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ABSTRACT

Aqueous extract of Myrtus communis L.was mixed vittivi AQNQ solution and heated at 70 °C for 3 min. The
fresh suspension of aqueous M. communis was retdisin in colour, after addition of 2mM AgN@nd heated at
70 °C for 3 min, the suspension turned t o darlegrélhe UV-Vis spectral analysis showed silveraagrfPlasmon
resonance band at 370 nm, while High Resolution-TiMstigation reveal that silver nanoparticlesside 100nm
was obtained; FTIR was indicated on the active fiamal groups carboxylic group at 2930 cimmetal carboxylic
acid and esters groups at1718 ¢pprimary amines at 1623 ¢ NO, group at1380 cit and carboxylic group at
1224 cm'. Also, Total phenolic content of aqueous extraeis vB18g/mL, which is more than its sliver
nanoparticles solution which was 30@/ mL In this work, antimicrobial activity of silveanoparticles synthesized
from aqueous extract of Myrtus communis was ingattd on standard bacteria, yeast and clinical MRSAate
by well diffusion method. Synthesized silver narngeas showed good antimicrobial activity againsted strains
and isolates. Serial dilutions (0.025-50 mg/ml) everade from AgNp solutions; result showed that thWC of
AgNp solutions was 0.0175mg/ml. S.aureus cells gexen in incubator shaker at 37 °C for 24 h. i thresence
of 0.0175mg/ml of AgNp solutions and wereestigated by TEM to appear vertically more olgjgdhan untreated
cells. Some of antioxidant parameters were invastig) e.g.: DPPH radical scavenging activity, Ferreducing
power and Hydrogen peroxid e radical scavengingivitygt the obtained results indicated that the ailv
nanoparticles has highest values of these assagtet@icity was done in vivo via hepatic, kidnegyenes and in
vitro via MTT assay. All results were indicatedttladl tested solutions gave normal ranges, whileusing MTT
assay; the obtained result showed that Hep-2 gebéiferation was significantly inhibited by aquenaxtract with
an 1G;, value of 166.8g/ml while in case of AgNPs with an IC50valud@f.g/ml of the concentration.

Keywords: Myrtus communis Silver Nanoparticles, Antimicrobial activity, Aokidant activity, Cytotoxicity,
Biochemical tests.

INTRODUCTION

Myrtus communis LOr common Myrtle (Family ¥ Myrtaceae) is one of thrportant drugs being used in Unani
System of Medicine since ancient Greece periots lecognized adasand its berries are known by the name of
Habb-ul- Aas It is often grown for its attractive foliage, Wers and berries. Its berries, leaves as well ssnéisl

oil are frequently used for various ailments likasgic ulcer, diarrhea, dysentery, vomiting, rhetisna,
hemorrhages, deep sinuses, leucorrhoea and cogmuetioses like hair fall control. The leaves, l®srand twigs
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are used in flavoring of food and wines. In pastets, ripe fruits were used as food integrators Umeaf their high
vitamin contents.

The antimicrobial activity of the crude preparatiof Myrtle on Escherichia coli, Staphylococcus aurgus
Pseudomonas aeruginosa, P. vulgaris, P. mirabHiebsiella aerogenes, Salmonella ty@rid S. shigiellawas
determined by Alenet aland preliminary study supported its traditionalrda&f effective anti-infective [1].

A wide range of biologically active compounds swah tannins, flavonoids, coumarins, essential oigd oll,
fibres, sugars, citric acid, malic acid and antilaxits are present in the plant. This contributisovides a
comprehensive review of its ethno-medical usesmobed constituents and pharmacological profile aneglicinal
plant [2].

The antioxidant activities of the fruit extractsrealetermined by using 2,2-diphenyl-1-picrylhydia@PPH) and

B-carotene-linoleic acid assays. The methanol etgraf fruits exhibited a high level of free radicdavenging

activity [3]. In another study antioxidant activity methanol, ethanol, water and ethyl acetateaetgrof the leaves
and berries were measured. Antioxidant activity wasessed by measuring the ability of the exttactsavenge
the 2, 20-azinobis (3-ethylbenzothiazoline-6-sulpbhacid) diammonium salt (ABTSp) radical. All thfe extracts
showed significant antioxidant capacity and higheing in leaves[4].Flavonoids and anthocyaninsarribs extract
were checked for antioxidant activity by TEAC assmd the free radical activity. The myrtle extratiowed

interesting free radical scavenging activity [5].

Nanosized silver particles have found tremendoydicgtions in the field of high sensitivity biomal@ar detection
and diagnostics, antimicrobials, antioxidants dretdpeutics, catalysis [6] and micro-electronicandparticles can
be synthesized by various approaches like chenaicdl photochemical reactions in reverse micellesroniave

assisted, thermal decomposition, electrochemicapshemical process [7] and also by biological roésh Plant
mediated biological synthesis of nanoparticles &nigg importance due to its simplicity, cost effee and

ecofriendliness [8] [9].

In this investigation, green synthesis of silvenaarticles were carried out using aqueous leabeixbf Myrtus
communis L.and characterized by using UV-visible spectra, rleouransform infrared spectra, High resolution
transmission electron microscope, determinationtathl phenolic content for both of plant and itdvesi
nanoparticles and evaluated its in-vitro antioxidamoperties . The antibacterial activities wereeistigated against
standard Gram negative and Gram positive bactéuizgi and clinical MRSA. MIC of AgNp solutions was
determined. Results showdtht M.communis LAgNPs were effective antibacterial agent. To knowledge green
synthesis of silver nanoparticles by this plant Edract has not been reported so far.

MATERIALS AND METHODS

Materials:

Rats were kindly obtained from animal house at NGBRC
DPPH radical

Ferric chloride (0.1%)

Folin-Ciocalteau reagent

Gallic acid

Hydrogen peroxide solution (1 mM/L)

Liver and kidney colorimetric enzymatic kits (DiantbCompany, Egypt)
sSMTT dye (0.5 mg/ml) (Sigma- Aldrich-USA)
Mueller-Hinton agar (MHA)

Nutrient agar

Phosphate buffer (0.2 M, pH 6.6)

Potassium ferricyanide (1%)

Sabouraud Dextrose Agar (SDA) were purchased frewidD
Silver nitrate (AgNQ: 99.98%Sigma,Egypt)

Sodium EDTA salt was purchased from Sigma Chen@cal
Syringe filter 0.22mm (Jet Biofil)

Tri-chloroacetic acid (10%)
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Dried plant leaves were obtained from Orman gakderbarium-Giza-Egypt

Eleven Standard microorganisms and MRSA clinicadlates were kindly supplied from Department of
Microbiology in NODCAR

Water Bath (Memmert)

Wattman No.1 filter paper

METHODS

1.Plant preparation:
Dried M. communideaves, Figure 1, were washed with deionizedItidtivater, Re-dried at 40-45°C

Figure 1: Myrtus communisL. Family: Myrtaceae

2.Plant Aqueous extracts preparation

According to Mukuntharet al. [10]with modification, 10.0 grams of leaves powdesis mixed with 100 ml of
sterile distilled water, boiled by using water b&vh 10 min, filtered through Wattman no.1 filteager and then
through syringe filter 0.22mm. The filtrate was képrefrigerator at 4°C for further studies.

3.Total phenolic content
Total phenolic content of aqueous solutionMbf communideaves was determined [11]. 10 mg of aqueous plant
extract was dissolved in methanol to get the apjtgpconcentration (1 mg/mL). 1mL of aqueous pkatitact in a
test tube was mixed with 5mL of distilled water.1of Folin-Ciocalteau reagent was added and mikeddughly
3min. Then 3mL of saturated sodium carbonate smuwtias added and the mixture was allowed to stan@d min.
in dark. The absorbance of the color developed wasl at 725 nm using UV-Vis spectrophotometer. The
concentration of total phenolic content in the agts was determined ag of gallic acid equivalent (GAE) by
calibration curve, Figure 2, (r2=0.989). Three iegiks were performed for each sample concentrédiaheck the
reproducibility of the experimental result and & @ more accurate result. The results were repired@as mean +
standard.

Faolin Ciocalteau Gallic Acid Standard Curve
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u} 100 200 300 400 500 500
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Figure 2: Standard curve of Gallic acid

4.Synthesis of silver nanoparticles usingqueousplant extract:
About 90ml 2mM of AgNQ@solution was mixed with 10 ml of aqueous extra@0atC, with stirring at 1000 rpm
for 3min according to Sulaimagt al.[12].
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5.Characterization of silver nanoparticles

5.1UV-VIS spectra analysis

The reduction of pure silver ions (Ag+ ions) of Agg\was monitored, after diluting a small aliquot bétsample
with distilled water (1:9), then measuring its WNS spectrum after 3 hours of incubation in darkgal according
to Showmyeet al.[13].

5.2FTIR Analysis:

The sediment layers were characterized by FTIR @lto8pectrum RXI-Micro analytical center-Cairo Uarsity).
The FTIR spectrum was obtained in the mid IR regid@00-4000 cril.The spectrum was recorded using ATR
(Attenuated Reflectance Technique). The dried sam@ls directly placed on the potassium bromidetalysand
the spectrum was recorded in transmittance nib8e

5.3 High resolution Transmission electronic microscopy:

Sample was prepared by drop-coating silver nanigtesolution onto carbon-coated copper TEM grids. Timasf

on the TEM grids were allowed to stand for 2 mixty& solution was removed using a blotting paper te grid
allowed drying prior to measurement. TEM measurdamerere performed on a JEOL Model 1200EX instrument
operated at an accelerating voltage at 120 kV &ibNal center for researches according to Khatsl.[14].

5.4 Measuring concentration of prepared silver nanopeicles solutions:

The concentration of prepared silver nanopartistdstion of aqueoudV. communigxtracts was measured using
TDS (Total Dissolved Salts) device [15], the corcation was recorded as ppm (part per million),he@cppm
equals to 1 mg/L.

6.Evaluation of antimicrobial activity

The antimicrobial activity of Silver nitrate, aquesoextracts oM. communisand silver nanoparticles solutions was
determined by well diffusion method according tehidet al.[16] against 11 Standard microorganisms , where 50
Ml of each tested solutions were poured in each wa&ll microorganisms’ inoculum size was adjustsul as to
deliver a final inoculum of approximately 1GFU/mI.

M. smegmati$ATCC 14468),

S. aureugATCC 29737),

S.epidermis(ATCC 12228),

M. luteus(ATCC 10240),

B. subtilis(ATCC 23857),

B. pumlius(ATCC 27142),

Bordetella bronchisepticBATCC 10580),

E-Coli (ATCC 25923,

P.argeunoasg ATCC 27853),

MRSA (Clinical isolate)

C.albicans(ATCC10231),

Ampicillin disc (AMP) 1Qug used as a positive control in each plate.

7 .Determination of Minimum Inhibitory Concentrations (MICs) of silver nanoparticles solution of aqueous
M. communis extracts

The MIC was determined by the agar dilution metimolliueller Hinton agar medium according to [17].1® ml of
agar medium, eactilution were added swirled carefully, then pouradPetri dishes and then leave golidify.
Subsequently, | of each bacterial strain (1@&FU/ml) were inoculatedn the Mueller Hinton agar surface. MIC
was defined as the lowest antibiotizncentration, showing no visible bacterial groatter incubation time (37C
for 24h).

8.Transmission electron microscope to compare betweamontrol and treated cells

TEM observations were carried out according to [18ing JEOL (jem 1230 EM) Transmission Electron
microscopy, in National Research Center, by uSraureusisolate as a model for testing antibacterial actd
silver nanoparticles synthesized fréfyrtus communis Laqueous extracg.aureusncula were prepared from 12 h
age cultures and standardized to@FU/ml. One milliliter of 18 CFU/mI of our MRSA isolate suspensions was
incubated with 1 ml of synthesized silver nanop#t solution for 24h at 37°C. After incubatione tbells were
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centrifuged at 6000 rpm for 15 min and washed twidcth 0.01 M potassium phosphate buffer (pH 7.0eT
samples obtained in the form of pellets after ¢rgation at 6000 rpm were fixed with 2% glutardigide for 2 h at
4° C. The pellets thus obtained were dehydratedgradient ethanol (10-100%). Up to 40% ethanotrifegation
carried out after which the cells were transfematb the slide and treated up to 100% ethanol fiab by drying
the slides in desiccators.

9.Antioxidant activity assay:

9.1 DPPH radical scavenging activity:

Various concentrations of plant extract and itstlsgaized Ag-NPs solutions separately were mixet &i® ml of
methanol solution containing DPPH radical (6X10ol/L). The mixture was shaken vigorously and tefstand for
60 min in the dark. The reduction of the DPPH rabieas determined by recording the absorbance@ahBilusing
UV-Vis spectrophotometer. DPPH radical-scavenguigyidy was calculated by the following equation:

DPPH radical - scavenging activity (%) = (GAeH - A) Aoppr) X 100

Where Ayppy is the absorbance without samples andh® absorbance in the presence of the sampleswAr|
absorbance of the reaction mixture indicated aénigdPPH radical-scavenging activity [19] [20].

The DPPH radical scavenging activity in the exsaatas determined as % of Ascorbic acid equivalgnt b
calibration curve, Figure 3, {R0.98).

4.5 7
4o
151

y=0.0096x + 0.2083
R =0.0846

Absorbance

1] T T T T T T T T ]

{) 30 100 1530 200 250 300 350 400 450

Concentration (pg/mL)

Figure 3 : Ascorbic calibration curve

9.2 Ferric reducing power:

Exactly 1 ml of the plant extract and its synthediAg-NPs was mixed with 2.5 ml of phosphate éu(0.2 M,
pH 6.6) and 2.5 ml of potassium ferricyanide (1%)e mixture was incubated at 50°C for 30 min. afteds; 2.5
ml of trichloroacetic acid (10%) was added to thgtore, which was then centrifuged at 3000 rpmifomin.

Finally, 2.5 ml of the upper layer was pipetted antd mixed with 2.5 ml of distilled water and 0.% of ferric
chloride (0.1%) was added. The absorbance was meghati 700 nm using a Perkin Elmer Lambda 35 UMblés
Spectrophotometer. The intensity of reducing powsedirectly proportional to the absorbance of teaction
mixture [21].

9.3 Hydrogen peroxide radical scavenging activity

The ability of the extracts to scavenge hydrogeixide was determined according to Cetinkaya andtéa [22].
Hydrogen peroxide solution (1 mM/l) was preparethvdO mM phosphate buffer (pH 7.4). Different canications
(20-100ug) of the extracts (1 ml) were allowed to reactw@t6é ml of hydrogen peroxide solution. Absorbawes
determined at 230 nm after 10 min against a blahki®n containing phosphate buffer without hydnogeroxide.
Hydrogen peroxide scavenging activity was calculatecording to the following equation:

Hydrogen peroxide scavenging activity (%) = ((-AJ Ac) X 100
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Where A is the absorbance without samples andisAthe absorbance in the presence of the samppless.
concentration of hydrogen peroxide in the assayimmedvas determined using a standard curve, Figyie*:4
0.999).

a.5

0.45 y = 0.008x - 0.001
0.4 R%=0.999

0.35

Absorbance

-0.05 © 10 20 30 40 50 60
Concentration (nig/ml)

Figure 4 : Hydrogen peroxide Standard curve

10-Evaluation ofin vitro cytotoxic activity of plant extract and its synthe&zed silver nanopatrticles (MTT

assay):

Hepg-2 cells precultured 96-well plates (Nunc-USvre treated with descending double fold seriailiyted each
of aqueousM. communisextract and its synthezied Ag-NPs at 37°C for ridxguired time interval. Negative cell
control was included. Residual living cells wereatied with 25 of MTT dye (0.5 mg/ml) (Sigma- Aldrich-USA)
at 37°C for 4 h. MTT was discarded. Plates were RBShed three times. Dimethyl sulfoxide (BDH-Englawas
added as 5Ql/well. Plates were shaked for 30 min to dissolle produced intracellular blue MTT-Formazan
complex. Optical densities (O.Ds) were measure87& nm using an ELISA plate reader (Dynatech- Emdjla
Data were reported for three independent experisnasitnean + SD [23].

Viability percentage was calculated as follows adotg to Cheret al.[24]
Cell viability%= (O.D of treated cellsO.D of untreated cells) X100

Statistical significance between treated and utgrkeells was determined using one way ANOVA. Didfees at P
values less than 0.05 were considered significant.

IC50 of test plant extract and its synthesized AgsNvas determined using prism program.

11 Evaluation of in vivo cytotoxic activity of plant extract and its syntheszed silver nanoparticles via Studying
of Hepatic and kidney enzymes:

11.1Animals and diets

Twenty female albino rats (weight of 95- 101 g) &vecclimated for one week prior to the experim&hey were
housed in seven groups (five per each) in univgrsblpropylene cages at room temperature (2632till the end
of the experiment (9 weeks) [25].

11.2Experimental design:
For each group as in Table 1, 1 ml of each Treatmas used as a single dose except for controlpgrop to the
end of experiment.

Table 1: Group of albino rats receiving different reatments

Group(s) Treatments Concentratipn  Intra-peritodeak
[ Not treated(Control) |  ----—--- | = —memeemme
1l AgNO3 13.3 mg/ml iml
Il AgueousM. communis| 100mg/ml iml
\Y AgNP(Agueous) 0.35mg/ml iml

95
Scholars Research Library



Amal Said Shahatet al Annals of Biological Research, 2015, 6 (11):90-103

Body weight (BW) was observed weekly during theexipental period (9 weeks). At the end of the expental
period, animals were fasted overnight, blood sampiere withdrawn by a fine capillary glass tubesrfithe orbital
plexus vein. The blood was collected in EDTA comitag tubes and left at room temperature. Plasmaobtgned
by centrifugation at 3000 rpm for 15min and thesresdl at -26C until analysis [25].

11.3Biochemical procedures Using enzymatic colorimetriprocedures Kits
11.3.1Measuring Hepatic enzymatic activity[26]

-Aspartate aminotransferase (AST; E.C.2.6.1.1.)

-Alanine aminotransferase (ALT; E.C.2.6.1.2.)

-Total bilirubin

11.3.2Measuring Kidney enzymatic activity[27] [28] [29]
-Creatinine
-Urea

12 Statistical analysis
The grouped data were statistically evaluated usitegsample test with SPSS/20 software.

RESULTS AND DISCUSSION

1.Total phenol content:

Total phenols present in aqueous extracMofommunisand its sliver nanoparticles was determined from t
regression equation (y = ax + b) of calibrationveuof Gallic acid standard solution and expressedailic acid
equivalents (Figure 2).

Total phenolic content of aqueous extract wasu81r8L, which is more than its sliver nanoparticletusion which
was 307ug/ mL.

Phenolics are secondary plant metabolites thap@asent in every plant and plant product. Manyhef phenolics
have been shown to contain high levels of antioxidetivities. Phenolic compounds present in tlaa{s acting as
antioxidant or free radicals scavengers [30] duthéir hydroxyl groups which contribute directlyttte antioxidant
action Phenolic compounds are effective hydrogen domoaking them good antioxidants [31].

2.Synthesis of silver nanoparticles

Green synthesized silver nanoparticles aqueousuptasl shown in Figure 5. The fresh suspensiongofausM.
communisvas reddish brown in colour, after addition of 2mMgNO; and heated at 70 °C for 3 min, the suspension
turned to dark green.

Figure 5: Showing colour changing. From left to rigt: 2mM AgNO3;, M. communis Aqueous extract, Green synthesityzied silver
nanoparticles aqueous product

96
Scholars Research Library



Amal Said Shahatet al Annals of Biological Research, 2015, 6 (11):90-103

3.Characterization of silver nanoparticles

3.1.UV-VIS spectra analysis

Formation of silver nanoparticles was confirmecgdiV-VIS spectral analysis that showed silver acefplasmon
resonance band at 370 nm, Figure 6.

Scan Spectrum Curve
3.000(

2.250—

Abs

1.500—

0.750|

0.000—— - e M = 0 )
300.00 320.00 340.00 360.00 380.00 400.00
Wavelength(nm)

Figure 6: UV/Vis absorption spectra of reduction ofsilver ions to silver nanopatrticles after heatingt 70 °C for 3 min

3.2FTIR Analysis:

FTIR studies were carried out and results of nartmbes spectrum are showed in Figure 7 and

Table2, where 1718cfh band refers to presence of metal carboxylic acid esters groups which support high
antimicrobial efficacy of silver nanoparticles. WhiL623cnT band refers to primary amines, the absorption pgeak
around 1046 cif can be assigned as absorption peaks of -C-O-C-CeB— The peak at around 1623 ¢nis
assigned to the amide | bonds of proteins. The ®ardfunctional groups such as -C-O-C-,—C-O- andGE
derived from heterocyclic compounds and the amit®rd derived from the proteins which are presanthi
extract are the capping ligands of the nanopasi¢82],while peaks 1380cthindicate on presence of N@roup
which indicates on the composition of N©® NGO, group [33]

Figure 7: FTIR of aqueousM. comminus Nanopaticles synthesized by AgN©

Table 2: Wavelengths observed in FTIR of agueoud. comminus Nanopaticles synthesized by AgNgiunctional groups

Wavelength(cr) Functional Group
2930 carboxylic group
1718 metal carboxylic acid and esters groups
1623 primary amines
1380 NO, group
1224 carboxylic group
1046 carboxylic group

3.3HRTEM:
HRTEM, Figure 8, gives a clear vision of shape aizé of the nanoparticles, the silver nanopartitbesied were
predominantly of mono- spheres nature with diamapgroximately 100 nm.
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Figure 8: TEM micrographs of AQNP of aqueousM. communis extract

3.4.Total Dissolved Salts (TDS):
Concentrations of prepared solutions were measuwsied) TDS = 350ppm(0.35mg/ml) [15] shown in Fig@re

Figure 9: Measuring Concentrations of prepared nanparticles solutions

4.Evaluation of antimicrobial activity:

In this study, silver nanoparticles solution antirobial activity was investigated and demonstratedthe zone of
inhibition as in Table 3 and Figure 10. Aqueousdpict and 2 mM Silver nanoparticles, bothMf leutusandS.
epidermisgave the highest inhibitory zone at 33 mm. It wasced that silver nanoparticles solution produfrech

M. communislso exhibited potent antifungal activity agai@stalbicanswhich gave 21.6mm as zone of inhibition.

Thus, silver nanoparticles could be considered zllent broad-spectrum antibacterial agents. Sittee
biosynthesized silver nanoparticles showed conahiderantifungal activity, they could be encourgedé widely
used in clinical applications. This observatiomisgreement with earlier studies [34] [35] [36F]3

The mechanism of inhibitory action of silver nanddes on microorganisms, is not very clearly uistieod, it
could be by their adhesion to the cell membranefarttier penetration inside or by interaction withosphorus
containing compounds like DNA disturbing the reption process or preferably by their attack onrdspiratory
chain. It has also been suggested that a strostjordakes place between the silver ions and t8idl} groups of
vital enzymes, such as NADH dehydrogenase Il inrédspiratory system, which is implicated as adadate for
the site of production of reactive oxygen speanegivo [38].

Therefore, inhibition of this enzyme results iniaarease in the free radical production. The inseeim catalase
production in the presence of ROS (Reactive Oxygpacies) could be explained by the necessity fts te
reduce the concentration 0f®h, which is the source of the free radicals. Itiggmsed that reactive oxygen species
can induce apoptotic pathways in bacteria whichctaltimately lead to their death [38] [39] silveanoparticles
showed excellent antimicrobial activity.
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Table 3: Antibacterial and Antifungal activity of A queousM.communis, AgNo; and AgNp solutions

Test organisms AqueousM.communis
AgNO; Extract AgNP
M. smegmatis (1) 16.66+ 0.577 | 23.67+ 1.154| 26.67+ 0.577
S. aureus(2) 16.33+1.154 | 28.67+ 1.527| 32.67+0.577
S epidermis(3 14.67+ 0.57 30.00+ 001 | 33.33+1.52
M. luteus(4) 21.33+1.1547| 29.33+1.155| 33.00+ 1.732
B. subtilis(5) 11.00+1.000 | 18.67+1.155| 23.33+1.155
B.pumlius(6) 12.67+ 0.577 | 21.33+ 1.155| 23.67+ 1.155
Bordetella(7) 17.33+£0.577 | 23.67+3.055| 29.67+ 0.577
E-Coli(8) 16.33+ 0.577 | 18.33+ 1.527| 20.00+ 1.000
P.argeunoasa(¢ | 16.67+0.57 | 21.67+2.08 | 29.00+1.73
MRSA(10 21.00+£1.00 | 19.33+0.57 | 23.67+0.57
C.albicans(11) 14.00+1.000 | 13.67+£0.577| 21.67+0.577

*Ag™: silver ions **Extract: Aqueous

***AgNP: sibr nanopatricles ****

Inhibition zone(mm)

e A ]
WO o w0 W

o

= ASNP

-
]
]

= A gqueous Extract

4 s

o 7

Microorganisms

AgNO3

8 o 10

11

Figure 10: Antibacterial and Antifungal activity of AqueousM.communis, AgNo; and AgNp solution

5.Minimum Inhibitory Concentration (MIC):

Serial dilutions (0.025-50 mg/ml) were made fromNjgsolutions; results recorded in showed that thdC
AgNp solutions was 0.0175mg/ml,

Tablea.

Table 4 : Minimum Inhibitory Concentration

Con.(mg/ml)

0.035

0.008] 0.004

0.00p

G/ING

NG

G G

G G

*G, Growth, *NG, No Growth

6.Effect of AgNp solutions on morphogenesis @.aureus Cells
The morphology oB.aureudreated cells was examined using Transmissiontieledicroscope (TEM)S.aureus
cells were grown in incubator shaker at 37 °C fémh2 in the presence of 0.0175mg/ml of AgNp sohsiolt was
found that the untreated (control) faureuscells, Figure 11, typically had a structured nucleus and a cytaplas
with several elements of endomembrane system gme@lby a regular, intact cell wall plasma membriireg
closely to the cell wall. While after being expds® AgNp solutions, cells appeared vertically motdonged,
Figure 12,and after being exposed to plant extthete is an obvious shrinking in cell size witHateation in the

cell wall, Figure 13.

Figure 11: TEM of Saureus control cells

Scholars Research Library

0.001

of

99



Amal Said Shahatet al Annals of Biological Research, 2015, 6 (11):90-103

Figure 12: TEM of Saureus after treatment with AgNp solutions

Figure 13: TEM of Saaureus after treatment with plant extract

7.Antioxidant activity assay:

7.1 DPPH radical scavenging activity

Plants contain specific metabolites that are ackedged to perform a range of purposeful activitiéds well
known and also reported in literature that plantdiated nanoparticles synthesis involves sequengidliction
followed by capping with these constituents of pdafd0]. However, interactions of these componevith metals
are less well studied and kind of activity they n@nfer to nanoparticles hasn’'t been reported soViee are
reporting for the first time antioxidant activity silver nanoparticles capped with plant constitsgrossessing free
radical scavenging activity. Antioxidant activity AgNPs is shown in terms scavenging capacity andurtb-
oxidant activity in Table 5.

Capped silver nanoparticles were found to be pdteetradical scavenger.. An antioxidant workstopping the
oxidation by neutralizing the free radicals prodiickn order to neutralize the free radicals, thécaadant itself

undergoes oxidation. The activity and stabilitythod silver nanoparticles are affected during amtidlation process
and also they are oxidized in the presence ofTdiis antioxidant activity may be due to the cappiogstituents
present in plant extract and present on metal seiffél].

7.2 Hydrogen peroxide radical scavenging activity

The hydrogen peroxide radical-scavenging activitggueous extract of M. communis and its AQNPs estgnated
by comparing the percentage inhibition of formatadrperoxyl radicals with that of vitamin C. Hydreg peroxide
scavenging activity of aqueous extract and its Agldfe presented in Table 5. Both aqueous extraciteaAgNPs
showed moderate inhibition against peroxyl radighich was less in comparison with vitamin C. Thessults

showed that AgNPs is more potent than aqueousabitraneutralizing hydrogen peroxide radicals. Moétthe

hydrogen peroxide was scavenged by the extracteetmes be toxic to cell because it may give rséydroxyl

radical in the cells.

7.3. Ferric reducing power:

In the reducing power assay, the presence of ddtiass in the extract dfl. communisand its AQNPs would result
in the reduction of Fe3+/ferricyanide complex te form. The reducing power of compound may serve as
significant indicator of its potential antioxidaattivity (Meir et al. 1995). The ferric reducingwer of extract oM.
communisand its AgNPs was determined by comparing with diaitamin C. Absorbance values . communis
extract and its AgNPs are presented in Table 5.

The reducing power of ascorbic acid was found tsipeificantly higher than those dfl. communigxtract and its
AgNPs. The reducing power increased with incraasiire phenolic content of the extract. This datplynthatM.
communisextract and its AgNPs have significant abilityéact with free radicals to convert them into mstiable
nonreactive species and to terminate radical ctegiotion.
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Table 5 : Measuring Antioxidant activity

Name of Measured Assay Agueddscommuniextract | Sliver Nanoparticles M. communis
DPPH (%) 58+0.252 75+0.234
Hydrogen peroxide Scavenging activity (%) 68+0.097 87+0.005
Ferric reducing power (OD) 0.0947+0.008 0.0489+0.00

8.Measurements of in Vitro cell toxicity via Studyingof Hepatic and kidney enzymes

Thein vitro cytotoxicity of the aqueous extract bf. communisand its silver nanoparticles was evaluated against
normal human cell line at different concentratiofise samples demonstrated a considerable cytotp=gainst the
Hep-2 cell line. Results shown in

(a) Silver 1C50 40.5 pgm/ ml (b) plant eact IC50= 166.9 ugm / ml

Figure 14 ,that Hep-2 cells proliferation was significanilyhibited by aqueous extract (a) with ansd@lue of
166.91g/ml while in case of AgNPs (b) with an IC50valude46.5.g/ml of the concentration. Cyclo-phosphamide is
used as standard control. The % toxicity increag#s increase in concentration of silver nano e suggests
that biosynthesized silver nanoparticles could bérmmense use in medical field to certain extentaacancer
agent. From the results indicated it is seen tleicgntage viability decreases with concentratiorerefis
cytotoxicity increases with concentration demortsitpa direct dose dependent relationgHip).
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(a) Silver I1C50 40.5 pgm/ ml (b) plaaktract IC50= 166.9 ugm / ml
Figure 14: Cytotoxicity for (a) AgNPs (b) Plan

8.2. Measurements ofn Vivo cell toxicity

All mentioned groups were intra-peritoneal injec{Base =1 ml) of each mentioned solutions, Tablextept the
control group. Rats under experiments were allthgalnd gained body weights expect Ahmed al. [32] stated
that the green synthesis of AgNPs fulfills all ttieee main steps, which must be evaluated basedresn
chemistry perspectives, including (1) selectiosafent medium, (2) selection of environmentallypige reducing
agent, and (3) selection of nontoxic substancestter AQNPs stability. So, it is recommended to s#geer

nanoparticles of aqueols. communigextract.

All groups under study were normal in their hepaticl kidney functions i.e., they had normal lexadsshown in
Table 6 and Figure 15. Pagk al.[43]stated that toxicity of nanoparticles dependanany factors including size,
shape, chemical composition, surface area, sudlaamge, and others and that comply with our restisget al.
[44] recorded that when rats were treated with Agi¢Blutions by injection, AgNPs translocated to Iieod
circulation and distributed throughout the mainamrg, especially in the kidney, liver, spleen, biaia lung in the
form of particles.

Carlsonet al.[45] and Piacet al.[46] suggested that oxidative stress is respdmsfbr the toxicity of Ag NPs ,
also Ag toxicity has often been associated withredease and induction of oxidative stress [47].NRp have been
shown to be highly toxic not only to bacteria anddi, but also to a number of animal species artdirad cells
(48] [47].
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Table 6: Measurements of in Vivo cell toxicity vieStudying of Hepatic and kidney enzymes

Name of test
Name of Group Creatinine (mg/d)| Urea (mg/dl)  Total bilurbin (rogy | ALT (U (|AuS/|T)
Group(l) control 0.80+ 0.006 26.67806 0.77+ 0.006 10.00+ 000 9.67+ 0.577
Group(ll) AgNO3 1.00+ 000 33.33+ 00D 0.97+ 000 11.67+ 0.577 12.33+0.577
Group(lll) Aqueous Extragt 0.90+0.01 &8t 0.01 0.688+0.01 9.33+ 0.577| 8.33+ 0.577
GrouplV)  AgNKAQ.) 0.64+ 0.00 38.66+ 0.00 0.858% 0.00 8.33:0.57 | 8.00+ 00
Normal value 1.C 5C 1.C 12 12
creatinine(mg/dl) * Urea(mg/dl)
50
12
1 40
08 30
0.6
20
0.4
-
o -+ T T T T 0 - T
Group(l) Group(ll) Group(/1l) Group(lV)  Normalvalues Group(l) Group(ll) Group(lIl) Group(lV)  Normelvalues
control ABNO3 Aqueous AgNP(Ag.) control AgNO3 Aqueous AgNP(Ac)
Extract Extract
2 Total bilurbin{mg/dl) 2 ALT(1U/1)
1
10
0.8
8
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6
0.4
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0.2 2
0 T T T T 0
Group(l) Group(ll) Group(lIl) Group(lV)  Normalvalues Group(l) Group(ll) Group(lIl) Group(IV) Normalvelues
control AgNO3 Aqueous AgNP(AqG.) control AgNO3 Aqueous AgNP(AQ.)
Extract Extract
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Group(l) Group(Il) Group(Il) Group(IV) Normal values
control AgNO3 Aqueous AgNP(Aq.)
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Figure 15:Blood biochemical parameters in albino famal rats by 1 ml dose after anti-protenia injucton of AgNPs (100 nm) after 9 weeks
CONCLUSION

In conclusion, The biosynthesized silver nanopkasicof aqueousM. communisextract showed excellent
antimicrobial and antioxidant activities and theuagus extract was recommended for body weight, tleepad
kidney functions and These obtained silver nanagast have potential applications in the biomedfedt and this
simple procedure has several advantages such aseffestive, compatibility for medical and pharmateal
applications, and safe for biological systems donddbstream. The results of synthesized nanopartéelds towards
the clinical use as antimicrobial agent.
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