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Letter to the Editor
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reported in leukocytes of tamoxifen patients was 5.5 adducts/109 bases
compared to 1.9 adducts/109 bases in the controls. The mean ages of the
five control patients and the six tamoxifen patients were 51 and 72 years,
respectively, which may reflect differing levels of adducts arising from
environmental or endogenous DNA-reactive metabolites.

The biological significance of these low levels of adducts is uncertain
(methodological differences aside), particularly because no increase in
adducts was found in endometrial or leukocyte DNA from tamoxifen
treated patients using a TLC assay but with similar limits of detection of
1 adduct/2.5 X l0@bases and 0.8 adductsllO9 bases, respectively (7, 8).
The reported endometrium adduct levels of 2.9â€”8.2adducts/109 bases in
Hemminki's patients (1) are very much lower than those associated with
hepatic neoplasia in rats of about 5000 adducts/109 bases after a similar
period ofexposure to tamoxifen (4). In addition, increased levels of DNA
adducts, both endogenous and drug-related, have been found in rats after
chronic administration of tamoxifen (kidney and uterus) or toremifene
(liver and kidney) (5), which have not been associated with the induction
of neoplasia in those organs in that species (9, 10).

In summary, this is a complex area, and other researchers have
arrived at different conclusions. The methodological problems and the
uncertain clinical significance of low levels of DNA adducts havenowbeenrecognizedbyHemminkieta!.(6),whohavestatedâ€œ...the
role of DNA adducts in cancer, thus far supported largely by mech
anistic and circumstantial evidence, can be tested in systems such as
tamoxifen treatment, if and when adducts can be reliably measured in
endometrial samples.â€•We agree that further study of tamoxifen and
DNA adducts is required before definitive conclusions can be drawn.
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We would like to draw attention to information in the October 1, 1996
paper by Hemminki et al. (1) that calls into question an important
statement in the Discussion, specifically, â€œThesedata should leave ittle
doubt about the identification oftrue tamoxifen adductsâ€•(line 9, p. 4376).
Other researchers have obtained different results, and we believe further
study is required before drawing definitive conclusions.

In the Results and in Fig. 3 (1), the authors show that there is a
32P-postlabeled adduct in the samples from untreated patients with the
same retention factor as the adduct in treated patients. Because the adduct
in untreated patients is isolated on the same HPLC2 and TLC system as
the adduct from treated patients, it is not possible to conclude that the
adduct in the treated patients is derived from tamoxifen. An alternative
interpretation of this observation could be that tamoxifen increases the

formation of naturally occurring endogenous adducts. Because Fig. 3
only shows a TLC ofDNA from one untreated and one tamoxifen-treated
patient, a reader cannot ascertain whether there is a quantitative differ
ence in the other samples from untreated and treated patients. DNA
adducts (termed I adducts) have been observed in tissues from control
animals and could be due to environmental (e.g., dietary) or endogenous
DNA-reactive metabolites (2). A likely candidate for the formation of an
endogenous adduct is the estrogen estradiol, which has been shown to

form DNA adduct spots in rat liver (3).
The drifting baseline in the HPLC traces of human DNA samples

(Figs. 1, 2, and 4) contains around 20 peaks, presumably endogenous
adducts. With this level of endogenous/background peaks, it is not
surprising that one or more peaks coelute with the DNA adduct from

tamoxifen-treated rat liver. The two HPLC systems used, which differ
only in the rate of variation of the eluent gradient, result in significant
differences in the levels of adducts reported. The adduct levels for
tamoxifen-treated patients (2.7 adducts/109 bases) for gradient B are
very similar to the control levels (2.4 adducts/109 bases) reported for
gradient A. The reason for this is unclear but may reflect differing
background levels of radioactivity eluting with the retention time of
the â€œtamoxifen-relatedpeakâ€•in the two gradients and/or differences
in the background levels that are subtracted during the calculation of

adduct levels by the authors. The definition of a â€œpositiveâ€•sample as
â€œradioactivitywas over twice background in at least 50% of the
analysesâ€• implies that in up to 50% of the analyses, â€œpositiveâ€•
samples were not over twice background. This rather low reproduc
ibility suggests that this assay system is not robust.

In addition, the failure of the HPLC assay to resolve the multiple
components of the rat liver DNA adducts observed in the TLC assay
(4, 5) into more than a single or double peak raises further concern
over the specificity and sensitivity of the HPLC assay. Because of
these shortcomings, the authors' statement that â€œThesedata should
leave little doubt about the identification of true tamoxifen adductsâ€•in
endometrial tissue in tamoxifen-treated patients is not well founded.

Hemmink.i et al. (6) also have reported tamoxifen-DNA adducts in
the leukocytes of breast cancer patients using similar analytical meth
ods. The concerns raised above with respect to the assay of hepatic
DNA adducts are also applicable to these data. The level of adducts
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2 The abbreviations used are: HPLC, high-performance liquid chromatography; TLC,

thin layer chromatography.
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