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Abst rac t
Introduction: Diagnosis of head and neck squamous cell carcinoma (SCC) is an important challenge for clinicians, 
and finding new approaches to better diagnosis is the basis of a new area of cancer research.
Aim: To investigate the diagnostic value and significance of MRI combined with miRNA-125 expression in head 
and neck SCC. 
Material and methods: Sixty patients with head and neck SCC were selected as the tumour group, and 20 healthy 
volunteers as the control group. All subjects were examined by magnetic resonance imaging (MRI) perfusion im-
aging. Peripheral venous blood was collected from all patients and healthy volunteers. The expression level of 
miRNA-125 in serum was detected by RT-qPCR, and the levels of interleukin-2 (IL-2), tumor necrosis factor-α (TNF-α), 
interferon-γ (IFN-γ), and transforming growth factor β1 (TGF-β1) in serum were detected. Meanwhile, tumour tis-
sues and adjacent non-tumour tissues of patients were collected to detect the mRNA expression level of ERBB2.
Results: Compared with the control group, the expression level of miRNA-125b in serum of patients decreased 
with a statistically significant difference (p < 0.05). Compared with adjacent non-tumour tissues, the expression 
level of ERBB2 mRNA in tumour tissues of patients was significantly increased, with a statistically significant dif-
ference (p < 0.05). MiRNA-125b in serum was negatively correlated with tumour size and number of metastatic foci  
(p < 0.05). The results of enzyme-linked immunosorbent assay showed that the levels of IL-2, TNF-α, and TGF-β1 
in the patient’s serum increased while the levels of IFN-γ decreased significantly, with a statistically significant 
difference (p < 0.05). 
Conclusions: Detection of miRNA-125b expression level is complementary to MRI diagnosis of head and neck SCC.
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Introduction

Tumours in the neck, ear-nose-throat, as well as oral 
and maxillofacial regions are collectively referred to as 
head and neck cancers, such as tongue squamous cell 
carcinoma (SCC), laryngeal SCC, nasal sinus carcinoma, 
gingival carcinoma, and thyroid carcinoma. Some inves-
tigations showed that the proportion of head and neck 
cancer in human tumours is about 2–4% [1]. About 30% 
to 50% of patients with head and neck cancer will re-
lapse or metastasise after surgical treatment [2]. Cur-
rently, there are various clinical diagnostic methods for 
head and neck cancer, including computed tomography 

(CT), CT perfusion, magnetic resonance imnaging (MRI), 
MRI diffusion-weighted imaging, MRI perfusion imaging, 
etc. These diagnostic methods have their own advantag-
es and disadvantages, and are selected according to the 
situation in clinical practice [3]. In recent years, due to 
the development of medical molecular biology, detection 
of microRNA expression in peripheral blood is favoured 
for its advantages of low trauma and high sensitivity, 
playing an increasingly irreplaceable role in the diagnosis 
of tumours. MicroRNAs comprise a kind of endogenous 
non-coding RNA molecules that regulate the expression 
of protein-coding genes at post-transcriptional level [4]. 
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Most microRNAs are closely related to cell proliferation, 
differentiation, and apoptosis, and many of them are 
found to be potential markers for tumour diagnosis and 
prognosis [5–7]. The MiRNA-125 family comprises highly 
conserved non-coding small RNA molecules in evolution, 
including two subfamilies of miRNA-125a and miRNA-
125b, whose abnormal expression is closely associated 
with tumour occurrence and development [8, 9]. There-
into, miRNA-125b is significantly differentially expressed 
in various malignant tumours and has become a classic 
marker for cancer diagnosis, treatment, and prognosis 
[10–13]. Its downstream target genes include p53, Bak1, 
and cytokines IL-6 and TGF-β [9, 14]. Moreover, many 
studies have shown that miRNA-125b can inhibit cancer 
development and exert a protective effect on patients 
[12, 15–18]. For example, studies by Shang et al. showed 
that miRNA-125b can target proto-oncogene ERBB2, and 
the level of miRNA-125b in cancer tissues of endometrial 
cancer patients decreases, resulting in enhanced can-
cer invasion capability [16]. The ERBB2 gene encodes C-
erbB-2 protein, also known as Her 2, is one of the mem-
bers of epidermal growth factor receptor family (EGFR), 
and is the most thoroughly studied oncogene in breast 
cancer. Research showed that over 30% of human malig-
nant tumour tissues, such as ovarian cancer, cervical can-
cer, prostate cancer, and head and neck squamous cell 
carcinoma, are accompanied by C-erbB-2 gene amplifica-
tion and overexpression of p185 protein product [19, 20]. 

Aim

The purpose is to explore the diagnostic value and 
significance of MRI combined with miRNA-125 expression 
level in head and neck SCC.

Material and methods

Clinical data

A total of 60 patients with head and neck SCC di-
agnosed and treated in Shanxian Central Hospital from 
January 2014 to February 2019 were selected as the 
tumour group. Among them, there were 36 males and  
24 females, aged from 36 to 68 years. There were 9 cases 
of tongue SCC, 10 cases of laryngeal squamous cell car-
cinoma, 13 cases of sinus carcinoma, 10 cases of gingival 
carcinoma, and 18 cases of thyroid carcinoma. Mean-
while, a total of 20 healthy volunteers with no abnor-
malities in head MRI angiography were selected as the 
control group. Serum was collected from all patients and 
subjects before MRI examination, and samples of tumour 
tissue and adjacent non-tumour tissue were taken from 
patients. All subjects were informed of the purpose of 
the examination and signed an informed consent form 
before the examination. The study was approved by the 
hospital Ethics Committee.

Declarations

Ethics approval and consent to participate: This 
study was approved by the Medical Ethics Committee of 
Shanxian Central Hospital

Experimental methods

MRI examination

Cranial MRI was performed on all patients and 
healthy subjects using general MRI to determine the lo-
cation of tumour in the patients and to exclude disease 
in healthy subjects. Then the largest target area was 
selected for the patient, 20 ml of contrast agent was 
injected from elbow vein using a high-pressure syringe 
(Medrad Stellant), and the pipeline was flushed with  
20 ml of normal saline immediately after the injection. 
The layer thickness was set at 5 mm, interlayer clearance 
was 1.5 mm, TE54 ms, and the pixel matrix was 128 × 128.  
MRI perfusion imaging was performed and 40 T2-weight-
ed measurements were obtained at 2-s intervals to ob-
serve whether there was metastasis of the tumour. This 
inspection used a Siemens 1.5T 18-channel MRI system 
for scanning inspection.

 Total RNA extraction and real-time quantitative 
PCR (qRT-PCR)

Serum miRNA and tissue mRNA were extracted by 
TRIzol method. For the detection of serum hsa-miR-
125b, reverse transcription was performed using a stem 
loop method. Quantitative PCR was conducted using an 
SYBR Green qPCR SuperMix kit (Invitrogen). The primer 
sequence was as follows: hsa-miR-125b: F: 5’-CACCTG-
TATGTGCGTGATTGTATATG-3’, R: 5’-CCTCAGGCATCAATAA-
CATGCA-3’; U6: F:5’- CTCGCTTCGGCAGCACA-3’, R: 5’- 
AACGCTTCACGAATTTGCGT-3’.

For tissue ERBB2 mRNA detection, cDNA is first syn-
thesised using a reverse transcription kit (Cat #: 6210 A, 
TaKaRa). The synthesised cDNA can be directly used for 
fluorescence quantitative PCR or stored at –20ºC. Real-
time fluorescence quantitative PCR was performed us-
ing an SYBR Premix Ex TaqTM II kit (purchased from the 
TAKARA company), and PCR amplification was performed 
using ABI PRISM®7500 Sequence Detection System. The 
primer sequence was as follows: ERBB2: F: 5’-CACATG-
CAAAGCTACTC-3’, R: 5’-GGTGCACACTCACTTT-3’; 18sr-
RNA: F: 5’-CCTGGATACCGCAGCTAGGA-3’, R: 5’- GCGGC-
GCAATACGAATGCCCC-3’.

Enzyme-linked immunosorbent assay (ELISA)

Using commercial kits, the levels of IL-2 (Cat#: 
EHC003, Neobioscience), TNF-α (Cat#: EHC103a, Neo-
bioscience), IFN-γ (Cat#: EHC102g, Neobioscience), and 
TGF-β 1 (Cat#: EHC107b, Neobioscience) in patients’ se-
rum were detected in accordance with manufacturer’s 
instructions.
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Statistical analysis

All data were processed by SPSS 21.0 statistical soft-
ware (USA), and the measurement data were expressed 
as mean ± standard deviation (SD). The comparison be-
tween the two groups was performed by t-test, and the 
comparison between multiple groups was conducted by 
one-way ANOVA. P < 0.05 indicated that the difference 
was statistically significant.

Results

 MRI examination to determine the patient’s 
tumour

First of all, we performed cranial MRI examination 
on all patients with head and neck cancer and healthy 
subjects to determine the tumour location and size 
among the patients (Figure 1). MRI examination results 
of healthy volunteers were negative. MRI examination 
further confirmed the metastasis conditions of tumour 
patients.

Cytokine test results.

The serum cytokine expression levels of all subjects 
were detected by ELISA. As a result, the levels of IL-2, 
TNF-α, and TGF-β1 in the patient’s serum increased signifi-
cantly (Figures 2 A–C), while the levels of IFN-γ were signifi-
cantly decreased (Figure 2 D), with statistically significant 
differences (p < 0.05). The above cytokine detection results 
were basically consistent with MRI detection results.

 The expression level of miRNA-125b in serum of 
patients with head and neck cancer decreased

In order to explore whether the serum miRNA-125b 
level is correlated with the metastasis of head and neck 

cancer, q-PCR was used to detect the expression of miR-
NA-125b in the serum of patients and healthy subjects. 
The results are shown in Figure 3. Compared with the 
control group, the serum miRNA-125b level of patients 
is significantly reduced (p < 0.05), i.e. the serum miRNA-
125b level is negatively correlated with tumour malig-
nancy.

 Comparison of ERBB2 gene expression levels  
in tumour tissues and adjacent tumour  
or non-tumour tissues

It has been reported that ERBB2 is the target gene of 
miRNA-125b, so we further used q-PCR to detect the ex-
pression of ERBB2 gene in tumour tissues and adjacent 
non-tumour tissues of all patients with head and neck 
cancers. The results (Figure 4) showed that the mRNA 
expression level of ERBB2 in tumour tissues was signifi-
cantly higher than that in adjacent para-tumour tissues 
(p < 0.05).

Discussion

In recent years, MRI perfusion imaging, which is 
widely used in the diagnosis and follow-up of head and 
neck cancer and other malignant tumours, is a func-
tional imaging examination method that can well reflect 
tumour haemodynamics. With the advantages of fast im-
aging and no radiation, it can scan the whole brain perfu-
sion at one time in head scanning and is not limited to 
the selected level. MRI perfusion imaging plays a signifi-
cant part in tumour diagnosis and differentiation [21, 22] 
and evaluation of tumour staging [23, 24]. However, MRI 
perfusion imaging still has some deficiencies in clinical 
application due to the non-linear relationship between 

Figure 1. MRI images of the control group (A) and the tumour group (B)
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Figure 2. Expression levels of IL-2 (A), TNF-α (B), TGF-β1 (C), and IFN-γ (D) in serum of the control group and the tumour 
group. ***P < 0.001 vs. control group
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Figure 3. The expression level of miRNA-125b in serum of 
the control group and the tumour group. ***P < 0.001 vs. 
control group
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Figure 4. ERBB2 gene expression levels in tumour tissues 
and adjacent non-tumour tissues. ***P < 0.001 vs. adjacent 
non-tumour tissues group
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MicroRNAs, as a non-coding regulatory single-strand-
ed small molecule RNA with a total length of 19–25 ribo-
nucleotides, is generated by shearing a single-stranded 
RNA precursor with a hairpin ring structure. Through 
complementary pairing with the 3’- end non-coding re-
gion (3-UTR) of the target mRNA molecule, microRNA 
inhibits the translation of the target mRNA and achieve 
post-transcriptional expression regulation [25]. A large 
number of studies have shown that microRNA is closely 
related to the occurrence and development of tumours. 
Meanwhile, some research in recent years has found that 
microRNA in peripheral venous blood has a stable physi-
cochemical state and properties, and its expression in 
tumour patients is significantly different from that in the 
normal human body. Many researches have indicated the 
value of miRNA as a specific tumour marker [26]. Among 
them, miRNA-125b can play a critical role in promoting 
cancer and inhibiting cancer in malignant tumours of 
different tissues [27, 28]. In this study, the expression 
level of miRNA-125b in the serum of patients with head 
and neck cancer showed a downward trend compared 
with that of healthy patients, and correspondingly, the 
expression level of its target gene ERBB2 in tumour tis-
sue decreased.

In this study, combining MRI examination with mRNA 
expression detection, it was found that the expression 
level of related mRNA in serum of patients with head 
and neck cancer was lower than that of normal people. 
The difference in level was statistically significant and 
negatively correlated with the tumour size in the imaging 
diagnosis results.

Conclusions

As a result of the study, we believe that the combina-
tion of the two diagnostic and examination methods in 
clinical practice can adopt good points and avoid short-
comings to maximise their respective advantages, and 
improve the diagnostic efficiency and accuracy of head 
and neck cancer recurrence.
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