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Abstract. Cytidine monophosphate kinase 2 (CMPK2) is a
mitochondrial nucleotide monophosphate kinase which is
important for the substrates of mitochondrial DNA synthesis
and has been reported to participate in macrophage activation
and the inflammatory response. The purpose of the present
research was to determine the potential role of CMPK2 in
hepatic ischemia/reperfusion (I/R) injury and to elucidate the
underlying molecular mechanisms. The present study investi‑
gated the role of CMPK2 in regulating the NLRP3 pathway
and liver dysfunction induced by hepatic I/R both in vivo and
in vitro. It was revealed that hypoxia/reoxygenation (H/R)
treatment enhanced the mRNA expression levels of CMPK2,
NLRP3, IL‑18, IL‑1β and TNF‑α in RAW 264.7 cells. The
protein expression levels of IL‑18, IL‑1β and cleaved‑caspase‑1
were decreased following CMPK2 knockdown. Furthermore,
the inhibition of AIM2 downregulated the expression level of
IL‑1β, IL‑18 and cleaved‑caspase‑1 in the CMPK2 knockdown
group followed by H/R treatment, while the inhibition of
NLRP3 did not. CMPK2 deficiency also decreased alanine
aminotransferase and aspartate aminotransferase expression
in mice serum, as well as the pathological changes in the liver.
Similarly, the release of IL‑18 and IL‑1β in mouse serum was
also restrained with the decline of CMPK2. In conclusion,
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the results of the present study demonstrate that CMPK2 is
indispensable for NLRP3 inflammasome activation, making
CMPK2 an effective target to relieve the liver from I/R injury.
In addition, the function of CMPK2 is closely associated with
NLRP3 inflammasome activation, instead of AIM2.
Introduction
I/R injury is a pivotal etiological factor for hepatic dysfunction,
and graft failure during liver transplantation and resection (1‑3).
It has previously been reported that the mechanism of hepatic
I/R injury includes necrocytosis, metabolic disturbances
and the immune response of inflammation; however, the
complete molecular pathology of hepatic I/R injury is yet to be
elucidated (4). Kupffer cells (KCs) are identified as liver‑settled
macrophages and are responsible for identifying and removing
exogenous particles and immunoreactive materials that are
considered harmful to the human body (5). When activated
by liver I/R treatment, KCs adjust the outcome of the immune
response in the liver via the regulation of inflammatory
signaling pathways (4,5).
The NLRP3 inflammasome, which consists of NLRP3
(a transducer), ASC (an adapter) and caspase‑1 (an effector),
has been identified as a multiprotein complex (6,7). The
stimulation of the NLRP3 inflammasome relies on a special
ignition system requiring two necessary processes: Priming
and activation. The priming step involves stimulating the
synthesis of both NLRP3 and pro‑interleukin (IL)-1β, which
results in a decrease in the threshold of NLRP3 inflamma‑
some activation. The second step, activation, is a poorly
characterized event, during which the NLRP3 inflammasome
is packaged so as to cleave pro‑caspase‑1 to mature caspase‑1.
Once triggered, pro‑IL‑18 and pro‑IL‑1β are cleaved by
mature caspase‑1 to produce functional inflammatory cyto‑
kines, namely IL‑18 and IL‑1β (6,8). Uncontrollable NLRP3
inflammasome is associated with several diseases, such as
atherosclerosis (9), sepsis (10), Crohn's disease (11), acute
myocardial infarction (12) and cancer (13). Furthermore, recent
research has revealed that the NLRP3 pathway is contained in
the pathological development of hepatic I/R injury (14‑16).
CMPK2, a pyrimidine nucleoside monophosphate kinase,
was reported to be in connection with the generation of
mitochondrial DNA (mtDNA) (17). CMPK2 is stimulated
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by poly(I:C) and LPS, indicating that CMPK2 has a potent
antiviral and antibacterial influence (18‑20). Certain other
studies have reported the association between CMPK2 and
several diseases, such as multiple sclerosis (21), human
immunodeficiency virus (22) and Porcine Reproductive and
Respiratory Syndrome Virus (23). In addition, CMPK2 has
been reported to be involved in the terminal differentiation
of monocytes/macrophages (24), macrophage activation and
the inflammatory response (17). The mechanism by which
CMPK2 plays a part in hepatic I/R injury is yet to be fully
elucidated. Therefore, the aim of the present study was to
investigate whether CMPK2 affects hepatic I/R injury and to
determine the underlying mechanism.
Materials and methods
Animals. Healthy C57BL/6J male mice (n= 43; weight,
25‑28 g; age, 6‑8 weeks) were purchased from Chongqing
Medical University Laboratory Animals Center. All animal
experiments were approved by the Animal Care and Use
Committee of Chongqing Medical University. Animal health
and behavior was monitored twice a day before operation and
once hourly after the operation. All mice used in this study
were cared for in strict accordance with the Guide for the Care
and Use of Laboratory Animals (25). All mice were raised in
a 12/12‑h light/dark cycle with 23±3˚C and 60‑65% relative
humidity and were given a normal diet with free access to food
and water.
Hepatic I/R model. A liver I/R model with 70% isch‑
emia was constructed as previously described (26).
Ischemia and reperfusion were performed for 1 and 6 h,
respectively. Pentobarbital sodium (intraperitoneal injection,
45 mg/kg) was used to anesthetize mice before the laparotomy
was performed. The artery and portal vein were occluded to
produce the 70% hepatic ischemia for 1 h. Subsequently, the
clamps were removed to perform reperfusion for 6 h. Mice in
the sham group underwent an identical surgery but without
liver vascular clamping. All mice were euthanized after the
operation according to the Guide for the Care and Use of
Laboratory Animals. The method of euthanasia used was
cervical dislocation. In this study, 40 mice were euthanized
after the experiment, 2 mice died from pneumothorax and
1 mouse died following anesthesia. According to AVMA
Guidelines for the Euthanasia of Animals and the Guide for
the Care and Use of Laboratory Animals (25), mice death was
confirmed by recognizing the cessation of vital signs in the
mice being euthanized.
Cell culture. RAW 264.7 cells (a murine macrophage cell
line) were purchased from Cell Bank of the Cell Bank of
Type Culture Collection of the Chinese Academy of Sciences.
All cells were cultured in DMEM (Gibco; Thermo Fisher
Scientific, Inc.) mixed with 10% fetal bovine serum
(Gibco; Thermo Fisher Scientific, Inc.). Cells were cultured in
the cell incubator (Thermo Fisher Scientific, Inc.) at 37˚C with
95% air and 5% CO2.
Cell H/R model. A RAW 264.7 cell H/R model was
constructed as previously described (27). Hypoxia was

induced for 6 h by culturing cells in a 37˚C incubator
(Thermo Fisher Scientific, Inc.) with O2 (1%), CO2 (5%) and
N2 (94%). The cells were then placed in a 37˚C incubator with
CO2 (5%) and air (95%) for varying reoxygenation times (1, 6,
12 and 24 h).
Reverse transcription‑quantitative PCR (RT‑qPCR) assay.
Following the RNAiso Plus (cat. no. 9108; Takara Bio, Inc.)
protocol, total RNA was harvested from cells. Reverse tran‑
scription was performed by PrimeScript™ RT reagent Kit
(Takara Bio, Inc.) according to the manufacturer's instructions.
SYBR™ Green PCR kit (cat. no. 4309155; Thermo Fisher
Scientific, Inc.) was used to detect the relative mRNA
expression of CMPK2, NLRP3, IL‑1β, IL‑18 and TNF‑ α.
Thermocycling conditions were as follows: Initial denaturation
at 95˚C for 10 min; followed by 40 cycles of 95˚C for 15 sec
and 60˚C for 60 sec. Fold changes were calculated using the
2‑ΔΔCq method (28). mRNA expression data were standardized
to β ‑actin. The primer sequences were as follows: CMPK2
forward, 5'‑GGCA ATTATCTCGTGG CTTC‑3' and reverse,
5'‑GTAG CTATG  G CG TAG  GTG  G C‑3'; NLR  P 3 forward,
5'‑GAGTTCTTCGCTGCTATGT‑3' and reverse, 5'‑GAGTTC
TTCG CTG CTATGT‑3'; IL‑1β forward, 5'‑AGTTGACGG
ACCCCA A AAGAT‑3' and reverse, 5'‑GTTGATGTG C TG
CTG CGAGA‑3'; IL‑18 forward, 5'‑TGGT TCCATG CT T TC
TGGACTCCT‑3' and reverse, 5'‑TTCC TG G GCCAAGAG
GAAGTGATT‑3'; TNF‑ α forward, 5'‑CAGG CGGTGCCT
ATGTCTC‑3' and reverse, 5'‑CGATCACCCCGA AGT TCA
GTAG‑3'; and β‑actin forward, 5'‑AGAG GGA AATCGTGC
GTG AC‑3' and reverse, 5'‑CAATAG T GAT GAC CT  G GC
CGT‑3'. All experiments were repeated in triplicate.
Cell transfection. For the H/R + siCMPK2 group, CMPK2
siRNA was transfected into RAW 264.7 cells using
Lipofectamine ® 3000 (Thermo Fisher Scientific, Inc.),
and then cells were transferred to complete medium 6 h
after transfection at 37˚C, 24 h before the H/R treatment,
according to the manufacturer's protocol. Similarly, for the
H/R + scramble siRNA, H/R + siNLRP3, H/R + siAIM2,
H/R + NLRP3 siRNA + CMPK2 siRNA and H/R + AIM2
siRNA + CMPK2 siRNA groups, scramble siRNA, NLRP3
siRNA, AIM2 siRNA, NLRP3 siRNA + CMPK2 siRNA and
AIM2 siRNA + CMPK2 siRNA were transfected into RAW
264.7 cells in the same way, respectively, and then cells were
transferred to complete medium 6 h after transfection at 37˚C,
24 h before the H/R treatment.
CMPK2, NLRP3, AIM2 and scramble siRNA were
obtained from Shanghai GenePharma Co., Ltd. The sequences
were as follows: CMPK2 sense, 5'‑GGCAAUUAUCUCGUG
GCUUTT‑3' and antisense, 5'‑AAGCCACGAGAUAAUUGC
CTT‑3'; NLRP3 sense, 5'‑CAACAGGAGAGACCUUUAUTT‑3'
and antisense, 5'‑AUAAAGGUCUCUCCUGUUGTT‑3'; AIM2
sense, 5'‑GCAGUGACAAUGACUUUAATT‑3' and antisense,
5'‑UUAA AGUCAU UGUCACUGC TT‑3'; scramble siRNA
sense, 5'‑UUCUCCGAACGUGUCACGUTT‑3' and antisense,
5'‑ACGUGACACGUUCGGAGAATT‑3'
siRNA injection into mice. Mice were randomly divided into
four groups: Sham group, I/R group, I/R + scramble siRNA
group and I/R + CMPK2 siRNA group; with 5 mice in each
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group. With 24 h before the operation, CMPK2 siRNA and
scramble siRNA were injected into mice of the CMPK2 siRNA
group and the scramble siRNA group (2 mg/kg; dissolved in
normal saline; 100 µl injection volume), respectively, via the
tail vein, and the same volume of saline was injected into mice
of the sham group and I/R group via the tail vein.
Determination of hepatic enzyme. Alanine aminotransferase
(ALT; cat. no. C009‑2‑1) and aspartate aminotransferase
(AST; cat. no. C010‑2‑1; both from Nanjing Jiancheng
Bioengineering Institute) serum expression levels in mice
were measured using special diagnostic kits according to
the manufacturer's protocol. A microplate system (BioTek
Instruments, Inc.) was applied to measure the sample absor‑
bance at 510 nm.
Hematoxylin & eosin (H&E) staining. Hepatic tissues were
fixed with paraformaldehyde (4%) for 24 h at room temperature
and embedded in paraffin. Tissue specimens were then cut into
segments (4.5 µm thick). Then, H&E staining was performed
(staining with hematoxylin for 8 min followed by staining
with eosin for 4 min at room temperature). The tissues were
viewed through an optical microscope (Olympus Corporation;
magnification, x200).
ELISA. Cell supernatant was collected using a sterile tube,
centrifuged at 1,000 x g at 4˚C for 20 min, and the super‑
natant was further collected. Blood was collected using
a pyrogen‑ and endotoxin‑free test tube. The blood was
coagulated naturally at room temperature for 20 min, and
then centrifuged at 1,000 x g at 4˚C for 20 min to collect
the serum. The levels of IL‑18 (cat no. EMC011) and IL‑1β
(cat no. EMC001b) cytokines in cellular supernatant and mice
serum were detected using special kits from Neobioscience
Technology Co., Ltd. according to the manufacturer's protocol,
and subsequently quantified via a microplate system (BioTek
Instruments, Inc.) at 450 nm.
Western blot analysis. Total protein was harvested with
RIPA Lysis Buffer (Beyotime Institute of Biotechnology)
and diluted with SDS‑PAGE Sample Loading Buffer (5X)
(Beyotime Institute of Biotechnology). The expression levels
of the target proteins were detected using the protein concen‑
tration assay kit (Beyotime Institute of Biotechnology). The
proteins (50 µg protein/lane) were separated via SDS‑PAGE
(12% gel). Subsequently, the target protein was trans‑
ferred to the PVDF membranes. After 2 h blocking with
skimmed milk (5%) at 4˚C, the PVDF membranes, which
the target proteins had been transferred to, were washed
three times with TBST (0.1% Tween‑20). Subsequently, the
membranes were co‑incubated overnight at 4˚C with CMPK2
(cat. no. ab139720; 1:1,000; Abcam), NLRP3 (cat. no. 15101;
1:1,000; Cell Signaling Technology, Inc.), cleaved‑caspase‑1
(cat. no. sc‑398715; 1:1,000; Santa Cruz Biotechnology,
Inc.), IL‑1β (cat. no. A16288; 1:1,000; ABclonal Biotech
Co., Ltd.), IL‑18 (cat. no. bs‑0529R; 1:1,000; BIOSS), AIM2
(cat. no. sc‑515642; 1:1,000, Santa Cruz Biotechnology, Inc.)
and β‑actin (cat. no. 66009‑1‑lg; 1:5,000, ProteinTech Group,
Inc.). The PVDF membranes were washed and co‑incubated
with the matching secondary antibodies (Beyotime Institute
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of Biotechnology) for 1 h at 4˚C. BeyoECL Moon (Beyotime
Institute of Biotechnology) was used to observe (Bio‑Rad
Biotechnology) the target protein.
Statistical analysis. All statistical analyses of data were
performed using SPSS software (version 20.0; IBM Corp.)
and are presented as the mean ± standard deviation. The
experiments in vitro were performed with 3 independent
repeats and the experiments in vivo were performed with
5 independent repeats (3 samples in each group). Unpaired
Student's t‑test was used to calculate the differences
between two groups, while one‑way ANOVA followed by
Bonferroni's post hoc test was used to analyze multiple
groups. P<0.05 was considered to indicate a statistically
significant difference.
Results
H/R treatment alters the expression levels of CMPK2 and
NLRP3 in cells. In order to determine the impact of CMPK2
on H/R‑induced inflammatory response in cells, the present
study first detected the CMPK2 levels. CMPK2 (Fig. 1A),
NLRP3 (Fig. 1B) and TNF‑ α, IL‑1β and IL‑18 (Fig. 1C‑E,
respectively) mRNA expression levels were increased in
RAW 264.7 cells compared with the control group. After
reoxygenation for 6 h, CMPK2 mRNA levels were signifi‑
cantly higher (Fig. 1A). Therefore, 6/6 h was selected as an
appropriate H/R time node (Fig. 1A). The results demon‑
strated that increased CMPK2 is likely to be associated with
liver I/R.
Knockdown of CMPK2 decreases NLRP3‑associated
inflammation factor. The present study further investi‑
gated the molecular mechanisms underlying CMPK2 in
H/R‑induced inflammatory model. In order to determine the
effect of CMPK2 on H/R‑associated inflammation, cells were
transfected with CMPK2 siRNA and scramble siRNA. The
efficacy of transfection was then evaluated by performing a
western blot assay. It was revealed that CMPK2 expression
level was decreased following the transfection of CMPK2
siRNA compared with the scramble siRNA (Fig. 2A).
The results of the western blot assay and ELISAs demon‑
strated that the protein levels of CMPK2, NLRP3, AIM2,
cleaved‑caspase‑1, IL‑18, pro‑IL‑1β and IL‑1β in both
H/R groups and H/R + scramble siRNA groups were increased
compared with the control group (Fig. 2B‑J). Notably, the
H/R + CMPK2 siRNA group exhibited decreased expression
of CMPK2, cleaved‑caspase‑1, IL‑18 and IL‑1β compared
with the H/R group; however, there was no change in the
protein levels of AIM2, NLRP3 and pro‑IL‑1β, compared
with the H/R groups (Fig. 2B‑H). The results of the present
study indicate that CMPK2 may increase H/R‑induced
inflammation by activating (but not priming) the NLRP3
inflammasome.
Knockdown of CMPK2 decreases the expression levels of
IL‑18 and IL‑1β by inhibiting the NLRP3 inflammasome, and
not by inhibiting AIM2. In order to eliminate the possibility
that CMPK2 has an effect on AIM2 expression levels and
to investigate the role of CMPK2 in the NLRP3 pathway in
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Figure 1. mRNA expression levels of CMPK2, NLRP3 and inflammatory factors in H/R model of RAW 264.7 cells. (A) The mRNA levels of CMPK2 were measured
at different time points after reoxygenation. The mRNA expression levels of (B) NLRP3, (C) TNF‑α, (D) IL‑1β and (E) IL‑18 were detected following H/R treatment.
*
P<0.05, **P<0.01 vs. control groups. CMPK2, cytidine monophosphate kinase 2; NLRP3, NLR family pyrin domain containing 3; H/R, hypoxia/reoxygenation.

Figure 2. Knockdown of CMPK2 decreased the NLRP3‑associated inflammation factor. (A) Protein detection of CMPK2 after H/R treatment in scramble
siRNA or CMPK2 siRNA‑transfected RAW 264.7 cells. (B) Western blotting and subsequent quantification of (C) CMPK2, (D) NLRP3, (E) AIM2,
(F) pro‑IL‑1β, (G) cleaved‑caspase‑1 (H) IL‑1β and (I) IL‑18 protein levels. (J) IL‑18 and IL‑1β levels in the supernatant were detected by ELISA. **P<0.01,
***
P<0.001 vs. control group, #P<0.05, &&P<0.01 vs. H/R group. CMPK2, cytidine monophosphate kinase 2; NLRP3, NLR family pyrin domain containing 3;
H/R, hypoxia/reoxygenation; siRNA, small interfering RNA; AIM2, absent in melanoma 2.
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Figure 3. Knockdown of CMPK2 decreases IL‑18 and IL‑1β by inhibiting the NLRP3 inflammasome, and not AIM2. Protein detection of (A) NLRP3 or
(B) AIM2 following H/R treatment in scramble siRNA or specific siRNA‑transfected RAW 264.7 cells. (C) Protein detection and respective quantification of
(D) cleaved‑caspase‑1, (E) IL‑18 and (F) IL‑1β in the H/R + CMPK2 siRNA, H/R + CMPK2 siRNA + NLRP3 siRNA, and H/R + CMPK2 siRNA + AIM2
siRNA groups. ##P<0.01 vs. H/R +CMPK2 siRNA group. CMPK2, cytidine monophosphate kinase 2; NLRP3, NLR family pyrin domain containing 3; H/R,
hypoxia/reoxygenation; AIM2, absent in melanoma 2; siRNA, small interfering RNA.

H/R‑induced inflammation, NLRP3 siRNA and AIM2 siRNA
were transfected into cells to knock down the expression of
NLRP3 and AIM2, respectively (Fig. 3A and B). As presented
in Fig. 3C‑F, the protein levels of cleaved‑caspase‑1, IL‑18 and
IL‑1β in the H/R + CMPK2 siRNA + NLRP3 siRNA groups
remained unchanged, compared with the H/R + CMPK2
siRNA groups. Knockdown of CMPK2 + AIM2, but
not CMPK2 + NLRP3, suppressed the synthesis of
cleaved‑caspase‑1, IL‑18 and IL‑1β (Fig. 3C‑F). In summary,
knockdown of NLRP3, but not AIM2, had no effect on
cleaved‑caspase‑1, IL‑18 and IL‑1β expression levels following
knockdown of CMPK2. This indicates that the knockdown of
CMPK2 decreased H/R‑induced IL‑18 and IL‑1β synthesis by
targeting the NLRP3 pathway and not AIM2.
Knockdown of CMPK2 alleviates I/R‑induced deterioration
of hepatic injury. In order to assess the impact of CMPK2 on
hepatic I/R induced liver dysfunction, mice were injected with

CMPK2 siRNA or scramble siRNA via the tail vein, followed
by hepatic I/R (Fig. 4A). The secretion of IL‑18 and IL‑1β in
mouse serum was measured using an ELISA. It was revealed
that treatment with CMPK2 siRNA significantly decreased
the secretion of serum IL‑18 and IL‑1β, while treatment
with scramble siRNA resulted in an unchanged secretion of
serum IL‑18 and IL‑1β, compared with the I/R group (Fig. 4B
and C). In addition, the present study detected the contents
of serum ALT and AST in each group. Compared with the
scramble siRNA group, the levels of ALT and AST, which
are released following I/R, were significantly inhibited in the
CMPK2 siRNA group (Fig. 4D and E). Furthermore, H&E
staining was used to assess the damage following hepatic I/R
injury.
Compared with the scramble siRNA group, the amelioration
of cellular swelling, bubble degeneration and inflammatory
cell infiltration were detected in the CMPK2 knockdown
group following hepatic I/R (Fig. 4F and G).
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Figure 4. Suppression of CMPK2 alleviates I/R‑induced deterioration of hepatic injury. (A) Protein detection of CMPK2 in liver tissue. Secretion of (B) IL‑18
and (C) IL‑1β was measured by ELISA. Hepatocellular function of experimental mice was evaluated by detecting the release of (D) AST and (E) ALT.
(F and G) Histological changes of the liver in the sham, I/R, I/R + scramble siRNA and I/R + CMPK2 siRNA groups. Original magnification, x200. **P<0.01,
***
P<0.001 vs. sham group; #P<0.05, ##P<0.01 vs. I/R group. CMPK2, cytidine monophosphate kinase 2; NLRP3, NLR family pyrin domain containing 3;
I/R, ischemia/reperfusion; siRNA, small interfering RNA; ALT, alanine aminotransferase; AST, aspartate aminotransferase.

Discussion
As a severe complication of liver transplantation, hepatic I/R
injury increases the possibility of postoperative infection,
transplant failure and mortality rate (29). Previously, several
studies have indicated that hepatic I/R injury triggered
necrocytosis, metabolic disturbances and the inflammatory
immune response (4,29). Among these, the inflammatory
immune response has been demonstrated to be a crucial
contributor to I/R injury (4,29).
NLRP3 inflammasome has been previously identified as
a pivotal regulator in the inflammatory immune response (7).
AIM2 inf lammasome has also been demonstrated to
participate in IL‑18 and IL‑1β synthesis (30). Although the
NLRP3 pathway serves an essential role in several diseases (7),
the mechanism that regulates its activation is not yet fully
understood. Likewise, the role of the NLRP3 inflammasome
in hepatic I/R injury has not yet been fully elucidated. In the
present study it was demonstrated that H/R increased the
expression level of NLRP3. Furthermore, the activation of
NLRP3 inflammasome in both cerebral and cardiac I/R injury
has been demonstrated in previous studies (31,32), the results
of which are consistent with those of the present study.
In the present study, it was revealed that that H/R treatment
enhanced the expression levels of CMPK2, IL‑18 and IL‑1β;

the latter two proinflammatory factors were reported to be
the final products of the NLRP3 signaling pathway (7). The
increased expression of CMPK2 following H/R treatment
indicated that CMPK2 may have a potential function associ‑
ated with the H/R‑induced inflammatory process. In order to
confirm the effect of CMPK2 on inflammation, the present
study transfected cells with CMPK2 siRNA to decrease the
protein levels of CMPK2. Although CMPK2 knockdown did
not alter the expression levels of NLRP3 and pro‑IL‑1β, it did
decrease the protein levels of cleaved‑caspase‑1, IL‑18 and
IL‑1β following H/R treatment. In addition, it was revealed
that NLRP3 knockdown, but not AIM2 deficiency, had no
additional impact on cleaved‑caspase‑1, IL‑18 and IL‑1β
synthesis in the CMPK2 siRNA group. These results indi‑
cated that CMPK2 affected the NLRP3 pathway rather than
the AIM2 pathway during hepatic I/R injury, by targeting the
NLRP3 pathway. Consistent with the results of the present
study, a previous inflammatory model demonstrated that
CMPK2 had similar effects on the NLRP3 pathway (8).
The present study only focused on the effect of CMPK2
knockdown, and not on CMPK2 overexpression, in hepatic
I/R. Future studies will continue to investigate CMPK2 in a
comprehensive and in‑depth manner.
Previous studies have demonstrated that CMPK2
promoted mtDNA synthesis by providing dCTP (17). Several
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other studies have reported that mtDNA deficiency inhibited
cleaved‑caspase‑1 and IL‑1β production caused by NLRP3
inflammasome activation (8,33). Based on these consequences,
it was speculated that the approach of CMPK2‑mediated
NLRP3 inflammasome activation may be connected with
CMPK2‑dependent mtDNA synthesis.
To the best of the authors knowledge, the present study
reported for the first time that CMPK2 accelerates hepatic
I/R injury by activating the NLRP3 inf lammasome.
CMPK2 siRNA‑mediated knockdown not only decreased
the N LR P3 inf lam masome‑mediated inf lam mator y
response, but also relieved hepatic I/R injury. Furthermore,
the results of the present study identified a potentially
promising therapeutic strategy to alleviate hepatic I/R
injury by targeting CMPK2‑mediated NLRP3 inflamma‑
some activation.
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