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Abstract. – OBJECTIVE: Our objective was to
examine the association between single nucleotide
polymorphisms of interleukin (IL)-8 (rs4073 and
rs2227306) and IL-10 (rs1800871 and rs1800872)
genes, and clinical effects of transcatheter arterial
chemoembolization (TACE) and subsequent prog-
nosis in patients with liver cancer.

PATIENTS AND METHODS: 115 patients with
liver cancer underwent TACE. Venous blood
specimens were collected for genomic DNA ex-
traction. The restriction fragment length polymor-
phism-polymerase chain reaction (RFLP-PCR)
analysis was used to detect the above variants of
IL-8 and IL-10 genes. In addition, blood levels of
alpha fetal protein (AFP) were quantified by ra-
dioimmunoassay. Patients were followed up to
uncover the association of the above genotypes
with treatment efficacy and survival.

RESULTS: Patients with the homozygous
genotype AA or homozygous genotype TT (re-
spectively, -251 and +781 sites) of IL-8 gene,
and wild-type genotype TT or homozygous
genotype AA (respectively, -819 and -592 sites)
of IL-10 gene showed the best effectiveness of
TACE. Furthermore, these patients also exhibit-
ed the lowest AFP levels and the longest sur-
vival after the treatment.

CONCLUSIONS: Clinical efficacy of TACE and
patient survival in liver cancer are associated
with specific variants of IL-8 and IL-10 genes.

Key Words:
Interleukin-8, Interleukin-10, Gene polymorphism,

TACE, Correlation.

Introduction

Liver cancer is a common malignant cancer of
the digestive system. The morbidity caused by
liver cancer reaches 624,000 per year1-3. The di-
agnosis is difficult to make at early stages. There-
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fore, patients are diagnosed with a high malig-
nancy grade cancer, with abundant vasculariza-
tion, vigorous metabolism, and frequent metasta-
sization. The prognosis is poor and associated
mortality is high4-6.

Interleukin (IL)-8 and IL-10 are chemotactic
factors that belong to the CXC gene family.
These interleukins modulate chemotaxis and ad-
hesion of neutrophils, and are associated with
proliferation and regeneration of tumour vascular
endothelial cells and tumour metastasis7-9. Over-
expression of these interleukins is associated
with gross tumour volume, envelope deficiency,
vascular invasion, tumour stage, and patient sur-
vival time10-13. In this study, we tested the associ-
ation of polymorphisms of IL-8 and IL-10 genes,
and efficacy of transcatheter arterial chemoem-
bolization (TACE) and post-treatment survival in
patients with liver cancer.

Patients and Methods

Patients
One hundred and fifteen patients who were di-

agnosed with liver cancer and admitted to the
Department of Invasive Technology of our Hos-
pital from January 1, 2011, through June 30,
2012, were enrolled in this study. There were 84
male and 31 female patients. The patient age
ranged between 31 and 77 years (mean ± SD age
of 57.1 ± 6.1 years). Disease course ranged be-
tween 2 and 12 (4.1 ± 1.2) weeks. Sixty-one pa-
tients had highly differentiated and 54 poorly dif-
ferentiated cancer.

No patients with surgical contraindication,
pregnancy, embryo-derived tumour, active liver
disease, psychiatric history or poor compliance
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were also included. The predicted survival time
of all patients was more than 6 months.

Treatment
All patients signed informed consent to opera-

tion and received TACE. TACE included infusion
of 40-60 mg of epirubicin, 100-200 mg of oxali-
platin, and 0.5-1.0 g of fluorouracil, and em-
bolism with 3-25 ml of iodized oil emulsion. All
interventions conformed to operation steps of liv-
er cancer surgery. Patients received routine treat-
ment after the surgery. Blood pressure, heart
rates, pulse and respiration were monitored. Pa-
tients had absolute bed rest within 6 hours after
the operation. The puncture point was closed by
pressure using a sandbag. The diet and patient
activity were guided.

Instruments and Analyses
The instruments included thermocycler (Bio-

Rad, Hercules, CA, USA), SW-CJ-1D clean
bench (Jiangsu Sujing, Suzhou, China), DK-8D
electric heating thermostatic water bath (Shang-
hai Jinghong Laboratory Equipment, Shanghai,
China), DYY-8 electrophoresis apparatus of sta-
ble voltage and current (Shanghai Tanon Tech-
nology, Shanghai, China), YXJ-2 centrifuge (Jin-
tan Instrument, Shanghai, China), H6-1 minia-
ture electrophoresis tank (Shanghai Tanon Tech-
nology), gel imaging system (Shanghai Tanon
Technology), U-3010 ultraviolet-visible spec-
trophotometer and pipettor (Hitachi, Tokyo,
Japan), ACS180 automatic chemiluminescence
apparatus and the matching kits (Bayer AG, Lev-
erkusen, Germany).

The utilized reagents were DNA extraction
kits (Beijing Bio-tech Biological Technology,
Beijing, China), and TaqDNA polymerase, PCR
product purification kit, and restriction enzymes
(all from Roche Diagnostics, Basel, Switzer-
land). The kit to quantify he tumour marker Al-
pha Fetal Protein (AFP) was from China Institute
of Atomic Energy (Beijing, China).

Genotyping of Variants of IL-8 and
IL-10 by RFLP-PCR

To extract DNA, 3 ml of peripheral venous
blood were collected from patients and preserved
at -20º C. The SNP sites were selected for detec-
tion, and potential functional sites with minimum
allele frequency of > 0.05 were selected from db-
SNP database. The PCR reaction (15 µl) was as-
sembled using 0.5 µl of template DNA, 1.5 l of

10× Taq buffer, 0.3 µl of 2.5 mM dNTP, 0.2 µl of
50 pmol/µl forward and reverse primers, 1.2 µl of
1.7 mmol/L MgCl2, and 0.5 U of Taq. PCR reac-
tion proceeded after initial denaturation at 95º C
(5 min) for 20 cycles of 95º C (30 sec), 68º C (45
sec) and 72º C (60 sec), followed by a single cy-
cle of 95º C (30 sec), 58º C (30 sec) and 72º C
(40 sec), and incubation at 72º C for 6 min.

Restriction digestion was done overnight at
37º C in a total volume of 15 µl using 10 µl of
PCR reaction and 1 U of appropriate restriction
enzymes.

The tested SNP were the following: rs4073,
rs2227306, rs1800871, rs1800872. rs4073 was
tested using forward primer 5’-GATTGGCTG-
GCTTATCTTCA-3’ and reverse primer 5’-
CAAATACGGAGTATGACGAAAG-3’; when
digested with restriction enzyme Mun I, PCR
product yielded 170 bp and 102 bp fragments
with the genotype AA and 272 bp, 170 bp and
102 bp fragments with the genotype AT.
rs2227306 was amplified using forward primer
5’-gcggtcccaaaagggtcagtGTGGTATCACAGAG-
GATTATGC-3’ and reverse primer 5’-gcggtcc-
caaaagggtcagtCAGTCATAACTGACAA-
CATTGATC-3’; its restriction enzyme digestion
with BclI yielded a 162 bp fragment with the
genotype CC, 118 bp and 44 bp fragments with
the genotype TT, and 168 bp, 118 bp, and 44 bp
fragments with the genotype CT. rs1800871 was
tested using forward primer 5’-gcggtcc-
caaaagggtcagtCAAGGTTTCATTCTATGT-
GCTGG-3’ and reverse primer 5’-gcggtcc-
caaaagggtcagtGCAAACTGAGGCACAGGGAT-
3’, with digestion by FokI yielding 156 bp frag-
ment (TT genotype), 102 bp and 54 bp fragments
(CC genotype), or 156 bp, 102 bp, and 54 bp
fragments (CT genotype). Finally, rs1800872
was amplified using forward primer 5’-GAG-
CACTACCTGACTAGCATATAAG-3’ and re-
verse primer 5’-GTGGGCTAAATATCCT-
CAAAGT-3’; this SNP was digested with RsaI to
yield a 244 bp fragment (CC genotype), 173 bp
and 71 bp fragments (AA genotypes), or 244 bp,
173 bp, and 71 bp fragments (AC genotypes).

Assessment of TACE Efficacy
Treatment efficacy was assessed according the

RECIST 1.1 criteria2. Treatment efficacy was
ranked as complete response, partial response,
stable disease, and progressive disease. The sum
of complete and partial response, and stable dis-
ease was defined as total effectiveness. Patient
distributions in each genotype were observed and
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compared with efficacy of TACE (size of the le-
sion and change of AFP levels). In addition, we
compared patient survival with different geno-
types at 6 months, 1 year, and 2 years after
TACE.

Serum AFP Levels
Radioimmunoassay was utilized to quantify

AFP, using acridinium ester as a substrate. AFP
levels between 20-400 µg/L were considered as
normal.

Statistical Analysis
The data are presented as mean ± SD. Com-

parisons among groups were done using one-way
ANOVA. A p < 0.05 was considered as statisti-
cally significant.

Results

TACE Efficacy in Patients with Different
Genotypes

TACE was most effective, and survival was the
longest, in patients with homozygous genotype
AA or homozygous genotype TT (respectively, -
251 and +781 sites) of IL-8 gene, and wild-type
genotype TT or homozygous genotype AA (re-
spectively, -819 and -592 sites) of IL-10 gene
(Table I).

Association Between AFP levels, and IL-8
and IL-10 genotypes

Patients with IL-8 genotypes -251AA and
+781TT, and IL-10 genotypes -592AA, -819TT,
and -592AA most frequently had normal AFP
levels (p < 0.05; Table II).

Association Between Survival Time, and
IL-8 and IL-10 Genotypes

Patients with IL-8 genotypes -251AA and -
+781TT, and IL-10 genotypes -592AA, -819TT,
and -592AA exhibited the longest survival (p <
0.05; Table III).

Discussion

Presently, the assessment of clinical efficacy
of TACE mainly relies on imaging techniques14-

17. The drawback of this approach is that tumour
lesions consist of parenchymal tumour cells and
connective tissue in patients with primary liver
cancer. During TACE, parenchymal tumour cells
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(residents of Nantong area), which helped to
maintain a homogenic patient population.

Our results indicate that lower AFP levels are
associated with homozygous IL-8 genotypes AA
(-251 site) and TT (+781 site), as well as with
wild-type IL-10 genotype TT (-819 site) and ho-
mozygous genotype AA (-592 site). These geno-
types also predicted longer survival times. Some
studies demonstrate that IL-8 -251 genetic vari-
ant rs4073 is related to capsule invasion and
metastasis, and is thus involved in the infiltration
of the tumour26. The IL-10 -592 variant
rs1800872 modulates activation of the transcrip-
tion factor Nuclear Factor (NF)-κB and the in-
flammatory cytokine Tumour Necrosis Factor
(TNF)-α27,28. TNF-α and NF-κB can stop gene
expression and cell proliferation without killing
hepatic cells. Many studies demonstrated that
TNF-α is closely associated with chronic hepati-
tis B and liver cancer29,30.

Conclusions

Our results support the hypothesis that efficacy
of TACE and subsequent patient survival are as-
sociated with polymorphisms of IL-8 and IL-10
genes.

AFP IL-8 IL-10
levels
(µg/L) -251 (rs4073) +781 (rs2227306) -819 (rs1800871) -592 (rs1800872) p

<20 5 (4.34) 7 (6.09) 9 (7.83) 8 (6.96) N.S.
20 – 400 47 (40.87) 27 (23.48) 13 (11.30) 51 (44.35) <0.05
>400 18 (15.65) 11 (9.57) 14 (12.17) 20 (17.39) <0.05

Table II.Association between genetic variants of IL-8 and IL-10, and AFP levels.

Footnote: N.S.: not significant.

are killed, while connective tissue survives.
Therefore, the diagnosis and curative effect as-
sessment by imaging are not sufficiently
accurate18-20.

It was reported that IL-8 modulates prolifera-
tion of endothelial cells in tumours and vessels,
as well as regeneration of the tumour and its
metastasization21. In patients with big tumour le-
sions at advanced TNM stages, IL-8 is highly ex-
pressed and may serve as a prognostic
biomarker21-23. Our results demonstrate that the
prognosis of patients with homozygous IL-8
genotypes AA (-251) and TT (+781) is more
favourable, which is consistent with previous re-
ports23. This indicates that IL-8 polymorphism
can exert some effect on the tumour.

IL-10 is a cytokine secreted by Th2 cells to in-
hibit Th1 cells. IL-10 is in the key immunoregu-
lating gene, with dual immunosuppressing and
immunostimulating functions. Similar to IL-8,
expression of IL-10 is associated with the prog-
nosis in patients with liver cancer13,24,25. Specifi-
cally, the prognosis of patients with wild-type
genotype TT (-819 site) or homozygous geno-
type AA (-592) was favourable. However, this
observation may be confounded by patients’ race
and environment. In our study, all patients were
Chinese and originated from the same province

IL-8 IL-10
Survival
time -251 (rs4073) +781 (rs2227306) -819 (rs1800871) -592 (rs1800872) p

6 months 9 (7.82) 15 (13.04) 11 (9.57) 8 (6.96) <0.05
1 year 41 (35.65) 22 (19.13) 15 (13.04) 47 (40.87) <0.05
2 years 10 (8.71) 18 (15.65) 13 (11.30) 21 (18.26) <0.05

Table III.Association between genetic variants of IL-8 and IL-10, and survival time.

Footnote: N.S.: not significant.
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