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occupational agents or factors were responsible for
cancer development in these workers. Consequently,
identification of the chemicals used during work and
estimation of levels of exposure to these chemicals are
important. However, the levels of exposure are not
directly measurable due to substitution of the chemi-
cals at the plants and closing or relocation of plants.
Accordingly, this study aimed to identify the chemi-
cals and estimate the levels of chemical exposure in
these workers using mathematical models.

Subjects and Methods

Subjects

The subjects were six printing workers employed
at Plants I (Miyagi), II (Fukuoka) and III (Hokkaido),
all of which were small-scale plants with fewer than
50 employees. All subjects had cholangiocarcinoma.
Subjects A and B were acknowledged by the Ministry
to have developed an occupational disease as of June
13, 2013. This was also the case for Subjects C and
D as of October 1, 2013, Subject E as of August 1,
2013, and Subject F as of January 31, 2014.

Collection of information regarding working condi-
tions and chemicals used :

To identify the chemicals used and estimate chemi-
cal exposure concentrations, the following informa-
tion was obtained from the Ministry: volume and
ventilation rate of the printing rooms, type of printing
machines operated by the subjects, components of
chemicals used to remove ink from the ink transcrip-
tion roll (blanket) and ink roll, and duration of the ink
removal operation. Information on the usage amounts
for 1,2-DCP and dichloromethane (DCM) was also
obtained from the Ministry.

Estimation of working environment and exposure
concentrations

To estimate working environment concentrations of
1,2-DCP and DCM in the printing rooms, we used
the following formula derived for a steady state from
a well-mixed model®*:

1,000 G, 2447
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where C is the working environment concentration
(ppm), G, is the generation rate of the chemical in
the entire printing room (g/h), O is the total ventila-
tion rate (m*h), and M is the molecular weight of the
chemical. Assuming that the entire amounts of 1,2-DCP
and DCM were vaporized, the G, value was calcu-
lated by dividing the daily amount of the chemical (g)
by the working hours (h).

To estimate exposure concentrations of 1,2-DCP
and DCM during the ink removal operation, we used

the following formula derived for a steady state from
a near-field and far-field model®?, where the near
field was assumed to be a sphere, and the radius (r
(m)) was determined based on the distance between
the generation source and the breathing zone of the
worker in the ink removal operation.

1,000 G, 1,000 G, | 2447

CF,x= Q + ﬁ X M
where C, (ppm) is the exposure concentration during
the ink removal operation. G, (g/h) is the generation
rate of the chemical during the removal operation, and
its value was calculated by dividing the amount of
chemical (g) by the duration of the removal operation
(h). B (m’/h) is the air exchange rate between the near
field and far field, and its value was calculated using
the following formula, based on the assumption that
airflow passed through the surface of the near field at 0.1
m/sec:

B=0.1 x 3,600 x 277*

Because the windows of the printing room were
closed and air blown from the air conditioners did not
directly strike the near field, the airflow rate might
have been less than 0.1 m/sec. Accordingly, the
airflow rate of air passing through the surface of the
near field was assumed to be 0.1 m/sec.

Shift time-weighted averages (TWAs) of exposure
concentrations of 1,2-DCP and DCM were calculated
based on the assumption that the exposure concentra-
tions during tasks other than the ink removal opera-
tion were equal to the working environment concen-
trations in the printing room.

Results

Plant 1

Subject A was a male born in 1969 who had been
engaged in offset printing at Plant I from 1988 to
2011 and had been diagnosed with cholangiocarcino-
ma in 2011. Subject B was a male born in 1974 who
had been engaged in offset printing and relief printing
at Plant I from 1992 to 2011 and had been diagnosed
with cholangiocarcinoma in 2011. Neither of these
subjects had any other working history.

Table 1 shows basic information for estimating
exposure concentrations of 1,2-DCP and DCM. The
plant had two printing rooms. The volume and venti-
lation rate of Room 1 were 1,260 m* and 3,690 m?/h,
respectively, and those of Room 2 were 570 m* and
1960 m3/h, respectively. Local exhaust ventilation was
not installed in the printing machines.

Removal of ink from the blanket was performed
using 1,1,1-trichloroethane (1,1,1-TCE) until 1994,
and 1,2-DCP and DCM were used thereafter. Mineral
spirit and naphtha were used to remove ink from the
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ink roll. The amounts used in the printing rooms
were 320-710 g/h for 1,2-DCP and less than 1 g/h
for DCM. The amounts used during the ink removal
operation were 630-1,800 g/h for 1,2-DCP and less
than 4 g/h for DCM.

Considering the distance between the generation
source and the breathing zone of the subjects during
the ink removal operation, the radius of the near field
was determined to be 0.5 m for all machines, except
for the rotary relief printing machine. Given the larg-
er working space of the rotary relief printing machine,
the radius was determined to be 0.85 m.

Table 2 presents the estimated concentrations of
1,2-DCP and DCM. Working environment concentra-
tions in the printing room were estimated to be 35—
42 ppm for 1,2-DCP and less than 1 ppm for DCM.
Exposure concentrations during the ink removal opera-
tion were estimated to be 280-490 ppm for 1,2-DCP
and less than 3 ppm for DCM in Subject A and 310—
490 ppm for 1,2-DCP and less than 3 ppm for DCM
in Subject B. The shift time-weighted averages (10-h
TWASs) of the exposure concentrations were estimated
to be 100-170 ppm for 1,2-DCP and less than 1 ppm
for DCM in Subject A and 80-120 ppm for 1,2-DCP
and less than 1 ppm for DCM in Subject B. These
subjects did not use any respiratory protection.

Plant 11

Subject C was a male born in 1950 who had been
engaged in offset proof printing at Plant II from
around 1970 to 1973 and then from 1975 to 1998 and
had been diagnosed with cholangiocarcinoma in 1998.
Subject D was a male born in 1965 who had been
engaged in offset proof printing at Plant II from 1992
to 2008 and had been diagnosed with cholangiocarci-
noma in 2008. Although both subjects had worked at
other companies, their work at those companies had
not involved the use of chemicals.

Table 1 shows basic information. Plant II had two
printing rooms. The volume and ventilation rate of
Room 3 were 170 m*® and 3,020 or 1,790 m*h, respec-
tively, and those of Room 4 were 180 m® and 1,100
m?/h, respectively. Local exhaust ventilation was not
installed in the printing machines.

Gasoline was used to remove ink from the blanket
until 1985, and the cleaning solvents used thereafter
included 1,2-DCP (1986-2008), DCM (1986—1998),
1,1-dichloro-1-fluoroethane (DCFE) (1996-1999), and
mineral spirit (1993-1998). Kerosene and mineral
oil were used to remove ink from the ink roll. The
amounts used in the printing rooms were 230-580
g/h for 1,2-DCP and 0-310 g/h for DCM, while those
used during the ink removal operation were 330—1,200
g/h for 1,2-DCP and 0-830 g/h for DCM. The radius
of the near field was determined to be 0.5 m.
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Table 2 presents the estimated concentrations of
1,2-DCP and DCM. The working environment
concentrations in the printing room were estimated
to be 17-92 ppm for 1,2-DCP and 0-50 ppm for
DCM. The exposure concentrations during the ink
removal operation were estimated to be 150-620 ppm
for 1,2-DCP and 110-560 ppm for DCM in Subject
C, and 170-420 ppm for 1,2-DCP and 0-340 ppm
for DCM in Subject D. The shift TWAs (9-h TWAs)
of the exposure concentrations were estimated to be
62-170 ppm for 1,2-DCP and 29-150 ppm for DCM
in Subject C, and 75-200 ppm for 1,2-DCP and
0-150 ppm for DCM in Subject D. Subjects did not
use any respiratory protection.

Plant 11T

Subject E was a male born in 1946 who had been
engaged in offset proof printing at Plant III from
1980 to 1995 and had been diagnosed with cholan-
giocarcinoma in 2003. Subject F was a male born in
1955 who had been engaged in offset proof printing
at Plant III from 1980 to 1995 and had been diag-
nosed with cholangiocarcinoma in 2013. Subject E
had worked at seven other printing plants. Of these,
five had used gasoline for the ink removal operation;
DCM (0.15 kg/day), iso-propyl alcohol, mineral spirit,
mineral oil, and polyoxyethylene nonylphenyl ether
had been used at another plant, and unspecified chem-
icals other than 1,2-DCP and DCM had been used at
the remaining plant; Subject F had worked at another
printing plant, that had not used 1,2-DCP or DCM.

Table 1 shows basic information. Plant III had
three printing rooms. The volume and ventilation rate
of Room 5 were 150 m® and 480 m’/h, respectively,
those of Room 6 were 750 m?® and 2,400 m3h, respec-
tively, and those of Room 7 were 340 m? and 1,090 m%/
h, respectively. Local exhaust ventilation was not
installed in the printing machines.

Gasoline had been used to remove ink from the
blanket until 1984, and the cleaning solvents used
thereafter included 1,2-DCP and DCM (1985-
1995), 1,1,1-TCE (1985-1992), and mineral spirit
(1993-1995). Kerosene was used to remove ink from
the ink roll. The amounts used in the printing rooms
were 320-390 g/h for 1,2-DCP and 160-370 g/h for
DCM, while those used during the ink removal opera-
tion were 280-350 g/h for 1,2-DCP and 140-320 g/h
for DCM. The radius of the near-field was deter-
mined to be 0.5 m.

Table 2 presents the estimated concentrations of
1,2-DCP and DCM. The working environment
concentrations in the printing room were estimated
to be 35-180 ppm for 1,2-DCP and 20-98 ppm for
DCM. The exposure concentrations during the ink
removal operation were estimated to be 160-290 ppm
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Table 1. Basic information for estimating exposure concentration of 1,2-dichloropropane and dichloromethane

Calendar year

Printing room

Ink removal operation

Chemicals used for ink removal operation

Plant Worker of engagement Volume Ventilation Number of Amount of Amount of , B Amount of Amount of For removing
in printing (m?) rate ventilation 1,2-DCP DCM Printing machine m) (m¥h) 1,2-DCP DCM For removing from blanket  from ink roll
(m*/h) () (g/h) (g/h) (g/h) (g/h)
1988-1994 NI NI — — — NI — —_ 1,1,1-TCE
Rotary offset MS
1995-1998 630 <1 1,100 <4
B — 1,260 3,690 2.9 05 570 1,2-DCP, DCM Naphtha
1999-2011 660-710 <1 Sheet-fed offset 630-900 <4
1992-1994 NI NI — — — NI — —_ 1,1,1-TCE
I Rotary offset
1995 1,260 3,690 29 630 <1 1,100 <4
0.5 570 MS
1996-2001 360 <1 Sheet-fed relief 900 <4
1,2-DCP, DCM Naphtha
2002-2004 570 1,960 34 360 <1 Rotary relief  0.85 1,630 1,800 <4
2005-2011 320-360 <1 Rotary offset 0.5 570 630-700 <4
1970-1973 .
1975-1985 NI NI - - - NI —_ — Gasoline
1986-1990 3,020 17.8 230 270 330 400
I 1,2-DCP,
1990-1992 230 270 Flatbed offset 330 400 DCP. DCM Kerosene
(proof-printing) MO
1993 170 230 270 05 570 330 400
e 1,790 10.5 1,2-DCP, DCM, MS
1994-1995 240-270 280-310 560-720 670-830
I 1996-1998 280-480 56 720-1,200 170 1,2-DCP, DCM, DCFE, MS
1992 230 270 330 400 1,2-DCP, DCM
1993-1995 230-270 270-310 330-430 400-500 1,2-DCP, DCM, MS
1996-1998 3 170 1,790 105  280-480 56 Flatbed offset oo 430730 100 1,2-DCP, DCM, DCFE, MS  Kerosene
1999 470 0 (proof-printing) 700 0 1,2-DCP, DCFE MO
2000-2004 470-580 0 700-830 0
1,2-DCP
2005-2008 180 1,100 6.1 470 0 700 0
1980-1984 NI NI — — — NI — — Gasoline
1985-1987 150 480 32 390 160 350 140
m 1988-1991 750 2,400 32 390 160 Flatbed offset 350 140 1,2-DCP, DCM, 1.1.1-TCE  Kerosene
(proof-printing) 5 570
1991-1992 390 160 350 140
_— 340 1,090 32
1993-1995 320 370 280 320 1,2-DCP, DCM, MS

NI, no information; r, radius of near field; 3, air exchange rate between the near field and far field=0.1x3,600x27r%; 1,2-DCP, 1,2-dichloropropane; DCM, dichloromethane;
1,1,1-TCE, 1,1,1-trichloroethane; DCFE, 1,1-dichloro-1-fluoroethane; MS, mineral spirit, MO, mineral oil.
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Table 2. Estimated working environment concentrations of 1,2-dichloropropane and dichloromethane in printing rooms, exposure
concentrations during the ink removal operation and shift time-weighted averages (TWAs)

Printing room Ink removal operation Shift TWAs
Calendar year -
Plant Worker ~ of engagement 12DCP DCM .. . Durtion 12DCP  DCM “gl:::g 12-DCP  DCM
fn printing (ppm)  (ppm) £ ®  Gem)  eem) O (ppm)  (ppm)
1988-1994 — — NI — — NI — —
Rotary offset :
A 1995-1998 37 <1 L5 490 <3 100 <1
1 10
1999-2011 39-42 <l Sheet-fed offset 3.5  280-400 <3 120-170 <1
1992-1994 — — NI — — NI — —
1 Rotary offset
1995 1 37 <1 L5 490 <3 100 <1
B 1996-2001 40 <1 Sheet-fed relief 2 440 <3 120 <1
10
2002-2004 2 40 <1 Rotary relief 1 440 <3 80 <1
2005-2011 35-40 <1 Rotary offset 25 310-350 <3 100-120 <1
1970-1973
1975-1985 - - Nt - - N - -
19861990 17 25 150 240 62 98
c 1990-1992 28 43 Flatbed offset 3 170 270 75 120
(proof-printing) ———————
1993 3 28 43 170 270 9 75 120
1994-1995 30-32  45-50 280-360 450-560 80-99 130-150
8 — e
I 1996-1998 34-58 9 360-620 110 100-170 29
1992 28 43 170 270 75 120
1993-1995 28-32  43-50 170-220 270-340 75-94  120-150
5 1996-1998 3 34-58 9 Flatbed offset X 220-370 67 . 95-160 28
1999 56 0 (proof-printing) 350 0 160 0
2000-2004 56-70 0 350-420 0 160-190 O
2005-2008 4 92 0 410 0 200 0
1980-1984 — — NI — — NI — —
1985-1987 5 180 98 290 160 240 130
m B losg-1991 6 35 20 Flatbed offset 160 91 10 60
F (proof-printing) 65 — 115
1991-1992 78 43 200 110 150 82
7 —_—
19931995 64 97 160 250 120 180

NI, no information; 1,2-DCP, 1,2-dichloropropane; DCM, dichloromethane.

for 1,2-DCP and 91-250 ppm for DCM in Subjects E
and F. The shift TWAs (11.5-h TWAs) of the expo-
sure concentrations were estimated to be 110-240 ppm
for 1,2-DCP and 60-180 ppm for DCM in Subjects E
and F. They did not use any respiratory protection.

Discussion

The well-mixed model assumes that dilution air and
chemicals are quickly dispersed throughout a room
so that the same chemical concentration exists at all
points in the room®?. However, as chemical concen-

trations actually vary from point to point in the room,
this assumption is not realistic. Nevertheless, due to
a lack of information concerning concentration vari-
ability, we had no choice but to use this model to
estimate working environment concentrations. On the
other hand, the near-field and far-field model has two
zones such that different concentrations can be repre-
sented in the area surrounding the generation source
and a far away area®®. While the model’s assumption
that the chemical concentrations are the same at all
points in each of the areas is erroneous, the model is
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better at estimating the chemical exposure concentra-
tion for a worker near the generation source than the
well-mixed model. Consequently, we used the near-
field and far-field model to estimate chemical expo-
sure concentrations during the ink removal operation.
However, because the two models cannot completely
express the actual exposure situation, the values
reported by the present study should be interpreted as
crude estimates.

In the Osaka offset proof-printing plant mentioned
above, 17 workers suffered from cholangiocarci-
noma, with their ages at diagnosis ranging from 25
to 45 years. All of these workers had been exposed
to 1,2-DCP for 6-16 years®. The Japan National
Institute of Occupational Safety and Health (JNIOSH)
conducted an experiment to reproduce the working
environment of the proof-printing room of the Osaka
plant and reported that the exposure concentration of
1,2-DCP was 60-210 ppm when 1,2-DCP was used at
1,000 g/h'®.  Assuming that the exposure concentra-
tion was proportional to the amount of chemicals used
(1,700-3,200 g/h) and using JNIOSH data, Kumagai
et al. estimated the actual exposure concentrations to
be 100—670 ppm for the proof-printing®.

The current study found that two workers in each
of the three small printing plants suffered from chol-
angiocarcinoma, and all six had also been exposed to
1,2-DCP for 10-16 years. The estimated exposure
concentrations of 1,2-DCP during the ink removal
operation were 150-620 ppm, and the shift TWAs
were 62-240 ppm, which were similar levels of expo-
sure to those at the Osaka printing plant. For Subject
C, Kumagai previously reported the estimated working
environment concentration of 1,2-DCP to be 36 ppm
using the well-mixed model'”, which is nearly equal
to the current estimated values (17-58 ppm, Table 2).
Assuming that the exposure concentration was twice
that of the working environment concentration,
Kumagai also reported an estimated exposure concen-
tration of 72 ppm'Y, which is within the range of the
current estimated values (62—170 ppm, Table 2).

The current study demonstrated that all six print-
ing workers with cholangiocarcinoma were exposed to
1,2-DCP at very high levels for a long term. Based
on the information obtained from the Ministry, the
workers had no chemicals in common that they had
been exposed to at high levels. other than 1,2-DCP.
The 17 workers with cholangiocarcinoma in the Osaka
printing plant were also exposed to 1,2-DCP at very
high levels for a long term. These findings suggest
that high-level and long-term exposure to 1,2-DCP
can contribute to the development of cholangiocarci-
noma in humans.

Four of the six workers (Plants IT and IIT) were also
exposed to high levels of DCM (Table 2), as were 11

of the 17 workers at the Osaka printing plant®. An
epidemiological study of workers exposed to DCM at
a cellulose fiber production plant found a significantly
increased mortality risk for biliary tract cancer!?.
These findings suggest that DCM might play a role in
development of cholangiocarcinoma. 1,1,1-TCE was
used at Plants I and III, and DCFE were used at Plant
II, but we could not assess whether these chemicals
contributed in any way to the development of cholan-
giocarcinoma. Petroleum solvents (gasoline, naphtha,
mineral spirit, mineral oil, kerosene) were also used
in the ink removal operation, but no reports have
suggested that exposure to these petroleum solvents
might cause cholangiocarcinoma.

Similar to the case of in the Osaka printing plant,
the printing method was offset proof printing at
Plants II and III. In offset proof printing, the levels
of chemical exposure can easily reach high levels,
given the high frequency of the ink removal operation
and large amounts of chemicals used. In contrast,
regular offset printing involves a lower frequency of
ink removal and a smaller amount of chemicals used.
Thus, in general, the levels of chemical exposure are
not considered to be high. However, the estimated
exposure concentration at Plant I was very high, due
to the fact that the amounts of 1,2-DCP used here
were comparable to those used at Plants II and III
(Table 1), despite the fact that regular offset print-
ing was being performed. Furthermore, Plant I also
conducted relief printing, and the estimated exposure
concentration was also very high. These findings
demonstrate that high exposure to 1,2-DCP can occur
not only in offset proof-printing workers, but also
in regular offset printing workers and relief printing
workers, if large amounts of 1,2-DCP are used in the
ink removal operation.

Conclusion

All six printing workers with cholangiocarcinoma
had long-term exposure to very high levels of 1,2-DCP.
This suggests that 1,2-DCP can contribute to the
development of cholangiocarcinoma in humans.
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THHEBRETNTWE?, FFREREICHITS
PRERIFEER TR BRI EaEERAICHEET
HTENHISN, Ffe, BEEICIFBEEROTIRR
Z L #EZ 5N % biliary intraepithelial neoplasia
BillN) WELFSND T EHBELSMCEINTW
29 CEIRTZ, BRURTR, FHREZ, BRA, B
o BUB, BUE, REEBERENEEROGRET
FTHHTELREINTERLD, 5L,
International Agency for Research on Cancer
(IARC) B olk, 772 b, ROBHEE,
TIVhZ oL, FO SR MHOBREEOGRRET
ELTHREETNTWLS®, —74, IARC monograph
ICHWT, HIRITE® carbon black i& group 2A
(possibly carcinogen) ICDEENTWLBR, ZD
BRICIREEN TV 2 5EEIEMEE - PREERE, BEBtRE,
B BMREETHY, EEROHREEHSN
AL

| RIS EE IS S N R EOES

AEEREZOA 7ty FRIENBIEFICHIT 2
TIVINA b EEDT D WNNEREEEIF 111 &
(884, w234 THAH. RBHERE
NTWA 101 %D>5 17 OB MERESICEE
OSSN, 9N T TITFT L TLASY. 2012
FROBRLTOFREAS 7 BITHo>Tcfesd, TD
B COREROIRE(CRRLLIT 1226, AR
T 633 &£, MHBTHMETH . &,
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Table 1. AO4FEHCHEE S CW{LEDE

1,1,1-Trichloroethane Diethylene glycol monobutyl ether
1.2-Dichloropropane Propylene glycol monomethyl ether
Dichloromethane 2-Methyl-2,4-pentanediol
Dichlorofluoroethane 3-Methyl-3-methoxybutanol
2-Buthanol Solvent naphtha (coal)
2-Methylpentane Xylene
3-Methylpentane Kerosene
N-Hexane Mineral oil
Cyclohexane Hydrocarbons
Isopropy! alcohol Aromatic hydrocarbons
Ethanol Inks

T OREERE 17 fle 8 A AHEEIBORIEHIRIE
FUCENE LB Y, HMOERFIZhHE ClIBEEED
R ONED ST T EHD, TOIREBERE
EEBFREENHDEEZSNS. —7, 1760
EEEREIIZHEB 2RSS REEETH
Y, 2RBEMTH . Tk, ATty MRE
FIRIEPIDIF L A EDREENEL, BIFREEE
TNESOMUEDREEHNE &6 EDEH -
e EHBBEL TV S, e, ZMREESICRE
BRENHONELDIE, FERFITERRERS
BllcERE, RIEBRE L EREesbTh
THOETENBELTVNDEEZSNS.
SEOPNPEABET 2 LERBRRHED
2009 F 4 BH5 2012E3BETCOLLT FF—
2EFAVCHEERSEERELRELIzE T, HR
EEES SRR TOREESEXRICEEEITH
5NnY, FNOHIRIZETOREREDSHIIFRD S
nizhofe?. oI, KERIHDAASERERICED
WTICD-10 D C22.1 (FFREEAA) HELTUC24.0
(FFABRENA) DOHEBMDFHERE LIcs T 5,
KRR HE L URARERN LN, SEEZHO
Skm B, 2km B, Tkm BlcB W CHEERICEETY
HIEEBRD EFEPOER Y ATDLERIETHONT,
SRR ISR S NG D o 120,

Baft, bR 4 HE OB SRR EBERIC L BT
N5, BEHMRIBRFEEICHITDEEEORIE
KL, MMOBEDN 2B TH >eERETNTL

(52)

2%, LHL, TOHRIBRABEICIEZIEX
MEELBENSHEEMENBDELEETH S
CEPEBETOT—2THY, FEEICEITS
PERITEEG COERIRROELLER LT
T, BEGFHEONSELEZIOSND.

| AHEEBORBRG

KHEEEETE 11-M)ynoT gy
(1,1,1-trichloroethane ; TCE), DCM ¥ DCP 7 &
DIBRFAEERAREES, L OLEHEHER
TNTWe (Table 1). $TH, BEZREEAE
WA > o DFEERE LTEEITEREIN T
TCE, DCM & & U DCP I& Globally Harmonized
System of Classification and Labelling of Chemi-

cals®{c &£ B &, category 2 (suspected human
carcinogens) (Z24BEN, IARC*IC LD & DM
l% group 2B ICHEEENTWVAS. AEXEBTOD
AEERR 17 FI2EHBE LIeBRARIIE DCP TH
Y, 1745 11 FIADCM ICEIREB L TWLT Y. &
fo, MUFTBOEAFBRLBERSHRFADR
FUNCHBDE, BEOERAV AT LEEE LR
BEBRTIIFIBEIZD > RLDDEREKD
56%ICELTHY, BRENESHNERT 57
DEMEEZIBO TEVBERRRICH>T=T &
B, BREBEIC OB >EFRINTVS.
e, BBEEATOETA, EABEIL DM
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Figure 1. JHE9HE ﬁU@Tf%‘E;ﬂiﬁ (e »

DOEEPENE (KED.
% & EmAR R RBTED L.

Fiak (kED, T
H 130~360ppm, DCP A 60~210ppm TH Y,
CHUSKEEZEHEEFIREE (ACGIH) 20 8 BF
R aEE (DCM 50ppm, DCP 10ppm) @D
FNFN26~721E, 6~21 BRREDBRECHD
feEBETNTWAS. GH, ARODEBZEE (KT
B, 82138 ICBWLWTE, TCEIL1992F 12 A
FT, DCM £ 1996 £ 3 BE T, DCP & 2006 &
10 BETFEREINTLE BE, HEFREINT
WeRI CBBIDAFIE AL o TWNS.

AR AR (LE[D
RS A HLEE A S AL A LIRS

b — ERiEI)

D:

(53)

D RE R
E: Jif

A TFNERE (RED. B
BEHF 12 & B KA RINAE Ddisk  (5CED).

FEEEIBICHIT 5 EERES

RO KD ICEHERFDOTH B WVIFRERE
ICHSNTEBREGIE 17 FIT, SZEIRERIE

25O 5 455 (PRIE36R) Thofi. £
NBENEREBICL > TEED I P, 1991 F(T
BEOARATHICHI LI L, KRODBES
(XIH, B2IH) PRRIMGENH el &
h5, TNZNOEBE TORBIRTOTEILEEE

LB
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Figure 2. JHEREGOWEREA L L h—
JHE N FEHAMER (KA, C: FLBHRIFAHIHE

BEAVELEWEDD, BEREHAR (K
DEZEIZ) FHED (2006 F£ 10 BET) TOEFE
i (BEPRECHEEIND) & 6F1 8D
S516E1H8 (RREIET HR) THof.

e, BEIFE7 HBRICEEREZHEINTE
BN, BERTRLEBEZZALTHSHE
EREEZHENSENDNH+ONTE. BEEREFD
ERICBITHR2EERICIE, BR, K2, BF
HEDEBERPEBENTN DG EDEEBERD
HONTe. Fie, TUENCHELT, MELTHS
EUBICKVBOD T Eo ) © BUET B EH
BEHHIRT AL DG o1 EDEREH T

md, 1761 FllEBLEERE 1 D RBICRERR
DIzOAFTIEEZT TW D, HEFOZERE

BRENTWGEWOHEMIEIRETH oz, BUERE
& 13 Flke, 7 a—ILBEREE 3FlicH SN,

17 Bep 5 Gl T BB PEELG EOERD, 11
PITIR2R DIRRREER E PIIEEROIERE
B, 1 HITIFRIREICERIGOMEERED, BB

(54)

R )

A ERE RIS (KA. B

(Em).

EBESMOE >N L ofe. BEERIRFDE
RREBEHSE, BEVILE> BEIE 8 flic
AST® ALT BBIEFNZN1361& 144, Y—GTP
SEEeflcHrsniz. CEAE 11T, CA19-9
IE 13 BITEETH . HBs TURH LT HCV #1
RIS TRIET, HBC Htkd 2 UL HBs $afkiE
AEINE N AR IBAOHTHEETHO. B
EGRERAE, CTPMRICHWT, BER (Figure
1A), BEENOILIERBEE PEEMRZE (Figure
1B) Hd+5H17z. Magnetic resonance cholangio-
pancreatography (MRCP) B IEAEEEE.
scopic retrograde cholangiopancreatography
(ERCP) & B & percutaneous transhepatic bili-
ary drainage (PTBD)) (HWL\TI&, BEEDHAEG
PEEG (Figure 10) & 5AIICHSNT. THEE
IC K BFRMRBBEDHERE (Figure 1D) (& 11 Al
iedqbnfc. —7, SERIOEFICETBRHED 1
DTCHHERELEBRLGERBEREILESR
(Figure 1B) & 5fllcdq+bntfz. TNSEEDRE

(endo-
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Figure 3.
¥ (invasive intraductal papillary neoplasm of the bile duct).

sia, D:EEOTLEE LEHE E
ZEROBR B IR EHRRIRIE PSC DERFR B & 581
LTHY, BB, HYPSC EBHENZBERY
NTWHERIANF SNz fiih, BREREBED 3
BllciThnich, BBERNDOREGLEERILEIR
8% (intraductal papillary neoplasm of the bile
duct ; IPNB) &R S FBIRBEENRR N
(Figure 1F).

17 B0 10 Bl BFRAREE,
(FFPIEREERE D),

5 BUERFAREE
2 PIBFFR S L ORF/ME

(5

b)

)

505
A ﬁ%%’!}fﬂii 19 15 T TR TE A 9 LTI
C: blhary intraepithelial neopla-
A LR o REEE R E .
B S ERRIICEITENTD, LEFEERMIDER
WY 2EERECRIERENLEHEICH SN
EAINZ <, DEAREGEF N VGG o .

FTNAREESE 12 /)9 8 il g A B B EE (Fig-
ure 2A) A, 4FICAEERRBIEEE (Figure
B) hxonfe. FFABRER 7 A0S 53 .8EH
(Figure 20) AR5 AT, %mEﬂ’*”b‘* 2Nz,

(XESRIBSIC S TICETTIR Ch o Teledd, B
%%Kfﬁ@ﬁﬁbi%ﬁ?%?fc fthad 15 FlodE
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OZ
CH,Cl, — CHOHCI, Hcod! €O+ Hcl
P450(CYP2EL)
GST GSH HCOOH co,
(GSTT1-1)
N
GSCH,Cl  —— GSCH,OH GCH + HCHO
GSCHO — HCOOH — CO,
Figure 4. J27uu X ¥ v OCHRR (UKD 2 %).

BREEHDE, RFEMMUIIKEIFED SN 3 X
IRE TOEBRNAUEDBEE THBHEEZEZ ON
fe. 17 B 8 fllC B UL CIREREBF ARSI D T B

THoH, TNSOEEFEEMEDSBEIE
= d BB AR ERE (Figure 3A) PRER

IPNB (invasive IPNB) Z/RdBHERRELEERE

& BHWIFH RN EER TH o (Figure 3B).
* S ICREBOREREL EZ 5N T3 BillN-
2/3 R IPNB O ERBEUNDLEHEDOBEICHERE
Nz (Figure 30). %7z, BEENEBEREZESEL
flﬂ)ﬁﬂm T, MEEMIEEZ S5 D BEER
b, BEEHEEE LG DEEEEHROEBIER
75{73\97“971’173 (Figure 3D, E). —7, BT
FEBEREIC S BT DT D DIRBROIFFENG R
JSDHFONDDIHT, FFEELETHFEERE
(e Aoy aVAvI Sy el

k&Y EEROBRETFE LTEREINTL

B - PEESARESR, PSC, BARE (FHFREAE
ZaG), SR, BRFFR® CERFROHONG
WZ &, EMEBEEPREEDEEME(L, BilN
® IPNB 7x & DFiZRE N LEFBEEICH 5N
CEEMBET SE, ABHEBICHI SEERER
&, EFEMEREDOHNERICKDIBEREESRS
H S REEDIEFEMZE L, BillN 4 IPNB 75 & DRI
RE - REAREZR CORIBUEEERICESZRIEHE
#& (multistep carcinogenesis) #FEAETR LTV
TEPHEEEINE. Fie, FRDEG >TXKFD
BAEPHRNE LUHABREDOLREERZ RO
BEAY, BRI BLDICEROEBRESEDLY

(56)

HARFLSRFERMEE #1115 $35

HEFNIFEET 5 &E, LEEDOREHNFRER
T v I EBLTVWSEEZSNS.

17 B9 5 BIClE, BEERSZHERICYT CICLEH
BB CEREEE SR DETE TS
fele ALFEEELAT > MEAG ENThN L.
12 FICIEABBEBEDNTONIEA, ZD 55 44
T PEEREIC S VN CEERISREETHh Y,
BRI E G ol TNSRERIERR AT,
IREBEOLEEERICINA T, 5ihd BilN-3 BZE
D& S5 EERENLERICH SN &EHEE
LTWLWBEDEEZSNS. 126 1046 TiE)
VINERERIERY T T HMThN, 4 BITILRT
+ IgERREEA L s ElCEE AR SN .
8HTlE S-1 T LY R EVix Ll L BHEmE
BAED, 2 GICIHEEERIRICT T ISR aED
TN,

YIBR 12 B 5 B CLE YRR IA 55 P AT R B3
&SI, 1HTIEY >/ EEREAHS N,
UHFABED 1 AITCIEBRREICNLTS VS
SREEMARETE NFAER, BE, BEREGD
TH 2D, BARBEDL S ZHROEERIEON .
WAEXTIT, UIBREEFR S B4 4 4] &I 5 F1
RAGNMEE LTS, —7, YIREIDS 5 1 4|
TIFBBERELAHFONGEL 2ILEDD, FARanit
Tlck>THwT L.

| EEREWEAICE BEEEREA N XL

AEERBICHIT LRERLSHEBFHDORRANE
I EDCM P DCP HHEEEINTH Y, HTE DCPH
BELGKR U%%tbt&%25n1m5 bk
B EUEMICHIT S DCM OFEHCIE, CYP2ET A
B595CYPRREEEGSTTI-IDNEST 27102 F
F S-EBER (GST) BEHAEEL, EEER
BETCIEEICCYPRETRE TN, SREBETIL
CYP#ZERHRIFN Y BT, GSTHRENEMLT .
GSTRRETIE DM )V 2 FA o fagEsnT s
(omoXFIb) JIVaFFrERY, TBITR
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WLT7IVTE R, FEEZRT _BURERICREE
% (Figure 4)®. TD DCM A GST £RB&ICH LN
THREBIENBICE LS S-(rooAFL) Fib
BFAVRRIVLATIVT E Rz EOPRRBEHN
DNABBEFIEH T LTHERICED AN X
HREZSNTWS. LHL, DCPOREICDNT
EBASMMTENTUVEL. £, DCM ® DCP %
RWAE 2 OB TONTWLSY, fEERE
RBIHERINTUOEWI™ . —35, =gt
BV, KEOZEE©/LO— XRBHETIBICH
VT 5EBE DM ICRE LI HEED IR — Mf
BhFHHN, FHELEEROUR7NED >
EBBMETNEEDOD, FOROBTHEEDRE
RTCIIHFELIEEEREOBREITEELELTO
%H,
FEFEEIBICHIT D DCM P DCP ITIE AR Hth
BENTWT LD, BREABEBRILI TR
{, tDFMEDFEICESS LIalsEEIEETE
TEEL. HBRERITNOBARIOFERERDDE
FEENTWEWRE, ERGRENETESERZS
DEZEDTWVS.

| mEETORYES

REHDNESNCIE D FBRIC, KRIRHIIAFRF
FEREARHC B 2IBEDEFE B ERER Z K3
Lic& a5, TRl REECTH o TiEfl & LTI
BIICERE LTER D, AHEZFRBICHITHRE
BIEGITHHTEOHIBE L. 2T T, BBITKR
FEHCHIT DEREREV S K URRZERIER V) #E 7% BRLA
L. EORIEBREEEDLSORERREICET S
BVEDEDNERN T &P, RYEEOTTH
DVERERBED S OREDEEN NI &
Ho, Hbilc TRRENARRRISS ZRER LT
REDLFHFBEES DT B WNIREXB DR
BOHTHREBETO>TCNS. 203F108ELY,
DCP ZERW /KD %H (FIRE, ZDMOREBDE
BOEFICRD) T, (1) BRIEER, 427,

(57)

507

e, MOREEEEROBVER, (2) 34
LRETIEEAEET AL, ITEBLILES,
MEREEFR ARXMEINBTEEGoTe. Th
IR > TRBREEFHKRED SDZHNTE HA
K1 BDOBEBHESTZTENATEDLDIC
iEofe. S%E THEENARERINKE ITHBNT,
BEERETO>TWFETHS. —H, BEEH
EREFHERERBE HRFEEICHONSEE
RRIEORFHEEAS RRIBZE] Tk > THiR%
T2 TERD, BERBRARIC K DEERAEE
ADZXLOEREINERICRBETH S, S8
MR PRI IR & DHEIZE A S & TEERAY
MREED TNEWNEEZI TS,

—7, BAEEHEFRIE, DCP DHFREES
Tppm & L, DCP ZRAADEE 2A (b FOFEHA
MHRBF5HD) I, TT7tv MNIRITREH
DADE1 (E FORDAELDHS) ICTBT &
ZRELTWS, JE, BARFEEARZSYH
AEEZFRICBVNT, BESESEREDOBREIC
DVWTDORED BTN TS, TNE THRERF
Ao DEBROBEIKIZEALTONTZEL D
fefesh, ZDOMEMRIFFINS.

B

SEOEFIE, EFMENEEROER S5
ZERERL, FlEHEEREBE NI LS
Tole. TOT EIE, BEEICRSTRELADEN
EECERICBITAEEMBEL COBRBERFOE
B b, TNOSOBREIC DWW TR S Tigst
TEHREREERRELTVS. SEOSEFERELT
BONBBERIIBETHY, TOBRELREE
L, BHEITEATOKRELD S,

IR | ABAZRICRA L TRV SHIBEREE, TILFES,
i, ILERE, B & DHRED, 545 8 B
INER, BBl \LAKR, 2)15Ss, Fmals, 1IN
Bise, AU B, BHETF EREA, XESR, g
%, FEEF BIETF, OBRE, LEH—R, EE
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¥,

M ERORSECRSP L LTET.

FHEILBERADDVETREOEEZIR L, Ak
MU AZEFDBEEZERICH T ZERER/ L TITDN

Iz.

e, AHEO—BEEEHSRFARERE [H

R BE | H SN D IEBREDRFRREA S FRBZ)
lcko>Tirbnrc.
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2)
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10)

MYABICEET HEFOREER
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X
Kumagai S, Kurumatani N, Arimoto A, et al : Cholan-
giocarcinoma among offset colour proof-printing
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dichloromethane. Occup Environ Med 70 ; 508-510 :
2013
JE A 551045 ¢ TENRIEE 335 To4 L2 IHEDS A DEH
EAUCET s A ] EE LEDREIECE LY
DA & OWRBFRIC 2N T ~KIR ORI E$EE O
2> 5 DRE~, 2013
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BN S, HAS, ARIET, fi: R 24 SEEEA:
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Hygienists (ACGIH®) : 2012 TLVs* and BEIs*, Cincin- Carcinogenesis Studies of 1,2-Dichloropropane (Pro-
nati, ACGIH, 2012 pylene Dichloride) (CAS No. 78-87-5) in F344/N Rats
24) Nakanuma Y, Hoso M, Sanzen T, et al : Microstruc- and B6C3F1 Mice (Gavage Studies). Natl Toxicol Pro-
ture and development of the normal and pathologic gram Tech Rep Ser 263 ; 1-182 : 1986
biliary tract in humans, including blood supply. 29) hRFHEEFIEBMETRNNL T 7 v AL L
Microsc Res Tech 38 ; 552-570 : 1997 y— 12V ruuranryovw e R e AnzRA
25) TARC monographs on the evaluation of carcinogenic T B ABERERSEE, 2006
risks to humans volume 71. Re-evaluation of some 30) ERFEHEEHILBEHIANI AT v LA B EL
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TARC Press, Lyon, 1999 $ B BARERBEREE, 2006
26) National Toxicology Program : NTP Toxicology and 31) Lanes SF, Cohen A, Rothman KJ, et al : Mortality of
Carcinogenesis Studies of Dichloromethane (Methy- cellulose fiber production workers. Scand J Work
lene Chloride) (CAS No. 75-09-2) in F344/N Rats and Environ Health 16 ; 247-251 : 1990
B6C3F1 Mice (Inhalation Studies). Natl Toxicol Pro- 32) Lanes SF, Rothman KJ, Dreyer NA, et al : Mortality
gram Tech Rep Ser 306 ; 1-208 ; 1986 update of cellulose fiber production workers. Scand J
27) Burek JD, Nitschke KD, Bell TJ, et al : Methylene Work Environ Health 19 ; 426-428 : 1993
chloride : a two-year inhalation toxicity and oncoge- 33) EBERE, EPEZ, LE-% it 2EEETH-
nicity study in rats and hamsters. Fundam Appl EXRFEEO—#]. BLREHR Medical 30 ; 1270~
Toxicol 4 ; 30-47 : 1984 1272 : 1998

28) National Toxicology Program : NTP Toxicology and

L)

LEFEDILEDELE LR S LTINS TR DROF LB VRSV GDIT A FSERBOERTHEFETERP OV ER A ATEE LN T OTHEEH DL R RS PR U DB ELE B LS g a D

GLEbES rd)ﬁuFEB%L\LiiE SEERE

O R Y EE A R L N R R A R R W e

B:harymtraepltheha( neoplasia (BIlIN) (GFFAAZIREE, FFABEES SUBREORERESD SWNEIEZHER
Et%i'5ﬂ"(b\%vf{ziﬂ’*‘%%L\Liﬁﬁ{d\?ﬂﬁﬁiiﬁ BThsd. FORIEICKY, BRURE (ﬁEEEODE@Y
FE dysplasia) (& BilN-1 12, BERRRZE (FFE~FE dysplasia) (& BillN-2(C, EEARIEBIIN-3 <5
FTEND. —4, intraductal papillary neoplasm of the bile duct (IPNB) (ZBREREN TOAERDEIRET
HY, ABRNICEETES. :

ERBEY AL IBATEREE T LAV ATEPE LR ERS P A REB TV OPRREFH LRI A EDREET LN EW D R H AL B RL OV FE D IR RELE O EE PR YN G
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KRR RFRFGEEEMAMEXREZST A AL) - EAL

FIRI &1t A FELOTRER ICHEIA
BEFELTHEEOHRENRD Y, ELEFEHR
FRET RO L CGREZ I LD
72, TORER, AFERHOBIEMBMICEHTE
LTWB - TiER D) B, 20124FK %
T I7TADBERAICREEL, 5b 7428
FET L, fEME(LEAELE 1226, EEEMIET
HiZ 633 & EbdbTEWMEEZRL, EBER
PEDTFRD b7z,

EEOHRIZEICB N THIEENANERL
TW5 IR E I N0 TEEO R/
% {85 T o aERERAB S (T AT 0
2009 F4 A5 201243 AECoL LT b
Ty BIEFOERLBEL, FIRZEDH
BEVAZREL EFEROTNE = FERMIE L
729 2 TR L7ZY. ERZEDHERE T4
BARBEE DR 1% THHDS, ENRIZEOH AL
F (FEE ) OIBRE A BEBIIERIELSL
DRBEHLEEBEL TRRLWHEELBALN
72, L»LENL, £FKBTh, 30~49%
DEEPERTHIHEREREM TR L, HH»%
ZHRIIRBDO SN Dol F/ADOERIZETD
WRIFEDS A, HEHELTH SEMTHELRE
BRI N. BT AT 2,000 5
NOBERRE L 1,500 FADORENMEB L T
By, HEZEOHMERRIIETAEZMAT

320 Medical Practice v0l.31 no.2 2014

WM Z IR U 7= SEIRIZE DB HY A O B 5
ERIX, BBUORYKEFBI N 2HOPRICE
ITND L Ebn.

7, FRFEOARBERBRET — ¥
NR—=ATHRERET— ¥ DD HIHENPAIFIER
BDH L 50 RMOEDED L EE KA
LizeZn, FIRBRIZ6.7% (15 A 14),
IR Z S CRERTIE3.7%, £RfEICE
WTIE 3.5% T, WEREABEL OB T
XREEFRD oM. O NS, JH
B A DBEIZED AT SRR - T
WRWT LR T

B RS @)% OWMEEY T, [REGEHEEL
THEIE LB BN AICDOWTIE, 1, 2-V 7 1
o7 a8y (DCP)ICERIIM, SREREL
T2 ERERTHREL-EZERERE LD TE
WEHIBT A & S

DCP X HEZ D = <, 2009 4£E @ PRTR
Py it HEEENZ160 brolEl AL
PREHICHE S h, DCPARRET 5 &,
TN ORBEFEN G I 22T, Kk
DS A SR B2 F0\T ICD-10 @ C22.1
(FFAREE DS A) B X O C24.0 (FRAMIBAS A5 A)
DEREN & I 7 C22.0 (R A )
BIXOCB(EENRA) LTI LODEE
L7z, RERFEBLURHATREMN LV, A

0910-1551/14/ ¥100/ ® /JCOPY

— 216 —



HEEOSkm B, 2km B, 1 km BlZBWT,
JEENACEET ZBEREO LACREEY X

7O EFRIZR L, MIBEREIIEZRINE
I A

KEHFH ABGE R 5, 50 A& O B
HB L OCIFEE S A FREINCERR S hic
s, BRETENBREITER I NS
AT R OB EEERE 6 & i L
EFFRIEIRFTHo7. DI Ehs, 50
AT OB X CHABEE S A, 75 5%
PDhozns LB RL 2T REDEZ D
nz:.

MeEH4EY Tk, DCP DDA A = X LI
DWTEELLEIANT WS, FREEERIC
T &b E, DCP ORI cytochrome P-
450 O CYP2EL e 7V & FF v S-lr i e
DGSTTI-I @ EEZLONRTWSE LD
?, DCP DIFFEORLHE, A HY O
R 2R IS I E N TV,
REWEFIZ, BOPSANVHETY—VEEEL
T, BEH» S COz & LTHR S N, F|AHIC
b 6~10% HSHEE X B A3, DCP SRR <
RS NIEEICE L 0. FEIRD 5 EHER
HELIREMBICED, REMNERY S 5w Sh
BDPARHTH 5.

DCP OFMRAMEIZDOWTIE, v P ToO#H
137 <, U.S.NTP (1986) 1 #% 0 4% 5- i ik
<7 A CHHIRRIRIE & FRHIR S A D S5 A 3R
Wi, I v bOBETIZEIAMED IR 2
{, METHRBBADORENBD HNLEL S D
DEETHZVWELTWA., BENSNAL FT v
L —PFgEt v 7 — (2006) iX. WABRE< Y
A DHECNN— 5 —RIREE, MEICHRES - M
fa EREASA & E O IBEE O S AL MASERD &
NizZ &d s, M3 AN E RE$ 5 EFHL,
MECE B AR OTIDH 5 L HEL TV 5.

| @ SADES

WABRES v bTld, MEHEC, BERELE
FLEEE DS BEMAFRD A, A B
NRhHLEMELTHWA., LaL, BESAE
WTNH D TR,

AFELO ITEMIVTS BE FREM
fo o BEEEEARRD Sz &, NA X
¥ — DB LEWE OB ENE W & h
b, WML, 7THEEBOY) T UNARY —
WDCPB IO Y Z7uuxy (DCM) » 1
HEHHWIT4BREERES L. Z20EE,
DCP X FFiE, ElES X CIEEZEO Wz
B O EEEE T RS vk L
727 e BT ORL B EEOREKEZEH
FESBROBFETHAH.

Bk, AvilEE 0 KREFEFITH DCP &
BVWRERREHEESIND, BHOFEHIE
DCM (B8 L T\w/z. DCP % DCM 3 B
LT AHLL, FoICHELLEE, R
ThILbEE, BETOERZE, SHBES
PUICTREFEIZILIEATH 5.

TN LICEELRZ L, BEY AZHE
WHAIIR LT, JBESAMSEEDT, B
MR RBEINEELZITH) 2L THAE O
w SEEOMFRIEORKOFEE L LTI #
ATW5S,

X @k

1) Okamoto, E. et al. : Prevalence of bile duct

cancer among printing industry workers in

comparison with other industries. J] Occup

Health. 2013 (in press)

2) FIRIZEES CRAE LZIBENAOEE LAICHE

T AWES  REE BEAFEHE. 2013
3) Ikeda, A. et al. : Descriptive epidemiology of

bile duct carcinoma in Osaka. Jpn J Clin Oncol,

2013 (in press)

4) Tto, Y. et al. . Investigating spatial clusters of

cancer incidence in Osaka Prefecture, Japan :

An application of GIS for Cancer Control. IGU

2013 Kyoto Regional Conference, Kyoto, 2013
5) +3&TF1TH : Dichloromethane & 1,2-dichlo-

ropropane M /A A ¥ — AR B 2 kg b
TETEMEOMGET . £ 20 | H A AFIHSS, 2013

Medical Practice wvol.31 no.2 2014 321

— 217 —



£ 40% %115 20134E11 A 1451

REICEDRTY

7z BRI EURI 7@ 1 A b LT IRE R

s ES M BT ORE AR OBE BEAT B §E7
iR #TT EE SR

{Jpn ] Cancer Chemother 40(11): 1451-1454, November, 2013)

Cholangiocarcinoma Developing in Printing Company Workers: A New Type of Occupational Cancer: Shoji Kubo *!,
Shigekazu Takemura™’, Chikaharu Sakata™, Yorihisa Urata™', Shogo Tanaka**, Yasuni Nakanuma*® and Ginji Endo **
(*' Dept. of Hepato-Biliary-Pancreatic Surgery, Osaka City University Graduate School of Medicine, **Dept. of Surgery, Ishikir-
iseiki Hospital, **Dept. of Human Pathology, Kanazawa University Graduate School of Medicine, **Dept. of Preventive Medi-
cine and Environmental Health, Osaka City University Graduate School of Medicine)
Summary

The incidence of cholangiocarcinoma among the past or present workers in the department of offset color proof-printing at
a printing company in Osaka was extremely high. The workers were relatively young and were exposed to several chemicals
including organic solvents such as dichloromethane and 1,2-dichloropropane. Although the exact cause of cholangiocarcino-
ma in the patients remain unknown, it is likely that the development of cholangiocarcinoma was triggered during exposure to
these chemicals. Some chemicals can act as environmental factors that lead to the development of cholangiocarcinoma.
Therefore, we believe that cholangiocarcinoma is a new type of occupational cancer. Key words: Cholangiocarcinoma, Print-
ing company, Chemicals, Organic solvent, Corresponding author: Shoji Kubo, Department of Hepato-Biliary-Pancreatic
Surgery, Osaka City University Graduate School of Medicine, 1-4-3 Asahimachi, Abeno-ku, Osaka 545-8585, Japan
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