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Abstract:

Studying Phytic acid cytotoxic effect on cancer cell line showed that it isa
concentration dependant effect on cancer cell line in compare with control, also
have effect on the production of p53 protein using protein detection method using
Eliza.

The concentration of p3 protein is decreased in Vero with no significant
effect (34 pg/ml + SD 4) compare with control (64pg/ml +SD 4) p > 0.05.
Radomyosarcoma cell line (232 pg/ml+ SD 32) shows a significant increase in
compare with control (686 pg/ml + SD 86) p> 0.05. The production of p53
increase in Glioblastoma- Multiforme cell (118 pg/ml + SD 18) in compare with
control (38 pg/ml = SD 8), while the p53 quantity was not affected in the Ahmed
Mohamed Nahi 3 (40 pg/ml+ SD 10) compare with control (44 pg/ml + SD 4)
p>0.05.which show a different inhibition mechanisms of action on cancer cell line.
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I ntroduction:

Inositol hexaphosphate or phytic acid 1P6 has been an important dietary
component its present in legumes non refined cereal derivatives corn .Itisasimple
ringed carbohydrate with six phosphate groups attached to each carbon. In a pH
range of 0.5-9.0, it adopts the sterically stable 1ax/5eq (one phosphate at carbon
position 2 in the axial position and five phosphates in the equatorial position) and
sterically hindered 5ax/1eq conformation over pH 9.5 2.

IP6 is contained in substantial amounts in cereals and legumes (0.4-6.4%),
primarily existing as aform of salt with monovalent and divalent cations, e.g. Ca®"
Mg2+ and K1+ [3] .

Studies on human and rodent cancer cell lines showed that InsP6 reduces
cellular proliferation rate and DNA synthesis with the enhancement of
differentiation of malignant cells to a more mature phenotype, sometimes resulting
in reversion to normal . IP6 has been found to cause G1 cell cycle arrest in
mammary cancer cell lines MCF-7 and MDA-MB 231, and in HT-29, a human
colon cancer cell line ™. p53 and p21wafl MRNA increase was performed after
treatment with different concentration and time of 1P6 ,Real-time-QPCR based on
TagMan methodology was applied to analyze quantitatively the transcript levels of
these genes.!®

The p53 gene is the most commonly mutated gene in human cancer and
more than 500 gene mutations have been described. These mutations are found in
various types of malignancies; however, all mutants are not necessarily equivalent
in terms of biological activity [!. The p53 protein is highly conserved and
expressed in normal tissues. Wild- type p53 is shown to be a sequence- specific
transcription factor, which is directly interacting with various cellular and vira
proteins. Intact p53 function is essential for the maintenance of the non-
tumorogenic phenotype of cells. Thus, p53 plays a vita role in suppressing the
development of cancer. The p53 tumor suppressor protein is important in the
cellular response to DNA damage and other genomic aberrations. In response to
DNA damage, p53 is phosphorylated at multiple sites by several protein kinases®.

Material and Methods:

This study was carried out in the Iragi Center of Cancer and Medical Genetic
Researches (ICCMGR).

Phytic acid preparation:

A 0.05 g of about 99% purity of phytic acid powder (Sigma-Aldrich/
Germany) dissolved in 5 ml to make a stock solution concentration 10000 pg/ml,
sterile by 0.22um filter. A serial binary dilutions were (10000, 5000, 2500 1250
pg/ml) under sterile condition were prepared [9].
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Cdl Lineand Culture:
This in vitro method was used to investigate the effect of phytic acid on
cancerous cell lines:

Rhabdomyosarcoma (RD) Cell Line is ahuman cell ling, it was derived from a
biopsy specimen obtained from a pelvic rhabdomyosarcoma of a 7-year-old
Caucasian girl ¥, passage number 46 was used.
Glioblastoma-Multiforme primary culture is human tumor culture has derived
from a human cerebral glioblastoma multiforme (GBM ) obtained from a 72-
year-old Iragi male who underwent surgery for intracranial tumor. Passage 38
of Glioblastoma Multiforme cell culture was used in this study and the cells
were grown on RPMI-1640 with 10% FCS. The culture of these cells was at
Iragi center for cancer and medical genetic researches (ICCMGR), Y passage
79 was used.
Ahmed-Mohammed-Nahi-2003 (AMN3) Cell Line is a murine mammary
adenocarcinoma cell line was derived from first in vivo passage for a
spontaneous mammary adenocarcinoma of female BALB/c mice !*4. Passages
182 of AMNS3 cell line was used throughout this study and cells was
maintained using Roswell Park Memoria Institute media (RPMI-1640) with
5% FCS.
Vero Cell Line was initiated from the kidney of a normal adult African green
monkey in 1962. In this study, passages 88-89 were used and the cells were
maintained in minimum Essential Mediawith 5% FCS ™,

Cell line Preparation and Cytoxicity assay:

The growth medium was decanted off. 2 - 3 ml of trypsin- versene was
added to the cell sheet and the flask shacked gently. After approximately 30
seconds most of the tyrosine- versene was poured off and the cells incubated at
37:C until they had detached from the flask. Cells were further dispensed by
pipetting in growth medium ™. Then, 200 pl of cells in growth medium were
added to each well of sterile 96- well microtitration plate. The plates were sealed
with a self adhesive film, lid placed on and incubated at 37::C.

When the cells are in exponential growth, i.e. after Lag phase, the medium
was removed and seria dilutions of agueous and methanol extracts in serum free
media (SFM) (10000, 5000, 2500, 1250 or 0.0 pg/ml) were added to the wells.
Three replicates were used for each concentration of each extracts. Afterwards, the
plates were re- incubated at 37 <+ C. for the selected exposure times (24, 48 or 72
hrs.).

Supernatants were removed from the wells of the microtitration plate at the
end of each exposure period while maintaining sterile conditions. 100 p | of MTT
(3- (4, 5- Dimethlthiazol- 2- yl — 2,5- diphenyltetrazolium bromide, atetrazole)
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solution (Img\ml) and 50 p | of SFM in (2: 1 v/ v) was added to each of the wells
in the microtitration plate, and then covered incubated for 4 hrs. at 37 : C. At the
end of thisincubation period, 200 u | of Dimethyl Sulfoxide (DM SO) was added to
each well to dissolve the formazan crystals. The Optical density was determined at
550 nm. using ELISA reader.

P53 detection and quantitative deter mination:

After cytotoxicity assay, 5000 and 0.0 pg/ml concentrations used in
cytotoxicity assay that gave highest effect percentage on RD, Vero, AMGM and
AMN3 cdl lines after 24 were used P53 in detection and quantitative
determination compared with control.

For the detection of p53 protein, we used a p53 ELISA Kit (US Biological
Co., p 1001- 25A). This p53 ELISA Kit used for quantitative determination of
wild- type and mutant p53 in human, mouse and rat samples. It uses a monoclonal
antibody to p53 immobilized on a microtiter plate to bind p53 in the standards or
samples. Purified p53 standards are provided in the kit. Apolyclonal antibody to
p53 labeled with the enzyme Horseradish peroxidase is added to the standards and
samples. This labeled antibody binds to the p53 captured on the plate. After short
incubation, the excess sample and labeled antibody are washed out and substrate is
added. The substrate reacts with the HRP- labeled antibody bound to the p53
captured on the plate. After a short incubation, the enzyme reaction is stopped and
the color generated isread at 450 nm.

Statistical: analysis:

Experiments data were analyzed using statistical Last Significant Design
(LSD).

Results and Discussion:

Cytotoxic study to the effect of phytic acid on RD , Vero, AMGM and
AMNS3 cell lines show a significant effect at the concentration 10000 and 5000
png/ml during 24 h of exposure.

According to these results there is no difference in the effect of phytic acid
on the cell lines which mean the effect is not cancer cell line kind dependant. There
is the same effect of the concentration 10000, 5000 pg/ul during 24h. asin table-1.

These results are associated with the study of Abdullah 2008 . Therefore
the less concentration give the best result 5000ug/pl were used to study the p53
effect.
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Cdll line | Concentration | 24 hours | 48 hours | 72 hours
pg/mi
Vero 10000 80% 87% 90%
5000 75% 80% 85%
2500 60% 50% 60%
1250 60% 50% 60%
RD 10000 55% 57% 60%
5000 50% 50% 55%
2500 37% 0% 0%
1250 6% 0% 0%
AMGM 10000 90% 90% 95%
5000 85% 80% 90%
2500 60% 60% 70%
1250 60% 60% 70%
AMN3 10000 40% 40% 40%
5000 40% 40% 35%
2500 30% 20% 0%
1250 20% 0% 0%

Table-1: Theinhibition concentration of phytic acid on cancer cell line.

P53 detection kit results:
The result of the study in showing in the following fig-1:
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Figure 1. The effect of phytic acid on p53 protein concentration to Vero,
AMGM, AMN3 and RD cell lines.
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Cdl lines | Meansof test +SD M eans of control + SD
Vero 102+SD 4 192+SD 4

RD 696+SD 32 2058 +£SD 86
AMGM 354 +SD 18 114 +SD8
AMN3 120+SD10 132+SD 4

Table-2: The statistical analysis of the p53 concentration in cancer cell line.
p>0.05

The concentration of p3 protein is decreased in Vero with no significant
effect (34 pg/ml £ SD 4) compare with control (64pg/ml +SD 4) p > 0.05 . RD cell
line (232 pg/ml+ SD 32) shows a significant increase in compare with control (686
pg/ml £ SD 86) p 0.05. the production of p53 increase in the AMGM cell (118
pg/ml + SD 18) in compare with control (38 pg/ml + SD 8), while the p53 quantity
was not affected in the AMN3 (40 pg/mi+ SD 10) compare with control (44 pg/ml
+ SD 4) p>0.05.

InsP6 stimulated p53 and p21 wafl expression at the mRNA level, with the
highest increase in p21wafl mRNA occurring a 24 h, i.e., following the highest
increase in p53 MRNA observed at 12 h. Based on these studies it may be
concluded that the ability of IP6 to arrest the cell cycle may be mediated by the
transcriptional up-regulation of the p53-responsive p21lwafl genethat explain the
result of AMGM increase of p53 protein after exposure to phytic acid ' ©.

In case of AMNS3 cdll line p53 protein concentration was not affected , there
Is other mechanism may lead to cell death rather than p53 activation like the ability
of ip6 to involvement in signal transduction pathways can affect cell cycle
regulation, growth, and differentiation of malignant cells ** . Derivatives of
phosphatidylinositol transmit cellular signals in response to extracelular stimuli,
and enzymes responsible for the phosphorylation and hydrolysis of these signaling
lipids play an important role in a broad range of biological effects.

The antioxidant role of 1P6 is known and widely accepted; this function of
|P6 occurs by chelation of Fe® and suppression of -OH formation [*7. Therefore, |P6
can reduce carcinogenesis mediated by active oxygen species and cell injury viaits
antioxidative function. This activity seems to be closdly related to its unique
structure 9,

In our study we used p53 protein detection kit for normal and mutant p53
type depending on the study of Shamsuddin ** 2 21 and his Studies of the
expression of tumor suppressor gene demonstrate that 1P6 up- regulation of wild
type p53 and down-regulation of the mutant form that mean the Vero an RD cell
line have an increase in mutant form of p53 gene production which it reduced after
the exposure to IP6 like in HepG2 cell line .this investigate that AMGM had the
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wild type P53 gene production gene increased after treatment with 1P6. Where
AMN 3 mammary gland adenoma carcinoma in mice was dead by IP6 other
mechanism but not depend on p53 mechanism.

Conclusion:

We can conclude from this study that:

1 - Phytic acid can cause inhibition concentration on different cancer cell line.

2 - Phytic acid has different mechanism of action on cancer cell line.

3 - Phytic acid has different effect on cancer cell line for the induction of p53
production.
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