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Currently, cancer has become the leading cause of deaths and is a serious threat to human health. Nanotechnology-based medical
applications are developing rapidly, especially in anticancer research, as nanomaterials can be retained in the cell after their entry
across the cell membrane, making them potential candidates for application in the diagnosis and treatment of tumours. Here, we
prepared silver nanoparticles (AgNPs) and silver/cetuximab (Ag/C225) particles of approximately 20 nm and investigated their
inhibitory effect on proliferation of human nasopharyngeal carcinoma cell line CNE and laryngeal carcinoma cell line HEp-2.
The MTT assay was used to determine their half-maximal inhibitory concentration (IC50) values. Electron microscopy revealed
no obvious morphological differences between the prepared AgNPs and Ag/C225. Treatment of both cell lines with AgNPs and
Ag/C225 increased the proportion of cells in the G0/G1 stage and decreased the proportion of cells in the S stage. AgNP and
Ag/C225 treatments increased the expression of apoptotic proteins Bax and P21 and decreased the expression of Bcl-2 in CNE cells,
compared to control cells. Ag/C225 is internalised by CNE cells, and it enhances X-irradiation-induced cytotoxicity. These results
help increase the understanding of the anticancer effect of AgNPs and Ag/C225 and explore their application as radiosensitisers.

1. Introduction

Nanotechnology has played an increasingly important role in
many fields such as life sciences and materials and chemical
engineering. Nanotechnology has the potential for wide
application in the diagnosis and treatment of tumours [1].
Currently, many nanoparticles are being used in tumour
imaging as well as animal and human experiments. In
particular, nanosilver is attracting increasing attention from
the academic community. Studies on nanosilver toxicity have
shown that silver nanoparticles (AgNPs) can lead to DNA
damage, causing the retardation of the G2/M stage of the cell
cycle [2]. Previous work has confirmed that nanosilver not
only has inhibitory effects on tumours but also plays a role in

enhancing the inhibiting effect of radioactive rays on tumour
cells, when used together with radiation therapy [3].

Radiation therapy is one of the main methods to treat
malignant tumours [4], about 70% of cancer patients have
to receive radiation therapy at different stages of treatment.
Radiation therapy uses radioactive rays to treat tumours,
but it may lead to unbearable adverse reactions due to the
inevitable exposure of normal surrounding tissues to the rays.
Therefore, much attention has been paid to experimentation
with radiation therapy to improve the radiation dose in the
area of the tumour, while reducing the dose in the normal
tissues nearby. A radiosensitiser is a chemical substance used
to selectively enhance the cytotoxic effect of radiation on
tumours without affecting normal tissues [5–7]. In vitro and
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in vivo experiments have confirmed the radiosensitisation
of cetuximab (C225) in head and neck tumours [8]. Cell
cycle analysis revealed that cetuximab and radiation-induced
cells accumulate at the radiation-sensitive G2/M stage and
the relatively sensitive G1 stage of the cell cycle, resulting in
a decrease in the proportion of radiation-resistant S stage
cells, thus remarkably increasing the radiation sensitivity of
tumours.

To date, few radiosensitisers with low toxicity, high
efficiency, and low cost are widely used in clinical settings.
This research is aimed at discussing the synthesis and use of
new types of composite nanoparticles based on the previously
confirmed antitumor effect of AgNPs, thus creating a path
toward to the development of novel, targeted radiosensitis-
ers. In this study, we prepared the composite nanoparticle
Ag/C225 using the hinge of AgNPs and C225 and treated
CNE and HEp-2 cells, in order to evaluate its antitumour
effect.

2. Materials and Methods

2.1. Cell Culture. CNE and HEp-2 cells were cultured in
RPMI-1640 medium containing 10% foetal bovine serum
under the following conditions: 5% CO

2
, 37∘C, and wet satu-

ration. At 80% confluency, the cells were passaged by transfer-
ring from one flask to two to three flasks, after treatment with
0.25% trypsin. Cells that were not tested immediately were
frozen in the corresponding culture medium containing 10%
DMSO, at −70∘C.
2.2. Preparation of AgNPs. First, 80mL of a 0.1mM AgNO3
solution was taken in a round-bottomed 3-mouth flask
equipped with a condenser and mechanical stirrer and
then heated to boiling while maintaining the backflow. Five
millilitres of a 1% (w/v) sodium citrate solution was added
during vigorous stirring; the mixture was stirred and heated
for another 30min. The reaction solution gradually changed
from colourless to bright yellow after the addition of the
sodium citrate solution. When the reaction was complete,
heating was stopped, while stirring was maintained, to cool
the solution to 20∘C. Deionised water was finally added to
obtain a volume of of 100mL.

2.3. Preparation of Ag/C225. Boric acid buffer (pH 9.0) was
added to the AgNP solution to maintain the pH at 7.9,
under continuous shaking at 37∘C. Then, the reaction was
blocked by adding 4% BSA solution (400 𝜇L), followed by the

addition of 400 𝜇L C225. The reaction mixture was stirred
continuously for 30min at 37∘C. Finally, the solution was
centrifuged at 11,742×g and 4∘C for 1 h; the supernatant was
discarded and the appropriate amount of sterile deionised
water was added to dissolve the precipitate.

2.4. Electron Microscopic Detection. A small amount of
self-prepared AgNPs was added to anhydrous ethanol for
ultrasonic dispersion for 15min and then dripped onto a
copper wire mesh with a carbon membrane to prepare the
electron microscopy sample, which was observed under a
transmission electron microscope (TEM).

In addition, cells were collected by centrifugation at
1,200×g for 10min and were immediately fixed with 2.5%
glutaraldehyde (Sigma-Aldrich) in 0.1M phosphate buffer for
4 h. Cells were fixed for 1.5 h using 2% osmic acid (Sigma-
Aldrich) and rinsed with PBS five times. Then, they were
dehydrated with 50, 70, 80, 90, 95, and 100% acetone I for
10min and with 100% acetone II and III for 40min. The 812
epoxy resin and acetone (Sigma-Aldrich) 1 : 1 mixed liquor
was used for embedding and saturation for 1.5 h. Pure resin
was embedded and polymerised for 3 h at room temperature,
for 12 h at 37∘C, for 12 h at 45∘C, and for 48 h at 60∘C. The
embedded end was trimmed, sliced, and double-stained with
uranium lead, as previously described [9] and then observed
under a TEM (JEOL, JEM-1400).

2.5. Observation of Cell Morphology under an Inverted
Microscope. The cells were grown to confluency for 24 h;
the culture medium in each culture flask was discarded.
Then, either RPMI-1640 medium (negative control group) or
0.083∼43.5 𝜇g/mL Ag/C225 was added repetitively, followed
by continuous culture of each group of cells for 48 h. Cell
morphology was then observed and photographed using an
inverted microscope.

2.6. Calculation of Cell Proliferation Inhibition Percentage and
Half-Maximal Inhibitory Concentration (IC50). Cells were
seeded in 96-well plates at a density of 4 × 103 cells per well
and cell viability was determined after 48 h using the methyl
thiazolyl tetrazolium (MTT) assay. To each well, 20 𝜇L of
MTT stock solution (5mg/mL)was added and 200 𝜇LDMSO
was added after 4 h incubation at 37∘C. The absorbance was
measured at a wavelength of 488 nm using a microplate
reader (Bio-Rad, Hercules, USA).

The cell proliferation inhibition percentagewas calculated
according to the following formula:

Inhibition percentage of experimental group (%)
= [(OD value of negative control group −OD value of experimental group)

OD value of negative control group
] × 100%. (1)

The SPSS (Statistical Package for the Social Science) 17.0 was
used to calculate IC50 with the Bliss method.

2.7. Cell Cycle Analysis. The cell cycle distribution of CNE
and HEp-2 was performed mainly according to standard
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protocol [10, 11] via flow cytometry. To be specific, cells (5× 106) were treated with AgNPs and Ag/C225 (at 1/5 IC50)
for 24 h, after which they were collected, washed with cold
phosphate buffered saline (PBS), and fixed in ice-cold 70%
ethanol. The samples were then stored at −20∘C for 24 to
48 h. Before analysis, the cells were washed with cold PBS
and then suspended in PBS solution containing 0.1% Triton
X and 30mg/mL DNase-free RNase A (Sigma, St. Louis,
MO, USA) for 30min at 37∘C. Propidium iodide (PI) was
added at a final concentration of 10 𝜇g/mL. The samples
were then analysed using a FACSCalibur flow cytometer (BD
Biosciences, Franklin Lakes, NJ, USA). Data were processed
with ModFit LT software (Verity Software House, Topsham,
ME, USA). Data for at least 5000 cells were collected for each
sample. All experiments were repeated three times.

2.8. Western Blot. Western blotting was performed accord-
ing to standard procedures [12, 13] using goat monoclonal
antibodies against the following proteins: Bax, Bcl-2, and
p21 (all from Santa Cruz Biotechnology, Dallas, TX, USA).
The mouse monoclonal antibody against 𝛽-actin was from
ZSGB-BIO OriGene (Beijing, China). Primary antibodies
were used at dilution ratios recommended by the manufac-
turers. Horseradish peroxidase-conjugated secondary anti-
bodies were used at a dilution of 1 : 5000.

2.9. Immunocytochemistry. Immunocytochemistry was per-
formed as previously described [14]. Cells mounted on
coverslips were fixed with cold acetone for 10min and then
incubated in a blocking buffer (0.01M PBS with 2% goat
serum, 1% bovine serum albumin, 0.1% gelatin, and 0.1% Tri-
ton X-100) for 30min at room temperature.We used primary
rabbit anti-𝛾-H2AX (Cell Signaling Technology, Danvers,
MA, USA), incubated at 4∘C overnight, and subsequently
incubated for 1 h at 25∘Cwith the goat anti-rabbit IgGDylight
594 secondary antibody (Thermo Scientific, Waltham, MA,
USA). Nuclei were counterstained with 4,6-diamidino-2-
phenylindole (DAPI) (Sigma-Aldrich). Cells mounted on
coverslips and incubated with PBS without primary anti-
bodies served as negative controls (not shown). Cells were
examined through an upright fluorescence microscope (Carl
Zeiss, Jena, Germany).

2.10. Statistical Analysis. Data are expressed as mean ± SD.
Statistical software SPSS version 17 (SPSS, Chicago, USA) was
used to carry out one-way ANOVA followed by a SNK test.
The criterion of statistical difference was set at 𝑃 < 0.05.
3. Results

3.1. Characteristics of AgNPs and Ag/C225. The prepared
AgNPs and Ag/C225 nanoparticles were light black powders,
and they were suspended in a colloidal state with excellent
dispersion. AgNPs showed no layered sedimentation at 4∘C
within 48 h and displayed slightly layered sedimentation after
two weeks.The suspension could be restabilised after 1min of
ultrasound treatment. Composite material Ag/C225 showed
no layered sedimentation at 4∘C within 48 h and displayed

slightly layered sedimentation after oneweek.The suspension
could be restabilised after 1min of ultrasound treatment.

After ultrasound dispersion, the prepared AgNPs were
quasi circular with high electronic density and uniform size
in distributed or aggregated clusters (Figure 1(a)), as observed
under a TEM. After ultrasound dispersion, the prepared
Ag/C225 nanoparticleswere almost circularwith partial areas
having high electronic density in distributed or aggregated
clusters (Figure 1(b)), as observed under a TEM. No obvious
morphological difference was observed between them.

3.2. AgNPs and Ag/C225 Inhibited the Proliferation of CNE
and HEp-2 Cells. After a 24 h coincubation of CNE cells
with AgNPs or Ag/C225, morphological changes in cells were
observed under a light microscope (Figure 2). The control
CNE cells were in the shape of long shuttles with complete
external forms, close layout, full neoplasm, evenness, and
transparency and grew on the bottle wall. With increased
density of AgNPs and Ag/C225, the CNE cell morphology
changed from the dominant long shuttle to the dominant
short shuttle and the cells were quasi oval, with widened
cell spacing and decreased cell density. Neoplasm showed
decreased transparency, enhanced refraction degree, and
decreased cell adherence ability; some cells shrunk, separated
from the surrounding ones, and floated at the top of the
culture solution (Figures 2(e) and 2(f)). MTT assay revealed
that AgNPs andAg/C225 inhibitedCNE cell proliferation in a
dose-dependent manner. The half inhibiting densities (IC50)
of AgNP- and Ag/C225-treated CNE cells were 9.909 𝜇g/mL
and 14.25 𝜇g/mL, respectively (Table 1 and Figure 2(g)), while
the 1/5 IC50 was 1,982 𝜇g/mL and 2.90 𝜇g/mL, respectively.

After a 24-h coincubation of HEp-2 cells and AgNPs,
morphological changes in cells were observed under a light
microscope (Figure 3). The HEp-2 cells in the control group
were in the shape of long shuttles with complete external
form, close layout, full cytoplasm, evenness, and transparency
and grew on the bottle wall. With increased density of AgNPs
and Ag/C225, the HEp-2 cell morphology changed from
dominant long shuttle to dominant short shuttle and the
cells were oval shaped, with decreased cell density, decreased
transparency, enhanced refraction degree, and decreased
cellular adherence ability; some cells shrunk, separated from
surrounding ones, and floated at the top of the culture solu-
tion (Figures 3(e) and 3(f)). AgNPs and Ag/C225 inhibited
HEp-2 cell proliferation in a dose-dependent manner. The
IC50 values for AgNPs and Ag/C225 against HEp-2 cells
were 2.243 𝜇g/mL and 2.206𝜇g/mL, respectively (Table 2 and
Figure 3(g)), showing no obvious difference between them.

3.3. Influence of AgNPs and Ag/C225 on the CNE and HEp-2
Cell Cycles. After a 24-h coincubation ofAgNPs andAg/C225
(at 1/5 IC50) with CNE cells, we used flow cytometry (FCM)
to detect cell cycle distributions (Figures 4(a)–4(c)). In the
AgNP- and Ag/C225-treated groups, cells at the G0/G1 stage
accounted for 52.78 ± 6.42% and 75.54 ± 6.26%, respectively,
with a statistically significant difference (𝑃 < 0.05 for both)
compared to their respective control groups. There was also
a statistically significant difference between the G0/G1 cell
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Figure 1: Transmission electron microscopy image of (a) AgNPs and (b) Ag/C225, indicating excellent dispersion and uniformity. Most of
the AgNPs and Ag/C225 were spherical or nearly spherical. Scale bar: 50 nm.
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Figure 2: CNE cell morphology after Ag/C225 treatment. (a) Control group. Scale bar: 100 𝜇m. (b–f) Ag/C225 treatment groups
(0.083–43.5 𝜇g/mL Ag/C225). (g) Corresponding inhibition ratios for AgNP treatment and Ag/C225 treatment at different concentrations in
CNE cells (𝑛 = 5).
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Table 1: Corresponding inhibition ratios of AgNP treatment and Ag/C225 treatment at different concentrations in CNE cells (𝑛 = 5).
Treating concentration (𝜇g/mL) Inhibition ratio (%)

AgNPs Ag/C225
0 0 0
0.083 1.44 ± 0.028 0.51 ± 0.031
0.166 1.29 ± 0.033 2.73 ± 0.133
0.332 0.38 ± 0.026 4.09 ± 0.936
0.6641 1.29 ± 0.211 5.77 ± 1.309
1.3281 0.91 ± 0.208 6.13 ± 2.687
2.6563 8.62 ± 1.141 6.34 ± 1.233
5.3125 18.31 ± 3.201 26.58 ± 3.199
10.625 23.00 ± 4.127 54.60 ± 3.803
21.25 80.03 ± 4.318 79.22 ± 3.422
42.50 93.27 ± 5.239 91.23 ± 6.102
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Figure 3: HEp-2 cell morphology after Ag/C225 treatment. (a) Control group. Scale bar: 100 𝜇m. (b–f) Ag/C225 treatment groups
(0.083–43.5 𝜇g/mL Ag/C225). (g) Corresponding inhibition ratios of AgNP treatment and Ag/C225 treatment at different concentrations
in HEp-2 cells (𝑛 = 5).
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Table 2: Corresponding inhibition ratios of AgNP treatment and Ag/C225 treatment at different concentrations in HEp-2 cells (𝑛 = 5).
Treating concentration (𝜇g/mL) Inhibition ratio (%)

AgNPs Ag/C225
0 0 0
0.083 2.57 ± 0.015 6.83 ± 0.031
0.166 6.86 ± 0.032 9.19 ± 0.133
0.332 6.35 ± 0.061 10.31 ± 0.936
0.6641 10.91 ± 1.102 12.92 ± 1.309
1.3281 26.10 ± 2.454 22.48 ± 2.687
2.6563 70.96 ± 6.208 72.30 ± 2.133
5.3125 78.06 ± 5.727 71.06 ± 3.199
10.625 81.62 ± 6.706 81.74 ± 3.803
21.25 82.48 ± 5.118 86.83 ± 3.422
42.50 86.64 ± 7.121 89.19 ± 6.102
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Figure 4: (a–c) Cell cycle analysis in CNE cells in (a) control, (b) AgNP-treated, and (c) Ag/C225-treated groups. (d) Quantitative analysis of
CNE cells (𝑛 = 3). (e–g) Cell cycle analysis of HEp-2 cells in (e) control, (f) AgNP-treated, and (g) Ag/C225-treated groups. (h) Quantitative
analysis of HEp-2 cells (𝑛 = 3).

numbers of the two treated groups (𝑃 < 0.05). The G2/M
stage cell percentages in the control group, the AgNPs, and
the Ag/C225 processing groups were 49.23 ± 5.31%, 28.66 ±2.36%, and 15.88 ± 2.20%, respectively; S stage percentages
were 21.78 ± 2.01%, 18.56 ± 1.42%, and 8.57 ± 1.15%,
respectively. The differences in these values were statistically
significant (Figure 4(d)). S stage elimination had an even
moremarked effect in the Ag/C225-treated group (𝑃 < 0.05).

After a 24 h coincubation of AgNPs or Ag/C225 (at
1/5 IC50) with HEp-2 cells, we used FCM to assess cell

cycle distributions (Figures 4(e)–4(g)). In the AgNP- and
Ag/C225-treated groups, G0/G1 stage cell percentages were62.59 ± 5.91% and 74.00 ± 4.12%, respectively; these values
were significantly higher than those of the control group with40.53 ± 4.26% (𝑃 < 0.05), showing that G0/G1 stage was
retarded. G2/M stage cell percentages in the control group
and in theAgNP andAg/C225 processing groupswere 35.49±3.08%, 17.49±1.98%, and 9.65±1.56%, respectively, with the
percentage for S stage being 23.98 ± 2.14%, 19.92 ± 1.20%,
and 16.35 ± 1.18%, respectively. Although the decrease in the
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Figure 5: Expression of BCL-2, BAX, and P21 in CNEs treated with AgNPs and Ag/C225. (a)Western blots and (b) quantitative analysis from
three independent experiments (∗𝑃 < 0.05 compared with all treated groups in Bax expression; #𝑃 < 0.05 compared with all treated groups
in P21 expression; &𝑃 < 0.05 compared with all treated groups in BCL-2 expression).

percentage of cells in the S stage was minimal, there were
statistically significant differences (𝑃 < 0.05) among the three
groups (Figure 4(h)).

3.4. Ag and Ag/C225 Effects on Cell Apoptosis-Related Protein
Expression. As shown in Figure 5, Ag/C225 (at 1/5 the IC50
value) downregulated Bcl-2 and upregulated Bax and p21.
All these changes were the highest at 4 h posttreatment with
Ag or Ag/C225. The inhibitory effect in the Ag/C225 group
outperformed that in the AgNP group, and within the group,
the 1/5 IC50 dosage group outperformed the 1/10 IC50 dosage
group.

3.5. Ag/C225 Could Be Absorbed by CNE Cells and Ag/C225
Enhanced the Cytotoxicity Induced by X-Irradiation. Accord-
ing to TEM, endocytosed Ag/C225 was mainly located in
CNE cytoplasm, Ag/C225 particle clusters were observed
in partial inclusion bodies, and inclusion bodies taking up
Ag/C225 were observed in neighbouring cell membranes,
indicating that cells absorbed Ag/C225 nanoparticles by
endocytosis (Figure 6).

The effects of Ag/C225 on the cytotoxicity of X-ray
irradiation in CNE cells were investigated using immuno-
cytochemistry. Cells were irradiated with different doses
of X-rays and then incubated with 2.418 𝜇g/mL Ag and
1.818 𝜇g/mL Ag/C225 (1/5 the IC50 value) for 24 h. These
concentrations of Ag and Ag/C225 were not significantly
cytotoxic alone at the exposure time used (Figure 1 and
Table 1). Immunofluorescent detection revealed that the
Ag/C225-treatedX-ray-irradiated group showed increased 𝛾-
H2AX focal point number, compared to the X-ray-irradiated
group, indicating that Ag/C225 in conjunction with X-rays
could enhance the effect of CNE cell DNA double strand
break (DSB; Figure 7).

Figure 6: Transmission electron microscopy image shows that cell
absorbs Ag/C225 particles by endocytosis. Scale bar: 0.2𝜇m. Red
arrowheads indicate Ag/C225 particles.

4. Discussion

With the development of nanotechnology, manymetal nano-
materials have been widely used in the industry, medicine,
and life sciences fields. Owing to their small size, nanoma-
terials can stay inside cells after their entry across the cell
membranes or even enter the nucleus through holes in the
nuclear membrane [15]. Nanotechnology has the potential
of being widely applied in tumour diagnosis and treatment.
At present, many nanoparticles have been used for tumour
imaging as well as for animal and human tests. In previous
clinical practice, heavy metal-based nanoparticles like nano-
Au were considered as potential radiosensitisers. Naked gold
nanoparticles (GNPs) can accumulate in tumour tissues
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Figure 7: Foci of 𝛾-H2AX treated with AgNPs or Ag/C225 along with X-ray irradiation. Scale bar: 10 𝜇m.

through passive targeting and be used as a radiosensitiser to
kill tumours.

In this research, we first successfully prepared 20 nm
AgNPs and Ag/C225 particles and primarily characterised
them using electron microscopy. According to ELISA detec-
tion in previous studies, C225 successfully couples with
AgNPs [16]. In subsequent experiments, we chose two lines
of neck tumour cells, namely, human nasopharyngeal car-
cinoma cells (CNE) and human laryngeal carcinoma cells
(HEp-2), for primary in vitro experiments. The influence
of different densities upon growth and proliferation was
observed using light microscopy; cell proliferation was also
monitored by MTT assay and IC50 values were calculated.
The HEp-2 cell line was more sensitive to Ag/NPs and
Ag/C225 than the CNE cell line was. The IC50s of AgNPs
were 2.243 𝜇g/mL and 2.206𝜇g/mL in HEp-2 cells, while
those for CNE cells were 14.25 𝜇g/mL and 9.909𝜇g/mL.These
results show that there was no obvious difference between
Ag/NPs and Ag/C225 in inhibiting HEp-2 proliferation (𝑃 >0.05, Figure 3(g)). According to the IC50 value calculated
from the MTT results, 1/5 IC50 Ag/NPs and Ag/C225 were
used for 24 h coincubation with CNE and HEp-2 cells. FCM
showed that both AgNPs and Ag/C225 (1) induced cells to
enter G0/G1 stage, inhibited growth, and induced damaged
cells to enter into apoptosis state and (2) induced CNE
and HEp-2 cells to enter into S stage less and decreased

the radiation resistance of the cells. The Ag/C225 group
exhibited considerably higher S stage elimination than the
AgNPs group did (Figure 4). The western blot method was
used to detect the expression of proteins related to cell
apoptosis and cell cycle within each group. Protein expression
semiquantification showed that, compared with the CNE cell
control group, AgNP- and Ag/C225-treated groups showed
increased expression of apoptotic proteins Bax and P21 and
decreased expression of the antiapoptotic protein Bcl-2, with
statistically significant differences among the three groups
(𝑃 < 0.05, Figure 5).

As there is no obvious difference between AgNPs and
Ag/C225 in inhibiting HEp-2 proliferation, in future radioac-
tive sensitising-related experiment, we will use the CNE
cell line as the experimental cell line. Electron microscopy
showed that Ag/C225 could be absorbed by CNE cells
(Figure 6), and the immunofluorescence assays revealed the𝛾-H2AX focal points of different groups of cells under the
same energy and dosage of X-rays (Figure 7), hinting at DNA
DSB. Fluorescence microscopy revealed that the 𝛾-H2AX
focal points increased considerably in AgNP- and Ag/C225-
treated groups, compared to that of the control group, with
Ag/C225 showing a higher effect. We deduce that AgNPs
and Ag/C225 possibly inhibit DNA repair by controlling
the expression of DNA repair proteins, thus enhancing the
radiation sensitivity of CNE cells.
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Radioactive rays can kill cancer cells because they can
cause DNA damage to tumour cells, while nonhomologous
end connection serves as the main repair mechanism in DSB
repair caused by ionised radiation. This process requires the
involvement of Ku70, Ku80, DNA ligase IV, and accessory
proteins.Therefore, blocking or reducing the binding of Ku to
brokenDNA strands can influence the radiation sensitivity of
cancer cells [17–20]. Chen et al. indicated that Ku80 expres-
sion was negatively correlated with radiation sensitivity in
low dosage radiotherapy [21], and Ku protein expression
could be used for predicting the radiation sensitivity of cells
[22–26]. In tumour radiotherapy, cancers can be treated via
energy accumulation that will cause DNA DSB in cells. At
present, there are two known mechanisms involved in the
repair of DNA DSB: regrouping repair and nonhomologous
end connection. Of these, homologous matching serves as
a key step in regrouping repair, and Rad51 [27–30] plays
a crucial role therein as a necessary enzyme for catalysing
homologousmatching. Rad51 and Ku proteins represent DSB
repair mechanisms for homologous regrouping repair and
nonhomologous end connection. Our further studies will
focus on investigating whether DNA repair-related proteins
are affected by Ag/NP or Ag/C225 treatment to demonstrate
that Ag/NPs and Ag/C225 can function as radiosensitisers.

5. Conclusion

AgNPs and Ag/C225 can exert an inhibiting effect on human
nasopharyngeal carcinoma cell line CNE and laryngeal carci-
noma cell line HEp-2 by influencing the cell cycle. Moreover,
Ag/C225 can enhance the cytotoxicity induced by X-ray
irradiation.
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