Bull. Environ. Contam. Toxicol. (1996) 56:635-637 *Environmental

inger- sContamination
© 1996 Springer-Verlag New York Inc. fand Toxicology

Acetyl Tributyl Citrate and Dibutyl Sebacate Inhibit the
Growth of Cultured Mammalian Cells

K. Mochida,"M. Gomyoda,'T. Fujita’

*Shimane Prefectural Institute of Public Health and Environmental Science,
582-1, Nishihamasada-machi, Matsue 690-01, Japan

‘Department of Agricultural Chemistry, Faculty of Agriculture, Kinki University,
3327-204, Nakamachi, Nara 631, Japan

Received: 7 November 1994/Accepted: 10 October 1995

Acetyl tributyl citrate (ATBC) and dibutyl sebacate (DBS) plasticizers are
components of polyvinylidene chloride. These compounds can pass from the
polyvinylidene chloride packing films to the enclosed food (Baba et a. 1988).
Therefore, there may be a potential hazard to hedlth. Toxicity of these compounds
in laboratory animals is well known (Mallette and Haam 1952; Smith 1953;
Finkelstein and Gold 1959). As th in vitro toxicity of these compounds to
various mammalian cells, determined using the same cell culture systems has
apparently not been documented, we examined the toxicity of ATBC and DBS on
human, monkey and dog cells grown in culture systems.

MATERIALS AND METHODS

The folowing compounds were used: acetyl tributyl citrate (ATBC) (Tokyo
Chemical Ind. Co., Tokyo, Japan) and dibutyl sebacate(DBS)(Wako Pure
Chemical Ind. Co., Osaka, Japan). ATBC and DBS were dissolved in ethyl
achol, then diluted in Eagle’'s minimum essential medium(final concentration of
ethyl acohol was under 0.5 %).

Human KB cells, monkey Vero cells and dog MDCK cells and the method of
cultivation was as decribed(Mochida et a. 1988) and the toxicity test methods
were described in the same report. The ID50 vaues (50% inhibitory dose to
growth of cells) served as an index of toxicity of the compound.

RESULTS AND DISCUSSION

Figure 1 shows dose-response curves obtained with ATBC and DBS. Human
KB cells exposed to these compounds for 72h showed a dose dependent decrease
in growth, as compared to controls. Monkey Vero and dog MDCK cells dso
showed a dose-dependent inhibition of growth, to both compounds.

Table 1 shows the IDso values obtained with these compounds. We noted that
ATBC was more toxic than DBS to human KB, monkey Vero and dog MDCK
cellg(Table 1), a finding in agreement with the results of Ekwall et a. (1982) who
used human Hela cdls. As the values we obtained, that is 72h-1Dso
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Figure 1. The dose-dependent inhibition of human KB cell growth caused by
ATBC( 0 )and DBS( @ ).

Table 1. IDso values for human KB, monkey Vero and Dog MDCK cell lines
exposed to ATBC and DBS.

72h-IDso valuens (ug/mL)!

compound
KB cells Vero cells MDCK cells
ATBC 44.7+2.99 3994+2.02 42.1+2.02
DBS 1549+4.99 1510+3.81 1529+4.29

IDso : the concentration of each compounds that reduced cell growth to 50% of
control culture during 72h period of exposure. Vaues are the mean £S.D.

vaues(ATBC:44.7ug/mL,DBS:1549 ug/mL) to human KB cells are lower than
7days-IC50 values(ATBC:14000 ug/mL, DBS:2600 ug/mL) reported by Ekwall et
al.(1982) who used human Hel a cells, our present cell culture system seems to be
more sensitive.

The IDso values of tricresyl phosphate(TCP) and triphenyl phosphate(TPP) used
as plasticizers, obtained using the same human KB cell culture systems were 70
ug/mL and 200 ug/mL, respectively (Mochida et a. 1988). Our present results
shows that ATBC is more toxic than TCP to human KB cells, however, ATBC is
less toxic than TPP to human KB cells. DBS is less toxic than TCP to human KB
cells, however, DBS is more toxic than TPP to human KB cells.

The IDsovalues for butylated hydroxyanisole(BHA) and butylated
hydroxytoluene(BHT) used as antioxidants for plastic, and tested using the same
human KB cell culture system, were 12.5 ug/mL and 43.0 ug/mL,
respectively(Mochida et a. 1985). Our present results shows that ATBC is about
3.6 times less toxic than BHA to human KB cells, however, ATBC has a
toxicity close to that of BHT. DBS is about 36 times and 124 times less toxic than
BHT and BHA to human KB cells, respectively (Table 1).
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Our findings suggest no remarkable difference in sensitivity to ATBC and DBS
since al had similar IDso values for human KB, monkey Vero and dog MDCK
cell lines. We recommend that the sensitive system we used be adopted for further
related studies.
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