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Abstract

Organic solvents are hydrocarbon-based sub-
stances that dissolve another substance, Organic
solvents are usually lipid soluble, volatile and
commonly used for painting, printing, degreasing,
cleaning, thinning and extraction, Due to their
volatility and lipid solubility, organic solvents are
easily absorbed across the alveolar-capillary mem-
brane and through the skin, Because organic
solvents are lipophilic, they tend to be distributed to
lipid-rich tissue, such as adipose tissue, nervous
system and liver, Almost all organic solvent can
induce skin diseases such as acute irritant der-
matitis and chronic eczema, Some organic sol-
vents are associated with allergic contact derma-
titis, General and nonspecific central nervous sys-
tem depression is another common toxic effect
induced by most organic solvents, It shows symp-
toms which are the same as those from alcohol
drinking, and those symptoms are completely

resolved by removal from exposure to solvents,
Long term and repeated exposures to organic
solvents can also lead to chronic adverse neuro-
behavioral effects, These effects are also called as
chronic toxic encephalopathy, chronic solvent
intoxication and psycho-organic syndrome, and
commonly reported symptoms of them are head-
ache, depression, anxiety, and impairment of
recent memory, Organic brain lesions can be found
in workers suffering from psycho-organic syn-
drome, and in this case, there is a possibility of
persistent disabilities, Carbon disulfide, n-hexane,
and methyl n-butyl ketone are specifically toxic to
the peripheral nervous system, and cause a sym-
metric ascending sensory and motor polyneuro-
pathy, Halogenated hydrocarbons including car-
bon tetrachloride show toxic effects on the heart,
liver, kidney, and blood, Toluene can sensitize the
heart to arrhythmogenic effects of epinephrine, so
sudden death in young and healthy people can be
ensued from glue sniffing, Benzene is able to induce
any type of leukemia, especially in victims with
benzene-associated aplastic anemia, Exposure to
some solvents during pregnancy has potential to
induce congenital malformation and spontaneous
abortion, In the treatment of diseases by organic
solvents, the first step should be removal from
exposure to the causative solvent,

Key Words: Organic solvent, Lipid solubility, Toxic
effects, Dermatitis, Encephalopathy, Polyneuro-
pathy, Leukemia



314 Hanyang Medical Reviews Vol 30 No, 4, 2010

48 3N 7|A g o2 BAS U =
et she, F7]1 AT A=
it | oJukA o 2 §7] 84
U5 A ZA Y A5l
= A dutgog
Aol A e AA l H”‘ o] Zstm, titkre] #7184
7} Eol 2 E}i ZpAo] k. #718A= A A, 715 Al
A, 34, F& 9 5122 2g7oA g Ag-drt, 3}
3t Fzof upet FAEAE ARSHseA, AR5}
Fa, WEE gslrs GEAS) B3lsA, 42, |
TR AER, 2EUER, AR, o|g3eAL Fo2 L H3
=3

71847k o] B3 AAolng 447 713 ’3}04 5

e 7] ol EA5] thge] £571% B §
G A9 b B SIS 508 4718 2

719] 40-80%7k Bk Aol £5 sHs B9 ol
EEFo] F7HEE T0] Het F5EE G S 8
o 4718417} 5130 A4 o 938 BN F471 B

o AANEHZ v Rl G B B0, AFER U
7l Tl S713 = EAste Aol 9578 T 5

= A AT 01\;]_.

$718A07) A80] Aol 2z A A = A so] B
& AxA, A7, 2 Bl F2 REDTE Ao} 24
2AY ARGl B 7|Hhol Bo] R aTH A A
o] B ARHE 718 A7 Aol B o] A5 1ol
FAE FUEHE SEE o et g e §71847)
Buhe Eahste] mol )

F ol whetA] A At 4718AIE 9l A8
HAE 94 9 A ik thARg ol webd 471871 <)
%40] A4 Bk 4G5 71871 22E Bl
ERLEIE TN JERIE LSS SR
of B, ole] §7]8 A9} S A2 A0
RS EE EVES  REEESE Ll ERE
w7k, A ollA] tiAso] 20 2w s Ro] g
L ES DY

=2 =2
— =

F718A00l =%
ohes 2 Aol am.

2aAelA Bl Hshs Ane

1. O|HAISt

Yol 47184 ARAFAZA ABAL AR
o Te] ARG Hel oM MFATE fukdh &
AR A A AEY Ak oA AD,
ol TR SR Rt 53] eEE vy
97k 9% o2 AeiA 218 1 a0l o & e
eggzdgd 5 2 7 47180 da=Ad A%
A 9o et SIQIEA, A4, 71AA, A ol
F71871 Aol 3ol 3)%-¢do] & Yok Aol

A %3@71011—5%1}, 23593

o AFRIE FurE < Qlet?

F714Ael oet FR o] Agx YA HH P A5
¢} zpo]7} gtk thuk B3 agol} B
F718A17F O o] ol 2 g2 e
of gt}

2. 3 EXNAA 5

ol E 2184 471847} HS50|49 524
AZIE w1282 hEREE > A 0] ethyl ctherS
B 27 7187 AR LS8 Aol gtk 3
A A EAE AGH A= vleste] e}
% 2 57 AR, B2 B FTEFI S
AAgo] Zafet. Hsh A5 25 471849 SJstel 2 715
o] AT, oleld 471819 FRABA FHE FF
A7) Azl £718A7 471 o} Sol7br] wE:
o2 430A glo BRT 710 UolA 9 2,

F718 A0 oI F2AAA AAFAHE S22 ot
A% Belo) vl T, w0, OMH%, 79, 7,
2SN A%, gy, AEY, 0 5o 4734
o] LR 3 k3] Z4o] UheRdth, S 471840 4]
2= o4 sk vhal 7t ek sk 8ol

H:l

N
12 I > o 12

olr
L2

of

|nt



of oJsto] Abgal7| & gt} FEFF 2719 FEFTHE o
A7) 0] A E oM Uehte Aok,
TN A O Zot A= F718A Y T2
A ARIA B R, BEL eZo] Waa 2
zt ﬂﬂlb AR FAo] AlRtA W Dol & 24A17H5
o ey
01317}Xl F718A A T =2 HE Arole A= 4
HorY Ao R X&%UPE}-E— A& rolstofof gt}
HE717E 2 f 718 A ol e Ee 7ol 154
AA S/l Wde Hol= 7 °7} et o] 4
Hod ST Ad A 5dsd
g}, o] 23t 7] 8Al ol &gk 54 FFA8A
2 Xg7l 99 glon o o =& & v

1
FRah F5o] A B9ol wmlopy 2%

ﬁd
HE WL
[e3
-3
N

24 —‘O oL
b
i ﬁﬁf
o rz

st o

3. g SFUEA &=
A

QA 77kl ZA fr7]8A o] HEA 0T EEH 49
RAAABEEA GALAI 428 5 ek ol A
fralad= wHAEA S (chronic toxic encephalo-

pathy), ZZX|vj(presenile dementia), F|ANEFFIZTT
(painter's syndrome), YH3-8-#)%-% (chronic solvent in-
toxication) 5] tha o]0z Belm gk’ Al
o dol  UehH  AA71EFF (psycho-organic
syndrome)o]gta F2t} §3] Atz ol #5 =
AAIAY W2 LR §7184] o] Yot 2
ol FALeHe 2RAGA oleiad wa ol A} Eale.
WANAAEIA AL SJsto] ofeizbA F4,
Ao} 719 wig, 22759 Aol Fol yehtr, A
TR AN o] e Bt @717 8o ZHE 9}
AEE7159] Aozt A9 o9 glo] vehdtt. WelehH
O 2& A S0l B A Aot} &M o JFS A
el = FE & (vestibule-oculomotor) Ao 9} A&
=9 {71 8A o =28 o o] A%, 74, 5% 5 T
Aol deite A4 XA & {78 og v F
FARA T502 ERH7|E gt
WHO<= 7] 8-Aol| &gk vt F521787)
w2} Type 1 (organic affective syndrome), Type 2 (mild

o

32

oxl
> ot J

TES AR

chronic toxic encephalopathy), Type 3 (severe chronic

toxic encephalopathy) .2 #7314t} Type 1 (organic

Occupational Diseases in Workers Exposed to Organic Solvents 315

affective syndrome) ¢] S47 A3 = v 2, J A, Zv] gk
71o1E e, e 05 Aolel A Solu, §7]
A =&% HWEH ddsi s EHY Type 2 (mild
chronic toxic encephalopathy)= €43t 7|92 71E 2
AR5, AR o 270] BuEH, g
& FATE o2 S0l A7} Fa5A, e
3|87 &= 749 = Yt} Type 3 (severe chronic toxic
encephalopathy)& A& £33} 7|98 7|52 4kz9l
o3 2 Zw|ho} Xufj(dementia)ol] o] 21, T2 o] S
o| 3B 5] FAY =] F 7| nt S EHT, 2, £
718A 9] 3 WAEAEEZL dulF o g FAdo|E ¢
okl 54 Q7 S4o] A EE 7397t B Rolct
Swedish Q160]4} POMS (profile of mood states)2} 2+
2 ZAMEAE 0]43t v WHO2 NCTB (neuro-
behavioral core test battery) & E 38+ 25 A7) 5514
AAHH | EEG, EMG, NCV, evoked potential 52 7] A8
2|84 ZAAPH, CT, MRI, SPECT, PET 52| %94 7AAIH o]
718 A0 o3 W FRAA F5o] ko) AL HE]
A8E M e O ol {7184 =55 AhdetaL, &
A& FFAZA AAA A HE dlsfof gt D2 o whe}
F9-2A4|, AElA A, AA =9 (biofeedback) A&, 2l
A AEE 55 AAs] &3t

>

FHLZAR} | LF0| O]xl= Foll &1t
T718A oA FHAZA A 485 vetdle AL
33}t A, =28 Ak (n-hexane), methyl n-butyl ketone
2 FRel 23ttt olgd fUl8Ale e A
(axonopathy) 43 2] t A4 2l ¢ &3 (ascending) 3‘—\:. 5
AE-F NETS FEgt), o|Hd AHFT LS A5
(spinal canal)®] A4 % Gg-g 7] v FGFHT

Z A (central peripheral distal axonopathy)o]2til

o H9 A 7HA =4 %01] =g o] 4448 $AIR
H A 27 ARS-E AL glvk” -glutetellAE 1970 o
=dE At ofgh ohik FHA B S o] WA A7 9L
om, Fol= 2004 129 7371 % 34 9] A FAHA
(LCD)FFAZHA el A Lotd 2=l o] FZ2AE] =
L3 At o5t th A S ol o] $H 7= 3¢l

Sol# FHANF vk Y HANZwHH] S Fdehs #7184
= 9lt}. Trichloroethylene A3} wlu| & ksl !
5505} 2Ejale Aztol 4} gl it A712Ra 5]

BL OIH o

c



316 Hanyang Medical Reviews Vol 30 No, 4, 2010

5 {ﬁ/‘o 1%‘45}‘45} T3
12 9h-4-2] nPZE A ol &5 Fof F&ol i
T Ao yeyton,
3 M E A %’—‘121% ZHg-sto] 34 o),
< = ol3te] i‘:ﬂl 1 AHrel A
JetA1 2 7Hs A 121]715]“1’4
71 8A ol l=E 7] Al F dehs, A8 &
Aztold, %37} fr71 8o 3 i
Folch. FwAg e #4733 &

SUR O = P )
ml,mr-lﬂlm

rW }E
=
=
I
i
e
2,

1% 4 rlo

o 2t
[y d
o
F&

4 P
oy NI
N

N

N

ol\
b L
oX,
hok
-0,
olN
2.’,
o

B L
)i:‘
g

=N
N
o
?
i
k)
T
Kl
r lJ
=
(i
K

RU
o
i

4 40 oy & rf
o

£ a3

Trichloroethyleneol| ©JgF AFztAlZ win|o| A= 7hzt&
Aol AN EEG Ao FFE o] Yepdet !

AR QA RN EE 271
shed] 4t FHAAEZ] JE 2EAINE
ARSI} o0 A sl A7} gheel YA
=9} 717+8F A 9] (sensory action potential) 7} &
SHA| wh-ggth, AF-AARE AstE W, A=A
SR LA BY  Qlok =2t g AW S
& st =5 ARANG S AA | E sh=tl, F
Ahterminal axon)e]] AZAFedET} 245 0] Q=
o] 54 Ho]ct,

ARE SINE FHAH B4 e 2E
ot & F T %8 oA gholol e}, 2
7t sl BRA AN EUARE Fatol 242 719
A A 87150l AAEE Ao dulatolol A}, §714
A % W AN FHAAEE T4l M EE,
3] 3|5 et 2A1E 2009714 A2 k] 9
ERRETL 75 3R U & AlRte] Zew ol

(¢}
2 PR e Folaln

BromE o> el Moo

_4

(SO L - S DA R 0

o

—Jﬁﬂﬂﬂ
b iy

¢
l‘L‘lN‘ o

B

o

L

o> e

il

F718A7F Aol Yetdl= et 7P T8 A
<, oo = e] R flkg el gk A2 WIFEst
Z71eH A He, o]Eut A 71'5}(cardiac sensitiza-
tion)' o|t}, $zto] o] 27] $Jsto] EEof FHird EF <o
U A NH 31484 9] trichloroethane2 1‘—%‘ 0}1:4 Axd
o] A7) AbgstA =& Aok, £718A17F 7] Foll iLF

o

WH Ao H %ﬂr@"o% A3tA
ethylene chloride= Aol
A daksteag EH’\}Hﬂ “H-r"ﬂ MA7)s ol ol

4ﬂ%ﬂﬂﬂﬁ%f: 2 2
WA e ol ehde}, 34uo] Selo] B
2] 4718719 0@ =3 R ALY H2s vhe, B
al

<
lJ
X
“S‘i
o
>,
>,
i3
I
o

A5 ual, g

6. 224
FRAYLY YERYE AT e 47184 E 154
ol Qlct, EAR HEA $71 44 A dsheas 54 9)

24044 A T A A
T At F22EEF trichloroethylene®™ A G3}etA9}
|58 24 YRR AR, 2 542 ALtk Ao vt
A eFslt}, 2-nitropropane =20 9sto] F4) 7+ A}
VAL A Al 2w e aele)”
FAGFA T2 SE YA gAE RS S e
F718A ol 23t 7HEte] xicke] &85}t )
uebi]E ZHE RS SEA A S R @
Aol &g ko] AR f7) 84 =& Tl

o] FolAlo} .,

=7
>
-
rw f”

[

* 2
o e

1
e -

Of

¥
o
KX

73
o]
e

i fo
45
j

2 oo 2 g

\I

]

7. AEEY

AtgsterAg) 2o GRS RSt Ae A5 A o] glojA,
HAZTEA R ALl Jste] F7]57d ol
AbEIZE BarE o] gk e, $HERIe, d
e 59 53 A3 e AL, Alehd T
A g2 gl BE FUAAY 1FE EFd =
| A AR 7ol 53] FRAIRAS (renal
tubular acidosis)o] WA Ab#|7} HaL® A o] glrt, "
A2 EE AW lA thatE o] SA4ste] HaL o] E20] 4
e GAsto] FEA R B o2 FEARIAE 1T



gtk QA 7I7HEt 718 Al ol e EH FE Al w A
gt 7]5oldo] A7, muraminidase, B-glucuronidase,
N-acetyl- B-glucurosaminidase 53 22 49 A¥S
53 v o] 7 B} 7184l mZo] AFTAN G,
53 AFAIAG A B FEADATFANY
(Goodpastured-$-) 7 #Ho| gtk A3h4] A7 e
o] gle}. ™

F714A ol =& H Z2A M FFAAA Al
Al b A ool #718A o o3 A%
A2 drg ol AW E ths, B
5, A2 o] ol yehd o 3loH, o} 5 A%
TSR A2 & ot 2 Foll FrE murami-
nidase, B-glucuronidase, N-acetyl-f-glucurosaminidase
9 2L 240 $EY A4S ZAsk= o] 77184
o3 FEAARESS 94 Folly] Y FHor 8 H
I ok, T QA o 2 ou] gl v FEAIR 750l
ol fr718A ol oJto] e AR Zopr7] A
o},
AR A2 S o] 2 5 9 H of whet 257} o] Fo{ Ao}
S} fr718Al mEApdto] A H 0= o] Fofzo} gt

=]
o

A}

(o]
39l

Wy

ol

sy

-
) )

ox rx Jn o

o L
3+

52

iAol =3 d F 2 g &2 g do] AupA AEFAN

o] A7 & it wilAle] oJg A EFINE L W
= 3t 100 ppm o]/3H9] ats e iAol =

1009 F 199 AN o] wrAgict

= Z7)oe F5e A Aol etz Aak 28750

H

8
A

L
e
=
=
)

=

H
=

fud
o

)

A, 1 F shvbe A8 5o ARG S F7HIA &
ANE S 9 o7& Ao, v shvhe= T YAl o 23t
g gulgolrt,

F718A o oJgh A Aol g2 Folg Zlo] glo
, 9| =EFA7} 7 F 88kt

Occupational Diseases in Workers Exposed to Organic Solvents 317

o
ek, 54 A-o] HEHEA 4] 714410l %9
A A 9] 397155 A A MET} 374 02 Fal
5gop], uis] Azrololut Aol gt 2 Azl
7H A F Ahue] §7]94 =35} o] ek A%E R

A FAZAATE ek AFE Bl =28 o]y

=,

22h= FHloll AEst717kA 9] 7Iko] ZojAH, 7184
7t AR THE AT F Aol e FoEN B A

Ao 2 - 7t o7 JIs vzt

AN F ZF71 ol ¢F-&FF (fetal alcohol syn-
drome)& ¥ o7]5%0], PN F #7184 =Zo| o}-&-AlS
B F(fetal solvent syndrome)g f-Hetetal F4 5= kAt
£ 9. BEARANE A A ool YetE, of
oAl ZAdo] Yehd AL aFEo f7]EAd &5
ofok A%k, A ZA = AT ARE f7]-8-A o F =3t
Al =2 A G55 st Ao uiEAsit,

2 B

F718A000 eJstod fue 245 AR 4718719 2
SJ55H 54, 1 S AGAT DH Bl gt
ECELREREOE CESDESE 20

719) 27 QoA £ Apo] FH PR ol ) 25
& hehiie, 3341737 Alsh i AAY 471871 AL
S48 UElE 9% Lot Adsetael o 254
oluh ol o] AR W WEFAY A ol
A AR $718A tAbEo] 98 Aol wste] B 54
o] Z¢5t7] Wizl thAb7t Qofihs oM 78 5] ket
W gk 47187 ol ofstel e @olehn 4

(=
X



318 Hanyang Medical Reviews Vol 30 No, 4, 2010

gahodl glolie o aat
R S CELEC EEE
ELEEEEEDEES

®A] #7180l B o] o o)}

sfolof g},

F718A o =EH ApAo]

Hozere 94

References

1. Lee SH, Organic solvent, In Occupational health (Ca-
tholic University Department of Preventive Medicine,
Catholic Industrial Medicine Center, 3rd ed), 2003,
1277-292, Soomoonsa, Seoul, Korea,

2. Rosenberg J, Cone JE, Katz EA, Solvents, In Current
occupational and environmental medicine (LaDou J,
3rd ed)), 2004, 503-536, McGraw-Hill, Boston, USA,

3, Kawamoto T, Koga M, Murata K, Matsuda S, Kodama
Y. Effects of ALDH2, CYP1A1, and CYP2E1 genetic
polymorphisms and smoking and drinking habits on
toluene metabolism in humans, Toxicol Appl Pharma-
col 1995;133:295-304,

4. Kamijima M, Hisanaga N, Wang H, Nakajima T,
Occupational trichloroethylene exposure as a cause of
idiosyncratic generalized skin disorders and accom-
panying hepatitis similar to drug hypersensitivities, Int
Arch Occup Environ Health 2007;80:357-70,

5. lkeda M, Public health problems of organic solvents,
Toxicol Lett 1992;64-65:191-201,

6. van Valen E, Wekking E, van der Laan G, Sprangers M,
van Dijk F, The course of chronic solvent induced

10,

11,

12,

13,

14,

15,

16,

encephalopathy: a systematic review, Neurotoxicology
2009;30:1172-86,

WHO, Field evaluation of WHO neurobehavioral core
test, WHO Office of Occupational Health, 1986, Geneva,
Switzerland.,

Sliwinska-Kowalska M, Organic solvent exposure and
hearing loss, Occup Environ Med 2008;65:222-3,
Misirli H, Doma¢ FM, Somay G, Araal O, Ozer B,
Adigiizel T, N-hexane induced polyneuropathy: a clinical
and electrophysiological follow up, Electromyogr Clin
Neurophysiol 2008;48:103-8,

Himmel HM, Mechanisms involved in cardiac sensi-
tization by volatile anesthetics: general applicability to
halogenated hydrocarbons? Crit Rev Toxicol 2008;38:
773-803,

Brautbar N, Williams J 2nd, Industrial solvents and liver
toxicity: risk assessment, risk factors and mechanisms,
Int J Hyg Environ Health 2002;205:479-91,

Brautbar N Industrial solvents and kidney disease, Int
J Occup Environ Health 2004;10:79-83,

Smith  MT, Overview of benzene-induced aplastic
anaemia, Eur J Haematol Suppl 1996;60:107-10,
Ahmad Khan H, Benzene's toxicity: a consolidated
short review of human and animal studies, Hum Exp
Toxicol 2007;26:677-85,

Arrieta MJ, Infante-Rivard C, Organic solvent exposure
during pregnancy and congenital malformations, JAMA
1999;282:1033,

Toutant C, Lippmann S, Fetal solvents syndrome,
Lancet | 1979;1356,



