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Abstract. Alot of medical and industrial applications used the metal nanoparticles (NPs) with 
increase interest to be used as cancer therapy. The current work aimed to prepare AuNPs and AgNPs 
through the use of plasma jet and test their antitumor mechanism of apoptosis induction. The results 
indicating the face-centered cubic structures and crystalline nature of AuNPs and AgNPs. Also, the 
image of FESEM showed that the well dispersions regarding AuNPs and AgNPs, while the NP’s 
spherical shape with the particle size distributions which are considered to be close that estimated 
from the XRD. cytotoxicity have been assessed against the Normal embryonic cell line REF and the 
digestive system (HC , SK-GT-4)  cell lines under a variety of the series dilute of the Ag and Au NPs 
(6.25, 12.5, 25, 50 and 100%), have been determined through a microtetrazolium (MTT) assay. The 
capacity of Ag and Au NPs to induce apoptosis to an infected cell has been studied by crystal violet 
stain to measure the percentage of induction of apoptosis. In cases where 100 μg\ml Au NP 
concentrations are 69.60 percent, the maximum cytotoxicity of the HC cell line was reported, while 
100 μg\ml Au NP was 69.20% for the SKg cell line exposure. qRT-PCR in AuNPs and AgNPs treated 
of (HC and SKG) cell lines revealed a remarkable in the expression of BAX, BCL2 and AIF, Endo 
G (independent pathway).  

Background 
The nano-science along with its approaches has been defined as interdisciplinary sciences of high 
importance in various fields due to the fact that their surface area is high, optimum comparative 
properties with low-density, high surface interaction as well as various approaches [1]. Thanks to 
their distinctive physical characteristics, metal particles with a size in (nanometres) have been of high 
importance lately. New applications are provided due to the fact that their electrical and optical 
properties are different from the others [2]. The major significant nano-sized metals are AgNPs and 
AuNPs, which are utilized in various applications [3]. Different approaches applied for obtaining 
particles with the needed properties. Thus, the particle’s distribution, shape, or size are essential [4]. 
A lot of techniques are utilized to conserve the fixed properties regarding NPs solutions (chemical 
surface treatment, polymer stability, and electrostatic force stabilization) [5]. In addition, the 
processes might be categorized into dispersants as well as condensations to process the colloidal NP 
solutions. In addition, the atmospheric pressure plasma can be defined as a plasma that is non-balance 
(or non-thermal) since the temperature of electron is high in comparison to the ions’ temperature [6]. 
AgNPs and AuNPs were utilized in targeted drug-delivery, cell structure’s visualization, bio-sensor 
researches, and nanobiotechnology [7]. Currently, the colloidal NPs are examined due to their 
distinctive physicochemical characteristics differing from those related to 'bulk'[8]. The size and form 
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of NPs are of high importance in all nanotechnology applications. The distinctive properties of the 
metal NPs inducing their applications, like environment’s protection and fuel cells, the nano-clusters 
might be prepared on periodic pattern surfaces for the sensor’s enhancement, such applications have 
distinctive optical properties since their major principle of operation, especially Localized Surface 
Plasmon Resonance, which can be abbreviated to (LSPR)[9, 10].  
Conflicting results might be presented due to the differences in cell lines, physical and chemical 
properties, and toxicity tests of NPs. However, there is a common agreement that toxicity is the result 
of being exposed to AgNPs in different normal cell lines and cancer lines [11]. Furthermore, the 
cytotoxic impact approach proposed via AuNPs and AgNPs, production of induction related to 
Reactive Oxygen Species ( ROS) verified via researches indicated that the decrease in glutathione 
high ROS contents as well as the lipid peroxidation because of the in-vitro exposures to the 
nanoparticles [12-14].  
The increase in ROS that is moderated through AuNPs and AgNPs have been apoptosis and DNA 
damage, which were related [15]. The apoptosis can be defined as one of the selective mechanisms 
regulating the balances between the cell’s death and cell proliferation in the physiological cells. [16]. 
In addition, many stimuli of the cellular stress were indicated, such as oxidative stress, μ radiation, 
chemical therapeutics, trophic factor, absence of the growth factor, irradiation, death receptor 
activations, glucocorticoids, DNA as well as endoplasmic reticulum because of endoplasm were 
triggering apoptosis. The exposure of cells to certain conditions including the absence of oxygen, 
protein glycosylation inhibition, serum and glucose hunger, as well as the homeostasis disorder 
regarding Ca2 + [17]. The apoptosis occurs as an approach of defence, in which the cells were 
additionally weakened, the repair capacity, especially in the case when damage resulting from 
toxicants or disease is impacting the cellular DNA, also the mechanisms of cell repair might not be 
fixing the damages [18]. The cell’s death can be identified through various morphological alterations, 
like nuclear condensation, blebbing, in addition to disorder and genomic DNA fragmentations. [18] 
Furthermore, the apoptosis was indicated as a significant approach for AuNPs and AgNPs-toxicity 
resulting from various cell types and animals cultivated [19, 20]. 
The mitochondria are considered essential to cell death regulations. A lot of the damage pathways 
and pro-apoptotic factors are contributing to mitochondrial release regarding apoptogenic signaling 
molecules, for instance, Endo-G, AIF, procaspases, and cyt c (one might refer to the mitochondrial 
opening regarding mitochondry cause oxidative stress), also the overproduction of ROS [21]. Gold 
and silver-induced apoptosis can be defined as the major activation of the apoptosis of the 
mitochondria. [22]. A lot of researches was focusing on AIF/EndoG caspases-independent apoptotic 
pathways. In addition, BNIP3 (Bcl2/Adenovirus E1B 19kDa interacting protein-3) triggering the 
caspase-independent apoptosis which is inducing the AIF’s mitochondrial release; EndoG function 
as modulator [23].  
The present work aims to determine the involvement of caspase-independent apoptotic pathway 
induced by AuNPs and AgNPs. 

Methods 
Preparation of the solution 
In this study, the (HAuCl4.4 H2O) aqueous tetra-chloride salts have been utilized (99% purity and 
411.8476 g /mol partial weight) created via SGMA (Germany). 2 mL of 0.40mM, AgNO3 (169.872 
g/mol as partial weight) have been prepared, the next equation (1) is applied for calculating the needed 
weight: 

Concentration (mole) = (mass (g)) / (Molecular weight (g / mol) × volume (liter)) …     (1) 

Preparation of nanoparticles 
The next steps are conducted to prepare the AuNPs: 
Vertically, the catcher is used to fix the metal tube for a diameter of 1 mm, following preparing the 
solution of salts related to silver and gold with the needed sizes and concentrations, the prepared form 
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will be put on holder within the metal tube as indicated in details. In addition, the beaker was rounded 
from metals tube to a distance between liquid surface as well as tube’s nozzle has been 1mm. 
Furthermore, Argon gas that is provided in metal tube was regulated via Sanpur gas flow controlled. 
There was a gradual increase in the value related to the system’s supplied voltage until the plasms 
were created between the liquid’s surface and the tube as can be seen in figure (1) 

 
Figure 1. Illustrates the cold plasma system generating nanomaterials 

Cytotoxicity Assay 
Hepato cancer cell lines (HCAM) as well as the oesophagus adenocarcinoma cell lines (SK-GT-4) 
were acquired from the Department of Experimental Therapy, Iraqi Centre for Cancer, and Medical 
Genetic Research (ICCMGR; Baghdad, Iraq). This study used the normal cell lines and cancer cell 
lines. With regard to tissue culture, the study used a microtiter plate of 96 (12×8), each one of the 
cells utilized for seeding 10,000 cells, for being incubated for a period of 25hrs at a temperature of 
37oC, till the monolayer has been achieved as indicated via the inverted microscope. In addition, the 
cells are subjected to series dilute AgNPs and AuNPs, while the control wells have been left with no 
treatment. The already-indicated steps have been achieved in triplicate, after that subjected to re-
incubation at a temperature of 37oC. Following incubation for 48 hours, the growth medium has been 
decanted-off, the steps have been done 3 times for confirming the veracity. Furthermore, the MTT of 
(100μL that is diluted through free serum medium of 1mL) has been added (MMT dilute of 100μL 
for each one of the wells) prior to it being subjected to incubation for a period of 2hrs, after that 
decanted-off, then DMSO is added (50μL for each one of the wells) and subjected to re-incubation at 
a temperature of 37 Celsius for a period of 40mins. Also, the microplate reader has been applied for 
reading the results at wavelengths of 584 for calculating the percentage regarding live cancer cells 
(inhibition rate), after that the mean value will be estimated for each one of the groups. With the use 
of crystal violet, the cells have been examined within an inverted microscope as well as being 
photographed via digital camera and separately recorded for the results. GraphPad Prism v7.0 is used 
to analyze the experimental results [24-26]   

Samples for RT-PCR: 
The flakes (25cm2) which ar related to tissue culture which contain 16cells/flask were subjected to 
incubation at a temperature of 37 Celsius for a period of 24hrs. The medium was removed from flasks, 
while the gold and silver were inoculated. Also, the negative control was just treated for the use of 
free serum medium. [27]. Every one of the flasks has been re-incubated at a temperature of 37 Celsius 
for 48hrs. 
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Table 1. Sequence of primersSynthesis of silver nanoparticles and gold nanoparticles 
Characterization of colloidal silver and gold nanoparticles 

NO primers F\R Sequence ‘5 - … - ‘3 

1 BAX    F GTTTGCCCTCGGATCTCTGG 

  R  GCTTCCAACAGCGTAAATCCAA 
2 BCL2   F GGTGGGGTCATGTGTGTGG 

  R CGGTTCAGGTACTCAGTCATCC 
3 AIF 

Apoptosis inducing factor   
  F GGGAGGACTACGGCAAAGGT 
  R CTTCCTTGCTATTGGCATTCG 

4 Endo G 
Endonuclease G 

  F CTCATCACCTAGTTCCTTGG 
  R GGAAGCATGTGACATCAACC 

5 GAPDH  
Housekeeping gene  

  F CTGGGCTACACTGAGCACC 
  R AAGTGGTCGTTGAGGGCAATG 

RNA”extraction: 
Negative and infected control cells which are harvested at 48 with use of full-RNA extraction kit 
(AccuZol TM) obtained the Total RNA. Also, the nano-drop has been applied for detecting the RNA 
concentrates in the ng / μL as well as the purity through estimating the optical density ratio at 
(260/280nm) through wave-length of uptake regarding protein and RNA. RNA sample’s purity is 
accepted between (1.7 and 1.9)[28]. 

Quantitative “real-time” polymerase chain reaction (qRT-PCR): 
The primers were selected from RT-PCR submitted in the Table1. The reactions of RT-PCR have 
been achieved on the basis of procedures of manufacturers (Agilent Tech. Stratagene, U.S.). In 
addition, the isolated RNA has been reverted in the double-stranded cDNAs using Quanti-Fast SYBR 
Green PCR Master MixKit (abm Kit) with regard to the reverse transcriptase-polymerase enzyme. 
Also, reaction’s amplification condition is in the following way: 15mins at 42 Celsius, denaturation 
for 19mins at 95 Celsius, and 40 cycles of amplification, each of them for 3seconds and at 
denaturation temperature 95Celsius, the annealing temperature at 60º Celsius for Endo-G and AIF, 
yet 58º Celsius for BAX and BCL-2 of 20s., while the elongation temperature at for 20 seconds at 72 
Celsius. Each one of the tests has been achieved in RT-PCR tests; a single sample with no cDNA is 
utilized for each pair of primers, that contain just RNase free water. Furthermore, the ratio of the 
expression with the calibrator sample has been estimated: the Ct in next formula: CT (testing) = CT 
gene of interest (targeted, testing) – CT internal control. Gene s average CT was estimated in every 
one of the samples (a triplicate for every one of them) and applied for normalizing the expression 
level with the use of ΔΔ CT approach: threshold cycle (Ct) has been estimated, whereas the relative 
gene expression has been indicated in the following way: fold change = 2^ (−ΔΔCt) [29]. 
The colloidal NPs have been specified with the use of a ultraviolet-visible spectrum (Shimadzu UV-
Vis1800 spectro-photometer utilizing double beam ultraviolet-visible spectro-photometer (PD-
303UV)) for the purpose of detecting the surface SPR related to AuNPs and AgNPs at 25 Celsius. In 
addition, the structural evolution regarding colloidal NPs has been achieved with the use of XRD 
[Shimadzu XRD6000, AS (3 k.NOPC)] utilizing Cu-Kα-radiation with wave-length (λ = 
00.15418nm) that operate at 30mA and 40 kV, while the Debye-Scherrer formula (D = kλ/βcosθ, in 
which D denotes particle’s diameter, k representing a constant = 0.940, λ representing the wave-
length of the X-ray source, β representing full width at half maximum (FWHM) also θ representing 
Bragg angle) is utilized for measuring the average crystallite size. Also, the FESEM type Jeol 
JSM6460 LV microscope has been applied for studying the microstructure and morphology of 
colloidal NPs. 
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Results: 
As the colour of the prepared solutions of the metal salts is changed, the formation related to metal 
NPs which have been prepared with a use of Ar jet approach has been changed, the color of solutions 
is changing because of the reaction process. The color change provides the initial indication regarding 
NP’s formation throughout the process of mixing in metal salt solutions. The non-metal color of metal 
particles is because of the SPR, which happens in some metals, like gold and silver because its particle 
diameter reaches nanometre. Thus, spectral analysis device has been utilized at wave-lengths of the 
visible light for proving the NP’s formation, while the UV-Visible absorption spectra related to 
colloidal AgNPs as an exposure time function that has been indicated in fig (2a). Increment in 
absorbance might be indicated in the ultrsviolet-Visible spectrum with regard to Ag NPs at 6mins of 
exposure time compared to the other time, in which peak area at 439nm to 443nm is increasing with 
the increase in exposure time.  
The formation of AgNPs is evidence via the sharp peak at about 443nm [7], whereas increasing the 
intensity might be because of the more and more NPs created due to the decrease of silver ions 
existing in aqueous solutions. Fig (2.b), is showing the UV-Visible absorption spectra regarding 
colloidal AuNPs as a function of the exposure time. In addition, the highest absorption has been at 
(520nm-525nm) that indicates the particle size is not more than (20nm). The AuNPs that are prepared 
in 6mins concentration is showing distinctive behavior, while the absorbance spectrum has been 
elevated in comparison to the other sample. Furthermore, the results verified the presence of AuNPs 
with the sphere shape, also in accordance with those acquired in literature with regard to light 
scattering spectra simulation of AuNPs utilizing Mie theory 
 

 
Figure 2. Ultraviolet-visible absorption spectrum of nanoparticles  prepared using jet plasma as a 
function of exposure time: [1] Silver nanoparticles (AgNPs)  , [1] Gold nanoparticles (AuNPs) 

X-Ray Diffraction (XRD) 
Patterns of XRD of the dried Ag NPs which have been synthesized with the use of the Ar jet approach 
has been altered have shown the Bragg reflection which have been representative of the structures of 
the fcc of the silver NPs. Fig.3 (a) illustrates spectra of the XRD Ag NPs which have been  prepared 
as an exposure time function, in which the peaks at angles of 38.20 and 44.40, correspond to (111) 
and (200) planes of Ag, following the matching with the standardized Xray models of the Ag (JCPDS 
No04-0783). Abovementioned pattern has shown the fact that patterns of the diffraction of any peaks 
can’t be copied into other types of material, indicating the fact of prepared sample’s purity and its 
freedom of any added types of impurity [1]. Increasing the exposure time leads to better crystallization 
of the X-ray patterns 

Materials Science Forum Vol. 1050 55



 

 
Figure 3. X-ray patterns of NPs which have been prepared with the use of the jet plasma as an 

exposure time function: [1] Ag NPs  ,[1] Au NPs 

Field Emission Scanning Electron Microscopy Study 
FESEM images (Figure4) demonstrate synthesized Ag NPs and Au NPs morphological characters 
with the use of plasm jet. Fig. 3a illustrates that well dispersed Ag NPs image, the NPs particle sizes 
range between 20nm and 41nm with spherical shape. Whereas for Au NPs collide about 26nm-33nm 
with spherical shapes as can be seen in Fig. 4 . 
 

 
Figure 4. FESEM images of the colloidal nanoparticles prepared using jet plasma: [1]Silver 

nanoparticles (AgNPs), [1] Gold nanoparticles (AuNPs) 

Cytotoxicity Assay: 
The in vitro tests of the cytotoxicity have been assessed against the Normal embryonic cell line REF 
and the digestive system (Skg, HC) cell lines under a variety of the series dilute of the Ag and Au 
NPs, for the calculation of the effects of the nanoparticles on cancer cell lines. The maximum HC cell 
line cytotoxicity has been obtained in the case where 100 µg\ml of the Au NP exposure has been 
69.60%, whereas 100 µg\ml Au NP exposure has been 69.20% for the SKg cell line. Cytotoxicity of 
normal cell lines of the REF in the case of the exposure 100 µg\ml Au NPs has been 40.60%, While 
it gave 46.9% when exposed to a concentration of 100 µg\ml of AgNPs, can be seen in figure5. 

[1] [1] 
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Figure 5. Cytotoxicity assay of AuNPs and AgNPs exposure on  (A) HC cell line, (B) SKg cell line 

and (c) REF cell line  

 
Figure 6. Cancer cell lines which have been stained by the crystal violet stains and examined under 
the inverted microscope. [1] HC control [1] Ag NPs-treated cell of the HC (c) Au NPs-treated cells 

of HC [1] Skg control (e) Ag NPs-treated cells of Skg (f) Au NPs-treated cell of Skg 

Gene Expression Analysis  
AuNPs and AgNPs impacts on the gene expressions for 4 distinct genes Bcl-2 (pro-survival) and 
BAX (pro-apoptotic), Endo G and AIF (independent path-way) have been assessed in the SKG and 
the HCAM cell lines.  In cell line of HCAM, BAX and Bcl-2 expression have been down-regulated 
following 48 hours of the incubation time of the Au NPs and Ag NPs, however, EndoG and AIF 
(Independent pathway) over-expression duration of the Au NPs treated and elevated AIF expression 
duration of the Ag NPs treated. In cell lines of the SKG, EndoG and AIF (independent path-way) and 
the over-expression of the BAX in Au NPs however, the Bcl-2 of the down-regulating in the Au NPs 

(A) (B) 

(c) 

a 
HC 

b 
AgNps 

d 
Skg 

C 
AuNps 

e 
AgNps 

f 
AuNps 
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following 48-hour period of the incubation.  Ag NPs of the up expression in the AIF (Independent 
path-way) and the BAX genes however, the downexpression of the Bcl-2 and EndoG following 48-
hrs treated. Fig7 shows the impact of optimal Ag NPs and Au NPs which have been produced by the 
cold plasma on gene. 
 

 
Figure 7. (AIF, Endo G genes) Independent path-way and (Bcl-2 & BAX gene) expression analyses 
through the relative quantitative real time Polymerase Chain Reaction in the cell line of the (1) HC 

and (2) SK-GT-4, (AIF, Endo G genes) Independent path-way and (Bcl-2 & BAX genes) 
expression analyses by the relative quantitative real time 

Discussion:  
      The measurements of the XRD have shown a distinctive pattern for prepared samples. The 
exposure pattern for 6min time has been more sufficient compare to other sample types. 
Sherer formula [1] has been utilized for the calculation of the size of the particles. It has been 
discovered that the optimal size has been for 6min that is 23nm whereas 32nm, 37 nm for respectively 
5min, and 4min exposure time. Fig. 3b shows patterns of the XRD of dried particles of Au which 
have been produced with the use of Jet Plasma as plasma system exposure time. The XRD pattern 
test results have shown a pattern of the diffraction from the Au NP with an fcc structure of the 
crystalline. The XRD 2θ peak is 38.18º and 44.44º. It may be traced to 111&200 levels of the 
crystalline, without any other peak which may result from the impurities. XRD pattern vertices have 
been centred surrounding the face in the gold because of cubic structure (fcc). The diffraction patterns 
of the XRD of the Au NPs are corresponding to standard gold JCPDS (file00-004-0784). (111) peak 
intensity at a diffraction of 38.18 degrees has been considerably stronger compared to (200) peak at 
44.44 degrees for presence of the ubiquitous samples at 5 minutes, and 6 minutes. It has been 
discovered that for the sample which has been produced at 6 minutes include 3 peak values that may 
result from the 2θ which equals 38.10°, 44.40º, and 66.40º, for (111),(200), as well as (220). The 
mean value of the Au NPs volume has been computed with the use of the Debye-Scherer equation 
through the determination of strongest width of the peak. The crystals size for 6min has been 18nm 
whereas 27nm, 32 nm for 5min and 4min time of exposure. The rustles have shown that the size of 
the crystal for the collide Ag and Au NPs have been dependent upon the plasma system time of 
exposure.  
      FESEM images NPs particle sizes that have been obtained with the use of the images of the 
microscopic electron microscopy has been nearly equal to that which has been produced by the 
measurements of the XRD. It has been stated that metallic NPs shapes affects their electronic and 
optical characteristics. 
      This study aimed to investigate the involvement of caspase-independent way of apoptosis through 
treatmen by AuNPs and AgNPs. . The gold and silver nanoparticles showed potent cytotoxicity 
against HC and SK-GT-4 cancer cells. The biosynthesized nanoparticles showed a direct dose-
response relationship, and the cytotoxicity was increased by the increasing concentrations of metal 
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nanoparticles. The IC50 values of AuNPs and AgNPs were found at 100 μg/ml, respectively which 
showed significant cytotoxicity in HC and SK-GT-4 cells for 48 hrs. of exposures.  
      The biosynthesized AuNPs induced over 60 % cell death in HC and SK-GT at the highest 
concentration of 100 μg/ml. The inhibitory concentration of gold nanoparticles was calculated to be 
100 μg/ml, However, the silver nanoparticles have less toxicity against HC and SK-GT-4 cells 
compared with gold nanoparticles. Recently, Vasanth et al. (2014) proposed the MCF-7 cells treated 
with silver nanoparticles affected the percentage of cell viability at different ranges of 
concentrations[30]. The AgNPs show 90 % cell death at 250 μg/ml. The treated cancer cells 
underwent membrane blebbing, morphological changes and eventually involved in apoptosis. Also, 
the GNPs treated MDA-MB-231 cells showed slightly higher cytotoxic effects than the silver 
nanoparticles[31]. However, both silver and gold nanoparticles showed toxic effects with more than 
40 % cell death at 100 mg/ml of nanoparticles[32]. The cytotoxic effect of nanoparticles in DL tumor 
cells was found at 50 μg/ml and above. The cell viability was considerably decreased by the increasing 
concentration at 25– 300 μg/ml. The AuNPs and AgNPs have been reported to be of various 
concentrations between 100–300 and 5–50 μg/ml, against different cell lines such as HeLa cells, Hep-
2 cells, and MCF-7 cell line [30, 33, 34]. The observations confirm that the nanoparticles toxicity 
may vary according to the types of cell lines. Also, the size of the metal nanoparticles is also one of 
the key factors in cytotoxic activity of cancer model [35]. The cell morphological changes in the 
treated HC and SK-GT cells are shown in Figure 6. The metal nanoparticle-treated cells clearly 
showed the apoptotic mechanisms that started through the altered cell membranes. 
      Quantitative real-time polymerase chain reaction (RT-qPCR) is a novel technique to appropriately 
identify the different patterns of gene expressions in cancer cell lines. We studied the expressions of 
pro-apoptotic and pro-survival genes such as BCL2, BAX and AIF and EndoG (caspase-
independent). The expressions of BCL2 and BAX, AIF and EndoG have shown significant changes 
in the gold and silver nanoparticle-treated samples compared with the control (p< 0.05).  
      In the present research, AIF and Endo G (caspase-independent pathway) expression was 
significantly upregulated in gold and silver nanoparticle-treated samples (p< 0.0001) in HC and SK-
GT cell line. Those data have shown that the nanoparticles could be as well inducing the 
mitochondrial apoptosis through a caspase-independent path-way in the cell lines of the digestive 
system. 
      Previous studies have demonstrated the ability of gold and silver nanoparticles to induce the 
programmed cell death of cancer cells by activating the caspases-dependent pathway [34, 36]. The 
current study relies on the susceptibility of gold and silver nanoparticles to the induced of 
programmed cell death during the activation of the Caspase-independent pathway. 
      In the present research, caspases-independent apoptosis involvement has been research with the 
Ag NPs and Au NPs induced apoptosis in the (HCAM) and the (SK-GT4) cell lines in a time and 
concentration dependent-way. Those results have been generally coinciding with numerous of the 
newest reports with the use of a variety of the assays which described the interference with the 
regulations of the DNA following the Au NPs and Ag NPs exposures [18]. 
      Two main path-ways are leading to the apoptosis. One of them begins by the existence of the cell-
surface receptors of the death in the membrane, the other one begins by the mitochondria [37].  Bcl2 
protein family plasma members are regulating path-ways of the mitochondria [38]. There are 2 Bcl2 
antiapoptotic (i.e. apoptosis inhibition) protein and Bax proapoptosis (i.e. the stimulation of the 
apoptosis) protein groups belong to such a series of the protein [39]. In the physiologic homeostasis 
of the tissues, the balance between the cell-apoptosis and the proliferation is of high importance, the 
disturbances may result in the unregulated proliferation of the cells in that balance[40]. Which may 
result in the development of the malignant phenotypes. Determining tumor progression and malignant 
transformations may be carried out via the estimation of the apoptosis and proliferation rates [41]. 
      The results showed an increase in the genetic expression of AIF and EndoG after exposure to both 
the gold and silver particles for each of the cancer cell lines and gave a significant difference (p< 
0.0001). 
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      The AIF can be described as mitochondrial protein translating in numerous model systems to the 
nucleus and the cytosol, and mediating the apoptosis which is caspase-independent [42]. Endo G 
plays a role in the copy, repair and recombination of the DNA of the mitochondria [23], Translates 
from the mitochondria to nucleus which is resulted from the oxidative stresses [43]. The mitochondria 
free Endo G is interacting with the AIF in nucleus and plays a role in Caenorhabditis elegans with 
the apoptosis which is caspase independent [44]. The DNA cannot be decreased by the AIF; the AIF 
as well as the EndoG could be participating in degrading nuclear DNA [45]. Results have shown that 
AIF / EndoG levels increased throughout the induced apoptosis of the Au NPs and Ag NPs, and the 
translocation of the AIF and EndoG declined as a result of the silencing of bNIP3. In other words, the 
BNIP3 plays a role in caspase-independent apoptotic procedure and is lying  up-stream the of AIF / 
EndoG. The activation of PARP1 results in the generation of the PAR in nucleus which has been 
released to cytosol and results in placing it with the mitochondria for the purpose of inducing AIF 
release [46]. Mature AIF has a weakly linked external membrane [47], in which the PAR may be 
detached [42, 46].  
The BCL-2 interacting protein 3, affected throughout the Au NPs and ag NPs, has an impact on the 
caspase-independent path-ways and it is up-stream of the AIF / EndoG. BAX and BCL-2 silencing 
results in the prevention of the release of the mitochondrial cyt c to the cytosol and the caspase-
dependent apoptosis in the embcyoid differentiation of a body [48].  
.R. Mettam, L.B. Adams, How to prepare an electronic version of your article, in: B.S. Jones, R.Z. 
Smith (Eds.), Introduction to the Electronic Age, E-Publishing Inc., New York, 1999, pp. 281-304. 

Conclusion 
      This study has shown that the Ag NPs and the Au NPs which have been produced by the plasma 
jet kill HCAM and the SK-GT4 cell types  in addition to the Au NPs have a little higher effect. The 
killing impact discovered throughout the induction of the apoptosis is involved with the caspase 
independent pathways. In addition to that, the Au NPs induced Endo G up-regulation whereas the Ag 
NPs did not, and that could be referring to another path-way with the killing effect. Those two NPs 
have been discovered to have lower toxicity in the normal cells, possibly indicating the selective 
killing impact, suggesting the use of those lately produced NPs in the treatment of cancer. 
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