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3-Monochloropropane—1, 2-diol (3-MCPD) fatty acid esters have recently found to
be generated in various foods and food ingredients as a result of food processing.
These compounds might be metabolized to 3-MCPD of a nongenotoxic carcinogen in the
body. As a further concern, 3-MCPD might be metabolized to glycidol of a genotoxic
carcinogen. But there are few reports about toxicity of these compounds. Therefore,
we examined toxicity of three 3-MCPD fatty acid esters (3-MCPD palmitate diester:
CDP, 3-MCPD palmitate monoester: CMP, 3-MCPD oleate diester: CDO) to rat.

In Chapter 1, we evaluated the bioavailability of 3-MCPD fatty acid esters in
rats. We administered a carcinogenic dose of 3-MCPD (40 mg/kg), glycidol (37.5 mg/kg)
or these esters at equimolar concentrations doses by gavage to 9-week—-old male F344
rats. After 30 min, we collected blood samples and analyzed serum concentrations.
As aresult, 3-MCPD was detected inall 3-MCPD fatty acid esters, glycidol and glycidol
fatty acid esters groups. Therefore, these compounds could be hydrolyzed to 3-MCPD
in body. On the other hand, it was not shown that 3-MCPD and 3-MCPD fatty acid esters
might be hydrolyzed to glycidol in body. Furthermore, CDP and CDO were detected
themselves in serum.

In addition, we evaluated where 3-MCPD fatty acid esters might be hydrolyzed at
gastrointestinal tract in vitro assay. After an overnight fast, we collected three
gut content samples (gastric, duodenal and cecal contents) from 10-week—old male F344
gpt delta rats. The three gut content samples were suspended in purified water and
mixed 3-MCPD and glycidol and associated esters (CDP, CMP, CDO, glycidol oleate :
GO, glycidol linoleate : GL). The each mixture was incubated at 37°C 30min and we
measured concentration of them. As a result, we detected that 3-MCPD fatty acid esters
changed to 3-MCPD and glycidol fatty acid esters changed to glycidol in rat stomach,
duodenum or cecum. Moreover, we detected that CDP might be changed to CMP or glycidol
and GO might be changed to 3-MCPD in rat gastrointestinal tract.

These results of Chapter 1 are summarized as follows, some 3-MCPD fatty acid
esters might be hydrolyzed to 3-MCPD in rat gastrointestinal tract and other 3-MCPD
fatty acid esters absorbed as unchanged ester in rat.

In Chapter 2, we evaluated 7n vivo genotoxicity of 3-MCPD fatty acid esters. We
administered a carcinogenic dose (3.6%10 " mol/kg B.W. /day) of 3-MCPD or these esters
at equimolar concentrations by gavage 5 times a week for 4 weeks to 6-—week—-old male



F344 gpt delta rats, and performed 7n vivomicronucleus, Pig-a mutation and gpt assays.
As aresult, 7in vivo genotoxicity was not detected in these analyses. It was suggested
that 3-MCPD fatty acid esters, at least CDP, CMP and CDO, as well as 3-MCPD are not
in vivo genotoxins.

In Chapter 3, we conducted the 13—week subchronic toxicity study of 3-MCPD fatty
acid esters in rats to examined toxicity of them by histopathological analyses. We
administered a carcinogenic dose (3.6x10™ mol/kg B.W. /day) of 3-MCPD or these esters
at equimolar concentrations and two 1/4 lower doses by gavage 5 times a week for 13
weeks to F344 male and female rats. As a result, compared with 3-MCPD, the toxicities
of the 3-MCPD fatty acid esters were lower in the acute phase regarding tubular
necrosis and equivalent in the subchronic phase, as evidenced by kidney organ weight
gain in males and females and apoptosis in the initial segment of the epididymis.
The no—observed—adverse—effect levels (NOAELs) in the present experiment in F344 rats
were estimated to be 14 mg/kg B.W. /day for CDP, 8 mg/kg B.W. /day for CMP and 15 mg/kg
B.W. /day for CDO, equimolar to 2.5 mg/kg B.W. /day 3-MCPD in both males and females.
Based on the results obtained from these studies, although it can be concluded that
3-MCPD fatty acid esters did not appear to exert genotoxicity, it was suggested that
toxicity for kidney and testes

These results suggest that 3-MCPD fatty acid esters are not 7n vivo genotoxicants,
although they may exert renal and testicular toxicity. For risk assessment of these
compounds, it is considered that TDI (tolerable daily intake) values should be
established.



