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Ethylene dibromide (EDB, 1,2-dibromoethane), a synthetic 
organic chemical, acts as a lead scavenger in gasoline. 
Increasing amounts of EDB are also found in fumigants 
for fruits and vegetables (Brown 1984). 

Effects of EDB on humans have been reported (Marmetschke 
1910; Olmstead 1960; Pflesser 19S8). The adverse 
effects included acute toxicity resulting from 
inhalation, skin absorption and ingestion. The most 
commonly occurring tissue lesions were changes in the 
liver and kidneys. 

Acute toxicity observed in laboratory animals following 
single or repeated exposure to EDB appeared to be 
similar to the lesions seen in humans (Kochmann 1928; 
Rowe et al. 1952). Wong et al. (1982) reported chronic 
toxicity effects in rats exposed to EDB. EDB is both a 
carcinogen (Olson et al. 1973; Wong et al. 1982) and a 
mutagen (Kale and Baum 1981). All these data suggest 
that exposure to EDB may be hazardous to humans. 

As the toxicity of EDB apparently has not been 
determined in cultured human cells, we report have our 
findings on the toxicity of EDB, using human KB cells. 

MATERIALS AND METHODS 

The cells used throughout this work were human KB cells 
(Mochida et al. 1983 ) .  

Toxicity test methods used were as described (Mochida 
and Yamasaki 1984). The cells were suspended in Eagle's 
minimum essential medium (MEM) at a concentration of 
1 X 105 cells/mL and l-mL volume was placed in Leighton 
tubes. After 24-h of incubation at 37~ the MEM was 
replaced with MEM-containing EDB. To minimize the loss 
of EDB, all test cultures were placed in Leighton tubes 
with silicone rubber stoppers. The ID50 value (50% 
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Figure i. Dose-response curve obtained after 72-h 
exposure of KB cells in culture to various concentrations 
of EDB. 

inhibitory dose to growth of KB cells after 72-h of 
incubation) was used as an index of the toxicity of EDB. 

EDB obtained from Wako Pure Chemical Industries, Ltd., 
Osaka, Japan was dissolved in acetone and diluted in MEM 
immediately before use (final concentration of acetone 
was less than 0.5%). 

RESULTS AND DISCUSSION 

Figure i shows the dose-response curve obtained with EDB. 
Inhibition of the growth of KB cells after 72-h of 
incubation proved to dose-dependent. The 72-h IDSO 
value was 61 ~g/mL. 

The IDSO values of diphenyl (DP), o-phenylphenol (OPP) 
and 2-(4"-thiazolyl)benzimidazole (TBZ) used as 
pesticides for citrus fruits, obtained using the same KB 
cell culture systems, were 20.5 Mg/mL, 30.0 ~g/mL and 
64.0 ~g/mL, respectively (Mochida et al. 1983). Our 
present results show that EDB is less toxic than DP and 
OPP to KB cells, however, EDB has a toxicity close to 
that of TBZ. 

The ID50 value of 1,2-dichloroethane obtained using the 
same KB cell culture system is 1500 Mg/mL (Mochida et 
al. 1986). We found that 1,2-dibromoethane (EDB) had 
about 24 times the toxicity of 1,2-dichloroethane to KB 
cells. 

EDB has been found in ground water (Sun 1984). Landau 
and Tucker (1984) and Herring et al. (1988) reported 
the effects of EDB on aquatic organisms (fishs and 
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Hydra) and Landau and Tucker (1984) showed that the acute 
toxicity responses on Juveinle fish (48-h LC50) were 6.2 
mg/L (Snook) and 4.8 mg/L (Minnow), respectively. These 
values are higher than our ID50 value (61 ~g/mL), 
obtained using cell culture systems. Herring et al. 
(1988) showed that the 72-h LC50 value for Hydro 
oligactis was 50 ~g/mL. This value is similar to the 
ID50 value we obtained using cell culture systems. 

These findings will aid in evaluating the toxicity of 
EDB to humans. 

Acknowledgment. We thank M. Ohara for comments. 

REFERENCES 

Brown AF Jr (1984)  Ethylene dibromide. Lts use, hazards, 
recent regulatory action. J Environ Health 46:220-225 

Herring CO, Adams JA, Wilson BA, Pollard S Jr (1988) 
Dose-response studies using ethylene dibromide(EDB) in 
Hydro Oligactis. Bull Environ Contam Toxicol 40:85-40 

Kale PG, Baum JW (1981) Sensitivity of Drosophila 
melanogaster to low concentrations of gaseous mutagens 
:3. dose-rate effects. Environ Mut 3:65-70 

Kochmann M (1928) Possible industrial poisonings with 
ethylene dibromide. Muench Med Wochenschr 75:1S84- 
1336 

Landau M, Tucker JW Jr (1984) Acute toxicity of EDB and 
aldicarb to young of two estuarine fish species. 
Bull Environ Contam Toxicol 88:127-132 

Marmetschke G (1910) On lethal ethyl bromide and 
ethylene bromide intoxication. Vieteljahressehr 
Gerichtl Med 0eff Sanitaetswas 40:61-76 

Mochida K, Goto M, Saito K (1988) Effects of diphenyl, 
o-phenylphenol and 2-(4"-thiazolyl)benzimidazole on 
growth of cultured mammalian cells. Bull Environ 
Contam Toxicol 81:428-481 

Mochida K, Yamasaki M (1984) Toxicity of halomethanes to 
cultured human and monkey cells. Bull Environ Contam 
Toxicol 3 3 : 2 5 3 - 2 5 6  

Mochida K, Ito Y, Saito K, Gomyoda M (1986) Cytotoxic 
effects of 1,2-dichloroethane, nitrobenzene and carbon 
disulfide on human KB and monkey AGMK cells. J Pharm 
Sci 76:1190-1191 

Olmstead EV (1960) Pathological changes in ethylene 
dibromide poisoning. AMA Arch Ind Hyg 0ccup Med 21: 
45-49  

01son WA, Habermann RT, Weisburger EK, Ward JM, 
Weisburger JH (1973) Induction of stomach cancer in 
rats and mice by halogenated aliphatic fumigants. J 
Canc Inst 55:1993-1995 

Pflesser G (1938) Skin-damaging effect of ethylene 
dibromide-A constituent of the liquid from remote 
water gauges. Arch Gewerbepathol Gewerbehyg 8:591-600 

l! 



Rowe VK, Spencer HC, McCollister DD, Hollingsworth RL, 
Adams EM (1952) Toxicity of ethylene dibromide 
determined on experimental animals. AMA Arch Ind Hyg 
Occup Med 6:158-173 

Sun M (1984) EDB contamination kindles federal action. 
Science 2 2 3 : 4 6 4 - 4 6 6  

Wong LCK, Winston JM, Hong CB, Plotnick H (1982) 
Carcinogenicity and toxicity of 1,2-dibromoethane in 
the rat. Toxicol Appl Pharmacol 63:155-165 

Received October 5, 1988; accepted January ii, 1989. 

12 


