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roles in various diseases.
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Background Neonatal sepsis is one of the life-threatening diseases. MicroRNAs are non-coding RNAs that play vital

Methods This study included 50 neonates with sepsis and 60 healthy controls. RNA extraction and assessment
of mir-182-5p and miR-590-3p using real-time PCR were done.

Results Significant downregulation of mir-182-5p and miR-590-3p in neonates with sepsis compared with healthy
neonates was observed. Positive correlations were confirmed between the expression levels of miR-182-5p and birth
weight (R=0.355, P=0.012), RDW (R=0.476, p= <0.0001), I/T Neutrophil (R=0.362, P=0.012), and a negative cor-
relations were demonstrated between miR-182-5p and each of lyomphocyte count (R=—0.399, P=0.004), HCO3
(R=—-0.396, P=0.004), as well as snap score (R=—0.321, P=0.023). Moreover, positive correlations were verified
between the expression level of miR-590-3p and I/T Neutrophil (R=0.420, P=0.003), RDW (R=0.359, p=0.010), CRP
(R=0.285, P=0.45), and negative correlations were established between the expression level of miR-590-3p and plate-
lets (R=—0.495, P= <0.0001), lymphocyte count (R= —0.365, P=0.009), and snap score (R=—0.568, P= <0.0001).

Conclusion mir-182-5p and miR-590-3p may be used as new biomarkers for neonatal sepsis suggesting that they
could be used in the treatment of neonatal sepsis. Also, a significant negative correlation was noted between expres-

Background

Neonatal sepsis is a bloodstream infection. It is classified
as early or late onset. Eighty-five percent of neonates with
early-onset sepsis show symptoms within 24 h, 5% within
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24—48 h, and a minor proportion within 48-72 h after
birth [1].

Numerous risk factors contribute to the progression of
neonatal sepsis such as low birth weight and premature
birth [2, 3].

Neonatal sepsis is caused by infections with bacteria,
viruses, or fungi. Group B streptococcus infection (GBS)
and Escherichia coli are the most often found microor-
ganisms linked to early-onset newborn sepsis. E coli has
supplanted GBS as the pathogen most frequently related
to early-onset infection in low birth weight and preterm
neonates [2].

Studies have shown that serial normal complete blood
count (CBC) can rule out neonatal sepsis [4]. However,
it has been demonstrated that neutropenia is a better
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indicator of newborn sepsis than neutrophilia [5]. Iso-
lation of the microorganism in blood culture from any
sterile place is the gold standard for diagnosing new-
born sepsis [6]. Also, it has been demonstrated that serial
C-reactive protein(CRP) measurement at 24 to 48 h fol-
lowing the beginning of symptoms increases its sensitiv-
ity for neonatal sepsis diagnosis [7, 8].

Since microRNAs (a subclass of non-coding RNAs)
have the ability to negatively post-transcriptionally regu-
late gene expression, it is anticipated that they will play a
significant role in illness diagnosis and therapy targets in
the future [9].

Recent studies showed altered expression of mir-
182-5p and miR-590-3p in sepsis [10-12], though, their
roles in neonatal sepsis have not been studied yet.

The plan of the current research is to investigate the
expression levels of mir-182-5p and miR-590-3p in neo-
nates with sepsis and to assess their expression levels
with various clinical and laboratory data.

Methods

The existing study included 50 neonates diagnosed with
sepsis (20 males and 30 females) recruited from the neo-
natal intensive care unit, pediatrics Department, Fay-
oum University Hospital. Diagnosis of neonatal sepsis
was performed consistent with the criteria defined at the
2003 Kunming Neonatal Sepsis Definitions Conference
which depends on the clinical manifestations of sepsis
and detection of blood pathogens [13].

Additionally, 60 healthy control neonates (21 males and
39 females) who were recruited from outpatients of the
Pediatrics Department at Fayoum University Hospital
were incorporated into this study.

The following neonates were excluded from the study:
(1) neonates with intrauterine growth retardation or
perinatal asphyxia or chromosomal anomalies. (2) whose
mothers were hypertensive, diabetic, or had any autoim-
mune or inflammatory illness.

All the parents or legal guardians of enrolled neonates
gave signed informed consent. Faculty of Medicine, Fay-
oum University Local Ethics Committee approved the
current study (code number M 653), which is in line with
the Declaration of Helsinki.

Blood sample processing

Each participant had a sample of blood collected from
their veins. In tubes containing separating gel, samples
were collected and left to coagulate for 15 min at room
temperature. After that, centrifugation at 4000xg for
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10 min was done. Before analysis, serum samples were
divided and kept at—80 °C.

miRNAs extraction and reverse transcription for synthesis
of cDNA
To extract total RNA (including microRNAs) from serum
samples, MiRNeasy extraction kit (Qiagen, Valencia, CA,
USA) was used consistent with the manufacturer’s Cata-
logue. NanoDrop® (ND)-1000 spectrophotometer (Nan-
oDrop Technologies, Inc. Wilmington, USA) was used to
evaluate RNA purity and quantitation.

MicroRNA was reverse-transcribed by means of the
miRCURY LNA RT Kit (Qiagen, MD, USA) in a final vol-
ume of 10 pl following the manufacturer’s instructions.

mir-182-5p and miR-590-3p detection by RT-qPCR

The reagents of miRCURY LNA miRNA PCR Assays
(Qiagen, MD, USA) and miRCURYLNASYBR® Green
Master Mix (Qiagen, MD, USA) and cDNA synthesis
reaction were used to form a PCR reaction mix for a
10-ul per well reaction volume.

The following procedures were programmed into the
real-time cycler (PikoReal 24TM Real-Time PCR Sys-
tem; Thermo Scientific, Finland): initial heat activa-
tion at 95 °C for 2 min, then 40 cycles of denaturation
at 95 °C for 10 s and combined annealing/extension at
56 °C for 60 s. To evaluate the specificity of the ampli-
fied products. melting curve analysis was done between
60 °C and 95 °C. The expression values of mir-182-5p
and miR-590-3p were normalized using miR-16-5p as
an endogenous reference gene [14, 15]. Catalog no. of
miR-182-5p was YP00206070 and its Lot number was
201,803,060,144—-2, Catalog no. of miR-590-3p was
YP00205448 and its Lot number was 201,705,190,377—
1, and Catalog no. of miR-16-5p was YP00205702 and
its Lot number was 201,910,040,131-3.

The Eq. 2724t was used to estimate the fold change
(FC) of mir-182-5p and miR-590-3p [15, 16]. The FC of
the healthy group was assumed as 1.

Statistical methods

The data were compiled and statistical analysis was per-
formed with the aid of the Statistical Package for Social
Sciences version 18. For quantitative data, the mean
and standard deviation (SD) as well as the median and
interquartile range (IQR) were performed. To analyze
qualitative data, the chi-squared test was employed. The
associations between mir-182-5p and miR-590-3p and
laboratory and clinical data were evaluated using Spear-
man’s correlation. Results were significant at 2 <0.05.
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Table 1 Demographic and clinical data of neonates with sepsis
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Table 2 Laboratory data of neonates with sepsis and control

and control group
Cases (N=50) Control (N=60) P value Cases (N=50) Control (N=60) P value
Age/days 4(1-21) 4(4-12) 0.711 (Hemoglobin) g/dl 10.88+2.21 13.69+2.11 <0.0001
Sex TLC/pL 19,336+8326.2 10,495+3070.11 <0.0001
Male, n (%) 20 (40) 21(35) 0.589 Platelets/ul 287,820+181,162.7 336,650+£58,03325 <0.073
Female, n (%) 30 (60) 39 (65) RDW 1548+1.36 14.07+£0.58 <0.0001
Gestational age/weeks ~ 36.6+1.5 375+06 <0.0001 Lymphocyte count 8080+ 5493.37 37.50+£950.02 <0.0001
Birth weight/kg 26+06 26+0.7 0.113 I/T neutrophils 0.31+0.10 0.13+£0.05 <0.0001
Apgar score at 1 min 86+15 94+06 <0.0001 RBS (mg/dl) 111.7816.55 98.13+12.22 <0.0001
Respiratory rate 65.26+1581 43.12+3.63 <0.0001 CRP 68.04+60.93 48+0 <0.024
Heart rate 1344441427 120.83+10.94 <0.0001 pH 7.25+0.16 7.38+0.04 <0.0001
Head circumference 33.61+206 34.03+0.88 0.009 CO, 38.38+8.06 42+451 0.006
Weight/kg 262+059 2.7+0.74 0.243 HCO; 178114 19942 <0.0001
Height 464+4.62 49.75+£1.27 <0.0001 Mean_ABP (mmHg) 56.9+14.94
PROM Urine output (ml/ 1424084
Yes, n (%) 11(22) kg/h)
No, n (%) 39 (78.0) PO,(mmHg)/FiO, 2444044
Convulsion SNAP score 10(0-19)
Yes 7(14.0) Culture, n (%)
No 43 (86.0) Positive 37 (74.0)
Apnea Negative 13 (26.0)
Yes 9(180) Organisms, n (%)
No 41 (820) . Candida (Nonal-  7(18.9)
bicans)
Respiratory distress (RD)
Enterobacter 7(18.9)
No 18 (36.0) species
RD1 15(300) Klebsiella species  15(40.5)
RD2 7(14.0) Staph.aureus 8(26.0)
RD3 7(140) Antibiotic resistance, n (%)
RD4 360 AmpC beta 11(36.7)
Data are expressed as median (IQR), mean +SD, or n (%) lactamase
PROM premature rupture of membrane, RD 7 (mild distress): tachypnea, working MDR 11(36.7)
alae nasi, RD2 (moderate distress) subcostal and intercostal) due to moderate MRSA 8(26.6)

hypoxemia, RD3 (severe distress): grunting which is due to severe hypoxemia,
RD4 cyanosis and disturbed consciousness. Significant at P<0.05

Results

Demographic and clinical data of neonates with sepsis

and control

Table 1 displays the sociodemographic attribute data.
No statistically significant differences were noted
between the case and control groups regarding chron-
ological age or sex. Clinical data revealed substantial
differences between cases and controls regarding gesta-
tional age, Apgar score at 1 min, respiratory rate, heart
rate, head circumference, and height (P value <0.005,
each). On the other hand, between the case and con-
trol groups, there were no statistically significant dif-
ferences in either birth weight or weight (at the time of
withdrawing blood samples) (Table 1).

Gram stain type
G. Negative, n (%) 19 (63.3)

G. Positive, n(%) 11(36.7)
Sepsis onset

Early onset, n(%) 33 (66.0)

Late onset, n(%) 17 (34.0)

Data are expressed as median (IQR), mean +SD, or n (%)

TLC total leucocyte count, RDW Red cell distribution width, I/T Immature/total,
RBS Random blood sugar, CRP C-reactive protein, ABP Arterial blood pressure,
SNAP Score of neonatal acute physiology, MDR Multidrug-resistant, MRSA
Methicillin-resistant Staphylococcus aureus

Significant at P<0.05

Laboratory results of sepsis-affected newborns

and the control group

The laboratory findings as presented in Table 2. Signifi-
cantly elevated levels of TLC, red cell distribution width
(RDW), lymphocyte count, I/T Neutrophil as well as CRP
were observed in cases with neonatal sepsis compared
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Fig. 1 Box plot illustration showing miR-182-5p and miR-590-3p serum expression (fold change) in neonatal sepsis in comparison to levels
in healthy neonates. A box plot of the data is used to display the median, higher, and lower quartiles. The miR-182-5p and miR-590-3p expression
levels in healthy newborns are shown by the horizontal line. The potential of miR-182-5P and miR-590-3p blood levels as predictive biomarkers

for newborn sepsis was assessed using a ROC curve

with control subjects (P value<0.005, each). However,
significantly reduced levels of hemoglobin, PH, CO2, and
HCO3 were noted in cases compared with controls (P
value <0.005, each).

Regarding platelet count, no significant differences
were shown between cases and controls.

Expression level of miR-182-5P and miR-590-3p

in neonates with or without sepsis

Significant downregulation of miR-182-5P and miR-
590-3p serum levels were verified in cases with neonatal
sepsis compared to healthy neonates [median (IQR)FC of
miR-182-5P in cases was 0.55(0.38—1.97), with a P value
of 0.018, while median (IQR)FC of miR-590-3p in cases
was 0.44(0.11-1.11) with a P value <0.0001] (Fig. 1).

Associations of miR-182-5p and miR-590-3p with clinical
data in cases with neonatal sepsis

The relations between miR-182-5P and clinical parame-
ters in cases are represented in Table 3. It was observed
that the expression level of miR-182-5P was signifi-
cantly reduced in preterm neonates compared with
full-term one (P value =0.032). In addition, miR-182-5P
was significantly decreased in feverish cases and

those with convulsions compared with normal one (P
value <0.001, each). Also, miR-182-5P was significantly
reduced in neonates with bleeding than without bleed-
ing (P value=0.014).

Regarding miR-590-3p, a significant decrease was noted
in late-onset than in early-onset sepsis (P value=0.034).
Furthermore, miR-590-3p was observed to be decreased
in neonates without premature rupture of membrane
(PROM) than those with PROM (P value <0.001). More-
over, miR-590-3p was significantly reduced in feverish
cases, those with convulsions, and those with apnea com-
pared with normal one (P value <0.001, each).

Regarding the relation with blood culture, miR-182-5P
expression level was noted to be significantly downregu-
lated in positive culture compared with negative culture
(P value=0.030). Also, significant downregulation was
noted in cases infected with Klebsiella rather than in
other species (P value <0.001).

Besides, miR-590-3P expression level was noted to
be markedly downregulated in gram-positive cultures
compared with gram-negative cultures (P value=0.007).
Additionally, miR-590-3P was declined in cases those
infected with Klebsiella rather than other species (P
value=0.012).
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Table 3 Relationships of miR-182-5p and miR-590-3p with clinical data in neonates with sepsis
miR-182-5p P value miR-590-3p P value
Sex
Male 0.56 (0.39-2.42) 0.606 044 (0.2—-1.11) 0.699
Female 0.55(0.24—-1.97) 0.38(0.11—=1.11)
Onset
Early 0.50(0.24-2.87) 0.081 0.93(0.14—2.20) 0.034
Late 0.57(0.55-1.97) 0.33(0.08-0.44)
Gestational age
Preterm 0.38(0.24—-1.18) 0.032 093 (0.14—-1.11) 0.492
Full term 0.57 (0.50—-3.29) 0.33(0.11-0.51)
PROM
Yes 1.18 (04—-3.29) 0.142 3.07 (2.2-58.89) <0.001
No 0.55(0.24—-1.97) 0.25(0.08-0.51)
Fever
Feverish 0.5(0.38—1.97) <0.001 0.44(0.08-0.93) <0.001
Normal 1.18 (0.09-3.29) 1.61(0.14-3.07)
Convulsion
Yes 0.04 (0.04—-0.55) <0.001 0.05 (0.05-0.08) <0.001
No 0.57 (0.38—-2.87) 0.51(0.25-2.2)
Respiratory distress (RD)
None 0.57 (0.55-1.97) <0.0.001 044 (0.33-0.51) <0.001
RD1 04 (0.09-3.29) 2.2(0.14-3.07)
RD2 0.04 (0.04-0.38) 0.05 (0.01-0.05)
RD3 0.5(0.5-1.18) 0.25 (0.25-58.89)
RD4 767 (0.67—-7.67) 0.11(0.11-0.11)
Apnea
Yes 2.87(0.55-1.97) 0.136 0.11(0.08-0.93) 0.027
No 0.5 (0.24—3.86) 044 (0.14-2.2)
Bleeding
Yes 04(0.38-1.18) 0014 0.51(0.05-2.2) 0.076
No 0.55(0.24-3.29) 044(0.14-1.11)
Culture
Positive 04(0.24—-1.97) 0.030 051 (0.11-1.11) 0.698
Negative 0.67 (0.57-1.18) 044 (0.33-0.44)
Organisms
Candida (non-albicans) 04(0.4-2.87) <0.001 22(093-22) 0.012
Enterobacter species 3.29(3.29-7.67) 3.07(0.11-3.07)
Klebsiella species 0.24 (0.09-0.5) 0.25(0.14-1.11)
Staph.aureus 1.01 (0.04-1.97) 0.28 (0.05—-0.51)
Gram stain type
Negative 0.38(0.24-0.5) 0510 0.25(0.14-1.11) 0.007
Positive 1.97 (0.04-1.97) 0.1 (0.05-0.51)
Antibiotic resistance
AmpC beta lactamase 3.29(0.24—-3.29) 0.049 1.11(0.11-3.07) <0.001

MDR
MRSA

0.38(0.09-0.5)
1.01 (0.04-1.97)

0.14(0.01-0.25)
0.28 (0.05-0.51)

PROM premature rupture of membrane, MDRO multidrug-resistant organisms, MRSA methicillin-resistant Staphylococcus aureus, ESBL Extended-spectrum

betalactamases
Significant at P<0.05
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Correlations between expression level of (miR-182-5p)

and (miR-590-3p) with clinical and laboratory data in cases
with neonatal sepsis

To assess the correlations of the expression levels of
(miR-182-5p) and (miR-590-3p) with the clinical and
laboratory variables, Spearman’s analysis was per-
formed (Table 4). Positive correlations were established
between the expression levels of miR-182-5p and each
of birth wight (R=0.355, P=0.012), RDW (R=0.476,
p=<0.0001), I/T Neutrophil (R=0.362, P=0.012), and
a negative correlations were demonstrated between miR-
182-5p and each of lyomphocyte count (R= —0.399,
P=0.004), HCO3 (R= —0.396, P=0.004) as well as snap
score (R= —0.321, P=0.023). Moreover, positive correla-
tions were verified between the expression level of miR-
590-3p and each of I/T Neutrophil (R=0.420, P=0.003),
RDW (R=0.359, p=0.010), CRP (R=0.285, P=0.45),
and negative correlations were reported between the
expression level of miR-590-3p and platelets (R= —0.495,
P=<0.0001), lymphocyte count (R= —0.365, P=0.009),
and snap score (R= —0.568, P= <0.0001).

Table 4 Correlations of serum levels of miR-182-5p and miR-
590-3p with clinical and laboratory data in neonates with sepsis

miR-182-5p r (P value) miR-590-3p r (P value)

Age 0.143 (0.324) —0.183(0.204)
Gestational age 0.061 (0.675) —0.123(0.396)
Birth weight 0.355 (0.012) 0.220 (0.125)
Apgar score at 1 min  0.049 (0.733) —0.011 (0.940)
Respiratory rate —0.041(0.776) 0.034 (0.816)
Heart rate —0.245 (0.086) —0.85(0.556)
Head circumference  —0.103 (0.476) —0.166 (0.248)
Weight 0.157 (0.276) 0.102 (0.480)
Height 0.101 (0.483) -0.211(0.142)
TLC —0.186(0.195) —0.240 (0.093)
Platelets 0.067 (0.643) —0.495(<0.0001)
RDW 0476 (<0.0001) 0.359 (0.010)
Lymphocyte count —0.399 (0.004) —0.365 (0.009)
I/T neutrophils 0.362(0.012) 0.420 (0.003)
CRP 0.052 (0.721) 0.285(0.045)
pH 0.121 (0.404) 0.204 (0.155)
Co, —0.197(0.171) —0.211(0.142)
HCO,4 —0.396 (0.004) 0.040 (0.781)
Mean ABP —0.124 (0.390) 0.008 (0.954)
Urine output —0.073(0.615) —0.139(0.336)
PO,(mmHg)/FO, —0.035 (0.807) —0.061(0.672)
SNAP score —0.321(0.023) —0.568 (<0.0001)

TLC Total leucocyte count, RDW Red cell distribution width, I/T Immature/total,
RBS Random blood sugar, CRP C-reactive protein, ABP Arterial blood pressure,
SNAP Score of neonatal acute physiology

Significant at P<0.05
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Receiver operating characteristic curve (ROC) analysis

The potential of miR-182-5P and miR-590-3p blood
levels as predictive biomarkers for newborn sepsis was
assessed using a ROC curve (Fig. 2). For miR-182-5P,
the area under the curve (AUC) was 0.620 with sensi-
tivity and specificity of 62% and 100%, respectively, and
P<0.031. Moreover, the AUC for miR-590-3p was 0.700
with sensitivity and specificity of 70% and 100% respec-
tively, and P<0.0001.

Discussion

Neonatal sepsis is the term used to describe a severe
form of morbidity and mortality causing systemic illness
that has a viral, bacterial, or fungal source, is accompa-
nied by hemodynamic abnormalities, and results in clini-
cal findings. Clinical signs can range from mild localized
or systemic disease to subclinical infection [17, 18].

In the current study, we reported significant differences
between cases and controls regarding gestational age,
Apgar score at 1 min, respiratory rate, heart rate, head
circumference, and height (P value <0.005, each) which
is in agreement with Belachew and Tewabe, 2020 who
revealed the relationship between neonates with sepsis
and each of low birth weight and preterm state explaining
that preterm babies have immature immune systems so
it could not fight infection [1]. Also, Gutbir et al. (2020)
showed that an Apgar score with a low score had a higher
risk of infection [19]. Interestingly, Pawar et al. (2018)
exhibited that neonatal infection is associated with low
weight and poor head growth [20]

MiRNAs, which are short non-coding RNAs, control a
variety of biological activities. There is growing evidence
that miRNAs are critical for immune regulation in auto-
immune and infectious illnesses [21, 22].

Several biomarkers have been investigated to help in
sepsis diagnosis and prognosis, although they have lim-
its in severe and early cases [23, 24]. Serum miRNAs
have attracted a lot of attention as indicators recently
for the diagnosis and prognosis of sepsis. External cells
release miRNAs into the serum, which remain stable
in the bloodstream. This is because they are simple to
detect [25].

Human miR-182-5p, which is transcribed from the
cluster of the miR-183 family and is found at the 7q32
region of chromosome 7, has been widely studied in
human malignancies. MiR-182-5p has been described as
an oncogene in the majority of common forms of human
malignancies, but it also has tumor-suppressive proper-
ties in human lung, gastric, and posterior uveal mela-
noma adenocarcinomas [26, 27].

In the current study, we showed that individuals with
neonatal sepsis had markedly lower serum expression
levels of miR-1825p compared to healthy controls.
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Fig. 2 Analysis of the receiver operating characteristic curve (ROC). The area under the curve (AUC) for miR-182-5P was 0.620 with 62% and 100%
sensitivity and specificity, respectively, and a P value of 0.031. Additionally, the sensitivity and specificity of miR-590-3p were 70% and 100%,

respectively, with a P value of 0.0001 for the AUC

The presenting results are in compliance with a prior
study that established that miR-182-5p expression level
is reduced by hypoxia, a critical pathologic condition
in sepsis [28]. Additionally, miR-182-5p overexpres-
sion improved cell survival by protecting human retinal
microvascular endothelial cells from hypoxia [28].

Along the lines of current results, Gregory et al. (2018)
proved that In vitro miR-182 transfection protects
against intracellular bacterial infection. Additionally, they
demonstrated that miR-182 overexpression in primary
human macrophages could protect against pro-inflam-
matory and autophagic responses to infection [29].

As well, it was noted that the downregulation of miR-
182 contributed to the proliferation of renal cell car-
cinoma via over-expression of its target gene flotillin
1(FLOT1) [30], which was, on the other hand, proved to
play an important role in pediatric sepsis [31].

Besides, According to research, IncRNA cardiac hyper-
trophy-related factor causes miR-182-5p to be negatively
regulated, which raises the level of autophagy-related
7 (ATG7) and accelerates autophagy in myocardial I/R

injury. It is interesting to note that ATG7 has been dem-
onstrated to control autophagy, a pathogenic process
involved in sepsis-induced acute kidney damage [32].

In this study, we discovered that patients with neona-
tal sepsis had considerably lower serum expression lev-
els of miR-590-3p than healthy newborns. Some research
has studied the function of miR-590-3p in inflammatory
responses. Also, by targeting lipoprotein lipase, miR-590
reduced the levels of the pro-inflammatory cytokines
monocyte chemoattractant protein-1 (MCP-1), tumor
necrosis factor-a (TNF-a), interleukin-6 (IL-6), and
interleukin-1b (IL-1b) [33].

Also, sepsis reduced the expression of miR-590-3p,
which may lessen the injury to cardiomyocytes caused
by lipopolysaccharide (LPS) as demonstrated by Liu et al.
Furthermore, in LPS-induced cardiomyocytes, miR-
590-3p also decreased the expression of Tumor necrosis
factor receptor (TNFR)-associated factor 6 (TRAF6) [11].

Our results are compatible with a prior study that
reported that miR-590-3p was reduced in mice treated
with (LPS) and mice injected with ad-miR-590-3p



Hamdy et al. Egyptian Pediatric Association Gazette (2024) 72:17

showed reduction of inflammatory responses via reduc-
tion of renal TRAF6 expression and nucleic nuclear
factor kappa-light-chain-enhancer of activated B cells
(NF-xB)-p65, suggesting that Inflammatory responses
to septic challenges may be negatively regulated by miR-
590-3p, which may cause better survival results [12].

Moreover, miR-590-3p was reported to be reduced
in systemic lupus erythematosus (SLE) and lupus
mice, according to Huang et al. (2022). Additionally,
they demonstrated that 590-3p reduced Th17 cells by
inhibiting autophagy activity [34]. Consequently, miR-
590-3p may represent a new strategy for the manage-
ment and treatment of SLE and other autoimmune
diseases related to Th17 [34].

However, our result disagreed with Li et al. (2021)
who proved that miR-590-3p was elevated in mice with
sepsis [35].

Conclusion

To sum up, our study proved that there is a considera-
ble decrease in the level of miR-182-5P and miR-590-3P
in neonatal cases when compared to controls highlight-
ing their possible role in the treatment of neonatal sep-
sis through upregulation of their levels.

Also, a significant negative correlation was noted
between expression levels of mir-182-5p and miR-
590-3p and snap score suggesting their correlation with
the disease activity.

Future studies are necessary to be done to explain the
relationship between miR-182-5p and miR-590-3p and
different bacterial pathogens. Also, their dysregulation in
neonatal sepsis needs to be investigated on a large scale.
Finding the role of miR-182-5p and miR-590-3p in bacte-
rial pathogens is essential for the deep understanding and
therefore effective treatment of this disease.
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