
 

33 33
 

[５] 1,2－ジクロロエタン 
試験結果 
代謝活性化系 試験系 試験方法 使用生物種・細胞株 
あり なし 

文献 
番号 

SOS修復 細菌類 － － 1 
大腸菌スポット試験 大腸菌  (＋) 2 
前進突然変異 ネズミチフス菌 BA13 ＋ * 3 

＋ ＋ 
＋ ＋ 

4他 

 (＋) 5 
* * 
* * 

ネズミチフス菌 TA100 

* * 

6他 

ネズミチフス菌 TA1530  (＋) 2 
＋ ＋ 
＋ ＋ 

4他 

 (＋) 2 
＋ (＋) 7 
＋ * 
＋ * 
＋ * 

8他  

(＋) * 9 

ネズミチフス菌 TA1535 
 

* * 6 
* * 
* * 

ネズミチフス菌 TA1537 

* * 

6他 

 * 2 
* * 

ネズミチフス菌 TA1538 

* * 
6他 

＋ ＋ 4 
* * 
* * 

ネズミチフス菌 TA98 

* * 

6他 

ネズミチフス菌 TA1535 + GST (NM 
5004) +SOS/ umuC" lacZ 

 ＋ 
10 

復帰突然変異 

大腸菌 K12 * * 6 
遺伝子発現 ネズミチフス菌  

TA1535 + SOS/ umuC" lacZ 
 ＋ 

10 

遺伝子乗換え 糸状菌  * 11 
放線菌  * 9 前進突然変異 
糸状菌  * 9 

染色体異数性 糸状菌  ＋ 11 
DNA修復 マウス肝細胞  ＋ 4 
不定期 DNA合成 ラット肝細胞  ＋ 4 

＋ ＋ 17 遺伝子突然変異 チャイニーズハムスター卵巣細胞 
 ＋ 18 

ヒト AHH-1 細胞  * 19 
ヒトMCL- 5 細胞   (＋) 19 

染色体異数性 

ヒト h2E1 細胞  * 19 
 * マウス細胞 
 * 

20他 

in vitro 
 

細胞形質転換 

シリアンハムスター胚細胞  ＋ 21 
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ヒト EUE cells  ＋ 22 遺伝子突然変異 
ヒトリンパ芽球  ＋ 23 

＋ * 24 仔ウシ胸腺ＤＮＡ 
＋ ＋ 25 

 

DNA付加物の形成 

マウス肝細胞  ＋ 26 
染色体間の有糸分裂

組換え  
ショウジョウバエ  ＋ 

12 

 ＋ 
 ＋ 

体細胞突然変異 ショウジョウバエ 

 ＋ 

13他 

翅毛スポット試験 ショウジョウバエ  ＋ 14 
前進突然変異 ショウジョウバエ  ＋ 15 

 ＋ 
 ＋ 

伴性劣性突然変異 ショウジョウバエ 

 ＋ 

6他 

 (＋) 16 染色体消失 ショウジョウバエ 
 ＋ 15 

ヒト AHH-1 細胞  ＋ 19 
ヒトMCL- 5 細胞   ＋ 19 

小核誘発 

ヒト h2E1 細胞  ＋ 19 
復帰突然変異 マウス、ネズミチフス菌 TA1535 * ＋ 7 
宿主経由試験 マウス、大腸菌 K12 * * 6 

 ＋ 27 
* ＋ 28 

DNA一本鎖切断 マウス肝細胞 

 * 27 
DNA傷害 ラット肝細胞  ＋ 29 
マウススポット試験 マウス  * 30 
姉妹染色分体交換 マウス骨髄細胞  ＋ 31 

マウス骨髄細胞  * 6 小核誘発 
マウス末梢血  * 32 

優性致死 マウス  * 33 
 ＋ ラット 
 ＋ 

34他 

マウス  ＋ 25 
マウス肝細胞  ＋ 26 

 ＋ 
 ＋ 
 ＋ 
 ＋ 

ラット肝細胞 

 ＋ 

35他 

in vivo 
 

DNA付加物の形成 

マウス  ＋ 25 
評価 
結果 
上記のとおり、エームス試験、哺乳動物の培養細胞で遺伝子突然変異及び染色体異数性を

認め、in vivo 試験系で小核誘発、染色体異常、DNA 傷害が認められたため、定量的なリ
スク評価を行う候補と考えられた。 

注：1）＋ 陽性； (＋) 弱い陽性 ；－ 陰性； * 結論が出なかったもの 
空欄；試験系がないか、試験されなかったもの 

 

引用文献 
1) Quillardet, P., C.de Bellecombe. and M.Hofnung (1985) : The SOS chromotest, a colorimetric bacterial 



 

35 35
 

assay for genotoxins: validation study with 83 compounds. Mutat. Res. 147: 79-95. 
2) Brem, H., A.B.Stein, H.S.Rosenkranz (1974): The mutagenicity and DNA-modifying effect of haloalkanes. 

Cancer Res. 34: 2576-2579. 
3) Roldan-Arjona, T., M.D.Garcia-Pedrajas, F.L.Luque-Romero, C.Hera and C.Pueyo (1991) : An association 

between mutagenicity of the Ara test of Salmonella typhimurium and carcinogenicity in rodents for 
16 halogenated aliphatic hydrocarbons. Mutagenesis. 6: 199-205. 

4) Milman, H.A., D.L.Story, E.S.Riccio, A.Sivak, A.S.Tu, G.M.Williams, C.Tong and C.A.Tyson (1988) : 
Rat liver foci and in vitro assays to detect initiating and promoting effects of chlorinated ethanes and 
ethylenes. Ann. N.Y. Acad. Sci., 534, 521.530 

5) Simula, T.P., M.J.Glancey and C.R.Wolf (1993) : Human glutathione S-transferase-expressing Salmonella 
typhimurium tester strains to study the activation/detoxification of mutagenic compounds:studies 
with halogenated compounds, aromatic amines and aflatoxin B1. Carcinogenesis. 14: 1371-1376. 

6) King, M.T., H.Beikirch, K.Eckhardt, E.Gocke. and D.Wild (1979) : Mutagenicity studies with 
X-ray-contrast media, analgesics, antipyretics, antirheumatics and some other pharmaceutical drugs 
in bacterial, Drosophila and mammalian test systems. Mutat. Res. 66: 33-43. 

7) Rannug, U. and C.Ramel (1977) Mutagenicity of waste products from vinyl chloride industries. J. Toxicol. 
environ. Health. 2: 1019-1029. 

8) Cheh, A.M., A.B.Hooper, J.Skochdopole, C.A.Henke and R.G.McKinnell (1980): A comparison of the 
ability of frog and rat S-9 to activate promutagens in the Ames test. Environ. Mutag., 2: 487-508. 

9) Principe, P., E.Dogliotti, M.Bignami, R.Crebelli, E.Falcone, M.Fabrizi, G.Conti and P.Comba (1981) : 
Mutagenicity of chemicals of industry and agricultural relevance in Salmonella,Streptomyces and 
Aspergillus. J. Sci. Food Agric. 32: 826-832. 

10) Oda, Y., H.Yamasaki, R.Thier, B.Ketterer, F.P.Guengerich and T.Shimada (1996) : A new Salmonella 
typhimurium NM5004 strain expressing rat glutathione S-transferase 5-5: use in detection of 
genotoxicity of dihaloalkanes using an SOS/umu test system. Carcinogenesis. 17: 297-302. 

11) Crebelli, R., G.Conti, L.Conti and A.Carere (1984): Induction of somatic segregation by halogenated 
aliphatic hydrocarbons in Aspergillus nidulans. Mutat. Res. 138: 33-38. 

12) Vogel, E.W. and M.J.M.Nivard (1993) : Performance of 181 chemicals in a Drosophila assay 
predominantly monitoring interchromosomal mitotic recombination. Mutagenesis. 8: 57-81. 

13) Nylander, P.O., H.Olofsson, B.Rasmuson and H.Svahlin (1978) : Mutagenic effects of petrol in 
Drosophila melanogaster. I. Effects of benzene and 1,2-dichloroethane. Mutat. Res. 57:163-167. 

14) Romert, L., J.Magnusson and C.Ramel (1990): The importance of glutathione and glutathione transferase 
for somatic mutations in Drosophila melanogaster induced in vivo by 
1,2-dichloroethane.Carcinogenesis. 11: 1399-1402. 

15) Ballering, L.A.P., M.J.M.Nivard and E.W.Vogel (1994): Mutation spectra of 1,2-dibromoethane, 
1,2-dichloroethane and 1-bromo-2-chloroethane in excision repair proficient and repair deficient 
strains of Drosophila melanogaster. Carcinogenesis. 15: 869-875. 

16) Kramers, P.G.N., H.C.A.Mout, B.Bissumbhar and C.R.Mulder (1991): Inhalation exposure in Drosophila 
mutagenesis assays: experiments with aliphatic halogenated hydrocarbons, with emphasis on the 
genetic activity profile of 1,2-dichloroethane. Mutat. Res. 252: 17-33. 

17) Tan, E.-L. and A.W.Hsie (1981) : Mutagenicity and cytotoxicity of haloethanes as studied in the 
CHO/HGPRT system. Mutat. Res. 90: 183-191. 

18) Zamora, P.O., J.M.Benson, T.C.Marshall, B.V.Mokler, A.P.Li, A.R.Dahl, A.L.Brooks and R.O.McClellan 
(1983) : Cytotoxicity and mutagenicity of vapor-phase pollutants in rat lung epithelial cells and 
Chinese hamster ovary cells grown on collagen gels. J. Toxicol. environ.Health. 12: 27-38 

19) Doherty, A.T., S.Ellard, E.M.Parry and J.M.Parry (1996) : An investigation into the activation and 
deactivation of chlorinated hydrocarbons to genotoxins in metabolically competent human cells. 
Mutagenesis. 11: 247-274. 

20) Tu, A.S., T.A．Murray, K.M.Hatch, A.Sivak and H.A.Milman (1985) : In vitro transformation of 
BALB/c-3T3 cells by chlorinated ethanes and ethylenes. Cancer Lett. 28: 85-92. 

21) Hatch, G.G., P.D.Mamay, M.L.Ayer, B.C.Casto and S.Nesnow (1983) : Chemical enhancement of viral 
transformation in Syrian hamster embryo cells by gaseous and volatile chlorinated methanes and 
ethanes. Cancer Res. 43: 1945-1950. 

22) Ferreri, A.M., P.Rocchi, A.Capucci. and G.Prodi (1983): Induction of diphtheria toxin-resistant mutants in 
human cells by halogenated compounds. J. Cancer Res. clin. Oncol., 105: 111-112. 

23) Crespi, C.L., G.M.Seixas, T.R.Turner, C.G.Ryan and B.W.Penman (1985) : Mutagenicity of 
1,2-dichloroethane and 1,2-dibromoethane in two human lymphoblastoid cell lines. Mutat. Res.142: 
133-140. 

24) Guengerich, F.P., W.M.Crawford., J.Y.Jr, Domoradzki, T.L.Macdonald and P.G.Watanabe (1980) : In 
vitro activation of 1,2-dichloroethane by microsomal and cytosolic enzymes. Toxicol.appl. 
Pharmacol. 55: 303-317. 



 

36 36
 

25) Arfellini, G., S.Bartoli, A.Colacci, M.Mazzullo, M.C.Galli, G.Prodi and S.Grilli. (1984): In vivo and in 
vitro binding of 1,2-dibromoethane and 1,2-dichloroethane to macromolecules in rat and mouse 
organs. J. Cancer Res. clin. Oncol. 108: 204-213. 

26) Banerjee, S. (1988): DNA damage in rodent liver by 1,2-dichloroethane, a hepatocarcinogen. Cancer 
Biochem. Biophys. 10: 165-173. 

27) Storer, R.D., N.M.Jackson and R.B.Conolly (1984) : In vivo genotoxicity and acute hepatotoxicity of 
1,2-dichloroethane in mice: comparison of oral, intraperitoneal and inhalation routes of exposure. 
Cancer Res. 44: 4267-4271. 

28) Storer, R.D. and R.B.Conolly (1983) : 
29) Kitchin, K.T. and J.L.Brown (1994): Dose-response relationship for rat liver DNA damage caused by 49 

rodent carcinogens. Toxicology. 88: 31-49. 
 
30) Gocke, E., D.Wild, K.Eckhardt. and M.T.King (1983) : Mutagenicity studies with the mouse spot test. 

Mutat. Res. 117: 201-212. 
31) Giri, A.K. and S.S.Que Hee. (1988): In vivo sister chromatid exchange induced by 1,2-dichloroethane on 

bone marrow cells of mice. Environ. mol. Mutag. 12: 331-334. 
32) Armstrong, M.J. and S.M.Galloway (1993): Micronuclei induced in peripheral blood of E�-PIM- 1 

transgenic mice by chronic oral treatment with 2-acetylaminofluorene or benzene but not with 
diethylnitrosamine or 1,2-dichloroethane. Mutat. Res. 302: 61-70. 

33) Lane, R.W., B.L.Riddle and J.F.Borzelleca (1982) : Effects of 1,2-dichloroethane and 
1,1,1-trichloroethane in drinking water on reproduction and development in mice. Toxicol. 
appl.Pharmacol. 63: 409-421. 

34) Reitz, R.H., T.R.Fox, J.C.Ramsey, J.F.Quast, P.W.Langvardt and P.G.Watanabe (1982) : 
Pharmacokinetics and macromolecular interactions of ethylene dichloride in rats after inhalation or 
gavage. Toxicol. appl. Pharmacol. 62: 190-204. 

35) Inskeep, P.B., N.Koga, J.L.Cmarik and F.P.Guengerich (1986) : Covalent binding of 1,2-dihaloalkanes to 
DNA and stability of the major DNA adduct. S-[2-(N7-guanyl) ethylglutathione. Cancer Res. 46: 
2839-2844. 

 
 




