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Abstract: Objective: To explore the expressions and clinical value of miR-155 and miR-34a in children with purulent
lymphadenitis. Methodology: Altogether 50 cases of lymph node lumps and 50 cases of healthy adjacent tissues
were collected from children with purulent lymphadenitis from March 2017 to March 2019 in our hospital for this
retrospective study. At the same time, human lymphocyte B lymphocyte Pfeiffer cells were transfected and double
luciferase experiments were carried out. The miR-155 and miR-34a expression levels and the SHIP1 and RCAN1
mRNA and protein expression levels in the lumps and healthy tissues were measured, and the mRNA and protein
levels of the patients with different clinical symptoms were compared. The proliferation and apoptosis of the cells
over-expressing miR-155 and miR-34a were measured. Results: The miR-155 and miR-34a expression levels were
higher in the lump tissues, but the SHIP1 and RCAN1 mRNA protein expression levels were lower. The miR-155 and
miR-34a expression levels were higher in the lumps > 3 cm, higher in the patients with a moderate or high fever,
and lower in the mRNA protein expression levels of the corresponding SHIP1 and RCAN1. At the same time, miR-155
had a targeted inhibitory effect on SHIP1, and miR-34a had a targeted inhibitory effect on RCAN1. When miR-155
and miR-34a were over-expressed, the growth of two groups of cells became faster and the apoptosis slowed down.
The miR-155 and miR-34a expressions in children with purulent lymphadenitis increase. The targeted inhibition of
SHIP1 and RCAN1 aggravates the inflammatory reaction, which leads to an enlargement of the lymphoid lumps.
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Introduction lent lymphadenitis in the past. However, such
methods not only easily produce drug resis-
tance to pathogens, they also easily cause
scars on patients [10, 11]. In recent years, the
targeting effect of microRNA has attracted peo-
ple’s attention. It can regulate mRNA by binding
to the 3’-untranslated region (3’-UTR) of target
mRNA and can further regulate gene expres-
sion. Abnormal expression levels of it easily
cause diseases [12, 13]. Related studies have
found that miR-155 exists as a carcinogen in
lymphoma [14], and miR-155 expression is up-
regulated in some types of inflammation [15].
At the same time, the study also found that
miR-34a can activate vascular endothelial
inflammation [16]. However, little is known
about the role of miR-155 and miR-34a in puru-
lent lymphadenitis. Therefore, in this study, we
Fine needle aspiration, surgical resection, and aimed to measure the expression levels of
antibiotics were commonly used to treat puru- these two miRNAs in children with purulent

Purulent lymphadenitis is a very challenging
disease. It mostly occurs in children, with near-
ly 90% of cases affecting children aged 4-8
[1-3]. This disease is generally caused by micro-
bial infection sources such as bacteria and
viruses, of which group A Streptococcus and
Staphylococcus aureus are common patho-
gens [4]. At the same time, lymphadenitis is
also a complication caused by some vaccines
such as Bacillus Calmette-Guerin Vaccine
(BCG) injection [5, 6]. The symptoms of this dis-
ease include a thinning and whitening of the
skin, painless cervical lymph node lumps rang-
ing in size from 1 cm to 6 cm [7-9] and which
slowly expand. The disease is very harmful to
children’s health.
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Table 1. Sequences of the related primers

Factor Forward Primer

Reverse Primer

miR-155  5’-ACACTCCAGCTGGGTTAATGCTAATCGTGAT-3’
miR-34a  5-CGGGATCCCCTCCTGCATCCTTTCTTT-3’
SHIP1 5’-CTCGAGCTGCTTGGAGAGTT-3’

RCAN1 5’-AGGACGTATGACAAGGACAT-3’

B-actin 5’-CCGTTCCGAAAGTTGCCTTTT-3’

5’-CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGACCCCTAT-3’
5’-CGGAATTCCCTGTGCCTTTTTCCTTCC-3’
5’-CAGAAGCTAGGCCCTTTCCT-3’
5’-ATCAGAAACTGCTTGTCTGGA-3’
5’-ATCATCCATGGTGAGCTGGC-3’

lymphadenitis and to judge the clinical value of
miR-155 and miR-34a by determining the miR-
155 and miR-34a expression levels in patients
with different symptoms.

Data and methods
Data

We collected 50 cases of lymph node lumps
and 50 cases of healthy adjacent tissues from
March 2017 to March 2019 for this retrospec-
tive study. Inclusion criteria: The patients were
children diagnosed with purulent lymphadenitis
according to the relevant standards [17]; the
patients were children aged 4-12 years; the
patients had no other diseases that might
affect the study; the patients’ clinical data were
relatively complete. Exclusion criteria: Patients
treated with antibiotics or other similar meth-
ods prior to their enrollment in the study;
patients suffering from diseases that might
affect this study; patients with severe hepatic
or renal insufficiency. The study was approved
by the Ethics Committee of Qinhuangdao Ma-
ternal and Child Health Hospital, and the
patients and their families were informed in
advance before the study was carried out, and
they signed the informed consent.

Main reagents, instruments and detection
methods

The main reagents and the experimental equip-
ment: Human lymphocyte B lymphocyte Pfeiffer
cells and the DMEM medium were purchased
from Hunan Fenghui Biotechnology Co., Ltd.,
and the 10% fetal bovine serum was purchased
from Thermo-Fisher Technology (China) Co.,
Ltd. A cell cycle detection kit was purchased
from the Shanghai Enzyme-linked Biotechnolo-
gy Co., Ltd., a transfection reagent for cell apop-
tosis detection kit (Lipofectamine TM3000)
was purchased from Sigma-Aldrich (Shanghai),
the Trizol reagent was purchased from Shang-
hai Yuanye Bio-Technology Co., Ltd., miR-155,
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SHIP1, miR-34a, primer sequence and the
transfection plasmid synthesis of the internal
reference were designed by Shanghai Sangon
Biotech; see Table 1 for details. The UV spec-
trophotometer was purchased from Beijing
Jiayuan Industrial Technology Co., Ltd., the
CoulterCytoFLEX flow cytometer was pur-
chased from Beckman Coulter in the United
States, the ABI7500 fluorescence quantitative
PCR instrument was purchased from Beijing
Long Jump Biological Science and Technology
Development Co., Ltd., the Transwell cells were
purchased from Shanghai SunBio Biomedical
technology Co., Ltd., and the microplate reader
was purchased from Beijing Image Trading Co.,
Ltd.

Determination of the miR-155, miR-34a, SHIP1,
and RCAN1 mRNA expression levels: The miR-
155, miR-34a, SHIP1, and RCAN1 mRNA
expression levels in the lymph node lump tis-
sues, the healthy tissues, and the transfected
cells of each group were determined using
gPCR technology. First, the total RNA in the
cells was extracted: 50 mg of tissue was put
into a 1.5 ml RNAse-free centrifuge tube, 0.5
ml of Trizol was added, and after being ground
to homogenate by the homogenizer, 0.5 ml of
Trizol was added for placing, and the whole pro-
cess took about 0.5 hours. Then, a total of 200
pl chloroform was added to every 1 ml Trizol.
After rapid shaking and mixing for 30 seconds,
the mixture was placed on ice for 5 minutes.
Then it was centrifuged at 1500xg at 4°C for
10 min. About 400-600 pl of supernatant was
transferred to a new centrifuge tube with a
pipette gun, then 500 pl/1 ml of trizol isopropyl
alcohol was added, covered, reversed repeat-
edly, mixed evenly, placed for 10 min, put into a
centrifuge, and centrifuged at 1500xg at 4°C
for 10 min. The supernatant was discarded, the
isopropyl alcohol was absorbed, and then 1 ml
of 75% ethanol was added, and the mixture
was thoroughly mixed. The RNA was washed
with 1500xg at 4°C for 10 min. The superna-
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tant was discarded, dried naturally for 5-10
min, and then 20 ul of DEPC water was added
to fully dissolve the total RNA. Then qPCR was
carried out using an ABI7500 fluorescence
quantitative PCR instrument in the United
States. The gPCR steps were: 95°C for 5 min,
95°C for 15 s and 60°C for 30 s, for a total of
40 cycles, 60-95°C. The results were obtained
after they were compared with the internal
reference.

Determination of the SHIP1 and RCAN1 protein
expression levels: Liquid chlorine grinds tis-
sues and RIM cell lysate were added according
to a certain proportion, the homogenates were
crushed and centrifuged at a low temperature
and a high speed, the supernatants were taken,
packaged, and stored in a refrigerator at -80°C.
Western blot was used to determine the expres-
sion level of the SHIP1 and RCAN1 proteins,
and the SHIP1/GAPDH ratio represented the
relative expression level.

Cell culture and transfection: Pfeiffer cells were
routinely subcultured in a cell incubator at 37°C
with 5% CO, using a high sugar DMEM medium
containing 10% fetal bovine serum. The cells
were inoculated into 96-well plates before the
transfection and then grouped into the miR-NC
group, the miR-155 mimic group, and the miR-
34a mimic group. The cells were transfected
using a Lipofectamine TM3000 kit according to
the operation instructions, and then the expres-
sions of miR-155 and miR-34a in each group of
cells were quantified.

Cell proliferation: Two groups of transfected
Pfeiffer cells were inoculated into 96-well
plates respectively. Each well was provided
with 3 multiple wells, and three time points
were set at 24 h, 48 h, and 72 h. A 20 pL cell
proliferation colorimetric assay (MTS Cell
Proliferation Colorimetric Assay Kit, also known
as CCK8) was added to each well 2 h before the
end of culture, and the cell proliferation was
observedina 37°C, 5% CO, cell incubator. After
2 h, the OD value at the 490 nm wavelength
was observed using a full-automatic micro-
plate reader.

Determination of the cell migration ability: The
transwell method was used for the migration
experiments. First, 10 pyg/uL matrix glue was
melted at 4°C, diluted to 0.25 pg/uL with
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DMEM, and put into a refrigerator for later use.
Then, 100 pL of the glue was added to each
well in the 24-well transwell chamber and cul-
tured in an incubator at 37°C with 5% CO, for 1
h. After the matrix gel solidified to form the
mechanism barrier layer, the remaining non-
solidified liquid was absorbed using filter paper.
The cells in each group were inoculated, 100 ug
DMEM containing 10% FBS was added to the
upper chamber, 600 yl DMEM containing 20%
FBS was added to the lower chamber, and the
cells were cultured at 37°C with 5% CO, for one
day in an incubator, then the cells were taken
out and counted.

Quantification of the apoptosis: The cells were
transfected for 48 h and stained with Annexin V
and Pl in the 6-well plate, and then they were
measured using a CoulterCytoFLEX flow cytom-
eter purchased from Beckman Coulter in the
United States, and the experiment was repeat-
ed 3 times.

A double luciferase reporter gene was used to
determine the targeting relationship between
miR-155 and SHIP1: The Pfeiffer cells were
inoculated in 96-well plates, and the miR-155
mimic, the miR-155 inhibitor, SHIP1 MUT, and
SHIP1 WT were transfected into the cells using
the Lipofectamine TM3000 kit according to the
manufacturer’s instructions. The fireflies and
marine kidney luciferase activities were ana-
lyzed using the dual luciferase reporter assay
(Promega).

Statistical analysis

SPSS 19.0 (Asia Analytics Formerly SPSS
China) was used for the statistical analysis of
the comprehensive data. The measurement
data were expressed as (X + S) and determined
using t tests, such as the miR-155 levels in tis-
sues, the SHIP1 mRNA and protein levels, the
cell proliferation levels, and the apoptosis
rates. At the same time, the miR-155 and SHIP1
MRNA expression levels in the different patho-
logical features was also determined using
t-tests. The miR-155 and SHIP1 mRNA and pro-
tein levels in the transfected cells were deter-
mined using one-way ANOVA. The back testing
(the post-hoc analysis) adopted the least sig-
nificant difference (the LSD test). When P<0.05,
the difference was statistically significant.
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Figure 1. The miR-155 and miR-34a expression levels: (A) The miR-155 and miR-34a expression levels in the lump
tissue were significantly higher than they were in the healthy tissue (P< 0.05). Note: * indicates compared with the
healthy tissue, P<0.05. (B) The relative expression level of miR-155 in the miR-155 mimic group was significantly
higher than it was in the miR-NC group (P< 0.05); (C) The relative expression level of miR-34a in the miR-34a mimic
group was significantly higher than it was in the miR-NC group (P<0.05). (D) As can be seen in the figure, the miR-
155 band in the tumor tissue is more significant, indicating that the miR-155 expression is more significant in the
tumor tissue. (E) As can be seen in the figure, the miR-34a band in the tumor tissue is more significant, indicating
that the miR-34a expression is more significant in the tumor tissue. (F) As can be seen in the figure, the miR-155
band of miR-155mim is more significant, indicating that the miR-155 expression in miR-155mim is more significant.
(G) As can be seen in the figure, the miR-34a band of miR-34a mamic is more significant, indicating that the miR-
155 expression in miR-34a mamic is more significant. Note: * indicates compared with the miR-NC group, P<0.05.

Results
The miR-155 and miR-34a expression levels

The expression levels of miR-155 in the healthy
tissues and the lump tissues were (1.14+0.23)
and (1.89+0.37) respectively. The relative
expression level of miR-155 in the lump tissue
was significantly higher than it was in the
healthy tissue (P<0.05). The expression levels
of miR-34a in the healthy and lump tissues
were (0.85+0.08) and (2.34+0.42) respective-
ly. The relative miR-155 and miR-34a expres-
sion levels in the lump tissues were significantly
higher than they were in the healthy tissues
(P<0.05). The expression levels of miR-155 in
the miR-155mim group and the miR-NC group
were (2.22+0.49) and (0.73+0.16), respective-
ly. The relative expression level of miR-155 in
the miR-155mim group was significantly higher
than it was in the miR-NC group (P<0.05). The
expression levels of miR-34a in the miR-34a
mimic group and the miR-NC group were
(1.34+0.28) and (0.27+0.03) respectively. The
relative expression level of miR-34a in the miR-
34a mimic group was significantly higher than it
was in the miR-NC group (P<0.05). See Figure 1
for details.
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The SHIP1 and RCAN1 expression levels in the
healthy and lump tissues

The relative mRNA expression levels of SHIP1
in the healthy tissues and the lump tissues
were (3.984£0.87), (0.78+0.11) respectively.
The relative protein expression levels of SHIP1
in the healthy tissues and lump tissues were
(2.56+0.68) and (1.43+0.24) respectively. The
relative mRNA expression levels of RCAN1 in
the healthy tissues and lump tissues were
(4.43£1.35) and (0.67+£0.14) respectively. The
relative protein expression levels of RCAN1 in
the healthy tissues and lump tissues were
(2.77+£1.02) and (1.23+0.32), respectively. The
relative expression levels of SHIP1 and RCAN1
mMRNA and protein in the lump tissues were sig-
nificantly lower than they were in the healthy
tissues (P<0.05). See Figure 2 for details.

The relationships between miR-155, miR-34a,
and the clinical features of purulent lymphad-
enitis

The expressions of miR-155 and miR-34a were
related to the expression levels in the pancre-
atic cancer tissue, the degree of the fever, and
the size of the lymph lumps but had no correla-
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Figure 2. The SHIP1 and RCAN1 expression levels in healthy tissue and lump
tissue: (A) The relative expression levels of the SHIP1 mRNA and protein in
the lump tissues were significantly lower than they were in the healthy tissue
(P<0.05); (B) The relative expression levels of the RCAN1 mRNA and pro-
tein in the lump tissue were significantly lower than they were in the healthy
tissue (P<0.05). (C) As can be seen in the figure, the SHIP1 band in the
tumor tissue is more significant, indicating that the SHIP1 mRNA expres-
sion is more significant in the tumor tissue. (D) As can be seen in the figure,
the RCAN1 band in the tumor tissue is more significant, indicating that the
mRNA expression of RCAN1 is more significant in the tumor tissue. (E) As
can be seen in the figure, the SHIP1 band in the tumor tissue is more sig-
nificant, indicating that the SHIP1 protein expression is more significant in
the tumor tissue. (F) As can be seen in the figure, the RCAN1 band in the
tumor tissue is more significant, indicating that the protein expression of
RCAN1 is more significant in the tumor tissue. Note: * indicates compared
with healthy tissue, P<0.05.

the degree of fever and lymph
lump size, but not with the
patient’s age or location. The
SHIP1 and RCAN1 levels were
significantly higher in the
patients with moderate and
high fevers and in the patients
with lump diameters larger
than 3 cm (P<0.05) (Table 3).

Protein levels: The SHIP1 and
RCAN1 expressions and the
protein expression levels in
the pancreatic cancer tissue
were correlated with degree of
fever and lymph lump size,
but not with the patient’s age
or location. The SHIP1 and
RCANL1 levels were significant-
ly higher in patients with mod-
erate and high fevers and in
patients with tumor diameters
larger than 3 cm (P<0.05)
(Table 4).

miR-155 has a targeted inhi-
bition relationship with SHIP1

After reading the literature
[18], we found the binding site
between SHIP1 and miR-155.
In a double luciferase experi-
ment, the miR-155 mimics
were found to reduce the lucif-
erase activity of SHIP1-Wt,
but the luciferase activity of
SHIP1-Mut was not affected,
indicating that the luciferase
activity was significantly re-
duced when SHIP1 was com-
bined with miR-155 (P<0.05).
The experimental results sh-
owed that the mRNA expres-
sion level of SHIP1 in the
miR-155 mimics group was

tion with age or location. The miR-155 and miR-
34a levels were significantly higher in patients
with moderate and high fevers and patients
with tumor diameters larger than 3 cm (P<0.05)
See Table 2.

Detection of the SHIP1 and RCAN1 expression
levels

MRNA levels: The SHIP1 and RCAN1 expres-
sions and the mRNA expression level in the
pancreatic cancer tissue were correlated with
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(0.67+£0.09), significantly lower than it was in
the miR-NC group (3.21+0.34) (P<0.05). The
protein expression level of SHIP1 in the miR-
155 mimics group was (1.76+0.18), significant-
ly lower than the level in the miR-NC group
(2.61+0.23) (P<0.05). See Figure 3 for details.

miR-34a and RCAN1 had a targeted inhibition
relationship

After using the TargetScan measurement, we
found that miR-34a and RCAN1 had a targeted

Int J Clin Exp Med 2021;14(1):105-116
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Table 2. The relationships between the clinical characteristics of purulent lymphadenitis and the
expressions of miR-155 and miR-34a

Clinical parameters Number of cases  miR-155 T P miR-34a t P
Degree of fever 9.34 <0.001 711  <0.001
Low-grade fever 23 1.12+0.15 2.01+0.24
Moderate and high fever 27 1.89+0.37 2.89+0.55
Patient age 0.64 0.542 1.95 0.06
4-8 years old 30 1.90+0.37 2.71+0.34
8-12 years old 20 1.83+0.39 2.93+0.46
Lump site 0.34 0.711 0.54 0.585
Armpit 15 1.731+0.45 2.76+0.57
Groin 17 1.72+0.42 2.72+0.49
Neck 18 1.85+0.50 2.93+0.61
Lump diameter 10.37 <0.001 3.05 0.004
<3cm 19 1.12+0.15 2.38+0.62
>3 cm 31 2.23+0.45 3.14+0.97

Table 3. The relationships between the clinical features of purulent lymphadenitis and the mRNA
expressions of SHIP1 and RCAN1

Clinical parameters Number of cases SHIP1 t P RCAN1 t P
Degree of fever 9.24 <0.001 11.19 <0.001
Low-grade fever 23 0.8910.24 0.76+0.18
Moderate and high fever 27 0.43+0.09 0.34+0.07
Patient age 1.45 0.153 131 0.195
4-8 years old 30 0.71+0.16 0.69+0.15
8-12 years old 20 0.7910.23 0.63+0.17
Lump site 0.45 0.655 0.56 0.578
Armpit 15 0.72+0.17 0.67+0.14
Groin 17 0.75+0.16 0.62+0.16
Neck 18 0.731£0.18 0.61+0.17
Lump diameter 19.18 <0.001 10.39 <0.001
<3cm 19 0.93+0.12 0.78+0.21
>3 cm 31 0.51+0.02 0.31+0.11

inhibition relationship. In the double luciferase
experiment, the miR-34a mimics were found to
reduce the luciferase activity of RCAN1-Wt, but

miR-155 accelerated cell growth and inhibited
cell apoptosis by targeting SHIP1

the luciferase activity of RCAN1-Mut was not
affected, indicating that the luciferase activity
was significantly reduced when RCAN1 was
combined with miR-34a (P<0.05). The experi-
mental results showed that the mRNA expres-
sion level of RCAN1 in the miR-34 mimics group
was (1.09+0.23), significantly lower than the
level in the miR-NC group (4.03+0.23) (P<0.05).
The protein expression level of RCAN1 in the
miR-34a mimics group was (1.13+0.27), signifi-
cantly lower than it was in the miR-NC group
(3.82+0.41) (P<0.05). See Figure 4 for details.
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Cell growth: At 24 h, the cell growth in the miR-
155 mimic group and the miR-NC group showed
no significant differences (P>0.05), but at 48
h-72 h, the cell growth in the miR-224m group
was significantly faster than it was in the miR-
NC group (P<0.05). The growth of the Pfeiffer
cells in the two groups was significantly differ-
ent at 24 h and 72 h (P<0.05). See Table 5 for
details.

Cell apoptosis rates: The apoptosis rates of the

miR-155 mimic group and the miR-NC group
were (3.23+0.67)% and (5.73+0.68)%, respec-

Int J Clin Exp Med 2021;14(1):105-116
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Table 4. The relationships between the clinical features of purulent lymphadenitis and the protein
expressions of SHIP1 and RCAN1

Clinical parameters Number of cases SHIP1 t P RCAN1 t P
Degree of fever 6.39 <0.001 4,72 <0.001
Low-grade fever 23 1.57+0.31 1.42+0.41
Moderate and high fever 27 1.12+0.18 1.04+0.08
Patient age 0.35 0.729 0.14 0.888
4-8 years old 30 1.41+0.21 1.21+0.24
8-12 years old 20 1.43+0.18 1.20+0.25
Tumor site 0.14 0.867 0.14 0.870
Armpit 15 1.40+0.23 1.19+0.22
Groin 17 1.42+0.24 1.21+0.23
Neck 18 1.44+0.17 1.23+0.20
Lump diameter 5.75 <0.001 5.87 <0.001
<3cm 19 1.61+0.28 1.54+0.38
>3 cm 31 1.21+0.21 1.12+0.10
A B Cc = miR-155 mimic
M miR-155 mimic c 49 .
= miR-NC
227 = mRNC 2
2 § 3
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Figure 3. The targeted inhibition relationship between miR-155 and SHIP1: (A) There was a binding site between
SHIP-1 and miR-155; (B) The luciferase activity of SHIP1-Wt in the miR-155mim group was lower than it was in the
miR-NC group, but it had no effect on the luciferase activity of SHIP1-Mut, which indicated that the luciferase activ-
ity was significantly reduced when SHIP1 was combined with miR-155 (P< 0.05); (C) The relative expression level
of SHIP1 in the miR-155mim group was significantly higher than it was in the miR-NC group (P<0.05); the relative
expression level of SHIP1 in the miR-155 mimic group was significantly higher than it was in the miR-NC group
(P<0.05). (D) As can be seen from the figure, the SHIP1 band of the miR-155 mimic is more significant, indicating
that the SHIP1 mRNA expression is more significant in the tumor tissue. (E) As can be seen in the figure, the SHIP1
band of the miR-155 mimic is more significant, indicating that the SHIP1 protein expression is more significant in
miR-155 mimic. Note: * indicates compared with the miR-NC group, P<0.05.

tively. The apoptosis rate in the miR-155 mimic miR-NC group (P<0.05). See Table 6, Figure 5
group was significantly lower than it was in the for details.
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Figure 4. The targeting relationship between miR-34a and RCAN1: (A) There
was a binding site between RCAN1 and miR-155; (B) The luciferase activ-
ity of RCAN1-Wt in the miR-34a mimic group was lower than it was in the
miR-NC group, but it had no effect on the luciferase activity of RCAN1-Mut,
which indicated that the luciferase activity was significantly reduced when
RCAN1 was combined with miR-34a (P< 0.05); (C) The relative expression
level of RCAN1 in the miR-34a mimic group was significantly higher than it
was in the miR-NC group (P<0.05); the relative expression level of RCAN1 in
the miR-34a mimic group was significantly higher than it was in the miR-NC
group (P<0.05). (D) As can be seen in the figure, the RCAN1 band of the
miR-34a mimic is more significant, indicating that the mRNA expression of
RCAN1 is more significant in the tumor tissue. (E) As can be seen in the
figure, the RCAN1 band of the miR-34a mimic is more significant, indicating
that the protein expression of RCAN1 is more significant in miR-34a mimic.
Note: * indicates compared with miR-NC group, P<0.05.

Table 5. The growth of the Pfeiffer cells at the different timepoints
in each group (n = 50)

Time miR-155 mimic group  MiR-NC group t P

24 h 0.87+0.03 0.86+0.06 1.05 0.294
48 h 3.231£0.58* 1.98+0.63* 10.32 <0.001
72 h 5.98+1.23* # 4.05+0.97* # 8.71 <0.001

Note: *indicates compared with 24 h and #indicates compared with 48 h.

miR-34a accelerated cell growth and inhibited
cell apoptosis by targeting RCAN1 symptoms.
Cell growth: At 24 h, the cell growth in the miR-
34a mimic group and the miR-NC group showed
no significant differences (P>0.05), but at 48
h-72 h, the cell growth in the miR-34a mimic
group was significantly faster than it was in the
miR-NC group (P<0.05). The growth of the

Pfeiffer cells in the two groups
was significantly different be-
tween 24 hand 72 h (P<0.05).
See Table 7 for details.

Cell apoptosis rates: The
apoptosis rates of the miR-
34a mimic group and the miR-
NC group were (3.23+0.67)%
and (5.73+£0.68)%, respective-
ly. The apoptosis rate in the
miR-34a mimic group was sig-
nificantly lower than it was in
the miR-NC group (P<0.05).
See Table 8, Figure 6 for de-
tails.

Prognostic analysis of the risk
factors

A multivariate logistic regres-
sion analysis showed that fe-
ver, tumor size, and the ser-
um miR-155, miR-34a, SHIP1,
and RCAN1 expression levels
can be used as risk prognostic
factors for suppurative lymph-
adenitis in children. The de-
tails are shown in Tables 9,
10.

Discussion

Lymphadenitis is mostly pro-
duced by microbial patho-
gens, and finding the molecu-
lar target for detecting [19,
20] and evaluating the clinical
value in purulent lymphadeni-
tis can help find a new diagno-
sis and treatment method for
this disease. This study aimed
to judge the clinical value of
miR-155 and miR-34a by mea-
suring their expressions in
purulent lymphadenitis in chil-

dren and their different expressions in related

We first analyzed the miR-155 and miR-34a
expression levels in the excised tumor and the
adjacent healthy tissues of the two groups of
patients. The results showed that the miR-155
and miR-34a expression levels in the lump tis-
sues were significantly higher than they were in
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Table 6. The apoptosis abilities of the Pfeiffer cells in each group
(n =65)

miR-155 mimic )
Group miR-NC group t P
group
Apoptosis rate (%) 3.23+0.67 5.73+0.68 18.52 <0.001
miR-155 mimic miR-NC
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Figure 5. The apoptosis rate of the Pfeiffer cells: Flow cytometry showed that
the apoptosis rate of the miR-155 mimic group was lower than it was in the
miR-NC group (P<0.05).

Table 7. The growth of the Pfeiffer cells at the different timepoints
in each group (n = 50)

Time miR-34a mimic group  miR-NC group t P

24 h 1.45+0.12 1.43+0.15 1.05 0.294
48 h 3.56+0.43* 2.97+0.55* 5.98 <0.001
72h 6.23+1.67* # 5.11+1.45% # 3.58 <0.001

Note: *indicates compared with 24 h and #indicates compared with 48 h.

Table 8. The apoptosis ability of the Pfeiffer cells in each group
(n=65)

miR-34a mimic

Grou miR-NC grou t P
P group group
Apoptosis rate (%) 4.03+0.54 5.85+0.78 13.57 <0.001
miR-34a mimic miR-NC
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Figure 6. The apoptosis rate of the Pfeiffer cells: Flow cytometry showed that
the apoptosis rate of the miR-34a mimic group was lower than it was in the
miR-NC group (P<0.05).

the healthy tissues. We also
compared the SHIP1 and
RCAN1 expression levels in
the patients. The results
showed that the SHIP1 and
RCAN1 expression levels in
the lump tissues were signifi-
cantly higher than they were
in the patients’ healthy tis-
sues. At the same time, this
experiment also proved that
miR-155 has a targeting
effect on SHIP1, and miR-34a
has a targeting effect on
RCAN1 in children with puru-
lent lymphadenitis. In the mo-
use models of other inflam-
matory diseases, miR-155 is
highly expressed, the SHIP1
expression is decreased, and
the inflammatory reaction is
increased, which plays a role
in promoting inflammatory
deterioration. Another clinical
study on skin burns found
that miR-155 is positively cor-
related with the inflammatory
response [21, 22]. However,
in some studies on animal
models, it was found that
miR-34a targets RCAN1, wh-
ich is an inflammation regula-
tor, resulting in an increase in
the inflammation level [23,
24]. This result was similar to
this experiment. To sum up,
the miR-155 and miR-34a
expression levels are relative-
ly high in children with puru-
lent lymphadenitis.

We also analyzed the expres-
sion levels of miR-155, miR-
34a and their targeting mole-
cules under the different clini-
cal characteristics among the
patients. The results showed
that the miR-155 and miR-
34a expression levels were
higher in the patients with
moderate and high fever and
patients with a tumor size
larger than 3 cm, but the
expression levels of their tar-
geting molecules SHIP1 and
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Table 9. Logistic regression analysis of the variable assignment

Factor Variable Assignment

Mass diameter X2 <3cm=1,23cm

Degree of fever X3 Low-grade fever = 1, medium or high- grade fever = 0
miR-155 X4 Continuous variable

miR-34a X5 Continuous variable

SHIP1 X6 Continuous variable

RCAN1 X7 Continuous variable

Table 10. Risk prognostic factors affecting intracranial hemorrhage in newborns

Risk factor B value SE value Wald value P OR 95% Cl
Mass diameter 1.631 0.561 7.892 0.008 8.327 1.716-4.352
Degree of fever 1.292 0.442 3.655 0.032 5.873 0.686-2.471
miR-155 1.412 0.367 5.240 0.027 1.154 0.679-3.218
miR-34a 1.914 0.632 2.781 0.035 1.451 1.024-2.176
SHIP1 1.338 0.367 5.240 0.027 1.154 0.679-3.218
RCAN1 3.549 2.454 1.892 0.014 2.318 1.784-3.532
RCAN1 were lower. If the inflammatory reaction and we did not determine the protein expres-
was aggravated, the body temperature was sions after the molecular targets were affected.
likely to rise [25]. According to the previous In future experiments, we will pay attention to
experimental results, miR-34 has a strong tar- these problems and conduct further research.

geting effect on RCAN1, which is a regulator of
inflammation. At the same time, our experiment
also proved that the inflammation will worsen
when the miR-34a and miR-155 levels are
increased. Therefore, this could explain why the
miR-34a and miR-155 levels in the patients
with hyperthermia were relatively high in this
experiment. Finally, we did some research on
the effects of miR-34a and miR-155 on cell pro-
liferation and apoptosis. The results showed

To sum up, the expressions of miR-155 and
miR-34a in children’s purulent lymphadenitis
are increased. The targeted inhibition of SHIP1
and RCAN1 aggravate the inflammatory reac-
tion, which leads to the enlargement of the lym-
phoid lumps and a rise in body temperature.
Clinically, different treatment methods can be
designed for the two miRNAs according to the
different clinical symptoms present.

that after miR-155 and miR-34a were over- Disclosure of conflict of interest

expressed, the cell apoptosis was reduced and

the proliferation level was increased. miR-155 None.

has been shown to have enhanced anti-apopto-

sis and enhanced cell proliferation properties Address correspondence to: Meng Qi, Department
[26, 27] in the clinical studies of some diseas- of Pediatric Surgery, Maternity and Child Care Cen-
es. This may explain why the miR-34a and miR- ter of Qinhuangdao, Qinhuangdao Maternal and
155 levels are elevated in the large lumps. Child Health Hospital, No. 452 Hongqi Road, Hai-
Overall, the miR-155 and miR-34a levels gang District, Qinhuangdao 066000, Hebei, People’s
increased, the expression levels of the inflam- Republic of China. Fax: +86-0335-3852138; E-mail:
matory factors SHIP1 and RCAN1 decreased, gimeiou4691@163.com

the patients’ inflammatory reactions increased,
the fever symptoms deteriorated, and the
lumps also increased. In future clinical treat-
ment, different therapies can be designed
according to the two miRNAs and the different
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