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<& 11-3> TCE M2ld 2EE) 22 HLA-B UEREAL Bl

Cases Controls OR
HLA allele (h = 113) (h = 142) (95% CI) p—Value
Bx1301 83 (73.5%) 13 (9.2%) 27.5 <0.001
' ' (13.5-55.7) '
Bx44 7 (6.2%) 0 (0.0%) 20.1 0.003
' ' (2.6-157.5) '
Bx1301 or o o 36.8
844 89 (78.8%) 13 (9.2%) (17.8-76.1) <0.001
DRESS =£Z19 |SAIHS HiEge=z Heglgt 2ly A7 (Watanabe,
2011)0IAM HIAlote 220l 2lst D0l Bt TCEO 2lst DtoIBtE9| S AL
A} XOIEE OFeHeF Z2CHE 111-5)

24 E4 Trichloethylene =24 ol

|z B4 EE AD| 26 = 2-6 =
LA (%) 73-86 100
Lymphadenopathy (%) 38-81 75
SHR X AS (%) 23 70
2Ds 014 (%) 46-94 96.8
Mortality rate (%) 9 10-20
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= S LYHIIA 263212 2D ST S0 & 2tEAMS ILEst M
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Ol HARNAM= 0200 E0E TCE 2h&40] HMEN = s E HIgSe=Z
Utz ZHDIF A0 2HCH Y2 &2 M Jisd2 HAlIot] UCH
SMES2 A0 M2kA 0.25%0H A 12.5%IDHKl CHEGHA 20 300ppm Ol 4+
Ol HWA DN=s% =SWAE 1% 0|2H0] &M3= BHH 50ppm O0IBHHIME
5% 0|&t 2AMGIACH Ol2dst AA2 JHel S0|d U0l 2HEAQ O F
E& HLA typingdtel HztAd £ IHEI0FMIEI(HLA-B*1502)0|LE L2 X

=(HLA-B*5801)2 QIst SUS &0l EE HLA typingdt H20] /U= 2110t
SAGICHW. H. Chung et al., 2004; Hung et al., 2005).

<HE |II-5> TCE M2I4 Zlso) eY¥g)) 2)|= TCE s%&
BXH 22Xt (%) 2J| = TCE =& (mg/m°)

Conde-Salazar et al. 1/400 (0.25) Unknown

Huang et al. <1% 373-4266

Shi and Ma 5/550 (0.9) 71-756

Pantucharoensri et al. 2/130 (1.5) 81-216

Estrella—Gust et al. 7/171 (4.1) 491-1220

Phoon et al. 1/23 (4.3) 518-912

Joson et al. 46/945 (4.9) Unknown
Phoon et al. 1/18 (5.6) <50
Nakayama et al. 1/8 (12.5) 113

o6



J|l & TCE 8% (mg/m?)
Unknown
54-270
Unknown

. #F7]&Aet el 0+

)
[=)

)=

Xt/ 22X (%)
2/16 (12.5)
Unknown
Unknown
A

b

=
=

& ollel 210 AtAHI2

Kubota

Phoon et al.
Goon et al.

I

O
[

20074 TCESF 2t&st Y
FUSsE ZFe 370 =H, TCEZ

19704 O|&MNEXI &

(524),

OiM, MU= AHe! (124), O

Hl
oll

JI

Ol OFAIOHOIIA '

=3
-

(=)

(221)
)OI EDEIASH, 908U 0IF HEHY SZ20IA 2002 01&f2l Akellot

Ct (Kamijima et al., 2007).

_I

2
[

(5

A

)
-/
o]
AN

il

o7

b JU2H, O

o}

|ACHKamijima et al., 2007; Li et al., 2007; T. Nakajima et al.,
GBZO0lIA

JlEs MIAl
2018).



I8 (exfoliative

EI2A-&EE&

_|

o

: g

rH
o
KIO

A
, =

(erythema multiforme)

=d}
S

e

(Stevens—Johnson

dermatitis),

ICt.

(toxic epidermal

&

3

—

]

oI ALS
ot s

=AM
/o
| EIHA YER B

syndrome),
=

necrolysis).
@ TCEO

AHGHO CH

L

ol

20|

_

oJ
g
Jij 3
oll
I{1

= 22X

e}
oll

z

RO
o

KI
il

(H0

= 2l

Al
=
|5t

ggist= (CIS2ZUE cii2)s 446,

©

_|

b OtLIct

—

A

Be O
0f =2 21k

[EL

=
=

2019) i |
UBIHOZ CHAE ZZ20

ZZ2HIE

=

HSE2Z AIZE Atdl

c|

MEEIX H2LL At ST
0

E

=
AL
(=]

M2 AFEE 8F /U O S

i1
Io,

Gl O

=

=
%= = S(Panetta et al.,

—

F=g)INI==RUN

(4) Chloroform (222
NS4 0t
S2XNO

NI RS

o)
puy

(m]
T

Ol

pay

ol

SZ0E ozl

=
=

3

S UARMSOD ZmAAL C

Ol LIEFLIOH, Ol

=222

=

s2ilt=
I"

cytochrome 211 2A60| 2
OloH &

ol
o

3

KO
<J

~J

3

KO

O2ICHGemma et al., 1996).

o8



~

. #F7]&Aet el 0+

0l

=3
=/

Jh Chloroform 2J
A CYP450 &4 &40

= Phase 1

RO
)

X

P

O THAF

b

~J

A=
I CHARAFZ20] S A0 Phase 20IA2] Z8Hconjugation)

b

__2._
__o._

D
KIO

10y

io)

S, B, &5, CYP 450 222 A= 24Xl =8

(Kalsi et al., 2011).

I

S,

KIo

Ao M= CYP450HAIE 22

[==
[usl

=20

4

OlLL, E=J1 0I=0

b Ot

OlLt 1t

K

00
s}

i0)

cC

=Cc
o

=
=2

Olgh 22XUALH, =

=201 32

=N}

A

Ct
S

O Y20 (Phoon et al.,
OlAl 40 DI 282 &

Of

2t

~
(=)

SRS LE S

=
=

1983), 2UUNANE 22 =

-

Ol
K0
Ho

0

i

=
=

H

c
o

o
e

4

2

Sl

10ppmOil Hi

o
H

===

&
—

[

S
KH

0l
HH

10

| Z=010 AAE 0l el =

[e]

=
=2

O LIEFLHAl RALH, 143 &

KIO

I
T

10ppm

S
KH

i

i
<

_

oJ

20104

= 2=

ol

=]

SN2
/=

L

£

=)
=
x4

= 2 AHOIA

NG
<]

}

3
B MZ2 AIEE0A 2

Jb AUCH 2006E=H

3

oF

i0)

A

)
T

=~ &=
z=



o0

10f
loF

_

K0
Ll

o]
3

|

Ol LtEt
ol XH
2012).

=
=)

o, =

oF

il

ottt

ol

~J

—_

_.T_A.e
Bl

KF

222 4004 542 Atdl= bl

S4XI(ALT) 30~60 U/L

an
0
T

.

KO

Kl
OH

Z RAoiE2U, MZ

A=
_I__u'__g

P

¢}

ALTOF 1,000 U/L Ol&22 &SotUSH, M ZE0A

IR CH (Suehiro et al., 2023).

1o

oM

ol
A

i0)

!

KJ
~

NIEHMZ

F

__o._

Ok
__o_”_

ol

L

AMSEUNAM ECIZZ 20

i)

=
=

22| Al

S)

EFLE)

Al 0120

=
=

]
—

Z 20K

=
=

otod =AHHDIAIZ S D"l S2
SZHEZRH Ecl

=
=

oM Cl

e

=
—/

9l

oM

il

Wl
0l

A

io)
20

dl

o8

Ol M0l ZotXl

_l

S
=

(93]
=

HEHM,
=l

=
—

=<

H
g

Al CHAHO

& A

eS|

c2E2223t2(CFC)2

=
=

—

—

==

te1 GO
LHOll A
., 2018),

e

tHCFC—-1230l

—

2

2

It 2f
174
FOH(Shin et al

OF
=

=
—

(¢}

tH 2

n
P HIZSE0A

En)

(56) HCFC-123 (2,2-Dichloro—1,1,1-trifluroethane)

Z AFZEE AtEDE 2

HCFC-1232
CHAMl L2 AIEEIASH,

NER, &HE 0 S22 AMEELC
L}’

=4
=4

34

JU

10

)

KIr
o

Kl
B

Ie)

60



. F7]8Ast ol =4

2018).

_lelll HCFC-1232 elet 2t&at0ll told= == XI8 A @i M2
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((("Solvents"MeSH Terms] OR '"organic solvents'[Text Word] OR
'organic solvent"[Text Word] OR ‘organic solvent exposure"[Text

Word])

OR (trichloroethylene)) OR
(2,2-Dichloro—1,1,1-trifluoroethane))

((((((dimethylformamide)

OR

OR

OR

(hcfc-123))

(chloroform)) OR (Dimethylacetamide))) AND (("Chemical and Drug



M. 7184 S04 7 |

Induced Liver Injury"[MeSH] OR "toxic hepatitis'[Text Word] OR
"tfoxic liver injury"[Text Word] OR "drug-induced liver injury"[Text
Word] OR "chemical-induced liver injury"[Text Word]))

Pubmed Z4 Z1} (n=72)

[ 1-1] MAN 28
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20244 63 242
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Liver disease associated with
1 DMF | occupational exposure to the solvent
dimethylformamide

Redlic Ann Intern
h CA Med. 1988

Hepatotoxicity of N,
N-dimethylformamide (DMF) in Buylae Hum Exp
acute poisoning with the veterinary | rt W | Toxicol. 1996

euthanasia drug T-61

2 | DMF

Occupational liver injury due to
3 DMF N,N—-dimethylformamide in the
synthetics industry

Hamad | Intern Med.
aM 2009

A Case of Autoimmune Hepatitis
4 DMF after Occupational Exposure to
N,N-Dimethylformamide

Jang | J Korean Med
BO Sci. 2020

Toxicity associated with severe
5 DMF inhalational and dermal exposure to
DMAC and 1,2—ethanediamine

6| DME Leads frpm the MMWR. Outbreak of B JAMA. 1987
occupational hepatitis——Connecticut

G J Occup Med.
Marino 1994
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=95 =8 M= SAPSPN; e
Dimethylacetamide—induced
occupational toxic hepatitis with a | Gong | J Thorac Dis.
7 | DMAC .
short term recurrence: a rare case w 2016
report
8 Chlorof Acute and delayed chloroform Schroe | Br J Anaesth.
orm poisoning. A case report der HG 1965
Chlorof | . . D Hutche | Am J Med.
9 orm Experimentation” with Chloroform s KS 1985
Role of Serum Markers for Liver
10 Chlorof | Function and Liver Regeneration in Ra0 KN J Anal Toxicol.
orm the Management of Chloroform 1993
Poisoning
1| Chlorof Dgaeg”aﬁztt'gxirgf'oﬁjfgvyvir?”d Choi | Emerg Med J.
orm patotoxicity ¥ g SH 2006
chloroform ingestion: a case report
Chlorof A case Qf.acute toxic hepatitis after - Am J Emerg
12 suicidal chloroform and Kim H
orm . . . Med. 2008
dichloromethane ingestion
Chlorof Let.hal complications after poisoning Lionte Hum Exp
13 with chloroform— case report and )
orm . . C Toxicol. 2010
literature review
14 CI’(])IF(:Tr]of Chloroform poisoning——a case report S”ﬁlhar Ren Fail. 2011
Chlorof | A painless burn: Systemic toxicity Emerg Med
15 Viad IA Australas.
orm after dermal exposure to chloroform 5014
Chlorof Acute liver injury in two wquers Kang Anh Occup
16 exposed to chloroform in Environ Med.
orm ) YJ
cleanrooms: a case report 2014
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Chloroform ingestion causing severe
17 Chlorof | gastrointestinal injury, hepatotoxicity | Jayaw Clin Toxicol
orm and dermatitis confirmed with eera D | (Phila). 2017
plasma chloroform concentrations
Chlorof A case report of to>§|c hepat|t|§ Hwang Anﬁ Occup
18 caused by chloroform in automotive Environ Med.
orm . JH
parts manufacturer coating process 2022
19 Chlorof aEA 22 0H 22223 Hl 2ol Lee CHet& g etE 9l
orm RLUE Hez FHE=E =42t 10 DG a3l Xl. 2012
Chlorof . . Occup Med
20 orm Saved by a material safety data sheet | Lin CH (Lond). 2005
. Arch
o1 TCE A case of .tr.lc.hloroethylene Goon Dermatol.
hypersensitivity syndrome AT
2001
Generalized eruption accompanied by | Pantuc
o . Ind Health.
22| TCE hepatitis in two Thai metal cleaners | haroen
: . 2004
exposed to trichloroethylene sri S
. . Anagn Acta
28| TCE | o oaire (0 tichioroatiniano | OS10PO | Gastroenterol
P y ulos G| Belg. 2004
| ToE | oo et coren | J
P ' ' C Med. 1994
case report
o5 HCFC—- | An outbreak of refrigerant—induced Kan Hong Kong
123 acute hepatitis in Hong Kong YM Med J. 2014
Acute liver dysfunction among
o6 HCFC- workers exposed to Takeba Q%?:OSCSUD
123 2,2—dichloro—1,1,1-tryfluoroethane |yashi T 1999 ya.
(HCFC-123): a case report
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HCFC—-123-induced toxic hepatitis Ann Oceu
HCFC- and death at a Korean fire Shin . P
27 . . . o Environ Med.
123 extinguisher manufacturing facility: a MY 2018
case series
o8 HCFC- Exposure Assessment for Toxic Kim Saf Health
123 Hepatitis Caused by HCFC-123 KW Work. 2018
HCFC- | Epidemic of liver disease caused by
123, hydrochlorofluorocarbons used as
29 HCFC- ozone-sparing substitutes of Hoet P Lancet. 1997
124 chlorofluorocarbons
Grand rounds: an outbreak of toxic Environ
L . . Cheon Health
30 JIE+ hepatitis among industrial waste
disposal workers g HK Perspect.
b 2007
Recurrent Acute Liver Failure Medicine
31 JIEt | Because of Acute Hepatitis Induced | Ito D (Baltimore).
by Organic Solvents: A Case Report 2016
Severe acute hepatitis in a printing J Occup
J
32 IEt company worker: a case study Kubo S Health. 2015
Toxicity in man due to stain removers . Br J Ind Med.
33 JIES containing 1,2—dichloropropane Pozzi C 1985
Fulminant hepatic failure after .
34| DIE} occupational exposure to Harriso | - Ann Intern
patio b n R Med.1987
2-nitropropane
35 JIE Chemically induced hepatitis after | Cordes | West J Med.
inhaling organic solvents DH 1988
2) AROIAXS HY, ddYE E4
DE 2H0IM SIS & AIRHARIS 2= 60Y0IUCH M CHAXLS
A2 H? 34.2MI0IU2OH, =2 18MIUIA =ICH 55MI1C =EE BQUCH &
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42H0IA2H, (E2 1882z Y& Atdlel It ¢ HJUACH HHO

d2 34.6M, HE2 33.3M=Z 482 H=2HHO0| o ZUCH (E 111-8)
JIZXA Tet ARAMHAXS 22Z= DMF/DMAc 20Y, Chloroform
14%, TCE 9¥, HCFC-123 8% & JI|EI 2& 9Y€OZ EHOIGRAULt JIEL &
JIENH =&=22 U010t & 37.2M= Jt&E 21, Chloroform =&=2 U
010 B2 31.2KHI2 It =QUCH (& 11-8)

<H I-7> A0HACe RIISHE 480 L0 22
= o4 L0 Eo(ZIA-ZICH)
S (n=60) 42 18 34.2 (18-55)
DMF/DMAc (n=20) 17 3 36.7 (18-54)
Chloroform (n=14) 6 8 31.2 (20-46)
TCE (n=9) 6 3 32.3 (21-55)
HCFC-123 (n=8) 6 2 32.3 (21-49)
IIEF (n=9) 7 2 37.2 (20-55)

(1) DMF/DMAc =579 S4

SIS ES 2 HDIZ Mol SOl UNACH =
olo] ZRE= ABTY, XY, S =& L a4, 42, 24 A2 SOl
S0l UACH
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Abstract

Study on ldiosyncratic Liver Injury in

Workers Exposed to Organic Solvents

This study examines occupational liver injury in workers exposed to
organic solvents, such as cleaning agents, with a focus on occupational
liver toxicity caused by idiosyncracy. Despite improvements in
workplace safety and regular health screenings, acute liver damage
continues to occur. Occupational liver injury can result not only from
direct toxic exposure but also from idiosyncratic reactions, where an
individual’s genetic predisposition plays a key role. These reactions
often occur after a latency period and do not follow a predictable
dose—response relationship, making traditional prevention methods,

such as exposure limits and health checks, insufficient.

The research reviews 1idiosyncratic drug—induced liver injury
(IDILI) mechanisms, focusing on chemicals like DMF, DMAc, TCE,
HCFC—123, and Chloroform. These substances are also associated
with immune—mediated liver damage, in new or recently exposed

workers, showing a latency period of about a month. While most



Abstract W

recover upon stopping exposure, re—exposure can lead to more severe
outcomes. Specific genetic factors, such as HLA typing in TCE

exposure, have been linked to heightened risk.

The study highlights the difficulty in diagnosing idiosyncratic liver
injuries early, as no reliable tests exist, and such cases are rare
(under 10 per 100,000). While current health screening protocols like
shortened intervals for DMF and DMAc are in place, there is room for
improvement. Monitoring liver function within two months of exposure
and establishing a long—term surveillance network could help identify

and prevent future incidents.

In conclusion, early detection and appropriate health monitoring for
workers exposed to high—risk chemicals are crucial to preventing

severe liver injuries associated with idiosyncracy.
Key words :

Occupational liver injury, Idiosyncratic occupational liver injury,

Organic solvents
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