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Abstract. The aim of the present study was to investigate 
the role of plasmacytoma variant translocation gene 1 
(PVT1) in the occurrence and development of sepsis‑induced 
inflammation and cardiac dysfunction and its underlying 
mechanism. A sepsis rat model was first established by 
cecal ligation and puncture. The mRNA levels of PVT1 and 
microRNA‑143 in the myocardial tissues of rats were detected 
by reverse transcription‑quantitative polymerase chain 
reaction (RT‑qPCR) analysis. Cardiac function, levels of 
myocardial injury markers and inflammatory indicators were 
detected following PVT1 knockdown. The regulatory effect 
of microRNA‑143 on PVT1 was assessed using a luciferase 
reporter gene assay and RT‑qPCR analysis. The specific role 
of PVT1 in regulating the mitogen‑activated protein kinase 
(MAPK)/nuclear factor (NF)‑κB pathway was detected 
using western blot analysis. PVT1 was downregulated and 
microRNA‑143 was upregulated in the myocardial tissues of 
sepsis rats. The left ventricular peak pressure was markedly 
decreased in the sepsis rats. By contrast, the left ventricular 
end diastolic pressure, levels of inflammatory indicators, 
myocardial injury markers and complement proteins of C5 
and C5a were increased in the sepsis rats. The above changes 
were reversed by PVT1 knockdown or the upregulation of 
microRNA‑143. MicroRNA‑143 was confirmed as being 
bound to PVT1 using the luciferase reporter gene assay 
and RT‑qPCR analysis. Upregulated PVT1 was capable of 
activating the MAPK/NF‑κB pathway. Taken together, PVT1 
was upregulated in the myocardial tissues of sepsis rats, 
which inhibited cardiac function and promoted the secretion 
of inflammatory factors; and the mechanism was associated 
with the MAPK/NF‑κB pathway.

Introduction

Sepsis is the leading cause of infection complications. 
Sepsis‑induced multiple organ dysfunction syndrome severely 
threatens the health of infected patients with a mortality rate 
of 33.3% worldwide (1). A large number of clinical studies 
have shown that patients with sepsis experience fever, shock, 
and can succumb to mortality due to excessive inflammatory 
reactions. A sepsis animal model induced by injection of 
tumor necrosis factor (TNF)‑α or interleukin (IL)‑1 has also 
confirmed the dangers of sepsis to the fetus. Myocardial injury 
is frequently observed in patients with sepsis, with a prevalence 
of up to 40% (2). Although adequate fluid resuscitation and 
vasoactive drugs are immediately applied, decompensated 
circulatory failure remains a significant challenge in clinical 
treatment  (3). The excessive release of a large number of 
cytokines and inflammatory mediators seriously damages 
cardiac function in patients with sepsis (4,5).

With the extensive use of RNA‑sequencing technology, 
comprehensive analysis of transcription has progressed 
substantially. Over 98% of genomes do not encode proteins, 
which are termed non‑coding RNAs (ncRNAs)  (6). Long 
non‑coding RNAs (lncRNAs) are a class of ncRNAs >200 nt 
in length. lncRNAs have temporospatial characteristics, and 
are incapable of encoding proteins as the meaningful open 
reading frame is lacking. Previous studies have revealed that 
lncRNAs are involved in the pathophysiology of tumors by 
transcriptional or post‑transcriptional regulation, chromo-
somal rearrangement, endogenous small interfering RNA 
production, and the construction of protein complexes (7).

The transcript of the human gene plasmacytoma variant 
translocation gene 1 (PVT1) belongs to the intergenic 
lncRNAs. PVT1 is located in the sense strand of chromo-
some 8q24, which spans genome intervals for >300 kb (8). 
In tumor cells, the chromosome 8q24 region is the highest 
susceptible target for DNA amplification. Its abnormal ampli-
fication indicates a high risk of tumor occurrence. In addition, 
chromosome 8q24 contains various risk sites that are associ-
ated with the terminal stage of type 2 diabetic nephropathy 
and non‑integrative cleft lip and palate (9,10). However, the 
specific role of PVT1 in myocardial diseases requires further 
investigation. The aim of the present study was to investigate 
the role of PVT1 in the occurrence and development of 
sepsis‑induced inflammation and cardiac dysfunction and its 
underlying mechanism.

PVT1 regulates inflammation and cardiac function 
via the MAPK/NF‑κB pathway in a sepsis model

FANG FENG,  YAN QI,  CHENMING DONG  and  CHAOHUI YANG

Department of Critical Care Medicine, The Second Hospital of Lanzhou University, Lanzhou, Gansu 730000, P.R. China

Received May 30, 2018;  Accepted August 22, 2018

DOI:  10.3892/etm.2018.6814

Correspondence to: Dr Fang Feng, Department of Critical Care 
Medicine, The Second Hospital of Lanzhou University, 82 Cuiying 
Gate, Chengguan, Lanzhou, Gansu 730000, P.R. China
E‑mail: emzo00@163.com

Key words: plasmacytoma variant translocation gene 1, 
mitogen‑activated protein kinase/nuclear factor‑κB pathway, sepsis, 
cardiac function, inflammation



FENG et al:  PVT1 REGULATES INFLAMMATION AND CARDIAC FUNCTION4472

Materials and methods

Animals. In total, 60 male rats of SPF grade (8 weeks old, 
weighing 180‑220 g; Experimental Animals Center of Lanzhou 
University, Lanzhou, China) were selected for the present 
study. The rats were housed in a temperature‑controlled room 
(21±2˚C) on a 12:12‑h light/dark cycle (lights on at 06:00). All 
rats had free access to water and food.

Sepsis rat model construction. The sepsis model was 
constructed using the cecal ligation and puncture (CLP) 
procedure  (11). Briefly, the rats were anesthetized with 
2.5% pentobarbital (40 mg/kg) intraperitoneally and posi-
tioned on the operating table. A longitudinal midline incision 
was made to expose the abdominal cavity. The mesentery was 
carefully separated and colon contents were lightly squeezed 
to fill back to the cecum. It is important that the cecal 
branch of ileocecal artery is avoided to prevent hemorrhage. 
Subsequently, 30% of the cecum was ligated and punctured 
with an 18‑gauge needle between the ligation and terminal. 
The cecum was returned to the abdomen and the incision was 
sutured. The rats were housed in the feeding room at 22˚C 
following CLP. Vital signs were observed until revival from 
anesthesia and every 6 h subsequently. The postoperative rats 
were given free access to food and water without any other 
treatments. A similar surgical procedure was performed 
in the sham group, with the exception of the ligation and 
puncture of the cecum. The rats used in this experiment were 
obtained from the Model Animal Research Center of Nanjing 
University (Nanjing, China). All experiments were approved 
by the Animal Ethics Committee of Lanzhou University 
(Lanzhou, China).

Lentivirus transfection. The rats in the experimental group 
were depressed following the surgical procedure, the food and 
water intake was reduced, and there was a lag in response. The 
rats of the same age were randomly assigned into the sham 
group (n=10), CLP group (n=10), CLP + lentivirus (LV)‑vector 
group (n=10), CLP + LV‑short hairpin (sh)PVT1 group (n=10), 
CLP + microRNA‑NC group (n=10) and CLP + microRNA‑143 
mimics group (n=10). The oligonucleotide sequences and 
lentiviruses used in the experiments were all constructed by 
GenePharma (Shanghai, China). Sequences for shPVT1 were 
as follows: shPVT1 #1 forward, 5'‑GCU​UGG​AGG​CUG​AGG​
AGU​UTT‑3' and reverse, 5'‑AAC​UCC​UCA​GCC​UCC​AAG​
CTT‑3'; shPVT1 #2 forward,  5'‑CCC​AAC​AGG​AGG​ACA​
GCU​UTT‑3' and reverse, 5'‑AAG​CUG​UCC​UCC​UGU​UGG​
GTT‑3'. The sequence for microRNA‑NC was 5'‑UUC​UCC​
GAA​CGU​GUC​ACG​UTT‑3'. The sequence for microRNA‑143 
mimics was 5'‑UGA​GAU​GAA​GCA​CUG​UAG​CUC‑3'. The 
corresponding lentivirus (multiplicity of infection=20), 
100 nM microRNA‑NC or 100 nM microRNA‑143 mimic 
was administrated into the tail vein following surgery. 
Each rat was housed in an individual cage following revival 
from anesthesia. Serum samples were obtained from the 
tail vein 24 h following surgery. A limulus assay (Bioendo 
Technology, Xiamen, China) was used to detect endotoxin 
concentrations. The rats were anaesthetized with 10% chloral 
hydrate (400 mg/kg, intraperitoneally; Beyotime Institute 
of Biotechnology, Shanghai, China) and then sacrificed by 

cervical dislocation 24 h after surgery and myocardial tissues 
were harvested and preserved in liquid nitrogen for the 
following experiments. No rats exhibited signs of peritonitis 
following the administration of 10% chloral hydrate.

Cell culture and transfection. The H9c2 rat cardiomyocyte 
cell line was obtained from American Type Culture Collection 
(Manassas, VA, USA). The H9c2 cells were cultured at 37˚C 
with 5% CO2 in Dulbecco's modified Eagle's medium supple-
mented with 10% fetal bovine serum (both Gibco; Thermo 
Fisher Scientific, Inc., Waltham, MA, USA), 100  IU/ml 
penicillin and 10 µg/ml streptomycin. Cell transfection was 
performed using Lipofectamine 2000 (Invitrogen; Thermo 
Fisher Scientific, Inc.) according to the manufacturer's 
protocol when the confluence was up to 70‑80%. The culture 
medium was replaced every 6 h. The transfected cells were 
collected for the following in vitro experiments.

Cardiac function determination. Following anesthesia of the 
rats, left intraventricular intubation was performed via the 
right common carotid artery. The MFLab 3.01 package in 
the FDP‑1 HRV & BRS analysis system was used to monitor 
left ventricular peak pressure (LVPP) and left ventricular end 
diastolic pressure (LVEDP).

Enzyme‑linked immunosorbent assay (ELISA). The 
corresponding reagents were prepared and placed at room 
temperature. The sample or standard solution (100 µl) was 
added to sample wells or standard wells, respectively. 
CK‑MB (cat. no. ab31832), cTnI (cat. no. ab47003), C5 (1:200, 
ab4616), C5a (cat. no. ab194637), TNFα (cat. no. ab220210), 
IL‑5 (cat.  no.  ab200248), IL‑1β (cat.  no.  ab46608), IL‑10 
(cat.  no.  ab100765), IL‑17 (cat.  no.  ab214028) and IFNγ 
(cat. no. ab46107; all 1:200; Abcam, Cambridge, MA, USA) 
primary antibodies were then added for incubation at room 
temperature for a total of 2  h. Subsequently, horseradish 
peroxidase‑labeled antibodies were added. Following incu-
bation for 1 h at room temperature, 100 µl of a substrate 
(a mixture of solutions A and B) was added in the dark for 
10 min to get a color reaction. The absorbance value at the 
wavelength of 450 nm was detected using a microplate reader 
(Bio‑Rad Laboratories, Inc., Hercules, CA, USA).

Luciferase reporter gene assay. The Kyoto Encyclopedia of 
Genes and Genomes (KEGG) database (https://www.kegg.
jp/) was used to predict the upstream gene of PVT1. The H9c2 
cells were co‑transfected with wild‑type PVT1 (PVT1‑WT) 
or mutant‑type PVT1 (PVT1‑MUT) and microRNA‑negative 
control (NC) or microRNA‑143 mimics (all Tiangen Biotech 
Co., Ltd., Beijing, China), respectively. The pRL‑TK vector 
was transfected as the loading control. The luciferase activity 
was determined according to the instructions of the relative 
commercial kit. The relative luciferase activity was deter-
mined as the luciferase activity of firefly/luciferase activity 
of Renilla.

RNA extraction and reverse transcription‑quantitative 
polymerase chain reaction (RT‑qPCR) analysis. A TRIzol 
kit (Invitrogen; Thermo Fisher Scientific, Inc.) was used to 
extract total RNA from the tissues. The reverse transcription 
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reaction was performed based on the manufacturer's protocol 
of the PrimeScript RT reagent kit (Takara Bio, Inc., Tokyo, 
Japan). The obtained complementary cDNA was amplified 
by the following PCR amplification reaction conditions: 
Denaturation at 94˚C for 30 sec, annealing at 55˚C for 30 sec 
and extension at 72˚C for 90 sec, for a total of 40 cycles. 
Reverse transcription system was 20 µl: 1 µl Total RNA, 5 µl 
5x Transcript All‑in‑One SuperMix for qPCR, 2.5 µl gDNA 
Remover, 0.5 µl (10 µM) for each primer and RNase‑free 
water (7). The primers used in the experiment were as follows: 
PVT1 forward, 5'‑GGG​GTA​CCC​TCC​GGG​CAG​AGC​GCG​
TGT​G‑3' and reverse, 5'‑CGG​GAT​CCT​AGA​CAC​GAG​GCC​
GGC​CAC​GC‑3'; GAPDH forward, 5'‑ACC​CAC​TCC​TCC​
ACC​TTT​GA‑3' and reverse, 5'‑CTG​TTG​CTG​TAG​CCA​AAT​
TCG​T‑3'. Relative quantitative analysis of data was carried 
out by 2‑ΔΔCq method (12).

Western blot analysis. Total protein was extracted from the 
treated cells using radioimmunoprecipitation assay solution 
(Beyotime Institute of Biotechnology). The bicinchoninic 
acid method was used for quantitative protein concentration. 
The protein sample (10 µl/lane) was separated by electro-
phoresis on a 10% sodium dodecyl sulfate‑polyacrylamide 
gel and then transferred onto a polyvinylidene fluoride 
membrane (EMD Millipore, Billerica, MA, USA). The 
membranes were blocked with skimmed milk, following 
which the membranes were incubated with primary anti-
bodies, including p‑p38 (cat. no. 4511), p38 (cat. no. 8690), 
p‑NF‑κB (cat. no. 3033), NF‑κB (cat. no. 8242), p‑JAK2 
(cat. no. 3776), JAK2 (cat. no. 4040), p‑STAT3 (cat. no. 9145), 
STAT3 (cat. no. 9139), GAPDH (cat. no. 2118; all 1:500; 
Cell Signaling Technology, Inc., Danvers, MA, USA) 
overnight at 4˚C. The membranes were then washed with 
Tris‑buffered saline with Tween‑20, followed by incubation 
with horseradish peroxidase‑conjugated goat anti‑rabbit IgG 
secondary antibodies (cat. no. ab6721; 1:2,000; Abcam). The 
protein blot on the membrane was exposed by an enhanced 
chemiluminescence (ECL) kit (EMD Millipore). The gray 
value by ImageJ (version 1.38; National Institutes of Health, 

Bethesda, MA, USA) is used for the densitometric analysis 
of protein.

Statistical analysis. All statistical analyses were performed 
using Statistical Product and Service Solutions (SPSS) 17.0 
software (SPSS, Inc., Chicago, IL, USA). GraphPad Prism 5 
(GraphPad Software, Inc., La Jolla, CA, USA) was introduced 
for image editing. Measurement data are expressed as the 
mean ±  standard deviation. An independent‑sample t‑test 
was used to compare the differences between two groups. 
One‑way analysis of variance followed by a post hoc test 
(Scheffé's method) was applied for multiple comparisons 
of groups. P<0.05 was considered to indicate a statistically 
significant difference.

Results

PVT1 is upregulated in myocardial tissues of sepsis rats. 
Initially, the rat sepsis model was successfully established 
by CLP. PVT1 was upregulated in the myocardial tissues of 
the sepsis rats, as demonstrated by RT‑qPCR analysis. The 
LV‑vector and LV‑shPVT1 vectors were constructed and 
injected into the sepsis rats via the tail vein, respectively. PVT1 
was markedly lower in the rats injected with LV‑shPVT1 than 
in those injected with the LV‑vector (Fig. 1A). Subsequently, 
the serum levels of endotoxin in rat myocardial tissues were 
detected. The data indicated that the endotoxin level was 
markedly increased in the sepsis rats. LV‑shPVT1 injection 
did not affect the endotoxin level in the sepsis rats (Fig. 1B).

PVT1 regulates sepsis‑induced inflammation and cardiac 
function. Lower LVPP and decreased LVEDP were observed 
in the rats of the CLP group than those of the sham group, 
which were reversed by LV‑shPVT1 injection (Fig.  2A 
and B). Subsequently, the serum levels of myocardial injury 
markers were detected in each rat. The data demonstrated 
that the levels of creatine kinase (CK), CK‑MB and cardiac 
troponin I (cTn‑I) were markedly higher in the rats of the 
CLP group than in those of the sham group, which were also 

Figure 1. PVT1 is upregulated in myocardial tissues of sepsis rats. PVT1 was examined by reverse transcription‑quantitative polymerase chain reaction 
analysis. (A) The expression of PVT1 and (B) the serum level of endotoxin in the sham group, CLP group, CLP + LV‑vector group and CLP + LV‑shPVT1 
group. PVT1, plasmacytoma variant translocation gene 1; CLP, cecal ligation and puncture; LV, lentivirus; sh, short hairpin RNA. *P<0.05.
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Figure 3. PVT1 is regulated by miR‑143. (A) Binding site of PVT1 and microRNA‑143. (B) miR‑143 was found to directly bind to PVT1‑WT. (C) Expression 
of microRNA‑143 following PVT1 knockdown. PVT1, plasmacytoma variant translocation gene 1; miR, microRNA; NC, negative control; LV, lentivirus; 
sh, short hairpin RNA; WT, wild‑type; MUT, mutant. *P<0.05.

Figure 2. PVT1 regulates sepsis‑induced inflammation and cardiac function. (A) LVPP, (B) LVEDP, (C) CK, (D) CK‑MB and (E) cTn‑I levels in the sham 
group, CLP group, CLP + LV‑vector group and CLP + LV‑shPVT1 group. Serum levels of (F) C5, C5a, (G) TNF‑α, IL‑1β, IL‑6, IL‑10, IL‑17 and IFN‑γ in 
the sham group, CLP group, CLP + LV‑vector group and CLP + LV‑shPVT1 group. PVT1, plasmacytoma variant translocation gene 1; CLP, cecal ligation 
and puncture; LV, lentivirus; sh, short hairpin RNA; LVPP, left ventricular peak pressure; LVEDP, left ventricular end diastolic pressure; CK, creatine kinase; 
cTn‑I, cardiac troponin I; TNF‑α, tumor necrosis factor‑α; IL, interleukin; IFN‑γ, interferon‑γ. *P<0.05.
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reversed by LV‑shPVT1 injection (Fig. 2C‑E). Similarly, the 
complement proteins of C5 and C5a were higher in the rats of 
the CLP group than in those of the sham group. LV‑shPVT1 
injection markedly reversed the elevated levels of comple-
ment proteins (Fig. 2F). Furthermore, inflammatory factors 
were found to be higher in serum samples from the CLR 
group in than those from sham group, including TNF‑α, 
IL‑1β, IL‑6, IL‑10, IL‑17 and interferon (IFN)‑γ. Following 
injection with LV‑shPVT1, the elevated levels of inflamma-
tory factors were markedly decreased (Fig. 2G). The above 
data demonstrated that PVT1 regulated sepsis‑induced 
inflammation and cardiac function.

PVT1 is regulated by microRNA‑143. PVT1 was predicted 
to be regulated by microRNA‑143 through a bioinformatics 

method (Fig. 3A). The luciferase reporter gene assay revealed 
that the luciferase activity of PVT1‑WT was markedly 
reduced, indicating that PVT1 was able to directly bind to 
microRNA‑143 (Fig. 3B and C). These results confirmed that 
PVT1 may be regulated by microRNA‑143.

MicroRNA‑143 regulates sepsis‑induced inflammation and 
cardiac function. The level of microRNA‑143 was lower in 
rats of the CLP group than in those of the sham group, which 
was markedly reversed by transfection with microRNA‑143 
mimics (Fig. 4A). It was found that LVPP was elevated and 
LVEDP was reduced following microRNA‑143 mimics 
transfection in the sepsis rats (Fig. 4B and C). In addition, the 
upregulation of microRNA‑143 markedly decreased serum 
levels of CK, CK‑MB and cTn‑I in the sepsis rats (Fig. 4D‑F). 

Figure 4. Overexpression of miR‑143 improves sepsis‑induced inflammation and cardiac function. (A) Levels of miR‑143 in the sham group, CLP group, 
CLP + miR‑NC group and CLP + miR‑143 mimics group. (B) LVPP, (C) LVEDP, (D) CK, (E) CK‑MB and (F) cTn‑I levels in the CLP + miR‑NC group and 
CLP + miR‑143 mimics group. Serum levels of (G) C5, C5a, (H) TNF‑α, IL‑1β, IL‑6, IL‑10, IL‑17 and IFN‑γ in the CLP + miR‑NC group and CLP + miR‑143 
mimics group. PVT1, plasmacytoma variant translocation gene 1; CLP, cecal ligation and puncture; miR, microRNA; NC, negative control; LVPP, left 
ventricular peak pressure; LVRFP, left ventricular end diastolic pressure; CK, creatine kinase; cTn‑I, cardiac troponin I; TNF‑α, tumor necrosis factor‑α; 
IL, interleukin; IFN‑γ, interferon‑γ. *P<0.05.
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The protein expression levels of C5 and C5a in the sepsis rats 
were also reduced following microRNA‑143 mimics transfection 
(Fig. 4G). Furthermore, the upregulation microRNA‑143 mark-
edly reduced the serum levels of inflammatory factors (Fig. 4H).

PVT1 regulates the MAPK/NF‑κB pathway. It has been 
reported that the MAPK/NF‑κB pathway is crucial in the 
inflammatory response  (9). Therefore, the present study 
examined whether PVT1 regulates inflammation and cardiac 
function via the MAPK/NF‑κB pathway. The western blot 
results showed that the MAPK/NF‑κB pathway was activated 
in the sepsis rats, which was inhibited by PVT1 knockdown. 
However, no significant changes were found in the protein levels 
of Janus kinase 2 (JAK2) or signal transducer and activator of 
transcription 3 (Fig. 5). These data suggested that PVT1 regu-
lates sepsis‑induced inflammation and cardiac function via the 
MAPK/NF‑κB pathway.

Discussion

Sepsis‑induced myocardial dysfunction occurs in the early stage 
of sepsis. It gradually progresses into cardiac insufficiency if 
effective treatment is not performed, which is the leading 
cause of mortality in patients with non‑cardiogenic heart 
diseases (13). Substantial cumulative evidence indicates that 
various calcium transporters and the myofilaments are involved 
in sepsis‑induced myocardial pathology (14). The inflammatory 
reaction caused by sepsis impairs cardiac glucose metabolism, 
inducing myocardial dysfunction (15). Inflammatory cytokines, 
including TNF‑α and IL‑6, are also involved in sepsis‑induced 
myocardial injury (16).

TNF‑α was previously considered to be secreted by activated 
macrophages, however, studies have shown that TNF‑α can also 

be secreted by sepsis‑stimulated cardiomyocytes (17). In a canine 
model of septic shock, TNF‑α induced myocardial dysfunction 
in a dose‑dependent manner  (18,19). IL‑1 is synthesized 
by monocytes, macrophages and neutrophils stimulated by 
TNFs. Functionally, IL‑1 inhibits myocardial contractility 
by stimulating nitric oxide synthase. IL‑6, another important 
pro‑inflammatory cytokine, is also involved in the pathogenesis 
of sepsis. IL‑6 is a better predictor of sepsis than TNF‑α due 
to its longer persistence in the circulation (20). In the present 
study, it was found that downregulated PVT1 markedly reduced 
the expression levels of inflammatory cytokines (TNF‑α, IL‑1β, 
IL‑6, IL‑10, IL‑17, and IFN‑γ), suggesting that PVT1 is involved 
in regulating inflammation. Although cytokines are likely to be 
crucial at the early‑systolic phase, previous in vitro experiments 
have found that cardiac function continues to decline even when 
sepsis has recovered (21,22). Therefore, myocardial inhibitors 
are not the only reason for sepsis‑induced myocardial injury.

MAPKs belong to the serine/threonine protein kinase 
family. MAPKs are widely present in eukaryotic cells. 
Extracellular signals, including physical stress, growth 
factors, inflammatory factors and bacterial complexes, can 
activate MAPKs, thereby stimulating cellular responses (23). 
NF‑κB is a downstream molecule of p38 MAPK, which 
belongs to a type of nucleoprotein factor. There are five 
subtypes of NF‑κB, namely Rel (i.e., c‑Rel), RelA (i.e., p65), 
RelB, NF‑κB1 (i.e., p50) and NF‑κB2 (i.e., p52). Different 
dimers can be formed with different subtypes, and the most 
common is p65/p50 (24,25). It has been shown that p65/p50 
is closely associated with the activation of inflammatory 
genes induced by IL‑1β or TNF‑α. The activation and inac-
tivation of NF‑κB are mainly regulated by the inhibitory 
subunit of NF‑κB (IκB) and IκB‑kinase (IKK), respectively. 
The activation of NF‑κB is strictly regulated; extracellular 

Figure 5. Overexpression of PVT1 activated the MAPK/NF‑κB pathway. Phosphorylation levels of p38, NF‑κB, JAK2 and STAT3 in the sham group, CLP 
group, CLP + LV‑vector group and CLP + LV‑shPVT1 group. PVT1, plasmacytoma variant translocation gene 1; CLP, cecal ligation and puncture; LV, lenti-
virus; sh, short hairpin RNA; NF‑κB, nuclear factor‑κB; JAK2, Janus kinase 2; STAT3, signal transducer and activator of transcription; p‑, phosphorylated. 
*P<0.05.
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stimuli, including ischemia, hypoxia, calcium overload, 
oxygen free radicals and inflammatory factors, can activate 
IKK to phosphorylated (p‑)IKK. Subsequently, p‑IKKα and 
p‑IKKβ phosphorylate serine residues of IκBα (Ser32/Ser36) 
and serine residues of IκBβ (Serr9/Ser32), respectively. The 
activated NF‑κB dimer enters into the nucleus and regulates 
the transcription of several inflammation‑related target genes. 
As a result, inflammatory reactions, apoptosis, free radical 
damage and other pathophysiological processes are medi-
ated (26,27). Previous studies have confirmed that activation 
of the NF‑κB pathway is not only regulated by its inhibitor 
IκB, but also by p38 MAPK, which further contributes to the 
transcription of inflammation‑related genes (28). The present 
study indicated that downregulated PVT1 can markedly 
inhibit the MAPK/NF‑kB pathway, thus being involved in the 
regulation of inflammatory factors. In the present study, the 
specific role of PVT1 in myocardial diseases was examined, 
and it was found that PVT1 was important in the occurrence 
and development of sepsis‑induced inflammation and cardiac 
dysfunction. However, there were a number of limitations in 
the present study. Neither the expression of PVT1 in other 
tissues nor changes of local cytokines in the myocardium 
were measured in the present study. In addition, further inves-
tigation of the location of the expression of mRNA‑143 in the 
heart is warranted.

In conclusion, PVT1 was upregulated in the myocardial 
tissues of sepsis rats, which inhibited cardiac function and 
promoted the secretion of inflammatory factors. The mechanism 
was found to be associated with the MAPK/NF‑κB pathway.
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