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Abstract: Aims: This study is to investigate role and mechanism of IL-6 in the development of pemphigus vulgar-
is (PV). Methods: Oral mucosal tissues, serum and saliva were collected from 65 patients with oral PV between
February, 2013 and October, 2015. Normal samples from 38 healthy people were collected as control. The IL-6
mRNA expression in these samples was examined by quantitative Real-time PCR and its protein level was analyzed
by Western Blot and ELISA. MiRNAs that regulate IL-6 expression was predicted by bioinformatics analysis, and
validated by Dual luciferase reporter assay. Results: Compared with healthy controls, IL.-6 was significantly upregu-
lated at both mRNA and protein levels in oral mucosal tissues, serum and saliva samples from patients with oral PV
(P<0.05). The 3'UTR of IL-6 mRNA was predicted to have a miR-217 binding site and IL.-6 was confirmed as a direct
target of miR-217 by Dual luciferase reporter assay. MiR-217 expression was significantly downregulated in samples
from PV patients (P<0.05). Conclusion: The IL-6 expression in PV patients may be directly regulated by miR-217.
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Introduction

Pemphigus, characterized by blisters, is a
severe autoimmune disease with high mortali-
ties. In some cases, these blisters can cover a
significant area of the skin [1]. Pemphigus
greatly endangers physical and psychological
health of patients and even poses threaten to
life [2].

There are four types of pemphigus: pemphigus
vulgaris (PV), pemphigus vegetans, pemphigus
foliaceus, and paraneoplastic pemphigus [3].
PV is the most common and most severe form
of the disorder [4]. The complications of PV are
severe and even fatal due to the use of immu-
nosuppressive drugs [5]. Several studies have
reported the relationship between Th17 cyto-
kines, such as IL-17, IL-6, IL-22, IL-23, and auto-
immune diseases including rheumatoid arthri-
tis, multiple sclerosis and erythematosus lupus
[2, 6-9]. IL-6, as an important factor in immune
responses, is secreted by activated monocytes
and tissue macrophages to promote the matu-
ration of pre-B cells. IL.-6 also regulates the pro-
liferation and differentiation of hematopoietic

cells from several lineages at different matura-
tion stages, as well as enhances the cytotoxici-
ty of NK cells in synergy with colony stimulating
factors [10-12]. However, little is known about
the role and regulation of IL-6 in PV until now.

In the present study, Real-time PCR, Western
blot and ELISA were used to analyze changes
of IL-6 expression in oral mucosal tissues,
serum and saliva from patients with PV at both
mMRNA and protein level. IL-6 was predicted as a
target of miR-217 by bioinformatics prediction
and verified by Dual luciferase report assay.
The regulation mechanism of miR-217 and IL-6
in PV was discussed.

Material and methods
Patients

A total of 65 patients with PV that were first
diagnosed and 38 healthy controls from
Stomatological Hospital Affiliated to Sichuan
Medical University between February, 2013
and October, 2015 were enrolled in the study. A
total of 38 male PV patients and 27 female PV
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Table 1. Primers used for Real-time PCR

Primers Primer sequence (5’-3’)

IL-6_Forward 5-GGCACTGGCAGAAAACAACC-3’
IL-6_Reverse 5’-GCAAGTCTCCTCATTGAATCC-3’
GAPDH_Forward 5-GGGAAACTGCGGCGTGAT-3’
GAPDH_Reverse 5-AAAGGTGGAGGAGTGGGT-3’
U6_Forward
U6_Reverse 5’-CGCTTCACGAATTTGCGTGTCAT-3’
miR-217_Forward 5-CGCTCTACTGCATCAGGAACTGA-3’
miR-217_Reverse 5-GTGCAGGGTCCGAGGT-3’

5’-GCTTCGGCAGCACATATACTAAAAT-3’

patients were included, and the median age of
patients was 61 (ranging from 27 to 86). A total
of 28 male and 10 female healthy controls
were included, and the median age of patients
was 59 (ranging from 30 to 82). All subjects
with complications in organs such as heart,
liver and kidney, diabetes, tumors and autoim-
mune diseases were excluded. Healthy controls
were volunteers who had no abnormalities in
oral examinations. Prior written and informed
consent were obtained from every patient and
the study was approved by the ethics review
board of Sichuan Medical University.

Sample collection

Oral mucosal tissues from patients (pathologi-
cal tissues) and healthy controls (normal tis-
sues) were collected and stored liquid nitrogen
until analysis.

Serum was isolated from sterile fasting periph-
eral blood. In general, 10-15 mL of peripheral
blood were placed in 4°C for 1-2 hr, and serum
in the upper layer were aspirated and centri-
fuged for 10 min at 400% g. Serum was aliquot-
ed and stored at -70°C.

Saliva samples were collected at the day of
endoscopic examination by the standard meth-
od. Briefly, sterile cotton swabs were moisture
by 2% citric acid solution and put on the pos-
terolateral side of tongue for about 5 s and
saliva were collected, followed by another side
of tongue. This procedure was repeated by sev-
eral times until 5 mL saliva was collected.
Subjects were instructed to not drink, eat or
smoke and oral hygiene procedures were per-
formed at least 2 hours before the collection.

RNA isolation and quantitative real-time PCR

Total RNA was extracted by Trizol Reagent
(Yusheng Biotech, Shanghai, China). MiRNAs

6462

were extracted by miRcute miRNAisolation kit
(Tiangen Biotech Co., Ltd., Beijing, China) form
cells and by miRNeasy Serum/Plasma Kit
(Jianlun Biotech, Guangzhou, China) form
serum. Following gel electrophoresis verifica-
tion of RNA integrity and quantification using
UV spectrophotometer, mRNA was reverse
transcribed by TIANScriptlicDNAKit (Tiangen
Biotech Co., Ltd.), and miRNA was reverse tran-
scribed by miRcute miRNA cDNAKit (Tiangen
Biotech Co., Ltd.).

Quantitative real-time PCR was performed
using a miRcute miRNA gPCR detection kit
(Tiangen Biotech Co., Ltd.) for miRNAs and
SuperRealPreMix (SYBR Green) (Tiangen Bio-
tech Co., Ltd.) for mRNA according to the
manufacturer’s instruction on IQ-5 (Bio-Rad
Laboratories, Hercules, California, USA). For
mRNA quantification, the reaction mixture was
incubated for 1 cycle at 95 C for 5 min, followed
by 45 cycles at 95°C for 5 s, 57 C for 30 s. For
miRNA, the reaction mixture was incubated for
1 cycle at 95 C for 3 min, followed by 40 cycles
at95 Cfor12s,62 Cfor40s,and 72°C for 20
s. Primers used for detection was shown in
Table 1. The relative expression levels were
evaluated using the 2% method, and the
expression of GAPDH or U6 snRNA was used as
internal control for mMRNA and miRNA,
respectively.

Western blot

Proteins were extracted by protein extraction
kit (BestBio, Shanghai, China) and determined
by BCA assay kit (Zhongkeruitai, Beijing, China).
A total of 20 ug proteins were separated on
10% SDS-PAGE and transferred to polyvinyli-
dene difluoride membranes (PVDF) at 100 V
for 2 h. After blocking with 5% skimmed milk,
the membranes were probed with the following
antibodies: rabbit anti-I.-6 antibody (1:1000,
ab6672, Abcam, Cambridge, UK) and rabbit
anti-B-actin monoclonal antibody (1:5000,
ab6276, Abcam). For detection, goat anti-rabbit
(1:3000, ab6721, Abcam) secondary antibod-
ies conjugated to HRP (Abcam) were used.
Signal detection was performed using chemilu-
minescence reaction (ECL) (ab65623, Abcam,
GA, USA). The acquired images were analyzed
by Image lab 3.0 (Bio-Rad Laboratories) and
the relative protein expression was expressed
as the densitometric value ratio of IL-6 to
B-actin.
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ELISA

IL-6 protein levels in serum were measured by
IL-6 ELISA kit (ab178013, Abcam, GA, USA). In
brief, 1:4 dilution of serum samples and eight
serial dilutions of standard substrate at the vol-
ume of 50 ul were incubated overnight at 4°C.
After horseradish-peroxidase (HRP) conjugated
secondary antibody incubation for 1 hr followed
by washing for 5 times, the chromogenic sub-
strate solution was added and the reaction was
stopped with H,SO, and read at 450 nm.

Bioinformatics analysis

To further identify the miRNAs that may regu-
late the expression of IL-6, five bioinformatics
software (miRanda, TargetSean, PicTar, MiRan-
da and BibiServ) were used.

Dual-luciferase reporter gene assay

According to the results of bioinformatics pre-
diction, the conservative miR-217 binding
sequence on 3'UTR of IL-6 mRNA was cloned.
Luciferase reporter plasmids were generated
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Figure 1. Real-time PCR analysis of I.-6 mRNA
expression. (A) Oral mucosal tissues, (B) serum
and (C) saliva samples from patients with pem-
phigus vulgaris (PV) and healthy subjects were
acquired and the expression of IL-6 mRNA in
these samples was analyzed by Real-time PCR.
"P<0.05, ""P<0.01, by one-way ANOVA, com-
pared with controls.

by insertion of wildtype or mutant binding
sequences of IL-6 into the multiple cloning site
(Spe-1 and Hindlll) downstream of the lucifer-
ase reporter gene in the pMIR-REPORT™
Luciferase (ThermoFisher Scientific, Vilnius,
Lithuania, USA). HEK293T cells were transfect-
ed with 0.8 pg constructed luciferase reporters
and 100 nM miR-217 mimics or negative con-
trol RNA (NC). A total of 10 ng pMIR-REPORT™
B-gal Control Plasmid was transfected as an
internal control for transfection efficiency.
Luminescence was measured 24 h after trans-
fection using Dual-luciferase detection kit
(Promega, Madison, WI, USA) according to the
manufacturer’s instructions. Measurements of
luminescence were performed on the luminom-
eter (Glomax 20/20, Promega).

Statistical analysis

Data analysis was carried out using the SPSS
18.0 (IBM Corp, Chicago, IL, USA) and expressed
as mean * SD. Normal test was performed.
Differences between groups were evaluated for
significance using one-way ANOVA. LSD or SNK
methods were used when there was homoge-
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Figure 2. Western blot analysis of IL-6 protein expression. Oral mucosal tis-
sues from patients with PV and healthy controls were acquired and the ex-
pression of IL-6 protein was analyzed by Western blot. Quantification of West-
ern blot was shown in right panel. "P<0.05 by one-way ANOVA, compared

with controls.

neity of variance; otherwise, Tamhane’s T2 or
Dunnett’s T3 methods were used. P<0.05 was
considered as significant.

Results

IL-6 mRNA expression is upregulated in pa-
tients with PV

Oral mucosal tissues, serum and saliva were
collected from patients with PV and healthy
subjects, and the expression of IL-6 mRNA was
analyzed by quantitative Real-time PCR. Com-
pared with that in normal controls, IL-6 mRNA
expression in the three samples was signifi-
cantly upregulated (P<0.05, Figure 1) in PV
patients, suggesting a regulatory role of IL-6 in
the development of PV.

IL-6 protein is upregulated in patients with PV

Expression of IL-6 was next analyzed at the pro-
tein level by Western blot in oral mucosal tis-
sues from PV patients and healthy subjects.
IL-6 protein level was also upregulated in PV
patients compared with healthy controls (P<
0.05, Figure 2), indicating that upregulated IL-6
expression may regulate the development of
PV. We further investigated the expression of
IL-6 protein in serum and saliva by ELISA and
found that samples from PV patients had high-
er levels of IL-6 (P<0.05, Figure 3).

These results showed that in all three samples,
IL-6 was upregulated at both mRNA and protein
level. Since IL-6 was mainly produced by blood
cells [13], upregulated IL-6 expression in serum
was likely induced by PV. In addition, ectopic
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may bind to the 3’UTR of IL-6
was predicted using bioinfor-
matics methods. A miR-217
binding site was predicted at
the 3'UTR of IL6 mRNA
(Figure 4A). To confirm this
prediction, dual luciferase re-
porter assay was performed.
Co-transfection of miR-217 mimic and pMIR-
REPORT-IL-6 wildtype construct significantly
decreased luciferase activity (P<0.05) com-
pared with co-transfection of NC and pMIR-
REPORT-IL-6 wildtype construct. However, miR-
217 mimic and pMIR-REPORT-IL-6 mutant con-
struct co-transfection did not reduce luciferase
activity (Figure 4B). These results demonstrate
that IL-6 is a target of miR-217 and the expres-
sion of IL-6 is likely regulated by miR-217.

PV

MiR-217 was downregulated in patients with
PV

As IL-6 mRNA was confirmed to be regulated by
miR-217, expression of this miRNA was investi-
gated by Real-time PCR in oral mucosal tissues,
serum and saliva from PV patients and normal
controls. We found that miR-217 expression
was significantly downregulated in samples
from PV patients (Figure 5). Collectively, miR-
217 may contribute to the regulation of PV by
targeting IL-6 mMRNA and subsequent modula-
tion of IL-6 protein level.

Discussion

In this study, we observed expression of IL-6
mMRNA and IL-6 protein in oral mucosal tissues,
serum and saliva from patients with PV. We
also observed expression of the IL-6 upstream
miRNA, miR-217, in these samples and con-
firmed the binding of miR-217 to IL-6 by Dual
luciferase reporter assay.

PV is a complicated oral disease mediated by
circulating autoantibodies directing against
keratinocyte cell surfaces, but the precise

Int J Clin Exp Med 2017;10(4):6461-6467
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Figure 3. ELISA analysis of IL-6 protein expression. (A) Serum and (B) saliva samples from patients with PV and
healthy controls were acquired and the expression of IL-6 protein in these samples was analyzed by ELISA. "P<0.05,

**P<0.01, by one-way ANOVA, compared with controls.
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Figure 4. IL-6 is a possible target of miR-217. A. The
results of bioinformatics software showing the bind-
ing of miR-217 to the 3'UTR of IL-6 mRNA. B. The
wildtype IL-6 3’UTR luciferase reporter construct
(wild type) or mutant Otx2 3'UTR luciferase reporter
construct (mutant) was co-transfected with miR-217
mimic, and wild type IL-6 3'UTR luciferase reporter
construct was co-transfected with NC (NC). Lucifer-
ase activities were assayed 24 h post transfection.
**P<0.01, by one-way ANOVA compared with NC.

cause of the attack by the immune system is
unknown [14]. High dose of glucocorticoids in
synergy with other adjuvant treatment is a
potentially effective therapy at early stage to
reduce mortality rate to under 5% [15].
However, adverse reactions and complications
may occur due to the high dose of drugs as well
as long term of treatment. In addition, blister-
ing can lead to life-threatening fluid loss, infec-
tion, and disfigurement, which further cause
severe immunodeficiency in patients with PV.
Glucocorticoids and immunosuppressive drugs
may further suppress immunity in patients,
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leading to the most common complication
namely infection that severely influences treat-
ment and life quality of patients [16]. Therefore,
investigation the development of PV in the
molecular level has profound meaning for clini-
cal treatment.

IL-6 is a multi-functional cytokine that is up-
regulated in immune responses by bacteria,
endotoxin and molten dust particle [17]. IL-6
has important functions in immune responses,
inflammation, cell differentiation, coagulation,
and the development of tumor and it is signifi-
cantly upregulated in inflammatory responses
induced by damage, trauma, stress, and infec-
tion [18]. IL-6 may induce C-reactive protein
and fibrinogen, etc., and may promote thrombo-
sis in inflammation [19]. Increased IL-6 in body
could cause the occurrence of inflammatory
diseases, such as rheumatoid arthritis and
Crohn’s disease, by binding to IL-6 receptor
[20]. In rheumatoid arthritis, IL-6 can stimulate
T and B lymphocytes to secrete inflammatory
mediators, and may promote maturation of B
lymphocytes in addition to the effect of IL-13
and TNF-a [21]. IL-6 also has chemotactic
effect to other inflammatory cells, such as neu-
tral lymphocytes and monocytes macrophages
during inflammatory responses [22]. These
reports illustrated the important role of IL-6 in
inflammatory responses. Here in this study, we
found that IL-6 was upregulated in oral mucosal
tissues of PV patients compared with that in
normal subjects. The change of IL-6 gene
expression was also observed in serum and
saliva, two samples usually called body fluid
specimen. Therefore, upregulation of IL-6 in

Int J Clin Exp Med 2017:10(4):6461-6467



miR-217 regulates IL-6 expression in pemphigus

Oral mucosal tissue
15

05 - *x

miR-217 relative expression >

0
Control PV
C_15 . .
5 Saliva
w
w
>
£ 10 1
Q
L
=
k) .
2os |
~ 1
&
x
E o
Control PV

these samples may have the potential to be
used as biomarker for PV, especially at the
early stage of PV.

MiIRNA is a class of non-coding small RNA mol-
ecules ubiquitously expressed in eukaryotes at
the length of 18-22nt that regulate protein
expression at the mRNA level [23-25]. Several
miRNAs were reported to regulate the expres-
sion of IL-6. For instance, miR-365 negatively
regulated IL-6 expression in HEK293 and Hela
cells [26]. By bioinformatics prediction we
found a miR-217 binding site at the 3'UTR of
IL-6 mRNA, indicating miR-217 as a regulator of
IL-6 expression. MiR-217 was found to be down-
regulated in PV patients with the upregulation
of IL-6 mRNA and protein, suggesting a role of
miR-217 in the development of PV. Results of In
vitro dual luciferase report assay showed that
miR-217 could directly bind to the 3'UTR of IL.-6
MRNA. These results together indicate that
miR-217 may affect the pathology of PV by reg-
ulating IL-6 expression.

Taken together, we believe that IL-6 and miR-
217 had important biological functions in the
development of PV. Further studies are needed
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Figure 5. Real-time PCR analysis of miR-217 expres-
sion. (A) Oral mucosal tissues, (B) serum and (C) sa-
liva samples from patients with PV and healthy con-
trols were acquired and the expression of miR-217
in these samples was analyzed by Real-time PCR.
“P<0.05, ""P<0.01, by one-way ANOVA, compared
with controls.

to investigate the function of miR-217 and IL-6
in PV, providing new ideas for the prevention
and treatment of this disease clinically.

Acknowledgements

This work was supported by Project of Scien-
ce and Technology Department of Sichuan
Province (No. 14JC0054).

Disclosure of conflict of interest
None.

Address correspondence to: Dr. Minhai Nie, De-
partment of Oral Medicine, Stomatological Hospi-
tal Affiliated to Sichuan Medical University, No
319, Section 3 Zhongshan Rd., Jiangyang District,
Luzhou 646000, Sichuan, P. R. China. Tel: 86-830-
3115602; E-mail: Nvx777@126.com

References

[1] Cirillo N, Cozzani E, Carrozzo M and Grando
SA. Urban legends: pemphigus vulgaris. Oral
Dis 2012; 18: 442-458.

[2] Hoffmann K, Hertl M and Sitaru C. Mole-
cular diagnosis of autoimmune dermatoses.
Hautarzt 2016; 67: 33-39.

Int J Clin Exp Med 2017;10(4):6461-6467


mailto:Nvx777@126.com

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

[11]

[12]

[13]

miR-217 regulates IL-6 expression in pemphigus

Esmaili N, Mortazavi H, Noormohammadpour
P, Boreiri M, Soori T, Vasheghani Farahani |
and Mohit M. Pemphigus vulgaris and infec-
tions: a retrospective study on 155 patients.
Autoimmune Dis 2013; 2013: 834295.

Cho MJ, Ellebrecht CT and Payne AS. The
dual nature of interleukin-10 in pemphigus
vulgaris. Cytokine 2015; 73: 335-341.

Ruocco E, Ruocco V, Lo Schiavo A, Brunetti G
and Wolf R. Viruses and pemphigus: an intrigu-
ing never-ending story. Dermatology 2014;
229: 310-315.

Palma C, Schiavoni G, Abalsamo L, Mattei F,
Piccaro G, Sanchez M, Fernandez C, Singh M
and Gabriele L. Mycobacterium tuberculosis
PstS1 amplifies IFN-gamma and induces IL-
17/1-22 responses by unrelated memory
CD4+ T cells via dendritic cell activation. Eur J
Immunol 2013; 43: 2386-2397.

Anderson AE, Pratt AG, Sedhom MA, Doran JP,
Routledge C, Hargreaves B, Brown PM, Lé
Cao KA, Isaacs JD and Thomas R. IL-6-driven
STAT signalling in circulating CD4+ lympho-
cytes is a marker for early anticitrullinated pep-
tide antibody-negative rheumatoid arthritis.
Ann Rheum Dis 2016; 75: 466-73.

Powell N, Lo JW, Biancheri P, Vossenkamper
A, Pantazi E, Walker AW, Stolarczyk E, Amm-
oscato F, Goldberg R, Scott P, Canavan JB,
Perucha E, Garrido-Mesa N, Irving PM,
Sanderson JD, Hayee B, Howard JK, Parkhill J,
MacDonald TT and Lord GM. Interleukin 6
Increases Production of Cytokines by Colonic
Innate Lymphoid Cells in Mice and Patients
With Chronic Intestinal Inflammation. Gastro-
enterology 2015; 149: 456-467, e415.

Jones SA, Perera DN, Fan H, Russ BE, Harris J
and Morand EF. GILZ regulates Th17 respons-
es and restrains IL-17-mediated skin inflam-
mation. J Autoimmun 2015; 61: 73-80.

Vila N, Reverter JC, Yague J and Chamorro A.
Interaction between interleukin-6 and the nat-
ural anticoagulant system in acute stroke. J
Interferon Cytokine Res 2000; 20: 325-329.
Tezono K, Sarker KP, Kikuchi H, Nasu M,
Kitajima | and Maruyama |. Bioactivity of the
vascular endothelial growth factor trapped in
fibrin clots: production of IL-6 and IL-8 in mono-
cytes by fibrin clots. Haemostasis 2001; 31:
71-79.

Komiyama Y, Nakae S, Matsuki T, Nambu A,
Ishigame H, Kakuta S, Sudo K and Iwakura Y.
IL-17 plays an important role in the develop-
ment of experimental autoimmune encephalo-
myelitis. J Immunol 2006; 177: 566-573.
Hunter CA and Jones SA. IL-6 as a keystone cy-
tokine in health and disease. Nat Immunol
2015; 16: 448-457.

6467

(14]

(15]

(16]

[17]

(18]

(19]

[20]

[22]

(23]

[24]

[25]

[26]

Furudate S, Fujimura T, Kambayashi Y, Kaki-
zaki A and Aiba S. Comparison of CD163+
CD206+M2 macrophages in the lesional skin
of bullous pemphigoid and pemphigus vulgar-
is: the possible pathogenesis of bullous pem-
phigoid. Dermatology 2014; 229: 369-378.
Herbst A and Bystryn JC. Patterns of remission
in pemphigus vulgaris. J Am Acad Dermatol
2000; 42: 422-427.

Ahmed AR and Moy R. Death in pemphigus. J
Am Acad Dermatol 1982; 7: 221-228.
Rose-John S. The soluble interleukin-6 recep-
tor and related proteins. Best Pract Res Clin
Endocrinol Metab 2015; 29: 787-797.
Offenstadt G, Guidet B and Staikowsky F.
Cytokines and severe infections. Pathol Biol
(Paris) 1993; 41: 820-831.

Luo Q, Ma X, Wahl SM, Bieker JJ, Crossley M
and Montaner LJ. Activation and repression of
interleukin-12 p40 transcription by erythroid
Kruppel-like factor in macrophages. J Biol
Chem 2004; 279: 18451-18456.

Tone M, Powell MJ, Tone Y, Thompson SA and
Waldmann H. IL-10 gene expression is con-
trolled by the transcription factors Spl and
Sp3. J Immunol 2000; 165: 286-291.

Xu G, Liu G, Xiong S, Liu H, Chen X and Zheng
B. The histone methyltransferase Smyd2 is a
negative regulator of macrophage activation
by suppressing interleukin 6 (IL-6) and tumor
necrosis factor alpha (TNF-alpha) production. J
Biol Chem 2015; 290: 5414-5423.

Baeuerle PA and Henkel T. Function and acti-
vation of NF-kappa B in the immune system.
Annu Rev Immunol 1994; 12: 141-179.

Greco S, Gorospe M and Martelli F. Noncoding
RNA in age-related cardiovascular diseases. J
Mol Cell Cardiol 2015; 83: 142-155.
Bienertova-Vasku J, Novak J and Vasku A.
MicroRNAs in pulmonary arterial hypertension:
pathogenesis, diagnosis and treatment. J Am
Soc Hypertens 2015; 9: 221-234.

Jamali Z, Asl Aminabadi N, Attaran R,
Pournagiazar F, Ghertasi Oskouei S and
Ahmadpour F. MicroRNAs as prognostic mo-
lecular signatures in human head and neck
squamous cell carcinoma: a systematic review
and meta-analysis. Oral Oncol 2015; 51: 321-
331.

Xu Z, Xiao SB, Xu P, Xie Q, Cao L, Wang D, Luo
R, Zhong Y, Chen HC and Fang LR. miR-365, a
novel negative regulator of interleukin-6 gene
expression, is cooperatively regulated by Spl
and NF-kappaB. J Biol Chem 2011; 286:
21401-21412.

Int J Clin Exp Med 2017:10(4):6461-6467



