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Abstract 
Objective: To detect the expression and pathological significances of Inter-
leukin-6 (IL-6) and basic fibroblast growth factor (bFGF) in tongue squamous 
cell carcinoma (TSCC). Methods: A tissue array was analyzed immunohisto-
chemically. The expression levels of IL-6 and bFGF in tissues were recorded 
semi-quantitatively. Results: The positive expression of IL-6 in normal, be-
nign tumor, and carcinoma groups was 12.50% ± 5.575%, 39.00% ± 1.41%, 
77.26% ± 17.07% respectively, and the expression among the three groups 
showed significant differences (P < 0.05). The expression of bFGF in benign 
tumor was lower than that in normal groups and squamous cell carcinoma. 
The positive expression was 6.50% ± 2.12%, 23.75% ± 4.79%, 42.33% ± 
29.89% respectively, and the expression among the three groups showed sig-
nificant differences (P < 0.05). Furthermore, there were positive correlations 
between IL-6 and bFGF (P < 0.05). Conclusion: It indicates that combining 
immunohistochemical examination of IL-6 and bFGF has an important ref-
erence value on the pathological diagnosis of tongue squamous cell carcinoma. 
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1. Introduction 

Oral squamous cell carcinoma (OSCC) is a common disease of malignant tu-
mors in digestive tract. Among all known tumors, its morbidity is the 8th, and 
its mortality 6th [1]; by the way, since the mortality of OSCC in China is the first 
around all over the world, and its prognosis is poor, and it’s hard to effect a rad-
ical treatment, it’s especially important to offer the prevention and treatment of 
the tumor [2]. The morbidity of tongue squamous cell carcinoma (TSCC) is at 
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the top of OSCC, and is increasing year by year and shows the trend of younger; 
the rate of its early diagnosis is low [3]. Therefore, early detection, diagnosis, and 
treatment of TSCC are the future research direction. IL-6 and bFGF, as such 
kind of small protein with wide biological activities, play an important role in 
interaction between cells and tumor formation, and have been the research focus 
in recent years [4]. However, there are few studies relating IL-6 and bFGF with 
TSCC. Based on this, the study is aiming at looking into the possible mechanism 
of the occurrence and development of TSCC, and providing a certain experi-
mental and theoretical reference value for its early diagnosis and treatment.  

2. Materials and Methods 
2.1. Materials 

The tongue tissue arrays were ordered from Guilin Fanpu Biotech, Inc. The 
batch number is TOC481 including 24 pairs of twin-granules. Each point sample 
is 1.5 mm in size, 4 µm in thickness; they are arranged in 6 × 8. There are 24 
samples including the normal tongue tissues and TSCC. All the tissues were 
coming from surgical excision, fixed 24 hours in the neutral formalin buffer liq-
uid, and then processed with the method of unified standard. They are fixed in 
the imported American superfrost plus and the temperature is kept at 4˚C. Each 
point sample had been confirmed by pathological method. The number of the 
cases of malignant tumor, benign tumor, and normal tissue are 21, 1, and 2 re-
spectively. The cases range from 23 to 77 years of age, and the median age is 54 
years. Among them, 10 cases have high differentiation malignant tumor (G1), 8 
cases have median differentiation malignant tumor (G2), and 3 cases have low 
differentiation malignant tumor (G3). According to cancer staging relying on 
the TNM system which is designed jointly by the Union for International Cancer 
Control and the American Joint Committee on Cancer, there are 2 cases in stage 
Ⅰ, 18 cases in stage Ⅱ, and 1 case in stage Ⅲ.  

2.2. Reagent 

The rabbit anti-human IL-6 polyclonal antibodies were purchased from Abcam 
Company. The mouse anti-rat bFGF monoclonal antibodies came from the 
American Neomarker Company. The ready-to-use Max Vision TM immuno-
histochemical test kits (KIT-5030), the enzyme-substrate color development 
reagents and other reagents were purchased from Fuzhou Maixin Biotech. Co., 
Ltd. The working concentrations of both IL-6 and bFGF are 1:200, and replacing 
primary antibodies, the PBS buffer is set as negative control.   

2.3. Using Immunohistochemical Staining and Finding Results 

Method: Immunohistochemical method (SP) was used, and diaminobenzidine 
(DAB) was used as reagent. According to the existing method [5] that the re-
search group has already used, the judgment is as follows. 5 randomly selected 
high power fields (10 × 40) are observed in each slice, brown or dark drown 
granules indicating positive. Based on the percentage of positive cells to the total 
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cells, the expression intensity can be classified into 4 levels: (-) positive cells 
<10%; (+) positive cells 10% - 30%; (++) positive cells 31%~50%; (+++) positive 
cells >50%. Among them, (-) and (+) are low expression group, while (++) and 
(+++) are high expression group. 

2.4. Statistic analysis 

SPSS16.0 statistical analysis software was applied. All data were expressed as x
±  s; two samples were compared by chi-square test; the rank sum test was used 
among groups; Spearman rank correction test was used in factor correction 
analysis; P < 0.05 was considered as statistically significant.  

3. Results 

After color developing, most granules were intact, and very few were deleted. 
However, because of the twin-granule settings, observation and statistical results 
were not affected. 

3.1. IL-6 Protein Expressions 

The expression of IL-6 was mainly in cell nucleus both in normal tongue tissue 
and benign tumor, and it was expressed in cytoplasm in squamous cell carcino-
ma. The positive expressions of IL-6 in normal, benign tumor, and carcinoma 
groups were 12.50% ± 5.57%, 39.00% ± 1.41%, and 77.26% ± 17.07% respective-
ly; the expression rate in carcinoma groups was significantly higher than that in 
the other two, and the expressions among the three groups showed significant 
difference (P < 0.05). The expressions of IL-6 in high differentiation malignant 
tumor, median differentiation malignant tumor, and low differentiation malig-
nant tumor were 86.30% ± 3.53%, 66.90% ± 11.49%, and 75.00% ± 10.80% re-
spectively, and the difference was considered as no statistical significance. 
Moreover, the differences of the IL-6 expressions in other groups (such as dif-
ferent ages, genders, lymphatic metastases, clinical stages, and so on) were also 
considered as no statistical significance (P > 0.05).  

3.2. bFGF Protein Expressions 

The positive expression of bFGF was mainly in cytoplasm in the normal tongue 
tissue. The expression of bFGF in benign tumor was lower than that in normal 
groups and squamous cell carcinoma. The positive expression were 6.50% ± 
2.12%, 23.75% ± 4.79%, 42.33% ± 29.89% respectively, and the expressions 
among the three groups showed significant difference (P < 0.05). The positive 
expressions in high differentiation tongue tissue, median differentiation tongue 
tissue, and low differentiation tongue tissue were 62.50% ± 12.13%, 26.00% ± 
14.79%, and 18.70% ± 20.89% respectively; the expression rate in high differen-
tiation groups was significantly higher than that in the other two. However, the 
differences of the bFGF expressions in other groups (such as different ages, 
genders, lymphatic metastases, clinical stages, and so on) were considered as no 
statistical significance (P > 0.05). 



J.-H. Hou et al. 
 

213 

3.3. Correlations of Expression between IL-6 and bFGF 

Through analyzing the correlations of expression between IL-6 and bFGF, it can 
be found that the expressions of both IL-6 and bFGF were positive in tongue 
carcinoma tissue at 16 cases; at other 5 cases the expression of bFGF was nega-
tive, while the expression of IL-6 was positive. Furthermore, there were signifi-
cantly positive correlations between IL-6 and bFGF (P < 0.05).   

4. Discussion 

The occurrence and development of OSCC is a complex process which involves 
multi-steps, multi-factors, polygenic-alteration, and multi-stages pathopoiesis 
[6]. As squamous cell carcinoma originates from epithelial cells, many domestic 
and overseas scholars have long focused on the study of mutated epithelial cells, 
and they also have made some major breakthroughs in the research area of on-
cogenes and tumor suppressor genes [7] [8]. However, recently, many articles in 
Nature, Science, and other magazines, have pointed out that the malignant 
transformation and the development process of epithelial cells are largely regu-
lated by the reciprocal interactions between epithelial and mesenchymal cells; 
and under the microenvironment of the tumor-host interface, constituted by the 
complex biological signaling network, epithelial and mesenchymal cells play a 
key role in the process of epithelial proliferation, differentiation, invasion, and 
metastasis [9].  

Cytokines are synthesized and secreted by immune cells (including lympho-
cytes and monocytes) and some non-immunocytes (such as vascular endothelial 
cells, neuroglial cells, and so on) are small, soluble proteins with the wide range 
of biological activities. Cytokines are the cores to communicate immune cells, 
and immune cells and non-immunocytes. Through interacting with cell-specific 
membrane receptors, cytokines can change the behaviors or properties of secre-
tory cells and other cells. According to different functions, cytokine can be clas-
sified into interleukin (IL), colony stimulating factor (CSF), growth factor (GF), 
and so on, which most of the studies of oral cancer are concentrated on at 
present [10]. The IL series play an important role in the regulation of intercellu-
lar interaction, immunity adjustment, hematopoiesis, inflammatory process, and 
tumor formation. 

IL-6 is a kind of protein with 26KD molecular weight, and composed of 184 
amino acid molecules. It is a pleiotropic cytokine that can regulate a variety of 
cell functions including cell proliferation, cell differentiation, immune defense 
mechanism, hematopoiesis, etc. [11]. IL-6 correlates with genesis and progress of 
several kinds of tumors; it can influence tumor progress through intervening 
cells adhesion and activity, thrombosis, expression of tumor specific antigen, 
and tumor cells proliferation [12]. IL-6 can also regulate a variety of cell func-
tions including cell proliferation, cell differentiation, immune defense mechan-
ism, hematopoiesis, etc. In 2015, through observing the serum IL-6 level in pa-
tients with tongue cancer, Lotfi A etc. [13] concluded that the serum IL-6 level in 
patients with tongue cancer was significantly higher than that of the healthy 



J.-H. Hou et al. 
 

214 

controls. The study of this paper had obtained similar results from the histolog-
ical level: the expression rate of IL-6 in carcinoma groups was significantly high-
er than that in the normal tongue tissue and benign tumor, and the expressions 
among the three groups showed significant difference; the expressions of IL-6 in 
high differentiation malignant tumor were higher than those in the median dif-
ferentiation malignant tumor and low differentiation malignant tumor; and all 
these results indicated that IL-6 played an important role in the genesis and de-
velopment of tumor.   

bFGF is a kind of mitogenic cationic polypeptide and contains 155 amino acid 
molecules; 55% of the amino acid sequence of bFGF is similar with acid fibrob-
last growth factor (aFGF); the molecular weight of bFGF is 16 - 18.8 KD. Infor-
mation available at present suggests that the biological functions of bFGF are 
extensive, and bFGF is very important in the promotion of angiopoiesis, wound 
healing and tissue repair, tissue regeneration, and the growth and development 
of nervous tissue [14] [15] [16]. The expression of bFGF in squamous cell carci-
noma is significantly higher than that in normal groups and benign tumor and 
the expression rate in high differentiation groups is significantly higher than that 
in the other two. The study of the paper indicated that bFGF was in relation to 
the genesis and development of TSCC. 

IL-6 and bFGF, as such kind of small protein with wide biological activities, 
play an important role in interaction between cells, and tumor formation, and 
have been the research focus in recent years. However, there are few researches 
relating IL-6 and bFGF with TSCC. The study demonstrates that IL-6 and bFGF 
show the high expression in tumor, especially in malignant tumor, but the spe-
cific mechanism needs to be further explored. The study team will ascertain the 
possible mechanism of the occurrence and development of TSCC, in the hopes 
of providing some experimental and theoretical bases for its early diagnosis and 
treatment. 
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