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ABSTRACT

Kojic acid and methyleugenol were used as food additive and natural contaminant
in food. Kojic acid has long been studied its mutagenicity and carcinogenicity by many
groups which presented conceal toxicological results. The previous study reported
methyleugenol is a natural carcinogen contamination in food and the use of
methyleugenol was toxicological concern because this compound has been suggested to
be a genotoxic carcinogen in rodents. The present study has concerned the safety of kojic
acid and methyleugenol which are abundant in daily food as food additives and also are

natural contaminants in food.



To prove effect of kojic acid on the initiation stage of hepatocarcinogenesis in
rats, the modified Tsuda’s model was used in this study. Four groups of 15 rats each
were fed a diet containing 0, 0.1%, 0.5% or 2% kojic acid for 4 weeks. Following an
additional 2 weeks on a basal diet, rats were then fed a diet containing 0.01% 2-AAF
for 2 weeks coupled with two-thirds partial hepatectomy during 2-AAF administration
and continuation for an additional week’s basal diet. Because kojic acid may have
weak carcinogenicity, the extension of kojic acid treatment and two-third partially
hepatectomy in rats were performed to increase its initiation efficiency. Rat’s appetite
became normal after cessation of kojic acid feeding. Data on the effect of various
concentrations of kojic acid on formation of GST-P positive foci in the liver found
that 2% kojic acid slightly increased number and area of GST-P positive foci
compared with non-treated groups. Furthermore, there were no remarkable
differences between kojic acid-treated and non-treated groups in 8-OHdG formation
levels in rat liver DNA. PCNA positive index and apoptotic index did not change
among groups. On the other hand, the body weight of low concentrations of kojic acid
treated rats significantly increased. This may be partly due to the influence of kojic
acid on thyroid hormones which regulate rat basal metabolism. Therefore, this study
suggested that kojic acid does not have any initiation activity on rat
hepatocarcinogenesis.

Furthermore, we also found short-term exposure to kojic acid influences hepatic

cytochrome P450 protein expression in male rats. The 14 day treatment with the high



Vi

dose of kojic acid presented both general toxicity to male F344 rats, as observed by
weight loss, and organ-specific toxicity, as observed by increased liver and thyroid
gland size. The high dose of kojic acid decreased serum T4 level. These results
suggest that kojic acid may act as a goitogens in rodents. In addition, rats fed the high
dose of kojic acid increased synthesis of CYP2B1, but displayed reduced levels of
CYP2E1 and CYP2C11 expression. Kojic acid at a high dosage might affect on
cytochrome P450 protein expression by disruption of thyroid hormone homeostasis,
leading to hepatotoxicity in rats.

To investigate the promoting activity of kojic acid on rat
hepatocarcinogenesis, 1to model was evaluated in this study. Diethylnitrosamine was
used as an initiator following administering to rats of various concentrations of kojic
acid contained the diet, and in parallel with partial hepatectomy. The data showed that
only high concentration (2%) of kojic acid significantly induced the number and area
of GST-P positive foci formation. Moreover, the experiment showed no effect on
GST-P positive foci formation at low and medium concentrations (0.01 — 0.5 %). 8-
OHdG formation levels significantly increased with kojic acid at concentrations of
0.5% and 2%, and cell proliferation was significantly increased at a concentration of
2%. Thus, kojic acid increasing GST-P formation with a high concentration of kojic
acid might be involved with oxidative stress induction and increased cell proliferation,
while there were no effects on apoptotic pathways. These findings may indicate that

kojic acid exerts a promoting activity of rat hepatocarcinogenesis at high
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concentration, but not at low, showing the existence of a threshold in kojic acid
carcinogenicity. Kojic acid carcinogenicity in rat livers has a nongenotoxic mode of
action; we observed no initiation activity but did find positive promaotion activity.

Since methyleugenol is a natural carcinogen contaminant in food, the present
study was designed to evaluate effect of methyleugenol on diethylnitrosamine and
phenobarbital induced hepatocarcinogenesis in rat using Ito model. The
administration of mehtyleugenol after diethylnitrosamine initiation reduced body
weight of rat indicating the toxicity of this food additive at high dosage. Because of its
genotoxicity in the liver, it increased liver size, the formation of GST-P positive foci
and cell proliferating nuclear antigen index. Furthermore, it enhanced various
isozymes of cytochrome P450 proteins including CYP2B1, CYP2C11 and CYP3A2.
The administration of methyleugenol concentrations ranged from 0.15-150 mg/kg bw
did not affect on preneoplastic lesions, cell proliferation and oxidative DNA damage
in the liver of rats co-administrated with diethylnitrosamine and phenobarbital.
However, the highest dose of methyleugenol moderated the expression of CYP2B1
and CYP3A2 in the combined diethylnitrosamine and phenobarbital induced rats.

In conclusion, the kojic acid and methyleugenol, which are carcinogenic
contaminants in food, have different modes in rat carcinogenicity. Kojic acid has no
initiation activity on rat hepatocarcinogenesis, while high concentrations exert

promotion activity, showing the possible existence of a threshold for rat
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hepatocarcinogenicity. The known genotoxic methyleugenol enhanced the early

stages of diethylnitrosamine-initiated hepatocarcinogenesis in rat.
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