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Abstract. – OBJECTIVE: Human sirtuin-3, a 
protein involved in the mediation of tumors, has 
been shown to be present in malignancies. The 
goal of this study was to measure serum sirtu-
in-3 levels in esophageal squamous cancer cells 
and to determine whether sirtuin-3 may possess 
predictive value in advanced cases of esopha-
geal squamous cell carcinoma (ESCC). 

PATIENTS AND METHODS: A total of 130 ES-
CC patients and 50 healthy control subjects par-
ticipated to the study. Serum sirtuin-3 levels 
for all 180 subjects were measured using en-
zyme-linked immunosorbent assay (ELISA). 

RESULTS: Median sirtuin-3 levels were signifi-
cantly higher in patients with ESCC than in the 
control subjects. 

CONCLUSIONS: The presence of consider-
ably elevated levels of sirtuin-3, could be a pow-
erful mediator of advanced ESCC in ESCC pa-
tients, suggests that sirtuin-3 may be a useful 
indicator of the disease.
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Introduction

Despite recent advances in the treatment of 
esophageal squamous cell carcinoma (ESCC)1,2, 
this disease remains lethally malignant, primarily 
because presentation occurs at a late stage, when 
the tumor is no longer responsive to surgical 
resection. The two- and five-year actuarial sur-
vival rates of ESCC patients are 48% and 14%, 
respectively. Novel approaches to the treatment 
of ESCC, such as neoadjuvant chemotherapy and 
chemoradiotherapy, present no clear advantage 
over surgical resection alone1,2.

The poor prognosis for this cancer is largely 
due to delayed diagnosis. Various tumor markers 
have been employed in the diagnosis of ESCC3,4. 

Analysis of serum sirtuin-3 activity in ESCC pa-
tients could be useful in determining whether sir-
tuin-3 activity can serve as a useful tumor marker 
in this pathology, which in turn may hold promise 
for the early diagnosis of esophageal cancer. 

In this study, we used enzyme-linked im-
munosorbent assay (ELISA) to measure serum 
sirtuin-3 levels in patients with ESCC, in order to 
assess the clinical value of sirtuin-3 in the diag-
nosis of ESCC.

Patients and Methods

Patients
The study involved a total of 180 participants, a 

study group consisting of 130 ESCC patients (age 
range 28-73 years, median age 57.31 ± 5.84 years; 
45 women and 85 men) and 50 healthy control 
subjects (age range 28-70 years, median age 56.22 
± 6.17 years; 30 women and 20 men). Peripheral 
blood samples from all participants were collect-
ed at the Yuzuncu Yil University, Departments of 
General Surgery, Thoracic Surgery, and Gastro-
enterology (Van, Turkey). 

All patients with histologically proven ESCC, 
as confirmed either by endoscopic biopsy or 
surgery, who were available for follow-up, were 
included in the study. 

All data obtained were kept confidential and 
used only after receiving formal written consent. 
The study was approved by the Ethics Committee 
of Yuzuncu Yil University Hospital.

Collection of Serum Samples 
In each case, 3 mL of peripheral blood collect-

ed from each subject was quickly transferred to 
an ordinary tube and allowed to settle at room 
temperature (24-25°C) for 20-25 min. Next, 1 mL 
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of supernatant was aspirated and transferred to 
a clean 1 mL centrifuge tube, and the following 
steps were completed within 1 h (at room tem-
perature) or 2 h (at 4°C): centrifugation at 1500 
rpm for 20 min at 4°C, collection of the superna-
tant, and storage at -80°C for future use.

Biochemical Analysis
Serum levels were analyzed in duplicate with 

the inclusion of two quality control samples for 
every run. Levels of sirtuin-3 were measured 
using commercially available sandwich ELISA 
(enzyme-linked immunosorbent assay) (Human 
Sirtuin-3 ELISA kit, code: MBS091264 MyBio-
source, San Diego, CA, USA). Sensitivity was 0.1 
ng/mL (range: 0.25-8 ng/mL). Intra- and inter-as-
say coefficients of variability (CV) were both less 
than 15% [CV (%) = SD/mean × 100]. 

Statistical Analysis
The Shapiro-Wilk normality test and One Sam-

ple Kolmogorov-Smirnov test were performed, 
and a histogram, Q-Q plot, and box plot were 
drawn. The data presented are mean, standard 
deviation, median, minimum, maximum, and fre-
quency, the last given as a percentage. The sirtu-
in-3 variable, which exhibited normal distribution 
between the two groups, was analyzed using the 
independent samples t-test, while age, which was 
not normally distributed, was analyzed using the 
Mann-Whitney U test. The variable of gender 
was evaluated using a x2 test with the Yates conti-
nuity correction. The cut-off for significance was 
a p-value less than 0.05, based on a bi-directional 
hypothesis. Analyses were performed using SPSS 
(IBM SPSS Statistics for Windows, Version 20.0, 
IBM Corp., Armonk, NY, USA).

Results

Table Ι presents demographic and clini-
cal-pathological data as well as test results for all 
study participants. 

Equal variances for age were assumed to be 
0.251, and the two groups did not significantly 
differ in age (p = 0.573; Figure 1). The gender 
breakdown was also similar in both the patient 
and control groups (p = 0.728). The mean serum 
sirtuin-3 level was 7.5 ± 1.2 ng/mL for ESCC 
patients and 1.1 ± 0.3 ng/mL for healthy subjects. 
Serum sirtuin-3 levels were significantly higher 
in patients with ESCC than in the control group 
(p < 0.001; Table I and Figure 2). 

Discussion

The present study found serum sirtuin-3 levels 
to be significantly elevated in patients with ESCC 
compared with healthy subjects. 

Because sirtuin-3 appears to be a factor in 
carcinogenesis, its inhibitors/activators may have 
potential therapeutic efficacy6. Sirtuin-3 is linked 
to a form of metabolic reprogramming termed 
the “Warburg effect” in cancer cells7 and has 
been shown to play a role in angiogenesis, tissue 
invasion, and metastasis8. A study found elevated 
sirtuin-3 levels in oral squamous cell carcino-
ma (OSCC) cell lines and human OSCC tissue 
samples9. Sirtuin-3 expression was also recently 
reported to have been downregulated in 4 paired 
hepatocellular tissues10.

Figure 1. The histogram of the age of the all subjects.

Table I. The demographic variables and Sirtuin-3 levels of the controls group and patients with ESCC. 

	 Controls (n = 50)	 Patients (n =130)	 p-value

Age years	 56.22 ± 6.17	 57.31 ± 5.84	 > 0.05
Min-Max 	 (28-70)	 (28-73 
Gender (M/F)	 (20/30)	 (85/45)
Total sirtuin-3 (ng/mL)	 1.1 ± 0.3	 7.5 ± 1.2	 < 0.001
Min-Max	 (0.3-2)	 (6-8)
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Data thus far have demonstrated that sirtuin-3 
exhibits dichotomous functions, either as a tumor 
promoter or suppressor11. Evidence supporting 
the role of sirtuin-3 in tumor promotion was 
provided by a study, which found that sirtuin-3 
prevented the growth arrest of bladder cancer 
cells12. In another study13, the persistence of high 
sirtuin-3 levels could have been supported by the 
ability of sirtuin-3 to induce apoptosis. 

The dichotomous role of sirtuin-3 in cancer, in 
both the promotion and suppression of tumors, 
highlights the importance of further investigation 
of this subject. 

Conclusions 

The present study has provided evidence that 
sirtuin-3 is found in elevated concentrations in 
ESCC patients, particularly in those with dissem-
inated cases. Furthermore, it has demonstrated 
that measuring serum sirtuin-3 levels may be of 
value in determining the postoperative survival 
of ESCC patients. However, the nature of the 
mechanism of sirtuin-3 in the progression of ES-
CC is still imperfectly understood, and thus this 
topic warrants further examination.
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Figure 2. The histogram of the sirtuin-3 levels of the all 
subjects.


