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Abstract: A commercial food supplement called Citozym (Ch&s tested for antiproliferative activity againstregen
receptor (ER)-positive MCF-7 and (ER)-negative HJI-Buman breast cancer cells, performing two indepen
experiments using SRB assay. A CIZ concentratiod@ffmg/mL, showed the most potent antiproliferatwativity for
cells in a potential range for further investigatimn estrogen-insensitive breast cancer therapy.
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1. Introduction

In recent years, there has been growing intereshen
ability of natural compounds to serve as chemoprive
agents in the treatment of breast cancer. In mastscthe
progression of breast cancer occurs very slowlgnsmg
over a period of many years, with very distinctgss of

low-fat, plant-based diets [4]. This has led inigegbrs to
suggest that the role of the diet is an importactdr in
contributing to worldwide cancer incidenc&he lethality
of breast cancer originates from several factoctuiting
high oxidative stress of cancer cells [5] and legdb the

initiation, promotion, and progression. In 2010are 1.5 deregulation of multiple cellular signaling pathway
million people were diagnosed with breast canceincluding those responsible for regulating celllifeoation
worldwide. In 2011, an estimated 230,480 new cades and the initiation of apoptosis [6]. Due to itslhigcidence,
invasive breast cancer were diagnosed among womidse i long latency, and link to diet and lifestyle, chgrevention
United States, as well as an estimated 57,650 iaddit through the use of natural dietary compounds mawarbe
cases ofin situ breast cancer according to the Americareffective method in the management of breast cancer
Cancer Society. As a result of its long latencgrea small We have recently reported that ClZ, a food supplgme
delay in carcinogenesis can set back the onseisefise protected C57BL6/N mice from melanoma carcinogesnesi
and improve quality of life. It has been reportbdttless when chronically given before the initiation andmotion
than 10% of breast cancer cases are inherited whigihases of melanoma cancer [7]. The aim of the ptese
suggests that a combination of genetics, envirommaamd  study was to investigate the antiproliferative effeof ClZ
lifestyle choices may help initiate the developmehthe against estrogen receptor positive and negative anum
disease [1,2]. Several migratory studies have dstrated breast cancer cells.

a link between natural dietary agents and a lowerall In this study, we demonstrate that this dietarypteipent,
incidence of cancer [3]. Generally, the incidenEéeancer with antioxidant properties, could play an impottesie in

is significantly lower in countries where peoplensame the prevention of breast carcinogenesis.



30 Torricelli Pieraet al.: Antiproliferative Activity of a Dietary Suppleméon Estrogen Receptor Positive and Negative
Human Breast Adenocarcinoma Cell Lines

2. Material and Methods removed and the wells were then washed with medana,
_ 200uL of fresh medium were then added. The plates were
2.1. Human Cell Line incubated at 37 °C for a recovery period of 2 days cell

MCF-7 and BT-20 cell lines were obtained from thegrOWth was then analyzed using the SRB assay. Three

American Type Culture Collection (Rockville, MD).GF- replicate plgte_s were used to determine the cyititgof
. ) each CIZ dilution
7 cell line represents estrogen-responsive humaasbr

cancer cells, since express the endogenous estroges. Sulphorhodamine B (SRB) Assay

receptor (ER)alpha, while BT-20 cell line is esgng o .
insensitive. MCF-7 cells were cultured in Minimum The antiproliferative SRB assay was performed sess

Essential Media (MEM) with Earle Salt with 10% heatrowth inhibition by a colorimetric assay which iewites
inactivated (1 h at 56 °C) fetal bovine serum (FBS) of cell number indirectly by staining total cel!ula'ropeln vynh
2 mM I-glutamine, 50 IU/mL penicillin, 5Qg/mL the dye SRB [9]. In brief, cells were fixed by éaing
streptomycin and 1% non-essential amino acids. uGast 100uL of ice-cold 40% trichloroacetic acid (TCA, Aldhic
were maintained at 37 °C in a 5% £@mosphere with 9504-hemical) on top of the growth medium. Cells were
humidity [8]. BT-20 cells were maintained routineft Incubated at 4 °C for 1 h, after which plates weeshed
37°C in 5% CO2 in RPMI 1640 supplemented with 109dive times with cold water, the excess water drdio#f and
heat inactivated (1 h at 56 °C) FBS, 1% of 2mM |the plates left to dry in air. SRB stain (B0 in 1% acetic
glutamine, 1 mM sodium pyruvate, 1% non-essentigcid) (Sigma- Aldrich) was added to each well aei in
amino acids, 100 1U/mL of penicillin and 0.1 mg/nof ~ contact with the cells for 30 min, after which thesre
streptomycin. washed with 50 mL 1% acetic acid, rinsed four timasl
According to their growth profiles, the optimal gy~ ONly dye adhering to the cells was left. The plawese
density of the cell lines was determined to ensuréried and 10QL of 10 mM Tris base pH 10.5 (Sigma-
exponential growth throughout the experimentalqzbgnd Aldrich) were added to each well to ;olublhze thee. The
to ensure a linear relationship between absorbace Plates were shaken gently for 20 min on a shakerthe
492 nm and cell number when analyzed by SRB assa@Psorbance (OD) of each well was read on a SLT 340
Citozym (CIZ) was obtained from CITOZEATEC, S.rl. ATTC plate reader (SLT Lab instrument, Australid) a
(Peschiera Borromeo, Milano, Italy). The main comguts 492 nm. Cell survival was measured as the percentag
of CIZ are as follows (units/100 g): 500 mg of wita C, absorbance compared to the control (non-treatés) cel
56 mg of vitamin B5, 56 pg of vitamin D, 3.3 mg of
vitamin B9, 222 mg of pyruvic acid, 120 mg of atacid, 2.4. Statistical Analysis
250 mg of tartaric acid, 14 g of dextrose, 11 drottose,

7.5 g of mannitol, 7 g of maltose, 5.5 g of sorbi5 g of ~ Student's two-tailed test was employed to assess th

lactulose, 3.2 g of inositol and 2 g of xylitol. statistical significance of difference between thgreated
controls and ClZ-treated samples. All treatment

2.2. Cytotoxicity Assay experiments were repeated at least three timegrergte

- . Statistically relevant data.
For the cytotoxicity assay, cells were washed with Y

phosphate buffer saline (PBS) (Oxoid Ltd., UK) frek

magnesium and calcium. The PBS was decanted ald ced. Results
detached with 0.025% trypsin-EDTA (Sigma-Aldrich)da : L
PBS was added to a volume of 50 mL. The cell pelle?'l' Cytotoxic Activity

obtained d %y. centrifug?tion di (1000xg, K ° min_) N;Nas The results of cytotoxicity evaluation of the twdzZC
resuspende Vl'n b::-o mL” odme .tlum to ma etadSIn%lm Ce(ljilutions, at several exposure times is shown igurg 1.
suspension. Viable cells density were counted bp Data show that both dilutions ClZa and ClZb (w/xhibited

blue exclusion in a haemocytometer and then dilutgh : L - .

medium to give the previously-determined optimatiolg low cytotoxic activity. CiZa dilution s_hoyved a_ne;gble
density for MCF-7 and BT-20. 1Qd./well of these cell Cyt_OtOX'C activity (F|gur_e 1A)'.C|Zb dilution _(Flge 1B)
suspensions were seeded in 96-well microtiter plated being the more cytotoxic against BT-20 cell lineerdthe

incubated at 37 °C to allow for cell attachmentteAf24 h  Percentage survival of cancer cell for this coneiun at
the cells were treated with two final concentratinClz ~ €XPOSUre time 24, 48, 72 and 96 h were 93.0%, 907/5%%
(CIZa: 50mg/mL and ClIZb: 100mg/mL). Two cytostaticand 70.3%, respectively. On the contrary the péagen
drugs, Vincristine sulphate (Sigma-Aldrich, Lot No. survival of MCF-7 cancer cell at exposure time 28, 72
34H0447) and dithranol (Hillcross Pharmaceuticavgye —and 96 h were 98.0%, 95.6%, 90.4% and 80.8% resphct
used as positive controls (data not shown). Theéalsiei Therefore, by controlling the cytotoxicity of Clde were
concentration of CIZ was considered to be that vigave able to discriminate between the anti-proliferatésna block
more than 80% survival at exposure time 72 h. Tlagep  of cell growth and cell death for toxic effect. Tkreowledge
were incubated for selected exposure times of 34724 of this fact, can play a more important role foe fiotential
and 96 h. At the end of ea@xposure time the medium was application in chemotherapy.
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Figure 1. Survival assay on (A) ClZa- (w/v) and (B) ClZb (w/v)-treated

BT-20 ( ’) and MCF-7 O/ breast cancer cells at several incubation
times. Data represent the mean of three determinations with a SD. lower
than 10%.

3.2. Antiproliferative Activity

Incubation of (ER)-positive MCF-7 and (ER)-negativ

BT-20 human breast cancer cells with Clzb (Figfe,
showed, a significative antiproliferative activityring the

time, against BT-20 cell line (9.4%, 17.0%, 30.064 &1.0%

at 24, 48, 72 and 96 hours of incubation, respelgfi, but
it showed a lower antiproliferative activity agaiddCF-7
cancer cell line (3.8%, 5.6%, 13.0% and 20.6% at4®4}
72 and 96
treatment confirmed that this concentration waes rifore
effective against both the breast cell lines, camgpavith
the ClZa-treatment (Figure 2B)
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Figure 2. SRB assay on (A) ClZb- and (B) ClZa-treated BT-20 ( 0) and
MCF-7 Q) breast cancer cells at several incubation times. Data were
normalized for cytotoxicity and represent the mean of three determinations
with a SD. lower than 10%.

hours of incubation, respectively). ClZQadiotherapy and

4. Discussion

Many breast cancers have on their cell surfaceptece
for estrogen, progesterone, or both. This feathoevs the
histological examination carried out on the mateta&en
during a biopsy or surgery and allows to define tin@or
as "estrogen and / or progesterone positive" [T0lis
means that the female sex hormones stimulate dathr
and you can choose a treatment that act at théd. [vthe
tumor does not present these receptors, and igftier
called "negative" for these two factors, hormoneralpy is
not indicated. There is strong epidemiological,
experimental and clinical evidence that the etiglagf
breast cancer is closely related to long-term espE®f
breast epithelium to sex steroid hormones [11{tdgens
can enhance the development of breast cancer by
stimulating cell proliferation rate and therebyrieasing the
number of errors occurring during DNA replicati@s, well
as by causing DNA damage via their genotoxic mditsso
produced during oxidation reactions. Anti-oxidant
supplements, including tamoxifen, raloxifene and
anastrozole, have been tested with promising =#ulthe
block of the binding between estrogens and recepino
cancer cells, thus preventing the recurrence ofttin@or
[12, 13]. Once the two types of breast cancer Haaen
defined, it is appropriate to think of other theéespthat
may take advantage of the differences between csinlce
case of hormone receptor negative breast tumors is
however preferable the chemotherapy and radiotlyerap
even when they are not visceral metastases. Funtrer
chemotherapy are wused as a
precautionary and postoperative treatment of ogein
and / or progesterone negative breast canceredace
the size of the tumor and in advanced disease.eTdrey,
in this case, the therapeutic treatment is morestitra
compared to that for the hormone receptor-positive
tumors [14]. The results obtained in our work clear
indicated that incubation of estrogen receptor (ER)
positive MCF-7 and ER-negative BT-20 human breast
cancer cells with CYZ at a final concentration of
100mg/mL (Clzb), was preferentially active agaiB3t-
20 cancer cells. On the basis of previous obsemati
about therapies for this type of tumor, it is wofeirest that
a dietary supplement showed a higher antipraltfee
activity against the (ER)-negative breast cancélrlive.
Although it was not demonstrated any effect on the
progression of the cancer, the results presenteg ma
suggest that ClZ can have the potential of a péssib
positive contribution as an adjunct in improvinge th
quality of life of patients with (ER)-negative betaancer.
In conclusion, ClIZ deserves further epidemiological
investigations and by the time our preliminary tesgan
therefore not be extrapolated directly to humanweheer,
It is apparent from these remarks that dietary food
supplements continue to show an important role as
adjuvant in the therapy of many common pathologies
man.
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