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Abstract: Objective: To investigate Gli1 protein expression in nasopharyngeal carcinoma (NPC) tissue and its clinical 
significance. Methods: Gli1 protein expression in 77 cases of NPC and 20 cases of chronic nasopharyngeal mucosi-
tis were detected by immunohistochemistry and its relationship with NPC clinicopathologic features was analyzed. 
Results: The expression of Gli1 protein in NPC tissues (57.1%) was significantly higher than that in chronic nasopha-
ryngeal mucositis (30.0%, P < 0.05); Meanwhile, Gli1 protein expression was related to tumor node metastasis (P 
< 0.05). Conclusion: The upregulated expression of Gli1 protein in NPC tissue may be related to tumor metastasis.
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Introduction

Nasopharyngeal carcinoma (NPC) is one of the 
most common tumors in head and neck in 
southern region of china, and cervical node 
metastasis may occur in the early stage. 
Hedgehog (Hh) signal pathway is essential in 
regulating embryonic development. Recent 
studies have confirmed that Hh signal pathway 
is involved in the development of various 
tumors. Glioma-associated oncogene homo-
logue l (Gli1) is an important nuclear transcrip-
tion factor of the signal pathway, which is 
responsible for regulation of downstream effec-
tors. Its expression level directly reflects the 
activation state of Hh signal pathway. The previ-
ous studies have confirmed that Gli1 protein 
expression is associated with the development 
of esophageal cancer, lung cancer, breast can-
cer and other tumors [1-3]. It was also reported 
that Gli1 gene and protein expression were also 
increased in NPC tissues [4]. However, there 
are still no reports about the relationship 
between Gli1 protein expression and NPC clini-
copathologic features. We detected Gli1 
expression in NPC tissue by immunohistochem-
istry streptavidin-perosidase (SP) method, ana-
lyzed its relationship with NPC clinicopathologic 

features, and discussed its function in NPC and 
clinical significance.

Materials and methods

Clinical data 

From April 2013 to April 2014, 77 patients with 
nasopharyngeal carcinoma in the Department 
of Oncology in Nanxishan Hospital of Guangxi 
Zhuang Autonomous Region were collected. 
Samples were all nasopharyngeal masses col-
lected by the oncologist using fiber nasopharyn-
goscopy biopsy. The pathological type was all 
undifferentiated non-keratinizing carcinoma. 
There were intact related clinical and pathologi-
cal data, and the patients who received previ-
ous chemotherapy, radiotherapy or any other 
anti-tumor therapies were excluded. Among 
them, there were 61 males and 16 females; 
their median age was 52 years. The TNM (tumor, 
node, metastasis TNM) stage was determined 
according to the Chinese 2008 staging system 
for NPC: there were 9 cases of stage II, 27 
cases of stage III, 35 cases of stage IVa and 6 
cases of stage IVb; regarding to tumor statues 
of carcinoma, there were 5 cases of T1, 22 
cases of T2, 24 cases of T3 and 26 cases of T4; 
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regarding to lymph node status, there were 12 
cases of N0, 25 cases of N1, 26 cases of N2, 
and 14 cases of N3; concerning distant metas-
tasis, there were 71 cases of M0 and 6 cases 
of M1. Meanwhile, 20 patients with mild chron-
ic nasopharyngeal mucositis during the same 
period were set as controls. The protocol was 
approved by Ethics Committee of Nanxishan 
Hospital of Guangxi Zhuang Autonomous 
Region, and written informed consent was 
obtained from all patients.

Reagents and methods

The rabbit polyclonal primary antibody Gli1 
(Lot: ab134906; Abcam, UK), HRP goat anti-
rabbit/mouse universal secondary antibody 
and DAB chromogenic reagent kit (Fuzhou 
Maixin Biotech. Co., Ltd., Fuzhou, China).

Methods

NPC biopsy specimens were fixed by 10% neu-
tral formalin, embedded in paraffin and serially 
cut into 5 µm thick sections. Paraffin sections 
were heated under 73°C for 15 min and under 
62°C for another 2 h. Then sections were dew 
axed, repaired for 20 min, boiled in citrate anti-
gen retrieval buffers (pH=6.0) and incubated 
with 3% H2O2 for 10 min; sections were rinsed 
with PBS for 3 times, 5 min each. After that, dry 
the sections and add Gli1 antibody (working 
concentration: 1:400). Incubate in 37°C for 2 h, 
and wash with PBS for 3 times, 5 min each. Dry 
sections, add secondary body and incubate in 
37°C for 30 min. Wash for 3 times with 5 min 
each and dry sections. DAB chromogenic reac-
tion, hematoxylin staining, dehydration with 
gradient alcohol and dryness were carried out 

us [5]. All sections were read by 2 pathologists 
and discussion was required to reach agree-
ment for the inconsistent results. 5 high power 
fields were randomly selected and 200 cells 
were counted in each field. It was scored 
according to the proportion of positive cells: the 
positive cells 0-5%, 0; 6-25%, 1; 26-50%, 2; 
51-75%, 3; > 75%, 4. It was also scored accord-
ing to staining degree of tumor cells: non-
stained case, 0; light yellow, 1; brown, 2; dark 
brown, 3. The intensity score and proportion 
score were multiplied in order to generate an 
immunoreactive score (IRS), and IRS ≥ 4 was 
considered positive [5].

Statistical analysis

SPSS18.0 software was used for statistical 
analysis. The differences among groups were 
analyzed with χ2 test or Fisher Exact test, and P 
< 0.05 indicated significant difference.

Results

Characteristics of studied groups

As shown in Table 1, there was no significant 
difference in age and gender between the two 
groups.

Gil1 expression in NPC and nasopharyngeal 
mucositis tissues 

Gli1 protein which had color change from light 
yellow to dark brown in cytoplasm or nucleus 
was considered as positive expression. The 
expression of Gli1 protein in NPC tissues  
(57.1%) was significantly higher than that in 
chronic nasopharyngeal mucositis (30.0%, P < 
0.05, Table 2); in nasopharyngeal mucositis tis-

Table 1. Demographic information and clinical features for both groups

Groups
Age (Year) Sex

< 52 ≥ 52 Total χ2 P Male Female Total χ2 P
NPC 38 39 77 1.559 0.212 61 16 77 1.076 0.30
Nasopharyngeal mucositis 13 7 20 13 7 20

Table 2. Expression of Gli1 in NPC and nasopharyngeal muco-
sitis

Group
Gli1 Protein

Total χ2 P
Negative Positive

NPC 33 44 77 4.683 0.030
Nasopharyngeal mucositis 14 6 20
Total 47 50 97

before mounted with neutral gum. 
For the negative controls, add PBS 
instead of primary antibody.

Result determination

Gli1 protein was judged as positive 
expression when granules color 
changed from light yellow to dark 
brown in cytoplasm and (or) nucle-



Clinical significance of nasopharyngeal carcinoma

9547 Int J Clin Exp Med 2016;9(6):9545-9549

sues, Gli1 was mainly positively expressed in 
cytoplasm of mucosal epithelial cells, which 
had light yellow or brown granules (Figure 1A). 
Meanwhile, in NPC tissue Gli1 was mainly posi-
tively expressed in nucleus and cytoplasm of 
cancer nests cells, which always had dark 
brown nucleus and light yellow or brown cyto-
plasm (Figure 1B).

The relationship between Gli1 protein expres-
sion and NPC clinicopathologic features

In NPC tissues, Gli1 expression was correlated 
with lymph node metastasis (P < 0.05), but it 
was independent of age, gender, depth of tumor 
invasion, clinical stages and tumor distant 
metastasis (P > 0.05, Table 3).

Logistic regression results

After adjustment of other confounders, Gli1 
expression was independent risk factor of NPC 
(Table 4).

Discussion

Hh signal pathway is involved in morphogene-
sis and growth modulation of most organs dur-
ing the development of embryo. Meanwhile, it is 
essential in the development and regeneration 
of tissues like lung, prostate and intestine. Hh 
signal pathway is mainly composed of Hh 
ligand, membrane receptors (Ptch and Smo), 
nuclear transcription factors Gli and target 
genes. It was reported that abnormal activation 
of Hh signal pathway induced generation of 
tumors, and promoted tumor invasion and 
metastasis [1-5]. Gli has attracted widespread 
attention in cancer researches as a key factor 
of Hh signal pathway. There are 3 kinds of Gli 
transcription factors in vertebrate, and Gli1 
only shows activating ability in Hh signal path-
way. Therefore, the expression level of Gli1 
directly reflects the activation state of Hh signal 
pathway.

Figure 1. A: Gli1 was positively expressed in 
nasopharyngeal mucositis tissues. SP meth-
od; B: Gli1 was positively expressed in NPC 
tissues. SP method. C: Negative control.
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It was reported that Gli1 was highly expressed 
in esophageal cancer, glioma cancer and 
medulloblastoma cell lines, promoting tumor 
cell proliferation and differentiation; its expres-
sion in breast cancer, gastric cancer and liver 
cancer tissues was higher than that in the adja-
cent tissues [3, 7-9]; its positive rate in cervical 
intraepithelial neoplasia and cervical squa-
mous cancer of stage CIN2 and CIN3 was sig-
nificantly higher than that in normal cervical 
squamous epithelium and cervical intraepithe-
lial neoplasia tissues of stage CIN1 [10]. Thus 
Hh signal pathway is abnormally activated in 
tumor tissues. Abnormal activation of Hh signal 
pathway promotes proliferation and differentia-
tion of tumor cells, inhibits tumor cell apopto-
sis, enhances epithelial-mesenchymal transfor-

tumor cells’ invasion to lymphangion [13]. It 
was suggested that Gli1 may lead to lymph 
node metastasis of cancer by promoting lym-
phangiogenesis in NPC tissues. Although Gli1 
was proved to be one of the important activat-
ing transcription factors of Hh signal pathway, it 
remains to be elucidated how Hh signal path-
way is activated in NPC tissues as well as  
the specific mechanism of promoting tumor 
metastasis. 

In conclusion, the abnormal expression of Gli1 
protein is of vital importance in invasion and 
metastasis of tumor cells, and its specific 
mechanism still needs further investigation. 
Gli1-targeted therapies may become a new 
direction of NPC treatment.

Table 3. The relationship between Gli1 protein expression in 
NPC tissue and clinicopathologic features
Clinicopathological 
Parameter n

Gli1
χ2 value P value

﹢ Positive rate (%)
Gender
    Male 61 36 59.02

0.421 0.517
    Female 16 8 50.00
Age (years)
    ≥ 52 39 26 66.67

2.927 0.087
    ≥ 52 38 18 43.37
Clinical stages
    II 9 5 55.56

0.564 0.755    III 27 14 51.85
    IVa+IVb 41 25 60.98
Depth of tumor invasion
    T1﹢T2 27 14 51.85

0.475 0.491
    T3﹢T4 50 30 60.00
Lymph node metastasis
    - 12 3 25.00

5.997 0.014*

    ﹢ 65 41 63.08
Distant metastasis
    M0 71 39 54.17

0.847 0.357
    M1 6 5 83.33
*P < 0.05.

Table 4. Logistic regression results
Variables B SE χ2 P 95% ci
Sex 0.763 0.576 1.758 0.185 2.416 (0.649-6.631)
Age -0.650 0.542 1.437 0.231 0.522 (0.180-1.511)
Glil expression 0.319 0.142 5.032 0.025 1.376 (1.041-1.820)
Constant 0.063 0.739 0.007 0.932

mation and increases tumor inva-
siveness. Upregulation of Gli1 
promotes the transformation of 
low metastatic cells into highly 
metastatic tumor cells, increasing 
capacity of invasion and metasta-
sis of tumor cells. In addition, Gli1 
expression is related to tumor 
grade, lymph node metastasis 
and prognosis [1, 8-11], indicating 
that Gli1 is correlated with inva-
sion and metastasis of tumors.

In this study, Gli1 expression was 
higher in NPC tissues than chronic 
nasopharyngeal mucositis tis-
sues, indicating that Hh signal 
pathway was abnormally activat-
ed in NPC. The result was also in 
accordance with study of Yue and 
his colleagues [4], and similar to 
that of other solid tumors [1-3, 
5-10]. Further study showed that 
Gli1 expression was related to 
NPC lymph node metastasis, 
which corresponded to studies on 
esophageal, gastric and liver can-
cer [1, 8, 9]. It was confirmed that 
Hh signal pathway promoted 
tumor lymphangiogenesis and 
improved ability of tumor lymph 
node metastasis [12]. In our early 
experiments, it was found that 
there was lymphangiogenesis in 
NPC tissues, which was propitious 
to development of lymphatic 
metastasis, and resulted from 



Clinical significance of nasopharyngeal carcinoma

9549 Int J Clin Exp Med 2016;9(6):9545-9549

Acknowledgements

This work was supported by funds from the 
appropriate technology research and develop-
ment project of Guangxi medicine and health 
technology (Grant No. S2014-08-01).

Disclosure of conflict of interest

None.

Address correspondence to: Tao-Wen Liu, Depart- 
ment of Oncology, Nanxishan Hospital of Guangxi 
Zhuang Autonomous Region, Affiliated Nanxishan 
Hospital of Guilin Medical University, No. 46, 
Chongxin Road, Guilin 541001, China. Tel: ﹢86-
0773-3848178; Fax: ﹢86-0773-3831234; E-mail: 
liutwen@126.com

References

[1] Mori Y, Okumura T, Tsunoda S, Sakai Y and Shi-
mada Y. Gli-1 expression is associated with 
lymph node metastasis and tumor progression 
in esophageal squamous cell carcinoma. On-
cology 2006; 70: 378-389.

[2] Hwang J, Kang MH, Yoo YA, Quan YH, Kim HK, 
Oh SC and Choi YH. The effects of sonic hedge-
hog signaling pathway components on non-
small-cell lung cancer progression and clinical 
outcome. World J Surg Oncol 2014; 12: 268-
278.

[3] Li YH, Gao HF, Wang Y, Liu F, Tian XF and Zhang 
Y. Overexpression of Gli1 in cancer interstitial 
tissues predicts early relapse after radical op-
eration of breast cancer. Chin J Cancer Res 
2012; 24: 263-274.

[4] Yue Y, Zhong W, Pei G, Xiao B, Zhang G, Jiang F, 
Zhang J, Chen C, Yang P, Dang H and Chang H. 
Aberrant activation of hedgehog pathway in 
nasopharyngeal carcinoma. Clin Exp Med 
2013; 13: 315-322.

[5] Im S, Choi HJ, Yoo C, Jung JH, Jeon YW, Suh YJ 
and Kang CS. Hedgehog related protein ex-
pression in breast cancer: gli-2 is associated 
with poor overall survival. Korean J Pathol 
2013; 47: 116-123.

[6] Shahi MH, Lorente A and Castresana JS. 
Hedgehog signalling in medulloblastoma, glio-
blastoma and neuroblastoma. Oncol Rep 
2008; 19: 681-688.

[7] Xu SS, Han YZ, Ma WH and Zhu YH. Expression 
and significance of Hedgehog signaling pro-
teins in primary breast cancer and matched 
lymph node metastases. Chin J Clin Exp Pathol 
2012; 28: 1198-1201.

[8] Liu DY, Deng J, Guo W, Zhang ML and Chen Y. 
Expression of gli-1 protein and its clinical sig-
nificance in gastric cancer. Chin J Gene Pract 
2013; 11: 1342-1343.

[9] Xu QR, Zheng X, Yao YM, Yang W and Liu QG. 
Expression and clinical significance of tran-
scription factor Gli1 in Hedgehog pathway in 
hepatocellular carcinoma. Chin J Cell Mol Im-
munol 2011; 27: 428-432.

[10] Xuan YH, Li GL, Jin TF and Lin ZH. Clinicopatho-
logical significance of Gli proteins overexpres-
sion in uterine cervical cancers. Chin J Clin Exp 
Pathol 2009; 25: 122-126.

[11] ten Haaf A, Bektas N, von Serenyi S, Losen I, 
Arweiler EC, Hartmann A, Knüchel R and Dahl 
E. Expression of the glioma-associated onco-
gene homolog (GLI) 1 in human breast cancer 
is associated with unfavourable overall surviv-
al. BMC Cancer 2009; 9: 298-309.

[12] Bailey JM, Mohr AM and Hollingsworth MA. 
Sonic hedgehog paracrine signaling regulates 
metastasis and lymphangiogenesis in pancre-
atic cancer. Oncogene 2009; 28: 3513 -3525.

[13] Deng L, Liu TW, Qu YJ, Cao YL, Chen X and 
Peng LF. Relationship between lymphatic inva-
sion and lymph node metastasis in patients 
with nasopharyngeal carcinoma. Acta Acad 
Med Militar Tert 2013; 35: 1424-1426.


