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0.01 56 19.6 79 22.4 66
1.90 11200, 22.0 62 22.6 47
1.60 9700 22.6 47 22.6 49
1.00 6000 22.6 49 23.0 57
1.60 9500, 23.0 57 19.6 59
0.66 4000 19.6 59 17.6 50
0.12 690 19.6 62 17.2 45
0.27 1600 17.2 45 18.6 52
0.49 3000 18.6 52 18.8 61
0.79 4700 18.8 61 20.0 55
0.80 4800 20.0 55 19.8 59
0.65 3900 19.8 59 19.8 61
0.00 20 27.2 49 216 52
0.20 1200, 21.6 52 19.8 72
0.50 3000 19.8 72 19.8 76
0.47 2800 19.8 76 21.2 78
0.62 3700 21.2 78 23.8 49
0.37 2200 23.8 49 24.2 50
0.09 540 24.2 50 24.2 49
0.45 2700 224 54 21.0 54
0.37 2200 21.0 47 19.8 61
0.30 1800, 19.8 61 18.6 74
0.26 1600 18.6 74 19.4 82
0.45 2700 19.4 82 21.4 70
0.16 950 19.8 51 18.6 61
7.79 47000 17.6 61 19.8 68
7.60 46000 19.8 68 19.6 53
6.99 42000 19.6 53 19.4 47
7.26 44000 19.4 47 18.2 64
7.15 43000 18.2 64 18.6 61
0.22 1300 19.8 51 18.6 61
0.70 4200 17.6 61 19.6 70
0.81 4400 19.6 70 19.4 54
1.10 6900 19.4 54 19.6 48
0.92 5400 19.6 48 18.8 54
0.87 5600, 18.8 54 18.8 57
0.00 20 21.2 78 23.8 46




mg/100cm?

0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00
2.04 1.96 1.66 1.65 1.36
131 1.24 1.20 1.15 1.14
1.68 1.60 1.43 1.40 1.25
0.27 0.17 0.13 0.11 0.06
0.14 0.09 0.08 0.04 0.00
0.20 0.13 0.10 0.08 0.03
2.11 1.81 1.67 1.68 1.48
2.01 1.69 1.63 1.44 1.38
2.06 1.75 1.65 1.56 1.43
1.68 1.52 1.33 1.29 1.03
1.50 1.38 1.32 1.23 1.13
1.59 1.45 1.32 1.26 1.08




yg/m’

0.16 0.01 0.00 960 74 0
0.17 0.01 0.00 1000 53 0
0.17 0.01 0.00 1000 64 0
0.15 0.00 0.00 920 19 0
0.33 0.01 0.00 2000 73 0
0.24 0.01 0.00 1500 46 0
0.19 0.01 0.00 1100 47 0
0.03 0.00 0.00 210 0 0
0.11 0.00 0.00 670 24 0
0.08 0.02 0.02 510 100 93
0.02 0.00 0.00 110 0 0
0.05 0.01 0.01 310 50 46
0.08 0.04 0.00 480 230 0
0.52 0.04 0.03 3100 220 190
0.30 0.04 0.02 1800 220 93
0.13 0.04 0.02 750 220 130
0.02 0.00 0.00 110 0 0
0.07 0.02 0.01 430 110 63
1.34 0.05 0.02 8000 310 130
1.23 0.05 0.04 7400 310 210
1.28 0.05 0.03 7700 310 170
1.07 0.10 0.04 6400 580 270
0.30 0.02 0.01 1800 92 77
0.68 0.06 0.03 4100 340 170
0.36 0.02 0.02 2200 140 120
0.43 0.02 0.02 2600 150 94
0.40 0.02 0.02 2400 140 110
0.95 0.07 0.02 5700 400 130
177 0.14 0.08/ 11000 860 500
1.36 0.10 0.05 8200 630 310
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(M g m3)

(Mg ms3)

()
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1)
2)

1
2
3
(1) 9 8 (
) 590
g/m3(0.10ppm)
21)

NOAEL
300ppm
NOAEL 75ppm

300ppm



300ppm

NOAEL 75ppm
300ppm
75ppm

NOAEL 20ppm

(N.Bornatowiez et al Wien Klin Wochenschr 106 345 353(1994))
270mg/kg
(F1) 90mg/kg
90 270mg/kg

NOAEL 270mg/kg/day FO F1 NOAEL 30mg/kg/day
NOAEL 30mg/kg/day
30mg/kg/day 450mg/m3(75ppm)

UF

UF 100 (10)x (10)
NOAEL UF

NOAEL 75ppm(450mg/m3)

6hr/day 5days/week 1 24
1 7
450(mg/m3)x30/7(hr/day)/24(hr/day) 80.4mg/m3

0.29m3/day
80.4(mg/m3)x0.29(m3/day) 23.3mg/day

0.35kg 1kg
23.3(mg/day) 0.35(kg) 67.0mg/kg/day

UF 100 TDI
TDI 67.0 100 0.67mg/kg/day
50kg 15ms3

0.67(mg/kg/day)x50(kg) 15(ms3/day) 2.23mg/m3
ppm 0.37ppm

NOAEL 20ppm(120mg/m?3) UF 100
0.10ppm(0.59mg/m3)

0.10ppm(0.59mg/m3)
(2)

22)

3 (10 50 75mg/kg/day ) 5
5 1 75mg/kg/day (
150mg/kg/day 3
100mg/kg/day 6 75mg/kg/day )
(10mg/kg/day
1 ) ALT GGT



50mg/kg/day

ALP (
) 50mg/kg/day
NOAEL 10mg/kg/day
(3)
(4)
(2)
10mg/kg/day NOAEL
(5) (2) 5days/week 1 7
1 NOAEL
10(mg/kg/day)x5(days/week)/7(days/week) 7.14mg/kg/day
(6) UF 10 10
100 23)
(7) NOAEL UF
7.14(mg/kg/day)/100 0.0714mg/kg/day
(8) 50kg 15m3 21)
0.0714(mg/kg/day)x50(kg)/15(m3/day)=0.24mg/m3 240p g/m3
ppm 0.040ppm
(9)
240 p
9/m3(0.040ppm)
1) WHO ( 2 ) 2
( )1999 5 18 ( Guidelines for drinking-water quality,
2nd edition, Volume?2, Health criteria and other supporting
information.1996)
2) IARC(International Agency for Research on Cancer).Toluene(in

Re-evaluation of Some Organic Chemicals, Hydrazine and Hydrogen
Peroxide).IARC Monographs on the Evaluation of Carcinogenic Risks to
Humans.1999;71:829 864
3) Pelclova,D.,Rossner,P.and Pickova,J.Chromosome aberrations
inrotogravure printing plant workers.Mutation Research 1990;245:299
303
4) Bauchinger,M.et al.Chromosome changes in lymphocytes
afteroccupational exposure to toluene.Mutation Research 1982;102:439
445
5) IPCS(International Programme on Chemical Safety). Toluene.
Environmental health criteria 1985;52
6) Slomianka,L.et al.The effect of low-level toluene exposure on the
developing hippocampal region of the rat:histological evidence and
volumetric findings.Toxicology 1990;62:189 202
7)
1985;3208:26 32
8) Johnson,A.et al.Effect of interaction between noise and tolueneonauditory
function in the rat.Acta oto-laryngologica 1988;105:56 63
9) Dudek,B.et al.Neurobehavioural effects of experimental exposuretotoluene,
xylene and their mixture.Polish journal of occupational medicine
1990;3:109 116
10) Foo0,S.C.,Jeyaratnam,J.and Koh,D.Chronic neurobehavioural effect of
toluene.British journal of industrial medicine 1990;47:480 484
11) Foo0,S.C.et al.Neurobehavioural effects in occupational chemical



exposure.Environmental research 1993;60:267 273

12) Ono A.,Sekita K.,Ohno K.,Hirose A.,Ogawa Y.,Saito M et al. Reproductive
and developmental toxicity studies of toluene |I.Teratogenicity study of
inhalation exposure in pregnant rats.Journal of toxicological science
1995;20:109 134

13) Donald,J.M.,Hooper,K.and Hopenhayn-Rich,C.Reproductive
anddevelopmental toxicity of toluene:A Review.Environmental health
perspectives 1991;94:237 244

14) Ng,T.P,Foo0,S.W.and Yoong,T.Risk of spontaneous abortion in workers
exposed to toluene.British journal of industrial medicine 1992;49:804 808

15) IARC.Xylenes(in Re-evaluation of Some Organic
Chemicals,Hydrazine and Hydrogen Peroxide).lARC Monographs on the
Evaluation of Carcinogenic Risks to Humans.1999;71:1189 1208

16)IPCS.Xylenes.Environmental health criteria 1997;190

17) ATSDR(Agency for Toxic Substances and Disease
Registry).Xylene.Tox

FAQs 1996;Internet address:http://www.atsdr.cdc.gov

18)Anshelm Olson B.,Gamberale F.and Iregren A.Coexposure to toluene and
p-xylene in man.British journal of industrial medicine 1985;42:117 122

19)Ungvary G.and Tatrai E.On the embryotoxic effects of benzene and its
alkyl derivatives in mice,rats and rabbits. Archives of Toxicology
1985;8(Supplement):425 430

20)Hass U.and Jakobsen B.M.Prenatal toxicity of xylene inhalation in the

rat:A teratogenicity and postnatal study.Pharmacology and
Toxicology.1993;73:20 23
21)

( ) 9 8 28
22)OECD SIDS(Screening Information Data Set)Initial Assessment
Report(draft). Organisation for Economic Co-operation and

Development,Paris

23)IPCS.Assessing Human Health Risks of Chemicals:Derivation of Guidance
Values for Health-based Exposure Limits.Environmental health criteria
1994;170
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