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tate two-stage induction of skin papillomas (1), benzo(a)pyrene-
induced forestomach tumors (4), and DMBA-induced mam-
mary tumors. The mechanism by which CLA acts as an anti-
carcinogen is not clear. In the cultured mouse fibroblast system,
CLA has been found to shift benzo(a)pyrene metabolism away
from activation and toward detoxification.® Since much of the
activation of benzo(a)pyrene in fibroblasts is mediated by per-
oxidative mechanism rather than by cytochrome P-450, these
results provide additional support for the thesis that CLA acts
as an antioxidant in vivo as well as in vitro. Based on the
observation that CLA could inhibit the metabolism of DMBA
in an in vitro rat liver microsomal system (1), we intentionally
started the CLA-containing diets prior to the administration of
DMBA in the mammary cancer prevention study. Although we
failed to detect any changes in the phase II detoxifying enzymes
subsequent to CLA feeding, potential interference of DMBA
activation cannot be ruled out. Further studies on DMBA
metabolism need to be correlated with the efficacy of CLA
feeding only during the initiation phase of DMBA-induced
mammary carcinogenesis. The protective activity of CLA in the
postinitiation phase would also have to be validated since the
design of the current study precluded a direct answer regarding
this mode of action of CLA. The fact that the ¢9,¢11 isomer is
preferentially incorporated into membrane phospholipid frac-
tion would suggest a possible locus of action along the signal
transduction pathway that might impact on neoplastic prolif-
eration. This should clearly be a major emphasis of future
research.

An interesting property of CLA is its ability to suppress
peroxide formation from unsaturated fatty acids that are ex-
posed to air and heated at an elevated temperature for a pro-
longed period of time (4). In fact, CLA is superior to a-
tocopherol in this regard. There is nothing in the structure of
CLA per se to suggest that it should possess such activity. It is
hypothesized that an oxidized derivative of CLA is the active
antioxidant species rather than CLA itself (4). According to a
currently proposed scheme which is supported by in vitro and
in vivo UV spectrophotometric evidence, a 8-hydroxy acrolein
moiety is introduced across the conjugated double-bond system
following reaction with a hydroxyl or peroxyl radical and mo-
lecular oxygen (4). Antioxidant activity most likely results from
chelation of iron by the 8-hydroxy acrolein functional group,
thereby interfering with the Fenton reaction (26). Both syn-
thetic and naturally occurring antioxidants with diverse struc-
tures have been known to inhibit malignancy (27). Could the
anticarcinogenic activity of CLA be attributed solely to its
antioxidant propensity? The answer is equivocal with the lim-
ited information available. Using the thiobarbituric acid assay
as an index of lipid peroxidation, we have found that dietary
CLA is an effective antioxidant, but only in the mammary
tissue. We have no explanation as to why peroxidation in the
liver is much less sensitive to inhibition by CLA. Second,
maximal antioxidant activity was observed with 0.25% CLA in
the diet (Table 4), whereas maximal tumor suppression was
achieved at about 1% CLA. Thus there is a discrepancy between
antioxidant efficacy and anticarcinogenic activity, suggesting
that some other mechanism(s) might be involved.

Current research on the biology and biochemistry of CLA is
still in its infancy. Recent analytical data collected under a
better controlled condition indicate that about 90% of total
CLA in dairy products is in the form of the ¢9,t11-isomer.¢

$ A. Gruter and M. W, Pariza, unpublished observations.
¢ J. Scimeca, unpublished observations.

This is consistent with the observation that rumen microorga-
nisms preferentially isomerize ¢9,c12-octadecadienoic acid to
¢9,t11-octadecadienoic acid (28). In contrast, the synthetically
prepared CLA that we used for the feeding study contained
eight different isomers, with the ¢9,¢11 isomer accounting for
no more than 42% of the total. If the ¢9,f/11 isomer is the
biologically active species, since it is the only form incorporated
in membrane phospholipids, the possibility remains that a
preparation which is enriched in the ¢9,¢11 isomer may have an
even higher anticarcinogenic activity. The development of new
technology in synthesizing CLA that is abundant in the 9,11
isomer should facilitate future research in evaluating the effi-
cacy and potential of CLA in cancer prevention.
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