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Summary

Purpose: To investigate the expression of sirtuin type 1
(Sirtl) and adenosine 5’-monophosphate (AMP)-activat-
ed protein kinase (AMPK) in non-small cell lung cancer
(NSCLC), and to explore the mechanism of their functions
in NSCLC.

Methods: Cancer tissues (NSCLC group) and the adjacent
normal healthy tissues (control group) of 50 patients with
NSCLC were selected, and H&E staining was performed to
identify the histopathological differences. Reverse transcrip-
tion polymerase chain reaction (RT-PCR), immunofluores-
cence staining and Western blot were performed to detect
the expression of Sirtl and AMPK in tissues of NSCLC
group and control group. SPSS17.0 statistical software was
used to analyze the differences in the expression of Sirtl
and AMPK between control group and NSCLC group.

Results: Significant differences in histopathological struc-
ture were found between NSCLC and control group by H&E

Introduction

With economic development and increased
effects of environmental and other factors, lung
cancer has become a common malignant tumor
that seriously affects people’s health [1-3]. Patho-
genesis of NSCLC is very complex [4]. Sirtl and
AMPK have recently been reported to be closely
correlated with the development of NSCLC [5,0].
In this study, H&E staining was performed to de-
tect the histopathological differences between

staining. Compared with control group, cell structure in
NSCLC group was destroyed and condensed nuclei were
observed, indicating the lung injury. Results of RT-PCR, im-
munofluorescence staining and Western blot showed that
the expression levels of Sirtl and AMPK were significantly
lower in the NSCLC group than in the control group at
both mRNA and protein levels. Results of variance analy-
sis showed significant differences in the expression levels
of Sirtl and AMPK between control group and NSCLC
group (p<0.01).

Conclusion: The abnormal expression of Sirtl and AMPK
was closely related to the occurrence and development
of NSCLC.

Key words: adenosine 5-monophosphate (AMP) -acti-
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the control group and the NSCLC group. In addi-
tion, expression levels of Sirtl and AMPK in both
NSCLC and control groups were detected by RT-
PCR, immunofluorescence and Western blot to in-
vestigate the differences in the expression of Sirtl
and AMPK between NSCLC and control groups, so
as to explore the roles of Sirtl and AMPK in the
development of NSCLC and provide new insights
to the genetic diagnosis and treatment of NSCLC.
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Methods

General information

Cancer tissue and adjacent healthy tissue speci-
mens were obtained from 50 patients with NSCLC
who were treated in our hospital from 2014 to 2016.
All patients signed informed consent. Patients included
32 males and 18 females, and the ages ranged from 45
to 72 years. Tissues were fixed in 10% formalin and
embedded in paraffin, followed by H&E staining and
immunofluorescence staining. The remaining tissues
were used for RT-PCR and Western blot.

Major reagents

Trizol total RNA extraction kit and reverse tran-
scription kit (TTANGEN, Bejing, China); BCA protein
quantitative kit and IP lysate (Beyotime Biotechnology,
Shanghai, China); total protein extraction kit (KeyGEN
BioTECH, Jiangsu, China); anti-GAPDH, anti-Sirtl and
anti-AMPK monoclonal antibodies, secondary antibody
and immunofluorescence secondary antibody (CST,
Boston, USA). All reagents were purchased.

Histopathological examination

Tissues of control group and NSCLC group were
embedded in paraffin and cut into 5 mm sections. Rou-
tine method was used to perform H&E staining. The
stained tissues were observed under an optical micro-
scope (x200, Nikon Eclipse TE2000-U, Nikon, Japan) for
histopathological study.

Real-time PCR

Tissue in the control and NSCLC groups were
mixed in Trizol reagent to make homogenate. The ho-
mogenate was kept at room temperature for 5 min for
complete lysis, followed by centrifugation (12000 g,
4°C) for 5 min to collect the supernatant. The superna-
tant was mixed with chloroform and kept at room tem-
perature for 5 min, followed by centrifugation (12000 g,
4°C) for 15 min to collect the supernatant. The super-
natant mixed with the same volume of isopropanol
was kept at room temperature for 10 min, followed by
centrifugation (12000 g, 4°C) for 10 min to collect the
precipitate. After washing with 75% ethanol, the pre-
cipitate was dissolved in RNase-free water. The optical
density (OD) 260 /OD280 ratio was determined and the
RNA concentration was measured. Primers (Sangon,
Shanghai, China) used for PCR reactions are listed in
Table 1.

Table 1. Sequences of primers used in real-time PCR

Immunofluorescence analysis

Paraffin-embedded tissue sections were subjected
to dewaxing by xylene and hydration by passing a se-
ries of graded concentrations of ethanol, followed by
antigen retrieval and washing with 0.01 M PBS (pH
7.4) for 3 times, 5 min each time. After blocking in 10%
BSA at 37°C, diluted fluorescence labeled antibody
(1:70) was added, followed by incubation in wet box
overnight at 4°C. After washing with 0.01 M PBS (pH
7.4) for 3 times, 5 min each time, fluorescence labeled
secondary antibody (1:100) was added and incubated
at 37°C for 2 hrs in wet box. Finally, slides were sealed
with buffered glycerol and observed under an upright
fluorescence microscope.

Western blot

Tissues of the control group and NSCLC group
were washed with pre-cooled saline, and total protein
was extracted using a total protein extraction kit. Tis-
sues were ground in immunologic precipitation lysate
containing phenylmethanesulfone fluoride (PMSF)
and protease inhibitors, followed by centrifugation
(4°C, 12000 g) for 10 min to collect the supernatant.
The supernatant was further centrifuged (4°C, 12000
g) for 20 min to collect the supernatant again. Pro-
tein concentration was measured using BCA protein
quantification kit, and 10 pl of protein from the sam-
ple was subjected to SDS-PAGE electrophoresis under
220V until bromophenol blue reached the bottom of
the gel. Protein was then transferred to polyvinylidene
fluoride (PVDF) membrane, followed by blocking with
5% skimmed milk at room temperature for 3 hrs on
a shaker. After that, membranes were incubated with
the corresponding primary antibodies (1:1000) over-
night at 4°C. After washing with tris-buffered saline
and tween 20 (TBST) for 3 times, 10 min each time,
membranes were incubated with secondary antibody
(1:2000) at room temperature for 1 hr. After wash-
ing with TBST for 3 times, 10 min each time, electro-
chemiluminescence (ECL) solution was added for color
development.

Statistics

Experimental data were expressed as mean + SD
and were processed by SPSS 17.0 statistical software.
The means between groups were compared using the
t-test, while the means among groups were compared
using one-way ANOVA. P<0.05 was considered as sta-
tistically significant.

Gene Forward primer (5’-3°) Reverse primer (5™-3")

Sirtl TTCAGGTCAAGGGATGGTATTT TGTTCCAGCGTGTCTATGTTCT
AMPK CGCCAGGGTTTTCCCAGTCACGAC GAGCGGATAACAATTTACAGG
B-actin CTGGGACGACATGGAGAAAA AAGGAAGGCTGGAAGAGTGC
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Results

Observation of pathological changes by H&E staining

Tissue sections of control and NSCLC groups
were stained with H&E to observe histopathologi-
cal changes. Compared with the control group, cell
structure was destroyed and nuclei were seriously
condensed in the NSCLC group, indicating severe
lung injury (cancerization) (Figure 1).

Expression of Sirt] and AMPK detected by RT-PCR

As shown in Figure 2, the expression levels
of Sirtl and AMPK were significantly lower in the
NSCLC group than in the control group (p<0.01).

Expression of Sirtl in the control and NSCLC group
detected by immunofluorescence staining

As shown in Figure 3, the results of immu-
nofluorescence staining showed that Sirtl was
highly expressed in the control group, but the ex-
pression level in NSCLC was relatively low. These
results suggest that the expression level of Sirtl
was higher in the control group than in the NSCLC

group.

Expression of AMPK in the control and NSCLC group
detected by immunofluorescence staining

As shown in Figure 4, immunofluorescence
staining showed that AMPK was highly expressed
in the control group but rarely in the NSCLC
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Figure 1. H&E staining results of tissues in the control
and NSCLC group (x200). Compared with the control
group, cell structure in the NSCLC group was destroyed
and nuclei were condensed (cancerization).
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Figure 2. Expression of Sirtl and AMPK in NSCLC and
control groups. The expression levels of Sirtl and AMPK
mRNA in the NSCLC group were significantly lower than
those in the control group. **compared with the con-
trol group, p<0.01. All experiments were performed in
triplicate.
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Figure 3. Immunofluorescence staining results of Sirtl
in the control and the NSCLC group (x400). Sirtl was
highly expressed in the control group and rarely ex-
pressed in the NSCLC group.
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group. These results suggest that the expression
level of Sirtl was higher in the control group com-
pared with the NSCLC group.

Expression of Sirtl and AMPK in the control and
NSCLC group detected by Western blot

As shown in Figure 5, protein was extracted
from the tissue of the control group and NSCLC
group for Western blot. The results showed that
the expression levels of Sirtl and AMPK were sig-
nificantly lower in the NSCLC group than in the

control group (p<0.01).

AMPK

Control

NSCLC

Figure 4. Immunofluorescence staining results of AMPK
in the control and the NSCLC group (x400). AMPK was
highly expressed in the control group but the expression
level was relatively low in the NSCLC group.

Discussion

In recent years, numerous studies have shown
that the incidence of lung cancer is gradually in-
creasing, seriously affecting people’s health and
life [7-9]. NSCLC is a common type of lung can-
cer with high incidence [10]. Therefore, the de-
velopment of safe and effective methods for the
treatment of NSCLC is an ever-lasting target. The
development of NSCLC is closely related to the ex-
pression of a variety of genes. The development of
treatment using these genes as targets may im-
prove treatment outcomes of this disease.

As a nicotinamide adenine dinucleotide-de-
pendent deacetylase in mammals, Sirtl can par-
ticipate in the regulation of transcription of relat-
ed genes and the activities of metabolic enzymes
by regulating the acetylation of histones, related
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Figure 5. Expression of Sirtl and AMPK proteins in the
control and the NSCLC group. Expression levels of Sirtl
and AMPK in the NSCLC group were significantly lower
in the NSCLC group than in the control group. **compared
with control group, p<0.01. All experiments were per-
formed in triplicate.

transcription factors and signal transduction mol-
ecules [11-13]. As a multi-functional protein dea-
cetylase, Sirtl has attracted significant attention
due to its roles in extending life span, regulating
cell cycle and apoptosis, regulating metabolism
and many other physiological cellular processes
[14,15]. Studies have shown that Sirtl played an
important role in the treatment of diabetes mel-
litus, obesity and other diseases through its roles
in cell survival and apoptosis, and lipid metabo-
lism [16]. AMPK is widely in the organism and
plays a key role in cell energy metabolism and cell
growth differentiation. As an extremely important
protein kinase, the biological effects of AMPK in
the clinical treatment of various diseases have
been well studied [17,18]. It is generally accepted
that AMPK has great potentials in the treatment
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of cardiovascular disease, diabetes, obesity, cen-
tral nervous diseases and cancer [19,20].

In this study, NSCLC tissue and normal
healthy tissue were stained with H&E to observe
the histopathological differences between them.
RT-PCR, immunofluorescence staining and West-
ern blot were performed to assess the expres-
sion of Sirtl and AMPK at both mRNA and pro-
tein levels. The results of this study showed that
Sirtl and AMPK were expressed in tissues of the
control group and rarely in the tissues of NSCLC
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