Original Article

Iran J Public Health, Vol. 50, No.9, Sep 2021, pp.1789-1795

Serum Dihydropyrimidinase-Like 3 Concentration in Patients
with Gastric Cancer and Its Diagnostic Value

Huiqiu Zhong *, *Xiaojiang Luo *
1. Department of Otorhinolaryngology Head and Neck Surgery, Jiangxi Provincial People's Hospital, Nanchang 330006, P.R. China
2. Department of Gastrointestinal Surgery, Jiangi Provincial People's Hospital, Nanchang 330006, P.R. China
*Corresponding Author: Email: jbm2k8@163.com

(Received 09 Nov 2020; accepted 15 Jan 2021)

Abstract

Background: We aimed to investigate the serum concentration of dihydropyrimidinase-like 3 (DPYSL3) in
patients with gastric cancer and its clinical significance.

Methods: Seventy four patients with gastric cancer from Wuhan Central Hospital, Tongji Medical College,
Huazhong University of Science and Technology, China from October 2018 to April 2019 were selected as the
case group. Sixty patients with normal gastric mucosa or mild non-atrophic gastritis were selected as the con-
trol group. Serum DPYSL3, CA72-4 and CEA concentrations were measured in both groups.

Results: The serum DPYSL3 concentration in the case group was significantly higher than that in the healthy
control group (22.0419.22 vs. 8.3614.19 pg/L, P<0.001). The serum DPYSL3 concentration in patients with
advanced gastric cancer was significantly higher than that in early gastric cancer (27.09£9.12 vs. 13.04£8.22
pg/L, P<0.01); serum DPYSL3 concentration was significantly correlated with tumor size, TNM stage and
differentiation (P<0.05). When the cutoff value was 20.98 pg/L, the serum DPYSL3 concentration could dif-
ferentiate the gastric cancer with ROCAUC 0.882 (95% CI: 0.828-0.937) with sensitivity and specificity of 75%
and 94%, respectively. Serum CA72-4 concentration could differentiate the gastric cancer from health controls
with ROCAUC 0.812 (95% CI: 0.734-0.834), serum CEA concentration could differentiate gastric cancer with
ROCAUC 0.612 (95% CI: 0.534 ~ 0.634). The serum concentrations of DPYSL3, CA72-4 and CEA in gastric
cancer patients were increased compared to health controls.

Conclusion: Three serological markers have complementary diagnostic value for gastric cancer. Serum
DPYSL3 is a new potential molecular marker for gastric cancer.
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Introduction

Gastric cancer is a common malignant tumor on
a global scale and one of the malignant tumors
with high mortality. China is a high-risk area of
gastric cancer. The number of cases and the
number of deaths each year account for about
45% of the world's total, with more than 1 mil-

lion new cases each year and about 350,000
deaths (1).

The prognosis of patients with gastric cancer is
closely related to the diagnosis and treatment pe-
riod. Early gastric cancer can be completely cured
by endoscopic or surgical treatment. The 5-year

Copyright © 2021 Zhong et al. Published by Tehran University of Medical Sciences.
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license
(https://creativecommons.org/licenses/by-nc/4.0/). Non-commercial uses of the work are permitted, provided the original work is properly cited.

Available at:  http://ijph.tums.ac.ir



http://ijph.tums.ac.ir/
file:///D:/Program%20Files%20(x86)/Youdao/Dict/8.5.3.0/resultui/html/index.html#/javascript:;
file:///D:/Program%20Files%20(x86)/Youdao/Dict/8.5.3.0/resultui/html/index.html#/javascript:;
file:///D:/Program%20Files%20(x86)/Youdao/Dict/8.5.3.0/resultui/html/index.html#/javascript:;
file:///D:/Program%20Files%20(x86)/Youdao/Dict/8.5.3.0/resultui/html/index.html#/javascript:;
file:///D:/Program%20Files%20(x86)/Youdao/Dict/8.5.3.0/resultui/html/index.html#/javascript:;
file:///D:/Program%20Files%20(x86)/Youdao/Dict/8.5.3.0/resultui/html/index.html#/javascript:;
file:///D:/Program%20Files%20(x86)/Youdao/Dict/8.5.3.0/resultui/html/index.html#/javascript:;
file:///D:/Program%20Files%20(x86)/Youdao/Dict/8.5.3.0/resultui/html/index.html#/javascript:;

Zhong & Luo: Serum Dihydropyrimidinase-Like 3 Concentration in Patients ...

survival rate can exceed 90%, while the 5-year
survival rate of advanced gastric cancer is less
than 30% (2). Early diagnosis and screening are
of great significance for improving the prognosis
of patients with gastric cancer. Early diagnosis of
gastric cancer lacks non-invasive markers. Com-
mon serum markers such as carcinoembryonic
antigen (CEA), CA199 and CA72-4 have low
specificity and sensitivity, which is not conducive
to early gastric cancer screening (2). Finding new
serum markers for early diagnosis of gastric can-
cer has become a hot research topic.
Dihydropyrimidinase-like 3 (DPYSL3) is a cell
adhesion molecule that is widely expressed in
normal tissues such as the brain and pineal gland,
and is moderately expressed in normal gastric
mucosa (3). As a specific cell adhesion molecule,
studies have shown that it plays an important role
in tumorigenesis and progression, especially in
tumor cell metastasis (4). Recently, the expression
of DPYSL3 was significantly increased in cancer
tissues of patients with stage IV gastric cancer,
and the concentration of DPYSL3 protein in se-
rum of patients with gastric cancer was signifi-
cantly increased, which was an independent risk
factor for poor prognosis of gastric cancer pa-
tients (5). Despite this, the concentration of Di-
hydropyrimidinase-like 3 protein in the serum of
patients with gastric cancer and its clinical signifi-
cance have not been reported at home and
abroad.

This study was designed to examine the serum
Dihydropyrimidinase-like 3 concentration in pa-
tients with gastric cancer and its clinical signifi-
cance, and to compare its diagnostic value with
conventional gastric cancer serum markers

CA72-4 and CEA.

Materials and Methods

Study subjects

Seventy four patients with gastric cancer admitted
to Wuhan Central Hospital affiliated to Tongji
Medical College, Huazhong University of Science
and Technology, China from October 2018 to
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April 2019 were enrolled. They included 46 males
and 28 females, aged 61.09£11.45 years old.
Inclusion criteria were @ age 35-82 years; @
patients with primary gastric cancer who did not
receive any radiotherapy or chemotherapy before
surgery; (3) were diagnosed by pathological ex-
amination.

Exclusion criteria were @Those who did not
meet the above conditions; (2) Patients with oth-
er tumors at the same time, @ Patients with se-
vere liver and kidney dysfunction; (4) Patients
were unwilling to participate in the study.

At the same time, 60 healthy subjects in the hos-
pital were collected as a control group, 30 males
and 30 females, aged 58.4%7.5 years. The patients
in the control group went through physical exam-
inations, and their gastroscopy showed normal
gastric mucosa or mild non-atrophic gastritis,
there were no cancer in any other area.

The study was approved by the Hospital Medical
Ethics Committee and all patients signed in-
formed consent.

Methods

The fasting peripheral venous blood samples of
the two groups were collected and centrifuged at
room temperature for 10 min at 3000 r/min. The
serum was stored in a -80 °C refrigerator and Di-
hydropyrimidinase-like 3 concentration in serum
samples was tested by ELISA. The procedure
followed the instructions provided by the human
DPYSL3 ELISA kit (Boster biological technolo-
gy, Pleasanton, CA). The traditional tumor mark-
ers CA72-4 and CEA were detected by electro-
chemiluminescence immunoassay. CA72-426.95
IU/mL and CEA>15ng/mL showed that the test
results were positive.

Statistical methods

All data were analyzed by SPSS19.0 statistical
software package (Chicago, IL, USA) and statisti-
cal analysis was performed. The measurement
data were expressed in the form of mean *
standard deviation. The two groups were com-
pared by using independent sample # test. One-
way analysis of variance was used for comparison
among groups. The least significant difference
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method (LSD method) was used for multiple
comparison. P<0.05 for the difference was statis-
tically significant.

Results

Comparison of serum DPYSL3, CA72-4 and
CEA concentrations in the two groups

The serum DPYSL3 concentration in the case
group was significantly higher than that in the
healthy control group (22.04£9.22 vs. 8.36+4.19
wg/L, P<0.001). The concentrations of CA72-4
and CEA in the case group were significantly
higher than those of healthy controls (P<0.05)

(Table 1).

Table 1: Comparison of serum DPYSL3, CEA and CA72-4 concentrations in the two groups

of cases (ng/L)
Control 60 8.3614.19 3.23+0.58 4.51+2.19
Case 74 22.04+9.22* 12.54£8.36* 52.78%11.74*
t 28.97 21.34 10.76
p <0.001 <0.01 <0.001

*P<0.05 was considered significant

Comparison of serum DPYSL3, CA72-4 and
CEA levels in patients with early gastric can-
cer and advanced gastric cancer

The serum DPYSL3 concentration in patients
with advanced gastric cancer was significantly
higher than that in early gastric cancer

(27.09+9.12 vs. 13.04+8.22 pg/L, P<0.01). The

serum levels of CA72-4 and CEA in patients with
advanced gastric cancer were significantly higher
than those in healthy controls (P<0.05), and sig-
nificantly higher than those in early gastric cancer
patients (P<0.05). There is no difference in se-
rum CEA concentration between eatly gastric
cancer patients and healthy controls (Table 2).

Table 2: Comparison of serum DPYSL3, CA72-4 and CEA levels in early gastric cancer and advanced gastric cancer

of cases g/L)
Control 60 8.36+4.19 1.23%0.58 14.51£2.19
Eatly gastric can- 32 13.04£8.222 1.54%0.36 28.78+8.744
cer
Advanced gastric 42 27.0919.12abc 12.54£8.36bc 52.78+111.74absc
cancer
F 28.97 21.34 10.76
P <0.001 <0.01 <0.001

Note: a. Early gastric cancer compared with healthy control group, P<0.05; b advanced gastric cancer compared with
healthy control group, P<0.05; ¢ early gastric cancer compared with advanced gastric cancer, P<0.05. *P<0.05 was

considered significant

Relationship between serum DPYSL3 con-
centration and clinical pathological parame-
ters

Serum DPYSL3 concentration was not signifi-
cantly correlated with gender, age and tumor lo-
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cation, serum DPYSL3 concentration was signifi-
cantly correlated with tumor size, TNM stage and
differentiation (P < 0.05) (Table 3).

Available at:  http://ijph.tums.ac.ir



http://ijph.tums.ac.ir/

Zhong & Luo: Serum Dihydropyrimidinase-Like 3 Concentration in Patients ...

Table 3: Relationship between serum DPYSL3 concentration and clinicopathological parameters in patients with
gastric cancer

Clinical patho- Number of DPYSL3 concentration t r
logical parame-  cases (n) (ug/1

ters

Gender 1.45 0.459
Male 46 18.04£7.22

Female 28 19.04+8.27

Age 2.49 0.862
<060 years 34 19.24+7.28

>00 years 40 21.14£8.27

Tumor size 12.48  0.003*
<4 cm 41 19.24+7.22

>4 cm 33 27.1419.23

TNM staging 12.26  0.002*
Stage I+11 34 16.7417.13

Stage III+1V 40 29.14+11.25

Differentiation 11.09  0.001*
High-medium 44 16.7417.13

differentiation

Low differentia- 30 29.14+11.25

tion

Tumor site 1.345  0.671
Gastric body 22 20.24%6.17

Cardia 21 21.25%+6.25

Gastric antrum 21 20.18%+5.91

*P<(.05 was considered significant

Diagnostic value of serum DPYSL3 concen-
tration in gastric cancer

According to ROC curve analysis, when the cut-
off value was 20.98 pg/L, the atea under the
curve of diagnosis of gastric cancer (AUC) was
0.882 (95% CI: 0.828-0.937), with 75% and 94%
sensitivity and specificity, respectively. When the
cutoff value was 5 ng/ml, the area under the
curve of CEA for diagnosis of gastric cancer
(AUC) was 0.612 (95% CI: 0.534 to 0.634), and
the sensitivity and specificity was 39% and 86%,
respectively. When the cutoff value was 18.34
IU/ml., the area under the cutve (AUC) of
CAT72-4 diagnosed gastric cancer was 0.812 (95%
CI: 0.734-0.834), and the sensitivity and specifici-
ty was 65% and 90%, respectively (Fig. 1). Serum
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DPYSL3 concentration was superior to tradition-
al marker CA72-4 and non-specific serum tumor
marker CEA in the diagnosis of gastric cancer.

Discussion

In recent years, with the continuous improve-
ment of people's living standards, the incidence
of gastric cancer has also increased year by year.
The main risk factors for gastric cancer include
stomach history, family history, smoking and
drinking, and unhealthy food. The incidence of
gastric cancer in China is second only to lung
cancer, gastric cancer is becoming the second
most common malignant tumor (6).
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Fig. 1: The diagnosis ROC curve for three serum biomarkers in gastric cancer patients

The accepted standard for the diagnosis of gastric
cancer is still gastroscopy biopsy. However, when
tumor is detected by this method, most patients
have already advanced into metastasis, and biopsy
has the disadvantages of high cost, patient suffer-
ing, and high technical requirements (7). Patients
with gastric cancer usually have no special symp-
toms at the beginning of the disease, and eatly
diagnosis is difficult. Many patients with gastric
cancer have developed to the middle and late
stage at the time of treatment, and missed the
best clinical treatment opportunity. With the con-
tinuous development of diagnostic techniques,
serum tumor marker detection methods are
gradually applied in the detection of gastric can-
cer patients. At present, the detection samples of
gastric cancer tumor markers mainly include tis-
sues, serum, gastric juice, etc., and serum markers
such as CA72-4, CA199, CEA, and vascular en-
dothelial growth factor (VEGF) are most widely
used in clinical applications (8). There are dozens
of valuable tumor markers found in the clinic,
but no specific tumor markers have been found
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that can achieve specific sensitivity and can meet
the early screening of gastric cancer. Therefore,
the use of tumor markers for joint detection has
important research value on early clinical screen-
ing of gastric cancer (9).

DPYSL3, first known as Collapsin response me-
diator protein 4 (CRMP4), is located on 5932 and
encodes a 62kDa protein, widely expressed in
brain tissue and pineal gland. Recent studies have
also found it to be moderately expressed in gas-
tric mucosa (10). For patients with malignant tu-
mors, they are expressed in tumor tissues and are
considered to be prognostic molecular markers
for liver cancer, prostate cancer and gastric can-
cer. As a specific cell adhesion molecule, most
scholars believe that it is one of the important
regulators of tumor cell metastasis (11). Howev-
er, in prostate cancer and pancreatic cancer tis-
sues, there have been conflicting results in the
study. In prostate cancer tissues, the concentra-
tion of DPYSL3 protein is decreased and corre-
lated with the prognosis of patients, while in pan-
creatic cancer and gastric cancer, the concentra-
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tion of DPYSL3 protein is significantly increased
and related to the prognosis of patients. DPYSL3
promotes adhesion and migration of pancreatic
cancer cells in vitro as well as metastasis in vivo
by activating other cell adhesion genes, thereby
facilitating cancer cell invasion and metastasis
(12).

In this study, the concentration of DPYSL3 in
serum was detected by ELISA. The serum con-
centration of DPYSL3 in gastric cancer patients
was significantly higher than that in healthy con-
trols. The results were consistent with the report
(5). It was found by immunohistochemistry that
the expression of DPYSL3 protein in cancer tis-
sues was significantly higher than that of normal
tissues, and the concentration of DPYSL3 pro-
tein mRNA in serum was significantly increased.
This study found that the difference in serum
DPYSL3 concentration in patients with different
stages and differentiated gastric cancer was signif-
icant, that is, the higher the TNM stage, the lower
the degree of differentiation, the higher the con-
centration of DPYSL3 in serum, suggesting that
there is a correlation between serum DPYSL3
concentration and malignant degree of gastric
cancer. In the progressive gastric cancer and gas-
tric cancer cell lines, especially in gastric cancer
cell lines with lymph node metastasis, increased
DPYSL3 protein synthesis was observed, which
might be associated with increased DPYSL3 pro-
tein and increased invasion and metastasis of gas-
tric cancer (13). The precise mechanism still
needs further research. This study found that the
larger the tumor diameter, the higher the serum
DPYSL3 concentration, suggesting that there is a
correlation between serum DPYSL3 concentra-
tion and tumor burden. The above results suggest
that serum DPYSL3 can be used as a marker for
early diagnosis of gastric cancer, but the mecha-
nism remains to be further studied.

In this study, the diagnostic value of serum
DPYSL3 concentration, CA72-4 and CEA con-
centration in gastric cancer was obtained by ROC
curve analysis. The area under the ROC curve
(AUC) of serum DPYSL3 concentration was
higher than CA72-4 and CEA. CA72-4 is an early
serum marker of gastric cancer discovered in re-
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cent years. It is a high molecular glycoprotein an-
tigen mainly found in gastrointestinal adenocarci-
noma tissues. It is rarely contained in normal tis-
sues or benign tumors, and its serum level has a
certain correlation with the degree of gastric can-
cer lesions (14). CEA is the most common tumor
marker in the clinic. Although it is less specific
for the diagnosis of gastric cancer, the analysis
shows that it is a serum marker for monitoring
postoperative recurrence and prognosis of gastric
cancer. This study found that the sensitivity and
specificity of CA72-4 concentration as a serodi-
agnosis index for gastric cancer is higher than
that of CEA, suggesting that CA72-4 concentra-
tion has more clinical diagnostic value than CEA,
which is consistent with previous studies (15), in
which CA72-4 was considered more specific in
the diagnosis of gastric cancer.

This study showed that the sensitivity and speci-
ficity of serum DPYSL3 concentration diagnosis
were better than CA72-4 and CEA, suggesting
that serum DPYSL3 concentration has a high
clinical value for early diagnosis of gastric cancer,
and can be used as a new serum-assisted indicator
for the diagnosis of gastric cancer.

This study has the following limitations. First,
this study is a single-center study with a small
number of cases, and a multi-center large sample
study is needed to further validate this conclu-
sion. Second, this study did not explore the pre-
cise mechanism of increased concentration of
serum DPYSL3 in gastric cancer patients, which
requires further clinical research.

Conclusion

The serum DPYSL3 concentration in patients
with gastric cancer is significantly higher than
that in healthy controls. Serum DPYSL3 concen-
tration, CA72-4 and CEA have certain diagnostic
value for gastric cancer, and are serum markers of
gastric cancer, the mechanism needs further
study.
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