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Cytotoxicity of Chemicals used in Household Products: 19970 2004

Yoshiaki Ikarashi”, Masa-aki Kaniwa, Toshie Tsuchiya

The cytotoxicities of chemicals used in household products were evaluated using a neutral red (NR) uptake
assay. The chemicals tested during 19970 2004 were rubber additives (accelerators, antioxidants and
retarders), solvents, plasticizers and biocides, such as antimicrobials, fungicides, preservatives used in paints,
paper, wood and plastic products. The cytotoxicity potential of each chemical was classified by determining
the concentrations inducing 50% reduction of NR uptake into Chinese hamster fibroblast V79 cells compared
to control (IC50). In vivo eye irritancy of each chemical was estimated by the 1C50 value. Most biocides
tested showed strong cytotoxicity and had a high probability of inducing strong eye irritation.
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Table.l1 Result of cytotoxicity test

Chemical Abbreviation CAS No. 1C50 (ng/ml) i
Biocide
N -n-Butyl-1,2-benzisothiazolin-3-one BBIT 4299-07-4 6.6 Strong
1-Bromo-3-ethyoxycarbonyloxy-1,2-diiodo-1-propene BECDIP 77352-88-6 1.7 Strong
BNPD 52-51-7 7.7 Strong
Cycloacetamide CAA 79-07-02 47.5 Moderate
p -Chlorophenyl-3-iodopropargylformyl CPIP 29772-02-9 6.2 Strong
4,4'-Dimethyl-1,3-oxazoline DMO 51200-87-4 46.0 Moderate
N,N'-Hexamethylene-bis(4-carbamoyl-1-decylpyridinium bromide) = HMBCDPB Unknown 7.0 Strong
Hiba oil HO Unknown 16.2 Strong
IPBC 55406-53-6 29 Strong
Methylene-bis(thiocyanate) MBTC 6317-18-6 1.08 Strong
10,10"-Oxy-bis(phenoxyarsine) ® OBPA 58-36-6 4.2 Strong
4-Chloro-3-methylphenol (p -Chloro-m -cresol) PCMC 59-50-7 89.9 Moderate
4-Chloro-3,5-dimethylphenol (p -Chloro-m -xylenol) PCMX 88-04-0 37.0 Moderate
2,3,5,6-Tetrachloro-4-(methylsulfonyl)pyridine TCMSP 13108-52-6 1.32 Strong
2-(Thiocyanomethylthio)benzothiazole TCMTBT 21564-17-0 1868 Weak
4,4'-Tetramethylene-bis(4-carbomoyl-1-decylpyridium bromide) TMBCDPB Unknown 6.8 Strong
Zinc naphthenate ZnN 12001-85-3 59.0 Moderate
ZPT 13463-41-7 0.42 Strong
Plasticizer
Di-n-butyl sebacate DBS 109-43-3 1600 Weak
Diethyl sebacate DES 110-40-7 1085 Weak
2,2.4-Trimethyl-1,3-pentanediol diisobutyrate TMPDIB 6846-50-0 170 Moderate
2,2,4-Trimethyl-1,3-pentanediol monoisobutyrate TMPMIB 25265-77-4 233 Moderate
Rubber accelerator
Zinc butylxanthate ZBX 150-88-9 5.6 Strong
Zinc isopropylxanthate ZIPX 1000-90-4 18.3 Strong
Rubber antioxidant
N -(1-Methylheptyl)-N'-phenyl-p -phenylenediamine MHPPD 15233-47-3 14.4 Strong
Octylated diphenylamine ODPA 101-67-7 4500 Weak
Styrenated diphenylamine SDPA 17796-82-6 146 Moderate
4,4'-Thio-bis(3-methyl-6-fert -butylphenol) TBMBP 96-69-5 0.58 Strong
Rubber retarder
N-(Cyclohexyl)thiophtalimide CTP 17796-82-6 16.6 Strong
Solvent
Diethylene glycol mono-# -butyl ether acetate DEGEA 121-17-4 1500 Weak

* The value represents the mean of 3 experiments.
®) 2% in propylene glycol.
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Table.2 Reproducibility of IC50 value for zinc diethyldithocarbamate

Experimental year 1C50 (pg/ml)
1997 1.77

1998 1.62

1999 1.51

2000 1.73

2001 1.23
2002 1.58
2003 1.93
2004 1.48
(Mean + SD) 1.60 £0.21

) |C50 was the concentration that reduce the
absorbance by 50% of control.

0000000000000 00000000oonon
00000350350 wg/mO 000000000000
000000000000 0000000035 xg/m
0000000000000 00000000000on
00000000 *00000000o0ooooon
gooooooooo

0000000000010 00004000000
00D20000000004000000000100
00100000TablellOO0O0OO0DO0O0OO0O0OOOOO
0000000000000 000000000o0onon
000000000000 0000000000o0o0on
O00Oxanthate0 00O DOO000O0O00O0O0O0OODO
carbamate 0 0000000000000 OO0OOOO
oo

00Mo0oo0oo0oo0o0000000000000000
0000000000000 0000000ooonon
00000000 O000000000000000
0000000000000 00000000oooon
0000000000000 00000000oooon
000000000000 0000000000oonon
0000000000000 000000000o0onon
0000000000000 00000000000on
0000000000000 000000000000
0000000000000 0000000000onon
0000000000000 D000D000Dnooo
0000400000000000000000D000
0000000000000 00000000ooonon
0800000000000 0000000mMmOOgag
000000000000 0000000000o0o0on
0000001000000000000000000
00000000000 0000000000o0o0oon
0000000000000 0TablellOOOOODO
0 zinc bigl 2-pyridylthio-1l-oxidelD O OO0 00O OODOO
0000000000000 00000000o0oonon
OOOOOTPNOTCMSPOOOODOOOOOOOODO

godddggooddstrongUOooooooooon
gooooooooooooooooooooooon
ooooooooTeMTBOOO ICsS000O0O0OTCC
Dooooooooooicsoooooooooonog
ooooooooooooooopoooooooogg
oo

National Institute for Occupational Safety and Health [
Registry of Toxic Effects of Chemical Substances

ORTECSODOOOOOOODOOOCOOOOOCOODOOO

0000000000PCMXDO 100 mgOd moderate O [
0000000000 00000o0o00onooonon
0000000 TCMTBTO 300000 100 mgO
moderate D OO0 O0000OinvitroO OO OOOOODO
O00O0ZPTOBNPDOOOODOODOOOODOODOOO
000000000000000000000 inviveO
0000000000000000000000000
000000000000 00000000000 ‘0
0000000000000 000000ooooon
BNPDOBITO O TMTBT O mild 0 moderate D 0 0 0 0 O
OBTAUUDUDODODOODODODODOODOOO severe
0000000000 Draize0 000000000
0000000001000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
ooooo

000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0o00O00oO0oDOooooooooseoooon
0000000000000000000000000
000o00o00ooooooooooo® Y gooo
0000000000000000000000000
0000000000000 000000000000
0000000000000000000000000
0000000000000000o0oo0ooooon
0000000000000000000000000
ooo

ooooo

10 Borenfrend, E., Puerner, J.A.: Toxicol. Lett., 24, 119-
124 (1985)

20 Draize, J.H., Woodward, G., Carvery, H.O.: J.
Pharmacol. Exp. Ther., 82, 377-390 (1994)

30 Ikarashi, Y., Tsuchiya, T., Nakamura, A.: J. Toxicol.-
Cut.& Ocular Toxicol., 12, 15-24 (1993)

40 lkarashi, Y., Tsuchiya, T., Nakamura, A.: Bull. Natl.
Inst. Health Sci., 115, 130-134 (1997)



56 Ooooooooooooo

0 1230 0O 20050

50 Watanabe, M., Watanabe, K., Suzuki, K., Nikaido, O.,
Ishii, I., Konishi, H., Tanaka, N., Sugahara, T.: Toxicol.
In Vitro, 3, 329-334 (1989)

60 OO0O00OoooOoooOooooopoooooooon
O00000ooooooooooooooD 199
O00000O00O0199%0

70 00D000DOO00O0o0oOOooooooooooo
OO0D0O0D0O260019980

800 Commission Regulation (EC) No 2032/2003 of 4
November 2003 on the second phase of the 10-year
work programme referred to in Article 16(2) of
Directive 98/8/EC of the European Parliament and of
the Council on biocidal products on the market, and
amending Regulation (EC) No 1896/2000. Official
Journal of the European Communities L307, 24. 11.
2003, 2003, p.1-96

90 National Institute for Occupational Safety and Health.
Registry of Toxic Effects of Chemical Substances
(RTECS)

100 Directive 98/8/EC of the European Parliament and of
the Council of 16 February 1998 concerning the
placing of biocidal products on the market. Official
Journal of the European Communities L123, 24.4.98,

1998, p.1-63
110Commission Regulation (EC) No 189672000 of 7
September 2000 on the first phase of the programme
referred to in article 16(2) of Directive 98/8/EC of
the European Parliament and of the Council on
biocidal products. Official Journal of the European
Communities L228, 8.9.2000, 2000, p.6-17
120European Commission. First composite report in
accordance with Article 24 of Directive 98/8/EC
concerning the placing of biocidal products on the
market covering the period May 2000 to November
2004. 22. 10. 2004
wBOOoodooooooooooooooooooooo
0ooodoboobooobooonobdd2003d
http://www.jeas.or.jp/ecomark/tebiki22.html
Uonooooooooobboboooooooonoobooo
0O0000ooDd2o003d
www.toryo.or.jp/jp/anzen/news/guide.pdf
BOodddooooooboboooooooonoooo
0000ddg?20030
http://www.sengikyo.or.jp/seihin/pdf/koukin.pdf
00000000 oooooooooooooo o
D060 OIOD0OOOOOOOOODOO20030



