZhEEL 7z MeSO,-CB
R0 —oEREEEEHL, NWEMEYE T 2 i
e 5FHE L 72, MeS0,-CB RO EIRE Y — 27
neE—7EEIZNT 328G (%) £ LTEL, Clo-
phen A50 FFDAESr & X Schultz 519 QX EE %2 &%
w7z,

R EER

1 ¥R#E#+ o PCB

PR I B T 5 £ PCB 2413 2,4,5,2,
4’-pentaCB, 2,4,5,2’, 3, 4-hexaCB, 2,4,5,2’,4",5-
hexaCB, 2, 3,4, 5,2, 4, 5-heptaCB, 2, 3,4,5,2, 3, 4
~heptaCB 2 ¥ T, %2 £ $ 2,4, 5 BL U Vi
REEINICT7 2= VERE D DODREERTH S T2, —
%, Clophen AS0 D £ 43D 5 5 2,3,6,2,5-
pentaCB, 2,4,5,2’,5-pentaCB, 2,3,4,2,5~
pentaCB, 2,3,6,3, 4-pentaCB, 2,5, 3, 4'~tetraCB,
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2,5,2,5-tetraCB 7 £ i3fEAD HFE L. 2h oD
& 13 meta fif & para it tIciEREBR I TwER
WHEEERSTEBY, ERTERL A 22 38R
EhlzbDrBbhd, BE5 i Kanechlor 27 v
NG LG, BEREREEES (SR
1382 DEMFEREBINE N L RS PIIL TN
5, KERTHZD XS REAMPRS H, meta/para
MBKREBEBRORMFEOREE T EDLD TEN Z L2353
oz,
2 Ei#ERF 0 MeSO,-CB
Fig. 1 icfRARB > 5t L 72 MeSO,-CB ® ECD
AA7AR YT 5 h2TT, B4 L GC/MS Iz &
LOMORER, Pl b 258D — 7 3 MeSO,-
CBrHESH, ARLILEEYEE R RART bV
BERERFEZLEE TS 2 Lic &) 20 BORD (B
— 7 BF1~20) OBEERHEE L 2, ERRKSIL3-
MeSO0;- 2,5, 6, 4'- tetraCB, 4 - MeS0,-2,3,6,4'-
tetraCB, 3-MeS0,-2, 5, 2/, 4, 5-pentaCB, 4-MeSO,
-2,5,2,4,5-pentaCB, 3-MeSO0,-2,5,6,3, 4~
pentaCB, 4-MeSO,-2, 3, 6, 3', 4'-pentaCB 7 ¥ T\»
¥R b 2,5-dichloro % 7z i3 2, 5, 6 - trichlorophenyl
B 2HET 5 CB D 3-% 1213 4-(11Z MeSO,-Ep3H
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AEhiREMTh-o72. 25 LTCRICERERLYE
T 3 3-MeSO0, ¥ & UF4-MeSO,-FHEMEBHH S T2
2 E i, 2R s ORBEMD meta/para BHERE LGRS
2HDOPCBIRHRT LI ER2RBLTWS, T4b
B, TDOX5% PCBA 3, 4-RF {bEZEHEL T 3-
FlB 4TINS FF UBEERERY, FE
1, AFNVFFEDTOTELE Vo —EDRBK
W & D, MeSO,CB KEEa N L EZ B 05T
&3, Z0L> REREKIE Bakke 5V 12 ED, 2,4,
5-trichlorobiphenyl % € F VL&MW E L T & {75
ENTn3, £, KES WL DO 2, 5-dichloro-
phenyl B# %253 2 PCB 2~ AR5 L % D#h
5 3-8 & U 4-MeSO,AEHH L T 5™, Table 1
12, Clophen A50 M DRMEEVI DT B L R EHBEN
WHBET 5 3-8 & U 4-MeSOAEDHENE (%) 2T
T, 3-MeSO,~& & 4-MeSO,-fkDERK T 2 HE&1ZE&
BHEEY Z LR iz 358, 8#EH[D Clophen FDZRK
SR Zzhd» o R, EEEI Nz MeSO,-CB O &S
FHBILTWwE Z Eddbhs, Thbb, Pk
% 2,5-dichlorophenyl % 7z 1% 2, 5, 6-trichlorophenyl
Bi&E2HET 5 CB » MeSO,-CB DERIZ & - THE
TEETHBIEERLTWS, 22L, ZD&L5%

16

IS

40
Fig.1 Gas chromatogram of MeSO,-CB present in mink muscle after treatment with Clophen A50.

Structures

T T T T 1
45 50 min

identified : peak 1, 3- MeSO,-2, 5, 2’, 5~ tetraCB ; 2, 3- MeSO0,-2, 5, 2°, 4’-

tetraCB ; 3, 4-MeSO,-2, 5, 2’, 4'-tetraCB ; 4, 3-MeS0,-2, 5, 6, 4-tetraCB; 5, 3-MeSO,-2,
5,6,2,5-pentaCB; 6, 4-MeS0O,-2, 3, 6, 4'-tetraCB; 7, 3- MeS0,-2, 5, 6, 2’, 4~ pentaCB ;
8, 4-MeS0,-2, 3, 6, 2’,4-pentaCB; 9, 3-MeS0,-2, 5, 3, 4'-tetraCB ; 10, 3-MeS0,-2, 5, 2,
4, 5-pentaCB; 11, 4-MeS0,-2, 5, 3, 4'-tetraCB ; 12, 4-MeSO0,-2, 5, 2’, 4, 5'-pentaCB ; 13,
3-MeS0,-2, 5, 2°,3’, 4-pentaCB ; 14, 3- MeSO0,-2, 5, 6, 3, 4-pentaCB; 15, 3- MeSO,-2, 5,
6, 2’, 4,5 -hexaCB; 16, 4- MeSO,-2, 3, 6, 3’, 4’- pentaCB ; 17, 4- MeSO,-2, 5, 2’, 3, 4~
pentaCB; 18, 4- MeSO,-2, 3, 6, 2’,4’,5-hexaCB; 19, 3- MeS0,-2, 5, 6, 2°,3’, 4- hexaCB ;
20, 4-MeS0,-2, 3, 6, 2,3, 4-hexaCB. IS, Internal Standard.
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Table 1 Relative amount of CBs in Clophen A50 and of MeSO,-CBs in mink muscle after
exposure to this PCB.
Parent CBs %" in MeSO,-CB (%)? in
Clophen A50 muscle of mink
3-MeSO,- 4-MeSO,-
2, 5-Dichlorinated CBs
2,5,2, 4, 5-pentaCB 7.7 18.1 2.8
2,5,2,3, 4~pentaCB 4.2 9.8 4.0
2,5,3, 4-tetraCB 3.8 3.2 3.4
2,5,2, £~tetraCB 2.0 39 1.0
2,5,2,3,5-pentaCB 15 NA NA
2,5,2,3,5,6'-hexaCB 1.2 NA NA
2,5,2,3,4,5-hexaCB 1.0 0.1 0.1
2, 3, 6-Trichlorinated CBs
2,5,6,3", 4-pentaCB 6.3 4.0 15.4
2,5,6,2’,4,5-hexaCB 45 15 2.9
2,5,6,2°, 3, 4-hexaCB 2.6 1.3 1.9
2,3,6,2', 3, 5-hexaCB 1.6 NA NA
2,3,6,2', 4-pentaCB 0.9 11 0.9
2,3, 6, 4-tetraCB 0.7 6.3 5.8
2, 5-or 2, 3-Dichlorinated and 2,3,6-trichlorinated CBs
2,3,6,2', 5-pentaCB 6.0 2.5 ND
2,5,2, 5-tetraCB 5.5 5.5 ND
2,5,5, 6'-tetraCB 2.5 ND ND
Total amount 46 57.2 38.2

1) ref 15)

2) relative amount (%) according to peak area in Fig.1

NA=not analyzed, ND=not detected

BRE 20873 32,5 2,5tetraCB % 2,5,6,2/, 5"~
pentaCB & & 1X 3-MeS0,-CB D a st S iz, &
&1z 2, 3 - dichlorophenyl B# 2 B ¥+ % 2,3,2,5-
tetraCB % 2, 3,2/, 4,5~ pentaCB > & Hiff & h 3
MeSO,-CB it T & oo, TH3LTHB L
MeSO,-CB &R ICER S W 3 LW OEE 0%
DREZNS LS Bbhs, FREERORERS
DR HET 5 L, PCB2 180 ug/g TH B DN
L, MeSO,-CB D 16 ug/g TH o7z, ZD MeSO,
-CB @ PCB &&xt4 2% 7 ¥ 7 v iz £ OWAE
MTERONIERY LIEIF—B L7, UEORREER
FET2L,PCBOIBAHL LD 2,458 L 478
EHRL s BME, T72b b meta/para (i BEER
BRES 2R WEEGRENCESHEE T3, —
i, ENLAS OB REEME L, B,
PRt N 308, FDRMT2,5-% 721 2,5, 6Lk
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E#% 5 5 PCB i2 3-% 213 4-MeS0,-CB & LT
BUMEANIEE T3 %2575, Clophen A50 IX
Kanechlor 500 12824 9" 2 85T, B O 50% 252
D & > RRMEEW» SRR S h, BERICbRKEICHK
HEahTw3, W ETHTL-BREHE T OFEALE
YIOMEBP RS X Z 212w LIz MeSO,-CB OB AL
53,84 —> (Fig. 1) L8EBIL 7, —F, DAoL
Fo HE B3 OAE#EH D MeSO,-CB i3, —F3 % Kks
bDHEBBHTLHELNY — BRI EhoT, Ih
AT L 7SR s R 2 10 E L ERRA L 7B T3
TULRBEOHBTHY, BRI THIRED
BisleptBbh3d, 5L MOV TORE
BLETH S,

# &

Clophen A50 (¥ Y@ PCB &) % 3 > 7L



PCB #'# 3 >~ 7 46D MeS0,-CB

—#5iz 3 4 A (2mg/day) 5L, #5&THSH
B PR e R L, ZohiEE 5% PCB B &
U MeSO,-CB OfEEB L U Z OBEE R B L 2.

1) BHAMEBPCEE T3 ERZPCBIE24,572,
3, 4'-hexaCB, 2,4,5,2,4,5-hexaCB, 2,3,4,5,2,
4,5 -heptaCB &2 ¥, iz &d 2, 4, 5 BXU 4L
WCHEREH L 72 PCB THh - 72, —7F Clophen A50 1
DEBSFD S 5,250 7213 2,5,6- ML EHEBELRL 12
PCB BEREHEMEL, HAD SHEPDIHEEKL .

2) PSP 25 L E O MeSO,-CB % it
L, 205 547%< &b 20 EOHS & 2, 5-dichloro-
phenyl % 7213 2, 5, 6-trichlorophenyl B# %## > CB
D 3-% 721X 40712 MeSO,ENHEA S h-REWTH
32 WG o il BHAESETS O MeS0,-CB #EE X
16 ug/g THW PCB #BE (180 ug/g) DI 1/10 TH
o7z,

3) 2,5-dichlorophenyl % 7z & 2,5,6 - trichloro-
phenyl B#&%F 3 % £ X Clophen A50 i #
50%&EhTHY, BRSOHETRIT S v 7 k58,
I B + 5 MeSO,-CB OAE & L IZIZHAIL 72,
Z D MeS0,-CB OBREF /35 — Y IZERBEETH
HERERR IR D SN B ERGY — > EFERIL Tz,
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