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Abstract
Using of irradiated tumor cells as a vaccine and metal nanoparticles may have another strategy way for cancer immunotherapy
treatment. The present research examines the effect of irradiated tumor cell lysate (Lys) and/or silver nanoparticles (AgNPs)
on Ehrlich carcinoma (EC). Ehrlich ascites carcinoma cells and five groups of female mice were used. Tumor size was
predestined. In serum, IL-10 and IFN-γ levels were evaluated. In EC tissue CD4, CD8, caspase-3 activity, TGF-β and P53
levels and histopathological changes were examined. Mice bearing EC treated with Lys and/or AgNPs represent a significant
decrease in tumor size and serum IFN-γ and IL-10 levels. In tumor tissue reduction in CD4, TGF-β and P53, increase in CD8,
elevation in caspase-3 were predicted. Meanwhile, histopathological observations context with the previous results. In
conclusion, Lys and/or AgNPs attenuate immunological properties of EC bearing mice.
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Introduction: Background
Cancer is the most serious health problems worldwide [1].
Using of experimental models of cancer have played an
important role in discovery many of cancer drug [2]. Ehrlich
carcinoma is one of the commonest experimental murine
transplantable tumors that that has high transplantable
capability and is originally hyper diploid [3].
Cancer vaccines are postulate as active immunotherapy as
they increase the body’s immunity against cancer [4]. By
repetitive freeze-thaw cycles whole tumor cells can be made
necrotic (tumor cell lysate vaccine). This method produced
most of the cellular components including fragments of the
destroyed cellular membrane and intracellular organelles.
Necrotic tumor cells induce partial maturation in Dendritic
cell [5]. There are many reports that irradiated tumor cell
lysates (TCL) [6] allow the host to generate immune
responses against a variety of tumor-associated antigens and
so lead to a more diverse immune response, which is helpful
if immune tolerance is stronger for one antigen than another
[7]
.
Silver (Ag) is the metal is used in the field of biological
systems, living organisms and medicine [8]. Silver
nanoparticles (AgNPs) are used in medicine for its
therapeutic properties. AgNPs have anti-tumor effect for its
ability to induce apoptosis [9]. Ag NPs can be prepared by
using of irradiation. It’s a clean method which involves
radiolysis of aqueous solution that provides an efficient a
reduce metal ions [10], highly pure and highly stable state [11].
Polyvinylpyrrolidone (PVP) was used in the preparation of
silver nanoparticles by chemical reduction method. There is
a new research about nanotechnology that silver
nanoparticle, has an anti-cancer effect that we can used it as
future adjuvant therapy [12].
The present study was designated to study the role of
irradiated tumor cell lysate and silver nanoparticles each
alone or combined in attenuate immunological properties of
Ehrlich Carcinoma bearing Mice.

Methods
Experimental Animals
Female Swiss albino mice obtained from experimental
animal house lab of National center for radiation research
and Technology, (20-25g) were used.
All the animal care was consistent with the guidelines of
Ethics by Public Health Guide for the Care and Use of
Laboratory Animals (National Research Council, 1996) in
accordance with the proper care and use of laboratory
animals approved by animal care committee of the National
Center for Radiation Research and Technology, Cairo,
Egypt.
Ehrlich ascites carcinoma cell line (EAC)
Ehrlich Ascites Carcinoma cell line obtained from National
Cancer Institute (NCI), Cairo university. It is propagated in
vivo as Ascites in female Swiss albino mice after
intraperitoneal (i.p) injection of 2.5×106 cells per mouse by
passaging every week throughout the time of the experiment
[13]
. EAC cells of 7 days old were used for our studies. The
induction Solid Ehrlich carcinoma was induced by
inoculation of 2.5x106 cells in the left thighs of each animal
[14]
.
γ- Irradiation
The irradiation process was performed using 60 Co Gamma
cell at a dose rate 1.730 KGy/hour at National Center for
Radiation Research and Technology (NCRRT), Cairo,
Egypt.
Preparation of tumor cell lysate vaccine (Lys)
According to Scchnurr et al., [15] EAC cells were lysed. In
brief EAC cells were aspirated from the peritoneal cavity of
EAC-bearing mice. The cell viability was measured by
using hemocytometerand and adjusted to 2.5x106/mm³.
EAC tumor cells were irradiated with 8KGy γ-radiation.
The irradiated cells were incubated with 0.01% EDTA
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solution for 10 min then washed twice in PBS, and
suspended at a density of 5x10 6/ml in serum-free medium
(0.8 ml Na2HCo3 and 1ml of streptomycin –penicillin
antibiotics in 100 ml of RPMI 1640 media). The cell
suspensions were frozen at -80°C and disrupted by four
freeze-thaw cycles.
The mice were injected by weekly 0.2 μl of cell lysate
(supernatant) in the right thigh for three successive weeks.
Preparation of silver nanoparticles by γ-irradiation:
Polyvinyl pyrrolidone (PVP) and AgNO3 (1mM) solutions
were used for the synthesis of silver nanoparticles [16]. The
mixture was exposed to 30.0 kGy gamma radiation at room
temperature [11]. Gamma radiation reduced mixture of PVP
and AgNO3 to AgNPs, and this is designated by the color
shifting from colorless to deep brown color whereas, control
does not provide a color conversion.
Characterization of silver nanoparticles
Silver nanoparticles Characterization was done by
Ultraviolet-visible spectral analysis, Dynamic Light
Scattering measurements (DLS) and transmission electron
microscopy (TEM).
Experimental design
Fifty mice were divided into 5 groups, 10 mice per group as
following:
G1: (NC): normal control group did not receive any
treatment.
G2: (EC): Ehrlich carcinoma group intramuscularly
injected with 0.2ml of 2.5×105/ml/mouse viable
Ehrlich tumor cells in the left thigh.
G3: (ECAgNPs): Ehrlich carcinoma bearing mice
treated with AgNPs: mice i.m. injected with 0.2ml of
(2.5×105/ml/mouse) viable Ehrlich tumor cells in the
left thigh then at next day, mice were injected i.m with
0.1ml AgNPs (50 µg/ml/day = 2ppm) for 4 days. On
the 12th day after tumor inoculation a booster dose of
AgNPs with the same strength was administered.
G4: (ECLys): Lysate vaccinated/Ehrlich carcinoma
challenged Mice: mice i.m. injected with 0.2 ml of
tumor cell lysate vaccine in the right thigh one time
/week for 3 successive weeks then after two weeks;
immunized mice were defied with 0.2ml of
2.5×105ml/mouse viable Ehrlich carcinoma cells in the
left thigh.
G5: (ECAgLys): Lysate vaccinated/Ehrlich carcinoma
challenged/ AgNPs treated group were i.m. injected
with lysate as in group 4 then after two weeks;
immunized mice were defied with viable Ehrlich
carcinoma cells as in group2 then mice were treated
with AgNPs as group 3.
Samples preparation
After 2 weeks from Ehrlich challenge, mice were
anaesthetized using diethyl ether and sacrificed on day 15.
Blood and tumor tissue from animals of each group were
collected and used for the proposed studies, blood was
centrifuged and the upper layer (serum) was taken.
Measurements
 Tumor size mentoring
From the 6th day after of Ehrlich carcinoma inoculation,
tumor size was monitored using Vernier caliper according to

the following equation [17]:
Tumor volume = 0.52 (length × width2) Where length is the
greatest longitudinal diameter and width is the greatest
transverse diameter.
 Flow cytometry assay: Flow cytometry analysis was
performed using antibodies of P53 (ab90363), TGF-ß
(ab190503), Caspas-3(ab13847), CD8 (ab22378) and
CD4 (ab25475) [18] at genetic unit, Mansoura University,
children Hospital-Egypt). FACS calibur-500 Cytomics
cytometer with CXP software (Beckman Coulter) and an
EPICS-XL cytometer with System II software (Beckman
Coulter) [19] was used.
 Enzyme-linked immunosorbent assay (ELISA): The
levels of INF gamma and IL-10 in serum were assayed
by the sandwich ELISA technique using ELISA kit
LSBio (life span biosciences, North America). Mouse
IFN Gamma / Interferon Gamma ELISA Kit, Catalog
No. LS-F2447 used for interferon gamma and mouse IL10 ELISA Kit, Catalog Number LS-F9770.
Histopathological examination
Following mice sacrificing, tumor tissues sections were
stained by hematoxylin and eosin stain for histopathological
examination by the light microscope [20].
Statistical analysis
The statistical significance of the data was determined by
using one-way analysis of variance (ANOVA) by using
Statistical Package for Social Science (SPSS) version 20.0.
The results were recorded as the mean ± SE and P < 0.05
accepted as the minimum level of significance.
Results
Characterization of AgNPs
Ultra
Violet
(UV)
Visible
spectrophotometer
determination
Exposure of polyvinyl pyrrolidone (PVP) solution and
AgNO3 (1.0 mM) mixtures to 30.0 kGy γ-radiation dose,
deep brown color appeared indicating the formation of PVP
coated silver nanoparticles (PVP-AgNPs). A characteristic
Surface Plasmon Resonance (SPR) band for PVP-AgNPs
was obtained at 450.0 nm after exposure to 30.0 kGy of γirradiation (Fig.1).

Fig 1: UV-Visible Spectroscopy of AgNPs synthesized by γirradiation (30.0 kGy) and PVP.

Dynamic Light Scattering measurements (DLS)
To study the distribution of the particles size, DLS was
performed, and its outcomes were linked to the TEM results.
The average particle size was deﬁned by DLS technique and
was determined as 23.0 nm in AgNPs synthesized by PVP
and γ- irradiated at 30.0 kGy as noted in Fig. 2.
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Effect of tumor cell lysate vaccine each alone or
combined with AgNPs on mice suffering from EC
 EC tumor size
As shown from table (1), a solid EC reaching 742.72 mm3
on the 14th days of the inoculation of 2.5 million of EC cells
in the left thigh of healthy normal mice. Treatment of the
tumor bearing mice with tumor cell lysate vaccine recorded
67.37±4.28 tumor size at 14th day ATI. Meanwhile the mice
bearing EC treated with AgNPs showed 86.86 mm3 (- 88.30
% inhibition). Less in tumor growth was regarded in mice
treated with AgNPs after and prophylactic tumor cell lysate
vaccine prior to tumor induction on 6th, 8th, 11th and 14th
days respectively.
Fig 2: DLS of AgNPs synthesized by γ-irradiation (30.0 kGy) and
PVP.

Transmission Electron Microscopy Image (TEM)
As observed in Fig. (3) Spherical shapes of AgNPs within
Nano range from 8.5 nm to 25.0 nm with the average mean
diameter of 20.1 nm was appeared under Transmission
Electron Microscope.

Fig 3: transmission electron microscope image of AgNPs
synthesized by γ-irradiation (30.0 kGy) and PVP.

Table 1: Effect of Lys vaccine alone or combined with AgNPs on
EC tumor size
Groups
G2
G3
G4
G5
Days ATI
Day 6
54.85±5.17 21.24±1.28 20.51±0.69 15.36±1.18
Day 8
133.47±5.56 34.83±2.91 35.72±2.23 35.68±2.147
Day 11
353.6±22.62 68.37±3.34 48.57±3.09 20.26±0.53
Day 14
742.72±5.51 86.86±2.92 67.37±4.28 38.21±1.42
All data are the means of 10 tumor sizes ± SE (mm3) (n=10).
G1 (NC), G2 (EC), G3 (ECAgNPs), G4 (ECL ys) and G5
(ECAgLys)

 CD4+ and CD8+ values
According to analysis of flow cytometry (Table 2 and Fig.
4) the mean value of CD4+ was 11.85±2.39 and the mean
value of CD8+ is18.25±1.9 in the thigh muscle of NC group.
Elevation in CD4+ population (48.25±0.49) and minimize in
CD8+ population (11.35±1.82) in EC group were predicted.
AgNPs injection cased elevation the distribution of CD4+
and CD8+ population in thigh muscle in comparison to NC
group. Treatment with tumor cell lysate vaccine before
tumor induction, alone or concurrently with AgNPs
treatment caused reduction in CD4+population and a
significant increase in CD8+ cell population as compared to
EC group.

Table 2: Effects of prophylactic Lys vaccine alone or combined with AgNPs on the percentages of CD4+ and CD8+ cells
Groups/ Parameters
G1
G2
G3
G4
G5
CD4+ (%)
11.85±2.39ab
48.25±0.49ab
30.2±0.52ab
35.2±0.23ab
27.65±0.66ab
CD8+ (%)
18.25±1.93ab
11.35±1.82ab
38.75±1.07ab
35.35±0.49ab
65.2±1.85ab
Data recorded as means of 10 records ± SE. All data are significant at ≤0.05 a: significance from NC b: significance from
EC. G1 (NC), G2 (EC), G3 (EC Ag NPs), G4 (EC Lys) and G5(EC Ag Lys)

Fig 4: Flow cytometry analysis showing the influence of prophylactic Lys vaccine each alone or combined with AgNPson
CD+4 andCD+8 populations in tumor tissues.
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 Interferon Gamma (IFN-γ) and interleukin-10 (IL10) levels in serum
As we show in table (3) a significant elevation in the main
value of IFN-γ (194.93 %) and reduction by -54.45 % in IL10 level were recorded in serum of tumor bearing group.
Treatment of tumor bearing mice with AgNPs caused 23.84% decrease in IFN-γ and a significant increase in IL10 (101.99 %) values compared to EC group. Moreover,

treatment of tumor bearing mice with tumor cell lysate
vaccine before tumor induction caused a decrease in IFN-γ
and increasing in IL-10 protein compared to EC group.
Also, combination of treatment with AgNPs after
vaccination with tumor cell lysate vaccine resulted in -38.39
% inhibition in IFN-γ level and increasing in IL-10 protein
level up to 165.31 % as compared to EC group.

Table 3: The effect of prophylactic Lys vaccine alone or combined with AgNPs on serum Ifn-γ and IL-10 levels (Pg/ml serum) of mice
bearing EC
Groups/ Parameters
IFN-γ (Pg/ml serum)
IL-10 (Pg/ml serum)
Legends as in Table 2

G1
40.45±0.88b
147.13±4.86b

G2
119.3±3.89a
67.017±6.65a

 Expression of caspase-3, P53 and TGF-ß
Table (4) and fig (5) demonstrated an increase in caspase-3
activity and P53 expression was recorded in EC tumor tissue
compared to left thigh of NC group. AgNPs treatment either
alone or combined with prophylactic cell lysate vaccine
caused an elevation in caspase-3 activity compared to EC
group. Meanwhile, vaccination of mice with cell lysate
vaccine before tumor induction substantiate elevation of
caspase-3 activity compared to that of EC control. On the
other hand, treatment of tumor bearing mice with AgNPs
and its vaccination with prophylactic cell lysate vaccine
before tumor induction, each alone caused decrease in P53
level by -57.03% and -51.10% respectively as compared to

G3
90.86±4.73ab
135.37±4.2b

G4
76.77±5.24ab
152.68±3.81b

G5
73.5±4.93ab
177.8±4.25ab

EC group in reduction of P53 protein level compared to that
of EC mice.
Regarding the mean value of TGF-ß expression in table (4)
and fig (5), it was 3.85±0.26 in the thigh muscle of the NC
mice. A substantial over expression was recorded in the
tumor tissue of the EC mice compared to the value of the
NC. Otherwise, a significant reduction was observed in the
tumor tissues after AgNPs therapy compared to that of EC
group. However, vaccination of tumor bearing mice with
lysate vaccine before induction of tumor, either alone or
combined with AgNPs treatment resulted in strong
reduction in TGF-ß expression reached as compared to EC
group.

Table 4: The effect of prophylactic Lys vaccine each alone or combined with AgNPs on Tumor caspase-3 activity, TGF-β and P53 levels in
mice bearing EC
Groups/Parameters
Caspase-3 (%)
P53 (%)
TGF-β (%)
Legends as in Table 2

G1
15.6±0.12b
10.7±0.23b
3.85±0.26b

G2
31.45±5.34a
72.5±3.63a
52.97±1.34a

G3
63.8±3.81ab
31.15±0.14ab
34.87±0.57ab

G4
32.15±1.24a
35.45±0.14ab
39±0.29ab

G5
74.65±0.20ab
28.3±0.40ab
31.6±1.27ab

Fig 5: Flow cytometry analysis showing the influence of prophylactic Lys vaccine each alone or combined with AgNPs on caspase-3, TGFβ and P53 concentration in tumor tissues.

 Histopathological observations
Histopathological examination under light microscope
showed the normal muscle histology (Fig. 6 A) of mice

haven’t bearing Ehrlich carcinoma. Solid Ehrlich carcinoma
(EC) in muscular tissue showed compact and aggregation of
the EC cells spread within the muscular fibers. EC cells are
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groups of large, round and polygonal cells, with diverse
shapes, hyperchromatic nuclei and several degrees of
cellular and nuclear pleomorphism. (Fig. 6 B&C). Mice
treated with Ag nanoparticles represented remnants of
Ehrlich carcinoma tumor cells (Fig. 7 A&B). On the other
hand, treatment of mice bearing EC with tumor cell lysate
vaccine recording regions contain remnants of tumor cells

and other large areas contain necrotic cells (Fig. 8 A&B).
Meanwhile, section in tumor tissue of mice bearing EC
treated with tumor cell lysate vaccine + AgNPs represent
great regression in EC propagation, muscular tissue is
observed with only a small bulb contain inflammatory cells
was observed (Fig. 8 C, D & E).

Fig 6: Photomicrographs in sections of EC. A: Normal control muscle section in Albino mice represents normal muscular fiber (↑). B & C:
Control EC. Note: EC cells invaded muscular tissue; (stars) tumor cells encircled the muscles cells. (H and E stain, A&B X100- C X 400)

Fig 7: Photomicrographs in sections of EC of mice treated with Ag
nanoparticles represented remnants of Ehrlich carcinoma tumor
cells ( ) and necrotic cells ( ). (H and E stain, A X100- B X 400)

Fig 8: Photomicrographs in sections of EC. A & B: Mice bearing
EC treated with Lysvaccine recording regions contain remnants of
tumor cells ( ) and other large areas contain necrotic cells (▲). C,
D& E: Section in tumor tissue when mice bearing EC treated with
Lys vaccine + Ag nanoparticles represent great regression in EC
propagation, muscular tissue is observed (Blocked arrows). Only a
small bulb contain inflammatory cells was observed (◊). (H and E
stain, A&C X100- B, D &E X 400)

Discussion
The using of whole tumor cell as vaccines has become an
alternative strategy for cancer immunotherapy treatment [21].
Also, the use of silver nanoparticles (AgNPs) have been
shown to be an another way for cancer cell targeting and
treatment [22].

At gamma irradiation 30.0 kGy, the spherical shapes of
AgNPs within nano range from 8.5 nm to 25.0 nm was
produced [23].
In agreement with Kushi et al. [24] transplantation of EAC
cells in the right thigh of female Swiss albino mice induced
solid tumor exceeded 1cm3 (500 mm3) 14 days. Intratumoral
injection of AgNPs (50 µg/g b weight) significantly
inhibited the tumor size, due to its accumulation in tumor
cells after its injection at the site of tumor and production of
lipid peroxidation and free radicals in tumor tissues [25].
In this study mice vaccinated with irradiated Ehrlich tumor
cells produced an immunogenic composition consisting of
irradiated tumor cells and cytokine producing cells and its
administration at a location distant from the original tumor
stimulate a systemic reactivity against the tumor [26]. The
reactivity may be in turn slow the development of tumor
cells or appearance of tumor. On the other hand, the same
observations were recorded in mice treated with silver
nanoparticles after vaccination with prophylactic tumor cell
lysate vaccine prior to tumor induction. The obtained results
clearly reflect the efficacy of combined tumor irradiated
vaccine and AgNPs in inhibition of tumor growth to a
significant extent and causing many vacuolated areas and
large area containing necrotic cells histopathologically.
Principally cancer immunotherapy depends on CD8+ T cells
to fight tumors development. Also, the increase of
proinﬂammatory CD4+eﬀector T cells are critical
determinants of eﬀective antitumor immune responses [27].
In the current study, CD4 levels was increased in EC group
compared with NC. Huang et al. [28] showed that numbers of
CD4+ T cells are significantly increased with breast cancer
development and induce immune responses. In the EC
group CD8 was minimized up to -37.81 % compared with
the NC group. The significant decrease of CD8+ T cells in
tumor may lead to reduction in tumor survival since the
CD8+ T cells were preferentially targeted for cell death
compared to circulating CD4+ T cells according to Oluboyo
et al. [29] The increase in CD4 and decrease in CD8 was
induced immune instability in the tumor subjects compared
with the NC [30]. In accordance to the findings of Verma et
al. [31] A slight reduction in CD4 and elevation in CD8
populations was recorded after treatment of tumor bearing
mice with AgNPs as compared to EC group. AgNPs may
have a role in exert anti-cancer actions because CD4+ T
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cells providing help to CD8+ T cells or, recognize
endogenously processed antigens presented on the surface
of cancers eventually followed by secret ion of type 1
cytokines [32] or directly killing tumor [33]. Vaccination with
tumor cell lysate vaccine before tumor induction caused
downregulation of CD4+ population as compared to EC
group while provoking up regulation of CD8+ cell
population, as compared with EC mice. The aim of
vaccination is the expanding high-avidity of CD8+ T cells
that can differentiate into cytotoxic T-lymphocytes (CTLs)
able to kill cancer cells and can generate long-lived memory
CD8+T cells [34]. Vaccination with tumor cell lysate vaccine
before tumor induction with AgNPs treatment caused
immunological changes are associated with the therapeutic
response in tumor-bearing mice. Reduction in
CD4+population and a significant increase in the
percentages of CD8+as compared to EC group were
recorded suggesting that combined tumor cell lysate vaccine
and AgNPs leads to tumor macrophage staffing, to produce
tumor specific CD8+ T cells and the selective of CD4 of the
tumor microenvironment [35].
IFN-γ induced inflammatory cascade summons a variety of
immune-related cell types, such as macrophages, NK cells,
and CTLs, which play a central role in tissue repair and
remodeling at the site of inflammation [36]. A significant
elevation in the main value of IFN-γ was recorded in serum
of tumor bearing mice. Intratumoral expression of IFN-γ
was shown to be associated with expression of MHC class II
molecules leading to reduction in tumor recognition [36].
Treatment of tumor bearing mice with tumor cell lysate
vaccine and / or AgNPs decrease IFN-γ compared to EC
group which showed antiapoptotic and proliferative
responses [37]. On the other hand, vaccination with tumor
cell lysate vaccine may explains that tumor cell lysate
vaccine plays a crucial role in limiting the destruction of
tissues in the after math of inflammation. The production of
cytotoxic enzymes and IFN-γ in tumor-infiltrating CD8 + T
cells was suggested to be induced by IL-10 expression [38].
IL-10 is often referred to as an immunosuppressive agent,
which down-regulates cytokine production by Th1 cells,
CTL generation and antigen presentation [39]. However, IL10 not only promote tumor growth but also, under certain
circumstances it can participate in immune mediated tumor
rejection [40]. In agreement with several studies mice lacking
IL-10 or IL-10 receptor are susceptible to tumor
development [41] and a significant downregulation of serum
IL-10 was observed in EC group compared to the NC group.
By contrast, a significant increase was recorded when
AgNPs was applied to tumor bearing mice as compared to
that of EC group. In agreement with the finding of Zheng et
al. [42] IL-10 induced tumor shrinkage when overexpressed
in tumors and exert immune stimulation in the context of
experimental tumor models [43]. Meanwhile, vaccination
with tumor cell lysate vaccine before tumor induction, either
alone or combined with AgNPs treatment cause increasing
in IL-10 protein level in comparison with EC group. In
agreement with authors who demonstrated increased
cytotoxic T lymphocyte (CTL) activity in vaccinated mice
[44]
, which enhanced by IL-10. IL-10 has antitumor activity
by stimulation of NK cells and inhibition of ROS secretion
in macrophages [45]. IL-10 may associate with other
suppressive cytokines like TGFβ. TGF-β is a cytokine has
the ability to inhibit epithelial cell cycle progression and
promote apoptosis. These effects together significantly

contribute to the tumor suppressive role of TGF-β during
carcinoma initiation and progression through the
suppression of T cells, NK cells, neutrophils, monocytes,
and macrophages activities [46]. Our study demonstrated
increased expression of TGF-β in tumor-bearing group
compared to the value of the NC, may have been associated
with malignant conversion and progression of cancerous
tumor. Early study showed that signaling from transforming
growth TGF-β through its unique transmembrane receptor
serine-threonine kinases plays a complex role in
carcinogenesis, having both tumor suppressor and
oncogenic activities [47]. In our study, a significant reduction
was observed in TGF-β level in the tumor tissues after
AgNPs therapy compared to that of the EC group reflecting
its therapeutically advantageous [48]. The same trend of
reduction of TGF-β expression was observed in tumor
bearing animals received lysate vaccine before induction of
tumor either alone or combined with AgNPs and the
decreased concentration of TGF-β may be a reflection of
tumor cell killing by both of them. TGF- β induced
apoptosis may be through both p53-dependent 87 and p53independent mechanisms [49] TGF-β requires the assistance
of p53 to mediate the activation of key TGF- β target genes
and to carry out some of its biological functions. In a great
agreement with results reported by Subapriya et al. [50] our
study revealed over expression of P53 in EC bearing mice
the common feature of p53 protein in many human
neoplasias [51]. overexpression of p53 protein reflect the
conformational changes induced by mutations [52]. Our
results demonstrated down regulation of P53 in tumor tissue
of EC-bearing mice delivered AgNPs treatment and those
vaccinated with prophylactic cell lysate vaccine either alone
or in combined. Many studies showing that reduction in
mutant p53 levels leads to increase in apoptosis [53]. p53 and
the protein products of the target genes of p53 acts in the
mitochondria to the subsequent activation of caspase-3 [54].
Caspases play a key role in the initiation and execution of
apoptosis, necrosis and inflammation which may cause
tumor development and several auto-immune diseases [55].
Our results showed a significant decrease in expression of
caspases-3 protein in EC group compared to NC group due
to defects in apoptosis whish leading to immortal clones of
cells [56]. Treatment of the experimental animals with
AgNPs caused a significant elevation in caspase-3 activity
compared to EC group revealed a mechanism by which
AgNPs could apoptotic effect on tumor tissue [57] by
activation of Caspase-3 protein signaling [9]. Vaccination of
mice with cell lysate vaccine before tumor induction
substantiate slight elevation of caspase-3 activity suggesting
that vaccine can destroy the existing tumor cells by
activating the apoptotic cascade. This increase in caspase-3
activities acts on a number of substrates that is responsible
for the apoptosis [58] postulated the enhancement of
apoptosis by full competent working of the apoptotic
pathways depending on caspase3 despite of vaccine
variability. Hence, the increased caspase-3 activity strongly
suggest that tumor cell lysate vaccine and the apoptotic
activates cascade and implements the antitumor activity on
the EC cells. AgNPs treatment combined with prophylactic
cell lysate vaccine caused a significant elevation in caspase3 activity compared to EC group. This increase in the
activities of Cas-3 were identified as a sign of increased
apoptosis [59]. The changes in the activities of apoptosis
manipulating enzymes by cell lysate vaccine combined with
57
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AgNPs could be referred to the action of natural immunity
on tumor where the effectors mechanisms of both innate and
adaptive immunity have to kill tumor cells.
13.
Conclusion
Irradiated tumor cell lysate vaccine and silver nanoparticles
each alone or combined have an antitumor action in tumor
immunity and attenuate the immunological properties of
Ehrlich carcinoma bearing mice.
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