506
OZ
CH,Cl, ————— CHOHC, Heocl €O + HCl
P4S0(CYP2E1) '
GsT GSH HCOOH » CO,
(GSTTL-1)
\‘
GSCH,Cl  —— GSCH,OH GCH + HCHO
GSCHO -~ HCOOH — CO,

Figure 4. Y7 um A% > OfRHRE (U85 22,

ERLHDE, BRREPBIATEFENSHFRNE IR
PIRETCOHBNAEDOEE THLHEEZI BN
fz. 17 4R 8 Bl B UL TR IR F RET D el Be
THoeh, TNHEOEBEIFEMLh5ERt
g BB ARAEER (Figure 3A) ©EHEAY
IPNB (invasive IPNB) = dHHEARERIEERE
HAHWNFHIBEFFABREE TH oz (Figure 38).
THICHEEBROFERZ EEZ SN TS BIlN-
2/3 R IPNB O FEREB LA DILEFEDIREICHEERE
Niz (Figure 30). %z, BEENBERESOEIL
SHEOIEEIC, REEMRZET %D HER
1big, BEERE & 6750 BEEEHROEIEER
ZhF+ stz (Figure3D, B). —7F, BT
FEEEAZRIC S & 50D 0 BB LIS ENER
S HONBDIHT, FHEEPEITIEFRERE
lEHonEhor.

k&YW BEBROBRETFE LTEREINTL
B - PBEARER, PSC, BLOE (FRELE
wEe), FFRE, BARFFR® CREFRAI SN
WZ &, BHEEEEPEEDEEEZEL, BillN
© IPNB 73 £ DFiRRAEN LEFEBEICH BN
TERMETDE, ABEBICBI 2EERER
i, EEMEL EONNBRIC K DIBHEEGESE
A5 REE DIBFEEZL, BillN A IPNB 73 & DR TE
RE - BHRE R CRBEEEBERICE S L EIER
#2 (multistep carcinogenesis) EEERL TS
TEDHEEEINE. T, FROERG>TKED
BEEPHASLUHNBEDZHEERERLE
DER®, BT BHESICEShONVEBREERDY

(56)

HAMICIRERME $111% 535

HIEFNEFET 5 &lE, LREEDREHFER
TR EBLTVWSEEZIBNS.

17 G 5 BICIE, BERIESIC I CICLEE
U B R EE O D EITIR Th o
fele & AAFEECAT 2 MEAG ENTON .
12 BICIFABBTREDTOND, D55 44
T PRIEREICS W CEERGE TH Y,
IR &G ol TS REEMIRE MG TIE
PEEROREEERICINA T, BB BillN-3H/E

D&% ERNENLERICHASN T &75‘55‘@
LTWBeDEEZSNS. 124610 10 4TI

U IEESRE DY Y T Y TP, 4T iﬁ
T IERRRREEA U ) BT S IR A S N T,
BT ST D4 L 2 i Sle & iR
BEEA, 2 ICIERBIARICH o 2 A
Fonh.

I 12 ISR 5 BT LE TR B B B 5
BHon, 1HTRY Y EERSHS N T
THETRERO 1 fICEBRARICN LTS V4
AT E NI ASR, B, EERATET
T D1, BREE S ShOMERAEHN
BHEE TIC, YIRS S Bl 4 5] & IETT% 5 )
th 4 BB L TV B, —A, CIREID>5 1)
CIRHBBRAHSNEA > HEDOD, FREME
Fle ko THE L.

%ﬁﬁ%ﬁ%ﬁﬂu;%ﬂ%ﬁ%ﬁ%bzzh

AEBHBICHT DEERSHEFDOREME
i& DCM ® DCP DMEE ENTE Y, FTEH DCP A
BBERAERLICEEASNTVSY. b
HXUFMITBIT 5 DCM DOFREITIE, CYP2ET A
592 CYPREEGSTT-IHBEE TSI ILA2F
# SEBER (GST) BROEFEL, ERERE
BTCIRIICCYPREEBTCRETN, SEERETIE
CYPHREED\RIM T B 1ctd, GSTREHEHELT 5.
GST R ClE DM STV 2 T4 aaENT S
(780XAFIV) TIVEFAVERY, EHITR
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VLT IVTE R, FBAERT ZBbREICAHE
n% (Figure 4)®. T D DCM H* GST #ZFEEITH L
THREESNBICECS S (7AanXFL) JIb
BFAURRIVLT VT R EDRREASEEHN
DNABEASIEH T LTRBICESIANZAL
REZS5NTWS. LHL, DCPORHICDONT
IFEBSMCENTWEL. £z, DM ® DCP %&
BWZREL DEIEEHITON TS, BRER
FBISFERTNTUOEND™Y . —55 BEHETC
VT, KEDO=FEE )L O— XETIHBICH
V5 ERE DM ICBRE Lz H@E O 2R — M
EHHON, FHEEEBERDOURAIHNBH ST
EDREESNENEDD, ZFDBOBIEEDR
BTIEfREEERREOEERISER LTV
5™,
FEFEIBICHIT D DCM ¥ DCP [Tl
BENTWeT DD, ERRBHEARIL T
<, tDEEMBHREICES LIRREkIEEE
TEGV. SRR INAROFREM D HE
ETNTUVERWRE, ERGRRNEERETS
DEBDITND.

§EE§?®mUﬁ&

KEHHESDNCE D TZBRIC, APRFIIARERT
FREEARHCH T BIBEDFEEHE RERIEN % %51
Lic& A, TEEMDREETCH > TER) & LTI
FICHRE LR D, AGEEBICHIT 58S
BRI THASTZ EHFBELE. 22T, BBITK
EHICH S BEERMN S K UBTZEMER Y o % BEgA
Lfz. EIRIERREZEL SOEERIEICET S
BOEhEMEIWNET &P, AFEEBEDOTH
DWNIIRNEED SDOBREDEENH SN &
H5, Ybkic TEEEASARRINE) I L.
S RGEERDTH D WVILEREB DR
SOTHRERETO>TVA. 2013F£108&KY,
DCP Z#ER R D2 (FIRIEE, ZDMOREDE
ROEHICRSD) T, (1) BREESR, 227,

(57)

207

fhE, TMOREEEBRDBWNERT, () 3 FLY
IRETAREEETDHE, ICEBLEES,
MEREEFR AR ENBTEEBTmofe. Th
ICR D THRBEFFHIRED SDEINT 6 HB
IC 1 BOBREZBHESIT AT EATEDLDIC
iEofe. e TIRENARINE] BT,
BRESZITOTWCTFETHD. —hH, BEES
BHEARERE [MRIFEEICHONDEE
EFIEDR TR S RRBZR] [CL>THiRE
T TCERD, BEREHEARIC L DEEREE
AHDZZXLOFEMEVERICRRETH 2. %%
BB DIIZERT & DR B A 5 & TR
D TNEWNEEZ TS,

—7, BEREEHEFRIE, DCP DHFREES
Tppm & L, DCP ZHNADEE 2A (B FDEHA
MDEF5H5) I, 7ty FMHIRITREEH
DADET (E FOENMAELNSS) (KB &
FREL TS, RE, BERFEEARSZSYH
REEFRICBWNT, B BERREOBEIC
DWTDREDIRIBEINTWND. TNFETRERF
A5 DREEROBEIIFEACTONT I EDL >
feled, ZOMEMRLHFEINS.

4]

%abum

SEIDEGIE, CEMELNEEEOER L 55
TEETRL, FRAERERELIBRINLCLE
Bofe, TOT LN, BEEEICRS TRLDEM
EEDERICHITBENES L DBERTOE
B L, FNOSOKAC DOV T A S TR
TENERFZRLTVND. SEOEFAEELT
BONDIBRIIBETHY, ZOBRELHE
L, #HTEE TORENEGS.

BEE L ARSI LT WEEWNESFIEEEE, TIILARER,
MNEE, WHBRIE, B &, PHRIEZ, BF B B
NI, BEESLYE, (LUARER, S)EE. AlEes, N
B, B B, BEBRTF BREA, KEERE, I
5, ThaEF, RIETF. AEBE, LB, ARk
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B, RIROFIRIEEZDOA 7 ¥ vy MEIE
FIRIESFIDOEEBIC, MIREDY 7 na 2 ¥
~ (dichloromethane; DCM) < 1,2- 7 m
7Ry (1,2-dichloropropane; DCP) &
EHEREIN W Z EBNRERE & H#E =
HEEEN LI LB NRE Sz 19,3
bbb, BEAFEEICLS THRIEELE TR
A LTERENADER LANCET 2 mEx)
WEETHD LFEWEIZSELBENAR
JE & OREBEBRIZ OV T~KIKDOHIIEZESE
DEEBFIH B DR~ A% 2013 £ 3 AIZAR
ENn., FOFTEEIOEF T VIEEREIL.
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DFIRIEZES COREBEEFREEFICON
TR 5,

NEAE D FE I B ) & fERR K F

E, I—roX RKEBXIUOA—A T
UTICBTHFRNBEEREOREBEREN LR LT
WA Z ENRPEINTWD 46, —J5 FF4-E
TEOBBERIETERICDD LREINT
W3, ZhbDERFE LTICD SHEICBIT 5
FFRAErREE OB HV ., NREERIIT-CHE G
2l ORI L DRBRED M B, REMEEAL
HRRE R (PSC) U 4 VAMFFRDRBEASR
DEMRERDHITONTND, KFEIZHBNT
b, 1985 0D 2011 FOF OB « (UFE -
B - BIEO 4 BOHIRS ARET —F % B

W AR OERTIEREASR(AD 10 5x)
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2 FEREDYEREATE HE3I0E F1E

fEFILHRFIC 30-49 IR TigA o7, 1985 &)
5 2011 EOMO N DEVEERE L 0 £FE D
EEOFEMAEIETE (AO 10 FX) DF
B HD L IFHRBEEREIT 1995 £0 A
T8 (ICD 2EOERE) Lk, b
mEIMER 2R L, PSRRI 1990 4L
BROBEMICH Tz, SBIZ, ZThbDOER
HERIZR\ T, 1995 FELUE, 30 B b 49
AT IS 1T B IR O F R E R R R
BT RIZB W THEREMISZ b Nh -
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EE A EDEEROFRRITAHTH DA,
JEE O ERRE 71213 PSC, B - JHE A ME
% FFPUREEE . R (Clonorchis sinensis
R0 Opisthorchis viverrini) \ZiNz T, = b
VT IV EDIERENRESNTE
T, FEOMIT, RIEMEBRRER. BEFFED 4
WA, CEIFFR T 4 VR HIV 7 4 VA JF
T, FERWR. BB, 7= —)L&Ek, BUE
E IR O RE SRR S TN B 1214 ARH
TIHARMEBEEREOER L LT, C BTX
UANVAPBEETHY, BERTEIESIZE
58 18 EIRF T EEHRERS DI LD
&L FFRRBERE O 18.8%1C, C BETFADRESE
ORI S D HF Tl 38%Ic, CRUAT
KOBEYENH DD 21O, —F
International Agency for Research on
CancerARCIMZ LB &, 77T b,
BEOEEHESE, YV h=U A Pr TR
fERATF & LTHRESN TS, F=, Hil
TR, =R 77y r=bu Y {bawix
group 2B (possible carcinogen to humans)
WHEITHWS, L, TNHRERE
IRHEEREE LT, WRER - WREEEE, BEMUE. B
B, BMFEOBEIAOND bOD, IBEE
DBEFNIREET TIZH LN, REFE
ZTHWLILTWZ DCM, DCP B XL
1,1,1-F UV 7 m o= & > (Trichloroethane;
TCE) i% Globally Harmonized System of

Classification and Labelling of

Chemicals!®Z & % & category 2 (suspected
human carcinogens) Z43¥E &4, IARCID
\2k 5 & DCM 1T group 2B IZHE S TW
Do

AR TR B RS EES

BEE CICKRRORGEZEZDILH 50T
BB A L REEIT 17 FlICHER
nNTW5s 2, BEEZEEOWRE IDOREETO
MRS 16 Fla b &0, PRk 3 4F 4 A LI (3R
FRICHER) ICRERRIEPICIESE LB
HEE 0 AEBEEF L LIBEEBmORE

U RZEEHT L. BARABEOFLREE

D 1,225.4 15 (95%E XM 700.2~1,989.6)
ThHY, BOTEWRRI AT Thol, T
O 17 FIRHEL TCWEE, 7%y MRE
FIRIERFA TlkA o 7 OPeldsl e LTEHED
DCM, DCP, TCE 7 O FH#ER &%
< OLZEWENER SN, EARBE
OW|E N LWL B L, 2D 1T HEENIRE
L7=BHEEENZ DCP TH V., 17 Fls 11 41
B DCM IZHBRE L Tz, £2, MMIIITE
BAGBREFEERGHATOBRE 1910 &
e, BEEOZERF AT LAEHE LU -EEE
BRCTIREKEITI S o72b O DOEREN
B6%ICEL TR | FRINTEERBPERT
% 1= RVEEE B TEWBERIICH -
L REREBRZRII OB E TSN
TWa, £, BEEEZIToEZA, @
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FIZz4 3 (ACGIH) 200 8 Brfi SE¥RFA i E
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2.6~7.2 1%, 621 EREDEREE ThH o7/~ LR
HInTWa,
AEEEIC BT HIEEE 17 FlO2 g
FERIT 5 mh b 4Rk L. BE OIS E DL
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HIZ B AEZHOREFIN O bRELERL T
%, IERECEE L EDOERER UEF L.
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(BilIN) = intraductal papillary neoplasm
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1,1,1-Trichloroethane Diethylene glycol monobutyl ether
1,2-Dichloropropane Propyleneglycol monomethyl ether
Dichloromethane Z-Methyl-Z.éipentadiol
Dichlorofluoroethane 3-Methyl-3-methoxybutanol
2-Buthanol Solvent naphtha (coal)
2-Methylpentane Xylene

3-Methylpentane Kerosene

n-Hexane Mineral oil

Cyclohexan Hydrocarbons

Isopropyl alcohol Aromatic hydrocarbons

Ethanol Inks
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Outbreak of cholangiocarcinoma developing in printing
company workers: new occupational disease

Shoji Kubo”, Shigekazu Takemura®, Chikaharu Sakata®,
Shogo Tanaka”, Yasuni Nakanuma®, Ginji Endo”

An outbreak of cholangiocarcinoma occurred among young adult workers in the offset color proof-printing
department at a printing company in Japan. They were exposed to chemicals, including dichloromethane and
1,2-dichloropropane. The measurement of liver function tests and tumor markers, and ultrasonography was
useful to detect the cholangiocarcinoma in a regular health examination. Dilated intrahepatic bile ducts without
tumor-induced obstruction as well as a space-occupying lesion, bile duct stenosis, and dilatation of bile duct due
to main tumor were observed in diagnostic imaging. The cholangiocarcinomas arose from the large bile ducts.
The precancerous or early cancerous lesions, such as biliary intraepithelial neoplasia and intraductal papillary
neoplasm of the bile ducts, as well as non-specific bile duct injuries, such as fibrosis, were observed in various
sites of the bile ducts. The cholangiocarcinoma are now recognized as a new occupational disease.
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