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TDI

IUPAC

CAS No.

C7Hs

92

toluene

TNT
108-88-3
-95
111
0.87
log Pow
kPa 20 2.9

2.69
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mg/L 0.2

mg/L
mg/L
50ppm
WHO mg/L 0.7 3
EU mg/L
USEPA mg/L 1 Maximum Contaminant Level
2 0.26mg/m3
3 8
9 100uL
400uL 2
10
10 11
9 100uL 400uL
2
20ppm 10
1 2 12
10 6.04uL
8
11  60mL
30
12
60mL 0.876 kg/L 525.69

83.5kg 6295 mg/kg
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mixed-function

oxidase
o %
3,9 15 20%
13 60 70% 14
LDso 2.6
7.5 g/kg 5,15
16 100%
50%
Maximisation test EU B6
5
16
28
CD-1 5 0 20 100 500 mg/L
0 5 22 105 mg/kg / 28
6
NE DA
5-HT
VMA HVA  5- 5-HIAA
1
NE DA 5-HT
22 mg/kg /
22 mg/kg /
DA 5-HT VMA 5-HT 22 mg/kg
/ NE VMA 5-HIAA 22
mg/kg / NE 5-HT 5
mg/kg / VMA 22 mg/kg /

17
ATSDR LOAEL 5 mg/kg / ATSDR
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minimal risk level, MRL

3
1 28
100 mg/L DA 5-HT VMA
5-HT
22 mg/kg / VMA
20 mg/L NE DA 5-HT
NE 5-HT
5 mg/kg /
WHO
1
d. 5
13
B6C3F1 10 0 312 625
1,250 2,500 5,000 mg/kg / 13 5
0 2,500
5,000 mg/kg /
2
2,500 mg/kg /
16 1,250mg/kg
/ 312 mg/kg /
15
5 5,000 mg/kg /
15
2 13
5,000 mg/kg /
2,500 mg/kg /
1,250 mg/kg /
312 mg/kg /
8
ATSDR LOAEL5mg/kg / 300 LOAEL
3 10 MLR (minimal risk level) 0.02 mg/kg
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29

Sprague-Dawley

1.0 mL/kg /

0.876kg/L 876 mg/kg /
8 3
18
WHO NOAEL 5
3 8
1.0 mL/kg /
876 mg/kg /
19,20
13
F344 10 0 312 625 1,250
2,500 5,000 mg/kg / 13 5
0 2,500 5,000 mg/kg
/
4
5,000 mg/kg / 1
625 mg/kg
/ 1,250 mg/kg /
1,250 2,500
mg/kg /
15
WHO NOEL 312 mg/kg / NOAEL 625 mg/kg
/ 5 EPA NOAEL 312 7 223 mg/kg
/ 6 NOAEL 625 mg/kg
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5,000 mg/kg /

1,250 mg/kg

625 mg/kg /

312 mg/kg /

2

Van der Heijden

2

110 mg/m3

Fischer344

120

Ht

380 1100 mg/ms3

59

380 mg/ 3

Ht

110 mg/ 3

2
B6C3F;
1,200 ppm 2

2
F344/N
2 1 6

27149,42/50,41/50

60

1,200 ppm
15

60

0/50,3/50,8/49

10

0 120 600

0 600 1,200 ppm

2/49,11/50,10/50
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37

1,200 ppm
15
6 2
1,200 ppm
600 ppm
2
C3H/Hed 50 pL 2
2
21
104
SD 40 50 0 500 800 mg/kg
/ 104 4
22
3
24
F344 113 375 1,125 mg/m3 2 1 6
5
Gibson&Hardisty
1983 4
5
13
B6C3F: 10 0 312 625
1,250 2,500 5,000 mg/kg / 13 5
2,500 mg/kg /
subconvulsive jerking
15

11



© 00O N o o A W DN P

e =
= o

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
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36
37

Nya:NYLAR 12 16 80 400
ppm
400 ppm
14.4 72 mg/kg
45 55
23
400 ppm
16 ppm
15
F344 10 0 100 625 1,250
2,500 3,000 ppm 15 1 6 5 65
15

3,000 ppm
0 250 750 1,500 3,000 ppm

750 ppm
3,000 ppm

NOEL 250 ppm

WHO
ppm 5,600 mg/ms3

( 95

1,500 ppm

750 ppm 24

NOAEC

1,500

750 ppm 2,800 mg/ms3

12
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10
11
12

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

8 6 15
3,000 ppm
1,500 ppm
750 ppm
250 ppm
7 20
OECD 426
1,800 ppm 7 20 1 6
9
25
9 7 20
1,800 ppm
6 19 6 21
SD 520 mg/kg / 26 650 mg/kg
/ 27 6 19
520 mg/kg
3,290 ppm
650 mg/kg 4,168 ppm Gospe
10
520 650 mg/kg / 650 mg/kg
/ 26,27
21
21 21
28 SD 18 6 21
650 mg/kg / 2
21
29

13



© 00 N o o A W N PP

L o =
52 W N L O

15
16
17
18
19
20
21
22

10 6 19 6 21

650 mg/kg /

520 mg/kg /

SD 250 500 750 mg/kg /
4 10 11
11

500 mg/kg /
750 mg/kg /
GFAP: glial fibrillary acidic protein in
vitro

30

11 4 10

750 mg/kg /
500 mg/kg /
250 mg/kg /

in vitro in vivo 12,13
in vitro
DNA SCE

14



© 00 N O O B~ W N -

e e
w N B O

12 in vitro

Salmonella typhmurium
TA98 TA100 TA1535
TA1537 TA1538

Bos et al. 1981
3

15

DNA S typhmurium No date Nakamura et al.1987
TA1535/pSK1002 3
Escherichia coli P3478 No date Fluck et al.1976
3
Saccharomyeces.cerevisiae 9
D4 D7
S.cerevisiae D7
SCE No date Gerner-Smidt and
Friedrich 1978
3
No date Gerner-Smidt and
Friedrich 1978
3
31
in vivo
5
3
in vitro in vivo SCE
( 32) in vitro
31 ATSDR WHO
3
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13 in vivo

Dobrokhotov and Enikeev

1977 3

Bauchinger et al. 1982

3

Forni et al. 1971

3

Maki-Paakkenen et

al.1980 3

Schmid et al. 1985 3

Nise et al.1991

3

Pelclova et al. 1990 3

API 1981 3
DNA , , Plappert et al.1994 3
SCE Haglund et al. 1980 3

32

Schmid et al. 1985 3

Nise et al.1991 3
+:

375 mg/m3 150
mg/m3 5,9,33
5
SCE
4,8
in vitro in vivo
3,31,32
9 1925 1985
1940 1950 450 ppm 1980
30 ppm
34
Bukowski
35
6 2
3 1
5
3

16
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Bukowski

50 ppm

35

International Agency for Research on Cancer (1ARC)

3:

7,8)

Joint Expert Committee on Food Additives (JECFA) Monographs and

Evaluations
WHO
13
mg/kg / 5

LOAEL 312 mg/kg

1000
NOAEL LOAEL
TDI 223 ug/kg /
2
TDI  10%

24 ng/L

3 5
NOEL 15 312
7 223mg/kg /
100>
10
700 pg/L

17
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36

US EPA
Integrated Risk Information System (IRIS) U.S. EPA
EPA/IRIS TDI
RfD
RTD 6
Critical Effect *
UF MF RfD
NOAEL: 312 mg/kg 1000 ** 1 0.2
13 223 mg/kg / mg/kg
/
NTP 1989 = LOAEL: 625 mg/kg
17 446 mg/kg /
* 5 7
1000
6
“D,,
1
in vitro
IARC
Group3 7
F344 B6C3F1 312 625 1,250 2,500 5,000 mg/kg
/ 5 13 625 mg/kg
1,250 mg/kg
312 mg/kg

15

NOAEL 625 mg/kg

TDI
NOAEL 625 mg/kg 5

18
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10
11
12
13

5000 100
10 5
TDI 89.2 ng/kg / TDI
10% 50kg 1 2 0.2 mg/L
14 WHO TDI
NOAEL LOAEL TDI
mg/kg / ug/kg /
WHO/ 13 312 1000 223
DWGL 10( ) > 10(
3 )><10
17 223 LOAEL
EPA/ 13 312 625 1000 200
IRIS 10( ) > 10(
)><10
NTP 1989= 17 223 446 a
13 625 5000 89.2
10( ) =< 10(
)><10
446
x5
b
17
a  EPA/IRIS 6
b 1
16
15 0.2
mg/L 10%

19
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15 36
10% 20% 30% 40% 50% 60% 70% 80% 90%
10% 100%
20% 30% 40% 50% 60% 70% 80% 90% 100%
0.201
0.020 | 0.040 | 0.060 | 0.080 | 0.100 | 0.120 | 0.140 | 0.160 | 0.180 | 0.200 | (mg/L)
(ng/L) | (mg/L) | (mg/L) | (mg/L) | (mg/V) | (g/L) | (ng/L) | (ng/L) | (ng/L) | (ng/L)
1,144 | 1,144 0 0 0 0 0 0 0 0 0 0
412 412 0 0 0 0 0 0 0 0 0 0
110 110 0 0 0 0 0 0 0 0 0 0
620 620 0 0 0 0 0 0 0 0 0 0
H16 2 2 0 0 0 0 0 0 0 0 0 0
864 864 0 0 0 0 0 0 0 0 0 0
294 294 0 0 0 0 0 0 0 0 0 0
92 92 0 0 0 0 0 0 0 0 0 0
450 450 0 0 0 0 0 0 0 0 0 0
28 28 0 0 0 0 0 0 0 0 0 0
TDI
16
28 5-TH
LOAEL  5mg/kg / —
LOAEL
13
5
NOAEL 223 mg/kg /
NOAEL
13 5
NOAEL 223 mg/kg /
10 10 10 1,000 223ug/kg
/ TDI

20
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TDI 223 ug/kg /
TDI
13
NOAEL
223 mg/kg /
1,000
10% 0.02 mg/L
2 1 1kg
TDI 223 pg/kg / 297
10 11 12
2001 2002 10 11 12 3

21

10

53.3"kg
0.75 pg/kg

/

110

2000



16 NOAEL
NOAEL LOAEL
mg/kg / | mg/kg /
/
28 NE, DA,5-HT 5C )
cb 5
13 5 312- 312( ) | WHO
B6C3F1 7
10 (5000) 223(C )
(2500) 1250 E 2500 E NOAEL
7 7 -1
893 1786
SD |8 876 WHO ““NOAEL
876 i
13 5 (5000) 625( ) WHO
F344 ( NOEL
10 625- 1250-) 312 )
NOAEL 312
(1250
2500) 312 E 625 E EPA
7
223 E
625 1250
7
446
2 Ht 380mg/m3- 110mg/m? 380mg/m®
344 6 5
120
2 1200ppm( )
B6C3F1 6 5
60
2 (1200ppm) 600ppm
344/ 6 5 1200ppm ()
60 600ppm-
600ppm-
13 5 , , , 1250 2500
B6C3F1 , , s 7 7
10 (2,500-) 893 1786
16ppm
(400ppm)
(16ppm-)
15 1 3000ppm
F344
10 5
15 (750ppm)
6 NOEL
(3000ppm) | 250ppm( ) 750ppm( )
1500ppm- 1500ppm(. )
NOEL 1500ppm

22
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750ppm( )
750ppm( )
7 20 1800ppm
1 6
6 19 (520-) 520
SD 6 (650)
21
650
4 250 500
SD 10 (500-)
750
WHO US EPA ATSDR

23




ALT
AP ALP
AST

AUC
BUN

10
10

CHL
CHO
Cmax
COHb
CPK
CYP
GSH
Hb

Ht

LCso
LDso
LDH
LOAEL
LOEL
MCV
MLA
NOAEC
NOAEL
NOEL
SCE
T
TBIL
TDI

TG
Tmax

(

(

)

)

24

95
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1 : 15 4
2003

2 WHO: Air Quality Guidelines for Europe. Secound edition,Chapter3 Summary of the
guidelines 2000

3 ATSDR: U.S. Department of Health & Human Services, Public Health Service, Agency
for Toxic Subtances and Disease Registry. Toxicological profile for toluene. Sep. 2000.

4 WHO: World Health Organization. Toluene. 1985; (Environmental Health Criteria. No.
52) Geneva.

5 WHO: World Health Organization. Guidelines for Drinking Water Quality, Third edition.
Toluene 2003

6 U.S. EPA.(Environmental Protection Agency):Integrated Risk Information System (IRIS).
Toluene (CASRN 108-88-3), Reference dose for chronic oral exposure (RfD), Last revised -
04/01/1994, Carcinogenicity assessment for lifetime exposure, Last revised - 02/01/1994.
Available online at http://www.epa.gov/iris/subst/0118.htm 1994

7 1ARC International Agency for Research on Cancer: Re-evaluation of some organic
chemicals,hydrazine and hydrogen peroxide. Lyon, 1999; (IARC Monographs on the
Evaluation of Carcinogenic Risks to Humans, Volume 71).

8 IARC International Agency for Research on Cancer: Some organic solvents, resin
monomers and related compounds, pigments and occupational exposures in paint
manufacture and painting. Lyon, 1990; 79-123 (IARC Monographs on the Evaluation of
Carcinogenic Risks to Humans, Volume 47).

9 Van der Heijden C, Mulder H, De Vrijer FI, Woutersen RA, Davis PB, Vink GJ et al.:
Integrated criteria document toluene — effects. Appendix. Bilthoven, Netherlands,
National Institute of Public Health and Environmental Protection. 1988; (Report no.
75847310).

10 Pyykko6 K, Tahti H, Vapaatalo H: Toluene concentrations in various tissues of rats after
inhalation and oral administration. Arch Toxicol 1977; 38 : 169-176

11 Bergman K: Whole-body autoradiography and allied tracer techniques in distribution
and elimination studies of some organic solvents. Scand J Work Environ Health,1979; 5
Suppl:263pp.

12 Ameno K, Fuke C, Ameno S, Kiriu T, Sogo K, ljiri I: A fatal case of oral ingestion of
toluene. Forensic Sci Int 1989;41: 255-260

13 Cohr KH, Stokholm J: Toluene: a toxicologic review. Scand J Work Environ Health 1979;
5:71-90

14 Veulemans H, Masschelein R: Experimental human exposure to toluene. Urinary
hippuric acid excretion as a measure of individual solvent up take, Int Arch Occp
Environ Health 1979; 43: 53-62

15 NTP: National Toxicology Program. Toxicology and carcinogenesis studies of toluene
(CAS no. 108-88-3) in F344/N rats and B6C3F1 mice (inhalation studies). US
Department of Health and Human Services. 1990; (NTP Technical Report Series No.
371; NIH Publication No. 90-2826).

16 RTECS: Registry of Toxic Effects of Chemical Substances. CHEM-BANK CD. Licenced
by U.S. Government Public Health Service to MDL Information Systems, Inc. Croner
CCH Group Ltd. March 2004.
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17 Hsieh GC, Sharma RP, Parker RD et al.: Evaluation of toluene exposure via drinking
water on levels of regional brain biogenic monoamines and their metabolites in CD-1
mice. Ecotoxicol Environ Saf 1990; 20: 175-184

18 Sullivan MJ, Rarey KE, Conolly RB: Ototoxicity of toluene in rats. Neurotoxicol Teratol
1997; 19: 525-530

19 Campo P, Lataye R, Cossec B, Placidi V: Toluene-induced hearing loss; A mid-frequency
location of the cochlear lesions. Neurotoxicol Teratol 1997; 19: 129-140

20 Lataye R, Campo P: Combined effects of a simultaneous exposure to noise and toluene
on hearing function. Neurotoxicol Teratol 1997; 19: 373-382

21 Broddle WD, Dennis MW, Kitchen DN, Vernot EH: Chronic dermal studies of petroleum
streams in mice. Fund Appl Toxicol 1996; 30: 47-54

22 Maltoni C, Ciliberti A, Pinto C, Soffritti M, Belpoggi F, Menarini L: Results of
long-term experimental carcinogenicity studiesof the effects of gasoline, correlated
fuels, and major gasoline aromatics on rats. Ann N Y Acad Sci 1997; 837: 15-52

23 Kostas J, Hotchin J: Behavioral effects of low-level perinatal exposure to toluene in mice.
Neurobehav. Toxicol. Teratol. 1981; 3(4): 467-469

24 Huntingdon Research Centre Toluene- The effect on pregnancy of the rat (inhalation
exposure). HRC Report no. APT 1991 2/91279.

25 Hougaard KS, Lund SP, Hass U, Simonsen L: Effects of prenatal exposure to toluene on
postnatal development and behaviour in rats. Neurotoxicol Teratol 1999; 21: 241-250

26 Gospe SM Jr, Saeed DB, Zhou SS, Zeman FJ: The effects of high-dose toluene on
embryonic development in the rat. Pediatr Res 1994; 36(6): 811-815

27 Gospe SM Jr, Zhou SS, Saeed DB, Zeman FJ: Development of a rat model of
toluene-abuse embryopathy. Pediatr Res 1996; 40(1): 82-87
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neurodevelopmental effects of prenatal exposure to toluene in rats. Reprod Toxicol
1998; 12(2):119-126
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30 Burry M, Guizzetti M, Oberdoerster J, Costa LG: Developmental neurotoxicity of
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31 Zarani F, Papazafiri P, Kappas A: Induction of micronuclei in human lymphocytes by
organic solvents in vitro. JEPTO. 1990; 18: 21-28
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