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ABSTRACT

7,12- dimethylbenz a] anthracene ( DMBA) mediates carcinogenesis through formation of DNA
adducts, DNA damage, generating excess reactive oxygen species and by producing chronic
inflammation. N-acetyl cysteine , Zinc oxide and high pH ascorbate nanocomposite have been
shown to confer various biological effects, anticancer, enhance immune system and antioxidant
properties and induction of apoptosis. The present study was undertaken to evaluate the
chemopreventive effect of N-acetyl cysteine , Zinc oxide and high pH ascorbate nanocomposite
with dose 50mg/kg.b.w against 7,12- dimethylbenZ a] anthracene carcinogenesis with dose
100mg/kg.bw at the end of the second week (On day 16).Then, animals left until mammary gland
carcinoma formed. The results indicated that DMBA induced mammary gland carcinoma in rat
Also, significant increase in TNF-o and significant decrease incas3, cas9 activity. While, treating
with Nanocomposite decreasing in TNF-a and significant increase incas3, cas9 activity.

Keywords: Nanocomposite (N-acetyl cysteine, Zinc oxide aigth [pH ascorbate), TNE;
caspase3,caspase 9.

INTRODUCTION

Carcinogenesis is a multi-step process and ther@ssipn from the pre-malignancy stages to the
symptomatic invasive stages may span 20 years oe.fhfPolycyclic aromatic hydrocarbons
(PAHS) including 7,12-dimethylbenz[a]anthracene ([BW) are environmental pollutants, which
undergo metabolic activation to exert their cargemc effects.[2]Nanotechnology is broadly
defined as the manipulation of matter on a molecslzle. This refers to the production of
structures and even devices, called nanomateiialshe size range of 1 to 100 nm in any
dimension.[3] Antioxidants such as NAC have beeovkm to be cytoprotective after exposure to
cellular damaging agents such as reactive oxygeciesq NAC is a precursor to the cellular
antioxidant glutathione (GSH), a scavenger for el DNA-damaging oxygen species such as
hydrogen peroxide, superoxide, and lipid peroxidiesiumerous studies NAC has been shown to
provide significant protection for stress-relatesll @and genomic damage.[4]Studies demonstrate
that the cytotoxic properties of ZnO nanopartidgsinst cancerous cells is directly related to,size
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with smaller nanopatrticles exhibiting greater tayi§5]The external pH of solid tumors is acidic as
a consequence of increased metabolism of glugu$@aeor perfusion. Acid pH has been shown to
stimulate tumor cell invasion and metastasis irovénd in cells before tail vein injection in vivo.
The present study investigates whether inhibitibths tumor acidity will reduce the incidence of
in vivo metastases. Here, we show that oral NaH&&8&ctively increased the pH of tumors and
reduced the formation of spontaneous metastase®use models of metastatic breast cancer.[6]
Ascorbate is a primary antioxidant in that it dibpaeutralizes radical species. Ascorbate is not
very reactive with prevalent cellular oxidants sashhydrogen peroxide and probably reacts mostly
with hydrogen peroxide breakdown products.[7]

MATERIALS AND METHODS

Chemicals : 7,12-dimethylbenz[a]anthracene (DMBApurchased from (Sigma, USA)-acetyl
cysteingpurchased from (Sigma, USA)inc oxide nanoparticalpurchased from (Sigma,
USA)VitaminC as Sodium ascorbatpurchased from (Sigma, USA), Sodium
bicarbonatepurchased from El Nasr Pharm. Chem. Co. 'ADWIC'As@yclodextrin purchased
from(Sigma, USA).

Method and prepration of novel nano composite : Prepration of nanocomposide for biochemical
investigation of antitumor activity as anti cane&xs prepared through the cursty of prof. Dr .Abdel
fattah Mohsen Badwi after preparing ,we get sonayais as TEM as following which represents
TEM image of the novel nano composite(N-acetyl elyst, Zinc oxide, High pH sodium ascorbate)
ranging from 6.01 - 2935 nm in diameter and has hegpal shape.

Fig.(1 ): TM ie the Nano cmposite (N-acetl CysteZiac oxid, Sodium ascorbate and
Sodium bicarbonate Loaded Cyclodextrin ).

Induction of tumor : By 7, 12-dimethylbenz[a]anthracene (DMBA) was ttliin olive oil (1ml)
and administrated once orally at dose of 100 mgdkgtat the end of the second week (On day
16). Then, animals left until mammary gland cavoma formed.

In vivo Experiment : 60female swiss albino rat, 4-5 weeks old age waedjhining about 100-
120gm,recieved novel nanocomposite orally , maytabas reported.calculate lsp
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Exprimental design:

The present studied was carried out on 60 Femass abino rat divided into 4 groups:

Group I(control normal group): Rats received single oral dose of vehicle oil {®loil) at the
beginning of the experiment.

Group I((DMBA group): At the end of the second week [On the™ty at (51-58 days of age)]
rats received single oral dose of DMBA dilutedQiive oil (1 mL) orally by stomach tube (100
mg/kg b.wt) (GokhanOtoet al.,2011)Then the animals were left untii mammary carcinoma
formed.

Group Il (DMBA + Nanocomposite Protected group): Rats was treated with Nano composite at
a dose of (50 mg/kg b.wt.) dissolved in salin@¥.NaCl solution) three times per week as in
group IV, at the end of the second week (On thd'd#y) rats exposure to single oral dose of
DMBA (100 mg/kg b.wt) as in the group Il, and thepeat doses as in group (1V), until the end of
experiment.

Group IV (Nanocomposite Treated group)Rats administrated with Nanocomposite orally (50
mg/kg b.wt.) dissolved in saline (0.9% NaCl solnjighree times per week until the end of the
experiment.

Blood sampling:
Directly, after animals were anaesthised usinghglegther, Blood samples were collected from the
heart by heparinized syringes at"l@eek from the beginning of treatment.

Tissue specimens:

Fresh tissue specimens were transported to ourdedryg in isotonic saline and preparedas follow:
1-The material was washed with isotone tris EDTAfféay 3.029 gm of 0.1 M tris
(hydroxymethylaminomethane, 1.022 gm of 0.07 M sodichloride (ADWIC) and 0.47 gm of
0.005 M EDTA.2-They were dissolved in 250 ml oftiflisd water and then adjust the PH at 7.5 by
using 1N Hcl. 3-Then, the cell suspension was deged at 1800 rpm for 10 mins., where upon
the supernatent was aspirated. If they was macgpasadty contaminated with blood, it was then
subjected to haemolysis with filtered tap waterf0rmins. 4- After centrifugation and aspiration of
the supernatent the cell is fixed in ice-cold 9®%0ethanol in approximately 1 ml for each sample.
These fixed cells can be stored indefinitely ime&igerator and can also be mailed without
running the sample. 5-Fixation of cells, Fixatioithnice cold absolute alcohol 1ml for each tube
and preserved in +4C forever until analysis.6- @ methodThis technique is applicable where
the fluorochrome is directly linked to the primanytibody by FITC conjugates.

Biochemical analysis:Caspase 3,9 in mammary gland tissue were analgzedrding to the
methods described previously [8], and Serum T©NWwas determined according to [9],by solid
phase Enzyme Linked Immuno Sorbent Assay (ELISA)gusat TNFe kits (RayBiotech, USA)
and a microtiter plate reader capable of reading at5s0 nm.

Statistical Analysis:

Statistical analysis and correlations were perfarmsing SPSS program version 16 [10] Data are
presented as Mean = standard error mean (SEM).eStull” test and analysis of variance
(ANOVA) followed by Bonferroni's post hoc analysigere used for comparisons between groups.
The level of statistical significance was set atiability P < 0.05
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RESULTS AND DISCUSSION

The obtained results demonstrated in (table 1)d&gl,2) revealed that, administration of DMBA
induced mammary carcinoma in female rats exhikatastnificant increase in TNé&-and decrease
incas -3 and cas- 9 gene activity. While, Treatnveth novel nanocomposite showed there was
significant increase observed in cas -3 and caggePe activity but decrease in TNF-

In mammary carcinogenesis, apoptosis is mediatedelgral molecules such as tumor necrosis
factor-alpha (TNFet) and caspases. The former belongs to the deatbtmgayene superfamily. It is
an inflammatory cytokine produced both bymacropkaged lymphocytes. It exerts cytolytic or
cytostatic activity against tumor cells. It is alssponsible for a diverse range of signalling é&ven
within cells leading to necrosis or apoptosis. Mwer, caspase-3 (cysteinyl aspartate proteinase) is
one of the cysteine proteases which plays a majerim the execution of apoptosis under oxidative
stress conditions[11] The increased levels of TiNIR-DMBA group, as compared to the control
group, agrees with the findings of other studieq.[This high level may be due to increased
production by the tumor infiltrating lymphocytesdéor by the tumor cells.[13]Increased TNF-
promotes invasion and metastasis in ductal carcasoim a scalar fashion.[14]TNEsecreted by
tumor-related macrophages can enhance tumor invdsioncreasing the expression of MMPs in
breast carcinoma.

The decrease in the tissue levels of caspase-@itpan the DMBA group as compared to the
control group is in line with previous reports.[IBjis reduction may be due to over expression of
caspase-3 inhibitors and survivin in tumour cel§]Dur results in agreement with[X&ported that
the activation of caspase 3 and 9 were decreasétkeibbuccal mucosa of hamsters treated with
DMBA alone.

In the present studypral administration of nanocomposite to normal radsulted in a non-
significant increase inserum tumor necrosis faeipha (TNFe) activity when compared with
normal control group.

Moreover, showed that increased in caspase-3 aphsa-9 Compared to control group, our result
in agreement with.[18}eported that the higher activity of caspase-8ysme along with the DNA
fragmentation in liver cancer cells treated withCZNPs. Consequently, ZnONPs were shown to
selectively induce apoptosis in cancer cells, Zri®& Mhow much promise as new anticancer agents,
given the specific apoptotic response of cancés.cel

In the present study thedministrationof N-acetyl cysteine /Zinc oxide Nanocomposité anigh

pH ascorbate after dosing of DMBA showed slightigrease in TNFe activity compared to
control group and very highly significant decreasenpared to DMBA induction group at P <
0.05 as showed in fig (3) & table (1). NAC therapyl block the TNFea and NF-KB activation,
The antioxidant properties of NAC also induced dtrcal modification which will reduce the TNF-

a affinity receptor.[19] NAC also affectively decsss TNFe level.[20]And showed slightly
increase in Caspase -3 &Caspase -9 compared tmkgrdup and very highly significant decrease
compared to Nano supplement group and very higlggificant increase compared to DMBA
induction group at P < 0.05 as showed in fig ()&2table (1).

Our results are in accordance to[21] who findingt ttespase-3 was activated on sodium ascorbate
treatment, sodium ascorbate induced apoptosis & rhitochondria-dependent pathway in
melanoma cells.

All these events led to a decreased activationaspase-9 and caspase-3 compared to Nano
supplement group with resultant inhibition of afmsis induced by hypoxia—reperfusion. These
findings suggest that mitochondrial vitamin C isnajor component in the maintenance of the
mitochondrial membrane potential, and that vitai@irexerts its anti-apoptotic effect through its
ability to scavenge ROS.[22]
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Table (1): Activity of Caspase-3 &-9 and level of NF-a in studied groups.

Control = vehicle (oil-treated) control; DMBA= 7, ddtmethylbenz(a)anthracene;Nanocomposite=

Parameters
TNF-a Caspase-3 Caspase-9
Gr
Control 12.99 + 0.69¢ 22.38 +0.3% 23.97 +0.43
DMBA 35.59 + 4.6G° 13.21 +0.45*°| 11.86 + 0.18%*°
Nanocomposite+DMBA 15.91 +0.98° 26.17 + 0.63° 31.36 + 0.92°
Nanocomposite 14.37 + 1.00 37.83 £ 0.49 43.40 + 2.96°

N-acetyl cysteine +Zinc oxide + High pH sodium abete.

Data represent means + SEM.Mean values with dittesaperscript letters in the same column are

significantly different at (R0.05).
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Fig.(1): Caspase 3 activity in studied groups
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Fig.(3): TNF-a in studied groups

CONCLUSION

In the light of the foregoing results, it can bexclided that:
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1. DMBA play a role in the development of mammatgng carcinoma and this effect may be
mediated by inhibitionof Casepase-3 and Casepasstfting in inhibition of apoptosis and cause
carcinogenesis.

2. N-acetyl cysteine /Zinc oxide Nano composite and high pH ascorbateattenuates carcinogenic
effects of DMBA on rat mammary glands and reveB®HA-induced suppression of caspases -3
and -9 activity. Collectively, these observationggested that novel synthetic Nano composite may
potentially presents new hope for the developmébteast cancer prevention, which should attract
further scientific & pharmaceutical interest.
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