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High expression of ERCC5 predicts
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Abstract: Human cells exposed to environmental or endogenous carcinogens can develop DNA damage. This DNA
damage may contribute to a susceptibility to cancer; therefore, it is important to repair these defects. The nucleo-
tide excision repair pathway (NER) is a versatile DNA repair pathway that eliminates a wide variety of helix-distorting
base lesions induced by environmental or endogenous carcinogenic sources. The excision repair cross-comple-
mentation group 5 (ERCC5) gene is a central component of NER. Ectopic expression of ERCC5 has been linked to
different types of cancers, including hepatocellular carcinoma (HCC). However, previous reports, mainly based on
mRNA level and the role of ERCC5 in cancer, remain conflicting and unclear. In this study, we examined 104 cases
of HCC for immunohistochemistry to explore the role of ERCC5 protein in HCC. We found the expression of ERCC5
protein was significantly increased in tumor tissues compared to paracancerous ones (P<0.01). The percentage of
positive staining of ERCC5 in tumor tissues was 28.8% (30/104), while only 4.8% (5/104) in paracancerous tissues.
Patients with low ERCC5 expression levels had a better overall survival rate and remained disease-free longer (both
P<0.01). In addition, univariate and multivariate analysis showed a high expression of ERCC5 protein and large
tumor size predict a poor prognosis for patients with HCC (P<0.05).
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Introduction factors, hereditary susceptibility, and gene-

environment interactions, etc. [4]. Human cells
Hepatocellular carcinoma (HCC) is the sixth exposed to environmental carcinogens can
most common malignancy around the world, cause DNA damage. On the other hand, reduced
fifth in men and seventh in women, respectively DNA repair capacity may lead to DNA damage
[1]. However, it contributes to approximately accumulation, which has been linked to genetic
11% of cancer-related deaths, making it the susceptibility to cancer [5-7]. The incidence of

second most common cause of cancer-related
deaths worldwide according to the World Health
Organization (WHO) [2]. Liver resection remains
the only potentially curative treatment available
for early stage HCC. Unfortunately, due to
advanced disease and underlying hypohepatia,
only 15% of cases are eligible for curative treat-
ments [3]. Therefore, it is important to under-
stand the molecular mechanism of the devel-
opment and progression of HCC to improve the

cancer could be increasing unless this DNA
damage can be repaired properly and efficien-
tly [4]. Understandably, DNA repair pathways
would play an important role in maintaining
genomic integrity and stability. The nucleotide
excision repair pathway (NER) is one of the pri-
mary pathways by which mammalian cells
remove DNA lesions caused by both endoge-
nous and exogenous carcinogenic sources [5,

therapeutic effects. 8]. The NER system is most frequently associ-
ated with cancer [9], and it has been reported
It has been well documented now that cancer is to play a critical role in protecting against

a complex disease affected by environmental human cancers [10].
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Figure 1. Expression of ERCC5 in HCC patients. A. Representative low-
expression of ERCC5 in tumors; B. Representative high-expression of ERCC5
in tumors; C. The ERCC5 protein was significantly more highly expressed in
tumor tissues than in paracancerous tissues (P<0.001).

The excision repair cross-complementation gr-
oup 5 (ERCCD) gene, also named as xeroderma
pigmentosum group G (XPG) gene, is a key
member in the NER pathway [4]. In terms of
mechanism, ERCC5 is required to format the 3’
incision during NER repair [7, 11]. Research
indicates that ectopic expression of ERCC5 is
responsible for several cancers, such as gastric
cancer, breast cancer, squamous cell carcino-
ma, and HCC [4]. However, almost all studies
available are based on RNA level, and the asso-
ciation between ERCC5 and the risk of cancer
remains conflicting. Therefore, the role of ER-
CC5 in the development of cancer merits fur-
ther study. In this study, we examined the
immunohistochemistry (IHC) of 104 HCC cases
to elucidate the relationship between the
ERCCS5 protein and HCC.

Materials and methods
Patients and tissue samples

This study was conducted with the approval of
the Ethical and Scientific Committees of Sir

3665

Normal
High Expresrgllon

Run Run Shaw Hospital, Zheji-
ang University (Hangzhou, Ch-
ina). Patients were all inform-
ed that the resected speci-
mens would be kept and pos-
sibly used for scientific rese-
arch. All patients were prom-
ised that their personal priva-
cy would be protected.

A total of 104 HCC patients
who underwent hepatectomy
between January 2006 and
December 2010 were enro-
lled, among which 86 were
men and 18 were women. The
ages ranged from 28 to 79
years, and the median age
was 60 years. Patients rece-
iving preoperative radiothera-
py, chemotherapy or immuno-
therapy before surgery were
excluded. For all the samples,
we used each own paracan-
cerous tissue as a normal con-
trol. The tumor stages were
graded according to the 7%
edition of the International
Union Against Cancer (UICC)
tumor-node-metastasis (TNM)
system. These patients were
followed up for at least 60 months or until their
deaths.

Immunohistochemistry

Immunohistochemistry was performed using
the GTVision™ detection kit (Gene Tech,
Shanghai), according to the manufacturer’s
instructions. Specimens obtained from surgical
resection were fixed in 10% formalin prior to
being processed in paraffin. All the hematoxy-
lin-eosin stained sections were reviewed and
confirmed by two experienced pathologists
according to the WHO classification guidelines,
and a representative section for each case was
selected for immunohistochemical analysis.

The selected sections were dewaxed, hydrated
with dimethylbenzene and a gradient concen-
tration of alcohol, and then washed with deion-
ized water and phosphate-buffered saline
(PBS). Next, an antigen retrieval process was
performed with 0.01 M citrate buffer (pH 6.0,
Quimica Contemporanea, Diadema, Brazil)
before blocking endogenous peroxidase activi-
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Table 1. Clinical characteristics of HCC patients

ERCC5 expression

the following four categories: O,
negative; 1, weak; 2, moderate;

Variable Low (%) _ High (%) P Value and 3, strong staining. Similarly,
Age <60 years 56 (75.7) 24 (80.0) 0.635 the percentage (?f positive C.e”s
was also scored in 3 categories:
>60 years 18 (24.3) 6 (20.0) 1' O%'25%; 2’ 25%_50%; 3’ 50%-
Gender Male 11(14.9) 7(23.3) 0.301 100%. The two scores were com-
Female 63(85.1) 23(76.7) bined to obtain an immunoreac-
HBsAg* Negative 11(14.9) 5(16.7) 0.773 tivity score (IRS) value of RNF40
Positive 63(85.1) 25 (83.3) expression ranging from O to 12.
AFP (ng/mL) <400 45 (60.8) 19 (63.3) 0.811 The specimens were divided into
>400 29(39.2) 11(36.7) two categories accordiqg to the
Liver cirrhosis No 33(44.6) 14 (46.7) 0.848 IRS: <6, low expression and
Ves 41(55.4) 16 (53.3) 6-12, high expression.
Tumor size <5cm 41 (55.4) 22(73.3) 0.090 Statistical analysis
>5cm 33(44.6) 8(26.7)
Tumor number*  Single 65(87.8) 26(86.7) 1000 Statistical analysis was carried
Multiple 9(122) 4(133) out ”S'”gkthe (SSPF?:S 2%& nght
. o ware package , , Ch-
Tumor differentiation \F/’\;ecl)lr/ljoderately ;1; Eiig)) 117% 5451217-3; 0.264 icago, I_L, USA) by a_ t_hird ahalyst,
who did not participate in the
Tumor thrombi* No 65 (87.8) 25(83.3) 0.539 experiment. The relationship be-
Yes 9(12.2) 5(16.7) tween RNF40 expression and
TNM stage* I+ 67 (90.5) 27 (90.0) 1.000 clinicopathologic features was
+1V 7(9.5) 3(10.0) estimated by Chi-square analysis
BCLC stage* A 68 (91.9) 26 (86.7) 0.469 or Fisher's exact test. The Ka-
B 6(8.1) 4(13.3) plan-Meier method was used to

*Distribution compared by Fisher’s exact test.

ty by 0.3% hydrogen peroxide for 15 min.
Sections were incubated in preimmunized goat
serum for 0.5 h, and then incubated overnight
at 4°C refrigeration using the following primary
antibody: Anti-RNF40 (Atlas, rabbit polyclonal
1gG, 0.2 mg/ml, 1:750 dilution, cat. No.
HPA041330). The next day, after rewarming,
sections were incubated with a secondary anti-
body of GTVisionTM/HRP, Rabbit/Mouse (ENV)
reagent. Finally, ChemMateDAB+chromogen
were used to visualize the reaction, followed by
counterstaining with hematoxylin.

Evaluation of staining

The slides’ staining intensity and the percent-
age of positive cells were evaluated by two
independent investigators three times. A posi-
tive expression result was indicated by brown-
yellow or brown granular deposits at the corre-
sponding antibody expression sites. The po-
sitive expression of RNF40 is located in the
nucleus. The intensity of staining was scored in
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analyze the survival curve, and
the differences were conducted
using the log-rank test. Disease-

free survival (DFS) was defined as the time
from surgery to the time of HCC recurrence,
and overall survival (OS) was defined as the
time from surgery to death by any cause. Cox’s
proportional hazards regression model was uti-
lized for univariate and multivariate analyses.
Multivariate analysis was performed depending
on the Cox proportional hazards model for the
variables with P<0.05 examined in the univari-
ate analysis. The estimated relative risks of
dying were expressed as adjusted hazard ratios
(HRs) and corresponding 95% confidence inter-
vals (Cls). P<0.05 was considered statistically
significance.

Results
Expression of ERCC5 in HCC

The ERCC5 protein was mainly located in the
nucleus. Representative immunostaining re-
sults of ERCC5 in HCC tissues were shown in
Figure 1A, 1B. The percentage of positive stain-
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Figure 2. A. The 5 year, overall survival rate of patients with high ERCC5 expression was significantly lower than that
with low ERCC5 expression (log-rank, P=0.011). B. The 5 year, disease-free survival rate of patients with high ERCC5
expression was significantly lower than those with a low ERCC5 expression (log-rank, P=0.003).

Table 2. Univariate and multivariate analysis of prognostic factors for

overall-survival of HCC patients

level, liver cirrhosis, tu-
mor size, tumor stage,

tumor thrombosis, tu-

. Univariate Multivariate
Variable HR (95% CI) P HR (95% Cl) P mor differential stagg,
Age >60  1.02(0.48-2.15) 0.96 or TNM stage. In addi-
Gender Female 0.89(0.39-2.02) 0.778 tion, Kaplan-Meier su-
rvival results indicat-
HBsAg Yes 0.81(0.36-1.85) 0.623 ed a low expression of
AFP >400 1.34 (0.71-2.56) 0.367 ERCC5 led to a signi-
Liver cirrhosis Yes 1.20 (0.63-2.29) 0.579 ficantly better outco-
Tumor size >5cm  2.39(1.26-4.53) 0.008 2.63(1.29-5.37) 0.008 me, both in overall su-
Tumor number Multiple 1.17 (0.46-2.99) 0.746 rvival time and in di-
Tumor differentiation Poorly 1.28 (0.68-2.43) 0.441 sease-free survival ti-
Tumor thrombi Yes 2.14 (0.98-4.67) 0.057 me (Figure 2, both
TNM stage N+v 3.28(1.43-7.49) 0.005 2.13(0.88-5.18) 0.094 P<0.01).
Expression Group High 2.26 (1.18-4.31) 0.014 3.00 (1.52-5.90) 0.002

ing in tumor tissues and paracancerous ones
was 28.8% (30/104) and 4.8% (5/104), respec-
tively. In addition, ERCC5 was found to be more
highly expressed in tumors than in paracancer-
ous tissues with a significant difference accord-
ing to the IRS value (P<0.01) (Figure 1C).

Relationship between ERCC5 expression and
clinicopathological features in HCC patients

To evaluate the association between the ERCC5
protein and HCC progression, we analyzed the
correlation between ERCC5 expression and
clinicopathological parameters of HCC cancers
(Table 1). No significant differences of associa-
tion were detected between ERCC5 expression
and gender, age, hepatitis B virus infection, AFP
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Univariate analysis ex-
plained that tumor si-
ze (P<0.01), TNM stage (P<0.01) as well as
ERCC5 expression (P<0.01), was associated
with overall survival time (Table 2). Univariate
analysis also indicated a similar outcome of
disease-free survival time (Table 3). According
to those data above, we have a preliminary con-
clusion that ERCC5 could be a valuable prog-
nostic factor in HCC. Therefore, multivariate
analysis was performed depending on the Cox
proportional hazards model for the variables
with P value <0.05 examined in the univariate
analysis. And the results showed that ERCC5
expression (HR: 3.00, 95% CI 1.52-5.90,
P<0.01vs.HR:2.54,95% Cl 1.36-4.72, P<0.01,
respectively) and tumor size (HR: 2.63, 95% Cl
1.29-5.37, P<0.01 vs. HR: 2.23, 95% CI 1.15-
4.35, P=0.02, respectively) were independent

Int J Clin Exp Pathol 2018;11(7):3664-3670
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Table 3. Univariate and multivariate analysis of prognostic factors for dis-

ease free survival of HCC patients

Amongthem, NER is a
versatile DNA repair

pathway that elimina-

P tes a wide variety of

helix-distorting base
lesions accumulated
in cells [5, 8] and sa-
feguards genome in-
tegrity [20].

The ERCC5 gene be-
longs to the FEN1/
XPG family of endo-
nucleases and plays

) Univariate Multivariate
Variable
HR (95% Cl) HR (95% Cl)

Age >60 1.09 (0.56-2.11) 0.797

Gender Female 1.16 (0.52-2.59) 0.724

HBsAg Yes 1.06 (0.48-2.38) 0.882

AFP >400 1.02 (0.55-1.87) 0.95

Liver cirrhosis Yes 1.52 (0.83-2.76) 0.174

Tumor size >5cm  2.07 (1.16-3.70) 0.014 2.23(1.15-4.35) 0.018
Tumor number Multiple 1.38 (0.59-3.26) 0.46

Tumor differentiation Poorly  1.12 (0.63-1.99) 0.703

Tumor thrombi Yes 3.44 (1.65-7.21) 0.001 2.38 (1.09-5.20) 0.029
TNM stage H+1V 3.45 (1.53-7.76) 0.003 1.97 (0.78-4.8) 0.15

Expression Group High

2.34 (1.30-4.22) 0.005 2.54 (1.36-4.72) 0.003

a crucial role in the
NER pathway [4, 21].

prognostic factors for both overall and disease-
free survival in HCC (Tables 2 and 3). In addi-
tion, tumor thrombosis presented as an inde-
pendent prognostic factor for disease-free
survival in HCC both in univariate and multivari-
ate analyses (Table 3).

Discussion

Biologically, DNA determines the whole genetic
structure as well as many predispositions and
appearances. Therefore, it is thought to be the
key to life. On the other hand, it has been well
described that genomic assaults are abundant
due to environmental and endogenous factors
[10]. Previous reports indicated DNA damage
occurs at an estimated frequency of approxi-
mately 20,000-50,000 lesions per cell per day
in human beings [7, 12, 13]. This means that up
to 10-40 trillion damaged DNA lesions accumu-
late per second in one human body [7]. Ac-
cumulative DNA damage is one of the most
common causes of cancer [6, 10, 14-18] be-
cause DNA damage accumulation can cause
mutations by activating (pre-) onco-genes, si-
lencing tumor suppressor genes or other indis-
pensable genes, and leading to the loss of
homeostasis [7]. Defects in DNA repair path-
ways are therefore also thought to accelerate
tumorigenesis.

There are five major DNA repair pathways:
homologous recombinational repair (HRR), no-
nhomologous end joining (NHEJ), nucleotide
excision repair (NER), base excision repair
(BER), and mismatch repair (MMR) [4, 19].
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The NER repair path-
way is divided into
three steps: the recognition step, the unwind-
ing step, and the incision step [22]. During the
incision step, ERCC5 is recruited around the
damaged DNA 3’ region, cutting on the 3’ side
to repair DNA [7, 11, 22, 23]. The ectopic
expression of ERCC5 has been linked to some
types of cancer [4]. In this study, we found that
expression of ERCC5 protein predicted a poor
prognosis in HCC. We found that a low expres-
sion level of ERCC5 indicated a better overall
survival and disease-free rate. However, there
is no significant difference between the ERCC5
protein level and age, gender, hepatitis B virus
infection, liver cirrhosis, tumor size, tumor
thrombosis, differential stage or tumor stage.
To the best of our knowledge, this is the first
report elucidating the role of ERCC5 in HCC
based on protein.

Further investigation is still needed for the
association between ERCC5 because the risk
of cancer remains uncertain [24]. One possible
explanation of ERCC5 protein variants is due to
a single nucleotide polymorphisms (SNP).
Previous studies indicated that ERCC5 SNP can
influence the DNA repair ability, thus disturbing
the susceptibility to cancer [25-29]. A meta-
analysis published recently indicated that ER-
CC5 gene polymorphism rs873601 was signifi-
cantly associated with overall cancer risk, while
the polymorphisms rs751402 and rs2296147
might not contribute to the overall cancer risk
[4]. In addition, Wang et al. reported the ERCC5
rs873601 genotype had a decreased risk for
HCC when compared with wide-type. Patients
with ERCC5 rs873601 also showed a higher

Int J Clin Exp Pathol 2018;11(7):3664-3670
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MRNA expression of the ERCC5 gene, but the
underline mechanism is still unclear [22].
Interestingly, Yoon et al. reported individuals
with the inherited ERCC5 rs751402 CC geno-
type might experience significant protection
against HCC, while those with T alleles were
found to have a higher risk [30].

Our study still had some limitations. Firstly, the
sample was restricted, thus limiting the interac-
tion analysis. Secondly, although we found
ERCC5 expressed in HCC tumor tissues and
predicted a poor prognosis, we do not know the
detail protein variants in this study. Finally, the
exact role and mechanism of the ERCC5 pro-
tein in HCC is still not explained. Therefore, fur-
ther functional studies will be needed to verify
our findings.

Conclusion

Our study showed that the status of ERCC5
expression might be a prognostic factor for
HCC patients, and targeting this molecule
would be a potential strategy for the treatment
of HCC.

Acknowledgements

This study was funded by the Medical De-
partment Grant of Zhejiang Province, China
(No. 2015RCB014).

Disclosure of conflict of interest
None.

Address correspondence to: Xueyong Zheng, Depart-
ment of General Surgery, Institute of Minimally
Invasive Surgery, Sir Run Run Shaw Hospital, College
of Medicine, Zhejiang University, No. 3, Qingchun
Road, Hangzhou 310016, China. E-mail: 3306053@
zju.edu.cn

References

[1] TangA, Hallouch O, Chernyak V, Kamaya A, Sir-
lin CB. BEpidemiology of hepatocellular carci-
noma: target population for surveillance and
diagnosis. Abdom Radiol (NY) 2018; 43: 13-
25.

[2] Gong XL and Qin SK. Progress in systemic ther-
apy of advanced hepatocellular carcinoma.
World J Gastroenterol 2016; 29: 6582-6594.

[3] Roxburgh P and Evans TR. Systemic therapy of
hepatocellular carcinoma: are we making
progress? Adv Ther 2008; 25: 1089-1104.

3669

(4]

(5]

(6]

(7]

)

[10]

(11]

[12]

[13]

(14]

(15]

(16]

(17]

Han C, Huang X, Hua R, Song S, Lyu L, Ta N,
Zhu J, Zhang P. The association between XPG
polymorphisms and cancer susceptibility.
Medicine 2017; 96: e7467.

Cheng L, G.Y.L.L.. Expression in normal human
tissues of five nucleotide excision repair genes
measured simultaneously by multiplex reverse
transcription-polymerase chain reactionl. Ca-
ncer Epidemiology Biomarkers Prevention
1999; 9: 801-807.

Raymond AA, Benhamouche S, Neaud V, Di
Martino J, Javary J, Rosenbaum J. Reptin regu-
lates DNA double strand breaks repair in hu-
man hepatocellular carcinoma. PLoS One
2015; 4: e0123333.

Melis JP, Luijten M, Mullenders LH, van Steeg
H. The role of XPC: implications in cancer and
oxidative DNA damage. Mutat Res 2011; 728:
107-117.

Qiang L, Zhao B, Shah P, Sample A, Yang S, He
YY. Autophagy positively regulates DNA dam-
age recognition by nucleotide excision repair.
Autophagy 2016; 2: 357-368.

Liu J, He C, Xing C, Yuan Y. Nucleotide excision
repair related gene polymorphisms and genet-
ic susceptibility, chemotherapeutic sensitivity
and prognosis of gastric cancer. Mutat Res
2014; 765: 11-21.

Ishikawa T, Zhang SS, Qin X, Takahashi Y, Oda
H, Nakatsuru Y, Ide F. DNA repair and cancer:
lessons from mutant mouse models. Cancer
Sci 2004; 95: 112-7.

O’Donovan A, Davies AA, Moggs JG, West SC,
Wood RD. XPG endonuclease makes the 3’ in-
cision in human DNA nucleotide excision re-
pair. Nature 1994; 371: 432-435.

Lindahl T. Instability and decay of the primary
structure of DNA. Nature 1993; 362: 709-715.
Friedberg EC. How nucleotide excision repair
protects against cancer. Nat Rev Cancer 2001;
1: 22-33.

Mitchell JR, Hoeijmakers JH, Niedernhofer LJ.
Divide and conquer: nucleotide excision repair
battles cancer and ageing. Curr Opin Cell Biol
2003; 15: 232-240.

Friedberg EC. DNA damage and repair. Nature
2003; 421: 436-440.

Sieber OM, Heinimann K, Tomlinson IP. Ge-
nomic instability-the engine of tumorigenesis.
Nat Rev Cancer 2003; 3: 701-708.
Hoeijmakers J. Genome maintenance mecha-
nisms for preventing cancer. Nature 2001;
411: 366-374.

Schar P. Spontaneous DNA damage, genome
instability, and cancer-when DNA replication
escapes control. Cell 2001; 104: 329-32.
Wood RD, Mitchell M, Sgouros J, Lindahl T. Hu-
man DNA repair genes. Science 2001; 291:
1284-1289.

Int J Clin Exp Pathol 2018;11(7):3664-3670


mailto:3306053@zju.edu.cn
mailto:3306053@zju.edu.cn

[20]

(21]

[22]

(23]

[24]

[25]

[26]

3670

High expression of ERCC5 in hepatocellular carcinoma

Kamileri |, Karakasilioti | and Garinis GA. Nu-
cleotide excision repair: new tricks with old
bricks. Trends Genet 2012; 28: 566-573.
Spivak G. Nucleotide excision repair in hu-
mans. DNA Repair (Amst) 2015; 36: 13-18.
Wang B, Xu Q, Yang HW, Sun LP, Yuan Y. The
association of six polymorphisms of five genes
involved in three steps of nucleotide excision
repair pathways with hepatocellular cancer
risk. Oncotarget 2016; 7: 20357-67.

Fagbemi AF, Orelli B and Rer OS. Regulation of
endonuclease activity in human nucleotide ex-
cision repair. DNA Repair (Amst) 2011; 10:
722-729.

Melis JP, van Steeg H, Luijten M. Oxidative DNA
damage and nucleotide excision repair. Anti-
oxid Redox Signal 2013; 18: 2409-2419.

Na N, Dun E, Ren L, Li G. Association between
ERCC5 gene polymorphisms and breast can-
cerrisk. IntJ Clin Exp Pathol 2015; 8: 192-197.
He J, Wang F, Zhu J, Zhang R, Yang T, Zou Y, Xia
H. Association of potentially functional vari-
ants in the XPG gene with neuroblastoma risk
in a Chinese population. J Cell Mol Med 2016;
20: 1481-1490.

(27]

(28]

[29]

(30]

Liu D, Wu HZ, Zhang YN, Kang H, Sun MJ, Wang
EH, Yang XL, Lian MQ, Yu ZJ, Zhao L, Olopade
Ol, Wei MJ. DNA repair genes XPC, XPG poly-
morphisms: relation to the risk of colorectal
carcinoma and therapeutic outcome with oxali-
platin-based adjuvant chemotherapy. Mol Car-
cinog 2012; 51: E83-E93.

Lu B, Li J, Gao Q, Yu W, Yang Q, Li X. Laryngeal
cancer risk and common single nucleotide
polymorphisms in nucleotide excision repair
pathway genes ERCC1, ERCC2, ERCC3,
ERCC4, ERCC5 and XPA. Gene 2014; 542: 64-
68.

Wang F, Zhang SD, Xu HM, Zhu JH, Hua RX, Xue
WQ, Li XZ, Wang TM, He J, Jia WH. XPG
rs2296147 T>C polymorphism predicted clini-
cal outcome in colorectal cancer. Oncotarget
2016; 7: 11724-11732.

Yoon AJ, Kuo WH, Lin CW, Yang SF. Role of
ERCC5 polymorphism in risk of hepatocellular
carcinoma. Oncol Lett 2011; 5: 911-914.

Int J Clin Exp Pathol 2018;11(7):3664-3670



