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ABSTRACT

The objective of this study was to examine poteaffacts of silver nanoparticles on growth and elepment of
chicken embryo. Silver nanoparticles were syntleesfrom Candida glabrata and the synthesized partles
were characterized. Fertilized eggs were dividetd i® groups and injected inovo; group | (controlhe treated,;
group Il (placebo-1) — physiological saline withirfection; group Ill (Ag) -hydrocolloid of Ag nanagicles — with
1 injection; group. Nanoparticles of Ag did nofflirence chicken embryo development. Injection inawth

physiological saline increased activity of asparagitransferase in blood serum and caused hyperiroph
hepatocytes. Injection of nanoparticles Ag shovesdi¢ncy to restore this negative effect.
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INTRODUCTION

Nanotechnology bringing the gap between the inat@naad animate nature and aims at understandinpabie
principles of biological functional units as we# areating extremely small components at nanoscaecontrolled
way with technical materials. Nanopatrticles areyidat scientific interest as they are effectivelyrisige between
bulk materials and atomic or molecular strctures.fdcent developments in nanotechnology are leadidgsplays
that are cheaper, larger, brighter, and more efficthan current ones. Nanotechnology aims at statating the
basic principles of biological functional units a&ll as creating extremely small elements at naabesin a
controlled way with technical materials and integs. Nanotechnology has new discipline will probaisdt only
extend our ability to influence the properties dadtarials in specific ways but also help us to beitgize them, and
to integrate nanostructures into complex total eayst Noble metals of Nanoparticles like silverowss unique
biological properties being potential candidatesafmew kind of non-antibiotic stimulators of grémitlanoparticles
of silver and probably palladium show antibactenmbperties at the level of about 15ppm [1,2].MeeTo
nanoparticles of Ag are documented as anti-inflatongaagents or components ofanti-inflammatory moles,
which do not destroy systemic homeostasis [3,4tf].Tinique structure of the crystal lattice of giladows it
tostore atomic oxygen inside the octahedral hofesgo(0) and probably influences oxygen level invieonment
[6,7].The antimicrobial and anti-inflammatory pespies are definitely enrich cells with oxygena development
of growth can be stimulated of an organism. Femttore, it is likely that by using“nano-amounts”tbése metals,
toxicity could be minimized or eliminated and thiskrof developing resistant microorganisms can fghli

reduced. The objective of this study was to exanpotential effects of silver nano particles on gttovand
development of chicken embryo.
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EXPERIMENTAL SECTION

Fungal strain
Candida glabrata(MTCC 3986), was obtained from Microbial type cudtucollection (IMTECH) Chandigarh,
India. The strain was maintained on Sabouraud Mel¥east Extract Agar (SMYA) slant.

Synthesis and characterization of silver nanoparties
Silver nanoparticles were synthesized from culfiitrate of Candida glabrat MTCC 3986) as described earlier

[8].

Invitro study of Cytotoxicity of Silver nanoparticles on Vero cells and cancer cells showing anticareac
activity.

Cytotoxicity assay

In order to study the antitumor activity of syntizesl silver nanoparticles, it is important to detare the
cytotoxicity concentration of the synthesized gilmanoparticles. Cytotoxicity test is defined as tipper limit of
the extract concentration, which is not toxic tce thell lines. After the addition of the synthesizsitiver
nanoparticles, cell death and cell viability wadireated. The result is confirmed by additional rbel&
intervention experiment such as MTT assay.

Collection of embryonated eggs

Thirty fertile eggs (50-54 g) from Nandanam poulitgtion Chennai were collected and incubated at°87 60%
humidity and automatically turned every hour. Eggsre divided into the two groups (control, nano-Asg)d
injected 3 times during incubation on days 5, 1d &am; the nano-Ag group, with0.2 ml 10 ppm collbi&dver
nanoparticles. The injection holes were sterildezsband eggs were placed in the incubator at stdnctanditions.
Silver nanoparticles (hano-Ag) used as an antirbiataagent can stimulate development as well asunity. This
experiment was to evaluate the influence of colibidg nanoparticle on the development status otksn
embryos, particularly on the bursa of Fabricdsart, Eye Bursa , Live(Grodzik and sawoz, 2006). At 2@ay
embryos were taken from shells and immediatelyifieed by decapitation, and embryos and selectgdrs were
weighed and evaluated using Hamburger and Ham({t661) —HH standard. Blood was collected from neeia
and after 4 hours centrifugation with 3000 x 15 niinobtained serum activity of alanine aminotrana$e (ALT)
and asparagine aminotransferase (ASP) were exarsiad dry chemistry equipment Vitros DT 60 II, dsbn &
Johnson. Liver slices were fixed in 4 % solutiorpafaformaldechyde and then placed in Phosphatiegdf Saline
(PBS). After 24 hours samples were washed in PBB0%% Tween 20 and in methanol from PBT and finally
preserved in methanol. Prior to microscopic evabumathe samples were rinsed in the solution of @t from
PBT and PBT and then were freezed and sliced inte 8Qum by cryostat and stained with Eosin and
Hemotoxylin.The stained cells aer observed in Ligitroscopes Radicle India Ltd with the magnifioatiof 40X.
The data were analysed using mono-factorial arebyfsvariance ANOVA and the differencesbetween gsowere
tested by the multiple range Duncan test, usingg&phics Plus 4.1.Differences with< 0.05 were considered
significant.

Histopathological studies
The bird was killed and specimens were takenTheismns included the, liver, heart, Liver, Eye andd. These
specimens were sectioned and stained with hematoagt eosin and studied by light microscope.

RESULTS AND DISCUSSION

Silver nanoparticles were synthesized and chaiaetémpreviously [9].Synthesized nanoparticles wevaluated
against toxic effect Chicken embryo is a biologiceddel independent from external influence, fasettgping and
easy to maintain. Moreover, it is well known anagdéed in detail in the standard of Hamburger Hadhilton .
This model is used in medical, toxicological ansbalutritional experiment as a primary investigatioften carried
out prior to experiments with animalsor humans 11DJn our experiments we demonstrated that hydrobdg
givenin ovoin amount of 20Qul,did not influence mortality, body weight, selettbiochemical indices of blood
serum of 20 days old embryos (Table 1).The presentlits also did not show any effects on embryogial, the
embryos from all groups were properly developedthait any abnormalities. Hussein et al.[13]im vitro
experiments with rat hepatocytes used nanopartafldse304, Al, MoO3 and TiO2 and demonstrated $igpmt
detrimental effects at a level of 100 — ggml. Alanine transaminase (ALT) is an enzyme bgingsent in blood
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serum at normal condition, however, an increasethig parameter points on liver (or heart) damage by
disintegration of cell membrane$reatments with hydrosols of Ag/ nanoparticles etels of 300ul had no
harmless influence on hepatocytes’ membrane steicAsparagine transaminase (ASP) is an enzymehwhigh
activity indicates dysfunction of mitochondrial mierane, especially, of hepatocytes (Table 2).Thegmeresults
showed that rather the process of injection in gartean injection of nanoparticles influenced vtyi of ASP. We
can hypothesize that injection even when was madg warefully, could be stressful for chicken engbrin the
present experiments hepatocyte nuclear profileitfemss measure as a marker of hypertrophy of ither lcells.
Injection of physiological saline, but not nanojdes, increased hepatocyte nuclear profile densibwever,
without increasing liver weight

The silver nanoparticles synthesized fr@andida glabratavas showing the cytotoxicity on the vero cell lirsesl

the Hep2 cell lines at anslcvalue of 1.25 pg and 0.625 pg respectively. Hettoe,study says that the silver
nanoparticles synthesized froandida glabratawas effective against Hep2 cells at 0.625 pg. &sdh
concentration, they were not lethal to the normabwcells.Histopathological and ultrastructure gsialis the key
method to understand mechanism of human ang anidisgtase[53-64]Further studies are needed for
histopathlogical examination to know about the etiéince in the apoptopic signs like chromatin cosdton,
nuclear fragmentation studies.Since we used Easih rmematoxylin could not predict more histopatbidal
changes in this study, more advanced methods aaebsobpical observations needed to know the moogyobf
cell. .Hep2 cell line and vero cell line was pursi from NCCS pune. The cell lines were maintaimie87C at

5% CG in CO, incubator. Cultures were viewed using an invertedroscope to assess the degree of confluency
and the absence of bacterial and fungal contansnaas confirmed. Cell monolayer was washed with RBBout
Cd*'/Mg?®" using a volume equivalent to half the volume ofture medium. Trypsin/EDTA was added on to the
washed cell monolayer using 1ml per 25°ash surface area. Flask was rotated to cover mgeolwith trypsin.
Flask was returned to the @Gncubator and left for 2-10 mins. The cells wesamined using an inverted
microscope to ensure that all the cells were dethemnd floated. 5 ml of complete media was addedcalis were
triturated to get the cells in the form of suspensthe cell suspension was centrifuged to getétigellet. The cell
pellet was diluted and seeded into new flasks.fle#sés were incubated in G@or 3 day to get monolayer.

Thirty fertile eggs (54-58 g) from Nandanam pouktgtion, Chennai were collected and incubated at°8, 60%
humidity and automatically turned every hour. Eggse divided into the three groups (control, Plachlano-Ag)
and injected 3 times during incubation on days5afid 17;the nano-Ag group, with 0.2 ml 10 ppmaidil Ag
nanoparticles. On day 20 of incubation the eggewerighed, opened and the embryos sacrificed bgpiation.
The embryo’s liver, heart and eyes were weighedexaanined.Bursa of Fabricius, heart, liver, eyesevoellected
and fixed in 4% Formaldehyde in phosphate-buffesatine (PBS; Sigma-Aldrich) overnight at 4°C andan
methanol gradient. The isolated parts were obsepyeuistopathological sections. All the structuaesl profile of
cell nuclei were viewed under light microscopy. @morphologically viewing bursa, liver, heart, eyeeth
administration of nano silver had no effect on Burs

Bursa

The oval bursa contains canals located betweerclésl Primary & Secondary canals extend from primar
structures. The structure of bursa of fabriciusnfi follicle numbers size,100x) and profile of celiclei were
viewed by microscopy all were reduced in size lgytare not showing much differences when compéoed
original cells and shape of nuclei not changed annmal. The study BF is the primary site of B lympii
immigration and early proliferation. However, thesf wave of immigrated blood-borne cells (on d&y)&re bursal
dendritic cells, which produce and secrete “bupseeHic substances’inside the epithelium. Thesestuites
contribute to the bursal microenvironment and Byytocyte maturation, and play a key role in develepnof BF.
Hypothetically, these ovoinhibitors exhibit a celignaling activity,probably for B-cell expansion dargene
conversion, showing some structural homology tolllOther investigations demonstrated that an amstbu
monoclonal antibody decreased lymphocyte proliferatdevelopment of follicles and BF weight [9,10, Bilver
nanoparticles(S1) (100 ppm) injected into fertidizeggs on days 5, 11 and 17 of incubation did miiaeénce the
development of embryos ,but decreased the numhbisiae of lymph follicles in the bursa of Fabrici#sgure
3a,b)

Liver

No differences was found between the embryos 1yis/qestinfection and the controls was observed. No
pronounced inflammatory lesion and focal necrogithe liver were successively observed 24-48 hamd no
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granular degeneration as well as no vacuolar degtéoe were observed successively. The hepatis eatre not
swollen and their shape not changed from polygemabund. Many vesicles appeared in the hepatioptgsm

and thus made it appeared loosely foamy. No sudbplasm dissolution, ballooning degeneration, tbgetwith

the marked vacuolation of the hepatocytes wererobd in. Normal architecture of monocytes and Ilgogytes
were observed.No Dehydration, condensation andneeldacytoplasmic acidophilia occurred in a few hepge

cytoplasm, in which round eosinophilic droplets evésrmed and shared great similarity to that stmecbbserved
in the case normal liver (Figure 4a,b)

Eye

Histological sectioning and staining showed litliéference in nanoparticle treated embryos whempared to
control embryos. Slight variations seen in cotregmiothelial cell numbers and little or no sigrfstoxicity on
retinal structure, photoreceptor function or ageetrainage in the eye (Figure 5a,b)

Heart

Most of the embryos were found to be normal andnild hyperemia and hemorrhage seen in their beaib
granular degeneration of the myocardium, Crossatidris of the myocardium; No myocardium underwent
karyorrhexis and karyolysis; no small necroticifand inflammatory cell infiltration might be obsed; Focal
pericardit is might developed (Figure 6a,b).

TABLE 1 Embryos’ body weight (g) and weight of seleted organs (g/100 g body weight)

Groups
S.No Organs Control | Placebo Ag
1 Egg weight 53.66 55.00 54.12
2. Embryo 40.10 40.70] 49.1p
3. Heart 0.90 0.95 0.97
4. Liver 2.00 2.18 2.20
5. Bursa 1.00 0.970 1.1
6. Eye (Both Eye) 3.36 3.22 3.11

TABLE 2. Activities of aminotransferases in embryosserum at 20 day of incubation

Groups
S:No Tests Control | Placebo Ag
1. Asparagine aminotransferase (U/l), 87.3la 188.0370.30b
2. Alanine aminotransferase (U/l) 18.1D 19.25 19.65

Figour 1. Untreated Vero cells and treated Vero ctd with synthesized silver nanopatrticles from fruis of Candida glabrata under radical
light microscope of 40x magnification

b
Figure 1 a - Untreated Vero cells under light micoscope of radical 40x magnification
Figure 1b— Action of synthesized silver nanopartiés from Candida glabrata Vero cells under light microscope of radical 40x
magnification
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Figure 2 — Untreated Hep 2 cells and treated Hep &lls with synthesized silver nanoparticles fronCandida glabrata under radical light
microscope of 40x magnification

Plate 2 a — Untreated Hep 2 cells under radical Iilg microscope of 40x magnification
Plate 2 b — Action of synthesized silver nanoparties from Candida glabrata on Hep 2 cells radical under light microscope of@
magpnification

Control Bursa (40X) Bursa (40X) Candia NP treated

Control Liver (40X) Liver (40X) Candida NP treated
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Control Eye Liver (40X) Candida NP treated

Control Heart cells (40X) Hearcells of Candida NP Treated(40X)

CONCLUSION

Nanoparticles are being viewed as fundamental imgllocks of nanotechnology The application of ozarticles
as delivery vehicles for bactericidal agents repmés a new paradigm in the design of antibactéhietapeutics.
Silver nanoparticles commonly used for nanomedigragluction, are reported to be nontoxic to humannbost
effective against bacteria, viruses, and other iz microorganisms at very low concentration.tie prsebt
study, toxic effect of silver nanoparticles on athiembryo showed nil toxic effect which would susgigethe
possible utilization of biogenic silver nanopamglifor the various pharmacological activities.
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