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Figure 1. Structures of bixin and
other carotenoids which are ei-
ther non-inducers (lutein, ß-caro-
tene and lycopene) or potent in-
ducers (ß-Apo-8'-carotenal, asta-
xanthin and canthaxanthin) of
CYP1A1/2 isoforms in the rat
liver.
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Table 1. Activities of 7-ethoxycoumarin-O-deethylase (ECOD), alcoxyresorufin-O-dealkylases (EROD, MROD, PROD and BROD) and aniline-4-
hydroxylase (A4H) in liver microsomes from female Wistar rats treated orally with annatto (250 mg kg body weight-1 day-1), bixin (250 mg kg body
weight-1 day-1) or corn oil only (3.75 g kg body weight-1 day-1) for 5 days.

Treatment N ECOD (nmol X-ROD activity (pmol resorufin mg A4H (nmol
 umbelliferone mg   protein-1 min-1) aminophenol mg

protein-1 min-1) protein-1 min-1)

EROD MROD PROD BROD

Annatto (28% bixin) 5 - 195 ± 129a,b 195 ± 90a,b 19 ± 10a,b 30 ± 18a,b -
Induction factor 3.8 4.2 2.4 3.3

Bixin (95% pure) 10 1.42 ± 0.49 138 ± 66a,b 105 ± 56a,b 11 ± 4 17 ± 8a,b 0.09 ± 0.02
Induction factor 1.0 2.7 2.3 1.4 1.9 1.0

Vehicle control group 12 1.36 ± 0.49 51 ± 20 46 ± 16 8 ± 4 9 ± 4 0.09 ± 0.018

Untreated control group 8 1.31 ± 0.53 64 ± 20 46 ± 20 8 ± 4 8 ± 3 0.08 ± 0.02

Data are reported as means ± SD. N = number of rats per group. Statistical comparisons were made by one-way ANOVA followed by the Duncan
test with Kramer’s correction for unequal sample sizes. In each column, values different from that of the control groups (P<0.05, ANOVA) are
indicated by superscripts as follows: avehicle-control; buntreated control.
X-ROD = alcoxyresorufin-O-dealkylases, EROD = ethoxy-, MROD = methoxy-, PROD = pentoxy-, and BROD = benzyloxyresorufin-O-dealkylases.
Induction factor = (activity in the treated group) � (activity in the vehicle control group).
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