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Diagnostic value and role of serum e
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Abstract

Background More and more studies have confirmed that the heredity plays an important role in mental disorders,
especially microRNA. The objective of this research was to explore the level of miR-15a-5p in patients with schizophre-
nia (SZ), and to evaluate the feasibility of this miRNA as a diagnostic marker of SZ.

Methods The serum level of miR-15a-5p in patients with SZ and healthy people was detected by RT-gPCR. ROC
curve was established to evaluate the clinical diagnostic significance of miR-15a-5p in SZ. Pearson correlation coef-
ficient was used to evaluate the correlation between miR-15a-5p level and PANSS score. Logistic regression was used
to assess the risk factors of SZ. A rat model of SZ was established, and the effects of miR-15a-5p on the behavior of 57
rats were observed through water maze test and open field test.

Results The serum level of miR-15a-5p in patients with SZ was significantly increased, and ROC analysis revealed
that miR-15a-5p had clinical diagnostic value in SZ. High level of miR-15a-5p was positively correlated with the posi-
tive symptom, negative symptom and general psychopathology subscore of patients. Logistic regression results
showed that miR-15a-5p was a risk factor affecting the occurrence of SZ. Animal studies showed that the serum
level of miR-15a-5p was elevated in the SZ rats, and inhibiting the expression of miR-15a-5p has a positive effect

on improving the cognitive function and anxiety behavior of SZ rats.

Conclusions Serum miR-15a-5p is a risk factor for SZ, which is of great significance for the diagnosis of SZ.
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Background

Mental disorder refers to the disorder of brain functional
activities, which leads to different degrees of mental
activities such as cognition, emotion, behavior and will,
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used as a diagnostic criterion for SZ. At present, the clin-
ical diagnosis of SZ mainly depends on the description of
symptoms, and these symptoms often overlap with other
mental disorders, which may easily lead to misdiagnosis
or delayed diagnosis, thus affecting the treatment and
prognosis of patients with SZ [4]. Therefore, it is urgent
to find biomarkers that can improve the timeliness and
accuracy of clinical diagnosis.

For a long time, people thought that RNA only served
as a "bridge" to extract and translate the genetic informa-
tion from DNA into proteins. However, recent studies
revealed that only 2-3% of the transcripts of advanced
organisms encode proteins, and most of the DNA tran-
scripts are non-coding RNA (ncRNAs) [5]. In fact, ncR-
NAs play a key role in regulating gene expression and
maintaining physical growth and development [6].
MicroRNAs (miRNAs) are endogenous small non-cod-
ing RNA with a length of 22-25 nucleotides. They are
involved in many biological processes in vivo, including
cell proliferation, differentiation and apoptosis, through
post-transcriptional regulation of protein-coding genes
[7, 8]. Previous literature reported that miRNA is highly
specific in the central nervous system [9]. The role of
miRNA in the pathogenesis of mental diseases has also
attracted extensive attention from scholars at home and
abroad because of its abundant expression in brain tissue
and its ability to maintain brain function. For example,
Dinan et al. further proposed that miR-181 and miR-346
were closely related to SZ, and miR-34a and miR-144
were related to BD by combining the reported studies
on the association between mental diseases and miRNA
[10]. MiR-15a-5p, located in 13ql4 region of human
chromosome, is a member of the miR-15 family [11].
There are many members of the miR-15 family, includ-
ing miR-15a, miR-15b, miR-16, miR-195, miR-424, miR-
497, etc. [12]. Huang et al. established a depression-like
behavior rat model by chronic unpredictable mild stress
method (CUMS) and found that miR-15a-5p expression
decreased in this depression model [13]. Mellios et al.
found that the expression of miR-195 in SZ is enhanced
[14]. Beveridge et al. reported that elevated miR-424 and
miR-16 contribute to the development of SZ [15]. At pre-
sent, it is not clear whether miR-15a-5p, as a member of
miR-15 family, is related to SZ.

In this paper, the relevance between miR-15a-5p and
various clinical indexes of patients with SZ was dis-
cussed by detecting the serum level of miR-15a-5p, and
the clinical diagnostic significance of miR-15a-5p in SZ
was evaluated. Meanwhile, the influencing factors of
SZ occurrence were assessed by logistic analysis, aim-
ing to provide some references for serum miR-15a-5p as
a diagnostic biomarker of SZ. In addition, the effects of
miR-15a-5p on the behavior of SZ rats were evaluated by
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constructing an SZ rat model (see Scheme 1), to provide
experimental basis for further research on miR-15a-5p.

Methods

Study population and sample collection

Fifty-eight patients with SZ were selected from local
hospital. Inclusion criteria: (1) the diagnosis of SZ fol-
lowed the diagnostic criteria stipulated in the fifth edi-
tion of the Diagnostic and Statistical Manual of Mental
Disorders IV (DSM-5) [16]; (2) complete clinical data of
patients; (3) normal intelligence; (4) patients who did not
take antipsychotic drugs before their first enrollment; (5)
no history of mental illness or family history. Exclusion
criteria: (1) patients with brain trauma; (2) patients with
dysfunction of heart, liver, kidney, and other important
organs; (3) accompanied by other mental disorders; (4)
patients with alcohol dependence or drug abuse. Another
57 healthy subjects were selected as control group. The
implementation of this study was approved by the Eth-
ics Committee of Shenzhen Polytechnic University and
conforms to the relevant provisions of the Declaration of
Helsinki. All volunteers and their families were informed
and signed written informed consent.

General information was collected from all volunteers,
including gender, age, body mass index (BMI), family
history. On the next day after inclusion, 5 mL of fasting
venous blood was collected and centrifuged at 4000r/min
at 4 °C for 10 min. The upper serum was taken and stored
in a —80 °C refrigerator for later use.

Determination of serum miR-15a-5p expression level

Total RNA was extracted from serum using TRIzol rea-
gent, and cDNA was obtained by reverse transcription
reaction using RNA as a template according to Prime-
Script RT reagent kit instructions. RT-qPCR was carried
out according to the instructions of the real-time fluo-
rescence quantitative PCR kit. The reaction system was
20 pL, including 10 pL of SYBR Premix, 1 pL of cDNA,
8 uL of sterile purified water, and 0.5 pL of upstream
and downstream primers. The cycle parameters of PCR
amplification are as follows: pre-denaturation at 90 C for
10 min (1 cycle), followed by 40 cycles of denaturation at
94 °C for 30 s, annealing at 60 ‘C for 30 s, and extension at
70 °C for 30 s. Each reaction was repeated for three times.
U6 was used as the internal reference gene, and the rela-

tive expression level of serum miR-15a-5p was expressed
by (RQ) =224 method.

Psychopathology data collection

The symptoms of psychopathology were assessed with
the Positive and Negative Symptom Scale (PANSS) for SZ
[17]. PANSS consisted of 7 positive symptoms, 7 negative
symptoms and 16 general psychopathological symptoms.
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Randomly divided into 5 groups:
1. Sham group;

2. Schizophrenia (SZ) model group;
3. SZ+miR-15a-5p mimic group;
4. SZ+miR-15a-5p inhibitor group;
5. SZ+miR-negative control group.

RT-qPCR: miR-15a-5p detection
ROC curve: diagnostic value of miR-
15a-5p for schizophrenia

miR-15a-5p levels and PANSS scores
Logistic regression analysis: analysis
of risk factors of schizophrenia

Pearson method: correlation between

v
Evaluation of rat behavior:
1. Morris water maze test;
2. Open-field test.

Y

\4

Pearson method:

1. Prediction of target genes;
2. GO analysis and KEGG enrichment
analysis of target genes.

Bioinformatics analysis of miR-15a-5p:

The correlation between the
expression level of miR-15a-
5p and the behavior of rats

Scheme 1 Flowchart of datasets

In this study, PANSS items P1, P3, P5, and G9 were used
to estimate positive symptoms; N1, N2, N3, N4, N6, and
G7 items were used to evaluate negative symptoms; P2,
N5, and G11 items were used to evaluate cognitive func-
tion; P4, P7, G8, and G14 items were used to estimate
arousal; and G2, G3, and G6 items were used to evaluate
depressive mood.

Animals and grouping

Twenty-five male SD rats with a body weight of (55+5) g
were raised in a cage alone and were given light from 7:00
to 19:00 every day to allow them to drink and eat freely.
The rats began the experiment after a week of environ-
mental adaptation. The rats were randomly divided into
5 groups, with 5 rats in each group. The blank group,
also known as the sham group, received intraperito-
neal injections of sodium chloride (0.9%, m/v) every day
for 2 weeks. The animal models of SZ are usually con-
structed by intraperitoneally injection of MK-801. Rats
were intraperitoneally injected with MK-801 (0.2 mg/kg)
at 10:00 a.m. every day for 2 weeks to establish SZ model.

In addition, the SZ model rats were divided into miR-
15a-5p mimic group (SZ+2 pM miR-15a-5p mimic),
miR-15a-5p inhibitor group (SZ+2 uM miR-15a-5p
inhibitor) and miR-negative control group (SZ+2 pM
miR-NC). The above mimics, inhibitors, and negative
controls of miR-15a-5p were administered by intraperi-
toneal injection.

Morris water maze test

Morris water maze test was used to evaluate the cog-
nitive function of SZ rats. The water maze is 210 cm in
diameter, 51 cm in height, 10 cm in platform diameter,
and 19-22 °C in water temperature. The water cham-
ber was divided into four quadrants, and a platform was
placed inside the chamber. The platform is placed at 1 cm
below the third quadrant. The rats were first trained for
5 days, four times a day. The rats were placed at a ran-
dom position in the water maze, allowing the rats to find
the platform within 60 s and rest on the platform for
10 s. If the rats did not find the platform within 60 s, they
were artificially placed on the platform for 10 s, and the
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escape latency of rats was recorded. Subsequently, the
platform was removed, and the rats were placed in the
first quadrant, and the times and time of passing through
the original platform position in the third quadrant were
recorded.

Open field test

The open field box (100X 100 x 50cm?) was divided into 9
areas. Put the camera directly above the box and connect
it to the computer. Adjust the parameters to start record-
ing. The rats were placed in the center of the box with
their backs to the experimenter, and they were allowed to
explore in the box for 10 min. Motor behavior in rats was
quantified as total distance between spontaneous activ-
ity and rest time. In addition, the tank should be cleaned
with 70% ethanol between the two tests to remove odors
of other animals.

Bioinformatics analysis

To further understand the biological function of miR-
15a-5p, we tried to study the downstream target genes
of miR-15a-5p by bioinformatics methods. We used Tar-
getScan, miRDB and Martarbase databases to predict
the target genes of miR-15a-5p and obtained the target
genes supported by these three databases by constructing
Venn diagram. Subsequently, we performed Gene ontol-
ogy (GO) analysis on these target genes to determine the
molecular functions (MF), cellular components (CC),
and biological processes (BP) of these genes. Further, the
signal pathways of potential enrichment of these target
genes were briefly analyzed through Kyoto encyclopedia
of genes and genomes (KEGG) enrichment analysis.

Data analysis

SPSS 17.0 statistical software was used for statistical anal-
ysis. Quantitative data were expressed as mean +stand-
ard deviation, and the comparison between the two
groups was made by independent sample ¢ test. Qualita-
tive data were represented by #, and Chi-square test was
chosen for comparison between the two groups. Pearson

Table 1 Basic clinical data of the subjects
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correlation coefficient analysis was used to analyze the
correlation between clinical indicators and serum miR-
15a-5p; Logistic regression was used to evaluate the risk
factors for the occurrence of SZ; SZ was taken as the
dependent variable (Assignment: SZ=1, non-SZ=0), and
age, gender (Assignment: female=1, male=0), education
level (Assignment: >9 years=1,<9 years=0), marital sta-
tus (Assignment: unmarried =1, married=0) and miR-
15a-5p level were taken as independent variables. The
diagnostic value of serum miR-15a-5p in SZ was analyzed
by the receiver operator characteristic curve. P<0.05 was
considered a significant difference.

Results

Demographic characteristics

The demographic characteristics of all volunteers are
shown in Table 1. There was no significant differences
in sex, age, education level and marital status between
the two groups (P>0.05), which indicated that the two
groups of cohorts were comparable.

Serum expressions of miR-15a-5p and diagnostic value
forSZ

After RT-qPCR analysis, it was found that the expression
level of serum miR-15a-5p in patients with SZ was sig-
nificantly higher than that in the healthy control group
(Fig. 1A, P<0.001), which preliminarily indicated that the
abnormal expression of miR-15a-5p may be involved in
the occurrence of SZ. ROC curve was used to estimate
the clinical diagnostic value of serum miR-15a-5p in SZ.
As shown in Fig. 1B, the area under the curve (AUC) of
miR-15a-5p was 0.949, 95% CI was (0.921-0.987), and
its sensitivity and specificity were 94.80% and 84.21%,
respectively, which indicated that serum miR-15a-5p has
a high diagnostic accuracy for SZ.

Correlation between miR-15a-5p level and PANSS score

Besides, Table 2 exhibits the PANSS general psycho-
pathological subscore of patients with SZ and the cor-
relation results. Correlation results showed that in

Items Healthy volunteers (n=57) SZ patients (n=58) P
Age (years) 23.58+9.16 22.00+830 0334
Gender (Male/Female) 31/26 30/28 0.775
Education level (years) 0517
<9 28 25
>9 29 33
Marital status (Married/Unmarried) 28/29 30/28 0.780
Age of onset (years) / 2047 +567 /

SZ Schizophrenia. All data are presented as mean + standard deviation (SD) or n
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Fig. 1 Analysis of serum level and clinical diagnostic value of miR-15a-5p. A RT-gPCR analysis showed that the expression of miR-15a-5p
in the serum of schizophrenia patients was significantly increased compared with that of healthy controls. B ROC curve showed that the area
under the curve of miR-15a-5p was 0.949, and the sensitivity and specificity were 94.80% and 84.21%, respectively. * P<0.001

Table 2 Correlation between miR-15a-5p and PANSS scores

Items Scores (n=58) miR-15a-5p
r p
PANSS scores
Positive symptoms 26.66+693 0.831 <0.001
Negative symptoms 23.84+7.14 0.625 <0.001
General psychopathology 4531+10.90 0.809 <0.001

Data are presented as mean + standard deviation (SD)

the patient group, PANSS positive subscore (r=0.831,
P<0.001), PANSS negative subscore (r=0.625, P<0.001)
and PANSS general psychopathology subscore (r=0.809,
P<0.001) were positively correlated with the serum level
of miR-15a-5p.

Logistic regression analysis

The risk factors of SZ were evaluated by logistic regres-
sion analysis. As shown in Table 3, it could be observed
that miR-15a-5p was a risk factor for the occurrence of
SZ (OR=9.462, 95% CI 4.011-22.318, P<0.001).

Inhibition of miR-15a-5p can improve cognitive function

in SZ rats

The regulation of miR-15a-5p in rats was achieved by
in vivo transfection. The results showed that compared
with the sham group, the expression of miR-15a-5p in
the SZ group increased significantly. In vivo transfec-
tion of miR-15a-5p mimic or inhibitor can upregulate or
downregulate the serum levels of miR-15a-5p (Fig. 2A,
P<0.001). The results of the water maze test showed

Table 3 Multivariate logistic regression analysis of influencing
factors in SZ patients

Factors Multivariate analysis

OR 95% ClI P
Age (years) 1.328 0.560-3.150 0.519
Gender (n) 1.080 0.4555-2.564 0.861
Education degree 1.164 0.493-2.749 0.729
Marital status 1.137 0477-2.710 0.773
MiR-15a-3p 9462 4.011-22.318 <0.001

SZ Schizophrenia, OR Odds Ratio, C/ Confidence interval

that the escape latency of the SZ group was obviously
prolonged, and the overexpression of miR-15a-5p could
prolong the escape latency of the rats. On the contrary,
inhibition of miR-15a-5p could significantly shorten the
escape latency of the rats (Fig. 2B, P<0.01). In addition,
injection of MK-801 reduced the number and time of
platform crossing in the target quadrant, while the inhi-
bition of miR-15a-5p increased the number and time of
platform crossing in the target quadrant (Fig. 2C, D, all
P<0.05).

Inhibition of miR-15a-5p can relieve hyperactivity in rats
The results of open field test showed that the total dis-
tance of spontaneous activity of SZ rats increased and the
rest time decreased significantly, indicating that the rats
had obvious mental hyperactivity. Besides, the downreg-
ulation of miR-15a-5p could significantly reduce the total
distance travelled and prolonged the rest time of SZ rat
model (Fig. 3A, B, P<0.01).
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Fig. 2 Effects of miR-15a-5p on cognitive function in rats. A In vivo transfection regulated the expression of miR-15a-5p. B The Morris water maze
teat: effect of miR-15a-5p on escape latency. C Morris water maze teat: the influence of miR-15a-5p on the number of crossing platforms. D Morris
water maze teat: influence of miR-15a-5p on time spent in the target quadrant.” P<0.001 vs. Sham group; *P<0.05, #P<0.01, #P <0.001 vs. SZ

group

Correlation analysis of serum miR-15a-5p level

and behavior in rats

Pearson correlation coefficient method was used to
evaluate the correlation between miR-15a-p levels and
behavior. The results showed that the escape latency of
rats was positively correlated with the expression level
of miR-15a-5p (Fig. 4A, r=0.8022, P<0.001). The num-
ber of crossing the platform and the residence time in the
target quadrant were negatively correlated with the lev-
els of miR-15a-5p, respectively (Fig. 4B, C, r=—0.8594,
—0.7668, P<0.001). In addition, it was observed that the
total distance travelled was positively correlated with the

level of miR-15a-5p (Fig. 4D, r=0.8249, P<0.001), while
the rest time was negatively correlated with the level of
miR-15a-5p (Fig. 4E, r=—-0.8491, P<0.001).

Bioinformatics analysis of target genes of miR-15a-5p

The TargetScan, miRDB and Martarbase databases
were selected to predict the target genes of miR-15a-5p,
and the predicted results were represented by the Venn
diagram (Fig. 5A). The results showed that there were
171 possible target genes of miR-15a-5p at the inter-
section point. The results of GO analysis are shown in
Fig. 5B. Biological process (BP) analysis showed that
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Fig. 3 Open-field experiment. A Effect of miR-15a-5p on total distance travelled. B Effect of miR-15a-5p on rest time. P < 0.001 vs. Sham group;

#p <001, #P<0.001 vs. SZ group
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Fig. 4 Pearson correlation analysis between the expression level of serum miR-15a-5p and the behavior of rats. A The level of miR-15a-5p

was positively correlated with the escape latency of rats. B The level of miR-15a-5p was negatively correlated with the number of platform crossings.
CThe level of miR-15a-5p was negatively correlated with time in target quadrant. D The level of miR-15a-5p was positively correlated with total
distance travelled. E The level of miR-15a-5p was negatively correlated with the rest time

miR-15a-5p target genes were enriched in cell cycle,
mitosis, muscle organ development, striated muscle
tissue development, and regulating Wnt signaling path-
ways. Cellular component analysis showed that these
target genes were mainly concentrated in PcG protein
complex, protein kinase complex, transferase com-
plex and RNA polymerase II transcriptional regulatory

complex. Molecular functional analysis indicated
that the target genes were enriched in SMAD bind-
ing, transforming growth factor receptor binding, and
protein serine/threonine kinase activity. KEGG analy-
sis illustrated that these target genes were significantly
gathered in p53 signaling pathway, miRNA in cancers,
cell cycle, cell senescence, breast cancer, and gastric
cancer (Fig. 5C).
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Fig. 5 Bioinformatics analysis of miR-15a-5p target gene. A Venn diagram of miR-15a-5p target gene prediction. B GO analysis of miR-15a-5p target

genes. C KEGG pathway analysis of miR-15a-5p target genes

Discussion
SZ is a common mental illness whose etiology has not
been fully elucidated. As is known to all, genetic factors
play a very important role in pathogenesis. MiRNA, as
a key factor regulating gene expression, has been widely
concerned in the field of gene research of SZ. This study
investigated the correlation between the level of miR-
15a-5p in peripheral blood and SZ and verified the ele-
vated expression of miR-15a-5p in patients with SZ by
RT-qPCR. ROC analysis verified that miR-15a-5p as a
diagnostic marker for SZ had high diagnostic accuracy.
Correlation and regression analysis verified the correla-
tion between miR-15a-5p and PANSS, as well as the fact
that miR-15a-5p is a risk factor affecting the occurrence
of SZ. In addition, animal experiments showed that the
inhibition of miR-15a-5p is helpful to improve cognitive
function and anxiety status of SZ rats.

Genes in the miR-15 family have been proven to play
a critical role in the regulation of human cancers, such
as chronic lymphocytic leukemia, liver cancer and
breast cancer. Recently, many miR-15 family members
have been repeatedly reported to be associated with
mental illness. For example, miR-16 has been found
to be differentially expressed in SZ and healthy people
[18]. Li et al. reported that the expression of miR-497
increased in a female mouse model of depression, but
it was not observed in a male mouse model [19]. MiR-
195 expression was increased in patients with major
depressive disorder [20]. In this study, RT-qPCR results
showed that the level of miR-15a-5p in patients with
SZ was increased. Beveridge et al. included 21 patients
with SZ and 21 controls without mental illness and
tested the gene expression in the gray matter of STG by
chip technology. They found that the gene expression
level of the miR-15 family increased, including miR-15a

[15]. Another study on stress biomarkers showed sig-
nificantly increased expression levels of miR-15a-5p
in diseases related to psychological stress [21]. These
results are consistent with those of Beveridge. Gao et al.
reported that miR-15a was involved in the deletion of
BDNF levels in MeCP2 regulation of developmental
neurons [22]. Impaired dendritic maturation is a com-
mon pathology of many neurodevelopmental disorders,
including autism and SZ [23]. BDNF is a strong sup-
porting factor for neuron maturation [24]. Studies have
shown that the reduction of BDNF protein in the brain
is an important feature of MeCP2-deficient mice model
[25]. Therefore, scholars speculated that the increase of
miR-15a indirectly inhibits BDNF by down-regulating
the expression of MeCP2, thus inhibiting neuron matu-
ration and dendritic development, which may promote
the occurrence of mental diseases. Numerous previ-
ous studies have reported miRNA as a potential bio-
marker in the blood of patients with mental illness. For
example, Davarinejad et al. identified the abnormally
expressed genes in patients with SZ through meta-
analysis, and then confirmed that miR-574-5p and miR-
1287 were potential biomarkers of SZ through ROC
analysis [26]. In the present study, an ROC curve based
on the expression level of miR-15a-5p showed that the
miRNA has clinical diagnostic value in SZ. Here, we
further analyzed the correlation between miR-15a-5p
and PANSS score. PANSS is mainly used to assess the
severity of various symptoms of SZ, and it is suitable
for different types of SZ. It is a standardized rating scale
widely used in clinical research [27]. This scale contains
30 items, which are divided into positive symptoms,
negative symptoms, and general psychopathology cat-
egories [28]. In this study, the level of miR-15a-5p was
positively correlated with positive symptom, negative
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symptom and general psychopathology subscore,
which further proved that miR-15a-5p was related to
the severity of SZ. As far as we know, early and effec-
tive diagnosis can significantly improve the therapeutic
effect and prognosis of patients with SZ.

NMDA receptor antagonists such as Ketamine and
MK-801 can induce a series of behavioral changes in
animals, and their cognitive and sensory impairment is
similar to that of human SZ. Among them, MK-801, as
the most selective and non-competitive NMDA recep-
tor antagonist, is also a classic tool for constructing SZ
animal models [29]. In this study, we successfully con-
structed the rat model of SZ by intraperitoneal injec-
tion of MK-801. The Morris water maze results showed
that the inhibition of miR-15a-5p could shorten the
escape latency of SZ rats and increase the number of
platform crossings and the time spent in the target
quadrant, indicating that the downregulation of miR-
15a-5p could improve the spatial learning and loca-
tion memory ability of SZ rats. Open field test showed
that inhibiting miR-15a-5p could significantly shorten
the total distance travelled and increase the rest time
of SZ rats, thereby improving the mental state of rats.
The above experiments indicated that the reduction of
miR-15a-5p had positive significance in improving the
cognition and mood of SZ rats. In addition, we also
explored the target genes of miR-15a-5p through three
databases, and finally identified 171 possible down-
stream target genes including CCND1, CCND2, EZH]1,
AKT3, KDSR, WNT3A, CASK, CDK6, etc., among
which CASK has been found to be related to central
nervous system diseases and mental disorders [30].
Besides, CCND2 has been found to be associated with
central nervous system diseases and mental disorders
[31]. However, the expression and function of these
target genes in SZ still need to be verified by further
studies.

The limitations of this study are shown in two aspects.
First of all, due to the difficulty in obtaining brain tis-
sue, we selected peripheral blood samples to determine
the expression level of miR-15a-5p. At present, it is not
clear whether the expression level in peripheral blood
is consistent with that in brain. Second, the sample size
of this study is small and the source is single, which may
not avoid the occurrence of selection bias. Subsequently,
a multicenter large sample cohort should be selected
to verify the expression trend of miR-15a-5p. Third,
the exact regulatory mechanism of miR-15a-5p in SZ
remains to be explored, which can be explored through
animal models. Therefore, it is hoped that future studies
will include more comprehensive samples for confirma-
tion analysis, and further explore the regulation mecha-
nism of miR-15a-5p on SZ.
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Conclusions

In conclusion, the serum level of miR-15a-5p in patients
with SZ is higher than that in healthy people, suggest-
ing that the abnormality of miR-15a-5p may be related
to the occurrence of SZ. The level of miR-15a-5p is pos-
itively correlated with the severity of SZ, which has cer-
tain reference value for the diagnosis of SZ.
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