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Abstract. - OBJECTIVE: This paper aims to
investigate the expression level and diagnostic
value of miR-19 miR-21 in peripheral blood of pa-
tients with undifferentiated lung cancer.

PATIENTS AND METHODS: 58 patients with
undifferentiated lung cancer hospitalized in the
oncology department of The First Affiliated Hos-
pital of Nanchang University from September
2014 to May 2017 were selected as the experi-
mental group, and 42 healthy volunteers in the
same period as the control group at the same
time. General clinical data in the two groups
were collected. The expression levels of miR-
19 and miR-21 in peripheral blood of the two
groups were measured by Real-Time fluores-
cence quantitative Polymerase Chain Reaction.
The expression levels of peripheral blood miR-
19 and miR-21 in large and small cell lung cancer
of undifferentiated lung cancer were analyzed
and compared. ROC curve was used to analyze
the diagnostic value of miR-19 and miR-21 in
undifferentiated lung cancer.

RESULTS: The expression levels of miR-19 and
miR-21 in peripheral blood of the experimental
group were significantly higher than those of the
control group (p<0.05). The AUC of miR-19 in the
diagnosis of undifferentiated lung cancer was
0.854; the sensitivity was 98.30%; the specificity
was 54.29% and the cut off was 3.54. The AUC of
miR-21 in the diagnosis of undifferentiated lung
cancer was 0.923; the sensitivity was 86.20%; the
specificity was 76.19% and the cut off was 3.89.
The AUC of combined detection in the diagnosis
of undifferentiated lung cancer was 0.952; the
sensitivity was 86.60%; the specificity was 97.62%
and the cut off was 0.68. The specificity of com-
bined detection was higher than that of miR-19
and miR-21 (p<0.05).

CONCLUSIONS: MiR-19 and miR-21 are highly
expressed in peripheral blood of patients with
undifferentiated lung cancer; miR-19 and miR-
21 are expected to be used as diagnostic mark-
ers for undifferentiated lung cancer.
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Introduction

Primary undifferentiated lung cancer has a
high degree of malignancy and poor prognosis,
and its incidence is second only to squamous cell
carcinoma and adenocarcinoma, accounting for
about 1/5 of primary lung cancer'. Lung tumor
cells have the characteristics of short proliferative
cycle, fast growth, wide metastasis, high malig-
nancy, short survival time and poor prognosis in
early stage’. In China, the morbidity and mortali-
ty of lung cancer have been ranked first among all
kinds of tumors in men?. There are many prob-
lems in the early diagnosis of undifferentiated
lung cancer. Due to the lack of effective biomark-
ers for early diagnosis of undifferentiated lung
cancer, most of the patients are diagnosed late
and missed the best time for surgical treatment’.
Studies have shown that the 5-year survival rate
for early undifferentiated lung cancer is about
76%, while that for advanced lung undifferenti-
ated carcinoma is only 16%?*. In clinical practice,
the diagnosis of lung cancer mostly depends on
spiral CT, ultrasonic endotracheal endoscopic bi-
opsy and lung biopsy. Most of the patients were
found to be positive, but they were advanced
patients because of the low detection rate of
spiral CT>¢. Pathological biopsy is an invasive
examination which is not used if there are other
choices, as the staining of surgical specimens
requires cytological examination of the tissue,
which is a complex and time-consuming process’.
Therefore, it is very important to search for tu-
mor markers closely related to undifferentiated
lung cancer, to differentiate the diagnosis of lung
cancer, to evaluate the curative effect, to monitor
the recurrence or metastasis and to judge the
prognosis of lung cancer®. The detection of tumor
markers has been widely used in the diagnosis of
malignant tumors. Tumor markers are antigens
and other bioactive substances produced by the
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gene expression of cancer cells during cancera-
tion, which can be detected in the body fluid and
secretions of tumor patients. Generally speaking,
there is little or no endophytism in normal and
non-malignant patients’. Although the research
on tumor markers has made rapid progress over
the years, the sensitivity and specificity of early
lung cancer diagnosis are still unsatisfactory, and
there is also a lack of safe and effective methods
for screening lung cancer high-risk populations to
achieve the goal of early detection and early treat-
ment, and to improve the survival rate of patients
with undifferentiated lung cancer'. Therefore, to
improve the diagnostic rate of undifferentiated
lung cancer, it is a hot topic to find new tumor
markers and the best combination of tumor mark-
ers for the diagnosis. A serum tumor marker with
easy operation, small sample size and high detec-
tion accuracy is needed in the clinic to improve
the specificity and sensitivity of the detection and
make it more valuable in clinical.

The abnormal expression of miR-19 in various
human tumors is closely related to the occurrence
and development of tumors, especially in hema-
tological tumors''. MiR-21 is highly expressed in
many solid tumors, including gastric, prostate,
colon, pancreatic and esophageal cancer'*", and
it can inhibit the deficiency of human chromo-
some 10 protein phosphatase and homologous
gene, programmed cell death factor 4 and myosin
and promote the occurrence and development of
tumor-suppressing gene'. In this study, patients
with undifferentiated lung cancer treated in The
First Affiliated Hospital of Nanchang University
were analyzed retrospectively, and the expression
levels of miR-19 and miR-21 in peripheral blood
of patients with undifferentiated lung cancer were
compared.

Patients and Methods

Patients

Patients with undifferentiated lung cancer
hospitalized in Oncology Department of the First
Affiliated Hospital of Nanchang University from
September 2014 to May 2017 were analyzed
retrospectively. 58 patients were selected as an
experimental group, including 36 males and 22
females, with an average age of (64 £ 13.2) years;
42 healthy volunteers in the same period were
selected as a control group, including 26 males
and 16 females, with an average age of (64 +
13.2) years.
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Inclusion and Exclusion Criteria

Inclusion criteria: age>18 years, patients diag-
nosed as undifferentiated lung cancer clinically,
patients received no systematic surgical chemo-
therapy or drug treatment, patients with perfect
clinical data. Exclusion criteria: uncooperative
patients, patients with severe liver and kidney
failure, women in pregnancy, patients with seri-
ous immune disease. All patients were informed
and agreed to participate in the clinical study
with the approval of the Ethics Committee of the
First Affiliated Hospital of Nanchang University
and signed complete informed consent.

Reagents and Instruments

RT-PCR kit was purchased from Shanghai Haling
Biotechnology Co., Ltd (Shanghai, China); TRIzol
was purchased from Beijing Blest Technology De-
velopment Co., Ltd (Beijing, China). RNA extraction
kit was purchased from Beijing Solarbio Science &
Technology Co., Ltd (Beijing, China). RNA reverse
transcription kit was purchased from Jiangsu Chut-
ian Bioscience Co., Ltd (Nanjing, Jiangsu, China).
DNA Polymerase from Haibo Biotechnology Co.,
Ltd (Shanghai, China). Primer sequence synthesis
was purchased from Nanjing Kobio Biotechnology
Co., Ltd (Nanjing, Jiangsu, China). Automatic micro-
plate reader was purchased from Shandong Biobase
Biological Industry Co., Ltd (Shandong, China). PCR
instrument was purchased from Shanghai Shedrock
instrument Co., Ltd (Shanghai, China).

Specimen Collection

5 mL fasting peripheral venous blood of the
two groups was collected and centrifuged for 15
min at 3500 rpm. The upper serum was collected
and stored in -80° C refrigerator for detection.

ORT-PCR Detection

The total RNAs of cells were extracted strictly
according to the instructions of TRIzol. All-in-
One miRNA ¢RT-PCR kit was used to detect
miR-19 and miR-21 and their expressions strictly
according to the instructions with U6 as an in-
ternal reference. The upstream primer sequence
of miR-19 was 5-AGUUUUGCAUAGUUG-
CACUACA-3’; the downstream primer sequenc-
es was 5-GCTCACTGCAACCTCCTC-CTCC-3".
The upstream primer sequence of miR-21 was
5-UGUG-CAAAUCCAUGCAAAACUGA-3’, the
downstream primer sequences were 5’-GCTCACT-
GCAACCTCCTC-CTCC-3". The upstream primer
sequence of internal reference U6 was 5-GCTTC-
GGCAGCACATA-TACTAAAAT-3’; the down-
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stream primer sequences were 5’-CGCT-TCAC-
GAATTTGCGTGTCAT-3". The amplification
reaction was carried out by PCR, and the total
volume of PCR reaction system was 20 uL, includ-
ing 2xmiR qPCR Mix (With Sybr Green) 10 uL,
forward primer 0.4 uL, reverse primer 0.4 uL, miR
0.5 uL, and the rest was filled with ddH,O. Wells
were set in triplicate for each test. PCR reaction
conditions: 40 cycles of predenaturation at 95°C for
8 min, denaturation at 95° C for 30 s, annealing at
53°C for 40 s, elongation at 72°C for 50 s.

Statistical Analysis

SPSS 13.0 software (Beijing Xinmei Jiahong
Technology Co., Ltd., Beijing, China) was used
for statistical analysis. The measurement data was
expressed in the form of mean (x+s). The #-test was
used for the comparison between the two groups.
The categorical variable was expressed as percent-
age (%) and detected by y’-test. When p<0.05, the
difference was statistically significant.

Table I. Basic information of patients (%).

Results

Basic Information

There was no significant difference in sex,
age, alcoholism, residence and nationality be-
tween the two groups (p>0.05). There was a
significant difference in smoking history between
the two groups (p<0.05) (Table I).

Comparison of Expression
Level of MiR-19 and MiR-21
in Undifferentiated Lung Cancer
Compared with the control group, the expression
of miR-21 in the experimental group (2.28+0.24)
was significantly higher than that in the control
group (0.82+0.27), and the difference was sta-
tistically significant (p<0.05). The expression of
miR-19 in the experimental group (1.96+0.62) was
significantly higher than that in the control group
(0.76+£0.43), and the difference was statistically
significant (»<0.05). (Figure 1, Figure 2).

Group Experimental Control group ¥/t P
group (n=58) (n=42)

Sex 0.014 0.986
Male 36 (62.07) 26 (61.90)
Female 22 (37.93) 16 (38.10)

Age 0.246 0.682
>55 36 (62.07) 24 (57.14)
<55 22 (37.93) 18 (42.86)

Smoking history 8.520 0.002
Yes 39 (67.24) 15 (35.71)
No 19 (32.76) 27 (64.29)

Alcoholism 0.038 0.964
Yes 32 (55.17) 24 (57.14)
No 26 (44.83) 18 (42.86)

Residence 0.037 0.967
Urban 37 (63.79) 26 (61.90)
Rural 21 (36.21) 16 (38.10)

Nationality 1.175 0.310
Han 31 (53.45) 27 (64.29)
Minority nationality 27 (46.55) 15 (35.71)

Tumor size
>5cm 35(60.34)
<Scm 23 (39.66)

Pathological classification
Large cell cancer 34 (58.62)
Small cell cancer 24 (41.38)

Clinical stage
I+ 30 (51.72)
I+1V 28 (48.28)
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Expression of miR-21

Expression of mir-19

Figure 1. Comparison of expression of miR-21 in undiffer-
entiated lung cancer. qRT-PCR showed that the expression
of miR-21 in peripheral blood of the experimental group was
significantly higher than that of the control group (p<0.05).

Comparison of the Expression Level
of MiR-19 and MiR-21 in Large and Small
Cell of Undifferentiated Lung Cancer
There was no significant difference between the
expression of miR-19 and miR-21 in large cell un-
differentiated lung cancer (2.36+0.23, 1.36+0.23)
and small cell undifferentiated lung cancer (2.23
+0.36, 1.98 £0.26) (p>0.05). (Figure 3, Figure 4).

ROC Curve Analysis

The AUC of miR-19 in diagnosis of undiffer-
entiated lung cancer was 0.854; the sensitivity
was 98.30%; the specificity was 54.29% and the
cut off was 3.54. The AUC of miR-21 in diag-
nosis of undifferentiated lung cancer was 0.923;
the sensitivity was 86.20%; the specificity was
76.19% and the cut off was 3.89. The AUC of
combined detection in the diagnosis of undiffer-
entiated lung cancer was 0.952; the sensitivity
was 86.60%; the specificity was 97.62% and the
cut off was 0.68. The specificity of the combined
detection was higher than that of miR-19 and
miR-21, and the difference was statistically sig-
nificant (p<0.05) (Table II) (Figure 5).
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Figure 2. Comparison of expression of miR-19 in undiffer-
entiated lung cancer. qRT-PCR showed that the expression
of miR-19 in peripheral blood of the experimental group was
significantly higher than that of the control group (p<0.05).
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Figure 3. Comparison of the expression level of miR-21 in
large and small cell of undifferentiated lung cancer. qRT-
PCR showed that there was no significant difference in the
expression of peripheral blood miR-21 in large and small
cell of undifferentiated lung cancer (p>0.05).
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Figure 4. Comparison of the expression level of miR-19 in
large and small cell of undifferentiated lung cancer. qRT-
PCR showed that there was no significant difference in the
expression of peripheral blood miR-19 in large and small
cell of undifferentiated lung cancer (p>0.05).

Table Il. ROC curve analysis of miR-19 and miR-21.

Discussion

As one of the most common and fatal tumors
in the world, the morbidity and mortality of un-
differentiated lung cancer still rank the first of
malignant tumors in China". However, the high
mortality of undifferentiated lung cancer is not
only limited in China, but also the highest in
many countries and regions'®. In recent years,
although the level of diagnosis and treatment and
the 5-year survival rate of undifferentiated lung
cancer has been improved, it is still one of the
malignant tumors with the poorest prognosis'.
With the development of medical technology,
some progress has been made in the research and
treatment of tumors. However, the pathogenesis
of undifferentiated lung cancer has not been fully
elucidated, and there are no effective biologi-
cal indicators for the early diagnosis, treatment
guidance, therapeutic evaluation and prognosis
of undifferentiated lung cancer'.

In this study, the detection of the expression
level of miR-19 and miR-21 in peripheral blood
of patients with undifferentiated lung cancer

Indicator AUC OR 95% P Sensitivity Specificity Cut off
cl (%) (%)
miR-19 0.854 0.037 0.781-0.927 0.00 98.30 54.29 3.54
miR-21 0.923 0.028 0.869-0.977  0.00 86.20 76.19 3.89
Combined detection 0.952 0.02 0.912-0.991 0.00 86.60 97.62 0.68
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Figure 5. ROC curve analysis. The
combined diagnosis was superior 0.0 T T T T
to the two single diagnosis, and the — i — e R e
difference was statistically signifi- 1-Specificity
cant (p<0.05).
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found that the expression level in the exper-
imental group was significantly higher than
that in control group, which suggested that the
incidence and development of undifferentiated
lung cancer was related to the abnormal ex-
pression of miR-19 and miR-21. Researches"
have shown that tumor angiogenesis must be
associated with the occurrence, development,
and invasion, which also leads to the abnormal
expression of various factors in the body. The
degree of abnormal expression is closely re-
lated to the incidence and development of the
tumor. In addition, there was no significant dif-
ference in the expression of miR-19 and miR-21
between large cell lung cancer and small cell
lung cancer (p>0.05). The results of our work
showed that the AUC of miR-19 in diagnosis
of undifferentiated lung cancer was 0.854; the
sensitivity was 98.30%; the specificity was
54.29% and the cut off was 3.54. The AUC of
miR-21 in the diagnosis of undifferentiated lung
cancer was 0.923; the sensitivity was 86.20%;
the specificity was 76.19% and the cut off was
3.89. The AUC of combined detection in the
diagnosis of undifferentiated lung cancer was
0.952; the sensitivity was 86.60%; the specificity
was 97.62% and the cut off was 0.68. The spec-
ificity of combined detection was higher than
that of miR-19 and miR-21, and the difference
was statistically significant (p<0.05). The above
data indicated that the diagnosis of undiffer-
entiated lung carcinoma had certain accuracy,
and miR-19 and miR-21 had certain diagnostic
value. Therefore, detecting the expression level
of miR-19 and miR-21 in undifferentiated lung
cancer might increase the diagnostic rate of the
tumor. MiR-19 combined with miR-21 has high
sensitivity and specificity in the diagnosis of
undifferentiated lung cancer. However, there are
few reports on the sensitivity and specificity of
miR-19, miR-21 and lung cancer biomarkers, so
more studies are needed to verify that miR-19
and miR-21 can be used as biomarkers in the
clinic. Foss et al*** reported that miR-19 and
miR-21 in serum could be used as diagnostic
markers in patients with early undifferentiated
lung carcinoma, and compared with common
clinical tumor markers it has a strong ability of
early differential diagnosis.

There are some shortcomings in this inves-
tigation. Whether the limitations of conditions
and regional differences will affect this study is
not known, and we will further supplement it in
future studies.
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Conclusions

We showed that miR-19 and miR-21 are highly
expressed in peripheral blood of patients with
undifferentiated lung cancer. MiR-19 and miR-21
are expected to be used as diagnostic markers for
undifferentiated lung cancer.
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