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Objective: Analysis of the Expression Significance and Relationship of Serum MicroRNA-542-3p (miR-542-3p) and Long Non-
Coding RNA Taurine Upregulated Gene 1 (IncRNA TUGI1) in Patients with Severe Traumatic Brain Injury (STBI) and Their
Predictive Value for Prognosis.

Methods: A retrospective analysis was conducted on 193 TBI patients, including 95 STBI (Group A) and 98 non-STBI (Group B)
cases. Serum miR-542-3p and IncRNA TUG] levels were measured upon admission. STBI patients were followed for 6 months and
divided into good or poor prognosis groups. Logistic regression, correlation analyses, and ROC curves were used to assess prognostic
factors and diagnostic performance.

Results: Compared to Group B, Group A patients had significantly lower serum miR-542-3p levels and higher IncRNA TUG1 levels
(P < 0.05). A negative correlation was observed between miR-542-3p and IncRNA TUG1 (r = —0.607, P < 0.001). Among STBI
patients, 33 (34.74%) had poor prognosis. Brain herniation, brainstem injury, hypoalbuminemia, and high IncRNA TUG1 were
identified as independent risk factors, while high miR-542-3p was a protective factor (P < 0.05). Additionally, miR-542-3p levels were
negatively correlated with poor prognosis (r = —0.643), while IncRNA TUG1 showed a positive correlation (r = 0.621). ROC analysis
showed AUCs of 0.846 for miR-542-3p, 0.823 for IncRNA TUGI, and 0.925 for their combination, indicating improved predictive
accuracy with combined detection.

Conclusion: miR-542-3p is downregulated and IncRNA TUG1 upregulated in STBI. Both are significantly correlated with prognosis
and offer strong predictive value, especially when combined.
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Introduction

Severe traumatic brain injury (STBI) is one of the most critical acute conditions threatening human life and health, often
accompanied by high disability and mortality rates.' It typically results from violent external forces, leading to diffuse
brain tissue damage that significantly impairs neurological function, quality of life, and long-term social reintegration.”
Due to the intricate and heterogeneous pathophysiological mechanisms involved in STBI, timely and accurate prognostic
evaluation remains a major challenge in clinical practice.

In recent years, with the rapid advancement of molecular biology and transcriptomics, non-coding RNAs have drawn
increasing attention for their potential as biomarkers and regulatory molecules in brain injury. MicroRNAs (miRNAs)
and long non-coding RNAs (IncRNAs) are two major classes of non-coding RNAs that play pivotal roles in post-
transcriptional gene regulation, and have been implicated in inflammation, apoptosis, oxidative stress, and neuroregen-
eration processes relevant to TBL*¢

miR-542-3p, in particular, has been shown to regulate cell proliferation, apoptosis, and inflammatory responses.
Studies have demonstrated its neuroprotective effects in central nervous system diseases such as ischemic stroke and
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epilepsy, with animal models revealing that miR-542-3p modulates neuronal survival and blood-brain barrier integrity.”
Meanwhile, IncRNA Taurine Upregulated Gene 1 (TUG1) has been widely studied in neurodegenerative conditions and
brain injury models. For instance, TUG1 was found to be upregulated in mouse models of TBI, contributing to neuronal
apoptosis and inflammation via modulation of the NF-kB and Notch signaling pathways.'®'? Clinical data also indicate
that abnormal expression of TUG1 correlates with poor prognosis in patients with cerebrovascular injury and acute brain
trauma.'?

Despite these insights, there remains a lack of systematic investigation into the coordinated roles and prognostic
implications of miR-542-3p and IncRNA TUGI in STBI patients. Therefore, this study retrospectively analyzes clinical
data from 193 TBI patients to assess the differential expression of serum miR-542-3p and IncRNA TUGI, their
correlation, and their predictive value for prognosis in STBI. Our findings aim to establish a novel molecular panel to
assist in early risk stratification and inform individualized treatment strategies for STBI.

Materials and Methods

Basic Information

A retrospective analysis was conducted on the clinical data of 193 TBI patients admitted to our hospital from
June 2022 to August 2024. According to the severity of the patients’ conditions, they were divided into group
A (n=95, STBI) and group B (n=98, non-STBI). In group A, there were 55 male patients and 40 female patients;
the age range was 21-65 years, with a mean age of (46.32+8.21) years; the average body mass index (BMI) was (21.37
+2.42) kg/m?; in terms of educational level, 70 patients had high school or below education, and 25 had college
education or above. In group B, there were 57 male patients and 41 female patients; the age range was 20—63 years,
with a mean age of (46.11+8.12) years; the average BMI was (21.45+2.36) kg/m?; in terms of educational level, 67
patients had high school or below education, and 31 had college education or above. Comparison of the basic
information, including gender, age, BMI, and educational level, between the two groups showed no significant
differences (P>0.05), indicating comparability. This study was approved by the Yichang Central People’s Hospital
medical ethics committee (Approval No: 24-LN00015), and the research strictly adhered to the ethical standards
outlined in the Declaration of Helsinki.

Inclusion and Exclusion Criteria
Inclusion Criteria

I'* and confirmed the extent and severity of injury via cranial CT or

All patients met the clinical diagnostic criteria for TB
MRI. Group A patients had a Glasgow Coma Scale (GCS) score'® <8, in accordance with the STBI diagnostic criteria,
while group B patients had a GCS score between 9-15, including those with mild and moderate TBI. Patients were aged
between 18 and 75 years, with no serious organ dysfunction. The time from injury to admission for treatment was
<12 hours. All patients received standardized emergency treatment, TBI management, and monitoring. Patients or their
family members agreed to participate in the study and signed an informed consent form, and were able to cooperate with

follow-up for at least 6 months.

Exclusion Criteria

Patients with non-TBI conditions such as stroke, brain tumors, encephalitis, or other non-traumatic central nervous
system diseases. Patients with severe systemic diseases such as advanced heart failure (NYHA class III or above),
advanced chronic obstructive pulmonary disease (COPD), end-stage liver disease, or renal failure (eGFR<30 mL/min/
1.73m?). Patients with a history of previous brain surgery, intracranial infections, or epilepsy. Patients with severe
multiple trauma (eg, combined with spinal cord injury, extensive fractures, severe thoracic and abdominal injuries) that
would severely limit survival prognosis. Pregnant or breastfeeding women. Patients with no fixed contact information,
incomplete medical records, or expected to be unable to complete the 6-month follow-up. Patients with severe metabolic
disorders (such as hyperglycemic hyperosmolar syndrome), acute intoxication (such as alcohol or drug abuse), or
malignant tumors at the time of admission.
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Detection of Serum miR-542-3p and IncRNA TUGI Levels

On the day of admission, 5 mL of fasting venous blood was collected from each patient using RNase-free vacuum tubes
and stored at 4°C. Within 2 hours, samples were centrifuged at 4000 rpm (radius 10 cm) for 15 minutes at 4°C. The
supernatant (serum) was transferred to RNase-free cryotubes and stored at —80°C until analysis.

Total RNA was extracted from 200 pL of serum using TRIzol™ LS Reagent (Cat# 10296—028, Invitrogen, USA),
following the manufacturer’s protocol. RNA concentration and purity were assessed using a NanoDrop 2000 (Thermo
Fisher Scientific), and only RNA samples with an A260/A280 ratio between 1.8 and 2.0 were included for further
analysis.

Reverse transcription was performed using the PrimeScript™ RT reagent Kit with gDNA Eraser (Cat# RR047A,
Takara, Japan) for IncRNA, and the Mir-X™ miRNA First-Strand Synthesis Kit (Cat# 638313, Takara, Japan) for
miRNA-specific stem-loop cDNA synthesis. cDNA was stored at —20°C.

qPCR was carried out using TB Green® Premix Ex Taq™ II (Cat# RR820A, Takara, Japan) on a QuantStudio™ 5
Real-Time PCR System (Applied Biosystems, USA). Primer specificity was validated by melt curve analysis. The PCR
reaction included 10 pL of SYBR mix, 0.5 pL each of forward and reverse primers (10 uM), 1 puL of cDNA, and 8 puL of
nuclease-free water in a final volume of 20 pL. The cycling conditions were: 95°C for 30s; followed by 40 cycles of
95°C for 5s, 64°C for 30s. A melt curve analysis was performed to assess amplification specificity.

The relative expression of miR-542-3p was normalized to U6, and that of IncRNA TUG1 to GAPDH using the 2 44
method. While U6 and GAPDH are commonly used endogenous controls, we acknowledge their potential variability in
serum samples. However, based on pre-experiment analysis, their Ct values were relatively stable across our sample set,
and they have been used in several similar studies.'®'” All original Ct values and melt curve data are available upon
request to support reproducibility and specificity.

To address concerns regarding RNA stability, all serum samples were processed under strict cold-chain conditions.
Previous studies'® have demonstrated that both miR-542-3p and TUGI exhibit adequate stability in serum when
processed and stored under appropriate conditions.

Follow-up and Prognostic Assessment

A six-month follow-up was conducted for the STBI patients to assess their clinical prognosis and recovery. Follow-up
was performed through various methods, including WeChat phone calls, emails, or patient visits for re-examination, once
a month, to ensure the completeness of the follow-up and the accuracy of the data. Prognostic assessment was based on
the Glasgow Outcome Scale (GOS)'? to quantify patients’ recovery. The scoring criteria are as follows: 1 (Death): The
patient dies during the follow-up period. 2 (Persistent Vegetative State): The patient remains in a vegetative state after
treatment, with no consciousness, no spontaneous breathing, and no language or motor responses, but physiological
functions are maintained. 3 (Severe Disability): The patient is conscious but unable to care for themselves, severely
dependent on others, with a significantly reduced quality of life, usually accompanied by severe physical or cognitive
dysfunction. 4 (Moderate Disability): The patient can generally take care of themselves but has some functional
impairments, such as mild cognitive or motor dysfunction, and can complete most daily activities. 5 (Good Recovery):
The patient nearly fully recovers, with good self-care ability, no obvious functional impairments, and the ability to
resume normal social, work, and daily activities. Based on these scoring criteria, patients were divided into the poor
prognosis group (GOS score <3) and the good prognosis group (GOS score 4-5).

Statistical Analysis

GraphPad Prism 8 was used for plotting, and SPSS 25.0 was used for statistical analysis. Categorical data are presented
as percentages (%) and analyzed using the x2 test. Continuous data are expressed as (X = 5), with comparisons between
two groups performed using independent sample 7-tests. Multivariate logistic regression analysis was used to determine
the factors influencing poor prognosis in STBI patients. Pearson correlation analysis was performed to evaluate the
relationship between miR-542-3p and IncRNA TUGI; Spearman correlation analysis was conducted to assess the
relationship between miR-542-3p, IncRNA TUGI, and poor prognosis in STBI patients. Receiver operating characteristic
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(ROC) curve analysis was used to evaluate the diagnostic and predictive value of miR-542-3p, IncRNA TUGI, and their
combination in predicting poor prognosis in STBI patients. All missing data were excluded prior to analysis, and the
baseline characteristics of included and excluded patients were compared to ensure that no systematic bias was present.
A p-value < 0.05 was considered statistically significant.

Results

Comeparison of Serum miR-542-3p and IncRNA TUGI Levels Between Group A and
Group B
The level of miR-542-3p in Group A (0.57 = 0.13) was significantly lower than that in Group B (0.95+0.22) (t=14.551,

P <0.05); the level of IncRNA TUG! in Group A (2.15 = 0.29) was significantly higher than that in Group B (1.04+0.17)
(t=32.558, P<0.05), as shown in Figure 1.

Correlation Between miR-542-3p and IncRNA TUGI Expression
Pearson correlation analysis showed that the serum miR-542-3p and IncRNA TUGI levels in STBI patients were
negatively correlated (r = —0.607, P<0.001), as shown in Figure 2.

Group B Group B
* *
Group A Group A
I T T 1 I T T 1
0.0 0.5 1.0 1.5 0 1 2 3
miR-542-3p IncRNA TUG1

Figure | Comparison of Serum miR-542-3p and IncRNA TUGI Levels between Group A and Group B (¥ £ s).

Note: Group A (STBI); Group B (Non-STBI); miR-542-3p (MicroRNA-542-3p); IncRNA TUGI (Long Non-Coding RNA Taurine Upregulated Gene I); Intergroup
comparison, *P<0.05.

r=-0.607, P<0.001

miR-542-3p
o
e

0.4+

0.2+

0.0 T T T
0 1 2 3

IncRNA TUG1

Figure 2 Scatter Plot of the Correlation between miR-542-3p and IncRNA TUGI Expression Levels.
Note: miR-542-3p (MicroRNA-542-3p); IncRNA TUGI (Long Non-Coding RNA Taurine Upregulated Gene 1).
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Comparison of Clinical Data and Serum miR-542-3p and IncRNA TUGI Levels

Between Poor Prognosis and Good Prognosis Groups

All 95 STBI patients completed the 6-month follow-up, among whom 33 had a poor prognosis, accounting for 34.74%.
The proportions of patients with brain herniation, hypernatremia, multiple injuries, and brainstem injury, as well as serum
IncRNA TUGTI levels, were significantly higher in the poor prognosis group compared to the good prognosis group. In
contrast, the CCS score, SA, and miR-542-3p levels at admission were significantly lower in the poor prognosis group (P
< 0.05), as shown in Table 1.

Multivariate Logistic Regression Analysis of Factors Influencing Poor Prognosis in STBI

Patients
Using the prognosis of STBI patients as the dependent variable (0 = good prognosis, 1 = poor prognosis), and assigning
values to the potential influencing factors from Figure 1 and Table 1 (as shown in Table 2), a multivariate logistic

Table | Comparison of Clinical Data and Serum miR-542-3p and IncRNA TUGI Levels
Between Poor Prognosis and Good Prognosis Groups (x =+ s, n[%])

Poor Prognosis | Good Prognosis t/x? P
Group (n=33) Group (n=62)

Gender - - 0.683 0.408
Male 21 (63.64) 34 (54.84) - -
Female 12 (36.36) 28 (45.16) - -

Age (years) 47.25+8.67 45.82+7.71 0.824 0.412

BMI (kg/m?) 21.65%2.27 21.29+2.46 0.697 0.487

Time from Injury to Admission (h) 7.63+2.52 7.17£2.35 0.885 0.378

Brain Herniation 14 (42.42) 8 (12.90) 10.547 0.001

Intracranial Hematoma 13 (39.39) 23 (37.10) 0.048 0.826

Hypernatremia 10 (30.30) 9 (14.52) 3.354 0.067

Multiple Injuries 13 (39.39) 12 (19.35) 4.460 0.034

Brainstem Injury 15 (45.45) 10 (16.13) 9.551 0.002

GCS Score (points) 5.37£1.25 6.21£1.42 2.858 0.005

Surgical Treatment 23 (69.70) 49 (79.03) 1.022 0.311

Mechanical Ventilation 26 (78.79) 46 (74.19) 0.247 0.618

MAP (mmHg) 85.84+9.13 83.36+9.07 1.266 0.208

SA (g/L) 29.95+5.08 35.84+7.31 4.124 <0.001

miR-542-3p 0.52+0.07 0.65+0.10 6.644 <0.001

IncRNA TUGI 2.42+0.33 1.95+0.28 7315 <0.001

Abbreviations: BMI, Body Mass Index; GCS score, Glasgow Coma Scale; MAP, Mean Arterial Pressure; SA, Serum
Albumin; miR-542-3p, MicroRNA-542-3p; IncRNA TUGI, Long Non-Coding RNA Taurine Upregulated Gene 1.

Table 2 Variable Assignment Table

Independent Variable

Assignment Method

Brain Herniation
Multiple Injuries

Brainstem Injury

0 = not present; | = present
0 = not present; | = present
0 = not present; | = present

GCS Score Original value used
SA Original value used
miR-542-3p Original value used
IncRNA TUGI Original value used

Abbreviations: GCS score, Glasgow Coma Scale; SA, Serum
Albumin; miR-542-3p, MicroRNA-542-3p; IncRNA TUGI, Long Non-
Coding RNA Taurine Upregulated Gene |.
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Table 3 Multivariate Logistic Regression Analysis of Factors Influencing Poor
Prognosis in STBI Patients

Factor B SE | Wald x? P OR 95% CI

Brain Herniation | 1.078 | 0.369 8.682 <0.001 | 2.929 | 1.286-6.517

Brainstem Injury 1.145 | 0413 7.654 <0.001 | 1.745 | 1.217-4.152
SA 1.569 | 0.521 9.086 <0.001 | 4.369 | 2.194-8.885
miR-542-3p —1.147 | 0.368 10.452 <0.001 | 0313 | 0.161-0.635
IncRNA TUGI 1.658 | 0.576 8.764 <0.001 | 5209 | 1.752-15.448

Abbreviations: SA, Serum Albumin; miR-542-3p, MicroRNA-542-3p; IncRNA TUGI, Long Non-
Coding RNA Taurine Upregulated Gene |.

regression analysis model was established. The results showed that brain herniation, brainstem injury, low SA upon
admission, and high IncRNA TUG1 levels were independent risk factors for poor prognosis in STBI patients, while high
miR-542-3p levels were an independent protective factor (P<0.05), as shown in Table 3. Model fit was evaluated using
the Hosmer-Lemeshow goodness-of-fit test (x2 = 6.27, P = 0.51), which indicated no significant difference between the
observed and predicted values, suggesting a good model fit. The Nagelkerke R? value was 0.652, indicating that the
model explained approximately 65.2% of the variance in patient prognosis.

Correlation Between miR-542-3p, IncRNA TUGI, and Poor Prognosis in STBI Patients
Spearman correlation analysis showed that serum miR-542-3p levels in STBI patients were positively correlated with
poor prognosis (r = 0.643, P<0.001), while serum IncRNA TUGI levels were negatively correlated with poor prognosis (r
= —0.621, P<0.001), as shown in Figure 3.

Predictive Diagnostic Value of miR-542-3p, IncRNA TUGI, and Their Combination for
Poor Prognosis in STBI Patients

ROC curve analysis showed that the area under the curve (AUC) for diagnosing poor prognosis in STBI patients using
miR-542-3p, IncRNA TUGI, and their combination were 0.846, 0.823, and 0.925, respectively. The AUC, sensitivity,
and specificity of the combined diagnosis were higher than any single diagnostic method, as shown in Table 4 and
Figure 4.

r=0.643, P <0.001 SRl

1.0+ 3
0
0.8+
g P
S 0.6 <
i %
‘= 0.4+
E g 4
0.2+
0.0 — 0 —
0 1 2 3 4 5 0 1 2 3 4 5
Prognostic status Prognostic status

Figure 3 Scatter Plot of the Correlation between miR-542-3p, IncRNA TUGI, and Poor Prognosis in STBI Patients.
Note: miR-542-3p (MicroRNA-542-3p); IncRNA TUGI (Long Non-Coding RNA Taurine Upregulated Gene 1).
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Table 4 Predictive Diagnostic Value of miR-542-3p, IncRNA TUGI, and Their Combination for Poor
Prognosis in STBI Patients

Indicator Optimal Cutoff Value | AUC 95% ClI P Sensitivity (%) | Specificity (%)
miR-542-3p 0.55 0.846 | 0.775~0.908 | <0.05 74.95 80.39
IncRNA TUGI 232 0.823 | 0.751~0.886 | <0.05 7051 81.43
Combined - 0.925 | 0.872~0.963 | <0.05 93.27 84.16

Abbreviations: miR-542-3p, MicroRNA-542-3p; IncRNA TUGI, Long Non-Coding RNA Taurine Upregulated Gene 1).

Discussion

miR-542-3p, as a miRNA, has been shown in recent studies to have expression changes in various neurological diseases,
which are closely related to the occurrence and progression of these diseases.’”?! The results of this study indicate that
the serum level of miR-542-3p in STBI patients is significantly lower than that in non-STBI patients, suggesting that
miR-542-3p may play an important role in the pathogenesis of STBI. The downregulation of miR-542-3p in nerve injury
may be related to changes in its target genes and downstream signaling pathways. One study suggested that miR-542-3p
regulates the proliferation, differentiation, and apoptosis of nerve cells, influencing the repair mechanism after nerve
injury.?? In STBI patients, the decreased expression of miR-542-3p may weaken its protective effect on nerve cells,
thereby exacerbating brain injury and affecting recovery. Furthermore, this study also found that miR-542-3p was closely
associated with the prognosis of STBI patients. Specifically, patients with lower miR-542-3p levels had a poorer
prognosis, which may be related to miR-542-3p’s regulation of key processes such as neuroinflammation, oxidative

stress, and cell apoptosis,'®*>**

thereby influencing the prognosis of STBI. Clinically, miR-542-3p can be considered
a potential biomarker, providing a basis for the prognosis assessment of STBI patients. Moreover, multivariate logistic
regression analysis showed that higher miR-542-3p levels were an independent protective factor for poor prognosis in
STBI patients, further emphasizing the important role of miR-542-3p in STBI.

IncRNA TUGI is a long non-coding RNA, and its role in neurological diseases has gradually been revealed in recent
years.”>*® This study found that the serum expression of IncRNA TUG1 in STBI patients was significantly higher than
that in non-STBI patients. It is speculated that IncRNA TUGI may be involved in the occurrence and development of

STBI by regulating neuroinflammatory responses, cell apoptosis, and neural repair mechanisms.?”** Emerging evidence

100
80—
X
>
= 60-
2
2 40-
Q
w miR-542-3p
20— IncRNA TUG1
0 T T T T

0 20 40 60 80 100
100% - Specificity%

Figure 4 ROC Curve Analysis of miR-542-3p, IncRNA TUGI, and Their Combination for Poor Prognosis in STBI Patients.
Note: miR-542-3p (MicroRNA-542-3p); IncRNA TUGI (Long Non-Coding RNA Taurine Upregulated Gene 1).
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suggests that TUGI plays a critical regulatory role in various neurological disorders by interacting with microRNAs,
signaling pathways, and inflammatory mediators. In cerebral ischemia/reperfusion injury, TUG1 promotes neuroinflam-
mation through the miR-200a-3p/NLRP3 axis. Specifically, TUGI acts as a competing endogenous RNA (ceRNA),
sponging miR-200a-3p and thus enhancing NLRP3 inflammasome activation, which contributes to increased secretion of
IL-1p and IL-18, exacerbating neuronal damage.”’ Moreover, TUG1 has been found to promote neuronal apoptosis by
inhibiting mitophagy through the FBXW7/SIRT1 signaling pathway, highlighting its pro-apoptotic role in ischemic brain
injury.*® In epilepsy models, TUG1 expression is significantly upregulated in both brain tissues and peripheral blood,
where it activates the NF-kB signaling pathway in microglial cells, thereby intensifying neuroinflammatory responses
and contributing to the pathophysiology of status epilepticus.®’ Furthermore, TUG1 promotes the metabolic reprogram-
ming of microglia towards a pro-inflammatory M1 phenotype by enhancing glycolytic flux and reducing oxidative
phosphorylation, thus sustaining chronic neuroinflammation.*? Particularly after brain injury, the upregulation of IncRNA

TUGI expression may be a stress response to the damage,*-*

aimed at clearing damaged tissue by promoting apoptosis
and immune responses, thus providing conditions for subsequent neural repair. Additionally, this study observed that
STBI patients with higher IncRNA TUGI levels had a poorer prognosis, suggesting that IncRNA TUG! may play an
important role in the prognosis evaluation of STBI. The potential reason for this may be that IncRNA TUGI regulates the
repair process after nerve injury,>> leading to difficulty in recovery. Further multivariate regression analysis showed that
IncRNA TUG1 was an independent risk factor for poor prognosis in STBI, suggesting that it may become an important
biomarker for prognosis evaluation in STBI patients.

This study also found a significant negative correlation between serum miR-542-3p and IncRNA TUGI levels in
STBI patients, suggesting that the two may regulate the survival and apoptosis of nerve cells through mutual interaction,
thus jointly influencing the occurrence and development of STBI. The downregulation of miR-542-3p and upregulation
of IncRNA TUGI may reflect an imbalance in neural injury and repair within the bodies of STBI patients. Studies*® >’
have shown that miRNAs and IncRNAs usually act in concert through complex regulatory networks in the nervous
system, participating in the regulation of multiple signaling pathways such as neuroinflammation, apoptosis, and
autophagy. Therefore, the interaction between miR-542-3p and IncRNA TUGI1 may provide a molecular mechanism
for the occurrence of STBI. In terms of prognostic prediction, ROC curve analysis showed that the AUCs for miR-542-
3p, IncRNA TUGI, and their combined detection were 0.846, 0.823, and 0.925, respectively. The AUC, sensitivity, and
specificity of combined diagnosis were all higher than those of any single biomarker. This result suggests that the
combined detection of miR-542-3p and IncRNA TUGI has higher application value in the prognosis assessment of STBI
patients. Combined detection not only improves the sensitivity and specificity of prediction but also provides more
comprehensive biomarker information, offering more accurate support for early diagnosis and prognosis assessment of
STBI patients in clinical practice. However, it is important to note that correlation does not imply causation. Although we
found an association between biomarker levels and prognosis, we cannot confirm whether these biomarkers play a direct
role in disease progression. Future studies should aim to clarify whether miR-542-3p and IncRNA TUG] are involved in
the pathophysiological mechanisms of STBI and their potential as therapeutic targets. Additionally, the relationship
between serum miR-542-3p and IncRNA TUGI levels and certain treatments for traumatic headaches, such as anti-CGRP
monoclonal antibodies or botulinum toxin type A, deserves further exploration. These treatments have been shown to
affect pain pathways and may influence the expression of these biomarkers.*°

The clinical significance of this study lies in the fact that detecting the expression levels of miR-542-3p and IncRNA
TUGI provides a new approach and method for the early prognosis evaluation of STBI patients. Especially, the
combined detection of miR-542-3p and IncRNA TUGI1 not only improves the accuracy of prognostic prediction but
also provides more biomarker options for clinicians, helping to formulate individualized treatment plans. However, this
study also has certain limitations. First, since this is a retrospective analysis, there may be selection bias, and the sample
size is relatively small, so the generalizability and extrapolation of the results need further verification. Second, this study
only analyzed the expression of miR-542-3p and IncRNA TUGI in serum, and future research could combine cere-
brospinal fluid or brain tissue samples to further validate their roles in STBI. Moreover, this study did not further explore
the specific roles of miR-542-3p and IncRNA TUGI! in the pathogenesis of STBI. Therefore, subsequent studies can
incorporate molecular biology experiments to analyze the functions and mechanisms of these two molecules in STBI.
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Finally, regarding the issue of external validation, this study has not yet conducted validation using an external dataset. In
future research, we plan to employ independent samples from multiple centers to further validate the combined
diagnostic model in order to ensure its generalizability.

Conclusion

This study shows that the serum level of miR-542-3p is decreased, while the level of IncRNA TUGT is increased in STBI
patients, and their expression levels are negatively correlated. Both miR-542-3p and IncRNA TUGI not only have
independent predictive value in the prognosis assessment of STBI patients but their combined detection can significantly
improve the sensitivity and specificity of prognostic prediction. Therefore, miR-542-3p and IncRNA TUGI1 can be
potential biomarkers for the prognosis assessment of STBI, providing important references for clinical diagnosis and
individualized treatment.
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References

1. Chen X, Zhu L. [Prognostic factors of severe traumatic brain injury and the predictive value of serum translocator protein combined with the
reverse shock index multiplied by Glasgow Coma Scale]. Zhonghua Yi Xue Za Zhi. 2021;101(3):218-223. doi:10.3760/cma.j.cn112137-20200509-
01471

2. Chen Q, Hu X, Cao L, et al. [Effect of early mechanical ventilation on the expression of inflammatory factors and prognosis in patients with severe

traumatic brain injury]. Zhonghua Wei Zhong Bing Ji Jiu Yi Xue. 2021;33(6):727-730. doi:10.3760/cma.j.cn121430-20210111-00046

Wang Y, Ji Z, Yao N, et al. The role of microRNAs in the regulation of critical genes and signalling pathways that determine endometrial

receptivity. Zygote. 2024;32(4):261-270. doi:10.1017/S0967199424000297

4. Zhang Y, Chen X. IncRNA FOXD2-ASI1 affects trophoblast cell proliferation, invasion and migration through targeting miRNA. Zygote. 2020;1-8.

doi:10.1017/80967199419000807

. Tian F, Ying H, Liao S, et al. IncRNA SNHG14 promotes the proliferation, migration, and invasion of thyroid tumour cells by regulating miR-93-

Sp. Zygote. 2022;30(2):183-193. doi:10.1017/S0967199421000319

6. Qin L, Yang Q, Fei Z, et al. Expression of IncRNA TINCR in the placenta of patients with pre-eclampsia and its effect on the biological behaviours
of trophoblasts. Zygote. 2022;30(1):111-119. doi:10.1017/S0967199421000290

7.Yu J, Tang L, Yang L, et al. Role and mechanism of MiR-542-3p in regulating TLR4 in nonylphenol-induced neuronal cell pyroptosis.

Phytomedicine. 2024;123:155123. doi:10.1016/j.phymed.2023.155123

Alshahrani SH, Rakhimov N, Gupta J, et al. The mechanisms, functions and clinical applications of miR-542-3p in human cancers. Pathol Res

Pract. 2023;248:154724. doi:10.1016/j.prp.2023.154724

9. Zhou Y, Zhang H, Zhang Y, et al. MiR-542-3p suppresses inflammation and apoptosis in ischemic stroke by targeting TLR4 and inhibiting the NF-
«B signaling pathway. J Cell Biochem. 2020;121(1):500-511. doi:10.1002/jcb.29155

10. Fu C, Chen M, Hu S, et al. Taurine up-regulated gene 1 and disease development. Zhong Nan Da Xue Xue Bao Yi Xue Ban. 2020;45(9):1127-1135.

doi:10.11817/j.issn.1672-7347.2020.190181

11. Zhang Y, Sun X, Wang C, et al. LncRNA TUG1 promotes neuronal apoptosis after traumatic brain injury via miR-9-5p/NF-kB pathway in mouse

model. Brain Res. 2021;1756:147298. doi:10.1016/j.brainres.2021.147298

12. Li Q, Ma X, Wang Y, et al. Long non-coding RNA TUG1 modulates neuronal cell apoptosis in spinal cord injury by targeting miR-29b-3p/Notchl

axis. Neurochem Res. 2020;45(3):641-653. doi:10.1007/s11064-020-02970-4
13. Fan P, Huang Y-J, Xie X-Y, et al. ALKBHS5 knockdown suppresses gastric cancer progression by reducing the expression of long non-coding RNA
TUGL. Toxicol Res. 2025;14(1):tfae209. doi:10.1093/toxres/tfae209

14. Orr TJ, Lesha E, Kramer AH, et al. Traumatic brain injury: a comprehensive review of biomechanics and molecular pathophysiology. World
Neurosurg. 2024;185:74-88. doi:10.1016/j.wneu.2024.01.084

15. Liu X, Nie XM, Fang CG, et al. Safety and effectiveness of emergency stenting for acute anterior circulation large artery disease. Zhonghua Yi Xue
Za Zhi. 2023;103(43):3487-3494. doi:10.3760/cma.j.cn112137-20230926-00565

16. Liu Q, Zhang W, Luo L, et al. Long noncoding RNA TUGI regulates the progression of colorectal cancer through miR-542-3p/TRIB2 axis and
Whnt/B-catenin pathway. Diagn Pathol. 2021;16(1):47. doi:10.1186/s13000-021-01101-7

17. Chen L, Zhang Y, Zhang H, et al. The abnormal expression of microRNA-542-3p in hepatocellular carcinoma and its clinical significance. Dis
Markers. 2018;2018:3973250. doi:10.1155/2018/3973250

18. Qian L, Wang Y, Wang L, et al. LncRNA TUGI mitigates chronic kidney disease through miR-542-3p/HIF-1o0/VEGF axis. Front Physiol.
2024;15:11730199.

19. Yin R, Zhang X, Wei JJ, et al. [Efficacy and outcomes of shunt surgery for secondary hydrocephalus]. Zhonghua Yi Xue Za Zhi. 2023;103
(25):1936-1939. doi:10.3760/cma.j.cn112137-20230226-00276

20. Qu X, Fang Y, Zhuang S, et al. Micro-RNA miR-542-3p suppresses decidualization by targeting ILK pathways in human endometrial stromal cells.
Sci Rep. 2021;11(1):7186. doi:10.1038/s41598-021-85295-2

21. Wei Q, Guo Z, Chen D, et al. MiR-542-3p suppresses neuroblastoma cell proliferation and invasion by downregulation of KDM1A and ZNF346.
Open Life Sci. 2020;15:173—184. doi:10.1515/biol-2020-0018

bt

(%

*®

International Journal of General Medicine 2025:18 htps: 3449


https://doi.org/10.3760/cma.j.cn112137-20200509-01471
https://doi.org/10.3760/cma.j.cn112137-20200509-01471
https://doi.org/10.3760/cma.j.cn121430-20210111-00046
https://doi.org/10.1017/S0967199424000297
https://doi.org/10.1017/S0967199419000807
https://doi.org/10.1017/S0967199421000319
https://doi.org/10.1017/S0967199421000290
https://doi.org/10.1016/j.phymed.2023.155123
https://doi.org/10.1016/j.prp.2023.154724
https://doi.org/10.1002/jcb.29155
https://doi.org/10.11817/j.issn.1672-7347.2020.190181
https://doi.org/10.1016/j.brainres.2021.147298
https://doi.org/10.1007/s11064-020-02970-4
https://doi.org/10.1093/toxres/tfae209
https://doi.org/10.1016/j.wneu.2024.01.084
https://doi.org/10.3760/cma.j.cn112137-20230926-00565
https://doi.org/10.1186/s13000-021-01101-7
https://doi.org/10.1155/2018/3973250
https://doi.org/10.3760/cma.j.cn112137-20230226-00276
https://doi.org/10.1038/s41598-021-85295-2
https://doi.org/10.1515/biol-2020-0018

Zhang et al

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Liao D, Wei S, Hu J. Inhibition of miR-542-3p augments autophagy to promote diabetic corneal wound healing. Eye Vis. 2024;11(1):3. doi:10.1186/
s40662-023-00370-1

Qian L, Hu W, Wang Y, et al. LncRNA TUGI mitigates chronic kidney disease through miR-542-3p/HIF-10/VEGF axis. Heliyon. 2025;11(1):
¢40891. doi:10.1016/j.heliyon.2024.e40891

Kim J, Park MW, Park YJ, et al. miR-542-3p contributes to the HK2-mediated high glycolytic phenotype in human glioma cells. Genes. 2021;12
(5):633. doi:10.3390/genes12050633

Qu T, Mou Y, Dai J, et al. Changes and relationship of N(6)-methyladenosine modification and long non-coding RNAs in oxidative damage induced
by cadmium in pancreatic B-cells. Toxicol Lett. 2021;343:56-66. doi:10.1016/j.toxlet.2021.02.014

Yang Y. YAP1 overexpression aggravates the progress of diabetic retinopathy by activating the TUG1/miR-144-3p/VEGFA signaling pathway in
the hypoxia-induced DR MRMECs model. Tissue Cell. 2025;92:102620. doi:10.1016/j.tice.2024.102620

Hao Q, Yan J, Ren J, et al. [Screening of the IncRNA SNHG3 regulating CART expression in the bovine hypothalamus]. Sheng Wu Gong Cheng
Xue Bao. 2024;40(7):2162-2177. doi:10.13345/j.cjb.230656

Dong Y, Fan G, Li Y, et al. TUGI represses apoptosis, autophagy, and inflammatory response by regulating miR-27a-3p/SLIT2 in
lipopolysaccharide-treated vascular endothelial cells. J Surg Res. 2020;256:345-354. doi:10.1016/j.jss.2020.05.102

Zhang Y, Zhang Z, Li Y, et al. LncRNA TUGI aggravates cerebral ischemia/reperfusion injury by regulating miR-200a-3p/NLRP3 axis. Front
Neurosci. 2021;15:645409.

Wang H, Guo C, Li Y, et al. LncRNA TUG! inhibits mitophagy and promotes neuronal apoptosis through the FBXW7/SIRT1 pathway in ischemic
stroke. Mol Neurobiol. 2022;59(9):5538-5552.

LiulJ, Xu Y, He S, et al. LncRNA TUG1 mediates neuroinflammation via the NF-«xB signaling pathway in status epilepticus. J Neuroinflammation.
2020;17(1):206. doi:10.1186/s12974-020-01865-7

Chen L, Zhang W, Dong X, et al. LncRNA TUG]1 regulates microglial metabolic reprogramming and neuroinflammation in epilepsy. Cell Mol
Neurobiol. 2021;41(6):1327-1340.

Chen X, Xie Y, Liang C, et al. Tugl acts on ERK12 signaling pathway to aggravate neuronal damage after acute ischemic stroke. Cell Mol Biol.
2022;68(1):51-58. doi:10.14715/cmb/2022.68.1.8

Ju C, Ma Y, Zuo X, et al. Photobiomodulation promotes spinal cord injury repair by inhibiting macrophage polarization through IncRNA
TUG1-miR-1192/TLR3 axis. Cell Mol Biol Lett. 2023;28(1):5. doi:10.1186/s11658-023-00417-0

Meng D, Wu L, Li Z, et al. LncRNA TUG]1 ameliorates diabetic nephropathy via inhibition of PU.1/RTN1 signaling pathway. J Leukoc Biol.
2022;111(3):553-562. doi:10.1002/JLB.6A1020-699RRR

Zhang Y, Zhang M. IncRNA SNHG14 involved in trophoblast cell proliferation, migration, invasion and epithelial-mesenchymal transition by
targeting miR-330-5p in preeclampsia. Zygote. 2021;29(2):108-117. doi:10.1017/S0967199420000507

Ning XH, Han B, Peng Y, et al. LncRNA pol-Inc78 as a ceRNA regulates antibacterial responses via suppression of pol-miR-n199-3p-mediated
SARM down-regulation in Paralichthys olivaceus. Zool Res. 2024;45(1):25-35. doi:10.24272/j.issn.2095-8137.2022.520

Jing S, Feng Y, He XL, et al. [Effects of IncRNA-UCAI1 targeting miR-204-5p on the proliferation, migration, apoptosis and immune escape of
endometrial carcinoma cells]. Zhonghua Zhong Liu Za Zhi. 2023;45(1):56-63. doi:10.3760/cma.j.cn112152-20200623-00588

Xing F, Li YM, Gao MM. [The effect of IncRNA ADPGK-ASI on the proliferation and apoptosis of retinoblastoma cells by targeting miR-200b-
5p). Zhonghua Zhong Liu Za Zhi. 2023;45(3):230-237. doi:10.3760/cma.j.cn112152-20210909-00686

Pellesi L, Onan D, Martelletti P. Onabotulinumtoxin A for the treatment of post-traumatic headache: is it better than anti-CGRP antibodies? Toxins.
2024;16(10):427. doi:10.3390/toxins16100427

International Journal of General Medicine Dovepress
Taylor & Francis Group

Publish your work in this journal

The International Journal of General Medicine is an international, peer-reviewed open-access journal that focuses on general and internal
medicine, pathogenesis, epidemiology, diagnosis, monitoring and treatment protocols. The journal is characterized by the rapid reporting of
reviews, original research and clinical studies across all disease areas. The manuscript management system is completely online and includes a
very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from
published authors.

Submit your manuscript here: https://www.dovepress.com/international-journal-of-general-medicine-journal

. International Journal of General Medicine 2025:18
3450 B X in O )


https://doi.org/10.1186/s40662-023-00370-1
https://doi.org/10.1186/s40662-023-00370-1
https://doi.org/10.1016/j.heliyon.2024.e40891
https://doi.org/10.3390/genes12050633
https://doi.org/10.1016/j.toxlet.2021.02.014
https://doi.org/10.1016/j.tice.2024.102620
https://doi.org/10.13345/j.cjb.230656
https://doi.org/10.1016/j.jss.2020.05.102
https://doi.org/10.1186/s12974-020-01865-7
https://doi.org/10.14715/cmb/2022.68.1.8
https://doi.org/10.1186/s11658-023-00417-0
https://doi.org/10.1002/JLB.6A1020-699RRR
https://doi.org/10.1017/S0967199420000507
https://doi.org/10.24272/j.issn.2095-8137.2022.520
https://doi.org/10.3760/cma.j.cn112152-20200623-00588
https://doi.org/10.3760/cma.j.cn112152-20210909-00686
https://doi.org/10.3390/toxins16100427
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Materials and Methods
	Basic Information
	Inclusion and Exclusion Criteria
	Inclusion Criteria
	Exclusion Criteria

	Detection of Serum miR-542-3p and lncRNA TUG1 Levels
	Follow-up and Prognostic Assessment
	Statistical Analysis

	Results
	Comparison of Serum miR-542-3p and lncRNA TUG1 Levels Between Group Aand Group B
	Correlation Between miR-542-3p and lncRNA TUG1 Expression
	Comparison of Clinical Data and Serum miR-542-3p and lncRNA TUG1 Levels Between Poor Prognosis and Good Prognosis Groups
	Multivariate Logistic Regression Analysis of Factors Influencing Poor Prognosis in STBI Patients
	Correlation Between miR-542-3p, lncRNA TUG1, and Poor Prognosis in STBI Patients
	Predictive Diagnostic Value of miR-542-3p, lncRNA TUG1, and Their Combination for Poor Prognosis in STBI Patients

	Discussion
	Conclusion
	Disclosure

