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Introduction

Primary hepatic carcinoma (PHC) is a malig-
nant tumor with global high prevalence, the patients
of which are mostly between 40 and 50 years.
Clinical manifestations of PHC patients include
fever, nausea and vomiting, subcutaneous hemor-
rhage, edema in the legs, abdominal distension,
decreased appetite, and weight loss. At present, the
specific pathogenesis of PHC is still unclear.
However, studies suggest that PHC with generally-
poor prognosis may be related to multiple factors,
such as viral hepatitis, hepatocirrhosis, heredity, liv-
ing environment and long-term exposure to car-
cinogens(1, 2).

Therapies such as radiotherapy, chemotherapy
and surgery, are typically employed for PHC
patients in clinical practice. However, their overall
efficacies are not ideal because of high metastasis
and recurrence rates(3, 4).

In recent years, some studies(5, 6) found that
pathogenesis of PHC is associated with expressions
of multiple chemotactic factors and their receptors,
some of which can promote wound healing, but
others aggravate infection and injury by enhancing
inflammatory response. For example, CXC
chemokine ligand 8 (CXCL8) may regulate mecha-
nisms of inflammation and immunologic response,
but its receptors, CXC chemokine receptor 1
(CXCR1) and CXC chemokine receptor 2
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ABSTRACT

Purpose: To investigate the expressions and significance of CXC chemokine receptor 1 (CXCR1), CXC chemokine receptor
2 (CXCR2) and CXC chemokine ligand 8 (CXCL8) in primary hepatic carcinoma (PHC).

Methods: A total of 62 PHC patients and 62 CHB patients seen from June 2016 to December 2017 at Guizhou Provincial
People’s Hospital, Guiyang City were selected, and randomly divided into PHC group and CHB group. The control group consist-
ed of 62 randomly selected healthy people (62, normal group). The mRNA expressions of CXCR1, CXCR2 and CXCL8 were deter-
mined in the three groups using real-time fluorescent quantitative method in peripheral blood mononuclear cells (PBMC). The
correlation of mRNA expression of CXCL8 with those of CXCR1 and CXCR2 were analyzed by Pearson linear correlation analy-
sis, while the predictive values of mRNA expressions of CXCL8, CXCR1 and CXCR2 for PHC were analyzed by ROC curve. 

Results: In the PHC group, the mRNA expressions of CXCR1, CXCR2 and CXCL8 were higher than in CHB group and nor-
mal group, and in the CHB group, the mRNA expressions of CXCR1 and CXCR2 were higher than those in the normal group (p <
0.05). The mRNA expression of CXCL8 was positively correlated with those of CXCR1 and CXCR2 (r = 0.694, 0.704; p <0.05).
For the prediction of PHC, ROC curve model showed that the area under curve of mRNA expressions of CXCR1, CXCR2 and
CXCL8 were 0.864, 0.852 and 0.887, respectively; the sensitivities were 0.871, 0.855 and 0.887 respectively; and the specificities
were 0.871, 0.839 and 0.871 respectively. 

Conclusion: These results indicate that the mRNA expressions of CXCR1, CXCR2 and CXCL8 have high predictive value
for PHC.
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(CXCR2), are involved in progression of PHC by
promoting inflammatory response. This suggests
that CXCL8, CXCR1 and CXCR2 may be associat-
ed with PHC progression. The present study was
carried out to analyze expressions of CXCR1,
CXCR2 and CXCL8 in PHC patients, and investi-
gate the correlations between CXCL8 expression
and the expressions of CXCR1 and CXCR2. The
study was also aimed at determining the correla-
tions of the three indexes with PHC by analyzing
their diagnostic values, in order to understand more
disease attributes of PHC patients which can pro-
vide bases for clinical diagnosis and treatment.

Materials and methods

General data
In this study, 62 PHC patients and 62 CHB

patients in Guizhou Provincial People’s Hospital,
Guiyang City from June 2016 to December 2017
were selected, and randomly divided into PHC
group and CHB group. In addition, 62 healthy peo-
ple who were physically examined in the hospital at
the same time were randomly selected to serve as
control (normal group). This study was approved by
the Independent Medical Ethics Committee of
Guizhou Provincial People's Hospital, Guiyang
City. 

Inclusion criteria and exclusion criteria
Inclusion criteria: 
• Patients in PHC group whose diagnosis con-

formed with the diagnostic criteria under
Guidelines for the Standardized Pathological
Diagnosis of PHC (2015)(7), and patients in CHB
group whose diagnosis conformed with the diag-
nostic criteria under Guidelines for Prevention and
Treatment of Chronic Hepatitis B (2015)(8). These
criteria were confirmed by physical examinations
and laboratory tests; 

• Patients aged 18 and older;
• Patients with normal coagulation function
• Patients without injuries in organs such as

heart and brain;
• Patients with alert consciousness and normal

cognition;
• Patients who signed the informed consents.

Exclusion criteria: 
• Pregnant and lactating patients; 
• Patients with coexistent malignant tumor;
• Patients with coexistent hematologic dis-

eases such as leukemia and leukocyte-related dis-
eases.

• Patients with coexistent cardiovascular inci-
dents or cerebrovascular accident;

• Patients with any history of mental disorder
and cognitive handicap.

Instruments and reagents
This study was carried out using centrifugal

machine (Model: 5430R; German Eppendorf
Biotech Company), real-time fluorescence quantita-
tive PCR instrument (Model: 7900; American
Applied Biosystems Inc.); light microscope
(Model: KYKY--EM3200; KYKY Technology Co.,
Ltd.); super-clean bench (Model: EVL-5S; Zhuhai
Tsao Hsin Enterprise Co., Ltd.); gradient PCR
amplification instrument (Model: iCycler;
American Bio-Rad Laboratories Company), and
electronic balance (Model: AL104; Swiss MET-
TLER TOLEDO Company). The reagents used in
this study included absolute alcohol, isopropyl alco-
hol, PCR Kits (Chinese Beijing Baiaolaibo
Technology Co., Ltd.), Total RNA Kit (Chinese
Wuhan MSK Biotech Co., Ltd.), and primer
(Chinese Sangon Biotech (Shanghai) Co., Ltd.).

Collection of specimens
Peripheral fasting venous blood (5 mL) was

collected in anticoagulant tubes from patients in the
three groups, and diluted with Hank’s solution.
Next, the diluted blood specimen was put in a tube
with 2 mL of Ficoll-Hypaque cell separation medi-
um, and centrifuged at 2500 rpm for 20 min to
obtain cloud-like mononuclear cell layer.
Subsequently, the cells were re-suspended in
RPMI1640 cell culture fluid, centrifuged again at
2000 rpm for 10 min, and then rinsed twice. The
precipitated cells were collected, re-suspended and
counted in RPMI1640 cell culture fluid. Finally, the
total RNA was isolated from peripheral blood
mononuclear cells (PBMCs) when the density of
suspended cells was adjusted to 1×106 cells/ml.

Methods

Each parameter was determined by real-time
fluorescent quantitative method, and amplified by
real-time fluorescent quantitative PCR. In the
course of the assays, GAPDH was used as reference
gene. The primer sequences used were as follows.

(1) Forward Primer (5’→3’): CXCL8
sequence: CTTTGTCCATTCCACTTCT; CXCR1
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sequence: CAGATCCACAGATGTGGA;
CXCR2 sequence: CTTTTCTACTAGCCGC.
(2) Reverse Primer (5’→3’): CXCL8

sequence: TCCCTAACGGTGCCTTGT; CXCR1
sequence: AGCAGCCAGACAACAAA; CXCR2
sequence: AGATGCTGAGACATATGA.

(3) Product size (bp). CXCL8: 306; CXCR1:
468; CXCR2: 417. The PCR reaction conditions
were 95 ℃ for 5 min; 95 ℃ for 30 sec; 55 ℃ for
30 sec; 72 ℃ for 30 sec (30 cycles); and 72 ℃ for
5min. At the end of reactions, the relative expres-
sion of the target DNA was calculated by using 2 -
△△ct Method.

Statistical analysis 
Numerical data are expressed as percentage

(%), and χ2 test was used for group comparison.
Measurement data are expressed as mean ± stan-
dard deviation (mean ± SD). Single-measurement
variance analysis was used for three-group compar-
isons, while Student’s t-test was used for paired
comparison among three groups. The statistical
analyses were performed using SPSS 19.0 statisti-
cal software. Correlations between variables were
determined using Pearson linear correlation
method. The predictive values of mRNA expres-
sions of CXCR1, CXCR2 and CXCL8 for PHC
were analyzed by ROC curve. Differences were
considered statistically significant when p value
was less than 0.05.

Results

Baseline data of the three groups
The baseline data of all subjects are listed in

Table 1. There were no significant differences in
baseline data (e.g. sex, age and body mass index)
among the three groups (p > 0.05).

Comparison of mRNA expressions of
CXCR1, CXCR2 and CXCL8 among the three
groups

The RNA expressions of CXCR1, CXCR2 and
CXCL8 were highest in the PHC group, and signifi-
cantly higher than in the other two groups (CHB
group and normal group) (p < 0.05). In the CHB
group, the mRNA expressions of CXCR1 and
CXCR2 were higher than corresponding values in
the normal group (p < 0.05; Table 2).

Correlation of CXCL8 expression with
CXCR1 and CXCR2 expressions in PHC patients

The three indexes were subjected to Pearson
linear correlation analysis, and it was found
that the mRNA expression of CXCL8 was
positively correlated with those of CXCR1
and CXCR2 (r = 0.694, 0.704; p < 0.05).
These results are shown in Figure 1 and
Figure 2.

Predictive values of mRNA expressions of
CXCR1, CXCR2 and CXCL8 for PHC
Using the ROC curve model, this study
found that the AUCs of mRNA expressions
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Group
Sex

Age (Year) Body mass index
(kg/m2)

TNM staging Depth of
infiltration

Male Female Stage I Stage II Stage III T1 T2 T3

PHC
(n=62) 33 29 49.28±10.53 23.21±2.14 16 29 17 15 31 16

CHB
(n=62) 35 27 47.51±9.17 23.18±2.09 - - - - - -

Normal
(n=62) 30 32 47.42±9.05 22.86±2.11 - - - - - -

F/χ² 0.82 0.739 0.522 - - - - - -

p 0.664 0.479 0.594 - - - - - -

Table 1: Comparison of baseline data among the three groups.

Group CXCR1 CXCR2 CXCL8

PHC group
(n=62) 0.93±0.13 0.86±0.16 1.74±0.24

CHB group
(n=62) 0.68±0.11* 0.69±0.13* 0.81±0.26*

Normal group
(n=62) 0.41±0.11*# 0.40±0.11*# 0.74±0.19*

F 306.0.78 184.297 359.354

P 0 0 0

Table 2: Comparison of mRNA expressions of CXCR1,
CXCR2 and CXCL8 among the three groups (mean ±
SD, logcDNA/logGAPDH).
*p < 0.05, compared with the PHC group; #p < 0.05, compared
with the CHB group

Fig: 1: Pearson linear correlation analysis of
CXCL8 and CXCR1 expressions.



of CXCR1, CXCR2 and CXCL8 were 0.864, 0.852
and 0.887 respectively for the prediction of PHC.
For PHC prediction, the sensitivities of mRNA
expressions of CXCR1, CXCR2 and CXCL8 were
0.871, 0.855 and 0.887, respectively, and the speci-
ficities of the three indexes were 0.871, 0.839 and
0.871, respectively. These results are shown in
Table 3, and in Figures 3 - 5.

Discussion

PHC is a malignant tumor that typically occurs
in intrahepatic bile duct epithelial cells and/or liver
cells, the clinical manifestations of which include
pain of hepatic region, enlargement of liver and
symptoms associated with the digestive system
(e.g. nausea, diarrhea and fever)(9, 10). It is common
in middle-aged and elderly people, and affects more
men than women. Some studies(11, 12) have shown
that liver cancer with complex pathological
processes is induced and caused by a combination
of multiple etiologies, multiple stages and multiple
factors, which may involve many different mecha-
nisms. These mechanisms include hemodynamics,
clinical histopathology on hepatocarcinoma, patho-
logical anatomy, and molecular biology of cirrhotic
liver. Vascular proliferation occurs in PHC patients,
and provides favorable conditions for tumor growth
and metastasis. In addition, tumor progression is

closely related to inflammation, and can pro-
mote proliferation and metastasis of cancer
cells. Studies have suggested that CXCL8,
CXCR1 and CXCR2 secreted by neutrophilic
granulocytes can activate recipient cells, induce
inflammatory reactions, and are highly
expressed in liver injury, suggesting that they
are important for evaluating severity of liver
injury(13).

A comparison of the related parameters among
the three groups showed that the mRNA expres-
sions of CXCL8, CXCR1 and CXCR2 in the PHC
group were significantly higher than those in the
other two groups (CHB group and normal group),
indicating that the three indexes were higher in
PHC patients. It is known that CXCL8 is an inflam-
matory mediator which regulates expression of
inflammatory factors and promotes proliferation of
capillary vessels(14). Its mRNA expression is low in
normal people, and high in tumor patients(15).

This promotes cancer cell mobility and
enhances infiltration of capillary vessels which then
aggravates pathological conditions of patients. It
has also been shown that CXCL8 can enhance
renewing and turnover of cancer cells, by influenc-
ing contiguous cells through paracrine/autocrine
action, thereby promoting tumor progression(16). The
combination of CXCR1 and CXCR2 (members of
CXC Chemokine receptor family) with CXCL8 (a
common ligand of CXCR1 and CXCR2), can cause
inflammatory immunological response which is
important for progression of tumor.
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Fig: 2: Pearson linear correlation analysis of CXCL8 and
CXCR2 expressions.

Index Area under
curve

Standard
error p 95 % CI

Optimal cut-off
value

(logcDNA/log
GAPDH)

Sensitivity Specificity

CXCR1 0.864 0.036 0 0.794-0.934 0.815 0.871 0.871

CXCR2 0.852 0.037 0 0.780-0.924 0.702 0.855 0.839

CXCL8 0.887 0.033 0 0.822-0.951 1.223 0.887 0.871

Table 3: Predictive values of mRNA expressions of CXCR1,
CXCR2 and CXCL8 for PHC.

Fig: 3: ROC curve model of mRNA expression of
CXCR1 for prediction of PHC.

Fig: 4: ROC curve model of mRNA expression of
CXCR2 for PHC prediction.



It is known hat CXCR1 and CXCR2 are mem-
bers of CXC Chemokine receptor family, and
CXCL8 is their common ligand. The combination
of CXCR1 and CXCR2 with CXCL8 can cause
inflammatory immunological response which is
important for progression of tumor. Studies have
demonstrated that CXCR2 is highly expressed in
hepatocellular carcinoma(18). This is in agreement
with the findings in the present study.

In some studies(19, 20), chronic infection from
hepatitis B virus (HBV) is generally considered as
an independent risk factor for liver cancer, because
local body tissues present with cellular inflammato-
ry infiltration after being infected by HBV. At this
stage, CXCL8, CXCR1 and CXCR2 are involved in
the course of liver injury through a specific mecha-
nism involving a buildup of inflammatory media-
tors in hepatic vascular system. In addition, it
involves high expression of CXCR1 and CXCR2
which reach the site of hepatic injury by chemotac-
tic migration and blood circulation. This shows that
high expressions of CXCR1 and CXCR2 are impor-
tant factors in the aggravation of liver injury. 

The present study found that the mRNA
expressions of CXCR1, CXCR2 and CXCL8 were
increased in PHC patients. Pearson correlation
analysis revealed that the mRNA expression of
CXCL8 was positively correlated with those of
CXCR1 and CXCR2, suggesting that the mRNA
expressions of CXCR1 and CXCR2 increased cor-
respondingly with that of CXCL8. This can provide
a basis for diagnosis of PHC.

In another study, it was reported that CXCL8
can control inflammatory immunological responses
and promote progression of liver cancer by up-regu-
lating mRNA expressions of CXCR1 and CXCR2
during the progression of liver cancer(21). This is in
agreement with the results obtained in the present
study. In addition, the mRNA expressions of
CXCR1, CXCR2 and CXCL8 showed high predic-
tive values for PHC because of good sensitivities and
specificities, indicating that the three indexes could
be used as important markers for PHC diagnosis.

Study Limitations
This study has two main limitations:
• the sample size was small;
• the correlations between the three indexes

and clinic-pathological features of PHC were not
analyzed further. Therefore, further studies with
large sample size need to be performed in the
future. 

Conclusion

This study has confirmed that CXCL8,
CXCR1 and CXCR2 are involved in the progres-
sion of PHC, which could provide a basis for the
clinical diagnosis of PHC. The mRNA expressions
of CXCR1, CXCR2 and CXCL8 can reflect
changes in pathological conditions of PHC patients,
which help to improve prognosis by clinically-tar-
geted therapeutic measures. 
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