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Abstract. The present study aimed to investigate the expres‑
sion levels and clinical value of miR‑365 and miR‑25 in serum 
of patients with non‑small cell lung cancer (NSCLC). Patients 
(180) diagnosed with NSCLC at the Affiliated Hospital of 
Guangdong Medical University from July 2011 to December 
2013 were used as the experimental group. Volunteers (90) 
undergoing health examinations were used as the control 
group. The serum of the patients was collected after fasting 
in the morning. The expression levels of miR‑365 and miR‑25 
in the serum of patients was assessed by quantitative real‑time 
PCR (qRT‑PCR), and the relationship among miR‑365, miR‑25 
and the postoperative survival rate of NSCLC patients was 
analyzed. The relative expression level of miR‑25 of patients 
with peripheral infiltration was significantly higher than that 
of patients without peripheral infiltration (P<0.05). There 
were significant differences in the relative expression level of 
miR‑25 in different pathological grades and TNM stages, as 
well as with lymph node metastasis (P<0.05). The survival rate 
of NSCLC patients with high expression of miR‑25 was signif‑
icantly lower than that of NSCLC patients with low expression 
of miR‑25 (P<0.05). The relative expression level of miR‑365 
of patients with peripheral infiltration was significantly lower 
than that of patients without peripheral infiltration (P<0.05). 
There were significant differences in the relative expression 
level of miR‑365 in different pathological grades and TNM 
stages, as well as with lymph node metastasis (P<0.05). The 
survival rate of NSCLC patients with high expression of 
miR‑365 was significantly higher than that of NSCLC patients 
with low expression of miR‑365 (P<0.05). In conclusion, the 
expression levels of miR‑25 and miR‑365 were different in the 

serum of NSCLC patients, and they were closely related to 
certain clinical characteristics such as peripheral infiltration, 
pathological grade, tumor diameter, TNM stage and lymph 
node metastasis. Moreover, it was revealed that miR‑25 and 
miR‑365 affected the 5‑year survival rate of patients. miR‑25 
and miR‑365 could be used as important tumor markers to 
evaluate the prognosis of NSCLC patients.

Introduction

Globally, the morbidity and mortality of lung cancer is ranked 
first among cancers (1). Non‑small cell lung cancer (NSCLC) 
is cytological subtype of lung cancer. More than 85% of 
patients with lung cancer are NSCLC patients (2). According to 
statistics, more than 1.3 million people succumb to lung cancer 
every year worldwide. In recent years, medical treatments of 
NSCLC have been continuously improved, however, the 5‑year 
survival rate of patients with advanced NSCLC is less than 
20% (3). At present, the treatments of lung cancer include 
radiotherapy, surgery and chemotherapy. Numerous NSCLC 
patients present with advanced stage when they are diagnosed, 
causing difficulty in treatment, high recurrence rate of NSCLC 
and poor prognosis (4). In order to improve the diagnosis and 
treatment of NSCLC, it is crucial to identify useful biomarkers 
that are used for early diagnosis and prognosis monitoring of 
NSCLC.

MicroRNA (miRNA) is an RNA whose length is equal to 
the length of 19 to 24 nucleotides, which exists in a variety of 
tissues and blood and can regulate the expression of numerous 
genes in the body (5). Aberrant expression of miRNAs may 
lead to tumorigenesis (6) and can affect the occurrence and 
progression of tumors. In addition, it can also be used to 
monitor the prognosis of cancers (7). miRNAs that exist in 
blood circulation are potential medical markers of tumors (8). 
The expression of miR‑25 has been revealed to be upregulated 
in numerous tumors, and play an important role in regulating 
tumorigenesis. According to a study by Kondo et al (9) on 
the expression and the clinical effects of miR‑25 in patients 
with breast cancer, inhibiting the expression of miR‑25 could 
significantly attenuate the proliferation ability of breast cancer 
cells. Furthermore, miR‑25 was revealed to be a potential 
diagnostic factor of breast cancer. It is speculated that miR‑25 
may be specifically expressed in NSCLC and has a monitoring 
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function. miR‑365 is a microRNA, which is similar to miR‑25. 
A study by Zhang et al (10) indicated that low expression of 
miR‑365 was revealed in human gastric cancer tissues and 
mouse gastric cancer models. In addition, overexpression of 
miR‑365 could significantly inhibit the proliferation ability 
and tumorigenic ability of gastric cancer cells. A study by 
Han et al (11) revealed that high expression of miR‑365 was 
exhibited in breast cancer tissues, and miR‑365 was associated 
with the TNM stage of patients with breast cancer, and that 
the proliferation and invasion abilities of breast cancer cells 
could be suppressed by downregulating the expression level 
of miR‑365. In a study by Zhang et al (12), it was revealed 
that miR‑365 played a role in suppressing breast cancer. It is 
unknown whether miR‑365 can suppress NSCLC or not.

Based on the aforementioned, miR‑365 and miR‑25 have 
been revealed to be aberrantly expressed in various cancers 
and involved in the progression of these cancers. Therefore, 
it is surmised that these two miRNAs may also be aberrantly 
expressed in NSCLC and be related to the progression of the 
disease. However, there are few studies concerning the clinical 
role of miR‑365 and miR‑25 in NSCLC. To explore the clinical 
role of these two miRNAs in NSCLC, in the present study, the 
relationship between the expression of miR‑25 and miR‑365 in 
serum of NSCLC patients and their clinicopathological param‑
eters was analyzed by detecting the expression of miR‑25 
and miR‑365 in serum of NSCLC patients and comparing 
NSCLC patients with healthy volunteers in the control group. 
Furthermore, the relationship among miR‑25, miR‑365 and 
the postoperative 5‑year survival rate of NSCLC patients was 
analyzed to identify new minimally invasive biological clinical 
factors for diagnosis, treatment and prognosis of NSCLC.

Materials and methods

Study subjects. In total, 180 patients, who were diagnosed with 
NSCLC at the Department of Pathology of Shenzhen Longhua 
District Central Hospital from July 2011 to December 2013, 
were used as the experimental group. The diagnosis of patients 
was based on WHO pathological histological diagnosis 
criteria. The study subjects had not received antitumor therapy 
such as radiotherapy and chemotherapy prior to enrollment 
in the study. The seventh edition of TNM staging diagnosis 
criteria for lung cancer was used, which was published by the 
International Association for the Study of Lung Cancer (13). 
Among the 180 patients, there were 108 males and 72 females. 
There were 82 patients >50 years old, and 98 patients were 
<50  years old. There were 99  patients with a history of 
smoking. As for the pathological grade, 56 patients were in 
low grade, 68 patients in middle grade, and 56 patients in high 
grade. There were 78 patients with lymph node metastasis 
and 102 patients with no lymph node metastasis. There were 
88 patients with peripheral infiltration and 92 patients without 
peripheral infiltration. According to pathological stage, 
43 patients were in stage I, 48 patients in stage II, 39 patients 
in stage III, and 50 patients in stage IV. The exclusion criteria 
was as follows: i) Patients with other tumor diseases except 
NSCLC; ii) patients with severe heart, liver, lung and other 
organ dysfunctions; iii) patients with incomplete clinical 
data. Volunteers (n=90), who took a health examination at the 
Outpatient Department during the same period, were used as 

the control group. These patients did not have basic diseases 
such as hypertension, hyperlipemia, and diabetes. General 
clinical data of the patients in the two groups and clinicopath‑
ological data of the patients in the experimental group were 
recorded. The patients, volunteers and their family members 
were informed, and an informed consent form was signed. 
This study was approved by the Medical Ethics Committee 
of the Affiliated Hospital of Guangdong Medical University.

Instruments and reagents. A real‑time fluorescence quantita‑
tive PCR instrument (model no. 7300) was purchased from 
ABI; Thermo Fisher Scientific, Inc. A spectrophotometer 
(model no. DR5000) was purchased from Hach. A high‑speed 
refrigerated centrifuge (model no. 5418) was purchased from 
Eppendorf. DEPC water was obtained from Sigma‑Aldrich; 
Merck KGaA. A TRIzol kit was purchased from BioTeke 
Corporation. A reverse transcription kit was purchased from 
TaKaRa Bio, Inc. Internal reference primers of miR‑25, 
miR‑365 and U6 small nuclear RNA (RNU6B) were designed 
and synthesized by GeneCopoeia, Inc. The primer sequences 
are presented in Table I.

qRT‑PCR. The peripheral blood of the patients in the experi‑
mental and control groups was collected by biochemical 
coagulation tubes, then placed in sterile blood collection tubes 
with a volume of 5 ml. Then, the serum was separated from 
the blood by a centrifuge and was stored in a refrigerator 
at ‑80˚C. Serum samples of the patients in the two groups, 
which were stored in the refrigerator, were removed. Then 
the temperature of the serum samples was equilibrated with 
indoor temperature until they completely dissolved. The 
serum samples (500 µl) were transferred to new EP tubes. 
Then total RNA was extracted from the serum according to 
the instructions of the TRIzol serum extraction kits. Next, 
the concentration and purity of the extracted total RNA were 
detected by a DR5000 UV‑VIS spectrophotometer. Lastly, 2 µl 
of total RNA was collected, and was reversely‑transcribed into 
cDNA according to the instructions of the TaKaRa reverse 
transcription kits. cDNA was stored at ‑20˚C. U6 was used as 
an internal reference gene. The reaction system was as follows: 
10 µl of PCR Premix, 2 µl of upstream primers (10X), 2 µl 
of downstream primers (10X), 5 µl of dd water (Rnase‑ and 
Dnase‑free). The PCR amplification cycle conditions were 
as follows: 90˚C for 5 min, 90˚C for 5 sec, 60˚C for 30 sec, 
72˚C for 5 sec, 40 cycles. The PCR reaction conditions were as 
follows: Pre‑denaturation at 94˚C for 3 min. The cycle param‑
eters were: 95˚C for 60 sec, 95˚C for 30 sec, 60˚C for 90 sec, 
40 cycles. Three replicate wells were detected for each sample 
miRNA. The data of the results were analyzed by 2‑ΔΔCq (14).

Follow‑up. The 180 patients were followed‑up by telephone or 
visits. The follow‑up was carried out trimonthly for 5 years. 
The deadline of the follow‑up was January 2019. The overall 
survival period was from the first day after surgery to the date 
of the last follow‑up or to the date of death of the patients.

Statistical analysis. SPSS 21.0 statistical software (EASYBIO) 
was used to analyze the data. A Chi‑square test was used to 
compare counting data, such as sex, age and weight, between 
the two groups. The relative expression levels of miR‑365 
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and miR‑25 in the two groups were compared by t‑test. The 
relationship between the relative expression levels of miR‑365, 
miR‑25 and the clinicopathological parameters of NSCLC 
patients was analyzed by t‑test. The comparison between 
miR‑365, miR‑25 and multigroup mean values of pathological 
grade, TNM stage was carried out by one‑way ANOVA. Then 
pairwise comparison was carried out by Dunnett's t‑test. 
Kaplan‑Meier curves were used to establish the survival 
curves of the patients with high expression and low expression 
of miR‑365 and miR‑25. A log‑rank test was used to evaluate 
the difference of the survival curves of the patients in the two 
groups. When P<0.05, the difference was considered to be 
statistically significant.

Results

Comparison of general clinical data between the two groups. 
There was no significant difference between the patients in the 
experimental group and the subjects in the control group in 
terms of sex, age, height, weight, educational level, residence, 
exercise habits, smoking, and drinking (P>0.05; Table II).

Comparisons between the relative expression levels of miR‑25 
and miR‑365 in the serum of the patients in the experimental 
and control groups. The relative expression level of miR‑25 of 
the patients in the experimental group was significantly higher 
than that of the patients in the control group. The difference 

Table I. Primer sequences of miR‑25, miR‑365 and U6.

Gene	 Forward primer	 Reverse primer

miR‑25	 5'‑ATCCAGTGCGTGTCGTG‑3'	 5'‑TGCTCATTGCACTTGTCTC‑3'
miR‑365	 5'‑CGTAATGCCCCTAAAAAT‑3'	 5'‑GTGCAGGGTCCGAGGT‑3'
U6	 5'‑ATTGGAACGATACAGAGAAG‑3'	 5'‑GGAACGCTTCACGAATTTG‑3'

Table II. Comparisons between the clinical data of the patients in the experimental and control groups [n (%)].

Characteristics	 Experimental group (n=180)	 Control group (n=90)	 χ2	 P‑value

Sex			   0.124	 0.725
  Male	 108 (60.00)	 56 (62.22)		
  Female	 72 (40.00)	 34 (37.78)		
Average age (years)			   1.069	 0.301
  ≤50	 98 (54.44)	 43 (47.78)		
  >50	 82 (45.56)	 47 (52.22)		
Height (cm)			   1.896	 0.580
  <160	 78 (43.33)	 50 (55.56)		
  ≥160	 102 (56.67)	 40 (44.44)		
Weight (kg)			   0.189	 0.664
  <55	 79 (43.89)	 37 (41.11)		
  ≥55	 101 (56.11)	 53 (58.89)		
Educational level			   1.434	 0.231
  ≤High school	 89 (49.44)	 38 (42.22)		
  >High school	 91 (50.56)	 52 (57.78)		
Residence			   0.119	 0.731
  City	 90 (50.00)	 43 (47.78)		
  Countryside	 90 (50.00)	 47 (52.22)		
Exercise habits			   2.983	 0.084
  Yes	 76 (50.00)	 48 (53.33)		
  No	 104 (50.00)	 42 (46.67)		
Smoking			   0.007	 0.931
  Yes	 99 (42.22)	 49 (54.44)		
  No	 81 (57.78)	 41 (45.56)		
Drinking			   3.023	 0.082
  Yes	 96 (53.33)	 58 (64.44)		
  No	 84 (46.67)	 32 (35.56)		

https://www.spandidos-publications.com/10.3892/ol.2020.12053
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was statistically significant (P<0.001). The relative expres‑
sion level of miR‑365 of the patients in experimental group 
was significantly lower than that of the patients in the control 
group. The difference was statistically significant (P<0.001; 
Table III and Fig. 1).

Relationship between the expression of miR‑25 and 
clinicopathological features. qRT‑PCR was used to detect the 
expression of miR‑25 in the serum of patients with various 
clinicopathological characteristics. There was no difference 
in the relative expression level of miR‑25 of the patients in the 
experimental group although the patients had different ages, 
sex, history of smoking and pathological types (P>0.05). The 
relative expression level of miR‑25 of patients with peripheral 
infiltration was significantly higher than that of patients without 
peripheral infiltration (P<0.05). There was a significant differ‑
ence in the relative expression level of miR‑25 in different 
pathological grades (P<0.05). The relative expression level of 
miR‑25 of patients whose tumor diameter was <3.0 cm was 
significantly lower than that of patients whose tumor diameter 
was ≥3.0 cm (P<0.05). There was a significant difference in 
the relative expression level of miR‑25 in different TNM stages 
(P<0.05). The relative expression level of miR‑25 of patients 
with lymph node metastasis was significantly higher than that 
of patients without lymph node metastasis (P<0.05; Table IV).

Relationship between the expression of miR‑365 and clini‑
copathological features. qRT‑PCR was used to detect the 
expression of miR‑365 in the serum of patients with various 
clinicopathological characteristics. There was no significant 
difference in the relative expression level of miR‑365 of the 

patients in the experimental group although the patients had 
different ages, sex, history of smoking and pathological types 
(P>0.05). The relative expression level of miR‑365 of the 
patients with peripheral infiltration was significantly lower 
than that of patients without peripheral infiltration (P<0.05). 
There was a significant difference in the relative expression 
level of miR‑365 in different pathological grades (P<0.05). 
The relative expression level of miR‑365 of patients whose 
tumor diameter was <3.0 cm was significantly higher than 
that of patients whose tumor diameter was ≥3.0 cm (P<0.05). 
There was a significant difference in the relative expression 
level of miR‑365 in different TNM stages (P<0.05). The rela‑
tive expression level of miR‑365 of patients with lymph node 
metastasis was significantly lower than that of patients without 
lymph node metastasis (P<0.05; Table V).

Survival condition of NSCLC patients. According to a critical 
value, which was the median of the relative expression levels of 
miR‑25 and miR‑365 in the serum of the patients in the experi‑
mental group, there were 88 patients (≥0.543) in the miR‑25 
high‑expression group and 92 patients in miR‑25 low‑expres‑
sion group (<0.543). There were 102 patients (≥0.435) in the 
miR‑365 high expression group and 78 patients (<0.435) in the 
miR‑365 low expression group. The 5‑year overall survival rate 
of the patients in the miR‑25 high‑expression group [43.18% 
(38/88)] was significantly lower than that of the patients in 
the miR‑25 low‑expression group [75.00% (69/92); P<0.05]. 
The 5‑year overall survival rate of the patients in the miR‑365 
high‑expression group [76.47% (78/102)] was significantly 
higher than that of the patients in miR‑365 low‑expression 
group [43.59% (34/78); P<0.05; Fig. 2].

Table III. Comparisons between the relative expression levels of miR‑25 and miR‑365 in the serum of the patients in the experi‑
mental and control groups (mean ± SD).

Group	 n	  Relative expression level of miR‑25	  Relative expression level of miR‑365

Experimental group	 180	 0.543±0.163	 0.435±0.143
Control group	   90	 0.246±0.084	 0.674±0.084
t‑value		  17.32	 14.64
P‑value		   <0.001	  <0.001

Figure 1. Expression of miR‑25 and miR‑365 in the experimental and control groups of NSCLC patients. (A) The expression of miR‑25 of the patients in the 
experimental group. qRT‑PCR revealed that the relative expression level of miR‑25 of the patients in the experimental group was significantly higher than 
that of the patients in the control group. (B) The expression of miR‑365 of the patients in the experimental group. qRT‑PCR revealed that relative expression 
level of miR‑365 of the patients in the experimental group was significantly lower than that of the patients in the control group. *P<0.05 vs. the control group.
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Discussion

In recent years, the morbidity and mortality of lung cancer 
have been increasing. Currently, deaths caused by lung 
cancer account for ~18% of cancer‑related deaths world‑
wide, with non‑small cell lung cancer accounting for the 
vast majority  (15). Some risk factors that lead to NSCLC 
are smoking, air pollution, ionizing radiation, and genetic 
factors (16). The probability that NSCLC patients have distant 
metastasis and local lymph node metastasis is high. Moreover, 
NSCLC patients generally have no evident clinical symptoms, 
as a result, the early diagnosis of NSCLC patients is difficult. 
Numerous patients are in advanced stage (III‑B‑IV) and have 
distant metastasis and local lymph node metastasis when they 
are diagnosed, and are therefore not eligible to receive radical 
surgery (17,18). Thus, finding effective NSCLC prognostic 
markers is of great significance for treating patients.

Numerous studies have revealed that the aberrant expres‑
sion of a great number of miRNAs is closely correlated with 
cancer progression. miRNAs have been revealed to be involved 
in the occurrence and progression of cancer by regulating 
the expression of its target genes and cooperating with target 
genes  (19‑22). Since miR‑25 and miR‑365 were identified, 
the medical community has been carrying out some in‑depth 
studies on them. More and more scholars have revealed that 
miR‑25 and miR‑365 are aberrantly expressed in various 
cancers (23‑25), and they could be used as new tumor markers. 
In a study by Chen et al (26), it was revealed that the expression 
level of miR‑25 in lung cancer tissues was significantly higher 
than that in normal tissues. Their study confirmed that miR‑25 
may be an oncogene, which can control apoptosis of lung 
cancer cells by targetedly regulating the expression of tumor 
suppressor gene RGS3. In the present study, the expression of 
miR‑25 was also increased in the serum of NSCLC patients. 

Table IV. Relationship between the relative expression level of miR‑25 and clinicopathological features (x̄ ± SD).

Pathological parameters	 n	 Relative expression level of miR‑25	 t/F‑value	 P‑value

Sex			   1.179	 0.240
  Male	 108	 0.524±0.076		
  Female	 72	 0.538±0.081		
Age (years)			   0.414	 0.679
  ≤50	 98	 0.546±0.082		
  >50	 82	 0.541±0.079		
History of smoking			   0.496	 0.621
  Yes	 99	 0.554±0.091		
  No	 81	 0.561±0.098		
Peripheral infiltration			   8.844	 <0.001
  Yes	 88	 0.542±0.075		
  No	 92	 0.455±0.056		
Pathological grades			   54.643	 <0.001
  High	 56	 0.435±0.048		
  Middle	 68	 0.489±0.056a		
  Low	 56	 0.547±0.065a,b		
Tumor diameter			   9.069	 <0.001
  <3.0 cm	 83	 0.485±0.076		
  ≥3.0 cm	 97	 0.597±0.088		
TNM stages			   89.623	 <0.001
  I	 43	 0.445±0.043		
  II	 48	 0.502±0.053c		
  III	 39	 0.570±0.057c,d		
  Ⅳ	 50	 0.623±0.066c‑e		
Lymph node metastasis			   13.781	 <0.001
  Yes	 78	 0.613±0.078		
  No	 102	 0.466±0.065		
Pathological type			   1.803	 0.073
  Squamous carcinoma	 33	 0.513±0.081		
  Adenocarcinoma	 147	 0.549±0.108		

aP<0.05, compared with pathological high differentiation; bP<0.05, compared with pathological middle differentiation; cP<0.05, compared with 
TNM stage I; dP<0.05, compared with TNM stage II; eP<0.05, compared with TNM stage III.

https://www.spandidos-publications.com/10.3892/ol.2020.12053
https://www.spandidos-publications.com/10.3892/ol.2020.12053
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HUANG et al:  miR-365 AND miR-25 IN NON-SMALL CELL LUNG CANCER6

Possibly the progression of tumors can be suppressed by inhib‑
iting the expression of miR‑25. A study by Xiang et al (27) 

revealed that the relative expression level of miR‑25 in lung 
cancer tissues was significantly higher than that in normal lung 

Figure 2. The survival condition of the patients in the experimental group. (A) The 5‑year overall survival rate of the patients in the miR‑25 high‑expression 
group was significantly lower than that of the patients in the miR‑25 low‑expression group (P<0.05). (B) The 5‑year overall survival rate of the patients in the 
miR‑365 high‑expression group was significantly higher than that of the patients in the miR‑365 low‑expression group (P<0.05).

Table V. Relationship between the relative expression level of miR‑365 and clinicopathological features (x̄ ± SD).

Pathological parameters	 n	  Relative expression level of miR‑365	 t/F‑value	 P‑value

Sex			   0.438	 0.662
  Male	 108	 0.429±0.088		
  Female	 72	 0.435±0.093		
Age (years)			   0.557	 0.579
  ≤50	 98	 0.438±0.076		
  >50	 82	 0.432±0.067		
History of smoking			   0.424	 0.672
  Yes	 99	 0.432±0.087		
  No	 81	 0.438±0.103		
Peripheral infiltration			   8.910	 <0.001
  Yes	 88	 0.367±0.055		
  No	 92	 0.457±0.078		
Pathological grades			   46.536	 <0.001
  High	 56	 0.489±0.056		
  Middle	 68	 0.439±0.076a		
  Low	 56	 0.377±0.045a,b		
Tumor diameter			   6.363	 <0.001
  <3.0 cm	 83	 0.484±0.087		
  ≥3.0 cm	 97	 0.398±0.094		
TNM stages			   33.257	 <0.001
  I	 43	 0.499±0.056		
  II	 48	 0.459±0.063c		
  III	 39	 0.410±0.077c,d		
  Ⅳ	 50	 0.375±0.060c‑e		
Lymph node metastasis			   9.984	 <0.001
  Yes	 78	 0.381±0.077		
  No	 102	 0.486±0.064		
Pathological type			   1.236	 0.218
  Squamous carcinoma	 33	 0.445±0.056		
  Adenocarcinoma	 147	 0.465±0.089		

aP<0.05, compared with pathological high differentiation; bP<0.05, compared with pathological middle differentiation; cP<0.05, compared with 
TNM stage I; dP<0.05, compared with TNM stage II; eP<0.05, compared with TNM stage III.
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tissues, and that miR‑25 could control apoptosis, metastasis and 
invasion of lung cancer cells by targetedly regulating FBXW7. 
Their study confirmed that miR‑25 was involved in the occur‑
rence and progression of lung cancer. The survival curves of 
NSCLC patients were analyzed in the present study. The results 
revealed that the higher the relative expression level of miR‑25 
was, the lower the 5‑year survival rate of patients was, and that 
the expression of miR‑25 was related to lymph node metastasis 
and peripheral infiltration. This result indicated that miR‑25 
may also be involved in the occurrence and progression of 
NSCLC. The expression of miR‑365 has been revealed to be 
downregulated in some malignant tumors such as malignant 
melanoma (28), epidermal squamous cell carcinoma (29), and 
colon cancer (30). The expression of miR‑365 was also down‑
regulated in the serum of NSCLC patients in the present study. 
The result of this study was consistent with the results of other 
studies, and it was confirmed that miR‑365 plays the same role 
in NSCLC. A study by Nie et al (31) revealed that low expres‑
sion of miR‑365 was exhibited in cancer tissues and serum of 
patients with pancreatic cancer, and that miR‑365 was closely 
related to distant metastasis and clinical stage of patients with 
pancreatic cancer. The study also revealed that miR‑365 could be 
used as an independent prognostic factor of the overall survival 
rate of patients with pancreatic cancer, and that overexpression 
of miR‑365 could inhibit proliferation and invasion of pancre‑
atic cancer cells. Therefore, when the expression of miR‑365 
was downregulated, tumor growth was observed. In the present 
study, the survival curves of NSCLC patients revealed that the 
lower the relative expression level of miR‑365 was, the lower 
the 5‑year survival rate of the patients was, which confirmed 
that the downregulation of miR‑365 indicated worse prognosis. 
Therefore, the relative expression level of miR‑365 of NSCLC 
patients with peripheral infiltration was significantly lower than 
that of NSCLC patients without peripheral infiltration, which 
indicated that miR‑365 was involved in the occurrence and 
progression of NSCLC, and that downregulation of miR‑365 
indicated proliferation of cancers. miR‑365 could be used as a 
potential molecular marker of NSCLC.

With the disclosure of the medical uses of miRNAs, it is 
believed that miRNAs can provide a breakthrough and improve 
the treatment of cancers in the near future. In the present study, 
miR‑365 and miR‑25 were revealed to be aberrantly expressed 
in the serum of NSCLC patients and associated with the 
prognosis of patients, indicating that they have the potential 
to be therapeutic targets for NSCLC. Previous studies have 
revealed that miR‑25 and miR‑365 are involved in tumor 
development by regulating their downstream target genes, for 
example, miR‑365 could target Bcl‑2 to induce the apoptosis 
of HCC cells (32). miR‑365 could also target the volatilizing 
and anticancer effects of CYR61 in osteosarcoma (33). miR‑25 
promoted the development of liver cancer by inhibiting 
RhoGDI1  (34). These studies revealed that miR‑365 and 
miR‑25 play a significant role in the development of tumors. 
However, this study, as a clinical study, did not conduct cell 
experiments to explore the specific role and mechanism of 
miR‑365 and miR‑25 in NSCLC. In addition, due to the insuf‑
ficient number of qualified specimens of cancer tissues and 
adjacent tissues obtained, their expression in tissues was not 
detected. It is hoped that further cell research and the increase 
of the number of tissue specimens can be achieved in the future.

In summary, the expression of miR‑25 and miR‑365 was 
different in the serum of NSCLC patients, and these miRNAs 
could be used as important tumor markers to evaluate the 
prognosis of NSCLC patients.
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