BEI LT A X% VD N~ EOAE &
Z DIEPEE DB R T B3 2 WF5E






WrEEHE
AN

CEEy
FH
SiE fF

aA TR
iii

= p7y
= MRE
M Bhz
WH 3z
HHORE

(A NE)

SRR 27 AE PR SEEERS R B A

(PN KRR 2 e B R 2250 B #4d%)

(REBSIEMRT  (EEECREFRE %)

(r& i) AR AR R %)

(NN KRR FRE AN TR0 %)

(R RZERBEARA  3HET)

(RIB KRR E i A ST TER B E RS %)
(NN RFRFFREFL TR ER 28 )

(UM RFR B REREREPN RIS FHRm)

(fe [ L PR EBREEAT 0T PirdR)

(Rlff RFRF P E W AR A TER M)
(PHFEERFRER TR 2%
(REARPREERIFERT, U T—a VR HEER)
(BRI & bimbe EESE 7 —K)

(LTI ERIRREEN R ER)
(AmMEENEINEEREE 2 — ER)
(FUNRFRFFEE LD TR G2 8 %)

(UM REFIRBEIE 7 A A > VRS v % —  HEEdR)
UM RFRFIRE TR B & - M AR FE R EIE EEF #0%)
(FUINRZERF PR EOT TP e Ia R 2d%)
(FUNREEREEGERE A e oy B %)

(NN KRFERFREFL TR 20 8 %)



WrEth 1%

AH R
e S il
AW EEE
FEA &%
KA EE
KH T
PRIR 5 e
fniE EEr-
RN EAT
B HR=E8
e B

B FEL
IR BRE
A 3l
BH: Flz
oe KT
HE Bz
R ET
G 1EE
HH A
Yrp EsE
BH T
A Fix
B TRk
e B
VEH B
I JEME
P AL
JRHE B
mEt i
Bs H

I, h e
K% Eh
AR ik
AiE A
B %2
Bl
I

aﬁg
Kl
UF 3
LA Bk
EH O

(FA-FNE)

(UNRFRF PO e o F R A2 B %)
(REBSEMREERBOREFHE 202

(AfEMEEACUNEEREE 2 — HER)
(AmMHEEANCUNEEREE 2 — BREB)

(FUPNIREEIRIEMIE & A A5 o U Eisiit v 2 —
(PAPREREARE R HE)

(&[] WA PR AR BRBEAT JERT  PREEFLFZETER)

(TN KRR FEE A B A RDR A B 2R)
RERBSIEMRSE  (ERBOREE  JEREEE)
UM RFER AR E AT IR E R E ~ =~ & HEHIR)
(Rlff RFR PP E i AR A ZER IRFE - SRR B
(RIGRFHEEER 7 Lvd—f ER)

(f ] VL IR PEBRBEAT JERT ARV LR AEERAN)

(A HEANCUNEEREE 2 — BREB)

(R AR BB SERT  REERE R AR

(R AR EEBRBET JERT AT LR RSN

(f ] VL IR PEBRBEAT JERT  ERMIERR R

(f ] VL IR (EBRBEAT JERT AR BRR  EEEEm)
(fa [ WL OREBRBET JERT  AEiS L HMTER)

(TN KRR FEEE A FEBe oy F R AR 0B B

(f& [ SR PR AR BREEAF ZERT  BHAIEER  #RER)

(f& ] SR PR AR BRBEAFZERT  RHIIETER  WFZER)

(t& [ AR PEBREENTSERT  RHAIERR  BEPIEER)
(RIFFRFRER 7 Ly —F &R

(R AR BRI SRR EEEHRE R HFMUER)

Bh#0)

Hix%)

(FUIN KRR E A TR MR as N R 200 B BhE)
(@[ R OR R BR BTN ZERT  BESEMRR TEAEELEm)

(R AR EEBR BT SERT s bR HMrsER)
(ATEHEHENETUNEERFEE 2 — BER)
(FUINREFRECEETESM . BhE)
(AmMEEN N AEER S 2 — )

(i IR GEBRBEATIEAT AT LSRR MR E)
(AfEMEEACUNERREE 2 — RE)
RERBSIEMRE (EREBCREHE [ EER)

(UM REFRF B e bR B2 Bh#0
(R PR RBRBEMT FERT  RHIELAER  BFFEE)

(FUNREFBREEFZEE I 7 — R EHEHER)
(R AR EERBET JERT TR LR MHER)
(FUINRZFZARENEL B2 IRERET)
(AfEMEVEAACUNERR 2 — 8
(REAMREERFERT, REBERERFEIIER 20%)



I. YRR 27 SEEREN ARE &

BEES LTeXA A X2 A HEDONE~DRBOEE &
Z DIBEEO BRI T AR 1
HEREE  HIL HEiE

0. YRR 27 EESEMEREE

01.

02.

03.

04.

05.

06.

07.

(E{'ﬂg*ﬁgé/\a‘——y %Fﬁb\f:%ﬁ%éﬁﬁ% ............................................................... 11
s EE FH &
W hE B R, e BT, 8RO E7, RE OERE
(EEI%%J.J[D.{TQEP@ PCDF iﬁg@ﬁ_@?}ﬁﬁ .................................................................. 19
sEoEE HH O OE
MR & RIE ERE, E)I L, SR miR, & iR, B K,
e kT, RS BFE, TR OESE, A K, BE BT
=iy & 8 FEZ, e BT, BR £, R B,
TN EME
HIBERICB T DM X A 4% VHEBE LERB IO
?ﬁ{ﬁv—ﬁ~6:ﬁéﬂﬁ“5f§i§)ﬁﬁ ........................ 31
WS HEE  —E Fla
%HK“%%@&%%&: E’g‘d—éﬁ% ..................................................................... 35
WRSEE =% Tx 4@ E—
WoEwhE B R=ERR
SRR EREF A & DRI 1T 5 HEEE OB MEENIZRE T 5 BFZE - 37
MRS HEE RP F
ot hE  keak ik, S8 i, mER)I 5T
BEEIT LIE A T2 AHEDO NMESDEZBEDOIRE &

F DIEEEE ORI AR 46
st EE EHH O ORAE

/Eﬁﬁ*ﬁ??%%?%@:j%ﬁé'?/f ﬂ‘*ﬁﬂ;@ﬁd’ﬁ@ 2 fﬁﬁaﬁ@aﬁfh ................................. 49

(31 s =  E w X
LI VA | i I



08.

09.

10.

11.

12.

13.

14.

15.

16.

17.

FIG EJHEMIIZ T A O B  Z B T ARG e 52
WrgE g IR AR

(EEE&:;GH‘ZD Eﬁ;[j:ﬂ%*%%ﬁ%c:%g‘g—éﬁ% ............................................................ 54
MRS HEE i |

EIGEHEREBRBEZICHBIT ARMILY & 7 SERASE OFEE e 60
MESHEE FH ORERE

Wt E  KRAR 6%, BR BEL

(Hﬂﬁ%ﬁ%’%alﬁﬁ % soluble CD27 @*ﬁ%ﬂ- ...................................................... 65
MESHEE FH OER

W hE B Rk

/EEI%%Lzﬁajéﬁ»%E@ﬁgjﬁ ..................................................................... 69
I HEE AR EHE

W HE Bt M—

X*ﬁ*$%§{£%ﬁ}§&:ﬂj‘é/\‘/y B 1/‘/0)??2{%3 ................................................ 75
st EE BB

atwhE SR &

7 WHEBH I3 B RO/ AR R

BB ERRE B AL O BRI BT BRI oooveeeeoeeoeeee 78
RS HE A A
WEBNE LT Wk

HERE OME TRV IEME T 2 =— /VREIZRIET
:'I/Xﬁf“‘: F@%ﬁ%czgg‘a—éﬁ% ........................ 80
WHIESHEE Fe B
e hE Rl BR, bED RZE, LA B, B ORE, A% B,
‘s E, S BE, R OEEE, B O, &R OET

HIFEIREE 1T I 2 Ak A R B | Z B 2 B G0 oo vveeovveeemneennneee st e et 34
WrgEEE A% B

WHEE A N B, GER

Eﬁ&@{%jﬁﬁ%ﬂ;{ 277 _:yy@ﬁg ........................................................ 87

MRESEE N oER



18. WX IMWEREDOH A A VHBEMKT LD
BREOZEL HEELD O CIZBE T DGR e 91
s oEE RP F
e hE AR (REk, S8 R, &I HT

19. Helicobacter pylori REH#% O BEIEEICXTT S
activation—induced cytidine deaminase B L ONZ A A F L DL - 99
g TR BR
Wt HE AR e E]

20. ¥AAXTUBICL DU AMEEICE TS
surfactant protein OFEERIZET T AR oo 101
Mo afHE R FE—
oet 1 VR B

21. 2,3,3,4,4,5-REHF{LE 7 = =/L (PCB156) D
@J#@Jﬂ:‘: 7 i ‘/—A&:ié in vitro {chgj ............... 104
s EE HE O EE
st E KHE TR

22. 2,3,7, 8 Tetrachlorodibenzo—p—dioxin {Z X A5 RN F AR /LT L ~DEE L
F OFAEREANT © ary]l hydrocarbon receptor KIBT v k& /-t

WrgEoRE  ILUE 2
MR IE B Kk, KB

23. 2,3, 7,8 Tetrachlorodibenzo—p-dioxin {Z X B MR U AREE &
FT IV DORENREEORKE 120
e E ILHE EZ
Wt NE A IR, ®RHE A

Im. mgﬁﬁk%wﬂjﬁ‘:ﬁﬁ—é_ﬁi ..................................................................... 128






R 27 AT R AR R A A B 4

SRR e

BREN LI F A%V A HEONE~DOREOHE &
Z DIREORRBE BT 555

e fEE TR UNRFERFREEVE A ER 20 Hix

WFEE 'Y  JHJE!Ipolychlorinated biphenyl (PCB) & polychlorinated
dibenzofuran (PCDF) DIEAHHE T D, 20024 D LE R HE L U PODF % &
ToME R Z A A SERERENEE D, 20044, 2,3,4,7, 8-
pentachlorodibenzofuran (2, 3, 4, 7, 8-PeCDF) [CR4+ A H ZEBM L 7= L2
MrELUE A VERR L7z, F7220124E12H ICE O OEFE A 2T, REFRERELIC
BRI 252 B L=, 20164EEICHICRESNT-24 . REFERTEE L3R
ESNT44EED D & EREBELRIT2, 2934 Liro7- (2016528 BE), 4
FRE, BRER - BFAIAE TR, MIEEE (LT, BFE) OBEDERZHEE
L., ZTOEREX A A XV VEHBESSKFEMREERE & ORFEMEIZ OV THRENT
L, #AAF VEPERSKITTEEOEEICOWTRAE L 72, #lERIZ
BUIHME XA FX VEHRELERBIOERFE~Y— I —ICBET 2 EFRES
1To 7z, IR NORERAER 2 BEXTGICER L, AL TiX, BN
AT D XA A X VEOABNEEZ IR L, {BFRIEICORT D X HREE
ITo T,

F . BKEBE - BEFATEA TIX. 2015 EHIE —F 222 E OF®R %L
£ -FHL, TOFRARZEELZ, wE-CIREHRE CIRME IS Y 22T 7o
FIERIZOWTHRE L7z, BEOEEERBHEMER LR KL, BEFO
HABIME R 2 MEE L 72, MK HPCB/ & A A 2 L HEIR FE DAKRFRZ LIz D\ T
fiENT L=, BEOEEE - BIRBEEE - mEEERIc O W TmiRb 4 A4 4% v
MHBRELOMBEE®RET L, BFICBUT 2 BERET/GRAMKERE & M rErms
BEAOBEIZET HMET 21T o7, XA 4 X2 VEHOMMNAA~DOREZI L
DT, ERERENRE L THA AV UV EHORBEENTHRIZ~O%
ITERIEL. BRIBICBIT D XA 4% VEHEOPRIREE ORI 2B &2 Lz,
BEOHAFT XV AEEMEE T L OREOEN ) OZ(LZMEE LT,
RT3 VAT I RORKRABRATZOBEFMERP RV ENE T 2 =— LR
AT L., 2 VAT I ROEELE ML LT,

FEERIRFZEClX, 1) Aryl hydrocarbon receptor (AhR)JEMAVLDIEETH 5
NV E LY (BaP) FHEME CYPIAL BB KITTAKB I ONELF FHA 7 J—=
VI 2) BAFTXRU USRI LAY T AMEEIZBIT S surfactant protein @D
BB T DMF. 4) Helicobactoer pylori PRI D BRI LK T D
activation—induced cytidine deaminase B XXX A A X% L OEGEDOHFE,. 5)
2,3,3,4,4 ,5-NtEFELE 7 = =L (PCB156) DEMWAF I 7 v ' — LI KD in
vitrofCit, 6) AhR R 7 v R Z T 2, 3, 7, 8—tetrachlorodibenzo-p-dioxin
(TCDD) 2 X DR EM F AR N T ~DEE L Z O, 7) TCDD 12X 5
PRI T DY R E T T I U ORENR L ZOME, 8) RIFMHR B
FEIZxT X L OEBOWREITo 7,




SRR 27 A Z A R A TR R A B 4

HLTWD,

SFRELRENRERENORDIMESNKREESZME L. MRAKFEOATREL X
O, WEEDOEEREZEORERDOKETTZITo72, AT, EREFMITO
7Ly MEHIERIKREES TR LIER LT-, &kl
ST KA REEIZOVWTUIEE ~DILH D=8
L., BITLTWS, £t LzbDix, BAREE

\ZAFFE %8 U CHA 527
LN T Ly RROTRIERTR &
L BEETAR— AR—UIC

A. FREEH
PCB & ¥ A A HEbEYw (LLT, &
AF X ) ORAEFETHDHEN
AL TATENFB L=, WEXAEN
PCB & ¥ A I VIRAEBEER LI,
NEFR EEXDbDTENREHNTHDL, ¥
A F X VN ARIC &EE%%K
btof&iﬁ%%LOWTi%ﬁ
STV, 2002 4FEE D4 F— %#\WA
THEENICHREIZAFTET S PCDF OR|EH
RE D 14 EDaE LT, HEEFEEHRE.
MR EZRAEL L, 2Dk
FWE DN HIE OTERTE AU DT E G- L
TN EREIET 5, S 5T, M~
AR X< | IEE IR 25512
MO XA I EHOBAT, OB
FIZOWTHBMNZT 5,
EMERMECIX, EREME AT
AT xRV CEPERIZEG X DEELRAG
(2T 5 L RIFRIC, BR& ZRfER 2 fR A0
HIEFNORR &kt 3 5.

(BT EE)

MFEEIZ L > TEID 2 FEIZHOWTITA
FEDTTA N =B LN 6,
INFFEEZ2 S DIIBIINFT D,

B. WFEHE

[ BEENH Y3 A 050

1. BERIE., JUNRFIRBEHE & A 4%
UoMEREE 2 — (LU WER S
2—) B —REFET 5D,

2. HEOKRTE &I EE ik B

3. WMEMZOER (% BIRHEIZERD)
LR o EEE

4. JHIEFHFK B EE

fREFEORELZ &, xR B L2 B
FHOMREITH, Eiz. BEITH L TEE
ERE, EMR, AEEEOBEERY 721X
NEICLDIHAEEIT O,

5. BIEMEE & OFHRASH

ZNE TOFE A8 U CTHE ik % fa
A HA L . B ODBE O/ IC S
L5, Flo. TS OMFEO T A
%%ﬁb\i@;wﬁ%%ﬁﬁio

. THHROEML
ﬁﬁ%%@u<%6h%ﬂ%f\%$&
BHATREZR DI DWW TR S IE AR
DL DH, N T Ly b, R—Al—
UL HEFEORIT, HDWITEEER
THERELBEIMEELE, -, BEE
STHHAET D,

7. fR2EElo RE L
$%@fﬁ@£%&5ﬁm HbE T
ZHE., MZHEEERET,
8.%xﬁ%@%m

JHIE FBE DRk 4 T ER 2T 5 72912
- 725 H A O BERRRR 2 i T3 5,
9. MEXEKRZESDORMKE
BEREEZENO R DMESMNKREES 2
L, AFEREDONFRE L OWRERE DE
R EZEOLERDORE, EEERIT O
Ty NEOREEIT O,

0. JUMNKRERETS RN ZCHE & Rk i AE
ﬁmﬂﬁﬁbﬁﬁ BB LU
M2 EEmRL, HEBREOKEER
wﬂ NE, EERHERIZOWTEEM e
ATV, R RErd 5, I
m@ﬁ\ﬁﬁﬁ BEERE, HEFEH
REZIT 9., R RIIMEAFE FIE
7 EERAWT, FEHFERICHET L, RE




FALDEENZ S\ TTRET 5,

2. JMERFARNICFRAFT 5 PCB, PCQ X°
PCDF # & 7= 4 A A X VHEAZERET S
el MHRESITEZIT 5, BEDE
W MEMER M XA A% FERE
E ORIz OWTHHT, Bt 5,

3. JUNRKRZFZRFBE =P ZERE A B &
afR— b X —PNERIMRITITHRE
T S L. — et R & ERE O
PR, JEMR, M A A% SERE
HERL, XA L F UHOE RS
BAREIC T 5,

4. HE O RITTEEICEET 5
REt AT 9,

5. PCBoH A 4 F v HHOBNENEL
B SN T 5,

6. FEMERMFIE TIX, PCBROX A A%
VHEOBMEEEOBAB I OX A X
VHEOFREEENL 9 DA ORR AT
256

C. BRBIUEE

1. JMIEFHER B il

B CCHEMRRICIVBZEZ2 L
TWRWEE ORI RO 2 242
[PR= (AR E AR /== s a SR N 1)
SHRERBE ODREFEFEREAITO 1201,
2002 FRICHIEM R B FEL LA L, Mt
LTW5sh,

2. [EHROET

N7 by FOFEFER, B—L—
V. HDOWITEZERERICTHENE & &
FIEE L, S HICEE~OFREM
DI=DIT, HAERT R 2 EHRNCFAT L
77e F72. TNE TOMIENETEZ DAL
HMHLDDHZ EEERE LT,

HIE DM L IBROF5IE 1T,
http://www. kyudai-

derm. org/yusho/index. html {Z.

HIE DB & TBROF5E 1T,
http://www. kyudai-

derm. org/member/index. html (Z .

A IIEDFF| Z 1L,

R 27 AT R AR R A A B 4

http://www. kyudai-

derm. org/kanemi/index. html (T,
MAERFSE - 30 =D& - 1L,
http://www. kyudai-

derm. org/yusho_kenkyu/index. html {2
HAERTFZE 1T TR & AFFE D BRI,
http://www. kyudai-

derm. org/yusho_kenkyu/index02. html
Wz

| FBEICEMEFHRORES L LT
FAT LTS HEMF FE S 21T
http://www. kyudai-

derm. org/fukuoka_acta_medica/index. ht
ml (Z

A& T EE R R E B & K SR
[T S

http://www. kyudai-

derm. org/kakenhoukoku/index. html {Z%
nenB/BEL T D,

gl

H OEREE L FEHEEICEIT D

H w
%FHE'

FE DWAERFEEE D AR & BEFRIC
L, BR., E¥%2fFo7-, £/, B
R FRCIREE OREFEERRHEEOUE
i1 o7,

> 2

4. HIERICBUDIMFP LA AF
MBRE LERB L OER~ — 7 —I2B 3
LEFHRE

Rk 27 FERE VL, & BT ICTEE T S
it B 495 N CEBIFln 62 7%) % %15
ICHIERE A Em L, mP& A AF
FEIRFE W TE D 7= OFR ML & Do if B i 0 2
PR, ATEEIER e E OB REFREL X
OE & 72/~ — I —E & T 72, TIE
Y7V 500 ANIZxT L 495 NOFEE A
FEhi L= 2 & FFEB I ORED KB
DTN & (RIEE 1L AWLLT) o, &
BLTW-AELZ +oERTEEE X
bo Bk, M XA A X U HEHEE O
ETE TRICFEMR BT 2ED 5 TETH
Do




SRR 27 A Z A R A TR R A B 4

5. BEERERONFIZEET HHF5E
201547 A 7 b HE B & SR KF
b, RlR RIS IR O ES R T
FERERZS LN ARIC X 2 BE R BR & 5266 L
Too BRBRDETIREE ., REBCR S AL AREAT
BICEM L 7=VAS, QOL7Zp BT THEHT
L. BERIZOMKFELA F L A~—
H—DOEFHZONWTHRHRIET 2 TFETH
Do

6. HMEREHRZHE

2014 I EE ST HERRZZ2E D
fEAHIRE D= 2 E 2 INE LEFH 1T
ST, WMBZZRHEIL 703 4 T, 50 Bk
DEED 84. 8% Tdh-7-, HRIER TR D
RANDEZ ST DX 2T HEBERTT4. 1% T
Hoto, MEFTRCIX, FF- B oo —
DEFREN R b ®mI> T,

7. XEEHEREERERE L OLKICEIT 5

{HE BB O tHARBIME A 2 B 5 5 WP 4T
ERE 20 4 E i O 4 % 2 JE B E ERETH
B A MERERNCHAE L TR BA
BICHA LTBEICX 7 L, — BN & %t
GUTEN U7 o AR AR R & i L
Too TMIEFRAEFTHAERE & AR HAERIC
BITD TZNETITNo722 083
%] RESEROEERIS Z T 5
ELAIELD BBEICBWLW TR T LT
7o MIERAERHAER CHESI &N &
S>7-01%, RiFiEZ., BFELE. MOE
. EFESE,. FREOLUNETH-
T7e ZEOIERTENROND Z L1372
Mol IRIEEZOBRILE. MOE
TE7e & ORHEAIER TENH - 72,

8. HMUESEEIC Téﬁﬂ%%ﬁ

Rk 27T FERRRO—FRZIZR T 5 IR
Fazis# 245 4 (B3 201 4 - 5|€ BEE 44
) XGRS Lz, BRAER TIERE
WL ETFRDENL TN, ZDORE
BWENITLAE ThoTo, REFTR & L
TP O E B (2 W TR WA i i
5 i W IRSE R C &> 2 AR B il 5 €2 38 VL5 1

BR & I TIE 22 o 72, AR T — REE S W6
M 1 HICROTe, ETOMELERITL.
BRAMEBIZEY Loz 127 £ OFTHA
RENT LI- & 2 A, 2014 FEICERFINT
RIATALHWERBICBITILRIATA
FEERBIN 65 4 (51.2%) . KT A 7 A Feu )
234 (2.4% ToH Y, 684 (653.5%) I K7
ATABLIORZOREMENDH D Z &2 H
SnETRoT, RI7A T A 13D 2L

EZEZ LD JHIE & OBEEMEIZOWNT
L ORDETDBMETH D,

Z DR F%@#ﬁ:§@mw%%%
DFERE, ~ A A — L RRAT R L ONRIR R
MEEEMIE B OFEMMIZ OV TIEFERL 28 ﬁi 1

A 8 BHEEfTH CTH 5,

9. RIGEMEMRZIZHIT 5 OFERLEIC
RS
HUEMZICB W, OEEGROFLOH 5

BT HOWT, DK SE 2RO
R A 2 HIE LT, BIFEHXIC TE)/EE
JEOREHE &L RREH X, 21T
WC AR ﬁL}%’%%uﬁ:Zﬁ_$% _Ob\f{ﬁﬂ”ﬂ
ZITWAHT LT, $LJ:§§@HE:Z_ X 43 éé
IZH B, ElmE Iz §< PERICIT ot
Zinotc, —HRIEMEIC %LT1244W
5 30.4 & i“&o%ﬁﬁif%ﬂ B EE & M
B, i, FBEDOHE L DRI m&i&%
mﬁﬁotﬂmﬂﬁmmkﬂmﬁﬂ

ﬁbf“é%@il%%f\—ﬁéiﬁﬂ
>77,
10. WERZZZEICBITA~AR—

LHRRIE D 2 FRE DOZAL

~ A AN — LR RE R IXRE IS R R 7
JRHETH D, ~ A R — LPRKIE DR A
fbZFHE L, ~ A A — L JRKIE OEITH
EP%wF%ﬁ’%%éﬂéﬁﬁ%Lk%
BOBERZZZEIZEB VT PeCDF 2
EiX~A R —LRKEO 2 FEOEIC
BEE L 7o 7o,

11. MEREFIZBTS ﬁ%ﬁf‘@ﬁﬂﬁ
2010 £ EREME—FRZDOZ2EIC




WCBEEZHEL, ¥4 4Fv B
JE L ORI OV THRET L=, RAgim 4
ATXVHERBELEEELOBEY S
ZHNCRENTT 5 & B {EHIE O body

mass index CIHEE L7-%5H Mz B
T1,2,3,4,6,7 8-HpCDD & BHE (Z A=
7)) EDMIZADEEEZRD -, BHICE
WTIR, XA A% ‘/‘/ HEELEBEEED
IR & 22 BRI IER D 7205 T2,

1 2. WIS
WE5E
2015 FEEE M BWE —F Rz ez L
239 BN DU\ TR RS BERR E 21T\,
A PCB IR E & OBIEIZ OV THRFT L
7o FEFEZESOHERE BV TE
BERFICHRN) I - R Afa=0
BEOKRTZ3BD -, MfMLH PCBEE L
Va— R AMe=oMIcAEREDADHE
Bg%mu&) J:mqj PCB I_J/Er—ﬁi iﬁ/\f{&
BERIZEXN) I - R/ o=0F
BEOIKTZ#RDT-, PCBO MY I — K
A B =Nk D BRI AN R I
720

B % FARBAEEEICBE 95

1 3. JEARE MR+ @ PCDF FAEREFH A&
HIERZ E B L ONEIE O K& RHER O 72
O HIE—FMRPZ2E2EOR TR & A
ﬁ%yyﬁﬁﬁﬁ FEOMPEF XA A%
URRRE A IE LTz, Ak 26 AT (2014
) DMK T Z A 4% > 51 E R E x5
1%, ﬂ%nmm%‘ 155 Zl L /Hﬂﬁntuili%%@ ) 15
AE K O 3 FE LI @mﬁ@ﬁwm
EBRE 249 4 Th-o7-, FRk 26 FLEEIC
ﬁ$ﬁ4ﬁ#vyﬁﬁﬁ%wﬁbkﬁﬁ
FEBE OYHH TEQ (WHO2005) 1% 61 pg
TEQ/g lipid. 2,3, 4,7, 8PeCDF J&JE D
$J1% 99 pg/g lipid Tho7-, Fak 13 4E
N5 26 O 14 FREICIIEF & A %
VIR & B L7 RIERREBE O EK
I3 907 & TR L B2 L., JH
TEFRERTE 2,277 4 Rk 27 5 2 A BITE)
DY 39.8% DI &7 A A% v HERE
ZHIE Uiz, WIRIZBME 422 4, Mk 485

R 27 AT R AR R A A B 4

&, EYAERNT 65. 6 5% Mk T 2, 3,4, 7, 8-
PeCDF J& £ D)3 120 pg/g lipid Th
S, MZZT2ZREREFZOMKEF
2,3,4,7,8PeCDF & FE D /3 AA 1L 2.7~
1,792 pg/g lipid LIR&EFHATH 50, K
57%DHEFEIL 50 pg/g lipid Kiii TH -
726 IE‘Z 13, 14 H1Z HE‘%%WLE% 75%
DRz xie Licn, REFEERES O
W& 2,3, 4,7, 8-PeCDF B OEHME I 29
pg/g lipid TREBEEEDOFEEMEL Y
K< R ANITEVETH - 72,

14. WERAZEOMKEFARVIEET =
= VEEICRIFTI VAT I ROFE
(B3 25
ALV AFI RIZEDHAFFT HHONR
VL E 7 = =— )L ORISR E DS,
EEANCTRO LN, ZOoWEEE
/Hﬂr}%'\%fﬁuuxnitsﬁﬁ)??bﬂflo ZD
?ﬁ%ﬁﬁii}ﬁﬂ L7-HIEEE MR F % A 4
XUUSEEERY 2 L AF I N ERTE
B CHB L7/ R, 2,3,4,7, 8-
pentachlorodibenzo—furan (pentaCDF) X
MEFFRICHEBICHEAD LI2h, £DKRT
RIZ1DEETH-oT=, 4F. KUk
BT = == VO BRMEESHT 24TV, 3
AF I FOFBELRE LTICER, X144
FUUVEDOREREFRIZALVAF I RIZ
X 2Bk B ITRER S e o T2,

15. IXIWMERBEDOLXA ATV HH
AME T OREOZE CEEH) 0%
{EIZ B4 2 BFgE

AE, XA T FHORMERT & D
FEOZbHE (R OB EiHRT 5
ZEERERE LT, BEOZELFE (5
) OELIT, BE OO Ry &
LCEHMlic& 5, & o & & HEfliZ M
%%ﬁ#é:ﬁﬁ@ﬁmﬁwa\:%

W OB E T LTz, & DOFESR,

123678fmmD TEMASITAT
Hol-, ZDOZ LI, /)E}_._ X EFH B
DI LTS, FREINE L 7o
TWABZ L aRET 5,
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1 6. FEIfEHEREBREIZBIT 5 KM
Y 7 ERG E DG
FEFRHERZZ2E GRERSE
(N=53), RBELE (N=14)) IZBIT 5
U U ERkY 7 v b OEIG OB & T
L7z, A, HEREREIIRBERE
X0, CD3, 4, 8HMEMAE, Treg ffad
FAXTEIS (%) NMEL . —JF NK fif 4R
*EIE (%) PDEETHDLZ LE2HDT
BONI L, 209 bLkEF EEER
D%, CD3, 8 EMAiE DAL T, NKMEfaD
LR THoTZ, T, P XA AT
& Treg [HEOBEIZOWTRET (T2 &
Z A, PCQIE L Treg MMIEIZ A E 72 FHES
NRONT, ZA T v iNBE s
BENEELZRITLTND I ENREIN
77,

1 7. HEREREFIZEIT S soluble
CD27 Dt
DLETORFHZ T, Sl T ik (Treg A
fa) X0 E N5 ImiE IL-10 [EA
ANEHEVERIZH Y . I7E IL-35 fH
NMEMICERECTHD Z L 2R L, 2
NHDWA N HA T Treg A Z V5 M
b, HDWVTHERFT AU A N A Th
V. IERERFE TIL Treg fIE N EMAL
LCWAHREEMEDRH D, A El. Treg #lifd
THEEL L TWAIME CD27 12D\ T, EH
NE DU EITo T2, EORESR, MIEH
CD27 fEIXHJE LT T 120231154
pg/ml, f&% AT 160205066 pg/ml TH
D, 2HEICERREIT RN T,

18. AXIMEREIIKIT LEEERT/

AR REREE L AP BE AT & 2L D BEE
(ZB3 DT
LEHRFFERER) MRT BRf8 & | HEERORE A 2=
B IR IMEBRFICE L EE
R A A U 2 RIMEETR B OBERE £ 4 fa
HCE 2 HFENRHESL ST,

19. HMEREIC L Dkt IR EIC

B89~ % A9t

v MBIREICBIT DX A 4 O
FERERAT & HEHIC BT 2 St 21T o 7=,
EEEREZ S E LT, ik & R
9 ODOREIEBRIL, XA AT 8
BEZHELE, TORE, ¥A44%
VDI AT D IR~ DOBAT DR
[ 31 A e SV =V Ji- g e S N1}
BEDK 40% CThHDH Z &, TEFEREW
AMERITRBEICBIT LS9 00y, Il
~DFATIX TEF & & 1 ZBI% 72 < PCDDs 3
PCDFs <° Co-PCBs & VW H 1T L9\ 2
EDRgnoTo, i, BIBIZB TS X
A FF TV CHEOPEMRRR E LTI, M

fE. BBME. FKh~DOHEHNERD ST
2. FBEEICIERbESREDOX A X
HEREENDZERHALNE 5T,

2 0. MUERIEWE L PCB/ XA A XL

BT 2 ERERU RS

1) AEEWNES FARIA IV —= 7 O
L

b M F ARG, HaCaT R4 VT, aryl
hydrocarbon receptor (AhR)JEMHEALDIE
FEThHR Y E L (BaP) 3755 M CYP1AL
BT T AEE OB LG LR,
FERZ . M O 2 & T o807 7 AN 58 Yy AhR
FEEMAN S -7,

2) FAFAXRL LD~ U AMMEE
\Z81F 5 surfactant protein OFEIRIZEY
ERAY ]

A F X VHEIZ L o THiifEE N = &
ZEND A B =R LDOMERE B, B
MEBRET VOEMREBFEL TS, &
A FF VP~ U RTRRERNCR S
T 5 L REFIWWEINZFRD HE T /LM
TEOOH Y, £ DNk T
surfactant protein OFIHITTEZ R D T
W5,

3) Helicobactoer pylori [RE14 DB
FAITKET A activation—induced
cytidine deaminase B XX A A F T




DE§5-

B ORAMF B W ORI FiRERSE
FEO—D2>TdH 5 activation—induced
cytidinedeaminase (AID) N5 5
ZEBRINTNVWD, BEBEEDOETER
SRR & U ClX Helicobacter pylori(H.
pylori) ZET LA, BAEED B
EIZBEET5 Z L ITEFRAEICK VR
INTEBY, XAFHT 7 EORER
IWECOBEE L RBEIND, Frx ORGET
TIX. A pylori BRER b BRI ED L
FTLLETFT LAz &b, BbA
R L RIZ K % DNA 4B 15 & DRSE A RIR X
% AID DFEH 2 NBRERFRIC L 0TIk
L 7= B OUIERM R 2 AV TR 2 B 4G
L7z, BUfE, 101JR"ZE (A pylori BHtES
& 84 YR . H pylori (RE%BE 17 R
7)) O AID S iAo 2 32k L
T2 B, JEBIZ X HIEMLT- ET,
AID FEH & AR RO A L & DREEIC S
THRF LTV FETH D,

4) 2,3,3,4,4 ,5-AEFRI 7=
(PCB156) DENMAF I 7 0 /' — L2 L D in
vitrof Nt

PCB156 |%. PCB153. PCB180 35 J T} PCB138
EEBICEEBEETHY ., Ko, WERSE
DI TIE, EFHH O 3.9 [FEORERE TF

T 5 ERHE SN TV D, RIFFETIL,

PCB156 23R SN D EMNITHOWNT, T
vy hBIXOELEY NFI 72— A
Ms) Z W TRz, £ ORER, mEim o
HRALEE Ms, PB RIALEE Ms 36 L OV MC RijLEE
Ms DWW 34T, 37°C, 60 min DA 5
2 _— g T BT E AR S
7o lz, ZORERIL, PCB156 2k Ml
BHICBWTEERETRHEEINS E W)
HELEZLLSEZFELTW,

5) 2,3,7, 8-tetrachlorodibenzo—p—

dioxin (TCDD) {2 X 2 RE VM F HiAH /L E

R 27 AT R AR R A A B 4

INETIZ RS v h~DX A FFT
BEICL DM RRAFEOHARBFREE
D—mH ., FRIEK T EMA D luteinizing
hormone (LH) 4 X % growth hormone
(GH) OB BUR TICER T2 Z & #H 5
IZLTW5, KEEDHFFETIL, ¥ A 4%
VOEMERBICEETHD AR OB
FRIET v bEHAWT, LD RN T 5
KENLELVDIERTEZNICHETIHRE
EEICxTT 5 AR OEF G2 RHE L IR D
L TR OWE )N BT LT, ~7 v K48
BIDIIE T ~ M2 TCDD 2L L, [FIfEIC
RIET D ELDELRTROBRZNLEN
(22T TCDD DFEZ i L7, & Db
OB AERIBEIRIC IV TIE TCDD 1T X Y AN
THEIE IH BELOX GH L-ULZET L
25, RIEANR IR CIXEEITRO oo
770 51T, BBIREEOMERLE SR
B R EOFRBUTTT D TCDD D2
H AhR KRIBIZ X > THEE L, ZH D
eI ~DREL G L T, lEZOER
DRZRBATEN B KOOI O > Y gl
PEIX TCDD BRFEEREIA L 0 A L 7= B AR
DIRITBWTREE X722, AR RIBIET
X TCDD (2 K BEEITZRD b 2o T,
I Iz, IREECEAEES ARR RIBICE
S>TIHKR LT, FWT, BR[O AhR O
FE AT 2720, BAERDH 5 WIIKIE
FURHAIZ TCDD % 4LER LS4 bl L7,
T DRER, BAERIRR~D TCDD BRFEIC X
S>TH L BHERIED GH mRNA B L, K
TR BER ~ O R ALER C I3 TE NI 1k F
S7=, UL EDOFERS 1) TCDD 1XARIE B
B @ AhR %4 L THRIE LH/GH &Rk zi%
TEH, RERICHERKRAZEDEBRE
FEETHE, RHWNC 2) HERBIED GH
FEMMENIIRAED AR bEFETSHZ L
M BT~ T2,

6 ) 2,3,7 8Tetrachlorodibenzo—p-
dioxin I XD MERMAIIK T2 U AREE L

VN DEB LT KM . aryl

FT L ORHIHR L 2 O

hydrocarbon receptor K7 v FZHW

T rRES

Fex X EET >~ b~ TCDD BEE I L 1 |
e RO ERFER A LVEY (LH)
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KTZEAETHRERDOERKANE
Eﬁ“‘é ZEERFHALMIILTVNS, B

TCDD (3R IRAAR TEIZ VT, TCA B[
@Z/E*ﬁﬁ%?ffibé o~lipoic acid (LA)
AT ATP ZJED &H, TCDD MREFERHA
~O LA OHBIZE > TEFROKRIE LH
KTFNREETAZ LR L TWD, Kif
T, TR —FEAERLE LHIETIZ
XD LA DFESEELVHECT LD
ftio> TCA [FIFEHHEESE CoH D thiamine D
REN R A MIET 5 Lz, LA ORFEC
WD ORERE 2 fifhr U=, = D55, TCDD B
FERE~D thiamine fHFHIZ L > TH, IBIR
D ATP BEI O LH IZEEIZEIE L7723,
%@%ﬁiLAi@%%#oko?@b
B, TCDD T X AR =R/ X —EAREE
&Uim% X, LA [ K FOEFEENRKE N
TR TE ], SHIZ,ATP KT EA
FH LT, TCDD |IE= R/ —IRAECTIEM:
fbsind AP EH LT T A %) —F
(AMPK) DiEMALZTTHE L, BE~D LA
eI N EZEICIHE L-, S 52, LH
ABO EALHIBEIR T ChDH IS R
VHCHRVE Y (GnRH) DS AR DI
KT LA iRl L - CTkE L7z, AMPK
I FRISICE TS LH ArLEIHIT 5
Z e, TCDD T F—Ed &@mL
7= AMPK JEMAKIZHESUWTC GnRH Z&E
OWTIEL LH AacZ RTS8, LA 12
IZHEIT 2 AR B 2 BTz, LA B
DOHERERENT O T | FRIRBR TEIC BT 5

LAA&A%$@%ﬁﬁ%%mﬁth%\

WTALD mRNA BB EIZHEITEE S
Nngnoi=, - 7T, TCDD 1L LA DARL
(ZBAo D EESR DR BEEB LI OEH % 8
LTLA%M¢§€‘%@W AT D
AIRETEDN RIZ X T,

7) KR EEE T AL
/@E/&EB

RV BV ORBERAERICRT 5
TER Zetd 5728 BB E MR 5
AN FLER ATV BAREZANKIZ L - T
PRI N IRENEN 2 FBIEIC L TE MR

PRHEDIRBIRE AT, £ ORER APt
Me DR B DB IRAICERIE ST W
LHEERNWE L, CORRIIA A AF
YOER ERIRTH -T2,

2 1. HEXMKREE=OBE
BEREENO R DMEMNKEBES %M
e L, BFIER I D AT I L OWREE D FEEE
HEZEDOWERDBEF 1T o7, MA T,
EREE T O/ 7 Ly N EHIERRE
B4 CRE LIER LT,

ot
&H%&mmmﬁﬁﬁéﬂﬁﬁa%ﬁ%
WA A Em L, A A
FEVE ) TE D 72 6D OFRIML & U I B R S0
MR, EEEERL EORRERED
KO & i~ — I —REZIT - 72,
B R & B R BE 52 4 2t R IR
EROEERRABR 2 FEhi Uiz, Rk 20 45
St oD Y E AR SERE R A 2 Y S A AT HY
AEREE RAEBEARICK L, —/&REA
e RPN LA R L i LTz &
ZAH, INFETIZh o2 Enb HE
BCIEIR DB IEE S ITRTE L bIEEIC
BWTET LW, MERER HAER
THESAENEm»>T-EHBED S L, RIE
WELEFRNE, INOER R E ORFRE
RIERTENH - T,

HIEMES Tl iﬂk%*%@mﬁm
IRV, THERA OERICIIEIC X 5 &
m##ofwtokﬂ%ﬁrfﬁwwﬂ
R CIIRE RIRIEm 2 D EEFE 1L <,
PR EIZ R4 T A B L OREDOREEME
N olz, RFRMEMRZ OIRFHRZ T
I%if.# PeCDF JE 13~ A R — LRI D
2EMOEAIZITEE S LT o Tz,

RIF R RIEMR 2 IS\ C A ERLR O 2
D % BEEIZHOWT, AEKSEE H

T H R R TS %@mbtk A, HE
B &R, Flin, FREDOFE L ORIZHH
B <, Dﬂﬁbmkﬂmﬁ@ R
HIE o 77, JEFE#IE L O body mass
index T L7556 PR IZB W



T1,2,3,4,6,7 8HpCDD & B (2 A =
7) EDOMICADREEZFED =, 1 PCB
EEE L ERER LR . R I — FYA
H=rORICHEEOAOHEZFRS, I
1 PCB iR EREIC B W CIRBEREIC A
M) — R A e=DFEORTZR
Dz, AL 26 FEFEICMEF XA A X v
RV 2 IE L- B E O TEQ
(WHO2005) 1% 61 pg TEQ/g lipid.
2,3,4,7,8PeCDF J2E D1 99 pg/g
lipid Th o7z, URHTo7Z 2 L AF I
R OEERRBRETZICI T 5 MK FRY E
{bE 7 = =— VDO BRMEERSTEITo T2 &
A, T LAF I NIC K DHAMERA R
ITHER SN o Te, XA FTFV D
BMR T L OBEEOEER CEEE) o
T % e b B MO 2 BT 5 2Kk
FERITEL LT, ZEMS DR
L7 fE5E. 1,2,3,6,7, 8HxCDD 0 [
WHTATHY | BREZ LEANOHEADIC
AL TWAD 0, FERIINELS 2o T
B EDIRBE NI, RIGRBERD %
%2 LT HBE, RIBEREICRBIT 5 KM
U > REkY 7k > s OFEIG DR % fiF
Hrilzé 2 A, HEREIIRBERSE X
D CD3, 4. 8 FEMEMAE, Treg AL DFHYS
ENAITIE L . NK MR O EI AT E S
o7, F7-. MR PCQIEE & Treg AlifE
BUICHEERMEEN RNz, L,
Treg FIA CEEL L TV 5 MiE CD27 117
JEARE LEE AN E OB CHEZRZEIT )
STy BATHR U UHEHOREEN LR
IREBATIC O W CIER IR % 5H S MR
L7 R, BRI & A 4 VB E T
FHAR MR EE DR 40% T, TEF fE2S &V 2
PEARIZIEAR I CRBAT LoV As, SR If~
DIATIL TEF fE & 1ZE8F% 72 < PCDDs 23
PCDFs <° Co-PCBs L 0 H, BT LT W\ 2
EWR ot EhiC, BIRICBIT X
A F X CHEHOPRREE & L CIE, JRAE
R bEIBEOX A XV VENEEN
T,

R R TIE, b MREMIEEHWV T,
ARRVEMALDFRIECTH 5V B L > (BaP)
HE M CYPIAL FHELIC RITTAEK OB E L

R 27 AT R AR R A A B 4

AT LA, R, AR EE0RES
FHENTFR AR BHEERN H o T, XA A
XYY U RACR[ENICREG LT
g £ 7 L O i #H#k TlX surfactant
protein OFINATLE L TV -, FHEOFR
ARFICEEE L, BB A R L X2 X 5 DNA
1 L ORE R I TV D BE TR
HE£EEFERE DO — D, activation—induced
cytidinedeaminase (AID) ¥ %A NREEIE
I X0 EIER L7 B O UIBRM B2 v
THRAEZ BAtA U 7=, JMIEEE O H Cldfd
WED 3.9 (FDOERE CHFET D PCB156
ODR#ZT7 v FhBLOYELE Y MIFI 2
7Y — L& AWTHRA SR, REmITe
SHERREINhoT=, AR ELRTRET v
NERWT RS v hOX A A FT 48
FBICLHOBEMTEARLE L OEKT
EENITHET 2R EBEREEICHT 5 AR
DEF G % BAK &R IR OB O M H»
HRRET LSRR, 1) TCDD [ IRRIEBE & D
AhR Z/r L THEIR LH/GH &RiA 1R T S+,
MEZICHERRAZEOREFREEL2EL T
HZL, RBONT 2) HERRIED GH IR
WMENITEHED AR b EF54 25 Z &2V
STz, ZALETIZ, TCDD (ZAR IR
R FHEIZ BT, TCA B O WA=
THD oa-lipoic acid (LA) & 3Lz ATP
b S, TCDD BREERHAIC LA Zifs
THERE H ETHREETLIZELA
HLTWDHA, S4EIX, TCDD 1T LA @
BRI HBER DR BEE LA OIEH
ZELT LA 2D &, RoEELEL
THRIBEMENREI N, XY E L &
OG- L7 v b CIIERERE O AP
FRAE DR B FE DRI ICBERIL SN T
Y

ZDOEDIT, MEEFAYICHE B OEEIR
JER IR LA A A%V VHHBE - O
AN - FEm L, EEAERIFZE X A A
XU UMMERICRITTRE - (EREF %
ML TS, RIS, 47 BRIAT
HAEH, b L IXEYMA A AT
BN EMRIZE 2 22 EBOMER, HrLwv
BREIEOFRR - BEBIZORT 20,
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E. fRFEMERIE#R
72 L,
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SR SRR

WERRD T — & & AV T A RERAT 58

roeyfE & A R RMERENERT TR
WoehE B A 2 GERBABREMZET SEEHEER HE
o B# Z EHARGREIRENT CEFEHREER EMUEE
R 7 EEBREIRENER SEEFREHER LA
e RO B @NRABRENET RERFHE
MAEEE 2014 FE | 2Ef SN2 IERDZSZE OBERERE OO, &
PELINE LEHEZIT o2, M2Z2FIL 7034 T, 50l EnNaEo
84.8% T o7z, BRIER TR OLFANDEN S T-DIXEHERR T 74. 1% T
bHotz, MEAR T, F-H-Boa—0FRARN R LE N> T,
A. BFREEW TELEWREIROH N EET, UE, &

HBEIZFAEND 40 FELL BB LTV
N, BEOREEHESWEDTD, £72,
FE~DEELZALNCT S0, BETH
Mk L CREZAERI N TWVWD, DM
DIERINE R NMEBLZITV, BRZ2ZBZED
Bz oM T I ExHE LT,

B. HREFE

2F 11 EBEfREDE (BRI, TR,
BRI R, BARER, IRER. IA R,
AR R, RIRR, BIEER) kW
T, 2EME—FRZ CLT., WEMRZ) 2
T T b, -, TUNKFRFRPE, FIRK
TR, RlEEILESFIIEFLO 3 fEak (2
JEAN SRR E S v, FERFRZ M T T
5, 2014 X, T A 1 AoMica
[ & K ONHE S S CTRRE2 23 36 0E S Av7=,

HIEMZ TIE, 1985 FEITERR S - —
DRZEE AT Y AR NEER K8
B OIRE FREOBEZENHDH, 2 DM

7 —xfb L., HBEINZER LT,
(PR~ DR FE)

AHFFEIL 1@ ) R OR AR ER L ST % A0
RMHEEELZESTM ICEOx, FE%
ZTEBEINTZHOTH D (ZEFE 27
12 BYR 27T 4210 A 1 B&ER),

C. MERRERVOELE
ZREDONRER LITRT, 2013 FEE X,
1034052 L (HEA R TOZZEITE £
72N BREZ 1L 552 4 (78.5%) . KRIBRESH
X151 4 (21.5%) Todh o1, ZON, B
L3304 (46.9%) TH YV, REHEIT 264 4
GREZEDONRAT.8%) ThoT-, —FH. &
ML 3734 (53.1%) ThV ., REHEIL 288
% GREHEDWNR 52.2%) THoiz,
FERPERR B TlL. 60~69 kN —&E%< .
WUNT, 70~T79 5. 50~59 BDIETH Y |
50 mk LA BT 2R 84. 8% % 56O TV /-,
K2 RO BITNERTZ DEEFHRER AT,
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BREERIZOWTIEL, +. ++E2FTRA. fil
THTR T, B, M (E) ., — LS &
REELEL, 2RICEDIFTRAEOEIEEH
FrREE UCTEHLE, BRIERIT. 28
ek (74.1%) . BAEMRE (69.2%) . L UL
(66.3%) T.7TELE OZBZENFZ T,
R AT R Gl BT fE- = =2 — (65. 8%) .
OB (36. 3%) . HER LR (27. 3%) A3 @i hr o
776

F 4\ ERRTZ LR R T, K
JERAT AL, FRZEBICBWY QL. B%. it
TETRICEBNTIE, +, ++. ++H+HE2FTA
BE L, BEmE, JERKREZ., Rl &
FILEDOERIZOWTIX, WTFNDOEAL
WZFTAMAERD bUE, FTR A & L CES
Z1T-o7z, MRZHEE Tk, » O ToOIEEE
513 45. 8% FR X THR Y . IRWVVT, DT
DEFILEN 28.4%THV, ZD 2 HHD
TN L - 72, R RIE. BE
mEBOARE N R bm < (12.6%), D
fhOIEEH OFFT ARIL 1R CThH - 7=,
# 5 IZIRBmZ OB R ETRT, +.
++. +++EFRAELTLHE, FHTH
%R % DR 2 13 16. 8% T MEFT R
THROLAFREROE, BRI
3.4%, TOMODOERIL LA T THY ., JE
WaERTANOBEET DD o7,

# 6 ([T FHREZ DEEHER 27, k.
ORERT RLIE, A%, AaRER I, +. +
+, +++EZFARAEL L L, BRLENL
%, BRI, TR A N, AR & A
KRR ARG, B DR L T O A
HERERE & U CEER Lz, EFFIT 25, 7% T,
MR X, B Ed R 2 (39. 0%) . o A %%
(22.5%) |, ENHLAOER X, 1 E
K CTholz, BRILEOFITREIZL, &

RO FEILE (22. 1%) 258 < . ZHLIAMNZ.
LEIRWECTH-oT-,

E. &

2014 FEOMIEMZZZE 1L 703 4 T,
50 3 LA ER KD 84. 8% T~ 7-, HREIE
RTELFANEL D> - DXL T B ERK
(74.1%) Toh o7, MEFT L TIX, IF- 8-
e o — DFFT R (65.8%) Nk b @
72

F. BFERE
1. FmCHEFR

G. MEIMPEERE D HEE - BRERI
L
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# 1 2014 EERDZDENG
REARARY it Bt ik
i
% n % n %

L% 703 100.0 330  100.0 373 100.0
0-9 & 0 0.0 0 0.0 0 0.0
10 - 19 &% 9 1.3 6 1.8 3 0.8
20 - 29 =% 8 1.1 4 1.2 4 1.1
30 - 39 m 17 2.4 6 1.8 11 2.9
40 - 49 % 13 10. 4 39 11.8 34 9.1
50 - 59 = 142 20.2 61 18.5 81 21.17
60 - 69 = 188 26. 7 88 26.7 100 26.8
70 - 79 =% 169 24.0 15 22.1 94 25.2
80 - 89 = 89 12.7 44 13.3 45 12. 1
90 mLLL 8 1.1 1 2.1 1 0.3

RE 552 100.0 264  100.0 288  100.0
0-9 m 0 0.0 0 0.0 0 0.0
10 - 19 & 0 0.0 0 0.0 0 0.0
20 - 29 m% 0 0.0 0 0.0 0 0.0
30 - 39 = 1 0.2 1 0.4 0 0.0
40 - 49 X 50 9.1 217 10.2 23 8.0
50 - 59 &% 126 22.8 56 21.2 10 24.3
60 - 69 =% 154 27.9 12 27.3 82 28.5
70 - 79 =% 135 24.5 62 23.5 13 25.3
80 - 89 = 19 14.3 40 15.2 39 13.5
90 mUE 1 1.3 6 2.3 1 0.3

REBE 151 100.0 66  100.0 85 100.0
0-9 & 0 0.0 0 0.0 0 0.0
10 - 19 &% 9 6.0 6 9.1 3 3.5
20 - 29 =% 8 5.3 4 6.1 4 4.7
30 - 39 =% 16 10.6 5 1.6 11 12.9
40 - 49 X 23 15.2 12 18.2 11 12.9
50 - 59 = 16 10.6 5 1.6 11 12.9
60 - 69 = 34 22.5 16 24.2 18 21.2
70 - 79 =% 34 22.5 13 19.7 21 24.17
80 - 89 = 10 6.6 4 6.1 6 1.1
90 mLLL 1 0.7 1 1.5 0 0.0
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2014 FEEANFHRZ O B RIEREFHER

AT i
BRER Bit Rt it Bt Rt it Bt Rt
n n nooh nooh n noo% nooh n nooh
2588 692 100.0 326 366 100.0 544 100.0 261 283 100.0 148 100.0 5 83 100.0
G 179 103 76 2.8 136 25.0 80 5 198 43 201 0 20 2.1
513 203 200 79.2 408 75.0 18 21 80.2 105 70.9 & 63 75.9
BE- 690 326 364 100.0 542 100.0 261 281 100.0 148 100.0 65 83 100.0
R 278 172 106 20.1 216 39.9 134 82 292 62 4.9 38 24 289
412 154 258 70,9 326 60.1 127 199 70.8 86 581 27 5 711
B 690 326 364 100.0 542 100.0 261 281 100.0 148 100.0 65 83 100.0
349 164 185 50.8 280 51.7 135 145 516 69 46.6 29 40 48.2
34 162 179 49.2 262 48.3 126 136 48.4 79 534 36 43 51.8
BR 688 325 363 100.0 541 100.0 261 280 100.0 147 100.0 64 83 100.0
385 172 23 587 308 56.0 139 164 5.6 82 55.8 33 49 59.0
303 153 150 413 238 440 122 116 4.4 65 442 3 3 4.0
B 688 326 362 100.0 540 100.0 261 219 100.0 148 100.0 65 83 100.0
438 219 219 60.5 341 63.1 168 173 62.0 97 655 O 46 55.4
250 107 143 395 199 369 9 06 380 51 35 14 31 446
TH 689 326 363 100.0 541 100.0 261 280 100.0 148 100.0 5 83 100.0
412 178 234 645 319 59.0 133 186 66.4 93 628 45 48 57.8
20 148 129 3.5 222 4.0 128 94 36 5 312 3 4.2
R 689 326 363 100.0 542 100.0 261 281 100.0 147 100.0 65 82 100.0
31 194 183 50.4 293 541 154 139 495 84 571 40 4537
312 132 180 49.6 249 459 107 142 505 63 429 25 38 46.3
LUh e 691 326 365 100.0 543 100.0 261 282 100.0 148 100.0 5 83 100.0
233 11 122334 177 326 88 89 3.6 5 3.8 23 33 39.8
458 215 243 66.6 366 67.4 173 193 68.4 92 622 4 50 60.2
B 686 324 362 100.0 539 100.0 260 219 100.0 147 100.0 64 83 100.0
21 114 97 26.8 158 20.3 87 non4 5 %1 2 26 31.3
475 210 265 732 31 707 113 208 746 94 639 3 51 68.7
RRER 128 - 128 100.0 8 100.0 - 88 100.0 40 100.0 - 40 100.0
% - % 766 73 80 - Bo80 % 65 - 25 62.5
30 - 0 8B4 5110 - 5 170 15 35 - 15 315
0t 18 56 62 100.0 89 100.0 39 5 100.0 29 100.0 17 12100.0
671 31 30 484 52 584 25 5.0 15 517 10 5 4T
51 19 3 5.6 3 M6 12 % 5.0 14 483 7 42 7 583
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#£ 3 2014 FENERZ OMTET RAEFHER

“H iy RRET
R R it Bt 4 it Bt it it Bt 4
n h nooh nooh noooh noooh nooh nooh % n h
*& 5682 100.0 323 100.0 359 100.0 535 100.0 258 100.0 277 100.0 147 100.0 65 100.0 82 100.0
# 556 815 268 83.0 288 80.2 440 82.2 214 82.9 226 81.6 116 78.9 54 831 62 75.6
£ 126 185 55 17.0 T 19.8 95 17.8 44 1.1 51 184 31 2.1 1169 20 2.4
OE 5683 100.0 321 100.0 362 100.0 536 100.0 257 100.0 279 100.0 147 100.0 64 100.0 83 100.0
# 657 96.2 311 96.9 346 95.6 514 95.9 248 96.5 266 95.3 143 97.3 63 98.4 80 96.4
£F 26 38 10 3.1 16 44 22 41 9 35 13 47 4 21 1 1.6 3 3.6
MIRE i 685 100.0 323 100.0 362 100.0 537 100.0 258 100.0 279 100.0 148 100.0 65 100.0 83 100.0
# 613 982 316 97.8 357 98.6 526 98.0 252 9.7 2714 98.2 147 99.3 64 98.5 83 100.0
F 12 1.8 7 22 5 14 120 6 2.3 b 1.8 107 1 15 - -
friE 5 678 100.0 321 100.0 357 100.0 531 100.0 257 100.0 274 100.0 147 100.0 64 100.0 83 100.0
# 673 99.3 316 98.4 357 100.0 526 99.1 252 98.1 274 100.0 147 100.0 64 100.0 83 100.0
E 5 07 b 1.6 - 5 0.9 5 1.9 - - - - -
BE 5675 100.0 321 100.0 354 100.0 529 100.0 257 100.0 272 100.0 146 100.0 64 100.0 82 100.0
# 675 100.0 321 100.0 354 100.0 529 100.0 257 100.0 272 100.0 146 100.0 64 100.0 82 100.0
ﬁ - - - - - - - - - - -
7E 5681 100.0 321 100.0 360 100.0 533 100.0 256 100.0 277 100.0 148 100.0 65 100.0 83 100.0
£ 643 944 311 96.9 332 922 507 95.1 250 97.7 257 92.8 136 91.9 61 938 75 90.4
£ 3% 56 10 31 28 18 26 49 6 23 20 1.2 12 81 4 6.2 8 9.6
UNE B 678 100.0 318 100.0 360 100.0 532 100.0 255 100.0 277 100.0 146 100.0 63 100.0 83 100.0
EX # 677 99.9 318 100.0 359 99.7 531 99.8 255 100.0 276 99.6 146 100.0 63 100.0 83 100.0
F 1 01 - 103 1 0.2 - 1 04 - - - -
WEEMFA E 679 100.0 320 100.0 359 100.0 532 100.0 256 100.0 276 100.0 147 100.0 64 100.0 83 100.0
Rt # 549 80.9 253 79.1 296 825 429 80.6 201 785 228 82.6 120 8.6 52 81.3 68 81.9
£ 130 191 67 29 63 1.5 103 19.4 b5 205 48 17.4 27 184 12 188 15 181
BEEE 672 100.0 316 100.0 356 100.0 526 100.0 252 100.0 274 100.0 146 100.0 64 100.0 82 100.0
# 065 841 267 845 298 837 437 831 21 8.7 226 825 128 81.7 56 815 72 818
£ 107 159 49 155 58 163 89 16.9 41 16.3 48 1.5 18 123 8 125 10 12.2
WEL&K E 656 100.0 312 100.0 344 100.0 523 100.0 253 100.0 270 100.0 133 100.0 59 100.0 74 100.0
g 477 727 232 744 245 T2 316 719 185 731 191 70.7 101 75.9 47 79.7 b4 73.0
F 1719 213 80 256 99 28.8 147 281 68 269 79 20.3 32 21 12203 20 21.0
DE® B 662 100.0 312 100.0 350 100.0 525 100.0 253 100.0 272 100.0 137 100.0 59 100.0 78 100.0
# 422 637 172 551 250 7.4 332 63.2 136 53.8 196 721 90 657 36 61.0 54 69.2
£ 240 36.3 140 449 100 28.6 193 36.8 117 46.2 76 27.9 47 343 23 39.0 24 308
Fr-BB- 3 260 100.0 117 100.0 143 100.0 196 100.0 86 100.0 110 100.0 64 100.0 31 100.0 33 100.0
BI3— @ 9 342 36 308 5 31 65 332 23 67 4 382 2w 35 13 49 11 383
£ 171 65.8 81 69.2 90 629 131 66.8 63 73.3 68 61.8 40 625 18 581 22 66.7
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F* 4 2014 FERERRPZEFRR

B i XAT
MERUHERR it Bt Tt i Bt 4 it Bt Tt
noo% nooh nooh noo% no% on 4 nooh ooono
5E
FEOEE 5 685 100.0 325 100.0 360 100.0 536 100.0 259 100.0 277 100.0 ~ 149 100.0 66 100.0 83 100.0
fEH £ 500 847 260 80.0 320 88.9 453 845 206 79.5 247 89.2 127 85.2 B4 §1.8 73 88.0
o105 153 65 20 4o 111 83 155 53 25 30 108 22 148 12 182 10 120
0K H# 686 100.0 3251000 361 100.0 537 100.0 259 100.0 278 100.0 149 100.0 66 100.0 83 100.0
UE””ﬁ% & 567 8.7 1 712 36 815 442 823 200 7.2 242 871 125 839 BOT7L3 74 89.2
i F o9 1.3 4 28 o125 9% 117 59 2.8 3% 129 24 161 15 227 9 10.8
DOTOE & 686 100.0 325 100.0 361 100.0 537 100.0 259 100.0 278 100.0 149 100.0 66 100.0 83 100.0
BRE  ® 91 540 160 492 20 587 206 504 125 483 151 543 96 644 3 50 61 T35
O34 45,8 165 50.8 149 413 261 48.6 134 517 127 457 53 3.6 3 41.0 22 26.5
MOTOE & 684 100.0 325 100.0 359 100.0 537 100.0 259 100.0 278 100.0 ~ 147 100.0 66 100.0 81 100.0
FLE & 400 706 20 704 258 7.0 366 682 179 69.1 187 673 124 844 53 803 71 817
o194 284 93 286 101 2.1 171 3.8 80 309 91 27 23 156 13 19.7 10 12.3
thsmHR
ZEEM 688 100.0 326 100.0 362 100.0 539 100.0 260 100.0 279 100.0 149 100.0 66 100.0 83 100.0
& 601 874 264 81.0 337 93.1 468 86.8 211 81.2 257 921 133 89.3 B3 80.3 80 96.4
FO8T 126 62190 % 69 T 132 49 188 2 719 16 10.7 13197 3 3.6
SERKRS 688 100.0 326 100.0 3621000 539 100.0 260 100.0 279 100.0 149 100.0 66 100.0 83 100.0
£ 638 007 202 89.6 346 95.6 501 929 234 90.0 267 95.7 137 91.9 58 81.9 79 95.2
FE o500 7.3 o104 16 44 3% 71 26100 12 43 12 81 § 121 4438
BEL  E# 688 1000 3261000 362100.0 539 100.0 260 100.0 279 100.0 149 100.0 66 100.0 83 100.0
£ 642 933 204 90.2 348 96.1 499 92.6 234 90.0 265 95.0 143 96.0 60 90.9 83 100.0
FE o4 67 3 98 14039 4 74 26100 14 50 6 4.0 6 0.1 -
BFAE 3 667100.0 326 100.0 361 100.0 538 100.0 260 100.0 278 100.0 149 100.0 66 100.0 83 100.0
£ 0639 930 305 93.6 334 925 499 92.8 244 938 255 917 140 940 61 92.4 79 952
FE o4 70 2u 64 2015 N 12 16 62 23 83 9 6.0 bol6 4 48
MZER & 662100.0 323 100.0 359 100.0 535 100.0 259 100.0 276 100.0 ~ 147 100.0 64 100.0 83 100.0
£ 643 0.3 207 920 346 96.4 503 940 239 923 264 957 140 95.2 58 90.6 82 98.8
FEOON 57 26 80 13 36 3 60 2 1.7 12 43 7 48 6 9.4 112
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# 5 2014 FERBHRPZEER

B3 AT R
IRROMERRE B it 43 it Bt it it Bt it
(N TR I T N T N T T N T (N T N N B
iH
REBS & 6771000 3221000 3551000 531 100.0 258 100.0 2731000 146 100.0  64100.0 82 100.0
#0563 83.2 210 83.9 293 8.5 448 844 217 841 231 846 115 78.8 53 828 62 7.6
& 114 16,8 52 161 62 175 83 156 41 1590 4 154 ¥ N2 1112 W 244
%S
REEE 676 100.0 3201000 3551000 530 100.0 257 100.0 273 100.0 146 100.0 64 100.0 82 100.0
#0665 9.4 314 97.8 3v1 989 522 985 202 %1 200 989 143 9.9 62 9.9 81 98.8
F o016 722 41t %1y o1y o3t %32t 1
REREEE 8 676 1000 3231000 3551000 531 100.0 258 100.0 273100.0 147 100.0  65100.0 82 100.0
R #0660 985 316 97.8 352 9.2 522 9.3 22 917 200 989 146 99.3 64 985 821000
F 10 15 722 308 9 17T 623 3t v 0T 1 15 - -
REREMY 3 6701000 331000 351000 531000 281000 23000 WTI00.0 651000 821000
A # 655 96.6 311 96.3 344 96.9 515 97.0 249 9.5 266 97.4 140 9.2 62 9.4 78 95.1
B34 1T o3t 16 30 9 3y 7 26 7 48 3 46 4 49
BERF-Z & 6751000 3221000 3831000 529 100.0 256 100.0 271000 146 100.0 64 100.0 82 100.0
e # 667 988 318 98.8 349 989 522 987 254 98.4 268 98.9 145 99.3 64 100.0 81 9.8
F o8 12 412 4171y 4 1e 3t 0. - 1.2
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#6204 EEBTHRDEIGE

gt e a% *EE
ﬁg&01; i B Tt it Bt Tt it Bt o
n % n % n % n % n % n % % % n %
ik 5 393 100.0 204 100.0 189 100.0 306 100.0 160 100.0 146 100.0 87 100.0 44 100.0 43 100.0
@m 292 74.3 161 78.9 131 69.3 223 12,9 125 78.1 98 67.1 69 79.3 36 81.8 33 76.7
F 101 25.7 43 211 58 30.7 83 27.1 3B 21.9 48  32.9 18 20.7 8 18.2 10 23.3
nRmE
A% = 408 100.0 213 100.0 195 100.0 319 100.0 168 100.0 151 100.0 89 100.0 45 100.0 44 100.0
m 316 71.5 155 72.8 161  82.6 249 78.1 126 75.0 123 81.5 67 75.3 29 64.4 38 86.4
" 92 22.5 8 21.2 34 17.4 70 21.9 42 25.0 28 18.5 22 2417 16 35.6 6 13.6
mR% = 408 100.0 213 100.0 195 100.0 319 100.0 168 100.0 151 100.0 89 100.0 45 100.0 44 100.0
& FE A
B % m, 249 61.0 116 54.5 133 68.2 177 55.5 81 48.2 96 63.6 72 80.9 3% 711.8 37 84.1
F 159 39.0 97 45.5 62 31.8 142 44.5 87 51.8 b5 36.4 17 19.1 10 22.2 7 15.9
R I 404 100.0 209 100.0 195 100.0 316 100.0 165 100.0 151 100.0 88 100.0 44 100.0 44 100.0
HER & 403 99.8 208 99.5 195 100.0 316 100.0 165 100.0 151 100.0 87 98.9 43 97.17 44 100.0
" 1 0.2 1 0.5 - - - - - - 1 1.1 1 2.3 - -
EFE = 404 100.0 209 100.0 195 100.0 316 100.0 165 100.0 151 100.0 88 100.0 44 100.0 44 100.0
& ® 391 96.8 200 95.7 191 97.9 308 97.5 159 96.4 149 98.7 83 94.3 41 93.2 42 955
" 13 3.2 9 4.3 4 2.1 8 2.5 6 3.6 2 1.3 5 5.7 3 6.8 2 4.5
E’!EF 2 404 100.0 209 100.0 195 100.0 316 100.0 165 100.0 151 100.0 88 100.0 44 100.0 44 100.0
AGES & 401 99.3 207 99.0 194 99.5 314 99.4 163 98.8 151 100.0 87 98.9 44 100.0 43 97.7
" 3 0.7 2 1.0 1 0.5 2 0.6 2 1.2 - 1 1.1 - 1 2.3
KER & 400 100.0 208 100.0 192 100.0 312 100.0 164 100.0 148 100.0 88 100.0 44 100.0 44 100.0
- m 390 97.5 202 97.1 188 97.9 305 97.8 159 97.0 146 98.6 85 96.6 43 97.17 42 955
" 10 2.5 6 2.9 4 2.1 1 2.2 5 3.0 2 1.4 3 3.4 1 2.3 2 4.5
Ot = 394 100.0 204 100.0 190 100.0 309 100.0 162 100.0 147 100.0 85 100.0 42 100.0 43 100.0
& 355 90.1 185 90.7 170 89.5 276 89.3 146  90.1 130 88.4 79 92.9 39 92,9 40 93.0
" 39 9.9 19 9.3 20 10.5 33 10.7 16 9.9 17 11.6 6 7.1 3 7.1 3 7.0
BEREFE
) i 408 100.0 212 100.0 196 100.0 320 100.0 168 100.0 152 100.0 88 100.0 44 100.0 44 100.0
m 318 71.9 167 78.8 151 771.0 248 11.5 130 77.4 118 77.6 70 79.5 37 84.1 33 75.0
" 90 22.1 45 21.2 45 23.0 12 22.5 38 22.6 34 224 18 20.5 7 15.9 11 25.0
BHE = 403 100.0 209 100.0 194 100.0 317 100.0 166 100.0 151 100.0 86 100.0 43 100.0 43 100.0
& 368 91.3 185 88.5 183 94.3 286 90.2 144 86.7 142 94.0 82 95.3 41 95.3 41 95.3
" 35 8.7 24 11.5 1 5.7 31 9.8 22 13.3 9 6.0 4 4.7 2 4.7 2 4.7
E%*ﬁ F 404 100.0 210 100.0 194 100.0 318 100.0 167 100.0 151 100.0 86 100.0 43 100.0 43 100.0
R’ m 398 98.5 207 98.6 191 98.5 312 98.1 164 98.2 148 98.0 86 100.0 43 100.0 43 100.0
" 6 1.5 3 1.4 3 1.5 6 1.9 3 1.8 3 2.0 - - - -
OE# = 405 100.0 211 100.0 194 100.0 319 100.0 168 100.0 151 100.0 86 100.0 43 100.0 43 100.0
R’ m 379 93.6 200 94.8 179 92.3 297  93.1 157 93.5 140 92.7 82 95.3 43 100.0 39 90.7
" 26 6.4 1 5.2 15 1.1 22 6.9 1 6.5 1 1.3 4 4.7 - 4 9.3
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oy HRAFFE
JHE R 8 o > PCDF JH BRI A

oty E HFH (&R T AT

Wt hE  REERE tEh ROR R A ST R ERAE LR E
SEITEAL e R AR R S SR T ATELFRR HMER
LTI e [if] VA R B BR SR AIE ZE P EENET (o= S = |
i ] e [if] VA O B BR SR 28 P EENGT (o= S = |
LRKE @ AR BR BT ZE T ATELFERR AFEE
FE AN e [if] VR OR B BR SR BIT ZE P ATELER BTN
INKREBEE 1 R B BT R T ATEALERR B
P ESE R R R R AT ST IR BRE
AR & ] Y PRABEBR ST 22 P FHERINRR MR R
BT e [if] VR O B BR BB 28 P FHERIER WF9ER
By S fERIRREBREEIERT FHEE AR AFEE
PRIH = e [if] VR O B BR SR 28 P EEEFRE R BE
oes— & ] Y PRABEBR ST 22 P EEERE R MR
HRET & ] Y PRABEBR ST 22 P EEERE B (R
R @ R R BRI U T IREAIERE FRER
EINEE & RO JE T BEFEMRE  EAEERHE

MAEE

HIER E 3 L ONRIR D EFEEEHER DO 720 MIE—F 2 X2H O TIIRT & A 4%~
VIBRRAEAEE OMIRT XA A X VEREZRE Lo, TRk 26 FE (2014 4F) DIk
WA S L SRR E TR, REREH 166 4 L MERRELRE O O HLAIEI RO E 3
LN ERE O M GRE BE 249 4 CTh o 70, YR 26 FEEIC IR & A A% o VR E
ZHE U7 MIERRE B O % TEQ (WHO02005) |3 61 pg TEQ/g lipid, 2, 3,4, 7, 8-PeCDF
BT 99 pg/g lipid TH oz, TRk 13 005 26 0 14 FER-N MR 2 A 4%
KRR 2 FEE LT MERRE BB O FEHUL 907 4 TRIEE L E 52 AN L, HAERE
B 2, 277 4 (ERk 27 42 2 ABIIE) D 39. 8% DMK & A F 2% 3 L JHE B2 HlE L=,
PNERIZ M 422 4. 2otk 485 4. SE4ERNE 65. 6 k. IR 2, 3, 4, 7, 8-PeCDF 2 D -1y
I% 120 pg/g lipid Th-olz, MBZZRRERET OMIET 2,3,4,7, 8-PeCDF JRE D /34 1%
2.7~1,800 pg/g lipid & JL#HIFH TH H 03, K 57% DEFE 1L 50 pg/g lipid K Th -7z,
Rk 25, 26 FIZFREZRERESE 5 A2 a2 Lok, FEFEREH O MR+
2,3,4,7,8-PeCDF R DFHIfEIX 29 pg/g lipid TRREBFE REOFEIME L VK —A
IZIEVMETH - 72,
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A. HEEEW

THIE I XBEFN 43 £ (1968 4E) IC#EZ ~ 7
BAAF VI LD AR THE—DRTH
FHTHD, FHREYRE, K 14,000 A0
WELRITH, 205 HIEF 59 4 (1984
) ETCITHERMOBRRE, BRAERS X
OMLIE S FE 9% PCB JEE DK, PCQ
TP A HUEICHD 1,860 ARHSERE & LT
WIE SN, TD%, ST EI ORI E
W, HERRYE R LA X U TH D
ZEDBBL TR | R 16 4 (2004 FF)
Wi 2, 3, 4, 7, 8-PeCDF E 3 HT 7= 72 2 7
HIEIZIZ BTz, S BIT, Rk 24 4 (2012
)12 A EZ M B (FEFE OS5
B b o722 b R 27 4F
(2015 )2 A OFBEBRE OBEIL 2,277 4
278> 7=,

2 EMIEIREMFEEE ClE, HERERE
(IR S BRI O =012, F 72 MER
REFRIIL, WEREZERZBESOERHE
XD 7= O I BE2E CTHIE—F M2 21T -
TW5b, Fix bYFT TR Lo ME R RE
DEA F X2 AESHTEZ VT, WE—
HRZ=Z2EON, FAk 13 4 (2001 4)
FEITEM R OZZE R OFREE, 14-18 4
(2002-2006 4F) FED 5 FERITEEOKRZ
B HPORAELE, 194 (2007 ) FE)
DITRFBES & MERERSE O 2 HHIE K
VIR E 3 A LINIZHIE R D W GRIE B3 O
MR Z A A% AEREZREL TET,
RREH ORER/RITMEZEEZESDH
EERHIfE U, MERREBE TR L Cidim
R XA A2 SRR O RAEHERS DFRAT
EMIERERE RO LA A% VHHBE
i DOfR = B L7z,

AAEPE L, AR 26 FEEE — B2 2%
Z LT RBEE L RS O EBE O

[

R ZA AT JEREZREL., WEDZ
TE =i O HIE EBFO /BB ONRIERR E B
DMLEF 7 A A% > L HEIRE DFRNT 21T >
770 F7o. R I3 EENS 26 EEFEE TD
14 4ERCHIE L7z 907 44 O JERRE BE O
MEH 2 A A% HERE A *HIREE (18
RN D 60 FRLL ED 127 & DO—% A SERL
16 FFRBE IR & HER L, HEFRERE O
IR H 4 A A% 3 L SRR FE DR fifHT L
Too S BITWRK 25 FEN O FRIEFEREE
DRRZIZSM LT, REFEEREE D
MR 2, 3,4, 7, 8-PeCDF R FESE 2 431 LiF
BrL7-,

B. W&

1. ZAFF 2 UESHTEK O MR
MEH 2 A A2 HEOBEX, Ak 13
FREICBA%E L I m R E o iTiE TIT o 72,
HIE—F R I TRHS T & D ikl 2 18
T A7, i, FER O HEIE O 55 i
BEERIZ DT > THRBrOWMER & Hiili 4 E
AL, FxRWEEITo-TND, —FH, &
Btod &b, MEOERE/IZE>T, 4o
Mt S OGN 2 R 2 72 D iradkl 22
HICHOEEET 7 > 73 Br 11, NERKEE
BEHL LTy b — Vg 1 oo %
TV, St 7 — 2 OEEEL R LT, £
7o Rk 19 AR LRI XE N AR Rl —3R
Brafidfi L, 7 AF v 7 &2EE LI
PEDFERIZE O TV D,

2. MR & A 4% e

Rk 26 FEEIL, WE—FR2%Z2E5 D O
HARFEEH 165 4 & MIERERFT D H B
[ OS2 3 LA ERE O O GEIE B
HCTMEPT A A ALV HREORFESE
249 AN O IMIK ZHI LT, MigiE~~1



VN BEZERINE & VTR L, B E
T4 CLLUT CHERTE Lz, TRk 26 FFE
W& TR & A A2 3 kR 2 3206 L
TIMIERERE 1L 52 4 C. REFERES
X244 ThHoTz,

YRk 27 L (2015 47) FAA (219 44) (1
DWTIIEE, ot Th o,

3. HUEFREBFMITS ¥ A 4% B
& D AT

TRE I3AEEED D 26 FEE F T 14 FRIT,

I T 57 A A% 3 R A 50 MT L 7o HE

P E BE DRI 2,597 £ ThH D08,

B2 LI MERERENHFET S
. FEHIT 90T £ ThoTn, Ik
KA F T HRREE 2 RIE L HE RS E R
B OMIRS 2 A %L AR E 23 LR
MrL7z, BE OFEEIIHME S TOFEER %
RAWpE Uz, Mikh 2 A 4% VERE
%, BREE AN LT- & 2 AEBM T
FEAETL Lo T2D T, 1 ELNS
BrL W RWEE T Z DRE A 85k H]
ELTWDEEITRZICEIE LR (&
BFOWRE) & = ORBEREOIMGEF 2 A 4
XUUHHBEE L LTI LT,

(R BRI~ DFECFE)

MR & A X VEOBIEIZ. AAD
RIENGEONTEFEORENRE LT, I
D3RI L I S s
RO EFEN, FAZFRFETEDLLOR
ERIITFE LRV, T2, REFFEE TER
R EBR B AP P S M E LB S
i) (CEOX, BEEZUAGRINTED
DTHD (ZEFH 271-12 53Rk 27 4F
10 A 1 HA&GR),

R 27 AT R AR R A A B 4

C. MR - B8

1. XA FF 2 ST O MERER
1—1. 79 7HE

Rk 26 AFEEEDMIE ¥ A A% 2 o HER A
T 198y hOSWEITV, ZDETF
IR ET T, 7T 7 RBRRER iR
FOXA XL SEUMEEE~Y=a 7 /LD
EE FIRME & i+ 5 &, 2,3,7,8-TCDD,
1,2,3,7,8PeCDD, 1,2,3,4,6,7, 8HpCDD,
0CDD. 2,3,7,8-TCDF. 1,2,3,7, 8 PeCDF,
2,3,4,7,8PeCDF, 3,3, 4, 4’-TCB#T7) 1%~
77 ENEE T IRIED 40%LL & 72> T
BY, oty NZT LT T 7 fIEET

>7,

1—2. 2y ha—/LmEDSH
Eora y Mot L Ca b e — g
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OCDD £ Cld CV fEN BRI R E VR, £ D
fl D BAEARIREE D CV EIL 10%FREE & B AT
RERTHoT, WEZEREICEHIN
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Botre > NEOSGHTREEDOIX S D E 13/
S<MRDHZENMTETND,
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EROBNGREREOMIERT XA A F
FEPRFE 2 E LT 5, SRR 26 4R O JE
PERBE OMIRF ¥ A 4% v HEHE %
FlI2494THY, 240 Tz x
Z LT, 2O T 24 4 NFRIEFIEIC L DR
EH Thole, £, RKEEHIL 166 4T
AR & HE 10 440800 Lz, Rk 24 & 12 A
(RS E BB IR B H RSB S 4,
%< DRERBEFENSBEICRE SN2
D, RBEHRDOWZ XA L, Bl
W2 a2 T HEENEML-b0 LR
DILDD, T OEITRIFE L VD LT
2o

HIERERSE . RESE OMKRF XA A4
X USEEE DR 2,3, 7, 8-TCDD B4t
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#F1 =v hu—/)LMyEFPCDD, PCDEK N/ > A /v Y PCBA B O F-ER M
(20144F . SC1~SC19)

Mean Median SD Min Max CV (%)
2,3,7,8-TCDD 1.26 1.31 0.34 ND 1.59
1,2,3,7,8-PeCDD 5.92 5.92 0.87 4.55 7.25 14.8%
1,2,3,4,7,8-HxCDD 5.02 5.05 0.51 3.89 5.81 10.1%
1,2,3,6,7,8-HxCDD 39.90 39.06 3.53 33.94 47.50 8.8%
1,2,3,7,8,9-HxCDD 7.94 7.60 1.22 6.51 10.78 15.3%
1,2,3,4,6,7,8-HpCDD 105.78  102.13 21.39 85.14  178.15 20.2%
OCDD 1072.69 1150.00  260.10  554.03 1301.78 24.2%
Total PCDD 1238.51 1302.25  269.75  713.47 154231 21.8%
2,3,7,8-TCDF 0.53 ND 0.14 ND 1.05
1,2,3,7,8-PeCDF 0.65 ND 0.41 ND 1.71
2,3.4,7,8-PeCDF 5.27 5.12 0.70 438 6.94 13.2%
1,2,3,4,7,8-HxCDF 5.60 5.47 0.56 4.73 6.71 10.1%
1,2,3,6,7,8-HxCDF 537 5.25 0.50 4.71 6.30 9.3%
2,3.4,6,7,8-HxCDF 1.08 ND 0.32 ND 2.30
1,2,3,7,8,9-HxCDF ND
1,2,3,4,6,7,8-HpCDF 12.71 12.89 1.45 9.60 14.89 11.4%
1,2,3,4,7,8,9-HpCDF ND
OCDF ND
Total PCDF 35.22 36.05 2.62 30.17 39.35 7.4%
344'5-TCB(#81) ND
33'4'4-TCB(#77) 33.86 34.43 3.59 27.05 38.29 10.6%
33'44'5-PenCB(#126) 20.83 20.73 2.29 17.43 26.15 11.0%
33'44'55'-HXxCB(169) 16.71 16.24 1.48 14.57 18.82 8.9%
Total Non-ortho PCBs 76.40 77.76 6.36 64.66 86.75 8.3%
Total 1350.13 1423.07 27476  812.19 1655.35 20.4%
¢ [WHO-2005] ¢
T PCDDs-TEQ 13.63 13.76 1.19 11.75 15.41 8.7%
T PCDFs-TEQ 4.17 4.05 0.39 3.68 4.96 9.3%
T Non-ortho PCBs-TEQ 2.59 2.56 0.27 2.18 3.18 10.3%
Total-TEQ 19.54 19.07 1.53 17.42 21.49 7.9%
[EE=A 0.33 0.34 0.02 0.29 0.36 6.7%

CB: chlorinated biphenyl, CDD: chlorinated dibenzo-p-dioxins, CDF: chlorinated dibenzofurans, Hx:
hexa, Hp: hepta, ND: less than the determination limit, OCDD: octachlorodibenzo-p-dioxin, OCDF:
octachlorodibenzofurans, PCB: polychlorinated biphenyl, PCDD:polychlorinated dibenzo-p-dioxin,

PCDF:polychlorinated dibenzofuran, Pe:penta, TCB:tetrachlorobiphenyl, TCDD:tetrachlorodibenzo-
p-dioxin, TCDF:tetrachlorodibenzofuran, TEQ:toxic equivalent quantity.
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#£2 JWERELRE K ORBEZMIEFPCDDs, PCDFs, KN/ v 74 /L /PCBIEEERIERE S (20144F)

(pg/g lipid)
2014 -2 i A DA
e (N=249) FoE (N=155) (20044, N=127)

Congeners Mean SD Min Max Mean SD Min Max Mean SD Min Max
2,3,7,8-TCDD 1.5 0.95 ND 7.7 1.2 0.84 ND 4.1 1.9 0.84 ND 43
1,2,3,7,8-PeCDD 8.7 5.0 ND 41 6.3 4.0 ND 20 9.0 34 32 20
1,2,3,4,7,8-HXxCDD 2.1 1.6 ND 12 1.8 1.1 ND 6.5 3.6 1.9 ND 13
1,2,3,6,7,8-HxCDD 33 30 2.9 250 16 13 2.1 69 28 11 7.3 70
1,2,3,7,8,9-HxCDD 3.0 2.6 ND 18 2.7 2.3 ND 16 4.5 2.8 ND 16
1,2,3,4,6,7,8-HpCDD 36 22 5.5 210 37 29 7.1 256 78 55 18 470
OCDD 520 320 78 1800 619 704 136 7573 1200 640 180 7600
Total PCDDs 600 340 100 1900 684 739 156 7889 1300 1000 210 8200
2,3,7,8-TCDF 2.1 4.8 ND 43 0.8 0.7 ND 6.1 1.0 0.72 ND 4.5
1,2,3,7,8-PeCDF 1.1 1.1 ND 6.8 0.71 0.6 ND 43 0.67 0.55 ND 4.6
2,3,4,7,8-PeCDF 99 150 4.1 1300 15 11 2.0 57 17 7.7 6.0 63
1,2,3,4,7,8-HxCDF 18 37 ND 400 2.8 2.0 ND 13 5.0 2.7 ND 20
1,2,3,6,7,8-HxCDF 9.9 15 ND 170 3.4 2.5 ND 13 5.7 2.6 ND 16
2,3,4,6,7,8-HxCDF 1.2 0.82 ND 6.6 1.2 0.50 ND 3.8 1.2 0.8 ND 52
1,2,3,7,8,9-HxCDF 1.0 0.19 ND 3.3 ND ND
1,2,3,4,6,7,8-HpCDF 2.0 2.7 ND 21 1.5 1.2 ND 9.5 22 2.1 ND 14
1,2,3,4,7,8.9-HpCDF ND ND ND
OCDF ND ND 2.1 1.4 ND 18
Total PCDFs 140 200 14 1900 29 16 11 84 37 14 15 86
344'5-TCB(81) 5.5 32 ND 49 5.3 2.1 ND 28 5.6 2.3 ND 24
33'44'-TCB(77) 6.7 6.5 ND 75 53 2.0 ND 26 8.4 4.8 ND 31
33'44'5-PenCB(126) 90 77 ND 610 80 87 ND 431 110 80 17 520
33'44'55'-HxCB(169) 150 120 ND 680 72 67 ND 531 64 27 16 190
Total Non-ortho PCBs 260 170 ND 1100 162 147 ND 840 190 110 59 740
Total 990 540 220 3300 880 810 210 8200 1600 1000 290 8500
¢[WHO-98] &
PCDDs-TEQ 14 8.5 1.7 72 10 6.2 1.6 33 15 5.7 5.0 34
PCDFs-TEQ 53 78 2.9 690 8.4 5.8 1.5 31 10 4.3 3.5 33
Non-ortho PCBs-TEQ 10 8.3 0.61 65 8.7 9.3 0.55 45 12 8.2 2.0 54
Total TEQ 78 88 7.4 780 27 19 3.7 94 37 16 12 100
¢ [WHO-05] @
PCDDs-TEQ 15 8.5 1.8 72 10 6.2 1.6 33 16 59 5.1 35
PCDFs-TEQ 33 49 2.0 440 5.4 3.7 1.1 19 6.6 2.5 2.3 14
Non-ortho PCBs-TEQ 14 10 0.8 74 10 10 0.7 50 13 8.6 2.6 58
Total TEQ 61 60 6.9 540 26 19 3.4 88 37 16 12 100
Lipid(%) 0.28 0.06 0.17 0.46 0.29 0.06 0.19 0.46 0.33 0.05 0.22 0.49

CB: chlorinated biphenyl, CDD: chlorinated dibenzo-p-dioxins, CDF: chlorinated dibenzofurans, Hx: hexa, Hp: hepta, ND: less than the determination
limit, OCDD: octachlorodibenzo-p-dioxin, OCDF: octachlorodibenzofurans, PCB: polychlorinated biphenyl, PCDD:polychlorinated dibenzo-p-dioxin,
PCDF:polychlorinated dibenzofuran, Pe:penta, TCB:tetrachlorobiphenyl, TCDD:tetrachlorodibenzo-p-dioxin, TCDF:tetrachlorodibenzofuran, TEQ:toxic
equivalent quantity.
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3 WMERTELEEZ L R—EADIMLFPCDD s . PCDF s x X/ 74 /L ) PCBIE B I 7E & 5
(2001-20144F)

(pg/g lipid)

THE BB (N=907)

—ixD AN (N=127. 20044F)

Congeners Mean SD Min Max Median| Mean SD Min Max  Median
2,3,7,8-TCDD 1.6 1.0 ND 8.6 1.4 1.9 0.84 ND 4.3 1.8
1,2,3,7,8-PeCDD 9.2 5.7 ND 48 8.0 9.0 34 3.2 20 8.7

1,2,3,4,7,8-HxCDD 2.3 1.8 ND 15 2.1 3.6 1.9 ND 13 32

1,2,3,6,7,8-HxCDD 37 35 2.5 310 25 28 11 7.3 70 25

1,2,3,7,8,9-HxCDD 3.6 3.2 ND 36 2.9 4.5 2.8 ND 16 3.9

1,2,3,4,6,7,8-HpCDD 42 52 ND 1200 33 78 55 18 470 62

OCDD 600 557 72 7900 490 1200 640 180 7600 940

Total PCDDs 700 610 100 9200 580 1300 1000 210 8200 1000

2,3,7,8-TCDF 1.7 2.9 ND 43 1.1 1.0 0.72 ND 4.5 ND
1,2,3,7,8-PeCDF 1.1 1.0 ND 8.1 ND|| 0.67 0.55 ND 4.6 ND
2,3,4,7,8-PeCDF 120 187 2.7 1800 38 17 7.7 6.0 63 16
1,2,3,4,7,8-HxCDF 27 57 ND 600 6.8 5.0 2.7 ND 20 4.4
1,2,3,6,7,8-HxCDF 12 19 ND 202 5.9 5.7 2.6 ND 16 52
2.,3,4,6,7,8-HxCDF 1.2 0.80 ND 8.7 ND 1.2 0.8 ND 52 ND
1,2,3,7,8,9-HxCDF 1.0 0 ND 3.3 ND ND

1,2,3,4,6,7,8-HpCDF 2.3 3.6 ND 74 ND 2.2 2.1 ND 14 ND
1,2,3,4,7,8,9-HpCDF 1.0 0.1 ND 2.7 ND ND

OCDF 2.0 1.2 ND 38 ND 2.1 1.4 ND 18 ND
Total PCDFs 170 258 12 2600 60 37 14 15 86 35
344'5-TCB(#81) 5.6 3.1 ND 49 ND 5.6 2.3 ND 24 ND
33'44'-TCB(#77) 7.2 8.1 ND 150 ND 8.4 4.8 ND 31 ND
33'44'5-PenCB(#126) 95 82 ND 680 74 110 80 17 520 90

33'44'55'-HxCB(#169) 170 140 10 1300 130 64 27 16 190 58

Total Non-ortho PCBs 270 197 25 1500 230 190 110 59 740 160

Total 1100 796 170 9700 950 1600 1000 290 8500 1300

¢ [WHO-98] @

T PCDDs-TEQ 16 10 1.7 77 13 15 5.7 5.0 34 15
T PCDFs-TEQ 63 100 1.9 970 22 10 4.3 3.5 33 10
T Non-ortho PCBs-TEQ 11 9 0.6 77 9 12 8.2 2.0 54 9.5
Total-TEQ 90 110 6.3 1100 49 37 16 12 100 35
¢ [WHO-05] @

T PCDDs-TEQ 15 9.6 1.8 76 13 16 59 5.1 35 11

T PCDFs-TEQ 36 57 1.3 440 13 6.6 2.5 2.3 14 10
T Non-ortho PCBs-TEQ 14 11 0.8 94 12 13 8.6 2.6 58 9.5
Total-TEQ 65 70 6.3 540 41 37 16 12 100 31

Lipid(%) 0.29 0.06 0.16 0.64 0.29 0.33 0.05 0.22 0.49 0.31

Age(years) 65.6 13.7 31 98 66 68.1 5.4 60 86 67

CB: chlorinated biphenyl, CDD: chlorinated dibenzo-p-dioxins, CDF: chlorinated dibenzofurans, Hx: hexa, Hp: hepta, ND: less
than the determination limit, OCDD: octachlorodibenzo-p-dioxin, OCDF: octachlorodibenzofurans, PCB: polychlorinated
biphenyl, PCDD:polychlorinated dibenzo-p-dioxin, PCDF:polychlorinated dibenzofuran, Pe:penta, TCB:tetrachlorobiphenyl,
TCDD:tetrachlorodibenzo-p-dioxin, TCDF :tetrachlorodibenzofuran, TEQ:toxic equivalent quantity.
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F®4 MIERAE . FUESERE B O M HPCDD, PCDFA& TN/ > A /v >/ PCBR FEHIE /S R
(pg/g lipid)
HERE (AEFHERE &R, N=832) FIEZREREHE (N=75) —fEDO N (N=127, 20044F)

Congeners Mean SD Min Max __ Median|| Mean SD Min Max  Median| Mean SD Min Max  Median
2,3,7,8-TCDD 1.6 1.0 ND 8.6 1.4 1.4 1.3 ND 7.4 1.3 1.9 0.84 ND 43 1.8
1,2,3,7,8-PeCDD 9.5 5.8 ND 48 8.2 6.6 3.8 1.8 28 6.3 9.0 3.4 32 19.8 8.7
1,2,3.4,7,8-HxCDD 2.4 1.8 ND 15 22 1.8 1.4 ND 9.4 ND 3.6 1.9 ND 13.4 32
1,2,3,6,7,8-HxCDD 38 36 2.5 314 26 20 13 2.9 91 17 28 11 7.3 70.1 25
1,2,3,7,8,9-HxCDD 3.7 32 ND 36 3.0 2.8 2.5 ND 15 22 4.5 2.8 ND 16.4 3.9
1,2,3,4,6,7,8-HpCDD 42 54 ND 1224 34 37 24 10 170 32 78 55 18 470 62
OCDD 619 571 72 7905 506 400 295 81 1700 310 1200 640 180 7600 940
Total PCDDs 716 626 102 9221 595 470 320 110 1800 380 1300 1000 210 8200 1000
2.3,7,8-TCDF 1.8 3.0 ND 43 1.1 0.9 1.0 ND 75 ND 1.0 072 ND 45 ND
1,2,3,7.8-PeCDF 1.1 1.1 ND 8.1 ND| 0.83 1.0 ND 83 ND| 067 055 ND 46 ND
2,3,4,7,8-PeCDF 120 192 2.7 1800 44 29 43 44 324 15 17 7.7 6.0 63.4 16
1,2,3.,4,7,8-HxCDF 29 59 ND 600 7.8 5.3 9 ND 78 32 5.0 2.7 ND 19.8 4.4
1,2,3,6,7,8-HxCDF 13 19 ND 200 6.4 4.7 5.2 ND 35 3.7 5.7 2.6 ND 15.8 52
2,3,4,6,7,8-HxCDF 1.2 0.80 ND 8.7 ND 1.2 0.7 ND 5.6 ND 1.2 0.8 ND 52 ND
1,2,3,7,8,9-HxCDF ND ND ND
1,2,3,4,6,7,8-HpCDF 2.4 3.7 ND 74 ND 1.6 1.7 ND 113 ND 22 2.1 ND 14.2 ND
1,2,3,4,7,8,9-HpCDF 1.0 0.1 ND 2.7 ND ND ND
OCDF 2.0 1.2 ND 38 ND ND 2.1 1.4 ND 17.8 ND
Total PCDFs 180 266 12 2600 70 48 58 13 460 30 37 14 15 86 35
344'5-TCB(#81) 5.6 32 ND 49 ND 5.3 1.7 ND 18 ND 5.6 23 ND  24.0 ND
33'44'-TCB(#77) 7.4 8.4 ND 150 ND 5.6 2.3 ND 18 ND 8.4 4.8 ND 312 ND
33'44'5-PenCB(#126) 97 83 ND 680 76 81 72 ND 390 62 110 80 17 520 90
33'44'55'-HXCB(#169) 170 146 10 1300 130 93 72 12 340 68 64 27 16 190 58
Total Non-ortho PCBs 280 200 25 1500 240 190 135 44 730 140 190 110 59 740 160
Total 1200 809 170 9700 990 700 454 220 2400 580 1600 1000 290 8500 1300
¢[WHO-98] &
T PCDDs-TEQ 16 10 1.7 77 14 12 72 32 48 10 15 5.7 5.0 345 15
T PCDFs-TEQ 67 103 1.9 970 24 17 27 2.7 170 8.6 10 43 35 335 10
T Non-ortho PCBs-TEQ 11 9 0.6 77 9 9.0 7.8 1.2 42 7.3 12 8.2 2.0 53.8 9.5
Total-TEQ 94 114 6.3 1100 53 36 34 9.0 260 27 37 16 12 100 35
®[WHO-05] &
T PCDDs-TEQ 15 9.7 1.8 76 13 11 6.3 33 48 10 16 5.9 5.1 353 11
T PCDFs-TEQ 39 59 1.3 440 14 10 14 1.8 110 5.6 6.6 2.5 23 14.4 10
T Non-ortho PCBs-TEQ 15 11 0.8 94 12 11 8.9 2.3 48 8.7 13 8.6 2.6 57.6 9.5
Total-TEQ 69 72 6.3 540 43 32 27 8.2 210 26 37 16 12 100 31
Lipid(%) 0.29 0.07 0.16 0.64 0.29 0.27 0.04 0.20 0.41 0.27 0.33 0.05 0.22 0.49 0.31
Age(years) 66.0 13.8 31 98 67 59.0 9.3 45 89 59 68.1 5.4 60 86 67

CB: chlorinated biphenyl, CDD: chlorinated dibenzo-p-dioxins, CDF: chlorinated dibenzofurans, Hx: hexa, Hp: hepta, ND: less than the determination limit, OCDD:
octachlorodibenzo-p-dioxin, OCDF: octachlorodibenzofurans, PCB: polychlorinated biphenyl, PCDD:polychlorinated dibenzo-p-dioxin, PCDF:polychlorinated dibenzofuran,
Pe:penta, TCB:tetrachlorobiphenyl, TCDD:tetrachlorodibenzo-p-dioxin, TCDF:tetrachlorodibenzofuran, TEQ:toxic equivalent quantity.
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X1 HEREEREF DMK T2,3,4,7,8-PeCDF R E 4% (n=907)
(pg/g lipid)

105R5: 97N, (11%)
130 LLE:226 A
(25%)

10~20K%3H: 189N, (21%)

120~130K#H: 8 A (0.9%)/
110~1203K3#&: 10 A (1.1%) /
100~ 110K : 21N (2.3%)

20~30Ki#E: 101N, (11%)
90~ 100K 21N, (2.3%)

80~90Kji: 26N, (2.9%) 30~ 40535 70

A (7.7%)
40~50K;iH: 57N, (6.3%)

70~805KiH: 19N, (2.1%)

60’*‘70*7]%!—: 30A, (3.3%) 50~605r<ﬁ, 32A(345%)
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=0 E 495 A\ 0%
B (ARG 495 A 0%
(SRR 488 A 1. 4%
L N ok (EEEHE) 489 A 1. 2%
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fE— = — A 495 A\ 0%
BEERNE (DXA L) 494 A\ 0. 2%
F¢ & AGE Il & 489 A 1. 2%
M2 (BUREE, BEERE. AR, ISR 495 A\ 0%
NEZ 2 494 A 0. 2%
&R 252 495 A\ 0%
IR 2 22 495 A\ 0%

K2 FESMEORME!

E I Bk T

(495 A) (174 A) (321 A)
FE. 5% 61.6+11.3 63.9+10.8 60.4+11.4
PR (B . % 35.2 — —
{KE., kg 57.2+10.4 64.7+9.2 53.2+8.7
Body mass index. kg/m’ 22.91+3.3 23.6+3.0 22.5+3.4
ISHEHA ML=, mmHg 130.6+18.9 134.7%+17.9 128.4+19. 1
PESEHAIM)E . mmHg 74.0%+10. 4 76.1+10.6 72.8+10. 1
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Yusho Controls
No.
196 43
TSH (1 TU/ml) 2.53+1.73 7.32431.28
Ts (ng/ml) 1.09+0.182 1.20+0.34
T, (u g/dD) 7.72+1.28 7.95+1.54
Free T4 (ng/dl) 1.21+0.16 1.21+0.25
aP<(.05 vs. Controls.
2 2 i PCB R L & HUR R RE O B
r
TSH 0.053
Ts —0.206"
Ty —0.064
Free T4 —0.108
bP<0.005.
#3 I PCB IR EERESS KON PCB BB EEREIC IS D IR Ak AE
PCB g/
No. (%) < 1.0 ppb =1.0 ppb
144 95
TSH (1 TU/ml) 2.47+1.91 4.79+21.05
Ts (ng/ml) 1.16+0.25 1.06+0.16¢
T4 (u g/dD) 7.86+1.37 7.62+1.26
Free T4 (ng/dl) 1.22+0.19 1.1940.18

<P<0.001 vs. blood PCB concentration <1.0 ppb.
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ONRE, BIEOBEER EEEBE LIS
EEMREIFE T VIS XK DT 21T
EMETFRINCH BRBEEN R o T
EHE SN TS (Cote, 2006), F7z
PCB /Y% Z T - AT = —F U{EAN
325 ZDRFITIL, XA A ¥ ARE
PER CB-118 & BEE & ORIZHMET
IZAOD, T TIZEDOBEENH 7= &
DO#EH H 5 (Hodgson, 2008) Seveso
TD TCDD R DEFHEClL, B
FE L TCDD JBFE & Dl ﬁ @ﬁ@%

HER e holb@fEINTWSD
(Eskenazi, 2014),
AEIORETTIL, Bk & BT %
AWTHRIE L= 2 A, ZEIZB T
— oD RV, 2,3,4,6,7, 8HpCDD)
L2 AaT ORI, BERADOEES
m@to BB\ Z AaT LA
(ZREE T 5 BB R EZFRO o T,
Lﬁbﬁﬂ% T CHEEZROI-
BMERIT, xS BREE & HERE SO T
SER I B ISE WL 2N D & DN
BN TWA (Todaka, 2009), F 7=
Z OEMARD TEF 1% 0.01 L{EETH
D\%%®%ﬁﬁﬁimﬁﬁﬁgﬁ%
o BIRITEBEDOBITFRAEROE %
ﬁi:kf\ﬁﬁﬁ%ﬁﬁmﬁﬁﬁ%
BEBRAT 2 TFETHD,
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1. BRP2ZIZLEOAR (A (%))
i (BHER i (B8R
REREHY) ) EEEZL ) Exit #H
&5t 40 (15.3) 222 (84.7) 262 (100.0) 227 (100.0)
RIEIRFBE
FRE 26 (65.0) 135 (60.8) 161 (61.5) 158 (69.6)
RFDIE 14 (35.0) 87 (39.2) 101 (38.5) 69 (30.4)
Fikp
40-49 1(2.5) 22 (9.9) 23 (8.8) 20 (8.8)
50-59 1(2.5) 61 (27.5) 62 (23.7) 45 (19.8)
60-69 8 (20.0) 53 (23.9) 61 (23.3) 57 (25.1)
70-79 21 (52.5) 59 (26.6) 80 (30.5) 71 (31.3)
80+ 9 (22.5) 27 (12.2) 36 (13.7) 34 (15.0)
RYZDH
B 1 (2.5) 7 (3.2) 8 (3.1) 4 (1.8)
FA 0 (0.0) 8 (3.6) 8 (3.1) 5 (2.2)
A BR 1(2.5) 13 (5.9) 14 (5.3) 7 (3.1)
L Y: 0 (0.0) 1 (0.5) 1(0.4) 1(0.4)
N 0 (0.0) 15 (6.8) 15 (5.7) 52 (22.9)
1= 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)
= &l 1(2.5) 4 (1.8) 5 (1.9) 6 (2.6)
= 11 (27.5) 83 (37.4) 94 (35.9) 62 (27.3)
R 26 (65.0) 91 (41.0) 117 (44.7) 90 (39.6)
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£2:ZAOTEMHS A AFS VEREOBEE (BMI & B THE )

log10 congeners (pg/g lipid)

Regresion Coefficient (b)

Lt ( BEBRERESEL )

2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD

2,3,7,8-TCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HXCDF
3,3',4,4' 5-PeCB(#126)
3,3',4,4' 5,5'-HxCB(#169)
oL

2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD

2,3,7,8-TCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HXCDF
3,3',4,4' 5-PeCB(#126)
3,3',4,4' 5,5'-HxCB(#169)
B

2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD

2,3,7,8-TCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HXCDF
3,3',4,4' 5-PeCB(#126)
3,3',4,4' 5,5'-HxCB(#169)

b
0.24653
0.02223

-0.58707
-0.56041
-0.54909
-1.12887
-0.79860
0.11592
0.09430
0.11143
0.01455
0.38683
0.45001

b
0.22263
0.07541

-0.53532
-0.37711
-0.40665
-1.12340
-0.84142
0.25757
0.14123
0.17752
0.10889
0.28089
0.42723

b
0.47093
0.53667
0.52476

-0.15720
0.43843
0.85215
0.72309
0.52171
0.04679
0.04660
0.14234
0.66539
0.36678

SE of b
0.33616
0.53760
0.30964
0.43385
0.34099
0.47813
0.53714
0.24604
0.21180
0.19789
0.30085
0.41882
0.36113

SE of b
0.31900
0.49326
0.28524
0.38684
0.29880
0.43123
0.47162
0.22211
0.19064
0.17555
0.26862
0.38223
0.32784

SE of b
0.36096
0.60099
0.35524
0.52915
0.37051
0.60784
0.59036
0.28285
0.30075
0.25876
0.33223
0.38260
0.45059

Lower 95%
-0.41813
-1.04069
-1.19927
-1.41822
-1.22329
-2.07421
-1.86062
-0.37054
-0.32446
-0.27983
-0.58028
-0.44124
-0.26401

Lower 95%
-0.40694
-0.89809
-1.09828
-1.14059
-0.99637
-1.97447
-1.77221
-0.18079
-0.23502
-0.16896
-0.42126
-0.47348
-0.21980

Lower 95%
-0.24363
-0.65304
-0.17847
-1.20471
-0.29503
-0.35113
-0.44559
-0.03821
-0.54859
-0.46563
-0.51534
-0.09200
-0.52521

upper 95%
0.91119
1.08516
0.02514
0.29739
0.12510

-0.18353
0.26341
0.60239
0.51306
0.50269
0.60938
1.21491
1.16403

upper 95%
0.85221
1.04890
0.02763
0.38637
0.18306

-0.27232
0.08937
0.69592
0.51749
0.52399
0.63905
1.03526
1.07427

upper 95%
1.18548
1.72639
1.22799
0.89031
1.17188
2.05542
1.89177
1.08163
0.64216
0.55883
0.80002
1.42278
1.25877

P
0.46
0.97
0.06
0.20
0.11

0.020
0.14
0.64
0.66
0.57
0.96
0.36
0.21

0.49
0.88
0.06
0.33
0.18
0.010
0.08
0.25
0.46
0.31
0.69
0.46
0.19

0.19
0.37
0.14
0.77
0.24
0.16
0.22
0.07
0.88
0.86
0.67
0.08
0.42
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SRR TR

R ERE T IV ORE

W7 HE  H

i VAR

B ERARERFERTE VY T—va R
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RERERERT: KREZEGEREREITER 2%

MEER Y L ORMIRRERIST T D EH 2 BET o720, %IR

PR ER AR AE 2> O M N RRER ATV

BIRE X K - THEFE S B ENL

RIS L TR MRERHE DO REERE 2~ 7o, € ORER ABRRAE D= TH 7N 3
PRI SN TWLRERERWE L, ZORRIIZA A F O EH

RTHoT,

A. HFEEHW

AT X AWML DESE
HETh D I3 I MIERE TlX, KHH
D LUV SRR D3 £ H A
FRICFRAE 72 E O R MREEL L O
HRMREEN L S HRESNLTND
D, FOFABFICOWTIIRIEHAL
MTIERV, ZORKE L TROMER
HHREOBRENEZOND D, XA
Fx v BB EMDO—D>ThH N
YLV ERAORE LI TREEZDO T
v MV BARAT E AIRETEAR S
MR N FOER 21TV, AREH AR O Fr 1L 5
BACEEEEELER 7 v hOX
o EHBBRET A2 itk TR
Y E L OMBERIIT DER %
a7,

B. WFFEHEE

4 JElED SD RHEMEZ » b CULEHER,
REAR) 2 VN, IEH T~ MHETIX Corn
oil &, XUV ELUVBEETIIR /Y
L2 0.3 mg/Kg, 30 mg/Kg Z#%0#%5
L. 7 HRRIZY L& VRREE T IC AR
PREIIC R MR 2 L 7o AR 2 fE
L7z, TAIRARRRET 478 O i Gk 2 1
BECBREL, AT = o —I103
& L7V — NIl 7 v CE
TE LTz, AR % 2 il oW 5| FE
(ZFRE L7tk R8T = 3 —% 0
IR L7z Krebs & CRHGHIICTER L7,
W/ A T A B A F O T R AR
D HIRINFEER A ATV, FR BN
KA HRHIIC L > CHRINDTE
EEMN OREHEE 2, EF T v b
MHELNTEH O & iR LTz,
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RETHIIEL AR, ASBXUC =2—n
VEEGTD, FrRDma—a G
FLERAITWIEE =2 —1 v L OHE
B LT,

(f L~ DR E)

Y OEE R L OERICE LT,
FEAREH FRFEMHEZES D
TRl CBgRE S B 14—016) 215 TT
ST, BRI TICZT v N OBBMTRE
fizRO L, 0%, BEOY L X
v ERERENIZEME S L THRIZED
LD A7 EOR BT &
Y,

C. BropsE

IR FESR 21TV, R MRS
FAET 5 3D MR D> & F IEEENL
EHRAEDIRENEN & fek Lz, R\
T, KRR L > Tahk &
D IEENEA ORI D & O EE & il
WAL & D BB 2 F51R I L T g
HWEZFHE L, EW 7 v MEORE
AR ETHEIE 2> B REER 2TV, Ml o
B IEBEEAL 5 X OV N2 O Bk D
(REHE 2 0~ T, ARRRMED Fr L
f7lE —68 = 1.7 mV T DIREHE L
20.9 = 0.6 m/s ThHho7z, ASHRHMEIL
BRI -76 £ 1.8 mV TE DG
EHEE X 8.7£0.5 m/s ThHol-, F
7=, C Bt DFR LN 3 KL OMBEE
FEixFENFN -75 + 3.7 mV, 0.8 +

0.8 m/s TH-oT,

KNT, RV LUZRRO%EL
727w M OREM U7 B AR R
iz AW CRBROER 21T > 72, &
DOFEE . 0.3 mg/Kg., 30 mg/Kg X/
ELraHEE LTy MEOFIEE
BAIZITETOENAOND DD
AETIE2) > 72 (©0. 3 mg/Kg ~
VE LY AB, 66 £ 2.6 mV; AS,-79
+ 1mV; C,-64 = 1.4 mV ®30 mg/Kg
RV BV AB,-67 £ 0.6 mV;
A8,-75 + 3.7mV; C,-69 £ 2.2 mV),
RIAREHE 2 500 L 7=, ABRRMED LR
T 0.3mg/Kg XV E LU
58T 15.8%= 1 m/s, 30 mg/Kg <
YELVUEERETI 13.3%2 0.1 m/s
THEIZE® 7 v FEL VB - T2,
ASHRHEDZEHE CTl1E 0. 3 mg/Kg X
VELUERERTS.3 £ 0.6m/s, 30
mg/Kg XV LU ERETIES. 4 £
0.4 m/s THERZMITERD bian
ST, Fio, CHHETH ASERMED L 9
12 0.3 mg/Kg XUV L UERERET
0.8 + 0.4 m/s, 30 mg/Kg XL
CERERETIZ 0.9 & 0.4 m/s THE
IREARITERD DL o Tz,

D. £

71 3% MIERSE TliE, KO L O
SRR B SRR D 36 AE 7 & D R A e
fE s L OV PR AR B T 3 2 < W
INTW5E, SEOFERTIFIN VY
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Bl &k T RTREME S R S T, A1,
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SRR TR
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T BB SUNREFEARENE 20T

WREE o WERE 1A UL RERE 24 5 RIMEREE O
PRAESL A 2 T & 2 ZRFHRFIREER MRT HRIGIE DS HESL STz,

A. FEER

X I MIERE CIIUEEERE LS
KRBODLD, RIEHREEMRAE CIIRET
EROIRNER HZ. —H TR I
JEDRKTHDHE A A F N2 L ViR
HREFEENAE LD Z LN MEShTEY,
B 5 A 78 B R A KM R B O R RE B
FICEDAELCCWDAEEMEND D, Lk
IRFEREERY MRT OB RO AT L2 BR%E L,
THE BE O KA B OFE &2 b & B
T 5. I HICH R I MIERSE TORME
HEREE O & ST R L, AT
DMIERE H 2 WX A & O kgt
T8 9.

B. BrETE

71 % 2 JMIE B T O ERISERERY MRT
WG EZTENLT D 7201, TN KRE
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#1 WEREOMBIRIEMHME T 22—V BECRIETIVAFI FORE

TUPACH Concentration (pg/g lipid) p Values
Before the clinical trial After the clinical trial
Mean Median SD Minimum Maximum Mean Median SD Minimum Maximum

TriCB-28 1644 1449 866 324 3809 1837 1866 1226 5 6187 0. 025
TriCB-29 20 12 18 5 72 20 5 23 5 99 0. 845
TriCB-37 128 5 245 5 847 73 5 165 5 698 0.112
TeteraCB-44 348 248 523 5 2841 415 324 415 107 2261 0.034
TeteraCB-47/48 525 359 437 117 1769 640 471 715 121 3659 0.049
TeteraCB-49 295 179 409 44 1679 344 216 576 5 3070 0. 101
TeteraCB-52/69 956 780 836 294 4572 1060 860 745 368 3896 0.052
TeteraCB-56/60 442 306 344 5 1412 489 284 577 104 3010 0. 889
TeteraCB-63 116 117 65 5 280 140 118 69 5 360 0. 382
TeteraCB-66 2118 1520 1507 586 5853 2181 1536 1691 613 8475 0.551
TeteraCB-70 362 130 807 13 3375 418 143 1308 55 6817 0. 280
TeteraCB-71 37 11 56 5 238 126 5 490 5 2524 0. 586
TeteraCB-74 14823 12720 9202 3830 41089 14505 11875 9068 2973 35194 0.770
PentaCB-85 247 139 335 5 1592 205 138 218 5 1086 0.657
PentaCB-87 812 797 448 5 1716 747 697 442 5 2059 0.183
PentaCB-92 719 571 482 5 2402 752 669 455 5 2264 0.412
PentaCB-93/95/9 727 637 439 5 1964 1003 746 1165 326 6428 0. 258
PentaCB-99 23623 19114 17453 4240 90685 24873 23328 16634 4308 82151 0.182
PentaCB-101 1931 1534 1234 5 5667 2337 1959 1481 600 6915 0.174
PentaCB-107/108 963 785 707 5 3340 961 819 584 5 2435 0. 166
PentaCB-110 339 242 325 5 1451 332 298 268 5 1428 0.638
PentaCB-117 1911 1466 1813 435 7951 1722 1306 1642 5 6579 0. 280
HexaCB-128 925 685 660 5 3099 949 678 775 5 3899 0. 443
HexaCB-130 7065 5603 5780 2080 25122 7238 5886 5578 1913 25258 0. 568
HexaCB-132 399 326 252 5 1125 445 397 282 5 1134 0.143
HexaCB-134 25 5 50 5 183 35 5 47 5 168 0.203
HexaCB-135 419 342 318 5 1577 485 330 403 5 1587 0. 382
HexaCB-137 10565 7132 9066 2996 41244 10646 7786 8734 2336 39991 0. 889
HexaCB-138 96984 89163 52967 25546 240863 97685 84306 53897 23381 244647 0.990
HexaCB-139/149 635 452 619 15 2404 615 292 696 5 2303 0. 568
HexaCB-141 328 255 246 5 1044 340 282 287 5 1169 0.716
HexaCB-146 32968 34220 16346 11603 83149 35211 31688 16262 9839 68936 0. 086
HexaCB-147 724 567 463 5 1678 768 622 519 5 1806 0.527
HexaCB-151 1329 981 880 428 3402 1349 1008 1098 5 4265 0. 258
HexaCB-153 200929 184176 106109 73832 516088 206380 180663 109234 59314 458743 0.501
HexaCB-163/164 48797 47157 25168 17426 113577 49567 47872 22738 15767 88552 0.694
HexaCB-165 ND ND

HeptaCB-170 69704 60801 39523 16403 194289 69053 62645 37071 9946 142922 0. 829
HeptaCB-172 9947 9273 5381 2768 27207 10156 10553 5277 5 20365 0. 354
HeptaCB-177 15845 14513 9212 4504 39642 16359 14681 9932 2598 40496 0.424
HeptaCB-178 15885 13134 11788 5 56211 17209 13068 11123 3710 42945 0.012
HeptaCB-179 281 182 296 5 1110 357 202 384 5 1463 0. 005
HeptaCB-180 205779 201272 136971 50473 703408 203297 188508 121684 32744 490934 0.970
HeptaCB-181 553 292 671 5 2776 581 296 716 5 2806 0. 264
HeptaCB-182/187 76063 60684 61028 14834 270253 81845 61046 63293 14093 238587 0.019
HeptaCB-183 16843 14980 12005 4733 45012 17864 15557 13292 3756 55788 0.182
HeptaCB-191 3078 2922 2008 5 8667 2907 2762 1688 805 7561 0. 280
OctaCB-194 31774 32293 22776 5 116675 32519 32465 19427 8258 84219 0.304
OctaCB-195 7832 6835 5594 5 26180 7929 7156 4776 1879 19564 0. 381
OctaCB-196/203 17107 15138 11346 5 55263 16821 15312 9331 4346 38617 0. 869
OctaCB-198/201 14771 12536 11520 5 56995 14368 11829 8673 4251 34263 0.534
OctaCB-200 659 485 607 5 2350 705 593 609 5 2449 0. 083
OctaCB—202 5432 3893 4532 5 22569 5298 3892 3307 1509 12550 0. 258
OctaCB-205 977 898 633 5 2795 969 912 456 289 1949 0.770
NonaCB-206 5049 4561 2829 1502 14874 4891 4639 2446 5 10726 0.657
NonaCB-207 922 755 572 5 2501 911 792 522 5 1905 0. 326
NonaCB-208 1877 1731 1209 5 6338 1827 1723 953 5 4559 0.778
DecaCB-209 1857 1598 890 893 5115 1900 1946 730 837 4005 0. 200
Total TrCBs 1792 1471 999 334 3921 1931 1917 1198 708 6225 0.182
Total TeCBs 20023 17013 11246 6548 50619 20318 16713 11351 5981 43194 0. 424
Total PeCBs 31271 26027 19945 7137 102693 32932 31001 19076 7680 93210 0. 228
Total HxCBs 402098 373141 196792 152976 892316 411718 358344 198664 131539 769040 0.675
Total HpCBs 413979 401285 265364 105126 1341206 419627 378119 250647 80774 971840 0.620
Total OcCBs 78553 77549 55605 35 281931 78608 77101 44919 21477 186948 0. 409
Total NoCBs 7849 6439 4416 2365 23712 7629 7224 3832 15 17159 0. 869
Total DeCBs 1857 1598 890 893 5115 1900 1946 730 837 4005 0. 200
Total PCBs 957422 871523 520304 320807 2642555 974664 806289 495089 286088 2006817 0. 585

ND: less than the determination limit.
SD: standard deviation.
CB: chlorinated biphenyl.
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Helicobacter pylori BRE# D BEEIEAEIZXIT 5 activation—induced cytidine

deaminase B L ¥ A A% DL

e g IR SR UNRFERFBOREREEENRSE D
e A AR e IR RZFERORERKEENT Y Bh#
MAEE BEORAERFICEBVWTELRTFRERZEHEO DO THD

activation—induced cytidinedeaminase (AID)FEIANEIET A Z LN RINT
W5, BEBAEDTENFK & LUTIX Helicobacter pylori(H. pylori) D3z
FToONLD, BAEFEOHEREICEEGE T2 Z SIPEFIRAEICLI VO RINTE
D, XA R EOBEERLVECOBEELTRBIND, Fx ORECI.
H pylori BREZ LB BBENVLT LHLIE T LR 72Z &b, BbA ML
AT £ % DNA RS & DBSE D VRIZ S 315 AID OFRBL 2 NREIREIC L  EIFR L
7= BEOUIRME 2 AW CRHl 2 Bias L7-, BIfE. 101 JWE (A pylori Gtk
B 84 R, A pylori (REHZ B 17T HZ) O AID S b Yu 6 % F i
Lz, &%, EGZ X HITBM LT LT, AID 33 & MBI E L & DOBFE|IC

DONWTRHEFT L TS FETH D,

A. BIREN

B DR ERTF IV CEG W EE
FZHED—>TH D activation—induced
cytidinedeaminase (AID) . EEHT 5
ZEMREINTWS, BEEAEDTEE R
L U Tl Helicobacter pylori(H.
pylorD) T HNH0, BAED BERE
AICBEET 52 EI3EFEIHRAEICL DR
ENTEBY FAFR o EOBREERL
EUCOEELRBIND, rxid, BHHE
JE IR L CNREETRE 2 3206 L 72 E B
BUWT, A pylori BREHE & IEBREAE O 2
IR B H B 0D B B & 0 S WS RRE L 72
T, A pylori BRE 1T > TH BRI AE
IS TLHIE T LAWnWZ EE2RE L, 2
D Lix. H pylori BREHOBEIRAED
A7 DIBRE R R OB E RKIC L DT
AL DIRREICHRE S D TREMETZIT T
72 BB b A N L A7 PO BER DS BRE
BEBEICEETLIARELEZ A OND,
ZZ T MEA R L AICK S DNAFRIE L D
B RME S D AID OFEEZNREA

PRI L0 OIBR L 72 B O IR B2
TiHl+2Z & & L,

B. HEFE

I o L CHREETRIE 0 E il S
A, 15 O T UIBRE B 2 REH W T2, 8D
FRAT D Hematoxylin & eosin YefaZ 4TV,
S ES o W2kt U CIT AR 2 a0 T B 4 5T
L7, £7-. RSN EEDOE
FEEIZ DWW TR R RIEE AL A 5F
fili L7

WA B F % -V TAID & pb3 D5y
FRR ALY B 24T > 7=, AID (MR DY
BIREE A b LTk, 59BGME. TR 3
BRI U T, AR 231 5 ph3 Yt
PEIZ DOV T, 10%LL = D RGHflfe 4 58
=AM E L CHIE LT,

TS O FHIET R & RE AR LT
Yt p R OB 2 MRET LT,

C. WFoEMR
TRE 27 4 12 AR OB T, RHIE RIS
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* L CYB CHNHRENIRE Z1T > 7= 101
WA (A pylori IGYERE 84 WA, A
pylori BREZRBRE 17 JWZ) 1T LT,
Hematoxylin & eosin &, AID %4, pb3
Yufa 45T Lz,

R RIEM X, A pylori Y
e Liem b B BIE N K2
TWD Z &b Heig e BE O I ZEHE 72
DN ERALE Z B D HIERI DL D>
72 AID G PEMERE T E A AR OO 70 & 77
wOIEMEEREEEIC ©ERD b iv/z, —F . pb3
B85 MR L L R 20 L 2 D BB 8D B AL, B 5
D FEREZREE TILBG MR I3FE D H L7
NoTz,

At SERIE A S HICHEe L BT, MM
RFRIIENMEZ AL, AID, p53 OFHEIICD
WTCEHIZ1T 5 TETH 5,

D. &%

H. pylori IZBEOEELRIFERTHY
FDOFEIFITB W B FIRERER R
D—DThHD AID BEET D Z L nmE
INTW5B, 7=, 3EMDAIN = FEME
BEERBRIC BT, A pylori BRERETITIE
PREBEICHE AN CTHBIC BRI E mBEN
Ml st e, NEEREEE
TIX A pylori BREDERREIIZE D Hi1 D
ZEihol, — ., MEMBRETIED D
HLOO XY EYMGEEBEL 2 -Fk~x D
BEtClE, R B E T D NIREETG R
\ZH pyloriBREZ{To7-E L THFDHE%
DEBHRARIIVNT LLIET Lo
2 Lo T, H opylori (RE% DS S
FAEY A7 BREREROEBETRIZLD
KA FEROEACDORREIHE SN D), &
DT LA b LA 7 PO BER AR
%o B EERAEICEET DO
W TR Z M2 D BN H D &5 2 A
ZeaBtAR LT=,

H pylori BGHEEBEFE OB EICKIT 5
AID FEEL & ARk T RAE M2 AL O BEE &
et L7288 Tl AID 8B XA ERIZ T

s ERACAICEERMEBAZROIZ &
WRENTWDY, &512, A pylori B
2D AID BEUIKTFT2H00D, A
pylori RIEGE LV L@ 2 &3
HEENTNSE Y,

BURE U CIE B EEFE 72 © QNTHEAR 7Y
RIEMZALOFHEF T 5 72, AID, pb3
& DFENEIZOWTHRFHITE T, L
U, H pylori BRI I FREE S % 3
ELUTIEBNZ BT, A pylori &G ZLE
9 18 DA RIEM AL 2B D 720
WCHED LT EOAID BERAEZZDI-IEE.
H pylori BREH% OWNHSEARR T AID et
ZITHOZLICE s A HEERNTE
BELRDARHEN DD, £, 2L DIE
Bl CITRIFMERBEREICX A I %
XU LT LA N RIZXK D DNA #5
ENEG L CWA TR RIZE S5,

(&3 3ik)
1. Fukase K, et al.:
372(9626) :392-7, 2008
2. Maehata Y, et al.: Gastrointest
Endosc 75(1) :39-46, 2012
3. Nagata N, et al.: J Gastroenterol
49(3) :427-35, 2014
E. 5

H. pylori FRE% O BEFERERAEICE
T HEBAEA NV ADEEZRETT 5709
\Z AID BELOF L FHIF TH Y  S1%D
MEHE R NFF -5,

Lancet

F. RRAEREH
b R G AN TA

G. SAHMEERE D HEE - BRERB
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1. FFaFEUS
3L,
2. R
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FAZX T VEICL B~ U AMEEICRIT 5 surfactant protein ORBHITEI§ B RET

WrgEsHEE e
wroew hE  EE ER

TUNRFZRFBE e R gs N R0 B Hd%
TUNREFERFBEE L e g N R 20 B BhE

MAEE

AT FV AL > THEENSI SR SND A =X LD
ZHBJC, BmERTET VOEKREZBIEL TS, XA 4TV U EHEe~ T A TR
KEMNCE 5T 25 L KGEWBEMERD HET VN TEOOH Y | Z O itk
Tl¥ surfactant protein DR ITLHELZ RO TV D,

A. HFRER

HIEFRIE D B BEIZ 47 FE38 L7203,
B T INB MR 720 | 8 5 O Nl SR IR 73
RIZBOOND, BRTITZDA T =X A
RS2 72 DI B SRR T T L DAERK
ZHEEL T2 ED CE -, T4 144
XU~ U RS U Cititk
DfREt AT > T B b e ifiteg 2 5 %
BT LI TERDPST, FITY XA
DOIFICEES A T X VA EE L TH
L RIBES W ORI 2~ 3 E T VI3 T
OO 5N, MREORE, BHM I
RS0 EEEORVEWERETT LD
et a BRI L L=,

fitith—=>7 7 7 % > bk il m & 78 -
CHiRa DR A B & | W 2 VB ST S
HTTWHYET, U EE & A FEO KRR
& H surfactant protein(SP)-A. SP-B.
SP-C, SP-D :"&70%, 7277 Th SP-A &
SP-D [ X RGE- IR BT 2 A RBLEIE
AR EOBRELED V) AR TWV5,
EEEORERIZHB N T S, il o> SP-A, SP-D
B VX AT % - Bl E DTS B D~ —
=L LTHOWLATWS Y Y DIFTF 4
%, HEEE A D SP-A, SP-D DR %
HE L. WEBE ORI EERSC, M 4
A F X DR E L O A FEHER
(ZfEHT L, SP-D JREE & K, WK &\ o
T-ER & DR, F7- SP-ABE L —EH DL
AT XV ARE & ORI, A B BEE N

WHHNIZZ L ARE L2 Y, surfactant
protein N A 4% VI K B MfitGE
IZBW TR ITEENER UM LT,

B. W35k

<~ AR H I RV T T
NTERFEE T, BRERERIC
benzolalpyrene (BaP) ##& 5 L. %5 4
H % | Z ke 2 [BII U fRbT L 7=,
BRAYIZ1Z, C5TBL/6 <7 A, I 8-10
TN, HEERZ 3 80 mg/kgHEREX LT
T2 10 mg/kg AREIENRS L C, BIEMEK
DRFGET DR R H I DT T, DTk,
~ 7 A ZANEMIZE E L C, SEERZ/INIBA L,
KEEBHSEZ, U ATV U TIEfE
L7z BaP, 1PE&H7-0 500 ug(BOp 1) %,
246 $HZ TRAEMNCE G- LTz, 2 kR
—/L (RFER) BRI N U AU U % 50
pl 5 Uiz, #5 4 BRI Z B0
H LC. HE &, Alcian Blue-PAS
(AB-PAS) YL |- THERR FHILCE-M L 7=, &
72 SP-A, SP-C, SP-D (2D THfE ks
FINCRRET LT, S0 L2z ATy
F—hLTUzAZ Ty MEZED
SP-A, SP-C, SP-D (2 DUWTHEMT L7=,
(fFR I~ DR E)

JUM K F B FE8R E LRI e > TR
Z1T-77,
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L T IR XA~ DOHRIEMIE O & A
BEREEDIEENRD LN LR RNVRE X
B HIRE X OKIE B I21E AB-PAS 5t
AR OEEMNZFR D 7=, £, RN
IZ1%, BaP 5/ Clida v e — At bbb
i LC, SP-D Al 3¢ b Rzl e <> 11 Y
Fitifel B Rz R i R B A 58D, SP-A |3
SUE X R CHRELO TLENFRD i
7c. SP—IL BaP & G-H#EClx, MAUAMAE _EF
I 3BT B RBLDOTTHENZRD v, il

Wk DO T = A X T vy MEFTTIL SP-A,

SP-D, SP-C DFBUI—EDPHR LR/ Z
ENTE R oT,

D. %%

MIE B O E M SHER TR E
FRAFEDOEBKOVER T 0 | ZIE W D
HICHE T LEEZLN TN, YT A
IZ BaP #RRREMNCHKET D LT,
AB-PAS Yeta B5tE: D &oE b R i E O BE N %
B, LF UHEHOEE, T2 BRE W
MO ZEFRTET VEVER L7722, Bk
I TOIXEDENKREVONPREETH -
7o ZTOEMBELT, NUBI TV U TR
fi# L7 BaP [ZHEE N E L .~ 7 ADKIEIC
BET DO 3B E LI RICBE ST E
BT 570 FHACEHENEW & BR
REEZ LD, TDI=D, TTHEEDOE
PR LTS L7 EF S Wnn
olc, FlrERH, k58, K5HMR
EDEMEEE L THEX a2 1TV B
IRF A C L BRI SSE 2 R A 3 /0 72 O SR
(CEE L EEREEZ AR CHER LT
RRERGIECTHZENAERITH-T-
EBZTWD A% OLEICHBMSELZED D
=D DBE 1T > TV MERNH 5,

F 7=, WIEEE O F SP-A, SP-D JEE
&L HERE OMREERSS, XA 4%
VDR L O HFER A B 7 BN
Ry N I O 7 e S | N Y ]

HBEBUT surfactant protein 2N H7-9°
HENCER LT v U ZAET /VITBWTE
WrziTvy, Eftofn< BaP & GHEIZHB W
Ttk @ surfactant protein FEELD
TLENRO LN, LN L Y = AKX T H
v MEIZX AT CIIBRES CITAEE 2
FERDHTE LT 5% b 28D T
S FETHD, £RE M BESR+ O
surfactant protein fEIZDWVT HARMT.
BRETLIZWEBZ TN,

U4, surfactant protein & FEUGARIE
B OBENER SN TEHE L BYEE R
PEEAZEME Al BB T, i Heg g H oD
SP-A WA ENCER LTV W o HES
O ITEE DM ZEME MR BRI o s —

FFEIZ Tl SP-D (D ra ORI iR RE
DIETHRRE NS W IEERH D Y,
W2 |2 X 2 Wi O —E L & S aBRIEL

Ko XA FHT DG LTV D FTRE

PN H 0 MERF IZB T D MEE & OF
—MHEREOOLNLAREELEBE LSO 4
BOMAEZED TNEZNEEZTND,

E. &

~ 7 A2 BaP A RKERICKRE TS 2
LI Ko TRGEZGWI D EEINT D~ 7 A
ETIVEERK L, Z O~ 7 AR I 0
ClX surfactant protein OFEERNTLHE L
TEY., WE~OEENRE 2 5T,

F. HEREK

1) VEHER, fKE, LT, &6
KRIR, f6 7%+, EENTS, BT,
HPEE—.  ERE BT DY — T
TR NTaT A T DAL B
55 [a] H AR 2R 7 i s Pk
2744 H 17-19 H

G. ZERIEERED HHEE - BEIRDL
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4y 2 b

2,3,3' 4.4' 5-ANEFLE 7 = =L (PCB156) DB/ vy —AIZ X Bin vitrof Uil

wrseofasE  HHE EE
7Pk NG B o

AP EE AR TR
PR R AR R %j

Hix
A

i e, MBI O ARALEE Ms,

PCB156 23t FjH&k+ |z

PCBI156 %, PCB153, PCB180 33X Tf PCB138 t&bizmERMETHY ., Ko, HIEEE DI
HCIE, @EFFH O 3.9 [BOERE CHET LI ENHEIN TND, AAFZETIX
REENDNEDICTHONT, Ty B IOE/LEYMFIZ2Y —L(Ms)Z W TR, £D
PB BiiZLEE Ms 38 KON MC BiilLE Ms oW 1T, 37C,
60 min DA F2X— =3 Tk, REWITIEe<ERIN2hoT2, ZORERIT
BOTEEBETHREINDEWIEEL IS IFELTWD,

. PCB156 73

A. BFZEEER

2,2°,4.4°.5,5’-hexachlorobiphenyl (PCBI153) |

2.2°.3,4.4°.5,5 -heptachlo-robiphenyl (PCB180)
B X OV 22’344 5 -hexachlorobiphenyl
(PCB138)iZ., bt I ifk o Rl 1 i
BH S DPCBEMER L LTI AT
W5, 2o ko e EEEIEPCBEM (KT
Wb IEE LT, 245-SHEFEBEHBA P
YHDHNEI2345-TUEREBR B 2R

LTW5, FAEbYTMERE N LITER
O WIE BFE MK F OPCBRE MK A, %
DGR,
FEROPCBEMAE N R HZ NI L, L
HE B CREFEE DL6~22(5% VW2 L &
s L,

—7J7. PCBI156/%. PCBDH T DM
Z A DHceoplanar PCB T 53.4,5.3° .4 -1tk
FE 7 = =L (PCBI26) D2 & 5 |TH
FEMEINTHEEZA L TW5H0, PCBI26
ERERIZ, BRVITSEM R SE OFF ERE %
BETDHZERMESATNDY, =720
WHOIZ & % B R AR EU(TEF) & 4 % & |
PCB126730.1 T % D izxt L, PCBI561%
1998 4£ 1 0.0005 . 2005 4£ @ H &F ffi T 1%
0.00003 L 72~ 729, L Z AT, Bk FE
5OMENT LB L. PCBIS6ILIMIEE#H T
PCBD 9 LTEHBIZEZ L, LbEEED
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HERERBLOREFEONTRDL,

39FELL EDERECTH -T2, T D DFER
I%. PCBIS6NHEREE TL D L EBRS,
REINTICEEL VWD L, 6T
PCBIS63 HAERBFE (Z81F D BIEREIC 7
MHETEHELELTWH I LEREBL TS,
ZIZ T, AMRETIEIZ v FBIOELE Y
NIFI 7 1y — AMs)Z VT, PCB15623
R#@SND DB TR, £z, REHC
ﬁﬁﬁé%hﬁuAmwmﬂﬁ T HE A

PIZT D72, RERRCYPHEEH O
phenobarbital (PB) & % % 3-methylcholan-
threne (MC) CHIZLEE L 728 DOFMs T ¢ [A]
BRICHRET L7,

B. #FF 5k

D PCB156 DAk - 3,4-Dichloroaniline 33 X
N 1,2,3,4-tetrachlorobenzene % tetrachloro-
ethylene |Z¥Af# L. isopentyl nitrite 2 #RIN1% .
100CT 24 WFfIIS S ¥ 72, RISIKR &
chloroform THiIH%Z, 71V IFH 7 Aio‘cl:
OV Y BTNV T T MZ@EL, KRIZH

HPLC (Z72F, PCB156 & t'— 7(%%%%
394 min) ZEL7Z, ZOBEGERELE
LA, BEREDEONIZ, GC-MS DR,

T E 358 THY., 6 DOEEIRTFEHT
HZ EhHRE LIz, IX&IT 40mg (UL
0.4%) T, MEIX 993% ThH -7, LA,




IHERWT, REFELZITo72, @ B
WRT Ms D%« Wistar RIEMET > - (KB
200g) B LY Hartley SZE/LEVF ((KERN
300g) Nz, BT Ms 13, KRB
phenobarbital (PB) 33 & % 3-methylcholan-
threne (MC) BIALEEDZ v k EENLE Y )y
LI L7=, PB BEL MC 1ZZ£4LZ4L 80
F LN 20 mg/kg/day O ET 3 HEIEREN
B5 Lz, & GZRBRICEZL, BEHIZ
PRt L7z, b, FEICED T Ms 238
L7, Q@ RO EE : KT Ms %
40 pM PCBI156, NADPH 4%, 100 mM
HEPES #Efik(pH 7.4)3 X O MgCl, & & %
. R 37°CT 1 BREA % 2 X— |
Lt{ﬁ\ chloroform-methanol (2:1, v/v)EB XN
n-hexane THIMH L. & 51T diazomethane T
AF A%, GC-ECD £ LT GC-MS Zfit
L7z, PCBI156 {RE## D E &% PCB156 D
BHREZRANTITOOLY ThoTe,
(fmELmE ~DR &)

[ R KPR 28 FEFRO T D
fadt ) lcien, PO RBERICERL TE, EiRa
TEXDETEB T 5720, —— 7 )VIRER % %
A A RFTL TR H, SHENRD O O it i
IZXVFETSH T,

C. BFERER

9. 7 v MTMsIZ X H2PCB156 D3
Z 7=, Fig. 112, GC-ECDIZ L 5 H55% %
R LUT-. RE(LARDOPCBI561T, (R
15. IminiZfH 7228, RAFEMs, PBHI
ALVFEMsH X OMCHTLEEMS DWW TH |
PCBIS6LIAMT, REHIE— 7 ITa<mi s
o f:(Flg. 1), —FhH. ENLEY DL
BT, RAFEMs, PBRIALEEMsE L OMC
ALEMs DWW THLEL REm Y — 7 13
Ronienot- CRIBE) |

D. &%
WHFZEE Tl PCBI26 T v MIBITH

— 105 —

R 27 AR EEIR A ST BB S A B 4

in vivo (R A G~ EH )DL LALOEFEN
SN NIH $5i7 L7= 4-OH (K% fifk & <l
HHBPBHICES L7, & L, PCB156 @
R NAER SN 5D THHIE, PCBI26
ERIERIZ, #ALOHEFEN S0 NIH 547 L
7= #-OH K1 %E z b5 (Fig. 2), A lA

PCB156 137 v P B I OENLEY MF Ms &
AV 7= in vitro 52 (Incubation time, 60 min)
I X pmEtci it &< EmR e
STz, TOREEMNS, BEICERE T
¥ 3% PCB 1%, B THL WO F
Fa L KFFLT,

E. #&#

PCB1561%, 7> h&E/LEYMFMsZ FHV 2
in vitro% ClZE&<AHINRNZED LT
7otz

F. PARRER

1. f@CFHR

1. KHETRE, ROys—, IpgsE/A, =ikl
HJ, A IR, HEERE, 2,234,455

4557i:/1/(CB180)0)@%%‘:79/‘
(DR fEEES, 106(5), 176-183
(2015).

2. KHETHE, &7 B, AR, JFAE—,
IS, =T, HEEE 7y MF
X7 v Y — A L% Luteolin tetramethyl-
ether DA, A ZEMFIEALE, in press
(2016).

2. FRFER

1. C. Ohta, Y. Kato, K. Haraguchi, T. Endo, N.
Koga, In vitro metabolism of nobiletin in the
small intestine and kidney of rats and guinea
pigs. p262 (2015). 12" Asian Congress of
Nutrition (/337 ¢ ike | # ik iT) Rk 27
#5 H 14~17 H
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ether by rat liver microsomes. p261 (2015).
12" Asian Congress of Nutrition (/337 ¢=1
REIE, BT PR 27 £ 5 A 14~17 B

3. KHFFE, VERER, JROWE—, mEgh,
TR AR, HEE . BEAEY
HRRFBLEMOCIMTEER ICLOG. ~
=T 52015 AT BRI L an Y —
(PP BE R, #RE ) SR 27 42 9 A 17,
18 H

4. 1ARRER, KA THE, IiEEE/A, Roig—,
R, HEESE, Blav sy 3,5.7,
4>-Tetramethoxyflavone O EAFI /= —
LABXOEN M A PAS0 12X H0H A
RF BRI PSS A RIS
(MPHRIRTHETR B 1G8E, AR ) Rk 27
10 A 30,31 H

5. mARHERE, HRILAER, BHBAT, JROKE
—, KHTH, HEESE, MEEEA, KRR
16, EEETM, R AEmICHERT S5 Ml
ik L OYR T 6-OH-BDE47 OfIAK. H
RIEFEH 136 o (U7 oatfik, 1]
HeTii) SR 28 4F 3 A 26~29 H

6. K¥ 1a, BEHBA T, KOWE—, KH
TR, HEE=, MEEA, =R,
Caco2 fil@icB T A7 VA a7 ER 1
DOFFEHB B KT vt T o2 R
RHLE 136 4 (N7 gk, B
i) SRk 28 453 H 26~29 H

7. RTEHEM, AFRSME, BHFHA T, N
FREN, ARF V6, EAEEH, KHE TR,
HEER, ROl —, RAEIIHELYH
W BT v FEEMOITFIEREREERED
fiEBH. HARIEFRE 136 £ (/X743
REIE, R T) R 28 45 3 A 26~29 H
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Sy A SR &

2,3,7,8-Tetrachlorodibenzo-p-dioxin Z X 2 g R FRAERNE L ~DEE L £ OB
#r : aryl hydrocarbon receptor K187 > b &AW\ 7= kadt

W aRitE<) IWHE P22 N KRFERFEPEIEF ey F AR B

W hE A IR TUN KRR RFFEI ARy TR SRS 0 e

e E S EE A N KRRy AR08 Bh#
MEEER UHETHEINETITIEIRT v b~DF A % UBRRICIDMER

FCAEE O A IR FIEEO—8m28, BN T ERO luteinizing hormone (LH) 35
L OV growth hormone (GH) OFFUL TIZERTAZ EZHL NI L TV, A4
EOMILTIE, XA 4T OFMERBUCEZE TH D aryl hydrocarbon receptor
(AhR) DB TXRET v hEHWT, LEEOBEM TE®EEFRLE L DIRT &2
A HRET 23 BREEICT 5 AR OF G 2R LR IEOBE RO E) 5
BEtL7m, ~7T e XREROMEIR T v M 2,3.7,8-tetrachlorodibenzo-p-dioxin
(TCDD) Z/E L, FIIEICIRIET 2 E 2B EFROBEENLENIZONT
TCDD D24 i L7z, £ OfE5. BARMRIEIZHB W TIE TCDD IZX VT
FEAR LH BEO GH V-ULHET L722y, KRERBE IR CIEEI1380 b n
ST, EBIZ, BRIEBEOMRLE VAR Y VX7 EORBIZHT 5 TCDD
DY AR KRIBICE > THE LT, 2O DREHI~DEE L 5L T, K
E#ROBERORZRBATEIRS LOMER OV » 7 U EEHFPEITX TCDD BRFERHMA LY
HA L7-BFARIOIRICBWTREE I L7228, AhR KHEIE TiX TCDD 2k 5%
BIIBOON o, I B EFRECEKARE D AR REBIZE > THEK L,
FEWNT, Bl AWR DOFEZRETT 5720, ARG 5 W REREKIC
TCDD Z AL U84 e L7z, £ DfER, BAEMR{E~D TCDD EEIC L -
THEU DHERRIE O GH mRNA B/ 1%, KREBHRRHE ORIV C I3 K F A2 1k
Folz, L EDORERENG 1) TCDD IR EHD AR %4 L THlRE LH/GH &
AT S, ERICHERKREORBEZEZELZT LI &, RHWNT 2) H
RIBD GH FEMENZIIRHED AR b EHEETHZ ERHLMITR ST,

A. HERER &% growth hormone (GH) D3I b iRIR

TR D 7 A A% o VIRFEIC L D MER
iR OO HA AR IRVRS B I 1 IR & TR B
L e ENRHIME R T 27 0METH S
(1) HHETIX, HEEEL A A F
T 5 23,78-tetrachlorodibenzo-p-dioxin
(TCDD:; 1 pg/kg, #&H) OIEHRT >~ b ~D
WREE 12 LV AR OIRE S 7R
ibi FEE{K luteinizing hormone (LH) 2ME T
L.z s UTlREROMRBREAN
EETHIEEZHLNILTWS (2,3),
B2, TCDD IR DK T B A /LE T

D S8, 2 & fHRE U CIRIRE K
HRENELAZELRHLTWD 4, 5),
%< DA F XL FEMERBITIL, aryl
hydrocarbon receptor (AhR) &ML 23 EEE
THHD (6), HEREEREIZR LT
AR NFETLH0ENFIFIATH L, £
I CAREEOHIETIZ., ERROKR
LH/GH K Tz S < EEMEICR LT
AhR DEH5T 50 &0 % AhR #B{5 1K
BTy FEHWTHRE Lo, ABFECTId E
TR BEED AhR OEEMZH S T
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Hlzh, ~T r/RIEAD (Het) DILHRT
MZ TCDD ZMFL7=D5 | [RIENIZIE
ET28HAR (WT) BIE. Het JRIR. 72
5N AREXRER (KO) BIRD 3 FH/]
T, TCDD T L 58 ZOENZ ik LT,
SO BHERBH D AR %53 5 ATEE
MERETT 5700, WT BB LW KO
F&~?D TCDD IEFE2RE LH/GH ¥
BUCKITTRES i LT,

B. WFIEHE

1. B EER

AhR-KO J v FZ . XTN™ TAL nuclease
N7 2=z AW THEE L7z (ERk 26 4F
M e A E), B FROHERNL,
HAERORS 2 WTXE/NF L7 A
DNA Z#HiHH L. AR ELEFE2a— N7
57T A ~<—%F\i= PCR |2 X - TIT
>77,

1-1. "R AhR Bx 1B T g
HERED AhR-Het 7 v b~ 2 —BEASEL L,
BRAENICHE TR SIS E. EDH
iR 0 HB & L7z, 5472 AhR-Het
R Z v FOREYE 15 B BIZ, TCDD (1
ng/kg/2 mL 21— 9l) ZHEIREO&KREG L
7o RHBBREICIX, 2 — D B2 E LT,
AR 20 H H OfRIE X 0 fERkE K O ik
BRI LT, —HOEBRTIE, HAEK DK
Pt T o ELIH 572, TCDD 4L
HBEORET7 v hEBRICHESETZO L,
A% 21 ABICBWCHEEAL S ¥ 7, Bis T
RZRRLT=0b, MiAE 21772, 7
TR, (R, KR, NLFAFEZEE MR
Bt (AGD) 72 b ONZJRIEEREERE (UVD)
ZRE LT-DH  LIBEOITERRER ML L7,
1-2. FHRD AhR BEfn A TOL#L
AFEHTCIE, D AhR {5 TR 0B
PR D720, £ TOIED AhR-Het &
72 XOHERT v R EER LT, 372
L. WT I x AhR-KO & %\ %
AhR-KO Hf x WT HEDOMAEHHE TDOR
BLiZ L > T WT BLW KO OIERT »

N/, TR ENEE 15 BHEIZ
TCDD (1 pg/kg/2 mL 22— ) HHWE
a—rilzEERORE LD L, EIR
20 HEORRE XV T REZERR L,
2. U7 /VH A RTI-PCR %

ik L 0 total RNA ZHH L7=DbH,
PrimeScript RT reagent kit with gDNA Eraser
(#1734 A4t) ZHWT cDNA &
L7z (7)., Zhz#sill L, Fast SYBR
Green Master Mix (Life Technologies £1:)
ZRAWTHBH /X7 EH D mRNA R
LEh 2R Uiz, iz, #—7 > b
mRNA @  threshold cycle (Ct) fi %
B-actin mRNA @ Ct fE CHiE L7=,

3. Enzyme immunoassay (EIA)

FEVEIMYE LH 3 L0 GH IR, ik
Dy b AW T OIRMERAE 27E - THEI
E L7z, MiEIE, LH [ OW CIEERA O
PRI T 2 A IRIGH 13 5 SR
L7=DBIZHRIEIZHW,

4. ZZRATENEER

PEHR (3) (2E~> T, HAEKEED 10 B
KO 11 B s bRe | R R 22 AT B ER R
AT o T, FEIEICI AR A Z VY, 30
Sy I 2 s $ 2 FHEl L7z,

5. %y b U orEg R

BEH 3) 1T~ T, HAMIED 8 Ml
REICSEM L7z, 0.01% Oy U )k
UT LGRS LOKZmT- LTe 2 ROk
Kz HEL, BRIZERESYZ, =B H
720 DEFOKEE faKROEREZENME LT
BIE L ROKEIZKTT 20> 1 U UK
DY KREAMEGFIEE LTEH LT,

(f B ~DECLRE)

AWFFEIT I T DB ERIT, TTUNKRF
B EBHAIE 12 &5 4 SIS,
B FEER T BRI X2 EBREHE O KGR O
b LA B DR & FTREZR IR 0 IR L T
FEhiti U 7=, B EERKGRE 5 A26-151-0~3,
B 2 ERRIT, TTUN RSB
oz EEp 2 EEAA % 10 &5 2 H
DRFEICHESE ZESOEKRZHETIT-
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7o (KGR = 26-4),

C. BroERER

AhR-Het #E#EZ >~ b ~® TCDD M##&
IZE - T, THE TORSEEFREEIC WT
FERG IR T3 T #E{A D LHB mRNA 725
NI LH b3 L7z (Fig. 1A
and B), L72>L. Het B&IR ClidEEH
IEE Y KO BRIBICEBWTITEEN T
E%& L7z (Fig. 1Aand B), Zh EBE& LT,
LH O T TE < HEROMERILVE ERK
DREEH Y X7 EH Th % steroidogenic
acute-regulatory protein (StAR) @ mRNA
L, WT JRIRDAT TCDD (2L » T
fiF L7z (Fig. 1C), & {2, TCDD & WT
fRIRIZEB W TN FTEAR GH mRNA ¥ X
O GH RE AR S 7203, FERD
HE: KO JRIECTIERO Lo Tz
(Fig. 2), 7272, LHB/StAR & %72 V)  TCDD
ik A GH BEOIKTIX, Het f7E
THHEBZEMMBRH S (Fig. 2B), fit\
T RE®ROHER ORI KT S AR D
A5 A RET Ul PRI R S 2 e B 2
F L7 R R A RATEN T D 4Gl
IR AOBEIEIT WT O AR Tl
DU KO oAV CiEel
AT (Fig. 3A), lREHIO LH KT &
BE LT AR NG DTz, IR RERY 22 PERR A
DIECTHD AGD 1T, RFEEITHNT
I3 TCDD |2 L2 BITBE SN o Tz
(Fig. 3B), —J7. WT OHAEMERTIX. §E
IR TCDD MEFEIZ L > THREB IO
RROWA 720 LB S 580 b
(Fig. 3C and D),

[FIRERG R LH/GH J&E A~ %
2OV, MERR IR S [RIERIZFREST L=, £ D
FEE. WT TIiX TCDD {R{FHI72iM T B
LHB 725 NZ GH @ mRNA FEIHLT
NRO HNTZN KO IZ2BWTIEZINH D
WEITH A L7 (Fig. 4), GHmRNA (29
WL, MERBIR TIX Het 1B WTH WT
ERIBRICIE T L7z (Fig 4B), 512, ff

R 27 AT R AR R A A B 4

WO LH KT &/FE LT, lEEROIH
FRMITERE CHL T v b U g
X WT HAEROATIKT L7z (Fig. 5A),
F o, TERERRMERRADIEE CH D UVD
725 TNT AGD 1E, WT B L Het A4
MR W TEM W LZE DM Z 7~ L
7= (Fig. 5B and C), (K& - (&£, . TCDD B
ERXOHAELE WT RoATEAD L
7= (Fig. 5D and E),

W, BHED AR EEFRLOES % K
ST 572D, WT BEXOY KO &7 v MZ
TCDD Z#WE L7-0bH, RIEKT TEAE
LHB 725 ONZ GH DO3EBKEEICH T 5
R LT, ZOREER, IR T E#K
@ LHP mRNA (2B L Cix., £HKD AhR
BEFROEWIZED 57T TCDD 12X
HEBIEBIIA L 2o 7= (Fig. 6), —
7#. GH mRNA [ZBAL Tix, HERRIE T
WT F~DIREICL > TORFERET
NBIZE S KO BE~DIREE 13K T &
\ZIEF » 7= (Fig. 6), —77. MERRIRIZHB W
TIXFHED AR OFEICEDL S T,
TCDD (2 X% GH mRNA OB IXIFIE
RIERICAR L7 (Fig. 6),

D. B

AWFFETlL. AhR-Het £:F v N DFEIIE
PIZIRTET S WT, Het 83X KO 1ED
3 FMTEAAFL Ik D LH/GH K
TEERETHREREFICHT 5 AR
TEMHEL DT B 2 /Gt Uiz, Ikt R~ D R 2

U5 ECiHEA B REZEET D0
ERNd D08, AEOBFHCR VLTI, B8
DT & TR BB ATIEIZ A 72 <
ELEETRETHDL ERDND, Bl 21X,
NU T NT 7 KIREREFR2 O KO BO
HAR (KO &) & Het fEOHAR (KO
Ay Tk, FIL KO BThHo THLEFR
BLORBICHELEZNREL D (8),
Cytochrome P450 1a2-KO #HfE~ 7 A~D
T ATX UIREEIT. WT iR~ 7 A~
DR LY HIREBITHERAEWES D
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9), SEIOKBETIZZN D ORES 2 &
FRICE X FIIERIEM CORE 21T H 2 &
2L > T RHOBEFROBEWICER T 5
NEAZPER L IRD AR BRI H SR
THBGOERBICE DT, METOREE,
Mtz WT JBIRTA L5 TCDD KFEHY
72 LH B X GH & FiX, KO IR Tix
LB OENRNo T2, SHIT, IBIRKEHR
D StAR OFEBUK T O AL BT Bk
DRRBATENIESE > 1 Y VEEGFEIRT
72 B NNZIRRE S OFE %~ O A% O R
iflE AR KIBIC X > THE L, U E
DOFER G, TCDD [ZHRIE D AhR JEME
b # LT LH/GH OB AR S+,

HAERDOREZEET HZ LR LI
o,

AL CTIE. WT BEL KO #nEh
DIEIRZ ~ b DORRIE Z AT TCDD &
/972 LH/GH {X T IZ*3 % £:{K AhR
DEFH HIET Lz, ZORFTIE WTn
DORHEIZEB W TEH TCDD (2 L 2RI
LHB DIETITRRD BN 7228, Th
SFENT L 7B IR 3 BRI Het BT
TholoZ ENFEREEBbhd, WIE 2
X, FEBLO ARR (B 6T, IRIRDEBR
FHN WT 235 Het (B D DT TE
BENHERTHEFERID, TCDD N
LHB ORBIZKIFTEEIIRIE AR O
T ERE~DIRIFE MO TRE W EE
2 6bN5, —7F. GH mRNA ~DE%8 3
IHEFRERSTEBY, WIT BE~0D
TCDD HggE iz L v . HEHER 'R o GH
mRNA OFRBIIRA L7223, Het BILO
KO ROHERR R CldIMERNIZIEE 5 72,
ZDOZENE, TCDD 2 X A HERRIR D
GH & FIZIZEHAED AR EMHELE —F
DELGZRI-TZEIRBENTZ, Fx T
i, TCDD MEHA & I HERR IR D =1
FaRxrFo LYV ERDSE 2R
GH K TIcHFETHZLEZRELTWD
4), AREERITIINE LS EFHELTE
V. TCDD ZfHAED AhR JEMELZ @ L

TarFarrarz{KF SE RO
AT GH K TIZH 57T 5 & OWENHEE
N5, BEOarFaxTo AKTR
AhR {KIFRNZAER T 0B 0L, 5% D
ETH D,

E. &5

TCDD {KAFR 72 f6 AN T HAR LH 3%
Daf R T HMRMAEIL, FRIED ARR
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Fig. 1. Effect of maternal exposure to TCDD on the pituitary expression of
LHB mRNA (A), serum concentration of LH (B) and testicular expression of
StAR mRNA (C) in male WT, AhR-Het and AhR-KO fetuses. Pregnant AhR-Het
rats at gestational day (GD) 15 were treated with TCDD (1 pg/kg, orally), and male fetal
pituitaries were removed at GD20. Each bar represents the mean = S.E.M. of 6-10 fetuses

which were removed from different dams. Significantly different between the pairs
indicated; *p<0.05 and **p<0.01.
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Fig. 2. Effect of maternal exposure to TCDD on the
pituitary expression of GH mRNA (A) and serum
concentration of GH (B) in male WT, AhR-Het and
AhR-KO fetuses. Each bar represents the mean = S.E.M.
of 6-10 fetuses which were removed from different dams.
Significantly different between the pairs indicated; *p<0.05
and #p<0.001.
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Fig. 3. Effect of maternal exposure to TCDD on the masculine sexual behavior (A),
anogenital distance (B), body weight (C) and body length (D) of male WT, AhR-Het
and AhR-KO pups after reaching maturity. Each bar represents the mean = S.E.M. of 10-20
pups which were born from 8-10 different dams. Significantly different between the pairs indicated;
*p<0.05 and **p<0.01. AGD, anogenital distance.

— 116 —



R 27 AT R AR R A A B 4

LHB mRNA GH mRNA
124 5004
koK 4 #
— ] e T A I _T_
'*% il 4001 [
& g
LS 300
°
— 6
g N 200-
=
nEc | 100
0 0
WT Het KO WT Het KO

[ ] Control [ TcoD

Fig. 4. Effect of maternal exposure to TCDD on the
pituitary expression of mRNAs coding for LHP and
GH in female WT, AhR-Het and AhR-KO fetuses.
Each bar represents the mean £ S.E.M. of 6-10 fetuses
which were removed from different dams. Significantly
different between the pairs indicated; **p<0.01 and #p<0.001.
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Fig. 5. Effect of maternal exposure to TCDD on saccharin preference (A), urethrovaginal
distance (B), anogenital distance (C), body weight (D) and body length (E) of female WT,
AhR-Het and AhR-KO pups after reaching maturity. Each bar represents the mean = S.E.M. of 5-20
pups which were born from 4-10 different dams. Significantly different between the pairs indicated; *p<0.05,
*%p<0.01 and #p<0.001. UVD, urethrovaginal distance.
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6 ¥ o] 600 { %
5 5 i £ 8] 500 L
? 7007 S 7 *
o 41 600 1 & 6l 400 - T
o 500 o
S 3 S 59 300
© 400 1 S 4l
> >
2 2 300 1 2 3 2001
S 200 $ ..
x 19 74 100 1
= 100 - 1.
0 0 0 0
Genotype: WT KO WT KO Genotype: WT KO WT KO
(Mother) (Mother)

[ ] Control Il TcoD

Fig. 6. Effect of the genotype of mother on a TCDD-produced reduction in the pituitary
expression of mRNAs coding for LHB and GH in male (A) and female (B) fetuses. WT and
AhR-KO females were copulated with AhR-KO and WT males, respectively, and the pregnant dams were
treated at GD15 with TCDD (1 pg/kg, orally). The pituitary was collected for analysis from heterozygous
fetuses at GD20. Each bar represents the mean = S.E.M. of 6-10 fetuses which were removed from
different dams. Significantly different between the pairs indicated; *p<0.05 and #p<0.001.
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Fig. 1. Effect of maternal exposure to TCDD on the hypothalamic content of ATP (A)
and pituitary expression of LH (B) in male fetal rats, and its recovery by a-lipoic acid
(LA) and thiamine. Each bar represents the mean = S.E.M. of 5-6 fetuses which were removed
from different dams. Significantly different between the pairs indicated; *p<0.05.

— 124 —



R 27 AT R AR R A A B 4

pAMPK/AMPK
k% #
3_ W
=
(0]
5 25
Control  TCDD TCDD + LA ..gf N

rols

PAMPK prop——— JE‘E15'

AMPK [# « v« mmemal 0oF |
E 1
()
¥ 05

° Control TCDD TCDD
+ LA
Fig. 2. Effect of maternal treatment with TCDD and a-lipoic acid (LA)
on the hypothalamic level of AMP-activated protein kinase (AMPK)
and its phosphorylated form (pAMPK) in male fetal rats. Each bar
represents the mean = S.E.M. of 4 fetuses which were removed from different dams.
Significantly different between the pairs indicated; **p<0.01 and #p<0.001.
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Fig. 3. Effect of maternal treatment with TCDD and o-lipoic acid (LA) on
the hypothalamic expression of mRNAs coding for hypothalamic regulators
for LH synthesis and its receptor in male fetal rats. Each bar represents the mean
=+ S.E.M. of 5-6 fetuses which were removed from different dams. Significantly different
between the pairs indicated; *p<0.05. NS: not significant.
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Fig. 4. Absence of the effect of maternal exposure to TCDD on the
hypothalamic expression of mRNAs coding for proteins associated with LA
synthesis in male fetal rats. A, The pathway of LA synthesis. B, Each bar represents the
mean £ S.E.M. of 5-6 fetuses which were removed from different dams. NS, not significant.
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