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A B S T R A C T

Nanotechnology that created nanoparticles (NP) having superior properties compared to the original
ones offers a vast era for PPR vaccine improvement. African green monkey kidney VERO cell lines
were widely used for isolation and propagation of Peste des petits ruminants virus (PPRV) instead of
primary cell lines because of the problematic quality and considerable variations in primary cultures.
In this study, investigations for the impact of Chitosan nanoparticles (CSN) and Calcium phosphate
nanoparticles (CaPN) upon the principle biological elements, VERO cells (in terms of cytotoxicity)
and PPRV performance (in terms of cytopathic effect {CPE} and virus titer) were carried out using
primary  concentrations of both nanoparticles as  1%(w/v), 5%(w/v), 10%(w/v) then, further
concentrations of 0.5%(w/v), 0.25%(w/v) and 0.125%(w/v) were also used. These concentrations
were used as supplements to the minimum essential media (MEM) that were regularly used in PPR
vaccine production. The results of the study revealed that along of a successive four days of
microscopically examined VERO cells that were overlaid with either MEM only or MEM
supplemented with different concentrations of CSN and CaPN, the lowest concentrations of
0.125%(w/v) for CSN and CaPN were the minimally cytotoxic  for VERO cells in terms of the ratio
among the number of microscopic fields of affected cells comparing to the overall cultured cells sheet,
However, the higher the concentration of CSN/CaPN, the higher the VERO cells cytotoxicity. Also,
the impact of CSN/CaPN different concentrations supplied MEM upon PPRV performance after
inoculating VERO cells revealed that, along seven days of microscopically examined and PPRV
inoculated VERO cells that were overlaid with aforementioned concentrations from both of CSN and
CaPN did not show any significant impact regarding CPE onset and intensity of eruption or as a
PPRV titer (expressed by log 10 TCID50/ml) and may need  further investigations. So, the obtained
results from this study recommend the concentration to be used as a MEM supplement during the
process of preparing a CSN/CaPN based PPR vaccine was 0.125%(w/v) or less for keeping a
considerable VERO cells viability.
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1. INTRODUCTION

Pestes des petits ruminants (PPR) is an
acute viral disease of small ruminants

characterized by high fever, nasal discharges,
stomatitis, diarrhea and pneumonia (OIE,
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2004).The disease is caused by PPR virus that
belongs to genus morbillivirus and family
paramyxoviridae (Gibbs et al.,1979). It was
firstly appeared in Egypt in 1987(Ikram et
al.1988). Vaccination considered as the most
cost-effective biomedical way to control
infectious disease in livestock using either live
attenuated or inactivated vaccines (Paillot et
al.,2008).

Nanotechnology offers the opportunity to
create nanoparticles (NP) varying in
composition, size, shape and surface
properties, for application in the field of
medicine (Moghimi et al., 2005 and Couvreur
and Vauthier, 2006). Nanoparticles because of
their size similarity to cellular components, can
enter living cells using the cellular endocytosis
mechanism, in particular pinocytosis (Treuel
and Nienhaus, 2013).

Natural polymers based on polysaccharide
have also been used to prepare nanoparticles as
chitosan, chitosan based nanoparticles have
been widely studied due to their
biocompatability, biodegradability, nontoxic
nature and their ability to be easily modified to
different shapes and sizes (Arca et al.,2001,
Akagi et al., 2012 and Chua et al., 2012).Also,
because of low production costs,
biocompatibility and very low toxicity,
chitosan is a very interesting  excipient for
vaccine delivery research (Van Der Lubben et
al., 2001). An ionic gelation  process based on
the positively charged amino groups in
chitosan and the negative charge of
tripolyphosphate has also been used to prepare
chitosan NP in the size range of 20–400 nm
(Fernandez-Urrusuno et al., 1999, Xu and Du,
2003).

Easy surface modification of polymeric
Nanoparticles has made them very much
capable of invention. On another hand,
Inorganic Nanoparticles has gained a deep
attention as drug delivery agent due to their
hydrophilic nature, better stability, easy
synthesis, and much higher biocompatibility

(Arteam and  Richa  (2017).Nowadays, the
scientists are focusing on CaPN, because of
their better stability and biocompatibility with
the biological tissue. Moreover, CaPN are
emerging as a second-generation vector for
efficient delivery and stabilization of nucleic
acids inside cells (Cheng and Kuhn, 2007 and
Chen et al. 2014). Calcium phosphate as an
inorganic nanoparticles can be produced by
mixing  calcium chloride, dibasic sodium
phosphate and sodium citrate under specific
conditions (He et al., 2000 and He et al.,
2002).They are non-toxic and can be formed
into a size of 50-100 nm (Joyappa et al., 2009).
Theses nanoparticles are useful adjuvants for
DNA and mucosal immunity (He et al., 2000,
Joyappa et al., 2009 and Mody et al., 2013),
and show excellent biocompatibility. Calcium
phosphate nanoparticles have largely been
examined for use as a delivery system
(Oyewumi et al., 2010) and have thus been
engineered to promote antigen attachment.
Attachment of antigen has been achieved
through simple physical adsorption.
Aim of the work
The aim of current work is to investigate the
impact of CSN and CaPN upon VERO cells
expressed in terms of cytotoxicity
(morphological changes to cells) and PPRV
performance expressed in terms of cytopathic
effect {CPE} and virus titer as the essential
biological elements that were used in PPR
vaccine preparation. Experiments were carried
out using primary  concentrations of both
nanoparticles as  1%(w/v) {30µg/ml},5%(w/v)
{150µg/ml}, 10%(w/v) {300µg/ml} then,
further concentrations of
0.5%(w/v){15µg/ml}, 0.25%(w/v){7.5µg/ml}
and 0.125%(w/v) {3.75µg/ml}  were also used.
These concentrations were used as
supplements to the minimum essential media
(MEM) that were regularly used in PPR
vaccine production.
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2. Materials and Methods
2.1. Virus:
The Nig/75 strain of PPRV (with a titer of 106

TCID 50/ml) was provided from Rinderpest
virus research department, veterinary serum
and vaccine research institute, Cairo. Used for
virus titration.
2.2. VERO cells (Green monkey kidney
cells):
It was maintained and grown in Eagles
minimum essential media supplemented with
10% newly born calf serum, antifungal,
penicillin sodium 100 IU /ml and streptomycin
100 mg/ml. It was used in cytotoxicity and
virus titration. Obtained from VACCERA,
Giza, Egypt.
2.3. Chitosan nanoparticles preparation:
Chitosan is a linear polysaccharide composed
of randomly distributed -(1-4) linked D-
glucosamine (deacetylated unit) and N-acetyl-
D-glucosamine. It was extracted from marine
shrimp shells with a degree of deacetylation of
85% and molecular weight of 220 kDa as
determined by Qurashi et al. (1992). Chitosan
nanoparticles preparations were performed by
dissolved chitosan at 5% (w/v) with 1% (w/v)
acetic acid (HOAc) then pH adjusted to 4.6 –
4.8 with 10N NaOH. CSN were formed by the
principle of ionic crosslinking between
positively charged chitosan and negatively
charged sodium tripolyphosphate (TPP)
(0.25% w/v) according to Zhao et al., (2012).
Chitosan nanoparticles were formed by
dropping TPP to the chitosan solution with the
ratio of (1:5) with magnetic stirring at room
temperature for overnight. CSN was separated
by centrifugation at 10,000 rpm for 30 minutes
at 4°C and the supernatant was discarded while
the sediment was reconstituted to the original
volume with PBS, So, a stock CSN suspension
with a concentration of 3 mg/ml was obtained.
CSN suspension was added to MEM with
ratios of 10% (300ug/ml), 5% (150ug/ml) and
1% (30ug/ml) Qi et al., (2004). Chitosan was

obtained from Naquaa foundation, Giza,
Egypt.
2.4. Calcium Phosphate nanoparticles
preparation:
Calcium phosphate (CaPN) is amorphous
nano-powder, < 150 nm particle size. It was
obtained from Sigma Aldrich and prepared by
dissolving in deionized water to make 10%
stock and the solution subjected to continuous
stirring for 6 hours at room temperature,
followed by sonication for three times repeated
cycles each of 15 minutes, according to Saeed
et al., (2015).
2.5. Measuring of nanoparticles size with
Transmission electron microscopy (TEM):
Samples of nanoparticles were prepared for
transmission electron microscopy according to
Temchura et al., (2014), by dispersing in
ultrapure H2O at about 10% concentration and
ultrasonicated at 1000L for 15 minutes. One
drop of this liquid was immediately transferred
by a micropipette to a 3 mm diameter Form var
coated copper TEM grid and slowly
evaporated to dryness. The samples on the
TEM grid were analyzed using a 100cx JEOL
TEM at 80 kV at Naquaa foundation, Giza,
Egypt.
2.6. Cytotoxicity of Chitosan and Calcium
Phosphate nanoparticles on VERO cells:
For each Nanoparticle (CSN/CaPN), twelve
cell culture flasks of  75 ml volume are
distributed into four groups and in which
VERO cells were subcultured, then after 48
hours, replacement with the existing media
(MEM) took place using different
concentrations (primary concentrations) of the
nanoparticles  1%, 5% and 10% for the first
three groups while the  remaining group of
flasks were subjected to media change only
with blank MEM to be used as a cell control.
All these groups were daily observed for any
morphological changes in cells as cell
rounding, detachment from the surface or any
other changes that indicates any signs of
cytotoxicity. By progress of work there was a
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need for constructing additional 15 flasks in 5
groups, where the first 4 groups were devoted
for further concentrations ((secondary
concentrations)  as 1%, 0.5%, 0.25% and
0.125% while the fifth group was kept as a cell
control group.
2.7. Measuring of VERO cells viability
during cytotoxicity tests:
The microscopic examination and daily
observations against morphological changes
that may happen among cultured VERO cells,
were still used as an indicator for cytotoxicity
assessments (Fischer et al., 2003 and Janvikul
et al., 2007). Only one observer who recorded
the results all experiments for accuracy and
standardization.
Measures were converted to percentages on the
bases of the ratio between the number of
affected microscopic fields to the overall cell
culture sheet.
2.8. Sequential detection of PPRV
cytopathogenicity on VERO cells in
presence of different concentrations of
nanoparticles:
Tissue culture flasks (75 ml prescriptions) with
complete monolayer of VERO cells were used
for inoculation with the PPRV. Freeze dried
virus seed was reconstituted in 10ml of cell
culture medium without serum, medium was
discarded from the flasks prior to inoculation
with PPR virus (10-5 TCID50/ml). After even
distribution of virus onto the cells, the flasks
were incubated at 37°C for 30 minutes in order
to allow viral attachment. 30 ml of fresh tissue
culture growth medium enriched with 5%
serum was then added to each of the flasks and
incubated at 37°C.The same process were done
using different concentrations of CSN/CaPN
instead of the tissue culture growth media.
VERO cells infected with PPR virus were
regularly examined to detect any
cytopathogenic effect (CPE). Growth medium
was also regularly examined and replaced by
fresh growth medium as and when required.
Cells were incubated until 70-80% CPE was

observed. (Abbas et al., 2011). VERO cells
grown in standard conditions yielded complete
monolayer of cells in tissue culture flasks in 72
hours. VERO cells were spindle shaped,
appeared as single cells as well as patches of
cells which later developed into complete
monolayer. The infected VERO cells with
PPRV were observed with 70-80% CPE in 5
days. CPE was characteristic with rounding
and aggregation of vero cells on 4th day
whereas generalization of CPE was observed
on 5th day post infection. Formation of
syncytia is reported by Lefevre and Diallo
(1990), Mohan (2004) and John et al. (2006)
2.9. Virus titration:
The virus titration of the prepared virus fluids
was performed using the 10-fold dilution
inoculated onto VERO cells microtiter-plate
according to OIE (2010) and the virus titer was
calculated following the rules given by Reed
and Muench (1938).
2.10. Minimum Essential Medium (MEM):

It was purchased from Sigma, USA.
Minimum Essential Medium (MEM) with
Hank’s salts and L-glutamine without sodium
bicarbonate was used for the growth and
maintenance of cell cultures. The growth
medium was supplemented with 10% newborn
calf serum, while the maintenance medium
was supplemented with 2% newborn calf
serum. The final pH of the growth and
maintenance media were approximately
adjusted to 7.2.

3. RESULTS

3.1. Measuring of nanoparticles size with
Transmission electron microscopy (TEM):

Particles size of the CaP Nanoparticles (CaPN)
showed mean particles distribution of 150 nm
while, the particles size of Chitosan
Nanoparticles (CSN) showed mean particles
distribution of 85 nm using Transmission
Electron microscopy (TEM) with direct
mag.30000-120000X.  Figure (1).
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3.2. Cytotoxicty of CSN and CaPN upon
VERO cells at 1%,5% and 10%
concentrations:

Referring to table (1) and chart (1), it was
observed that CSN 1% showed the lowest
cytotoxicity among other concentrations (5%
& 10%). However its safety profile was not
satisfactory as by the 4th; day of adding to
cells, only 50% of the cells were not suffering
from changes, this is being along with the
accelerated declining pattern of cell viability
from 90%, 80%&70% then 50% in the
1st;,2nd, 3rd &4th days indicated more and
more declining must to be logically
anticipated. 10% concentration showed a
dramatic impact upon cells that showed 20%
cell viability by the 1st; day of the experiment
and cells suffered latterly from deformities and
detachments until reaching the 4th; day with all
cells destroyed.

These disappointing results confirmed the need
for more investigations regarding cytotoxicity
but after doing further dilutions from CSN
stock solution.

As shown in table (2) and chart (2), It was
noticeable that the effect of CaPN on VERO
cells was more or less the same as that of CSN
and also the concentration 1% was safer but
unsatisfactory concentration. These findings
also pointed to the need for further dilutions for
more investigations.

3.3. Cytotoxicty of CSN and CaPN upon
VERO cells at 1%,0.5%,0.25%&0.125%
concentrations:

Referring to table (3) and chart (3), further
dilutions were prepared in a double fold pattern
as 1%,0.5%,0.25% & 0.125% concentrations
for yielding more confirmed and reliable
results about tolerability of  CSN upon VERO
cells used for PPR vaccine manufacturing .It
was noticed that the more the dilution degree,
the less the cytotoxicity observed. For
instance, at the end of the 4th; day of the

experiment, the cytotoxicity of both MEM
(cell control) and the highest dilution (0.125%)
were almost offering the same level of safety
upon VERO cells.

These results were confirmed afterwards by a
further subculture for the cells in all groups
where MEM & 0.125% concentration groups
showed a normal pattern of cell growth, on the
contrary other concentrations showed various
degrees of cytotoxicity like cell rounding,
detachments and other signs.

Respecting to table (4) and chart (4), the same
results in case of CaPN concentrations
(1%,0.5%,0.25%&0.125%) could be easily
distinguished however, by the end of the 4th;
day in 0.5% as well as 0.25%concentrations
the suffering of cells seemed less than
observed in the same concentrations of CSN.

Also, further subculture performed for MEM
and 0.125% concentration groups revealed a
normal pattern of cell growth, on the contrary
of other concentrations of CaPN.

3.4. Effect of CSN/CaPN upon PPRV
performance after inoculation in VERO
cells

Referring to tables no.(5,6,7 and 8), charts
no.(5and 6)& figures no.(3, 4 and 5), in this
work we studied the performance of inoculated
PPRV to VERO cells, on a simultaneous
exposure to different (CSN/CaPN)
concentrations that were supplemented in
media. the assessment based qualitatively on
follow up and observations  for the eruption of
cytopathic effect (CPE) of virus upon
inoculated VERO cells  and graded in terms of
pluses while a quantitative assessment -via
virus titration- was performed along seven
days to confirm the results numerically. It was
easily recognizable that the performance of
virus was not affected progressively with the
existence of nanoparticles in media on
concurrently with inoculation of virus.
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All CSN/CaPN concentrations were employed
for ensuring that there was a negligible impact
of higher CSN/CaPN concentrations upon
PPRV.

Although the apparent morphology of VERO
cells that were either affected with NP
cytotoxicity or affected PPRV activity (CPE)
appeared closely similar specially cells
rounding but on the other hand the onset of

CPE (in normal conditions) usually expected
after the third or even the fourth day in a
localized and scuttered manner in cell cultured
sheet. Afterwards, spreading of CPE will takes
place. But in cytotoxicity, the generalized
morphological changes and cells detachment
all over cell cultured sheet paid the attention
towards cytotoxicity rather that CPE due to
PPRV activities.

Table 1. Cytotoxicity of 1ry, concentrations (1%,5% and10%) of CSN on VERO cells in terms of cell
viability percentage.

Media
Type

Percent of cell viability/day post treatment

Day 1 Day 2 Day 3 Day 4

MEM 100% 100% 100% 100%

CSN 1% 90% 80% 70% 50%

CSN 5% 50% 40% 25% 10%

CSN 10% 20% 10% 5% 0%

Chart 1. Cytotoxicity of 1ry, concentrations (1%,5%&10%) of CSN on VERO cells in terms of cell viability

Table 2. Cytotoxicity of 1ry, concentrations (1%,5% and10%) of CaPN on VERO cells in terms of cell
viability percent.

Media
Type

Percent of cell viability/day post treatment

Day 1 Day 2 Day 3 Day 4

MEM 100% 100% 100% 100%

CaPN 1% 90% 80% 75% 60%

CaPN 5% 70% 60% 50% 40%

CaPN 10% 40% 30% 25% 20%
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Chart 2. Cytotoxicity of 1ry, concentrations (1%,5% and10%) of CaPN on VERO cells in terms of cell
viability percent

Table 3. Cytotoxicity of 2ry, concentrations (1%,0.5%,0.25% & 0.125%) of CSN on VERO cells in terms of
cell viability percentage.

Media
Type

Percent of cell viability/day post treatment

Day 1 Day 2 Day 3 Day 4

MEM 100% 100% 100% 100%

CSN 0.125% 100% 100% 95% 95%

CSN 0.25% 95% 85% 80% 75%

CSN 0.50% 95% 85% 75% 60%

CSN 1% 90% 80% 70% 50%

Chart 3. Cytotoxicity of 2ry, concentrations (1%,0.5% and 0.25% & 0.125%) of CSN on VERO cells in
terms of cell viability percentage.
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Table 4. Cytotoxicity of 2ry, concentrations (1%,0.5%,0.25% and 0.125%) of CaPN on VERO cells in terms
of cell viability percentage.

Media
Type

Percent of cell viability/day post treatment

Day 1 Day 2 Day 3 Day 4

MEM 100% 100% 100% 100%

CaPN 0.125% 100% 100% 95% 95%

CaPN 0.25% 95% 90% 85% 75%

CaPN 0.50% 90% 85% 80% 75%

CaPN  1% 90% 80% 75% 60%

Chart 4. Cytotoxicity of 2ry, concentrations (1%,0.5% and 0.25% & 0.125%) of CaPN on VERO cells in
terms of cell viability percentage

Table 5. Results of observations and follow up for CPE after PPRV inoculation in VERO cells for a period
of 7 days in presence of different concentrations of CSN.

Day post
inoculation

Cell control 1 % 0.5% 0.25% 0.125% Virus
control

Day 1 - - - - - -

Day 2 - - - - - -

Day 3 - - - ± ± ±

Day 4 - ± ± + + +

Day 5 - + + + 2+ 2+

Day 6 - 2+ 2+ 2+ 3+ 4+

Day 7 - 3+ 3+ 3+ 4+ A.E.U.
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Chart 5. Show the pattern of CPE eruption after PPRV inoculation to VERO cells with a simultaneous
existence of CSN in different concentrations. V. control = Virus control (media type is MEM) C. control =

Cell control (No virus inoculation)

Table 6. Show observations and follow up for CPE after PPRV inoculation in VERO cells for a period of 7
days in presence of different concentrations of CaPN.

Day post
inoculation

Cell
control

1 % 0.5% 0.25% 0.125% Virus
control

Day 1 - - - - - -

Day 2 - - - - - -

Day 3 - - - - ± ±

Day 4 - - ± ± + +

Day 5 - ± + + 2+ 2+

Day 6 - + 2+ 2+ 4+ 4+

Day 7 - 2+ 3+ 3+ 4+ A.E.U.

Chart 6. Show the pattern of CPE eruption after PPRV inoculation to VERO cells with a simultaneous
existence of CaPN in different concentrations V. control = Virus control (media type is MEM) C. control =

Cell control (No virus inoculation)
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Table 7. The impact of CSN upon PPRV performance & titer of PPRV expressed by log 10 TCID50/m

Type
Of

Media

Days post PPRV inoculation

Day 3 Day 4 Day 5 Day 6 Day 7
CPE Titer CPE Titer CPE Titer CPE Titer CPE Titer

CSN 1% - - ± - + 0.5 2+ 1.8 3+ 3.2

CSN 0.5% - - ± - + 0.7 2+ 2.5 3+ 3.3

CSN 0.25% ± - + 0.7 + 0.8 2+ 2.6 3+ 3.4

CSN 0.125% ± - + 0.9 2+ 2.1 3+ 5.8 4+ 6

MEM ± - + 1 2+ 2.2 4+ 6.1 A.E.U 2.5

Table 8. The impact of CaPN upon PPRV performance & titer of PPRV expressed by log 10 TCID50/m

Type
Of
Media

Days post PPRV inoculation

Day 3 Day 4 Day 5 Day 6 Day 7
CPE Tite

r
CPE Titer CPE Titer CPE Titer CPE Titer

CaPN 1% - - - - ± - + 1.0 2+ 2.1

CaPN 0.5% - - ± - + 0.9 2+ 1.8 3+ 2.8

CaPN 0.25% - - ± - + 1.0 2+ 2.5 3+ 4.7

CaPN 0.125% ± - + 1.1 2+ 1.9 4+ 5.3 4+ 6.1

MEM ± - + 1.1 2+ 2.2 4+ 6.2 A.E.
U

2.3

Figure 1: Mean particle Size of CSN (Right) and CaPN (Left) under TEM.

Figure 2: A comparison between the impact of CSN 1% (left image) and CSN 0.125 % (right image)
concentrations upon VERO cells {4 days post adding to MEM). (Images are taken using the inverted

microscope, with a low power resolution).
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Figure 3: A comparison between CPE intensity for CSN 1% (left image) AND CSN 0.125% (right image)
on VERO cells -7days post PPRV inoculation.

CaPN 1%
{7 Days post virus inoculation) {2+}

CaPN 0.125%
{7 Days post virus inoculation) {4+}

Figure 4: A comparison between CPE intensity for CaPN 1% (left image) and CaPN 0.125% (right image)
on VERO cells -7days post PPRV inoculation.

A- VERO cells
“Normal”

B-Vero cells,
{ 7 days after Virus inoculation (A.E.U.)}

Figure 5: A comparison between  Normal VERO cells (left image) employed in this study and VERO cells -
7days post PPRV inoculation (Right image) where all sheet is eaten up (A.E.U.) and the used media was

blank MEM.

4. DISCUSSION
Peste des petits ruminants appeared firstly in
Egypt in January 1987, with a very high
morbidities and mortalities (Ikram et
al.1988).Vaccination remains the most cost
effective biomedical approach to control
infectious disease in livestock using either live
attenuated or inactivated vaccines (Paillot et
al., 2008).

Transmission electron microscopic measuring
of NP used in this study indicated that CSN
mean particle size was 85 nm while that of
CaPN was 150 nm, each of them still matching
the size of VERO cells components and they
were capable for effective uptake by the cells
via pinocytosis and affect them (Treuel and
Nienhaus, 2013).
For development of PPR vaccine preparation
using nanoparticles, it was very essential to
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ensure that theses nanoparticles will work in a
harmony with the principle bioelements
(PPRV and VERO cells) that were used in
vaccine preparation.
However, there was a consensus among the
majority of scientists regarding the excellent
characters of nanoparticles as CSN and CaPN
relying upon their unique properties specially,
their safety profile either for different types of
cell lines used in vaccines preparation or the
vaccinated live stocks that received vaccines
supplied with these nanoparticles . But a need
for more paying attention towards some crucial
aspects regarding these nanoparticles should
take place like concentration and particle sizes
of these nanoparticles.
In this study, we found that although
nanoparticles (CSN / CaPN) are having a
considerable tolerance towards VERO cells
provided that an adjustment for the used
concentrations that influence the particle size
where high concentrations allow nanoparticles
to agglomerate forming larger particles with a
subsequent loss of their nanoparticles
properties regarding cell tolerance as found in
table (1) and (2) where CSN 1% and CaPN 1%
after four days of the cytotoxicity experiment
resulted in loss of cell viability by zero% and
20% respectively. On the other hand, after
using lower concentration (0.125%) from both
of these NP and after spending the same period
of four days VERO cells viability increased to
more than 95%.These results confirmed the
need for use lower concentrations for low
cytotoxicity upon VERO cells.
Study results went parallel to that obtained
previously by (Siti et al.,2015, z.-x.Tang. et al.,
2007, K.Haliza and A.H.Oya ., 2006) as well
as (Q.Gan et al., 2005).Also, study results were
supported by (Gunbeyaz et al., 2010) who
concerned with the impact of particle size as
well as the positive surface charges of CSN
that acquired it the adhesiveness to cell
membrane and hence, better uptake by cells.

On the contrary, results were -to some extent-
disagreed with (Janvikul et al.,2007, Xhu et
al.,2007 and Sayin et al.,2008).
Moreover, current study recorded no
betterment  impact for CSN/CaPN  upon PPRV
behavior as well as infectivity to VERO cells
that recorded quantitatively by titration as in
table (7) where CSN 1% delayed the eruption
of CPE to the fifth day however both of CSN
0.125% and virus control showed more rapid
CPE eruption on the third day with a titer of 0.9
log 10 TCID50 /ml and 1 log 10 TCID50 /ml
respectively. Similar results were found in case
of CaPN where CaPN 1% delayed CPE to the
fourth day of titration while in CaPN 0.125%
and virus control, CPE started on the third day
with titers of 1.1 log 10 TCID50 /ml for each of
them. is contradicting with the obtained results
by (Zhao et al., 2012) who stated that CSN
induced an increment in the infectivity of
Newcastle live attenuated vaccine virus. the
difference may be owed to the difference in
sizes between both of NDV(about 100-150 nm
in diameter) and PPRV(400-500 nm in
diameter) (Munir et al 2013). This may be
attributed by the smaller size of NDV
comparing that of PPRV facilitated  the uptake
of virus that was adhered to NP by cultured
cells.
5. Conclusion

Nanoparticles, are the new era for vaccine
development, that offers a conditioned cellular
tolerance and the concentration dependency
was very vivid relying on a lot of factors as the
method of preparation, concentrations, the
concentration of 0.125%(W/V) in both of CSN
and CaPN were the best to be used as a
supplement to media used for PPRV
propagation  during the process of PPR vaccine
production.
PPRV infectivity to VERO cells is not yet
proved and need more investigations.
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