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Summary

In the present study the combined effect of in vitro tamoxifen and Avemar®
trcatment was studicd on MCF-7 (ER+) breast cells as a modcl of a breast
cancer situation. Cells were treated for 24, 48 and 72 hours, cytotoxicity was
measured by MTT assay, the percentage of apoptosis and cell proliferation
was dctermined by flow cytometry, hematoxilin/cosin staining and by im-
munochemistry using the ApopTag® rcaction. Estrogen reeeplor activation
was studied by semi-quantitative determination of the estrogen-responsive
pS2 genc mRNA production. Tamoxifen had no effect on apoptosis but sig-
nificantly reduced the percentage of the S-phase. Avemar® significantly
increased apoptosis after 48 hours of the treatment. Apoptosis was increased
when Avemar® was added to tamoxifen trcatment, but tamoxifen induced
reduction in cell proliferation remained decrcased. Estrogen receptor activity
of MCF-7 cells was enhanced by Avemar®, decrcased by tamoxifen and
combined tamoxifen+Avemar® trcatments. Results suggest that the use of
the supplementary therapy with Avemar® in the case of ER+ breast cancer
tumors is not contra-indicated and it may enhance the cffect of tamoxifen
on ER+ brecast tumors.

Introduction

Tamoxifen. an anti-cstrogen drug is commonly used in the therapy of ER+
breast cancer. Tamoxifen is deercasing cell proliferation of ER+ cells.
Avemar® (a fermented extract of wheat germ, a complex mixturc contam-
ing biologically active molecules) is used to supplement different therapies
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of tumors. as 1t is reported to decreasc the incidence of mcetastascs - cspe-
cially in combination with cytostatics - and Avemar® was reported to influence
tumor ccll proliferation by inducing rogrammed ccll death.

In the present study the effeet of the combination of in vitro tamoxifcn
and Avemar® treatment was investigated on ER+ and ER- cell lines in or-
der to detect possible agonistic or antagonistic reactions on the eytotoxic-
ity of in vitro Avemar® trcatment. on the cffcets of Avemar® on apoptosis.
on cell cvele and estrogen receptor activation. 17 estradiol was used as
positive control in the experiments

Materials and Methods
Cell lines

MCF-7 (European Collection of Cell Cultures. UK ECACC 86012803)
ER+ and MDA-MB-231 (ECACC 92020424) ER- human brecast adcnocar-
cinoma cclls. MRC-5 (ECACC 84101801) ER- human fetal lung cells. HepG2
(Amecrican Tyvpe Culture Collection, USA. ATCC HB-8065) ER+ cells.

Cells were cultured in DMEM with 10%(v/v) hecat-inactivated [ctal calfl
serum, 2mM L-glutamine. 100 units/ml penicillin and 100 mg/ml strepto-
mycin.

lreatments

Cytotoxicity testing of Avemar® (at 24 hours) was performed in the con-
centration range of 156 pug/ml and 5000 mg/ml. Experiments to determine
apoptosis, ccll prolilcration and ER activation werce made with an Avemar®
concentration of 625 pg/ml (highest non-cytotoxic dosc). the concentrations
of tamoxifen and 173 estradiol were: 1| nM. Tamoxifen and 17b-cstradiol
were administered to cell cultures 24 h after plating.

MTT assay

Cytotoxic effects were determined using tetrazolium dve (MTT: 3[4.5
dimcthylthiazol-2-y1] -2.5-diphenylictrazolium bromide) and optical den-
sity (O.D.)was determined using an Anthos 2020 (Salzburg, Austria) ELISA
microplate reader at wavelength of 570nm and a reference wavelength of
690nm.

Flow cytometry

MCF-7 cells were cultured for 48h. The cells were treated at hour 24, Pulse
labeling of MCF-7 ccells with 3mg/ml 5-bromo-2"-dcoxyuridinc was madc
2 hours prior to the termination of the cultures.

After trypsinisation cells were washed twice with PBS. fixed in 1 ml of
ice-cold 70% ethanol and stored at =20 oC until further processing,.
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DNA denaturation prior to Pl and FITC-anti-BrdU staining was performed
at room tempcraturc with 2M HCI containing 0.2mg/ml pepsin. DNA was
stained with propidium iodide (PI) and the incorporated BrdU was detected
immunocytochemically with FITC-labeled monoclonal antibody.

Flow cytometric analysis was performed in a FACSCalibur (Beckton-
Dickinson) flow cytometer, CellQuest software (Beckton-Dickinson) was
uscd for the analysis of the obtained data.

Morphological detection of apoptosis and mitosis

MCF-7 human breast cancer cclls were plated on glass coverslips. fixed
in mcthanol: acctic acid. Cells were stained with hacmatoxylin and cosin.
Apoptosis was detected immunocytochemically by the ApopTag® rcaction
(Intergen Company) using terminal deoxynucleotidyl transferase to bind
digoxigenin- nucleotides to the apoptotically fragmented DNA. Apoptotic
cclls were visualized with the peroxidasc rcaction ol peroxidasc conjugated
anti-digoxigenin (Intergen Company) and diamino-benzidine as chromogence
(Vector Laboratorics).

Apoptotic and mitotic figurcs among 200 cells were counted and the valucs
(apoptotic and mitotic index) were expressed as a percentage.

Lstrogen receptor activation (semi-quantitative PCR protocol
determination of the estrogen-responsive pS2 gene mRNA
production)

RNA was 1solated from ccll cultures using GenElutc total RNA isola-
tion kit. Reverse transcriptasc rcaction was performed in 20ml recaction
volumes using Iml of 1solated total RNA, 0.1mg oligo-dT12-18 primers,
153mM deoxyribonucleoside triphosphates cach dATP, dCTP, dGTP and TTP,
200U of M MLYV reverse transcriptasc. In the PCR rcactions parallel am-
plification of 18S ribosomal RNA (rRNA) was performed as an internal
control of the constantly expressed RNA. pS2-speciflic primers were
STCATGGAGAACAAGGTGATCTG and 5CAGAAGCGTGTC
TGAGGTGTC amplifying 336 bp DNA, 18S-rRNA primers were
STGTAACCCGTTGAACCCCATT 37 and 5CCATCCAATCGG
TAGTAGCG 37 producing 151 bp PCR fragment. PCR rcactions were per-
formed in a Techne Progene thermocycler (Cambridge, U.K.) PCR prod-
ucts were analyzed on 2% agarosc TBE gels containing cthidium bromide.
Gels werce analyzed by the Kodak EDAS 290 imagc analysis system Ethidium
bromide-stained band intensitics were evaluated as relative mtensity val-
ucs to the 18S rRNA PCR product and expressed as percent of control.

Results

The cvtotoxicity of Avemar® on ER- and ER+ ccll lincs 1s shown in Fig. |
3 y g
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and the effect of 24. 48 and 72 hour Avemar® (AVE, 625 pg/ml). tamoxifen
(TAM. 1 nM). 17B-cstradiol (ESTR, 1 nM), TAM+AVE treatment of MCF-
7 ER+ cells on values obtained by MTT assay is summarized in Fig. 2.
The percentage of APOPTOTIC CELLS mcasured by flow cytometry
and changes in APOPTOTIC INDEX. assessed by morphological analysis
are shown in Fig.3a. and Fig.3b.. the percentage of cells in S PHASE measured
by flow cytometry and the changes in MITOTIC INDEX assessed by mor-
phological analysis arc shown in Fig.3c.and Fig.3d., respectively in MCF-
7 ER+ cultures after 24 and 48 hour Avemar® (AVE, 625 pg/ml). tamoxifen
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(TAM. I nM), 17B-estradiol (ESTR. 1 nM). and TAM+AVE trcatment.

Results of estrogen receptor activity measurements in MCF-7 cells af-
ter 24 (Fig.4.). 48 (Fig.5.) and 72 (Fig.6.) hours Avemar” (AVE. 625 pg/
ml), tamoxifen (TAM, I nM). 1 7B-estradiol (ESTR. 1 nM). and TAM+AVE
treatment show that receptor activity was inhibited by tamoxifen treatment
although Avcemar™ alonc incrcascd the receptor expression afler 48 hours.
The effect caused by continued trecatment was similar to the cffect caused
by tamoxifen alone after 48 and 72 hours (Figs. 5. and 6.).

Conclusions

In vitro Avemar™ trecatment caused a slight increase in viability of ER+
cell lines (MCF-7 and Hep(G2). Avemar® treatment on ER+ cells shows a
marked apoptosis-inducing cflcct. which is significantly potentiated by si-
multancous tamoxifen administration. Studies on the proportion of cell
population in S phasc revealed an initial overshoot (at 24 hours) by the cclls
trcated with Avemar®. Tamoxifen decrcased the S phase index at any time
investigated what was not modificd by Avemar®,

Tamoxifen downregulates estrogen receptor activity in MCF 7 cells af-
ter 24 and 48 hours of trcatment. This downregulation can be prevented by
simultancous Avemar®™ administration at 24 hours.

Fig. 6.
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In conclusion it appears that supplementary therapy with Avemar® in
cstrogen receptor positive breast cancer may cnhance the cffect of tamoxifen.
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