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ABSTRACT

Hepatocytes have become valuable tools to evalhatgossible protective effect of drugs in the négmst. The
techniques for high yield hepatocytes are madesituaeful model. The study was aimed to synthebhize t
nanoparticles and evaluate the In vitro hepatopetite activity of Azima tetracantha leaf extractd Silver
nanoparticle (100, 200 and 3@@/ml) through CCJ induced toxicity in hepatocytes. Silver nanojgées were
effectively synthesized from aqueous leaf extrdchaima tetracantha under pH and temperature-ddpet
condition. 1mM Silver nitrate. All the variablessted as Protein, ALP, GOT and GPT recorded a Sicant
Alteration observed in C¢kxposed rats. However treatment with Silver nantigarrestored the level to near
normal was observed than Azima tetracantha tieafted groups. Nanoparticles were characterizeédgi¥)V-Vis
absorption spectroscopy and SEM analysis showedtkeage particle size of 100nm as well as reve#aheir
cubic structure. The potential hepatoprotectiveaist of Silver nanoparticleis due to radical scaging property
of Silver ion.
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INTRODUCTION

Nanomaterials are part of a commercial revolutlaat has resulted in an explosion of hundreds of praducts due
to their diverse physico-chemical properties, eingbtheir usage in a wide range of innovative aggtlons [1]. To
avoid the use of toxic organic solvents and seveagtion conditions (temperature, pressure, and tefluxing

time) for the preparation of nanomaterials, redesns recently have been exploring the possibilitiepreparing
nanomaterials in aqueous medium with the help abikting or capping agents [2]. Nanoparticles dam
synthesized using various approaches including @®jmphysical, and biological methods. Althoughestical

method of synthesis requires short period of time dynthesis of large quantity of nanoparticless tmethod
requires capping agents for size stabilizationhef manoparticles. Chemicals used for nanopartsyethesis and
stabilization are toxic and lead to non-ecofrientiyproducts. The need for environmental non-toxinttsetic

protocols for nanoparticles synthesis leads todineeloping interest in biological approaches whach free from
the use of toxic chemicals as byproducts. Thusettsean increasing demand for “green nanotechgol§3].

Silver nanoparticles are being extensively synttegbkiusing many different biological sources inahgdifungi,
bacteria and plants [4]. Among them the plant mdi nanoparticles synthesis is getting more pofdeause of
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the high reactivity of plant extract and easy azllty of plant materials. This method of nanopes synthesis
involves no toxic chemicals and termed as greem@tey procedure. The main phytochemicals respém$dy the
synthesis of nanoparticles are terpenoids, flavoket®nes, aldehydes amides etc. In continuatiche®fforts for
synthesizing Silver  nanoparticle, here we repofacile, green and one pot synthesis using takdgtract of
Azima tetracantha The biosynthetic route for nanoparticles has matheen extended for the synthesis of Silver
nanoparticles and its evaluationinfvitro hepaoprotective activity.

MATERIALS AND METHODS

SYNTHESIS OF AG NANOPARTICLES USING AZIMA TETRABANEXTRACT

For the Ag nanoparticles synthesis, 5 mbhafma tetracanth&xtract was added to 45 ml of 1 mM aqueous AgNO
solution in a 250 ml Erlenmeyer flask. The flaskswthen incubated in the dark at 4hrs (to minimize photo
activation of silver nitrate), at room temperatutecontrol setup was also maintained withédaima tetracantha
extract. The Ag nanoparticle solution thus obtained purified by repeated centrifugation at 8,00® for 15 min
followed by re-dispersion of the pellet in de-icgdzwater. Then the Ag nanoparticles were freezddrsing SEM
analysis [5].

CHARACTERISATION OF SILVER NANOPARTICLES

Silver nanoparticles are characrterized by UV-Vihimadzu 1600 spectrophotometer. The bioreduct®n i
monitored in the UV absorption spectrometer fron® 30 700 nm range. Then the solution was centriduge
18,000 rpm for 30 min at room temperature to pitgip the nanoparticles . The resulting pelletissalved in
deionized water and filtered through whatman filpaper No: 42. An aliquot of this filtrate contaigi silver
nanoparticles are used for Fourier transmissioratatl spectroscopy (FTIR).

SEM ANALYSIS OF SILVER NANOPARTICLES

Scanning electron microscopic (SEM) analysis wasedosing VEGA3 TESCAN machine. Thin films of the
sample were prepared on a carbon coated coppebygijdst dropping a very small amount of the sampiethe
grid. Extra solution was removed using a blottimgper and then the films on the SEM grid were allbieedry by
putting it under a mercury lamp for 5 min.

IN VITRO HEPATOPROTECTIVE ACTIVITY

Thein vitro hepatoprotective activity was carried out by thettmd of [6]. The liver was excised and weighed in
tared beaker of cold calcium-free Locke's soluti®ufficient solution was removed to give a ratialaf of liver to
10 ml of final suspension. The liver and solutioaerevthen transferred to a homogenizer tube, antivitrebroken
up by pressing down with a loose-fitting lucite tesThis was followed by twenty even up and downoles by
hand. Shreds of connective tissue containing masils cemained after this treatment, but they wezadily
removed by straining through bolting silk. Expederhas shown that further homogenization to releas® whole
cells. The isolated hepatocytes were cultured imda&12 medium, supplemented with 10% newborn satfim,

antibiotics, dexamethasone and bovine insulin. Tk suspension was incubated at %{7 for 30 min in a
humidified incubator under 5% CZOAfter incubation of 24 hrs, the hepatocytes wexposed to the fresh medium

containing CCJ (1%) along with different Concentrations Afima tetracantha leaf extract and AgNPs (100, 200
and 30Qg/ml). Group | serves as normal, group Il serveccastrol as CCl treated, group IIl to V served as
different concentrations dizima tetracanthaleaf extract and AgNPs (100, 200 and 3§onl). After 60 minutes
of CCl, treatment, the liver markers were determined.

BIOCHEMICAL PARAMETERS

The glutamate oxaloacetae transaminase (GOT) w@matsd by the method of [7]. The glutamate pyravat
transaminase (GPT) was estimated by the method’JofThe serum alkaline phosphatase (ALP) activitgsw
estimated by the method of [8]. Protein was estthéty the method of [9].

RESULTS AND DISCUSSION
Table 1 shows the phytochemical constituents of the agsi@xtracts ofAzima tetracanthanedicinal plants. Our

results revealed that the presence of the agiwgochemical constituents like Flavonoids, &t#s, Terpenoids,
Polyphenol, Saponin, Carbohydrate, Amino acids,hfoguinone, & Glycoside. Moreover, in current reshait

382
www.scholarsresearchlibrary.com



E. Prakashet al Der Pharma Chemica, 2015, 7 (10):381-390

was reported that the flavonoids and terpenoidsemrein these plant leaf extracts are the surfatteeamolecules
stabilizing the nanoparticles [10]. The time ofididn of extract into 1mM AgN@solution was considered as the
starting point of the reaction. It is well knowrat silver nanoparticles exhibit a yellowish-broeatour in solution
due to excitation of Surface Plasmon Resonance YS#Rations which in turn is due to the presenderee
electrons [11]

Table 1. Qualitative Phytochemical screening oAzima tetracantha

Test Result
Tannin -
Phlobatannins
Saponil +
Flavonoid: +
Steroids ++
Terpenoids +
Triterpenoids
Alkaloids -
Carbohydrate +
Amino acic ++
Anthroquinone +
Polyphenol ++
Glycoside ++

(+) Presence, (++) highly Presence; (-) Absence

SYNTHESIS OF SILVER NANOPARTICLES

The green synthesis of silver nanopatrticles thrquight extracts were carried out. Silver nitratesed as reducing
agent as silver has distinctive properties suchioasl conductivity, catalytic and chemical stabiliypplications of
such eco-friendly nanopatrticles in bactericidaluwd healing and other medical and electronic appitins, makes
this method potentially exciting for the large-scalynthesis of other inorganic materials (nanorer The
aqueous silver ions when exposed to herbal extraete reduced in solution, there by leading tofthrenation of
silver hydrosol. The time duration of change inotwlvaries from plant to plant. The phytochemigaissent in the
Azima tetracanthaxtract were considered responsible for the régluaf silver ions. It is well known that silver
nanoparticles exhibit yellowish - brown colourdagueous solution due to excitation of surface ptaswibrations
in silver nanopatrticles The appearances of brovloucdFigure 1) in the reaction vessels suggest the formatfon
silver nanoparticles (SNPs) [12].

The formation of colour depends on time duratidime Azima tetracantha leaf was responsible for the reduction
of Silver ions. It is well known that Silver maparticles exhibit brown colour in aqueous solutdue to
excitation of surface plasmon vibrations in Silveranoparticles. This colour formation supported183j studies.
The appearances of brown colour in the reactioselesuggest the formation of Silver nanopasi¢hgNPs).

 —

Figure 1: (A) AgNPs, (B)AzZima tetracantha leaf extract and (C) AQNG

It is generally recognized that UV-Vis Spectroscamuld be used to examine size- and shape-cordrolle
nanoparticles in aqueous suspensiéigure 2 shows the UV-Vis spectra recorded from the feaghedium after
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5 hours. Absorption spectra of silver nanopartiéesned in the reaction media has absorbance pedRGnm,
broadening of peak indicated that the particlegatgdispersed.

Wavelength scanning -- Silver nanoparticle
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Figure 2: UV-Vis absorption spectrum of Silver nanpatrticles after 5 hrs

FTIR is an important tool which enables us to ustierd the involvement of functional groups in thi&eiactions
between metal particles and biomolecules. In tresqmt work, FTIR spectra are used in the identiioaof
biomolecules responsible for capping and stabijzime silver nanoparticles. FTIR spectrumAagima tetracantha
extract shows bands at 696, 1124, 1401, 1566, 1886 and 3410. The FTIR spectra of A#ma tetracanthds
given in theFigure.3 which show the presence of silver nanopartiggesk at 3410cm-1 which are assigned as —
OH stretching in alcohols and phenolic compouriii4].The band appeared at about 1637 cm-1lcarssigreed

for aromatic rings. The strong broad band appeaain8410 cm-1can be associated to the stretchimgtions of
alcoholic and phenolic O-H. At 1124cm-1a peak isembed that could be for plant ascribed to multi@geO

group.
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Figure 3: FTIR analysis of silver nanoparticles synthesizedybtreating 1mM aqueous AgNO3 solution withAzima tetracantha extract

Silver nanoparticles are being extensively synttegbkiusing many different biological sources inahgdifungi,
bacteria and plants [4]. Among them the plant ratedi nanoparticles synthesis is getting more pofdeause of
the high reactivity of plant extract and easy alzllty of plant materials. This method of nanopes synthesis
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involves no toxic chemicals and termed as greem@iey procedure. In this present studyzima tetracantha
extract was used for the synthesis of silver nanimbes. The agueous AgN®olution turned to brown colour in 30
min with the addition ofAzima tetracanthaextract, indicating the formation of AgNPs in theaction solution
probably as a result of the excitation of surfatasimon resonance (SPR) bands [15]. The contra@st{AgNO3)
showed no change in colour when incubated in dairoondition.

SEM analysis was carried out to understand thelogyaand the size of the Ag-NPs, which showed grglesis of
higher density polydispersed spherical Ag-NPs ofous sizes. The SEM image showing the high dersiver
nanoparticles synthesized by thzima tetracanthaextract further confirmed the development of silve
nanostructures. Most of the nanoparticles aggeelgahd only a few of them were scattered, as obdemnder
SEM. The SEM analysis showed the particle size betwl0-60nm as well the cubic, face-centred cubictsire of
the nanoparticled{gure 4).

i« P
WD m VEGA3 TESCAN
Date(midy): 28/01/15 |10 pm

Figure 4: High resolution scanning electron microsgpic (SEM) image of silver nanoparticles (AgNPs). ®ydispersed (Cluster) AgNPs
ranged between 70-110 nm

IN VITRO HEPATOPROTECTIVE ACTIVITY AZIMA TETRACANTAND AGNPS ON CGLINDUCED
OXIDATIVE STRESS IN HEPATOCYTES

The present study was carried out to evaluatelrthétro hepatoprotective activity oAzima tetracantha and
AgNPs on C(J induced hepatotoxicity. The observations made iffierdnt groups of experimental and control
animals were compared as follows.

Table 2 represents the % of viability of controldagxperimental hepatocytes. Group Il ¢@lduced oxidative
stress showed a significant decreased in the %lb¥iability when compared to Group I. Group IV, and V CC,

induced hepatotoxicity group treated wikima tetracanthaand AgNPs (100, 200 and 3Q@/ml) significantly
increased in % of cell viability when compared toup I. The cell viability is concentration depentdeThe % of
viability increased with increased concentratiorgNf&s treated group increased the cell viability thAmima

tetracantha extract treated group.
Table 2 shows the % of viability

Treatment grou % of viabilit
91O0UPS AZima tetracanthd AgNPs
Group |
Normal 100 100
Group Il 37.43 43.21
Control
Group Il . .
100ug /mi 64.87 78.45
Group IV " "
200ug /ml 73.56 87.43
Group V " .
300ug /m 86.57 93.35

Values were expressed as mean = SD for triplicateegich group.
*Significantly different from Group Il (p < 0.05)
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Table 3 and Fig 5 represents the GPT activity oftmd and experimental hepatocytes. Group Il Li@tluced
oxidative stress showed a significant increasetiénactivity of GPT when compared to Group |. GroiplV and

V CCl, induced hepatotoxicity group treated witlzima

tetracantha and AgNPs (100, 200 and 3Q@/ml)

significantly restored in the activity of GPT wheompared to group |. The activity of GPT is concatibn
dependent. The activity of GPT increased with iasesl concentration. AgNReeated group decreased GPT
activity thanAzima tetracanthaextract treated group.

Table 3 Effect ofAzima tetracantha and AgNPson GPT (IU/L) activity

S.NO | Concentrations | AzZima Tetracantha AgNPs
Group |
1. Norma 2797+ 19 2797+ 19
Group Il
2. Control 81.12 + 5.67 81.12 + 5.67
Group Il
3. 100pg /ml 32.67 +2.28 28.99 + 2.02
Group IV
4. 200ug /ml 31.68+ 2.21 29.95 + 2.09
Group V
5. 300ug /ml 30.12 +2.10 28.18 + 1.97
Values are expressed as Mean +SD for triplicate
*Significantly different from Group Il (p < 0.05)
AgNPs = Silver Nanoparticles
100 ==Plant extract == AgNPs
80
60
40
20
0 T T T T 1
Normal  Control 100pg/ml 200pg/ml 300ug/ml

Figure 5: GPT activity of Azima tetracantha extract and AgNPs at different concentrations

Table 4 Effect ofAzma tetracantha and AgNPs on GOT (IU/L) activity

S.NO | Concentrations | Azima Tetracantha AgNPs
L Group | 1133 + 079 | 11.33+ 0.79
Normal
2. Group Il 26.63+ 1.86 26.63+ 1.8
Control
3. Group Il
100 /ml 18.89+ 1.32 15.18+ 1.0
4. Group IV B
200 /ml 15.69 + 1.09 12.15+ 0.8p
9. Ol uup \V'
300ug /ml 13.78 + 0.96 1%.221 0.7
Values are expressed as| 30 } _ Mean £SD for triplicate
*Significantly different = AgNPs from Group Il (p < 0.05)
AgNPs = Silver 25 Nanoparticles
20
15
10
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Figure 6: GOT activity of AZima tetracantha extract and AgNPs at different concentrations

Table 4 and Fig 6 represent the GOT activity oftmanand experimental hepatocytes. Group Il Ci@tuced
oxidative stress showed a significant increasatiémactivity of GOT when compared to Group I. GréliplV and

V CCl, induced hepatotoxicity group treated wiflzima tetracantha and AgNPs (100, 200 and 3Q@/ml)
significantly restored in the activity of GOT wheompared to group |I. The activity of GOT is concatibn
dependent. The activity of GOT increased with iasesl concentration. AgNReeated group decreased GOT
activity thanAzima tetracanthaextract treated group.

Table 5 Effect ofAzima tetracantha and AgNPs on Protein content (g/dl)

S.NO | Concentrations | AzZima Tetracantha AgNPs
1 Group |
) Normal 7.31 + 051 7.31 + 0.51
2 Group Il
) Control 4.85 + 0.33 4.85 + 0.33
3 Group Il
) 100ug /ml 5.46 + 0.38 6.38 + 0.44
4 Group IV
’ 200ug /ml 6.38 +0.44 6.96 + 0.48
5 Group V
) 300pg /ml 6.81+0.47 7.57 + 0.52
Values are expressed as Mean £SD for triplicate
*Significantly different from Group Il (p < 0.05)
AgNPs = Silver Nanoparticles
10 - =¢—Plant extract == AgNPs
2
b -
4 4
2 -
0 : : : : :
Normal  Control 100pg/ml 200pg/ml 300pg/ml

Figure 7: Protein content ofAzima tetracantha extract and AgNPs at different concentrations

Table 5 and Fig 7 represents the protein contemionfrol and experimental hepatocytes. Group Il,G&iuced
oxidative stress showed a significant decreasgadtein content when compared to Group I. GrouplWland V
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CCl, induced hepatotoxicity group treated witlzima  tetracantha and AgNPs (100, 200 and 3Q@/ml)
significantly restored in protein content when cemgul to group I. The activity of ALP is concentoatidependent.
The activity of ALP increased with increased corication. AgNPstreated group increased protein content than
Azima tetracanthaextract treated group.

Table 6 and Fig 8 represents the ALP activity ofitoel and experimental hepatocytes. Group Il Li@tluced
oxidative stress showed a significant increasdtiénactivity of ALP when compared to Group I. GrduplV and

V CCl, induced hepatotoxicity group treated wiflzima tetracantha and AgNPs (100, 200 and 3Q@/ml)
significantly restored in the activity of ALP whesompared to group |. The activity of ALP is conaatibn
dependent. The activity of ALP increased with ims®d concentration. AgNRseated group decreased ALP
activity thanAzima tetracanthaextract treated group.

Table 6 Effect ofAzima tetracantha and AgNPs on ALP (IU/L) activity

S.NC | Concentrations | Azima Tetracantha AgNPs
1. Group |

Normal 14.21 + 1.07 14.21 + 1.07|
2. Group Il

Control 2421 *+ 1.69 2421 + 1.69
3. Group Il

100ug /ml 2055 + 1.43 | 165 + 1.15
4. Group IV

200pg /ml 18.38 +1.28 14.55 +1.01
5. Group V

300ug /ml 15.21 + 1.06 125 + 0.75

Values are expressed as Mean +SD for triplicate
*Significantly different from Group Il (p < 0.05)
AgNPs = Silver Nanoparticles

=—4—Plant extract
30 7 —8— AgNPs

15

10 +

Normal Control 100pg/ml 200pg/ml 300pg/ml

Figure 8 ALP activity of Azima tetracantha extract and AgNPs at different concentrations

The present study was performed to assess thedpeptEctive activity in hepatocytes against carteirachloride
induced acute hepatic injury. C@hduced hepatic injury is commonly used as an exgntal method for the study
of hepatoprotective effect of drugs. The hepatatioxinduced by CClis due to its metabolite C{|, a free radical
that binds to lipoprotein and leads to peroxidatidrlipids of the endoplasmic reticulum [16]. Thbilay of a
hepatoprotective drug to reduce the injurious é$fear to preserve the normal hepatic physiologimathanisms
which have been disturbed by a hepatotoxin, isndex of its protective effects. Although transarsm@&nzymes
levels are not a direct measure of hepatic injthigy show the status of the liver. The loweringntdrker liver
enzymes is a definite indication of hepatoprotectiction of the drug. The transaminase enzymes @@TGPT
levels are reliable markers of liver function [17].

Hepatocytes have become valuable tools to evathat@ossible protective effect of drugs in the néqeast. The
techniques for high yield hepatocytes are mads itseful model [6]. In the assessment of liver dgariay carbon
tetrachloride, the determination of enzyme actgitisuch as aspartate aminotransferase (GOT) amihela
aminotransferase (GPT) is largely used. Activioés<GOT, GPT, Protein and alkaline phosphatase (Ad)the
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most frequently utilized indicators of hepatocediuinjury. Necrosis or membrane damage releasesrtiymes into
circulation; and therefore, they can be measurdtepatocyte. GPT is more specific to the liver, mnithus a better
parameter for detecting liver injury. Elevated levef hepatocyte enzymes are indicative of cellldéakage and
loss of functional integrity of the cell membramethe liver [18]. The mechanism by which alkalineopphatase
reaches the circulation is uncertain; leakage ftbenbile canaliculi into hepatic sinusoids may fefom leaky

tight junctions and the other hypothesis is thatdamaged liver fails to excrete alkaline phosp®ataade in the
bone, intestine and the liver [19]. Total prote#wdl, on other hand, are related to the functiohegatic cells i.e
they reveal the functional status of the hepatilscBecreased levels of total protein are indietf the failure of
the biosynthetic function of the hepatocyte [20].

In the present study, the C@®leated hepatocyte showed a significant elevafl@ble- 2, 3, and 5) in the activities
of GPT, GOT and alkaline phosphatase activity, /kignificantly decreasing the levels of total pimot(Table — 4)
as compared to the control hepatocyte, therebyatidig oxidative damage. Co-treatment withima tetracantha
and AgNPsat doses of 100, 200 and 3@dml, significantly prevented the rise in the lesvef the marker enzymes
and as well as it significantly prevented the daseein the total protein. The diminished rise gfdtecyte enzymes,
together with the diminished fall in the levelstofal protein in theAzima tetracantha and AgNPs (Table-3)
treated groups, is a clear manifestation of theatwgpotective effect of th&zima tetracantha The results of the
present study agreement with [6, 21] studies. Agnitre Azima tetracantha leaf extractand AgNPs treatments,
AgNPs possess significant hepatoprotective agtthiain leaf extract.

The present study concluded that the bio-redudifo8ilver ions throughAzima tetracantha leaf extract and
testing for their hepatoprotective activity. Theuaqus Silver ions exposed to the extract, theéhegis of Silver
nanoparticles were confirmed by the of formation wbwn colour. These environmentally benign Silver
nanoparticles were further confirmed by using SHMe SEM analysis showed the particle size arourthiOas
well the polydispersed spherical nanoparticles. rEsalt obtained from this study supports hepat®gtive activity

of Silver nanoparticle in hepatocytes.
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