PCB126 12k % SeBP DFEEHMMEZ A S M

T5H, B&id. PCBI26 RBIC LB T v |
SeBP mRNA O%{k %, £ 8 RT-PCR k%
WTRREH L 72, Control. pair-fed 3 & X PCB126
LB Z v MK D total RNA 2R8I L. RT-
PCRZfr- 7%, 22 ba—)L & LT, B-actin D
mRNA LAOVIZDWTHRKRICERL . €
D#ER%Z Fig. TITRLTWS,
PCROIBIRIX, THIIRFNOBRN S, My >
NIBEED 2Tcycle L7z, /2. SeBP IZBS
U T, primer p54F1 & p54R2 2R\, 532 bp
DN 2 K%, B-actin ITB L T, primer ACTF1
& ACTR1 ZHW.194bp DN REEEL -,
PCR DEER. TH5DNY READIN R
R ENah -7 (F—FRIER). BN RT-
PCR ®O#51R. PCB126 L3 5 v MFIRIZEW'T
SeBP @ mRNA i, SHEITHEML TWwi, Zh
A LT, pair-fed LEBFIZHBWTIE. control
KN L THELELZBHE TS L3 TER
Mo Iz EBDIER. PCBI126JLEIZ X D, SeBP
@ mRNA i, control IZ < 400% BmL T
WS ZEMALMENE 57 (Table 3).

3. 5%

Reverse transcriptional-polymerase chain reaction

(RT-PCR) X X3 T v hHFSeBPDOCDNA Y O —

— 7B LT open reading frame (ORF) £ E %

SUEEE T ORE
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APFRICBNT, FHiZZ v b SeBP cDNA
DFEERFIZHSMITL . Ah-receptor D ligand
D1 DTdHBHPCBI26IZXK S mRNA THHE
ZHLMICL .

T EN/-cDNAIT LK 1685bpTH D .ORF
B XT3, 5-noncoding region % & A TV 7. BY
EMZEINERARSBIT LD FEX
ND7 I JERHIT. Y7 X SeBP. APBPB &
Uk bSeBPOENEBWRED S —%RL T
(Fig. 4 and 5, Table 2). ®EDYT /L7 0P
7 b DIEFTIZHE, SeBP & FHIND Y /X
78I, C. elegance ® A. thaliana Z1ZH R
tH & 41, DDBJ/EMBL/GenBank nucleotide data-
base IZFEFKIN TS, SeBP DY /7B D
REIZE T 2H|EFLEF DIV, 20
gene, C. eleganceFIZ b RO EINTWS Z
EWMS, EBIEOBRBICBWTHEREZ TS
WREINTWDY NG THSalgetEN
EZLND, BLEITHD5IE, SeBP D
ERREEBIEIEYICE S THECEERLO
ThHdEELZLGND,

Bl intra-Golgi 822123817 3 SeBP DR
AR S N (39). —REVIC. NGNS T
VEEND vesicle DBITIZIZ, W< DhDY
A MIWITHFHET B factor WUBETH B EEZ
L5NTWS, EEXSIT, ToREDH T, TN
VEBIZBITSY /S8R5 T B factor
WCOWTHNRDSZD, TUROYA b2
r0axX bTST7REK0GEL, £ T3
RV BB %, intra-Golgi cell-free transport



Control Pairfed PCB126

I I |1 |

Control Pair-fed PCB126
| | ! ]

Fig.7. Total mRNA expression of rat selenium-binding protein (SeBP) analyzed by quantitative RT-
PCR. A 532 bp fragment encodes the open reading frame of SeBP was amplified by RT-PCR. As
control, a 194 bp fragment of B-actin was also amplified. Both PCR products were separated in a 1%
agarose gel and stained with ethidium bromide. Stained bands were scanned and quantified vsing
quantification software. Representative results of PCR analyses are given from distinct two rats.

Table 3. Relative abundance of selenium-binding protein (SeBP) mRNAs esti-
mated by RT-PCR of the liver total RNAs of the treated rats.

treatrent SeBP/B-actin X-fold induction
Control (2) 0.285 1.00
Pair-fed control (1) 0.176 0.62
PCB126 treatment (2) 1.132 3.97

The band of the 532 bp (SeBP) and 194 bp (B-actin} PCR products on the get shown in Fig. 21 were
analyzed and quantified. The relative intensities of the bands were shown in the wable. The data of
control and PCB126 treatment are the means of two independent experiments, but the data of pair fed
control was the value from one experiment. The numbers in the parenthesis represent the number of
experiment.
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assay ZFHWTHIE L7z, = OREE, it
EPEEICHENEIB®EZ TS a Dl D
12, 21T 8 56 kDa D SeBP E EHhTW
HZERHLSMIIL TS, ZOFERD
I, assay RIZIRINYT S SeBP &H 7
27 ar OBRICEHFLTED, ik,
REBILEEITR D SeBP ZBRELY A b
VIV assay RICHBIILZBE, 728
VEHBREZRIEERET TSI, &
5. R SeBP 2MA B & T, £
BENMERTHZ EbHEMIILTN
B, % 5ICHIREEN T 12, SeBP 4T
SHETHIEE L 2. BHEOYA Y
NI EZEREZRE LSS, £0
EHNIEAEETLRN, 02 &h
5. SeBPIITIVCEREND S 2 /87 Bl
EDlate stage THEIVY TS alfEREAURIE
ENTW3,

TORIZ S, SeBPO BRI D
Tk A 2 A[EESRE TN TS, &
NETE, BRAZ. BAAZBIT L
3 KX T Rotofor Cell™ % FUT SeBP & 44
HLTWD (51)A%, ¥R SeBP 2BV 3
Tl toakd RN
selenoprotein IZHREFBIZENDBD T
Ho7z. TTARE bDSeBP D cDNA
BV /AT RO -REB LD
72 TGA O K ATEFETE L Tz (31, 52),
SEEASMLZ T v kSeBPOcDNA:
WHENEEZSNSTGA O R IEE

TELRAS Tz, EHDA, T b SeBP b, GPx
selenoprotein P DK 572 seienoprotein ERIEDHFET
L ERBLTWS EEZLNS, —H. Iv b
SeBP iz, v ABIUE D SeBP & A%k bis
(cysteinyl) sequence motif DHFHES S BfFEPEASURM
Nz (50}, Z @ motif id. thioredoxin (53), thiol:protein
dislufide oxidoreductase (54), lipoamide dehydrogenase
(55), endplasmic reticulum protein (56), protein dislufide
isomerase (57), formate dehydrogenase (58) IZ bFTES
SIEMMOENTEY. BILIRTTEED center & L
THERLTWSZ SRR ENTWS (50,59, 2 5
{2, Jamba 5id. SeBP B bE T RIGICBES 3 5 0]
BEMEICDWTIRE L TH D (38,50). -4 H. NAD(P)
H: quinone oxidoreductase kDIEHEZFH L TV 5 wJHE
HeRELTWS (60). ZNSDORERMNS SeBP I
BV OFEOEERITDOVTHLMCTS
ZEETERVHOD, MENICBNT, L/ ¥
AT A 2 %&E 8 selenoprotein & i3 R/ 2 THEAL
BTG TR BRELZ A L TWSaREENE
AHNB,

E B RT-PCR {5% F /2 PCB126 iIZk 5 SeBP O
mRNA BDZEA{L

FAAF L VRPERFBFHRALKRFR. £
B UTHRARENEZRT ZENASNTHSENS, £
DEMERBRITIT. Ahreceptor N5 THEEZ BN
TW3 (8,100, NS DILFEWMHEIX. Ah-receptor @D
ligand & U TKLKAISNTHBY,. . cytochrome
P450 Disoform T& % CYP1A1 (61, 62). CYP1A2 (61,
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62) BL X CYPIBI (61, 63). glutathion S-trans-
ferase Ya subunit (64, 65). NAD(P)H: quinone oxi-
doreductase (66) FOEYRBHEREFE TS
ERHSNTNS, BLOPFREILBNTSH,
FAAF 2 ED1DTHSPCBI2GITBWY
CT. ALDH-3 (33). HSP70 (67). HSP90 (67) %
HEIN., T3 &I carbonic anhydrase 11T
(68). aldorase B (69). alcohol dehydrogenase
(70). GRP78 (71}, GRP94 (71) DRRBHH| =
NAHZEMHSMERZ > TWDS, INBEF Y
NROBOHEBBIIONTIR. ThETE
CYPIAIZEFINEY N7 B & U Cetil ekt
MizI3nTWD (9, 10). SEHOERMNS.
PCB126 12 &k % SeBP OBHIREE L ~IVIZH
WTREINTWBI EAFRENL, COZE
i3, SeBP & I — R T ZBET O LFICHIT S,
XRE DEEZRBTHHDTHD. SeBP 8,
Ah-receptor - XRE pathway %41 L THBR#H =
T TWS SRR N,

FA4AF ET BEPCELSSHLE
BISERMEO—-DTH D . EE. NBRE
WED—DELTETFSRTNALDIC. A
HIZHNT S EEBRERINTVSILEYET
BB, YPHFEETIE, TNET. Y1 FF2 >
BO—D>ThaeaEta77F—PCB 0%
RERBEOMRYEZHME LT, PCB126 ALES)
WMERWEHEZTH> TERE. AR TE. 5

21-

A FF T REEE Sy MY VIV SeBP
OWT. COBENRERAGICEE LR .
Fol. AR ETHON-MAZENLTLT

IR

1. 7 b SeBP cDNA @ ORF-full length %2
% 1.7 kbp DIRERFZBHENITL .
I 5T, ZOREFIE, ORFERICHBNT,
TIABLULE D SeBPBLIFAPBP D
ThEmWiEEERT I EEZRWEHL
feo Fie, ZOBMERFIKDHEREINDS
7 2/ BRCH % Mt L 72 #5R. thioredoxin
<> thiol:protein dislufide isomerase 72 £, F&
LR TER I %A T SRR I BAY I motif
T#&H 5. bis (cysteinyl) sequence motif DFF
ENER TN,

2. PCB126 LEIZLD. T v M SeBP
mRNA OERBRFL<BMTDH &%
oMLz, TO/KRD. SeBP DIRF
FREERIC. XRE OFEEZRETH DD
THdHEEX SN

EEfE0a 75— PCB T#H 5 PCBI26 T
0. Ty MFYA V)V SeBP OFEREHNHE
ZICMTAEENEREORE TH -2
(53,54) 0 HF N7 BEOABBER X UOH
EHHASEBIIOWTIE. ChETW DO
HERRENTHWEB. RKEELICRAETNTS
53, ZOZEB BY U NRVBOERES A



FF > ROEN & OBEE DM % R
HITBDITL TS EEZ NS, Tt
T, Iy MY MY NICBT S,
A A+ BB EN SeBP WAL T,
& XD EBETmRNA L)V TOFHEE
ZBHSMIZL, 51T, ORF 2806 HE
BEAZHONITSHIET, €027 2
JBEANEFIT L., BELTIE. +5
REERBPELONIZEFTOVEWS. BT
ORI SeBP ¥ 1 AFT U HDHEH
HEORER 2T DI HD. BEE
BREREEZSZDOTHBEEZISND,
S SHIIMITSED ST, ToME
HERHSMNTL SO TR WL EHEE
N5,

INET. EOEAOZEEDZDIT.
FAFF ik SHEHRBREEEORNA
EWVWDSF—RIT Fu—FRELhoix
W, BNV BEDOFEELE WS HREIT,
ZDTV RBRICETZ I REE R L
TWaEZBZLGNS, ¥/, 1A+
RLSN DR & T2 R R S il & B
B 20HERICOWT, Fif-tHRE
HZ5bDTHBEHEALND,

5. W F&

1. 74—52000; #4382 - B b
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FAZAF R I 2BEZEOBEBICET 2ME

EEMRE AR K SUNKEREHRE S TEEEE 849
SEREE Nl R UNKERETRRE  SESFREEE B

BIARE AWMATRY M43 ERMETHHEL T/ —VEER W, 20
ERBIEA b L AFTEEZHND S HICHEENE ORRE 2N, Bk /)
BOBERTNORALZ b L 2 OB GAN % B & Uk, 2,4,5-Trichlorophenol, 2,4,6-
Trichlorophenol, Pentachlorophenol M#&44&, ~ 7 X LEEKERMIC S HIVEED
JUEDBRIE N, M GOT BROMME OMICEWHERR ST, Zof#iIE R
0 2)L 5 P IVIBERTH 3 mannitol DEIRHESIC L D HREERICHIBI I,
7z cytochrome p450 BEEFH TdH 5 SKF-525A DR 5z k0, LM TORL X
ML ZDTHE - 13 GOT BORMAEZE TS SN, U LORENS., Thol
{£7 >/ — VBT b 70— 4 P-450 fEBHEHELSIC X 0 -OHR IR S T 5L
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1. HHY

ILZWEOFITIIRIEA MLV AEERL
THERBRTZOBH57hTVD, 0
BFELT, 1) bFDEDDNITDORHE
WMHSERENRENELEINDIES. 2)
TPIACRUTEFRERTIIDY L
SEYHRB S 5D O, B4 BRI LS
D85, 3) MBCERERD DVIAEHLZE
FETSZERIXDAREBERNETL
AMOICEERRSENTSH6%. B4
OERERAGREINT NS, ZhEHEAD
BFREEOER - ETREITERIR
RBHEEZLGNBENS, LEWEICK
DHEENBIA VAL EZREOEE -
HEITERE L TENNIZHEND ZERED
HHBFOMHICARIRTH 5.

Bik7x/ —NVEOBGBETERT S
WMEOY 1 AF L VRICKDERERNZ
hETE<SBEINTWS, iz, /NUFEH
FIC BT DL, & HWIZ/IVTREK -
HERERREOUBTIRTHEIL 7/ —)
BRREL., CBTAFFBERD -
WEblaoTWBD. —F.,
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Somix i< k D RBERVITO, ZEET ST
EMinvito BR THREINTWS, £,
Pentachlorophenol D £ JAB & 1- X B IHEFFE
AHB{LATER I NS I E”n 5, B
7x/ - VEOBHREHBFICREA L
ADEEMNREENS, LAL. ThEMT

2,4,5-

27-

FEAERERRSINGEIET7 2/ — )V
EEREEEFICOWTIRFHTSH 3,

FITERRTRYAAF VHBPWET
HDET /- NEERN, TOEERL
AL AEREZRANDS EFHITHESEH SO
B 2R, LT =/ —VEOBERBA
DBEALA LV AOBEEHTZHNE L,

2. Ktk

ICRRHET™ Z (6w. 25-30g) i3, ET7 w2
BERASTIOBALL, AWNKREXRER
HERRENEOBMATSICBWT, HH
ok - BT —HEBERIL L. DL TFORRIC
A=,

4-chlorophenol, 2,4- & TX 2,5-dichlorophenol,
2.4.5- %2 .4,6-trichlorophenol, pentachlorophe-
nol DAEEFHEK (001 ~1mM) Z500 4 LY
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Fig. 1 Enhaneced signat decay of nitroxyl spin probe
by 2,4,6-trichlorophenol. Five hundred 1L of 0.05
mM 24 6-trichlorophenof or whicle sofution was
administered orally. In vivo ESR spectra were
measured one hour after the administration at
upper abdomen. Tripiet ESR spectrum of carbamoy
PROXYL was shown in inset.
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Fig. 2 Dose dependent induction of liver injuries (a)
and oxidative stress (b) by 4-CP( ¢}, 2,4-DCP{),
2,5-DCP(M), 2,4,5-TCP(®), 24,6-TCP(Q), PCP(
£4). Chlorophenols was administered orally as
described in Materials. Symbols are expressed as
mean *+S5.D. of five animals.
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Fig.3 Suppressive effect of a hydroM radical scavenger on
enhanced signal decay by 2,4,6-TCP. 2,4,6-TCP was
administered orally as described in Materials. Mannitol
was simultaneously administered with spin probe one
hour after TCP treatment. Symbols are expressed as
mean*S.D.of five animals. **;p<0.01
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Fig. 4 Relation between signal decay rate and serum GOT
by 2,4,6-TCP. 2,46-TCP was administered orally as
described in Materials. In vivo ESR spectra were observed
3 hours after the administration. Blood samples were
collected 12 hours after the treatment. spin probe one
hour after TCP treatment @:wehicle, A:0.01mM; W:0.05
mM O0.1mM
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Table 1 Effect of pretreatment of Trolox C on liver injuries by 2,4.6-TCP

treatment of treatment of Serum GOT ESR signal decay
Trolox C (¢ 246-TCP (0.125 (IU/mlL) (/min.)
mol/g bw)  nmol/g bw)
20 - 3i5+18 0.1614+0.05
- - 32115 0.165+0.07
- + 458+45 * 0195010 =*
0.1 + 398+31 # 0.181+0.09 #
1.0 + 35123 0.169+0.04 #
2.0 + 33313 # 0.167+0.06 $

Trolox C was orally administered 6 hr TCP treatment. Serum GOT and in
vivo ESR signal decay were measured 3 hr after the treatment.

Each value was shown as mean £ SD. of five animals. Significant
differences were estimated by ANOVA, #*p<0.01 (Trolox C(=)TCP(-) v.s
Trolox C(-)TCP(+)), #: p<0.05 (Trolox C(-)TCP(+) v.s. Trolox C(+)TCP(+))

Table 2 In ductions of oxidative liver damages by chlorophenols

log Pow ESR Liver TBARSs serum GOT
{/min} {nmol MDA/g tissue) (I/mL)

control 0.135 *0.015 345 +9.11 385 +854
4-CP 2.39 0.141 +0009 355 83 494 +668
2.4- DCP 3.06 0171 * 0033% 544 =15 *
2,5. DCP 3.06 0.177 + oo45%* 612 +go *
245 _TCP 72 0.195 + ooog™* B35 + 1054% 713 £ 163%
246 _TCP 3.69 0173 + 0024% 735 £ 1115%* 455 +4.4

PCP 512 0.175 + 0.057% 792 £ 566 * 664 + 115*

Chlorophenools were administered orally as described in Materials. In vivo
ESR spectra were measured 3 hours after the administration at upper
abdomen. Blood samples and liver tissues were obtained 12 hours after
chlorophenols administrations. Symbois are expressed as mean®S5.D. of five
animals. ":p<0.05.
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Fig.5 Effect of a cytochrome p450 inhibitor on enhanced
signal decay and liver injuries by 2,4,6-TCP. 24,6-TCP
was administered orally as described in Materiais. SKF-
525A (2 p mol/mouse) was administered ip. 6 hours
before TCP treatment. Symbois are expressed as meant
S.D. of five animals. *:p<0.05 **:p<0.01
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Fig.6 Induction of oxidative stress by administration of 2 4 6-
trichlorophenol in breast (a), upper abdomen (b) and lower
abdomen (c).2,4,6-TCP was administered orally as
described in Materials. SKF-525A (2 u mol/mouse) was
administered i_p. 6 hours before TCP treatment. Symbols are
expressed as mean +S.D. of five animals. *:p<0.05
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