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2 3
1
I 1
CICAD
2002 2 1999 2017
1mg/m® 0.315ppm 1ppm 3.17mg/mé 1
20
2002 CICAD WHO/OPCS, 2002
CICAD / 2000
WHO 2000
NITE
2005 2005
()
1-1
POD
US. EPA NOAEL RfD NOAEL= 20 ppm
IRIS (62.3 mg/md)
11 mg/kg/day | 0.1 mg/kg/day
1995
D 3 D :0.012 mg/kg/day
2 D :0.0025 mg/kg/day 2 1

http://www.meti.go.jp/policy/chemical_management/kasi nhou/files/information/ra/140731006.pdf

1
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15
16
17
18
19
20
21
22
23

24

Hardin et al. NOAEL
1981 11 mg/kg/day
Jones-Price et
al. 1984 UF100 ( 10
10)
LOAEL: LOAEL 10
2.5 mg/kg/day
25 mg/kg/day NOAEL MOE
Jones-Price et ( )
2005 al. 1984
U.S.EPAIRIS 1995 RfD Hardinetal. 1981
Jones-Priceet al. 1984 NOAEL
NOAEL 20 ppm (62.3 mg/m3)
NOAEL 11 mg/kg/day (= 62.3<6/24 ( )><1.6 (m®/ )><0.5 (
)/1.13 (kg ) 100 ( 10 10) RfD=
0.1 mg/kg/day Hardin et al.
40 ppm (124.6 mg/m?3) 22 mg/kg/day Hardin et al.
Jones-Priceet al 1984
25 mg/kg/day 40 ppm
NOAEL
()
1-2 U.S. EPA
1995 ATSDR 1996 / 2000 WHO/IPCS 2002 WHO
2000 2005 NITE 2005
NITE 2005
Johnson et al., 1983
Martynova et a., 1976 WHO
2000
Vasiljeva, 1973
1-2
NOAEL
LOAEL
U.S. EPA BMC RfC: BMC= 55.1 mg/m?
IRIS Johnson et 19.7 mg/m?3 0.7 mg/m?3 19.7 mg/m?
1995 a. 1983 (6.2 ppm)
NIOSH UF 30 ( 3
1984 10)
ATSDR LOAEL: LOAEL= 7.6 ppm
1996 Johnson et 7.6 ppm MRL: UF 30 (LOAEL 3 10)
al. 1983 (24.1 mg/m®) | 0.3 ppm




(0.94 mg/md)
Envirinment BMCLos TC: BMCLos= 20 mg/m® (6.3 ppm)
Canada Johnson et : 0.10 mg/m?
/Health al. 1983 4,76 mg/md 4.76 mg/m? 20 mg/m3 >
Canada 8h/24h>5d/7d 4.76 mg/m?®
2000 UF 50 ( 10
5)
WHO/IPCS
CICAD 46
2002
WHO LOAEC:
Martynova 10 mg/m? : 10 mg/m3 1
et al. 1976Y (3.2 ppm) 0.1 mg/md mg/m?3
Vasiljeva D (10-15 years) | (24 ) 10
2 19732
2000 :
1 mg/m3 2
2)
NITE 3 NOAEL: MOE
3.2 ppm
(10.0 mg/m?d)
Antov et al.
2005 1985
NOAEL NOAEL= 16 mg/m? (5.1 ppm)
Johnson et : 3.2 mg/m?
al. 1983 3.2 mg/m? MOE
2005
1.0
1 ppm ppm
2016 (3.13 mg/md) (6.4 ppm)
1
ppm (
(2015))
1974 10ppm 2015 1ppm
2016
ACGIH, 1 3 ppm TLV-TWA:
2016 1 ppm (
(3.13 mg/md) ) 1
3 ppm
TLV (threshold limit value) 1
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25
26

ppm (ACGIH (2006))
) 2016
DFG MAK, NOEL: 4 ppm | TLV-TWA: 10 ppm
2016 Ruijten et 5 ppm
al., 1990 (16 mg/m?3) NOEL 4 ppm
Ruijten et al., 1990
Drexler et al.,
1995, 1996
Reinhardt et al., 1997a, 1997b
1997 MAK
10 ppm 5 ppm 2005
Takebayashi et a., 2004, Nishiwaki et
al., 2004 Tan et a.,
2004, Korinth et al., 2003
MAK  5ppm
(DEGOT vol. 21 (2005))
2016
TC: Torelable Concentration
CICAD WHOI/IPCS, 2002 Johnson 1983
5
BMCLos 20mg/m® 6.3ppm
50 50
><10
<5
12.2
MCV
3 8
2015 34
5ppm
Hirataetal. 1984 1.45 ppm Johnson et al.
1983 1.0 ppm
6.4 ppm Cirla  Graziano
1981 1 ppm 2015
IARC
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1-3

1-3

9 164

1 ppm

http://anzeninfo.mhlw.go. jp/anzen/gmsds/0051. html

CICAD WHO/IPCS, 2002
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NITE, 2005
18¢g 3
()
NITE, 2005
NOAEL
25 mg/kg/day 1
60 Pilarska 1973
()
CICAD 2002
NITE, 2005
Johnson et al., 1983
Martynovaet a., 1976
Johnson 1983 156
233
20 ppm 12.14+6.9
3
12 51 126ppm 3.8 16.2 39.9
mg/m3 7.3 ppm 23.1 mg/m3 1.0 41
7.6ppm 3.2 13.0 24.1mg/md 0.2ppm 0.6 mg/m3
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36
37

CICAD

ppm months
U.S.EPAIRIS 1995 ATSDR 1996 / 2000
CICAD WHOI/IPCS, 2002 2005
2005
NOAEL
5.1 ppm 16.2 mg/m? 3.8 mg/m? ATSDR 1996 LOAEL
7.6 ppm POD NOAEL
WHO/IPCS, 2002 BMCLos 6.3ppm 20 mg/m3
1-4 Johnson et al., 1983
2 [ppm] [m/s]
N (SD) ( ) N (SD) ®
ND ND 0.2 (ND) 196 45.3 (4.4)
35 1.2 (1.0 1.0 (0.04-5.5) 44 43.7 (5.1)
121 5.1(4.1) 4.1 (0.04-33.9) 56 43.4 (4.8)
94 12.6 (26.9) 7.6 (0.04-216.0) 36 41.8 (4.5)
250 7.3(17.2) ND 138 43.2 (4.9)
N: No. of samples; ND: Not determined; a
Martynova 1976 10 mg/m? 10 15
WHO , 2000

CICAD WHO/IPCS, 2002
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31
32
33
34
35
36
37
38
39
40
41
42
43

(

CICAD WHO/IPCS, 2002

)

CICAD, 2002

NITE, 2005

NOAEL MOE

CICAD 2002

15

(RR) 1.1 48

LDL-C HDL-C

NOAEL
NOAEL 3.2ppm Antovetal., 1985

800 2500 mg/m?3
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800 2500 mg/m® 3

15
NITE 2005 Antov 1985 0 32 16ppm 0O 10 50 mg/m?
5 / 5 / 3 16 ppm
0 16 32 63ppm O 50 100 200 mg/md 8 / 5 1/ 6
16 ppm
3 NOAEL 3.2 ppm
2015 F344 15 500 800 ppm
6 / 5 / 2 4 8 13 Sillsetal., 1998a, b
8 500 800 ppm 13
800 ppm 13

CICAD WHO/IPCS, 2002

NITE, 2005

2013

Sillset a., 1998b 50 500 800 ppm
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(

(

)

)

)

Jones-Price 1984a NZW 23 28 |/
0 25 75 150 mg/kg/ day
6 19 30
75 mg/kg/day
75 mg/kg/day
25 mg/kg/day
12.30% 32.47% 41.60% 61.16%
5.72% 19.51%
25 mg/kg/ day
NOAEL LOAEL 25 mg/kg/day
2005 Jones-Price 1984b
Sprauge-Dawley
22 27 0 100 200 400 600mg/kg/day 6 15
400 mg/kg/day
200 mg/kg/day
400 mg/kg/day
200 mg/kg/day

100 mg/kg/day

NOAEL 100 mg/kg/day

CICAD 2002

2013
Caietal., 1981 Zhouetal., 1988

Meyer et al., 1981 Takebayashi et al., 2003

10



WHO 2000
Vasiljeva 1973 10 mg/m? 10 15
LOAEC 10 mg/m?®

00 N O~ WDN P

()

©

2013 Lehotzky et
10 al., 1985 Tabacovaetal., 1978 Saillenfaitetal., 1989 10

11 Tepeeta., 1984

12

13 NITE, 2005 6-20 0 100 200 400
14 800ppm(0 317 634 1,268 2,536 mg/m?3) Saillenfait et al., 1989

15 FO 400 ppm F1 400 ppm

16 800 ppm NOAEL 200 ppm (634 mg/m?3)
17 7-15 0 315 221 631 ppm O 10 700 2,000 mg/m3
18 Lehotzky et al., 1985 FO  631ppm 33%

19 F1 221 ppm 35% 631 ppm 50%

20

21

22

23 U.S. EPA 1995 RfD NOAEL 20ppm 11 mg/kg/day

24 Hardin 1981 Wistar SD 1 19

25 NZW 1 24 20 ppm 40 ppm 6 7 /
26 30 / 20 / 21
27 30

28

29

30

31

32 -
33 - -

34 2013 9

35 Leand Fu, 1996 0 1 5 10umol/l
36 203 10 pmol/l
37

38

39 - -

40
41 / 2000 CICAD WHO/IPCS, 2002 NITE
42 2005

11
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/ 2000 In vitro
Hedenstedt et al.,1979; Beliles et
al., 1980; Donner et al., 1981; Haworth et al., 1983; / , 2000
SCE SCE Garry et al., 1990
Leand Fu, 1996 WI-38 invitro DNA ubDS
Beliles et al., 1980; / ,2000 Invivo
Beliles et al.,1980; / ,
2000 LDs 1/10
Vasil'eva, 1982; / , 2000
/ 2000
Belies et al., 1980; / , 2000
/ 2000
CICAD WHO/IPCS, 2002 / 2000
NITE 2005
Belilesetal., 1980; Donner et al.,
1981 LDsy 1/10 Vasil’eva, 1982;
NITE, 2005
NITE 2005 CICAD
NITE
in vitro 1
Leand Fu, 1996 SCE 1 Garry etal., 1990
invivo 1 Vasil’ eva, 1982;
NIOSH, 1985
1-5 in vitro
a),b)
S9 +S9
33.3-3,333.3 pg/plate Haworth et
TA98 TA100 (SRI) a., 1983
TA1535 20.7-2,070 pg/plate (NITE, 2005)
TA1537 (EGG)

12
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300-1,000 pM Donner et al.,
TA98 TA100 (TA98, TA100) 1981
20-600 uM (NITE, 2005)
WP2uvrA (WP2uvrA)
Expt.[]: Expt.[]: 8,400 ppm Hedenstedt et
TA100 Cs2 al., 1979
(NITE, 2005)
Expt.[J: Expt.[]: 0.63-3.15
ng
0.5 3-60 pg/mL Garry et a.,
1990
(NITE, 2005)
3-35 1-10 pmol/mL Le& Fu,
(10 pumol/L) | 1996
(NITE, 2005)
0.5 3-6 pg/mL + | Garyeta.,
(6 ng/mL) | 1990
(NITE,2005)
WI-38 15 0.1-5.0 pL/mL Belileset al.,
DNA 1980
(NITE, 2005)
a)
b)
1-6
a), b)
Wistar 15 LDs, 1/10 Vasil’eva
1/100 (LDsy 1/10) | 1982
(NITE, 2005;
U.S. EPA,
1985)
SD ( 20-40 ppm Belileset al.,
7 1980
24 48 (NITE, 2005;
U.S. EPA,
7 | x5 1985)
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10

11

12
13
14

15
16

17

18

19
20

24 0 200 500 Donner et al.
650 800 1981
1,000 ppm (NITE, 2005)
7 20-40 ppm Belileset a.,
24 3 1980
2 -3 (NITE,2005)
SD ( ) 7 /| x5 20-40 ppm Belileset al.,
1-7 1980
5 (NITE, 2005;
U.S. EPA,
1985)
SD () 7 /[ x5 20-40 ppm Belileset al.,
ICR () 1 4 10 1980
(NITE, 2005;
U.S. EPA,
CF () 60 25 50 100 + Kumear et al.,
200 mg/kg (100 200 | 1999
mg/kg)

(

(

(

b)

CICAD WHO/IPCS, 2002

)

)

)

CICAD WHO/IPCS, 2002

14
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2015
OR 153 p 0.001 Wilcosky et al.,
1984

()
CICAD WHO/IPCS, 2002

Adkinset al., 1986 1

Adkins 1986 A/l 6 / 5 |/
6 300 ppm 951 mg/m3

NITE, 2005

CICAD WHO/IPCS, 2002

80 2 40
1
0.232 0.789 mg/m?/h
WHO/IPCS, 2002
2- 2- -5 2-mercapto-
2-thiazolinone-5 thiocarbamide  2- -4- 2-
thiothiazolidine-4-carboxylicacid TTCA TTCA
2 6
8
TWA (time-weighted average) TTCA 8
TWA 31 mg/m?3 TTCA
4 mmol/mol creatinine WHO/IPCS, 2002
P-450

15
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(

(

)

)

mono-thiocarbonate

NITE, 2005

0.073%

CICAD WHO/IPCS, 2002

CICAD WHO/IPCS, 2002
690 mg/m?

mg/kg

NITE, 2005

mg/kg

CICAD WHO/IPCS, 2002

NITE, 2005

2,470 mg/m?

1,260 mg/kg

LDso

16

TTCA 2-
WHO/IPCS, 2002

0.632 ppm

23.2%

1,560 3,125 mg/m?

15
24

60

15,625 mg/m?

3,188 mg/kg

0.28%

18¢g

LCso

LCso 3,020

2,780 3,020
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NITE, 2005

CICAD WHO/IPCS, 2002

Johnson

Johnson
BMD

in vitro

1983

1983

BMD

Johnson 1983

121

Johnson 1983

NOAEL LOAEL

1sD

17
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23

24

25

BMCLisp 22.6mg/m® 7.14ppm  Exponential2 model, Log-scale

CICAD WHOI/IPCS, 2002 BMD
BMCL1sp 22.6 mg/m? 7 1 24 5.38 mg/m?3 POD
100 0.054 mg/m?
50 kg 20 m3/day 1.0
0.022 mg/kg/day BMCLisp  POD
1SD

BMCLisp  POD
10 10
100

100

1-7
HQ

0.022 mg/kg/day

0.054 mg/m3 Johnson et al. 1983

156
12.1
POD BMCLisp 22.6 mg/m?® 5.38 mg/m?3
100 10 10

ATSDR 1996 Toxicological Profile for Carbon Disulfide. U.S. Department of Health and Human
Services, Public Health Service, Agency for Toxic Substances and Disease Registry.
https://www.atsdr.cdc.gov/ToxProfiles/tp82. pdf

1-10 BMD ver.1.1
http://drad.nihs.go.jp/bmd/BMDS_guidance.pdf

BMCL1sp 22.6 [mg/m®] <5 [day] / 7 [day] <8 [h] / 24 [h] 5.38 [mg/m?]
5.38 [mg/m®] / 100 0.054 [mg/m?]
0.054 [mg/mq3] >< 20 [m?/day] / 50 [kg] >< 1.0 0.022 [mg/kg/day]

18



ACGIH 2006 Documentation of the TLVsand BEls.

/ 2000 Assessment Report EnvironmentCanada Priority
Substance Assessment Reports. Carbon Disulfide. http://www.ec.gc.ca/ese-
ees/default.asp?lang=En& n=C04CA116-1

DFG) 2005 MAK Collection for Ocupational Health and Safety,
MAK Values Documentations List of MAK and BAT values.
U.S. EPA 1995 Integrated Risk Information System IRIS IRIS Summary. Carbon disulfide.
CASRN 75-15-0.
https://cfpub.epa.gov/ncealiris/iris_documents/documents/subst/0217 summary. pdf

WHO 2000 Air Quality Guidelines for Europe. Secon. Edition. WHO Regional
Publications, Europe Series, No. 91.
http://www.euro.who.int/__data/assets/pdf file/0005/74732/E71922.pdf#tsearch=%2775150+Eu
ropetair+quality+quideline%27

WHO/IPCS 2002 CICAD 46. Carbon Disulfide. IOMC World Health
Organization. http://www.who.int/ipcs/publications/cicad/cicad46 rev_1.pdf

2005 4 No. 11
http://www.env.go.jp/chemi/report/h17-21/pdf/chpt1/1-2-2-11.pdf

NITE 2005 ) No. 10 .
http://www.nite.go.jp/chem/chrip/chrip search/dt/pdf/Cl 02 001/risk/pdf hyoukasyo/241risk

doc.pdf

2013 CS; [CAS No. 75-15-0] 1
55 , 260-261.

2015 . .
http://www.nite.go.jp/chem/chrip/chrip _search/dt/pdf/Cl 04 002/OEL _75150.pdf

Antov, G., Kazakova, B., Spasovski, M., Zaikov, K., Parlapanova, M., Pavlova, S. and Stefanova, M.
(1985) Effect of carbon disulphide on the cardiovascular system. J HygEpidemiol Microbiol
Immunol, 29, 329-35.

Cirla, A.M. and Graziano, C. (1981) Health impairment in viscose-rayon workers with carbon
disulfide risk below 30 mg/m3. An exposed—controls study. Giornale Italiano di Medicina
del Lavoro, 3, 69-73.
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Garry, V.F., Nelson, R.L., Griffith, J. and Harkins, M (1990) Preparation for human study of pesticide
applicators:. sister chromatid exchanges and chromosome aberrations in cultured human
lymphocytes exposed to selected fumigants. Teratog Carcinog Mutagen, 10, 21-9.

Hardin, B.D., Bond, G.P., Sikov, M.R., Andrew, F.D., Beliles, R.P. and R.W. Niemeir (1981): Testing
of selected workplace chemicals for teratogenic potential. Scand. J. Work Environ. Health.
7(Suppl. 4): 66-75.

Johnson, B.L., Boyd, J., Burg, J.R., Lee, S.T., Xintaras, C. and Albright, B.E. (1983) Effect on the

peripheral nervous system of workers' exposure to carbon disulfide. Neurotoxicology, 4, 53-
66.

Jones-Price, C., Wolkowski-Tyl, R. and Marr, M.C. (1984a) Teratologic evaluation of carbon
disulfide. Administered to New Zealand white rabbits on gestational days 6 through 19.
NTIS Document No. PB84-192350, S. 1-54.

Jones-Price, C., Wolkowski-Tyl, R. and Marr, M.C. (1984b) Teratologic evaluation of carbon
disulfide. Administered to CD rats on gestational days 6 through 15. NTIS PB 84-192343.
NTP Study TER84053.

Kumar, S., Patel, K.G., Gautam, A.K., Agarwal, K., Shah, B.A. and Saiyed, H.N. (1999) Detection of
germ cell genotoxic potential of carbon disulphide using sperm head shape abnormality test.
Human Experimental Toxicol., 18, 731-4.

Le, J.Y. and Fu, X.M (1996) Human sperm chromosome analysis--study on human sperm
chromosome mutagenesis induced by carbon disulfide. Biomed Environ Sci. 9, 37-40.

Martynova, A.P., Zelenkin, A.N., Goljakova, L.P., Milkov, L.E., Grodetskaja, N.S, and Agadzanova,
A.A. (1976) [Clinical hygienic and experimental investigations of the action on the body of
small concentrations of carbon disulfide.] J. Hyg. Sanit., 5: 25-8 (in Russian).

Ruijten, M.\W., Sallé, H.J., Verberk, M.M., Muijser, H (1990) Special nerve functions and color
discrimination in workers with long term low level exposure to carbon disulfide. Br. J. Ind.
Med., 47, 589-95.

Sills, R.C., Morgan, D.I., and Harry, G.J. (1998) Carbon disulfide neurotoxicity in rats: 1.
Introduction and study design. NeuroToxicology, 19, 83-8.

Sills, R.C., Harry, G.J., Morgan, D.L., Vaentine, W.M. and Graham D.G. (1998) Carbon disulfide
neurotoxicity in rats; V. Morphology of axonal swelling in the muscular branch of the
posterior tibial nerve and spinal cord. NeuroToxicology, 19, 117-28.

U.S.EPA (1985) Assessment of the mutagenic potential of carbon disulfide, carbon tetrachloride,
dichloromethane, ethylene dichloride, and methyl bromide: A comparative analysisin
relation to ethylene dibromide. Report No. EPA/600/6-85/001.
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Vasiljeva, I1.A. (1973) Effect of low concentrations of carbon disulfide and hydrogen sulfide on the
menstrual function in women and on the estrous cycle in an experiment. Gigi. Sanit. 38, 24-
7. (in Russian).
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1 - BMD
2 U.S. EPA BMDS 2.7.0.4 BMD
3 ver.1.1
4 http://drad.nihs.go.jp/bmd/BMDS_guidance.pdf
5
6
7  eJohnsonetal., 1983
8
9 BMD
Dose N [m/q]
[ppri Mean = Exponential2 model (Log-scale)
0.2 196 453 44 BMCLiso  7.14 ppm .
1.0 44 43.7 51 22.6 mg/m
4.1 56 43.4 4.8 538 mg/m®
7.6 36 41.8 45
10 121
11
12 BMDS Constant variance BMR 1SD
Model Name BMCisp | BMCLigp BMCisp p-value p-value p-value p-value AlC
[ppm] [ppm] /IBMCLsp | Test 1: | Test 2: | Test 3: | for fit:
Lack dose | Constant | Good Does the
response? | variance | variance | model
? model? for the
mean fit?
Exponential2 10.15 7.31 1.39 0.00049 0.62 0.62 0.27 1346.50
Exponential3 10.15 7.31 1.39 0.00049 0.62 0.62 0.27 1346.50
Exponential4 NC 0 #VALUE! 0.00049 0.62 0.62 0.13 1348.22
Exponential5 NC 0 #VALUE! 0.00049 0.62 0.62 0.13 1348.22
Exponential2 (Log-scale) 9.70 7.14%** 1.36 0.00014 0.37 0.37 0.22 -1171.82
Exponential3 (Log-scale) 9.70 7.14 1.36 0.00014 0.37 0.37 0.22 -1171.82
Exponential4 (Log-scale) NC 0 #VALUE! 0.00014 0.37 0.37 0.10 -1170.18
Exponential5 (Log-scale) NC 0 #VALUE! 0.00014 0.37 0.37 0.10 -1170.18
Hill #DIV/0! 0.00049 0.62 0.62 0.16 1347.83
Linear 10.01 7.30 1.37 0.00049 0.62 0.62 0.26 1346.54
Polynomial, Restrict 10.01 7.30 1.37 0.00049 0.62 0.62 0.26 1346.54
Polynomial, Restrict 10.01 7.30 1.37 0.00049 0.62 0.62 0.26 1346.54
Power, restrict 10.01 7.30 1.37 0.00049 0.62 0.62 0.26 1346.54
Hill, Unrestrict 0.99 3.28E-06 302974 0.00049 0.62 0.62 NA 1349.36
Power, Unrestrict 0.52 1.28E-08 40382231 0.00049 0.62 0.62 0.22 1347.34
13 NC: Not computed
14 xxx BMDLsp

15
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