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ABSTRACT

The purpose of this study is to evaluate the amtituefficiency of different concentrations of silmanoparticles
(AgNPs) biosynthesized by The blue green algaeb@era oryzae, Nostoc muscorum and Calothrix maaghic
Ehrlich Ascites Carcinoma (EAC) in vitro. Silvermugarticles were synthesized by the reductionleéisnitrate in
the algal aqueous extracts . The green synthestgbiiPs through algal extracts was monitored by gokhange
(from bale red to brown) and UV spectroscopy rafrgen 400-450 nm. Different concentrations of AgNPs were
used to study their cytotoxic activity against EiA@itro. Results of trypan blue exclusion testwgbd a decrease in
EAC cells viability by increasing AgNPs concentratin all tested algae. The maximum inhibition petege of
EAC cells was 80% with 98pg/ml AgNPs biosynthedige@alothrix marchi. Silver nanoparticles biosyesized by
Calothrix marchi were the most cytotoxic againstHA vitro.

Keywords: The blue green alga€alothrix marchj Ehrlich Ascites Carcinoma (EACH vitro; silver nanopatrticles
(AgNPs).

INTRODUCTION

Micro-algae and their aqueous extracts generateér@nmous amount of bioactive compounds with imraens
medicinal potential interest in the pharmaceuticedlstry. Micro algae were reported to contain easi significant
compounds with antibacterial, antiviral and antiasractivity [1].

Nanobiotechnology is used for producing nano-sipadicles with unique biological or mechanical ftions
through mixture of organic, physical and chematahdards [2]. Diagnosis, treating and dealing ditfeases such
as human cancers, is one of the important biolbgipplication of nanobiotechnology [3]. Ultimatelthe use of
nanomedicine will allow simultaneous drug delivemgund healing and tumor cell targeting in a uniquanner

[4].

Chemical and physical properties of silver metélusethe important role of its nanopatrticles in hamhealth, so it
is necessary to investigate formation, stabilityd aedimentation of AQNPs[5]. Chemical synthesisarioparticles
has many flaws in using toxic solvents and produnctihazard by-products, on the contrary, the biomoés
involved in the green synthesis of nanoparticles lass toxic and acting as functionalizing ligansis, green
synthesis of nanoparticles is more suitable thamital synthesis [6].
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Several biological systems such as microorganisnaine organisms, micro-fluids, and plant have besed as
reducing agents for the green synthesis of sile@oparticles[7]. Moreover Green synthesis of sivenoparticles
by micro-algae showed more advantageous over bthkgical processes by bacteria and fungi, becétsenore
suitable for large scale production of silver naamtiple with various size and shapes and it elitgisahe cell
culture maintaining process [8].

This work aimed to study the cytotoxic effect obloigically synthesized AgNPs prepared by biologi@akeen)
techniques usingnabaena oryzae, Nostocmuscorum and Calothrix nigach vitro against EAC.

EXPERIMENTAL SECTION

2.1 Algae identification

A drop of the blue green algae suspension was glaoean ordinary glass slide covered with a coVipr and
examined by ocular lens. Blue green algal speciemevidentified according to Desikachary [9]; diaemstand
lengths of 100 vegetative cells, 100 heterocysti@akinetes were measured by ocular lens (40xifieagion).

2.2. Growth conditions

Each isolate was added to 500 ml Erlenmeyer flasksaining 200 ml BG11 medium. The Erlenmeyer fiaslere
incubated at 25 +1 °C under constant light (80 j*infor 15 days. The cultures were harvested by ifagation at
1000 rpm for 10 minutes.

2.3.Rapid synthesis of AQNPs

Five mL of silver nitrate solution (560 mg/L) waddeed to 5 mL of washed cyanobacterial cultures. mibgure

was incubated at 25°C for 28 days and maintaingtérdark. The sample has been characterized éos\ththesis
of silver nanoparticles by colour change from brale to brown and also by using Ultra Violet —Visit$pectrum
(Uv-Vis) as reported by Mubarak [10].

2.4.UV-Vis spectra analysis

The reduction of silver ions A§in aqueous extractsof micro algae and the formatibAgNPswasmonitoredby
measuring the UV-Vis spectra. UV-Vis spectroscopalygsis of silver nanoparticles produced were edrout as a

function of bioreduction time at a wavelength 0D01@00 nnton Ultra violet-Visible spectroscopy ( T80+UV/VIS
Spectrometer) at Genetic Engineering and BiotedgyResearch Institute (GEBRI), Egypt.

2.5.1n vitro assessment of anti tumor activity of gresgnthesized silver nanoparticles

The antitumor activity of AgNPs synthesized by &lgatracts was determineid vitro against Ehrlich Ascites
Carcinoma (EAC) cell line which was kindly purchdgeom the National Cancer Institute, Cairo UnivistsEgypt.
1ml of freshly ascitic fluid which was drawn fromm albino mice bearing 7-14 days-old ascitic tumé&Q was
diluted with 9ml normal saline in sterile test tuliAC cells were thereafter propagated in GEBRblatories by
weekly intraperitoneal injection of 0.2 ml (1¥EAC cells) of EAC suspension into three mices teuea that the
ascitic fluid would still propagated.

Appropriates dilutions of Ag nanoparticles wereteédsas antitumor activityn vitro by trypan blue exclusion
method reported by Freshney[11]and calculated lbmafed:

(No. of non viable cells x100)/total cells

This method determines the effect of different @oiations of AgNPs for regression of tumors cells.
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RESULTS AND DISCUSSION

3.1. Isolation and purification of cyanophyta
The blue green algaé\ijabaena oryzae, Nostocmus corand Calothrix marchicd were characterized by Light
microscopefigure 1) at GEBRI using diagnostic keys from cyanophytalbf®].

A B

Figure 1. Microscopic pictures of: A)Anabaena oryza®) Nostocmus corunC) Calothrix marchica(X 40)

3.2.Rapid Synthesis of silver nanoparticles (AgNRs)ng algal agueous extracts

The green synthesis of silver nanoparticles thralghl extracts was carried diiigure 2). It is well known that,
silver nanoparticles exhibit yellowish — brown asldn aqueous solution due to the excitation ofame plasmon
vibrations in silver nanoparticles [12].

Figure 2.Colour change of silver nanoparticles biosyntrexizy micro algae :
A)Anabaena oryzae B) Nostocmus cor@nCalothrix marchica

3.3.UV-Vis spectroscopy of biosynthesized AgNPsliffgrent cyanophyta

UV-Vis spectroscopy of silver nanopatrticles werarelcterized by one of the most widely used Jaihrtieeie [13].
Peaks were observed from 400-450nmwhich corresponded to plasmon excitation of siv@noparticles (Figures
3-5), indicating the presence of silver nanopaticlSeveral researchers have observed absorptioobhrofd peak of
colloidal silver in solution between 400 and 450, which is assigned to surface plasmon excitatibthe metal
nanoparticles [4].
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Figure 3.UV-Vis absorption spectra of silver nanopsaicles biosynthesized fromAnabaena oryzae
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Figure 4. UV-Vis absorption spectra of silver nanoagrticles biosynthesized fromNostocmus corum
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Figure 5. UV-Vis absorption spectra of silver nanoagrticles biosynthesized fromCalothrix marchica
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2.6. Antitumor activity of AQNPs biosynthesized by difént micro algae

Different concentrations of AgNPs synthesized ba@phyta Anabaena oryzae, Nostocmus corum and Calothrix
marchicd showed significant reduction on Ehrlich Ascitear€noma (EAC) cell line viability as shown rable

(1). The result showed that AgNPs biosynthesizedOajothrix marchic had the most cytotoxic activity in
comparing to that biosynthesized by other testextaralgae. The results showed decrease in EAC \dalbdlity by
increasing AgNPs concentration in studied algadéfeRint concentrations (42, 56, 69, 85 and 98 wgbohigreen
synthesized AgNPs by micro algae inhibited theifexdtion of EAC cells.

Table 1: Percentage ofn vitro cytotoxic effect of different concentrations of AYPs synthesized by the isolated cyanophyta on the
viability of EAC

Percentage of cytotoxic activity against EAC

Conc. of AgNPs pg/ml %
Calothrix marchica| Nostocmus corum Anabaena oryzag

42 49 40 38
56 55 48 39
69 59 52 44
85 73 60 49
98 80 69 62

Micro- algae contain several biologically active letules which are used as source of food, feedhaedicine (as
anticancer agents). Until now, more than 2400 neanatural products have been isolated from micemiligl].

Silver nanoparticles are being extensively usethadicine for its therapeutic values. Recently, AgNtave been
reported to be efficient anti-tumor agents becailger sranoparticles had the ability to induce ajpsjx by caspase
signaling[15].

Synthesis of metal and semiconductor nanopartitiesugh biological route offers a few advantagesrothe
common chemical and physical procedures as it isaaly, fast and eco-friendly alternative that diiéswmolve any
costly instruments and hazardous chemicals as well.

The present study was presented to evaluate thbesia of AgQNPs by micro-algae and their cytotopatential
against EAC cell line. The organic compounds inttiero algae are responsible for reduction of sileas into
nanoparticles [16]. After exposure of the aqueaxtsaet of cyanobacteria to silver nitrate solutiqkeeping the
whole reaction in a dark place to avoid excitati@mergy )color changed to red, thus is an indicafmr the
synthesis of silver nanoparticles [1].

UV spectrum showed that peaks wavelength varyingnf400-450 nm indicated the synthesis of AgNPs. At the
beginning of the reaction the band recorded lowekength and the reaction was carried out hastyerAf8hrs of
the reaction the band was at high wavelength daggoegation of nanoparticles forming large sizearfoparticles
that needed less energy and hence longer wavelehgthto poly dispersion of the nanoparticles [139. the
reaction rate is directly proportional to reactitime till 48hrs of synthesis because after 48Hng, activity of
AgNPs in the solution were stable for a perio@ afionths [17].

The maximum inhibition percentage of EAC cells w896 with 98ug/ml AgNPs biosynthesized Balothrix
marchi Silver nanoparticles biosynthesized ®glothrix marchiwere the most cytotoxic against EACvitro. The
biologically synthesized AgNPs showed excellenticaidant potential, antimicrobial activity and pessed
considerable cytotoxic effect on MCF-7 cell [18]eW and Bhimba[19] showed that Hep2 cells prolifiera were
significantly inhibited by AgNPs synthesized fragiva lactucain vitro

The cytotoxic activity of biosynthesized AgNPs weliscussed byn vitro study so in the near future we are going
to study the anti-proliferation activity of diffave concentrations of silver nanoparticles biosystbexd by micro
algaein vivo, and evaluate the toxicity of AgNRsvivo.



Khaled S. Khalifa et al J. Chem. Pharm. Res., 2016, 8(3):1-6

CONCLUSION

In the present study silver nanoparticles wereybitteesized by micro-algaédnabaena oryzae, Nostocmus corum
and Calothrix marchicaSilver nanoparticles biosynthesized ®glothrix marchicawere the most cytotoxic against
EAC.
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