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Butylated hydroxyanisole(BHA), butylated hydroxytoluene 
(BHT), propyl gallate and dl-~-tocopheryl are used as 
lipid-soluble antioxidants of food additives. 
Metcalfe(1971), Milner(1967) reported the effects of 
BHT on monkey kidney cells, however, the toxicity of 
various antioxidants apparently has not been determined 
in cultured human cells. 

~fe now report the toxicity of these antioxidants using 
KB cells of human epidermoid carcinoma. 

MATERIALS AND METHODS 

The cells used throughout this work were the KB cells 
of human epidermoid carcinoma(Mochida et al. 1983). 
Toxicity test methods used were the same as described 
previously(Mochida et al. 1983). Propyl gallate, 
butylated hydroxyanisole, butylated hydroxytoluene and 
dl-~-tocopheryl were obtained from Wako ~ure Chemical. 
Ind., Ltd., Osaka, Japan. 
The ID50 values(50% inhibitory dose to growth of cells) 
was used as an index of the toxicity of the 
antioxidants. 

RESULTS AN]3 DISCUSSICN 

Dose-response curves obtained with BHA, BHT, propyl 
gallate and dl-~-tocopheryl for KB cells are shown in 
Figure I. The KB cell number showed an inhibition 
proportional to the concentration of the antioxidant 
used. Cells treated for 72 h showed a greater 
inhibition than those treated for 24 h or 48 h. 

The ID50 values for the antioxidants are presented in 
Table I. The iD50 values of BHA, BHT, propyl gallate 
and dl-~-tocopheryl were 12.5 ~g/ml, 43.0 pg/ml, 
1.3 ~g/ml and 110.0 Bg/ml, respectively, suggesting 
the differential toxicity of these antioxidants to 
KB cells. 
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Of the four antioxidants, propyl gallate was the most 
toxic followed by BHA, BHT and dl-~-tocopheryl. 
The 50% inhibition concentration of KB cells growth was 
no remarkable difference from the results of Metcalfe 
(1971) and Milner(1967) who exposed monkey kidney cells 
to BHT. These data should serve as a basis for 
development of toxicity tests using cell culture 
systems. 

REFERENCES 

Metealfe SM (1971) Cell culture as a test system for 
toxicity. J ~harm Pharmacol 23:817-823 

Milner SM (1967) Effects of the food additive butylated 
hydroxytoluene on monolayer cultures of primate cells. 
Nature 216:557-560 

Mochida K, Goto M, Saito K (1983) Effects of diphenyl, 
o-phenylphenol and 2-(4'-Thiazolyl)benzimidazole on 
growth of cultured mammalian cells. Bull Environ 
Contam Toxicol 31:428-431 

Received October 5, 1984; accepted November 8, 1984. 

429 


