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ABSTRACT

Background: The aims of this study were to assay the activity of adenosine deami-
nase (ADA) in estrogen receptor positive (MCF-7) and negative (MDA-MB468)
breast cancer cell lines.

Methods: MDA-MB468 and MCF-7 breast cancer cell lines were cultured in
complete medium, striped serum with and without 0.01 UM diethylstilbestrol (DES),
complete medium inthe presence and absence of 1 UM tamoxifen for 20 hr. Adenosine
deaminase activity was determined using the colorimetric method described by Guisti
and Galanti.

Results: It was found that the activity of enzyme in estrogen receptor positive
(ER") cellline (MCF-7) was significantly higher than that of estrogen receptor negative
breast cancer cell line (MDA-MB468). ADA activity in MCF-7 cells cultured in the
presence of tamoxifen or charcoal-striped serum was significantly lower than that of
control. Furthermore addition of diethylstilbestrol (DES) to the swriped serum increased
the value of ADA activity to that of control.

Unlike MCF-7 cells, the activity of ADA in MDA-MB468 cells remained un-
changed upon treatment with tamoxifen or striped serum.

Conclusion: These findings suggest estrogen responsiveness of ADA expression
in MCF-7 cells.
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INTRODUCTION loenzyme that catalyzes the deamination of adenosine
and deoxyadenosine to inosine and deoxyinosine, re-
Adenosine deaminase (ADA, E.C.3.5.4.4) is a metal- spectively.! Due to the irreversibility of the reaction cata-
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levels are found in the lymphoid system such as lymph
nodes, spleen, and thymus.>* Adenosine deaminase de-
ficiency was described 30 years ago and results in se-

vere combined immunodeficiency (SCID), with virtual -

absence of T cells and a variable decrease in B cells.’ In
several studies, ADA activities were found to be in-
creased®® or decreased’ in cancer cells. Detoxification
of adenosine and deoxyadenosine is important since their
high concentrations are toxic to the cells.

17B-estradiol (E,) has been shown to induce several
enzymes involved in purine, pyrimidine, and DNA syn-
thesis in MCF-7 human breast cancer cells, and this is
accompanied by increased [*H]thymidine uptake and cell
proliferation.'!* In addition, there is only one report
demonstrating that the expression of ADA, an enzyme
that decreases intracellular pools of adenosine and
deoxyadenosine, is E, responsive in the MCF-7 cells."
However, the activity of this enzyme has not been evalu-
ated in estrogen receptor positive and negative (non-
hormone responsive) breast cancer cell lines so far.

In order to clarify the hormone responsiveness of
ADA and obtain a better understanding of purine me-
tabolism in estrogen receptor positive and negative
breast cancer cells, we have analyzed ADA activity in
MCE-7 (ER+) and MDA-MB-468 (ER-) cell lines.

MATERIAL AND METHODS

MDA-MB468 and MCF-7 breast cancer cell lines, ob-
tained from National Cell Bank of Iran (NCBI), were grown
in RPMI 1640 supplemented with 10% fetal calf serum,
100 U/mL penicillin and 100 pg/mL streptomycin. They
were incubated at 37°C in a humidified incubator with
5% CO, and 95% air. Cultures were regularly examined
using an inverted microscope (Micros, Austria).

A suspension of 5% charcoal and 0.5% dextran T70
was prepared. The suspended dextran coated charcoal,
at a volume equal to that of serum to be stripped, was
centrifuged at 2500 rpm for 20 min. The serum was then
added to the pellet and the mixture remained suspended
by rolling at 4 cycle/min, 37°C for 1 hr. The suspension
was centrifuged at 2500 rpm for 20 min and the superna-
tant was filtered using a 0.2 um filter and stored at —20°C.

The cells were grown in the stripped serum, with and
without 0.01 pM diethylstilbestrol (DES) and complete
medium in the presence and absence of 1 UM tamoxifen
for 20 hr. The cells were trypsinized and centrifuged at
400 g for 5 min at 4°C and washed (twice with PBS). They
were resuspended in phosphate buffer (50 mM, PH=6.5)
and then vortexed with pre-chilled glass beads for 3-5
times, each time for one minute while keeping the cells
on ice for one minute intervals. The homogenate was
centrifuged at 20,000 g for 30 min at 4°C and the super-
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natant used for the assay. Adenosine deaminase activ-
ity was determined using the colorimetric method de-
scribed by Guisti and Galanti.'® The protein content was
estimated by the Bradford method."”

Results are expressed as means+SD of 5 repeats each
in duplicate. p<0.05 was considered significant using
one way ANOVA.

" RESULTS

Figure 1 shows the typical morphologies of MCF-7
and MDA-MB468 human breast cancer cell lines. As il-
lustrated in Figure 2, the activity of ADA in the MCF-7
and in the MDA-MB468 cells is 0.0076757+ 0.0005212
and 0.0063754 + 0.0005322 U/mg protein respectively. In
the MCF-7 cells, the activity of ADA was significantly
(p<0.05) higher than that observed for MDA-MB468
cells. As shown in Figure 3, the enzyme activity of MCF-
7 cells cultured in the stripped serum was significantly

Fig. 1. Typical cell morphologies of MCF-7 and MDA-MB468
human breast cancer cell lines. '
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Fig. 2. Comparison of adenosine deaminase activity in human
breast cancer cell lines, MCF-7 and MDA-MB468. Results are
expressed as mean + SD of five repeats, each in duplicate.
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Fig. 3. Activity of adenosine deaminase in MCF-7 breast cancer
cells. MCF-7 cells were grown in complete medium (control),
stripped serum, complete medium with tamoxifen (1uM) and
stripped serum plus diethylstilbestrol (0.01 uM). Results are ex-
pressed as mean + SD of five repeats, each in duplicate.

(p<0.05) lower than that of cells cultured in the complete
medium (control). Treatment of the cells with tamoxifen
also resulted in a significant (p<0.05) reduction in the
ADA activity when compared with the value observed
for the control cells, although the enzyme activity was
slightly higher than those cultured in the stripped se-
rum. Furthermore, addition of DES to the estrogen-free
serum resulted in an increase in enzyme activity and the
value reached the basal level (i.e. control). The activity
of ADA in the MDA-MB468 cells, however, was not
changed when cultured in the stripped serum or upon
treatment with tamoxifen or DES (Fig. 4).

DISCUSSION

It has long been known that there are high correla-

control FCS stripe Tamox.Tereat

Fig. 4. Activity of adenosine deaminase in MDA-MB468 breast
cancer cell line. MDA-MB468 cells were grown in complete me-
dium, stripped serum, and complete medium with tamoxifen (1
UM). Results are expressed as mean + SD of five repeats, each in
duplicate.

tions between the carcinogenic process and the activi-
ties of some enzymes in cancerous tissues and cells. In
this respect, ADA has drawn special attention. The re-
action catalyzed by ADA is one of the rate-limiting steps
of adenosine degradation. ADA has been reported to
have a critical role in the proliferation and maturation of
certain types of mammalian cells.!®!® There are also sev-
eral reports presenting high ADA activities in several
types of cancerous tissues such as skin and bladder.%®
It has also been shown that the activity of ADA was
higher in cancerous human kidney tissues compared with
those of the noncancerous adjacent ones.?® Some
changes in ADA activity were also observed in gastric
cancer and adjacent uninvaded gastric mucosa.?!

With respect to the breast cancer there are only a few
reports. Canbolat et al. investigated the activity of ADA
in malignant breast tissues, irrespective of estrogen re-
ceptor status, and found a higher activity of the enzyme
when compared to the non-cancer ones.?? Concerning
the relationship between ADA expression and estrogen
receptor, to our knowledge there is only one study, so
far, that has been reported by Xie et al.!* They demon-
strated the induction of ADA mRNA by estradiol in MCF-
7 human breast cancer cells. Unexpectedly, these au-
thors found that antiestrogen 4-hydroxytamoxifen sig-
nificantly induced ADA mRNA levels. When the cells
were co-treated with E2 plus 4-hydroxytamoxifen, a sig-
nificant decrease in ADA mRNA levels was observed.'*
They did not provide a plausible explanation for their
observations and the ADA activity was not evaluated.

In the present investigation the ADA activity was
significantly higher in the MCF-7 cells than that of MDA-
MB468, although the basal level was also high in the
latter. MCF-7 cells cultured in the estrogen free (stripped)
serum showed a significant reduction in the ADA activ-
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ity when compared to that of control, in contrast to the
report of Xie et al,'” tamoxifen alone did significantly
reduce enzyme activity, although not at the same magni-
tude as that observed for stripped serum. Furthermore,
addition of DES, a potent synthetic estrogen, to the
stripped culture media stimulated ADA expression and
restored the activity. MDA-MB468 cells, however, ex-
hibited no changes in ADA activity upon treatment with
tamoxifen of removing estrogen from the media. These
findings suggest E2 responsiveness of ADA expression
in MCF-7 cells. In the MDA-MB468 cell line, the ADA
gene is not an E2 target gene and there must be other
nuclear transcription factors to induce ADA expression.

It has been demonstrated that tamoxifen induces a
significant apoptosis in the MCF-7 cell line.* One pos-
sible mechanism might be through the inhibition of ADA
and subsequent accumulation of toxic adenosine and
deoxyadenosine that causes inhibition of ribonucleotide
reductase and also inactivation of s-adenosyl homocys-
teine hydrolase, which results in apoptosis.
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