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Abstract
microRNA-146a (miR-146a) plays an essential role in immune anomalies and organ injury of systemic lupus erythematosus
(SLE) by regulating the disease’s inflammation and complications. Here, we analyzed the expression of miR-146a in SLE and
a panel of pro-inflammatory cytokines (IL-1, IL-6, IL-8, IL-17, and TNF-α). Association between all measured parameters
and the disease’s clinical manifestation and response to treatment was monitored. Our study populations were 113 SLE
patients and 104 healthy volunteers. miR-146a expression in peripheral blood mononuclear cells (PBMCs) was measured
by quantitative real-time PCR (RT-qPCR). The content of the plasma cytokines (IL-1β, IL-6, IL-8, IL-17, and TNF-α) was
detected by enzyme-linked immunosorbent assay (ELISA). Compared with healthy controls, miR-146a expression was
significantly increased (p < 0.05) in lupus patients. The analysis of the receiver operator characteristic curve (ROC) of miR-
146a showed 91% sensitivity and 70% specificity. IL-1β, IL-6, and IL-17 cytokines were significantly increased (p < 0.001),
while IL-8 and TNF-αwere significantly decreased (p < 0.001) in SLE patients against controls. The expression of miR-146a
and TNF-α was upregulated considerably in SLE patients with severe disease activity. miR-146a expression was positively
correlated with IL-6. Our results pointed to the elevation of miR-146a as a trade marker of SLE patients. Reduction of IL-8
and TNF-α in combination with an elevation of IL-1β, IL-6, and IL-17 might refer to miR-146a’s dual effect in controlling
inflammation in lupus. Although we shed some light on the role of miR-146a in SLE, further study is recommended to
improve our results.
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Introduction

MicroRNA-146a (miR-146a) is an important member of
the micro-ribonucleic acids (miRs) family, with 22–25
nucleotides in length. They are a kind of non-coding
single-stranded RNA molecule that participates in gene
regulation at the transcriptional level by degrading or
blocking translated messenger RNA (mRNA).1,2 Each miR
can regulate multiple target genes, while different miRs can
also regulate the same target gene. They play essential roles
in immune cell differentiation as well as immune-
inflammatory response.3,4
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miR-146a is located on the long arm of chromosome
5.5,6 The immunological- and hematopoiesis-related miRs
participate in hematopoietic cell proliferation and differ-
entiation, immune response, and release of inflammatory
mediators.6 It modulates innate immunity by regulating
Toll-like receptor (TLR) signaling and cytokine response.
Several autoimmune disorders, including psoriasis,7

rheumatoid arthritis (RA),8 osteoarthritis,9 and systemic
lupus erythematosus (SLE), have dysregulated miR-146a
expression (SLE).10,11

SLE is a complex heterogeneous autoimmune disorder
with many clinical and laboratory manifestations. It is
triggered by environmental and genetic factors that result in
a loss of tolerance toward self-antigens.12 Therefore, auto-
reactive antibodies are produced by auto-reactive B cells
from the immune complexes causing tissue inflammation
and damage in different tissues (like the kidney, skin, joint,
vascular, and central nervous system). Consequently, auto-
reactive T cells secrete a wide range of pro-inflammatory
cytokines with both autocrine and paracrine effects.13,14

Several studies have documented the role of inflam-
matory cytokines such as IL-1β, IL-6, IL-17, IL-8, and
TNF-α in SLE progression by amplifying the inflammatory
response.15–22 These pro-inflammatory cytokines can be
produced by activating the nuclear factor kappa-light-
chain-enhancer of activated B cells (NF-kB) signaling
pathway. Interleukin 1 Receptor Associated Kinase-1
(IRAK1) and TNF Receptor Associated Factor-6
(TRAF6) are two key molecules in the NF-kB pathway.
Both are targeted to negative feedback regulation by miR-
146a.21,23 Therefore, elevation in miR-146a expression can
reduce NF-kB activity by inhibiting IRAK-1 and TRAF-6
expressions.6,19,21

Hence, in this study, we measured the expression of
miR-146a and its related pro-inflammatory cytokines (IL-
1β, IL-6, IL-17, IL-8, and TNF-α) in SLE patients. The
implication of these mediators in SLE pathogenicity, dis-
ease activity, prognosis, and judging treatment was eval-
uated. Although several earlier studies have highlighted the
significance of miR-146a and pro-inflammatory cytokines
in SLE,17–19,24,25 none of them measured the whole panel
with a close insight into their correlation with several
diseases’ clinical manifestations and therapeutic
modalities.

Subjects and methods

Patients and controls

One hundred four healthy volunteers and 113 SLE pa-
tients were enrolled in the present cross-sectional case-
control study from the Rheumatology and Rehabilitation
Department, El-Kasr El-Ainy Hospital, Cairo Univer-
sity, Egypt (from 2017 to 2019). SLE patients were

diagnosed in line with the 2012 Systemic Lupus Inter-
national Collaborating Clinics (SLICC).26 The local
ethical committee (Rheumatology and Rehabilitation
Department, Faculty of Medicine, Cairo University)
approved our current study on lupus patients (following
the Declaration of Helsinki). Informed consent was taken
from the whole group of participants. Both groups are
matched in age and gender.

Complete personal and medical history taking, in ad-
dition to clinical examination, were collected, including
erythrocyte sedimentation rate (ESR), platelets count, liver
and kidney functions, complement component 3 and 4 (C3
and C4) levels, and autoimmune profile tests, including
Antinuclear Antibody (ANA) and anti–ds DNA antibodies.
The SLE Disease Activity Index (SLEDAI) was used to
evaluate the disease activity in lupus patients.27 According
to Mosca and Bombardieri,28 SLEDAI scores were clas-
sified into six stages (no activity: 0, mild activity: 1–5,
moderate activity: 6–10, high activity: 11–19, and severe
activity: ≥20). The inclusion criteria involved diagnosis
based on SLICC and age of disease onset is more than 18
years. The exclusion criteria were pregnancy, concomitant
other autoimmune diseases, oncologic diseases, or chronic
infectious diseases.

Detection of miR-146a and cytokines

A tube with ethylene-diamine-tetra-acetic acid (EDTA) was
used to collect venous blood from all subjects by vein
puncture. The separation of human peripheral blood mono-
nuclear cells (PBMCs) from blood was done using Ficoll-
Hypaque separation media according to AboEl-Attaet al.29

The concentration of extracted RNA was estimated using
nanodropTM2000/2000c (Thermo Fisher Scientific, Waltham,
MA, USA). The integrity of RNAwas verified by 1% agarose
gel electrophoresis. Hs_miR-146a expression was measured
using a quantitative real-time polymerase chain reaction.29

The expression of the U6B small nuclear RNA (RNU6B)was
used as an endogenous control for data normalization. The
cycle threshold (Ct) values variations between the tested
miRNA and reference gene were computed to define the
relative expression levels and calculated using the 2�ΔΔCt

method.29

Measurement of cytokine levels in plasma

According to the guidelines of the DuoSet ELISA devel-
opment kits (R&D Systems, Inc., Minneapolis, MN, USA),
with a few minor modifications, the levels of IL-1β, IL-6,
IL-17, IL-8, and TNF-α were measured. The digital data of
raw absorbance readings were converted into a standard
curve using the ELISA reader-controlling software (Soft-
max; Molecular Devices, Sunnyvale, CA, USA), from
which the cytokine concentrations were calculated. Results
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were expressed as a picogram of cytokine per milliliter
plasma (pg/ml).18

Statistical analysis

SPSS (statistical package version 11) (SPSS, IBM Cor-
poration, USA) was used to perform all statistical calcu-
lations. Categorical variables were expressed using counts
and percentages. Continuous data were presented as mean
with standard deviation (±SE). A two-sided t-test was used
to compare continuous data of patients and controls—one-
way analysis of variance (ANOVA), followed by Tukey’s
Test for Post-Hoc test for multiple comparisons. The
correlation between variables was determined using
Pearson’s correlation test. For those variables significantly
influencing cytokine levels (p < 0.05), a standard linear
multiple regression analysis with each cytokine level as the
dependent variable was performed. For the regression
model, adjusted β and p-values were recorded. The Re-
ceiver Operating Characteristic (ROC) curve was used to
predict cutoff values of miR-146a as a potential diagnostic
marker for SLE. Evaluation of the miR-146a was done by
calculating sensitivity and specificity. We computed the
adequate sample size and statistical power (https://www.
calculator.net/sample-size-calculator.html). The prevalence
rate of SLE in Egypt is 6.1 per 100,000,30 and we enrolled
113 SLE patients in our study. Under the assumptions of
6.1/100,000 disease prevalence, 5% margin of error, and
95% confidence level, the smallest sample size to achieve
95% power is 88 cases. Thus, 88 or more lupus patients are
needed to have a confidence level of 95%. Using Bon-
ferroni correction, the p-value was corrected for the number
of variables (P corrected, Pc).

Results

Characteristics of controls and SLE patients

One hundred four healthy volunteers and 113 SLE patients
participated in this study. The mean age of SLE patients and
controls were 32.60 ± 9.50 and 27.31 ± 9.70 years, re-
spectively. The mean disease duration was 7.21 ± 0.53
years (M±SE). The mean SLEDAI score of SLE patients
was 9.28 ± 0.73 (range from 0 to 39). Supplementary
Table 1 shows controls and SLE subjects’ clinical and
laboratory data.

Expression of miR-146a in SLE patients

In SLE patients, the expression of miR-146a was signifi-
cantly upregulated(M ± SE) (1.93 ± 0.17) compared to the
controls (1.37 ± 0.17) (p < 0.05). The ROC curve was
constructed to evaluate its efficiency as a biomarker for
lupus patients. At a cutoff value of 0.66, miR-146a has a

sensitivity of 91% and a specificity of 70%. The area under
the curve (AUC) value was 0.51 with 95% CI: 0.57–0.75
(p < 0.001) versus the control (Figure 1).

miR-146a was significantly decreased in patients with
alopecia (p < 0.01). On the other hand, its expression was
significantly increased in SLE patients with several clinical
manifestations (p < 0.01), including photosensitivity,
vasculitis, Raynaud’s phenomena, neuropsychiatric dis-
orders, pancytopenia, thrombocytopenia, hemolytic ane-
mia, leucopenia, neutropenia, and lymphopenia (Table 1).
Significant increase in miR-146a (p < 0.05) with increasing
disease activity score (activity score >20) was observed
(Table 2). However, miR-146a was significantly reduced
with cyclophosphamide treatment (p < 0.01) (Table 3).

Secretion of pro-inflammatory cytokines and SLE
clinical manifestations

There was a significant elevation in IL-1β, IL-6, and IL-17
levels (p < 0.001) coincided with a significant reduction
(p < 0.001) in IL-8 and TNF-α plasma levels in SLE pa-
tients in relation to healthy subjects (Figure 2). As shown in
Table 1, IL-1β level was significantly decreased in SLE
patients with mucocutaneous manifestation (p < 0.01),
while it was significantly elevated with vasculitis(p < 0.01)
and Raynaud’s phenomena (p < 0.01). Patients with
neurological disorder tended to have a high level of IL-6
(p < 0.001). IL-8 was elevated in SLE patients with alo-
pecia, leucopenia, lymphopenia, arthritis (p < 0.05), and
neutropenia (p < 0.001), while it was decreased in patients
with positive Anti-dsDNA Ab (p < 0.05). Patients with
malar rash and photosensitivity manifestations (p < 0.05)
had a low level of TNF-α, whereas this cytokine was raised
in patients with Anti-dsDNA Ab (p < 0.05). However, our
study couldn’t detect any significant correlation between
IL-17 cytokine and SLE clinical manifestations; there was a
slight elevation in IL-17 levels in a patient with hemolytic
anemia and renal disorder.

Correlation analysis between measured parameters
and SLE clinical manifestations revealed that IL-8 is
positively correlated with alopecia (r = 0.245, p < 0.05),
leucopenia (r = 0.246, p < 0.05), and neutropenia (r =
0.295, p < 0.05). IL-6 is negatively correlated with
mucocutaneous manifestation (r = �0.288; p < 0.05)
while it is positively correlated with a neurological
disorder (r = 0.469; p < 0.001). TNF-α is negatively
correlated with molar rash (r = �0.305; p < 0.05) and
photosensitivity (r = �0.408; p < 0.01). IL-1β was
positively correlated with vasculitis (r = 0.269; p < 0.05)
and Raynaud’s phenomena (r = 0.249, p < 0.05).

Since patients with SLE usually do not present with
only one clinical manifestation, we decided to perform a
multivariate analysis. Using multiple linear regression,
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disease association remained significant (β = 0.238, p <
0.05) between IL-8 level, taken as the dependent variable
(R2 = 0.152), for the presence of alopecia. On the other
hand, other independent variables (leucopenia and
neutropenia) were not significant in the multivariate
analysis. We also found disease association remained
significant (β = �0.232, p < 0.05 and β = 0.439, p <
0.001) between IL-6 level, taken as the dependent var-
iable (R2 = 0.273), for the presence of mucocutaneous
and neuropsychiatric manifestations, respectively. Also,
disease association remained significant (β =�0.347, p <
0.05) between TNF-α level, taken as the dependent
variable (R2 = 0.174), for the presence of photosensi-
tivity. On the other hand, the malar rash was not sig-
nificant. Looking at IL-1β, disease association is
insignificant between IL-1β level, taken as the dependent
variable, for the presence of vasculitis and Raynaud’s
phenomena

As shown in Table 2, TNF-αwas significantly increased
with increasing disease activity score. In contrast, IL-17
was decreased by increasing the disease severity score. On
the other hand, patients with no disease activity had re-
duced IL-6, IL-8, and TNF-α levels. IL-6 (r = 0.333; p <
0.01) and TNF-α (r = 0.269; p < 0.05) were positively
correlated with SLEDAI scores.

SLE patients treated with cyclophosphamide exhibited a
significant elevation in IL-1β and IL-8 levels (p < 0.05) and a
significant reduction in IL-6 (p < 0.05). Hydroxychloroquine

treatment reduced IL-8 production levels (p < 0.01) in SLE
patients (Table 3).

Correlations between miR-146a and
pro-inflammatory cytokines in lupus patients

IL-6 was directly correlated with miR-146a expression (r =
0.25; p < 0.01), IL-17 (r = 0.27; p < 0.01), IL-1β (r = 0.34;
p < 0.001) and negatively correlated with IL-8 (r = �0.26;
p < 0.001). On the other hand, IL-8 was negatively cor-
related with IL-1β (r = �0.43; p < 0.001) and IL-17
(r = �0.21; p < 0.05) in SLE patients. In SLE patients
with elevated miR-146a expression compared to controls,
IL-1, IL-6, and IL-17 levels were increased (20%, 52%, and
31%, respectively), but TNF- and IL-8 levels were de-
creased (70% and 37%, respectively).

Discussion

SLE patients frequently experience a wide range of het-
erogeneous phenotypes, from mild manifestations (like
skin rashes, inflammatory arthritis, leucopenia/
lymphopenia, a non-scarring alopecia, and oral ulcers) to
life-threatening major organ involvement (e.g., vasculitis,
renal, nervous system). This established heterogeneity in
clinical SLE presentation is influenced by several variables,
including an individual’s ancestry, environment, sex, age,
and genetic background.23,26

One of the attractive features of miR-146a is that it can
target multiple molecules and regulate various signaling
pathways, collectively regulating the same or related
physiological functions.13 IRAK1 and TRAF6 (two of the
regulatory targets of miR-146a) are the critical signaling
molecules involved in the TLR4 signal transduction
pathway.21,23 From previous studies, the aggregation of
immune complexes activates TLR leading to stimulation of
the IRAK1/TRAF6/IΚKβ/NF-κB pathway.16 Then, the
activation of NF-κB promotes the expression of pro-
inflammatory cytokines (IL-1β, IL-6, IL-8, IL-17, and
TNF-α), which are increased in SLE patients.16–22 Also, the
dysregulation in pro-inflammatory cytokines was associ-
ated with disease development and progression.16,21,31 As a
negative feedback regulation of NF-κB signaling, NF-κB
gives the spark for producing miR-146a level, which will
reduce pro-inflammatory cytokines by blocking IRAK1/
TRAF6 proteins.5,13 Accordingly, our study is designed to
measure miR-146a expression level and a panel of pro-
inflammatory cytokines (IL-1β, IL-6, IL-8, IL-17, and
TNF-α) in SLE patients.

We found that the miR-146a level was significantly
escalated in SLE patients compared with healthy con-
trols. Hence, it might be used as a diagnostic biomarker
in patients with SLE, where these results were confirmed

Figure 1. Receiver operating characteristic (ROC) curve
analysis for identification of sensitivity and specificity of the
miR-146a in plasma of (SLE) systemic lupus erythematosus
patients.
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by previous studies.11,32–34 In agreement, Perez-
Hernandez et al.35 found that miR-146a expression
was the biggest augmented with a 100-fold change in the
urine of SLE patients compared to healthy controls. In
contrast to our study, previous studies documented that
miR-146a was reduced in SLE patients compared
to controls.36–39 Moreover, Zhu et al.19 revealed that

miR-146a was dropped in lupus nephritis (LN) patients
against controls.

miR-146a was positively upregulated with severe dis-
ease activity. Although an elevation in miR-146a expres-
sion was detected in SLE patients and was associated with
several clinical manifestations, miR-146a was decreased
with alopecia. In agreement, Perez-Hernandez et al.35

documented that the elevated miR-146a level was asso-
ciated with disease activity causing disease progression to
LN. On the other hand, Wang et al.37 previously reported
that miR-146a expression was inversely correlated with
disease activity.

Additionally, we found that the reduction in miR-146a
expression was associated with the cyclophosphamide
drug. Similarly, Shahid et al.40 found a substantial drop in
miR-146a expression in the plasma of acute lymphoblastic
leukemia (ALL) patients after treatment. On the contrary,
Labib et al.11 found that miRNA146a tended to be elevated
in SLE patients with LN after treatment. In contrast to our
study, Tang et al.32 observed that miR-146a is upregulated
in treated lupus against non-treated ones. Unlike us, Wang
et al.37 showed that the main increment in miR-146a ex-
pression was associated with treatment.

Looking at cytokine production, our study found an
elevation in the secretion of IL-1β, IL-6, and IL-17 in SLE

Figure 2. Detection of inflammatory cytokines in plasma of SLE
patients and controls. Results are expressed as mean ±
standard error. IL-17 and IL-8 were presented on the Y1 axis,
while IL-1β, IL-6, and TNF-α were presented on the Y2 axis. ***:
Refer to significance (p < 0.001).

Table 3. Association of treatment with miR-146a and pro-inflammatory cytokines in SLE patients.

Treatment miR-146a (M±SE) IL-1β (M±SE) IL-6 (M±SE) IL-17 (M±SE) IL-8 (M±SE) TNF-α (M±SE)

Corticosteroid
Yes [91 (81%)] 1.90 ± 0.18 21.30 ± 1.70 14.72 ± 1.08 1091.75 ± 217.04 75.55 ± 12.08 22.64 ± 2.44
No [22 (19%)] 1.93 ± 0.13 44.79 ± 3.03 10.10 ± 1.02 279.60 ± 85.31 29.24 ± 2.54 13.93 ± 1.11

Hydroxychloroquine
Yes [95 (84%)] 1.82 ± 0.19 22.07 ± 1.82 15.11 ± 1.16 1117.08 ± 228.13 27.53 ± 1.49** 22.69 ± 2.63
No [18 (16%)] 1.96 ± 0.41 23.84 ± 6.95 9.86 ± 1.16 559.47 ± 338.83 46.52 ± 20.81 23.71 ± 4.21

Cyclophosphamide
Yes [54 (48%)] 1.74 ± 0.15** 27.59 ± 3.07* 12.58 ± 1.30* 1031.69 ± 244.87 56.13 ± 12.56* 20.96 ± 2.25
No [59 (52%)] 2.23 ± 0.44 20.39 ± 2.76 17.32 ± 2.30 1181.76 ± 434.83 27.30 ± 1.54 33.49 ± 7.41

Azathioprine
Yes [71 (63%)] 1.91 ± 0.19 21.04 ± 2.20 14.33 ± 1.28 1063.64 ± 265.03 61.0 ± 13.46 23.52 ± 2.66
No [42 (37%)] 1.87 ± 0.43 27.77 ± 3.87 15.67 ± 2.63 1118.09 ± 327.94 35.39 ± 8.82 28.74 ± 7.99

PC: P corrected; *: p < 0.05; **: p < 0.01; M: Mean; SE: Standard Error.

Table 2. Association of disease activity with miR-146a and pro-inflammatory cytokines in SLE patients.

Disease activity (N) miR-146a (M±SE) IL-1β (M±SE) IL-6 (M±SE) IL-17 (M±SE) IL-8 (M±SE) TNF-α (M±SE)

Inactive17 1.90 ± 0.35 19.27 ± 2.55 11.19 ± 1.10 920.30 ± 355.38 34.84 ± 10.02 12.97 ± 1.56
Mild activity31 2.00 ± 0.57 17.11 ± 2.98 15.17 ± 2.45 1873.89 ± 537.23 120.62 ± 34.72 19.14 ± 6.12
Moderate activity22 1.94 ± 0.31 25.35 ± 5.57 15.66 ± 3.57 1139.69 ± 619.61 107.59 ± 32.12 26.71 ± 9.87
High activity26 1.75 ± 0.25 25.70 ± 3.75 19.23 ± 2.87*/* 936.29 ± 466.99 77.47 ± 27.18 29.71 ± 3.82**/**
Severe activity17 2.50 ± 0.30*/* 20.46 ± 4.55 18.11 ± 3.89 171.49 ± 47.3*/Ns 91.01 ± 54.95 37.35 ± 5.87**/**

PC: P corrected; *: p < 0.05; ***: p < 0.001; Significant value compared with the inactive group; N: Number; M: Mean; SE: Standard Error.
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patients against controls, in agreement with previously
documented data.15,17-19,22 Similarly, Paquissi and Aben-
sur41 demonstrated that elevated IL-1β and IL-6 are the
critical cytokines for Th17 cell differentiation, increasing
IL-17 production. In line with our study, Rodriguez et al.42

showed that IL-6 was constitutively higher in human
umbilical vein endothelial cells (HUVEC) from lupus
patients. In disagreement with our results, Mende et al.43

reported that serum IL-1β level was not significantly raised
in SLE patients compared to controls.

In contrast with Mende et al.,43 our study found that IL-
1β expression was significantly elevated in SLE patients
with vasculitis and Raynaud’s phenomena, whereas it was
reduced with mucocutaneous manifestation. IL-6 level was
increased in SLE patients with neuropsychiatric disorders.
These results were like those previously reported by Talaat
et al.18 Although we could not detect any significant as-
sociation between IL-17 expression and different clinical
manifestations, IL-17 was slightly elevated in patients with
hemolytic anemia and renal disorder. Similarly, Paquissi
and Abensur41 found that IL-17 was increased in lupus
patients with hemolytic anemia and renal disorder.

Concerning the disease activity, IL-6, IL-1β, and IL-17
were down-regulated in patients with no disease activity,
which was previously reported.17,44 We have reported an
association between disease activity score and IL-17
production in a former study.18 In disagreement with our
study, Mende et al.43 reported that IL-1β wasn’t associated
with SLE activity.

Although IL-6 was increased with almost all treatment
regimens, it was reduced with cyclophosphamide. On the
other hand, IL-1β was elevated with cyclophosphamide,
while it was decreased with the other treatments. These
results might confirm that cyclophosphamide alone didn’t
restore the levels of these cytokines in SLE patients. Our
data agreed with other studies recorded that rituximab and
cyclophosphamide have been shown to restore the function
of inflammatory cytokines in patients with Mycobacterium
infection and SLE.45–47

Our results showed that IL-8 and TNF-α were down-
regulated in patients with SLE. In agreement with us, Zhu
et al.48 showed that LN patients with HLA-DQwl genotype
had a low level of TNF-α. In the same line, Rodriguez
et al.42 showed that IL-8 was down-regulated upon acti-
vating HUVEC (from SLE patients) with TNF-α. Similarly,
Bhaumik et al.49 found that a reduction of IL-8 accom-
panied the decreased level of IRAK1 in HCA2 human
fibroblasts. In contrast, other researchers found contro-
versial results.15,19,50,51

Moreover, IL-8 level was elevated in SLE patients with
alopecia, leucopenia, neutropenia, lymphopenia, and ar-
thritis. On the other hand, the level of IL-8 was decreased in
patients with positive Anti-dsDNA Ab. Mao et al.20 re-
ported that IL-8 escalated with several clinical

manifestations of SLE. The reduced level of TNF-α was
associated with malar rash and photosensitivity. At the
same time, its expression was exacerbated in patients with
Anti-dsDNA Ab, and these results were similar to Postal
and Appenzeller.52

IL-8 and TNF-α levels were elevated in SLE patients
with high disease activity. Similarly, Robinson andWerth50

reported that the disease activity of cutaneous lupus er-
ythematosus (CLE) was significantly associated with ele-
vated IL-8 and TNF-α. Also, the study of Zhu et al.19

indicated that IL-8 and TNF-α were elevated with disease
activity, leading to increased disease complications such as
LN. Furthermore, we found a reduction in IL-8 in patients
treated with hydroxychloroquine, whereas it was elevated
with cyclophosphamide treatment. According to Mao
et al.,20 elevated IL-8 in neuropsychiatric SLE patients
(NPSLE) was reduced after treatment.

Conclusion

To the best of our knowledge, the present study is the first to
analyze the miR-146a expression and pro-inflammatory
cytokines (IL-1β, IL-6, IL-8, IL-17, and TNF-α) together in
the same patients SLE (no previous study on Egyptians).
Our data demonstrated a significant increase in miR-146a,
which coincides with the elevation of certain pro-
inflammatory cytokines (IL-1β, IL-6, and IL-17)and a
reduction in IL-8 and TNF-α in SLE patients. This may
suggest that miR-146a has dual effects on controlling lupus
inflammation. miR-146a has a moderate diagnostic po-
tential and might be used as a diagnostic marker to dif-
ferentiate between SLE patients. Moreover, miR-146a is
associated with the appearance of certain disease mani-
festations and increased disease activity scores. This
supports the role of miR-146a and pro-inflammatory cy-
tokines in the immunopathology of SLE. A better under-
standing of miRNAs’ physiologic and pathologic roles will
aid in the diagnosis and/or prognosis of SLE and the ef-
fectiveness of therapeutics to slow disease manifestations.
Each identified miRNA in lupus opens the way to finding
predictors of disease outcomes and giving hope to millions
of sufferers. Furthermore, mimic miRNA/antagomir in
disease treatment and control could open a new era of
research.

Off course, manipulation with our data must be per-
formed considering some study limitations such as se-
questration of patients to one geographical place, absence
of cross-sectional design, lack of serial data, very few
number of patients to be confident about clinical correla-
tions with disease manifestations, and lack of untreated
newly diagnosed patients and difficulty to follow up our
patients for a long time and absence of analysis of the role
of glucocorticoids in influencing the levels of proteins
measured.
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