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and Caspase-1 enhances Interleukin-18 secretion in
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SUMMARY

Introduction/Objective The purpose was to investigate the role of the inflammasome absent in mela-
noma 2 (AIM2) in Brucella-induced inflammatory responses in macrophages.

Methods A cell model of Brucella infection was established using a human macrophage cell line. Real-time
quantitative polymerase chain reaction (RT-qgPCR) and enzyme-linked immunosorbent assay (ELISA) kits
were employed to measure the expression of the inflammasome AIM2 and the inflammatory cytokine
Interleukin-18 (IL-18) at different time points post-infection, as well as to analyze the correlation between
AIM2 and IL-18. Experiments involving the activation and inhibition of AIM2 were conducted to verify
its effect on the production of the cytokine IL-18. Western blotting was conducted to determine the
expression of AIM2 and IL-18.

Results It is found that IL-18 mRNA and concentration levels increased post-infection, peaking at 48
hours before decreasing by using RT-gPCR and ELISA (p < 0.05). Western blot analysis confirmed a similar
temporal pattern for IL-18 protein expression (p < 0.05). Additionally, AIM2 and Caspase mRNA and protein
expression were evaluated, showing a peak at 48 hours (p < 0.05), indicating inflammasome activation.
The critical role of the AIM2 inflammasome and caspase-1 in IL-18 secretion was further demonstrated
with AIM2 activators, which increased IL-18 mRNA and protein levels, and AIM2 inhibitors or Caspase-1
knockout, which reduced them (p < 0.05).

Conclusion Brucella infection induces the activation of the AIM2 inflammasome and caspase-1, leading

to the secretion of the pro-inflammatory cytokine IL-18 in THP-1 cells.
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INTRODUCTION

Human brucellosis is a zoonotic infectious
disease caused by Brucella infection, which is
widespread globally, with more than 500,000
new cases of human brucellosis reported by
the World Health Organization annually [1,
2]. Human brucellosis is characterized by early
nonspecific flu-like symptoms. Without timely
antibiotic treatment, chronic infection may fol-
low, leading to debilitating sequelae, including
recurrent fever, osteomyelitis, arthritis, neu-
rologic symptoms, and endocarditis [3]. The
interaction between Brucella infection and the
host immune response is key to the pathogen-
esis of the disease. Clarifying the pathogenic
mechanisms of Brucella is crucial for the ef-
fective prevention and control of brucellosis;
however, these mechanisms have not been well
characterized.

The genus Brucella comprises gram-negative
bacteria that cause disease in the host by sur-
viving and replicating inside cells, primarily
targeting macrophages, dendritic cells, and
trophoblasts [4]. Macrophages are the first cel-
lular barrier against external danger signals to
the body. Studies have shown that the survival
of Brucella within macrophages is due to its

ability to modulate innate and adaptive immune
signaling pathways. Macrophages employ various
defense mechanisms, including phagocytosis,
antigen presentation to immune effector cells,
and inflammasome activation, and play a pivotal
role in both inflammatory and chronic diseases.
Macrophages are described as the primary cells
expressing genes for inflammasomes, whose
activation contributes not only to the secretion
of pro-inflammatory cytokines but also to the
induction of pyroptosis [5-8].

The innate immune system is the body’s
first line of defense [9]. It can recognize vari-
ous endogenous and exogenous stimuli in the
body through pattern recognition receptors,
including pathogen-associated molecular pat-
terns and danger-associated molecular patterns,
and activate further immune responses [10, 11].
Inflammasomes are multi-protein complexes
formed by the participation of pattern recogni-
tion receptors [12]. The absent in melanoma
2 (AIM2) inflammasome is one of the most
studied and best described groups, acting as a
cytosolic dsDNA sensor [13]. Upon host infec-
tion by bacteria, viruses, fungi, and parasites, the
AIM2 inflammasome is typically activated. As
an important cellular macromolecular signal-
ing platform, the inflammasome converts the
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precursor of caspase-1 into active caspase-1, promoting
the maturation and secretion of inflammatory cytokines:
interleukin-1  (IL-1pB) and IL-18, while the activators also
participate in the formation and cleavage of Gasdermin D,
directly mediating pyroptosis [14, 15, 16]. Although the
AIM2 inflammasome plays a critical protective role when
the body is infected with viruses or bacteria, studies have
shown that its overactivation causes damage to normal
cells. The body has negative regulatory mechanisms for the
activation of the AIM2 inflammasome that keep cells in a
dormant state when not stimulated. Therefore, regulating
the activation of the AIM2 inflammasome is key to control-
ling inflammatory responses and pyroptosis, enhancing
the body’s defenses, and reducing harm to the body. In
recent years, the impact of AIM2 inflammasome-mediated
pyroptosis on disease has received increasing attention,
with scant research in the context of brucellosis. Thus, we
undertook this work, using human-derived macrophage
lines to explore the regulation of the AIM2 inflammasome
and inflammatory cytokines during Brucella infection.

METHODS
Main materials and reagents

Human monocyte-derived macrophage line (THP-1 cells),
Brucella suis strain M28, Roswell Park Memorial Institute
(RPMI) medium or RPMI 1640, Brucella IL-18 enzyme-
linked immunosorbent assay (ELISA) kit, Brucella total
RNA extraction kit.

Establishment of the Brucella cell infection
model

The Brucella cell infection model was established in a P3
laboratory. Human monocyte-derived THP-1 cells were
cultured in RPMI 1640 medium supplemented with 10%
heat-inactivated fetal bovine serum, 1 mM pyruvate, 1%
glutamine, 1% sodium pyruvate, and 1% penicillin/strep-
tomycin. Cells were seeded at a density of 5 x 10° cells/well
in a six-well plate and maintained at 37°C in a humidified
5% CO, incubator. Human-derived macrophages (THP-1)
were infected with Brucella strains at various multiplicity of
infections and cells were harvested at different time points
(0, 24, 48, 72 hours).

Real-time quantitative polymerase chain reaction
(RT-qPCR) for cytokine and inflammasome AIM2
expression levels

First, total RNA was extracted and purified from THP-1
cells using a total RNA extraction kit according to the manu-
facturer’s instructions. RNA concentration and purity were
measured with a spectrophotometer, and RNA integrity was
assessed by agarose gel electrophoresis. RNA samples that
passed quality control were used immediately for reverse
transcription or stored at -80°C. Second, qualified RNA
samples were reverse transcribed into cDNA using reverse
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transcriptase according to the manufacturer’ instructions.
Next, RT-qPCR reaction was performed. PCR primers
were designed based on the published human AIM2 and
caspase-1 gene sequences using Primer software. For the
RT-qPCR reaction, cDNA was mixed with PCR master mix
and aliquoted into tubes containing the primers. The final
reaction volume was 20 uL, including 10 uL of PCR master
mix, 0.8 uL of forward primer (10 M), 0.8 pL of reverse
primer (10 uM), 0.4 pL of ROX reference dye, and 2 pL of
cDNA solution. Each gene in each sample was tested in
triplicate. Tubes were gently mixed and briefly centrifuged
to ensure that all components were at the bottom. The
reaction mixture was then placed in RT-qPCR instrument
for amplification according to the manufacturer’s protocol.
Finally, the relative mRNA expression levels were calculated.
Ct values were automatically generated by the RT-qPCR
instruction analysis software. Relative expression of mRNA
levels was calculated using the 2-AACt method. The PCR
primers involved in this study are listed in Table 1.

Table 1. Primer sequences of genes detected by RT-qPCR

Gene Primer sequences

AIM2 F-TATCGGCACAGTGGTTTCTTAGAGG
R-GGGCTGAGTTTGAAGCGTGTTG
F-CCCACATCCTCAGGCTCAGAAG
R-TGCGGCTTGACTTGTCCATTATTG
IL-18 F-TGGCTGCTGAACCAGTAGAAGAC
R-GAGGCCGATTTCCTTGGTCAATG
F-TGCACCACCAACTGCTTAGC
R-GGCATGGACTGTGGTCATGAG

RT-gPCR - real-time quantitative polymerase chain reaction;
AIM2 - absent in melanoma 2; IL-18 - interleukin-18;
GAPDH - glyceraldehyde 3-phosphate dehydrogenase

Caspase-1

GAPDH

ELISA for IL-18 secretion cytokine levels

To quantify secreted cytokines, supernatants were collected
from the 6-well plates and stored at -80°C. An ELISA kit
was used to measure cytokine levels according to the manu-
facturer’s instructions. After the reaction, a standard curve
was plotted using a spectrophotometer, and the absorbance
was measured to determine the level of the cytokine IL-18
in the serum samples.

Western blotting

Total protein of each cell group was extracted with RIPA
lysate, and protein concentration was quantified using BCA
protein concentration assay kit. Take 50 pg protein samples
were separated by SDS-PAGE electrophoresis, and then wet
transferred to PVDF membrane, 5% skimmed milk powder
was sealed at room temperature for two hours. Diluted
primary antibody was added respectively and incubated at
4°C overnight. The next day, the membrane was incubated
with horseradish peroxidase-labelled secondary antibody
at room temperature for two hours. The membrane was
washed three times with tris-buffered saline with 0.1%
Tween® 20 detergent. The enhanced chemiluminescence
ultrasensitive chemiluminescent solution was added for
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exposure in a gel imaging analysis system, and the gray
values of the bands were measured by Image J software
(Bethesda, MD: U.S. National Institutes of Health).

Data statistics

Data was analyzed using GraphPad Prism (GraphPad
Software, San Diego, CA, USA) and presented as mean +
standard deviation (mean + SD). Comparisons between
the two groups were made using the independent samples
t-test and between multiple groups using one-way ANOVA,
with p < 0.05 being considered a statistically significant
difference.

This work was approved by the Biomedical Research Ethics
of Inner Mongolia Medical University (YKD202401097).

and 72 hours). The results showed that the expression of
IL-18 in HP-1 cells increased in a time-dependent man-
ner. At 48 hours, the protein expression of IL-18 in HP-1
cells reached a maximum (p < 0.05), as shown in Figure 2.

Analysis of inflammasome AlM2-related gene
expression at different time points after THP-1 cells
were infected with Brucella

After inoculation with Brucella, RT-qPCR was used to
measure the relative expression of AIM2 and Caspase-1
mRNA at different time points. As shown in Figure 3A,
the mRNA expression of cytokines AIM2 and Caspase
changed over time after inoculation with Brucella. gradu-
ally increased over time and reached a peak at 48 hours

RESULTS

IL-18 mRNA levels and concentrations at
different time points after THP-1 cells were
infected with Brucella

After THP-1 cells were inoculated with Brucella,
RT-qPCR and Elisa were used to evaluate the mRNA
expression of the cytokine IL-18 at different time
points. As shown in Figure 1A, it was observed that
the mRNA expression of the cytokine IL-18 gradu-
ally increased over time after bacterial inoculation
but began to decrease after 48 hours (p < 0.05).
Likewise, as shown in Figure 1B, ELISA testing of
the supernatant revealed that the concentration
of the cytokine IL-18 increased significantly until
reaching a peak at 48 hours and then began to de-
crease (p < 0.05).

Differences in IL-18 protein expression at
different time points after THP-1 cells were
infected with Brucella

To clarify the expression of IL-18 protein in THP-1
cells caused by Brucella infection, Western blotting
was used to detect the protein expression of IL-18
in THP-1 cells at different time points (0, 24, 48,
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Figure 1. Expression of interleukin-18 (IL-18) at different time points after human mono-
cyte-derived macrophage line (THP-1 cells) were infected with Brucella; A - relative
expression of IL-18 mRNA in THP-1 cells after infection with Brucella; B — concentration
of IL-18 in THP-1 cells after infection with Brucella;

compared to control p < 0.05
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Figure 2. The secretion concentration of interleukin-18 (IL-18) at different time points
after THP-1 cells were infected with Brucella; GAPDH - glyceraldehyde 3-phosphate
dehydrogenase;

compared to control p < 0.05
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Figure 3. Relative levels of absent in melanoma 2 (AIM2) and Caspase-1 genes at different time points after human monocyte-derived macro-
phage line (THP-1 cells) were infected with Brucella; A - relative levels of AIM2 and Caspase-1 genes after THP-1 cells were infected with Brucella;
B-C - relative protein expression of AIM2 and Caspase-1 in THP-1 cells after infection with Brucella; GAPDH - glyceraldehyde 3-phosphate

dehydrogenase;
compared to control p < 0.05

Srp Arh Celok Lek. 2025 Jan-Feb;153(1-2):35-41

www.srpskiarhiv.rs



38

LiY.etal.

I ION
A B DISCUSSIO
w4 ———— mm Control
3 =3 AIM2 overexpression 800 0 s s :
e , 3 AIM2 overexpression Inflammation plays a vital role in the
E 3 B3 AIM2 inhibition B3 AIM2 inhibition . .
B £ Caspase-1 knockout g% B Caspase knockout pathogenesis and progression of brucel-
g’ £ 400- losis. Macrophages serve as the first line
©
E - 1 1
e 3 0o of defense against pathogens by sensing
: j e damage stimuli and producing various cyto-
[ 0- . . . .
kines. The innate immune system includes
pattern recognition receptors that can detect
C s D ® 1.5+ = Control _ .
£ s 3 = AN overexpression pathoge.n associated fnolecula.r patterns
& $ S 5 B3 AIM2 inhibition such as lipopolysaccharides, peptidoglycans,
S s o .
s 6@"’ sé’ N 2101 it or viruses [17]. The abnormal presence of
§ & § Fd H these substances can activate the innate
[¢) < < 05 . . .
© 5 o5 immune system, leading to the production
" -—— — e . .
IL-18  c— — 5 of inflammatory cytokines to combat ex-
s
GARDH quues IS S e P ogenous or endogenous threats. They also

act as alarm signals to antigen-presenting

Figure 4. Absent in melanoma 2 (AIM2) and Caspase-1 mediate the secretion of cytokine inter-
leukin-18 (IL-18); A — relative expression of IL-18 mRNA after interfering with the expression of
AIM2 and Caspase-1; B - changes in IL-18 concentration after interfering with the expression of
AIM2 and Caspase-1; C-D - changes in relative protein expression of IL-18 after interfering with
the expression of AIM2 and Caspase-1; GAPDH - glyceraldehyde 3-phosphate dehydrogenase;

compared to control p < 0.05

(p < 0.05). As shown in Figure 3B-3C, Western blotting,
after infection with Brucella, the relative protein expression
of AIM2 and downstream caspase-1 genes in THP-1 cells
reached a peak at 48 hours and then declined (p < 0.05).
The results showed that the expression levels of AIM2
receptor and downstream caspase-1 activating genes in-
creased early in infection, reached a peak after 48 hours,
and gradually decreased.

Caspase-1 mediates the secretion of Cytokine IL-18

To confirm the role of inflammasome AIM2 in regulating
cytokine secretion, THP-1 cells infected with Brucella were
treated with AIM2 activators and inhibitors. Given the criti-
cal role of caspase-1 in classical inflammasome-mediated
secretion of pro-inflammatory cytokines, we conducted
gene knockout experiments to verify the role of caspase-1.
RT-qPCR results found that treatment with AIM?2 activator
led to an increase in the relative expression of the cytokine
IL-18 mRNA. On the contrary, after treatment with an AIM2
inhibitor and Caspase-1 knockout, the mRNA expression of
IL-18 increased. The relative expression of mRNA decreased
(p < 0.05), as shown in Figure 4 A. ELISA test found that
the release concentration of cytokine IL-18 increased sig-
nificantly after AIM?2 activator treatment (p < 0.05), while
after AIM2 inhibitor treatment and Caspase-1 knockout, the
secretion level of cytokine IL-18 was decreased compared
to the control group (p < 0.05), as shown in Figure 4 B.
Western blotting results showed the same trend, as shown
in Figures 4 C-D. The above results indicate that Brucella
activates caspase-1 by activating inflammasome AIM2,
thereby inducing the secretion of IL-18.

DOI: https://doi.org/10.2298/SARH241119015L

cells, thereby initiating the adaptive im-
mune response and serving as a bridge
between innate and adaptive immunity.
AIM2, a recently identified inflammasome
receptor, is a member of the hematopoietic
interferon-inducible HIN200 protein family.
It binds to DNA through the HIN200 domain and forms a
complex with ASC to initiate caspase-1, which promotes
secretion of the cytokines IL-1f and IL-18 [18]. Studies
have shown that the AIM2 inflammasome pathway is criti-
cal for host detection of stealth bacterial pathogens such
as Brucella, which lack highly stimulatory ligands such as
flagellin proteins and classical lipopolysaccharides. Due
to the heterogeneity of tissue cells, the inflammatory cell
necrosis induced by the inflammasome may have both
promoting and inhibitory effects.

In present study, we characterized the role of the AIM2
inflammasome in induction of macrophage inflammatory
responses to Brucella using human macrophage cell lines.
By monitoring IL-18 production, we revealed the important
role of AIM2 in the mediating of caspase-1 activation and
IL-18 production in macrophages.

Currently, IL-18-mediated inflammation is mainly
studied in animal models of bacterial, viral, parasitic, and
fungal infections. The immune microenvironment shaped by
IL-18 can further induce the differentiation of naive T cells
into effector and memory T cells, activating the adaptive
immune response and playing an important biological role
in inflammation-related diseases. The study by Lin et al.
[19] investigated the relationship between caspase-1-related
inflammasome expression and serum inflammatory cytokine
levels during acute brucellosis. In the acute phase of the
disease, the inflammasomes are fully activated, inducing
cytokines such as IFN-y and IL-18, thereby triggering a
cellular immune response. Our research also indicates
that the production of IL-18 increases in the early stages
of Brucella infection, which may be a crucial mechanism
in the acute phase inflammatory response. We hypothesize
that during the transition to the chronic phase of brucel-
losis, excessive production of IL-18 may lead to increased
inflammatory burden and tissue damage, with deleterious
consequences for the host. However, our results show that
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the IL-18 secretion begins to decline 72 hours after Brucella
infection. According to the 2019 Brucella guidelines, a
diagnosis of chronic brucellosis is only confirmed after
at least six months. Therefore, future experiments could
extend the infection period to observe changes in IL-18
secretion to verify our hypothesis.

Studies have confirmed that the expression of the AIM2
inflammasome is increased in patients with systemic lupus
nephritis and psoriasis, suggesting that the AIM2 inflam-
masome may be involved in autoimmune diseases [20,
21]. By measuring the expression of the AIM2 inflamma-
some at different time points during Brucella infection,
we found a significant increase in AIM2 expression in the
early stages of infection. We then treated Brucella-infected
macrophages with AIM2 inflammasome activators and
inhibitors. Compared to normal conditions, treatment with
activators increased the release of the cytokine IL-18, while
inhibitors significantly reduced it. These results confirm the
important role of the AIM2 inflammasome in regulating
the secretion of cytokine IL-18, and its involvement in the
immune response to Brucella. By recognizing foreign or
intracellular dsDNA, AIM2 triggers inflammasome activa-
tion, leading to the release of pro-inflammatory cytokines
such as IL-1p, IL-18, and the induction of a heat metas-
tasis response. In addition, AIM2 interacts with signaling
pathways independent of inflammasome activation, such
as AKT and NF-kB, to regulate cancer progression [22],
which is consistent with our findings.

The upregulation of AIM2 and IL-18 expressions in
the early stages of infection, followed by a downregula-
tion after 72 hours, and the positive correlation between
AIM2 expression and IL-18, may be attributable to the
early recognition of Brucella by the AIM2 receptor. The
pathogen is initially controlled through the generation of
inflammatory cytokines. However, as the disease progresses
into the chronic phase, Brucella may employ mechanisms
to suppress or downregulate the AIM2 receptor response
to evade clearance by the host immune system. In a re-
search conducted by Su et al. [23] of patients with acute
and chronic brucellosis, it was found that gene expression
levels of the AIM2 receptor were higher in the acute-phase
group than in the healthy control group, and lower in the
chronic phase group, highlighting the significant role of
the inflammasome AIM2 in the pathogenesis and develop-
ment of brucellosis.

The inflammasome AIM2, upon binding to the precur-
sor of caspase-1, facilitates the cleavage and activation of
caspase-1. Activated caspase-1 promotes the production
and secretion of IL-1f and IL-18, and can also cause cell
membrane rupture, leading to the release of intracellular
inflammatory cytokines and triggering a robust inflam-
matory response [24]. Using caspase-1 knockout experi-
ments, we discovered that caspase-1 plays a critical role
in the generation of IL-18, which is essential for the early
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innate immune response to Brucella infection. Fernanda
and others have investigated the role of NLRP3 and AIM2
in inflammasome activation following Brucella infection
and have shown that after Brucella infection of glial cells,
it is predominantly the NLRP3 and AIM2 inflammasomes
that coordinate to induce caspase-1 activation and cytokine
secretion [25]. It is believed that the activation of the in-
flammasome AIM2 and caspase-1 plays an important role
in the generation of the inflammatory response.

Limitations of the study

Based on our study findings, we hypothesize that the transi-
tion of brucellosis to its chronic phase may be due to the
activation of AIM2, which triggers the overproduction of
cytokines, leading to tissue damage. These insights and
understandings pave the way for further investigation
into the pathogenic mechanisms of Brucella, which will
contribute to the development of novel therapeutic strat-
egies. However, present research has its limitations; as a
multifactorial disease, focusing solely on a single inflamma-
some within brucellosis does not provide a comprehensive
picture, and a more holistic approach to the disease is
warranted. It should also be noted that the role of AIM2
has been primarily studied in animals, and the impact on
the immune capabilities of other human organs and tissues
has not been thoroughly investigated. Emphasis on the
local suppression of excessive and persistent activation of
various inflammasomes may represent a future therapeutic
direction for the treatment of brucellosis.

CONCLUSION

Brucella infection induces the activation of the AIM2 in-
flammasome and caspase-1, leading to the secretion of the
pro-inflammatory cytokine IL-18 in THP-1 cells.

ACKNOWLEDGMENT

Contribution of authors: We declare that this work was
done by the authors named in present article. Li Yupu
conceived and designed the study; Zhaojing Zhang, Pengfei
Zhao and Pengfei Qiao collected and analyzed the data,
while Yupu Li wrote the manuscript. All authors read and
approved the manuscript.

Availability of data and materials: The datasets used and/
or analyzed during the current study are available from the

corresponding author on reasonable request.

Conflict of interest: None declared.

www.srpskiarhiv.rs

39



40

REFERENCES

Serafino A, Marin Franco JL, Maio M, Trotta A, Genoula M, Castillo
LA, et al. Brucella abortus RNA does not polarize macrophages to
a particular profile but interferes with M1 polarization. PLoS Negl
Trop Dis. 2022;16(11):e0010950.

[DOI: 10.1371/journal.pntd.0010950] [PMID: 36441810]

Liu Z, Gao L, Wang M, Yuan M, Li Z. Long ignored but making a
comeback: a worldwide epidemiological evolution of human
brucellosis. Emerg Microbes Infect. 2024;13(1):2290839.

[DOI: 10.1080/22221751.2023.2290839] [PMID: 38039063]

Shi QN, Qin HJ, Lu QS, Li S, Tao ZF, Fan MG, et al. Incidence

and warning signs for complications of human brucellosis: a
multi-center observational study from China. Infect Dis Poverty.
2024;13(1):18. [DOI: 10.1186/540249-024-01186-4]

[PMID: 38374211]

Yu H, Gu X, Wang D, Wang Z. Brucella infection and Toll-like
receptors. Front Cell Infect Microbiol. 2024;14:1342684.

[DOI: 10.3389/fcimb.2024.1342684] [PMID: 38533384]
Ngoungoure FP, Owona BA. Withaferin A modulates AIM2
inflammasome and caspase-1 expression in THP-1 polarized
macrophages. Exp Cell Res. 2019;383(2):111564.

[DOI: 10.1016/j.yexcr.2019.111564] [PMID: 31442452]

Mantovani A, Allavena P, Marchesi F, Garlanda C. Macrophages
as tools and targets in cancer therapy. Nat Rev Drug Discov.
2022;21(11):799-820. [DOI: 10.1038/541573-022-00520-5]
[PMID: 35974096]

QinY, Zhou G, Jiao F, Cheng C, Meng C, Wang L, et al. Brucella
mediates autophagy, inflammation, and apoptosis to escape host
killing. Front Cell Infect Microbiol. 2024;14:1408407.

[DOI: 10.3389/fcimb.2024.1408407] [PMID: 39507949]

Cassetta L, Pollard JW. Targeting macrophages: therapeutic
approaches in cancer. Nat Rev Drug Discov. 2018;17(12):887-904.
[DOI: 10.1038/nrd.2018.169] [PMID: 30361552]

Perzolli A, Koedijk JB, Zwaan CM, Heidenreich O. Targeting the
innate immune system in pediatric and adult AML. Leukemia.
2024;38(6):1191-201. [DOI: 10.1038/541375-024-02217-7]
[PMID: 38459166]

Wang X, Antony V, Wang Y, Wu G, Liang G. Pattern recognition
receptor-mediated inflammation in diabetic vascular
complications. Med Res Rev. 2020;40(6):2466-84.

[DOI: 10.1002/med.21711] [PMID: 32648967]

Carroll SL, Pasare C, Barton GM. Control of adaptive immunity by
pattern recognition receptors. Immunity. 2024;57(4):632-48.
[DOI: 10.1016/j.immuni.2024.03.014] [PMID: 38599163]

Sefik E, Qu R, Junqueira C, Kaffe E, Mirza H, Zhao J, et al.
Inflammasome activation in infected macrophages drives
COVID-19 pathology. Nature. 2022;606(7914):585-93.

[DOI: 10.1038/541586-022-04802-1] [PMID: 35483404]

Garg A, Stallings CM, Sohn J. Filament assembly underpins the
double-stranded DNA specificity of AIM2-like receptors. Nucleic
Acids Res. 2023;51(6):2574-85. [DOI: 10.1093/nar/gkad090]
[PMID: 36864667]

DOI: https://doi.org/10.2298/SARH241119015L

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

LiY.etal.

Hu B, Jin C, Li HB, Tong J, Ouyang X, Cetinbas NM, et al. The DNA-
sensing AIM2 inflammasome controls radiation-induced cell
death and tissue injury. Science. 2016;354(6313):765-8.

[DOI: 10.1126/science.aaf7532] [PMID: 27846608]

Wang B, Bhattacharya M, Roy S, Tian Y, Yin Q. Immunobiology
and structural biology of AIM2 inflammasome. Mol Aspects Med.
2020;76:100869. [DOI: 10.1016/j.mam.2020.100869]

[PMID: 32660715]

Yuan B, Zhou XM, You ZQ, Xu WD, Fan JM, Chen SJ, et al. Inhibition
of AIM2 inflammasome activation alleviates GSDMD-induced
pyroptosis in early brain injury after subarachnoid hemorrhage.
Cell Death Dis. 2020;11(1):76. [DOI: 10.1038/s41419-020-2248-Z]
[PMID: 32001670]

Rupar MJ, Hanson H, Rogers S, Botlick B, Trimmer S, Hickman

JJ. Modelling the innate immune system in microphysiological
systems. Lab Chip. 2024;24(15):3604-25.

[DOI: 10.1039/d31c00812f] [PMID: 38957150]

Lin J,Wang J, Fang J, Li M, Xu S, Little PJ, et al. The cytoplasmic
sensor, the AIM2 inflammasome: A precise therapeutic

target in vascular and metabolic diseases. Br J Pharmacol.
2024;181(12):1695-719. [DOI: 10.1111/bph.16355]

[PMID: 38528718]

Lin J,Wang J, Fang J, Li M, Xu S, Little PJ, et al. The relationship
between caspase-1 related inflammasome expression and serum
inflammatory cytokine levels during acute brucellosis. North Clin
Istanb. 2018;6(2):117-23. [DOI: 10.14744/nci.2018.96992]

[PMID: 31297476]

XinY,Yang M, Zhao Z, He Z, Mei Y, Xiong F, et al. AIM2 deficiency
in CD4+ T cells promotes psoriasis-like inflammation by
regulating Th17-Treg axis via AIM2-IKZF2 pathway. J Autoimmun.
2025;150:103351. [DOI: 10.1016/j.jaut.2024.103351]

[PMID: 39689661]

Ke PF, Zhu YT, Cao SL, Wang Y, Wu ST, He QQ, et al. Identification
of pattern recognition receptor genes in peripheral blood
mononuclear cells and monocytes as biomarkers for the diagnosis
of lupus nephritis. Clin Chim Acta. 2024;554:117785.

[DOI: 10.1016/j.cca.2024.117785] [PMID: 38228224]

SuiL, XiY, Zheng S, Xiao Q, Liu Z. The Role of AIM2 in Cancer
Development: Inflammasomes and Beyond. J Cancer.
2025;16(1):157-70. [DOI: 10.7150/jca.101473] [PMID: 39744568]
Su X, Zhao S, Song Y. Expression of NLRP3 and AIM2
inflammasome in Peripheral blood in Chinese patients with acute
and chronic brucellosis. Sci Rep. 2022;12(1):15123. [DOI: 10.1038/
$41598-022-19398-9] [PMID: 36068262]

Vecchié A, Bonaventura A, Toldo S, Dagna L, Dinarello CA, Abbate
A.1L-18 and infections: Is there a role for targeted therapies? J Cell
Physiol. 2021;236(3):1638-57. [DOI: 10.1002/jcp.30008]

[PMID: 32794180]

Marim FM, Franco MMC, Gomes MTR, Miraglia MC,
Giambartolomei GH, Oliveira SC. The role of NLRP3 and AIM2

in inflammasome activation during Brucella abortus infection.
Semin Immunopathol. 2017;39(2):215-23.

[DOI: 10.1007/500281-016-0581-1] [PMID: 27405866]

Srp Arh Celok Lek. 2025 Jan-Feb;153(1-2):35-41



Brucella-Induced activation of AIM2 inflammasome and Caspase-1 enhances Interleukin-18 secretion in THP-1 cells

AKtuBauuja nHpnamasoma AIM2 v Kacnase-1 u3assaHa 6pyuenom nosehasa

cekpeunjy UN-18 y THP-1 hennjama
Jyny Jn', LlaohuHr LlaHr!, MeHrdej Llao’, NMeHrdej hnao?

'MeaununHCKI yHUBep3uTeT YHyTpallbe MoHronuje, Xoxor, YHyTpalukba MoHronvja, Kua;
pnapyxeHa 6onHMLa MegnUUHCKOT YHUBep3UTeTa YHyTpaLutbe MoHronuje, Onerberbe 3a CIMKOBHY AWjarHOCTHKY, XOXOT, YHyTpalutba

MoHronuja, Kuna

CAXETAK

YBoa/Uum Linsb oBor nctpaxumsarba 6110 je aa ce ucnura ynora
nHdNamasoma ofcyTHor y menaHomy 2 (AIM2) y nidnamatop-
HOM OAroBopYy Makpodara 13a3BaHoM UHdEKLMjom bpyLienom.
Metoge Mogen uHdekumje henwvja 6pyLeiom ycrnocTaBIbeH je
Kopuwherem rbyacke MakpodarHe henvjcke nuHuje. KBaHTU-
TaTMBHA NonMMepa3Ha naHyaHa peakuuja (RT-gPCR) n eH3nm-
CKI NoBe3aHu NMyHOCop6eHTHY TecT (ELISA) KopuiwheHm cy 3a
Mepetbe ekcrpecuje nHdnamasoma AIM2 n nHdnamatopHor
LIMTOKMHA MHTepneyknHa-18 (MJ1-18) y pa3nnuntum nHTepBsa-
nvMa nocne nHeKLuje, Kao 1 3a aHanu3y Kopenawyje usmehy
AIM2 n WJ1-18. CnpoBefeHn Cy eKCnepuMeHTy akTuBaLuje n
nHXn6MLMje AIM2 Kako 61 ce NCTpaxuna Heroga ynora y npo-
ayKumju umtokuHa UI1-18. 3a ogpehriBare ekcrnipecuje AIM2 n
11-18 kopuwheHa je meToaa BectepH 6110T.

PesynrtaTtu YTBpheHo je aa cy Husom MPHK /1-18 1 ierosa
KOHLieHTpaLja noBehaHu nocne nHpeKLyje, LOCTUraBLLM MaK-
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CMyM nocre 48 caTu, Mpe Hero LUTO Cy ce CMak UK, LITO je no-
TBphHeHo RT-gPCR n ELISA Tectom (p < 0,05). AHanu3om BectepH
610T NoTBpheH je cnnyaH BpeMeHCKy obpasal ekcrpecuje npo-
TenHa W1-18 (p < 0,05). logaTHo, ucnutaHm cy H1usou MPHK
1 ekcnpecuja npoterHa AIM2 v Kacnase-1, Koju cy AOCTUMN
BpXyHaL, 48 catu nocne nHdekuuje (p < 0,05), WTO yKasyje Ha
aKTuBauujy nHpnamasoma. KrbyuHa ynora nidnamasoma AIM2
1 Kacnase-1y cekpeumju W1-18 gpopaTHo je notBpheHa, jep je
akTuBauuja AIM2 posena go nosehata H1Boa MPHK 1 npo-
TevHa W1-18, nok cy nHxubuumnjom AIM2 nnn nHakTBaLvjom
Kacnase-1 T HUBOW CMareHMU (p < 0,05).

3akrpyuak VHdeKkupja 6pyLienom n3asmea akTueauujy MHGna-
ma3zoma AIM2 n Kacnase-1, UTO AOBOAM A0 CEKpeLmje NPOnH-
¢dnamatopHor yutokrHa W-18 y THP-1 henunjama.

KmbyuHe peun: 6pyLienosa; makpodar; AIM2; kacnasa-1; UJT-18
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