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Introduction: Erdafitinib is an FDA-approved inhibitor of fibroblast growth factor
receptor (FGFR) that is used clinically to treat metastatic urothelial cancer. FGFR
activation is involved in proinflammatory responses, but the potential effects of
FGFR inhibitors like erdafitinib on neuroinflammatory responses in the brain have
not been fully established.

Methods: The effects of pretreatment with 1 μM or 5 μM erdafitinib on
proinflammatory responses induced by 1 μg/mL or 200 ng/mL LPS in vitro
were evaluated in BV2 microglial cells. For in vivo experiments, 3-month-old
C57BL6/N mice were injected (i.p.) daily for 7 days with vehicle (5% DMSO +40%
PEG +5% Tween80 + 50% saline) or 10 mg/kg erdafitinib. On the final day, the
mice were injected (i.p.) with 10 mg/kg LPS or PBS after erdafitinib administration
and sacrificed after 8 h. ThemRNA and protein expression of neuroinflammatory-
associated molecules were assessed in cells or mouse brain tissue by real-time
PCR, immunofluorescence staining, and/or Western blotting.

Results and Discussion: In BV2 microglial cells, erdafitinib pretreatment
significantly reduced the increases in proinflammatory cytokines,
NLRP3 inflammasome activation and JNK/PLCγ signaling induced by LPS. In
C57BL6/Nmice, erdafitinib pretreatment significantly suppressed LPS-stimulated
microglial/astroglial activation and proinflammatory cytokine expression.
Importantly, erdafitinib pretreatment significantly downregulated LPS-induced
NLRP3 inflammasome activation and astroglial neuroinflammation-associated
molecules in C57BL6/N mice. Collectively, our experiments demonstrate that
erdafitinib pretreatment diminishes LPS-induced neuroinflammation by
suppressing NLRP3 inflammasome activation in vitro and in vivo and suggest
that erdafitinib is a potential therapeutic agent for neuroinflammation-related
diseases.
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Introduction

Neuroinflammation is a key pathological hallmark of numerous
neurodegenerative diseases, including Parkinson’s disease and
Alzheimer’s disease (Araujo et al., 2022). The main immune
regulators in the central nervous system (CNS) are microglia and
astrocytes, which transition from homeostatic states to reactive
phenotypes in response to stress or injury and release
proinflammatory cytokines, chemokines, and reactive oxygen
species (Gao et al., 2013; Wang et al., 2015). These responses
initially play a protective role, but their chronic activation
contributes to neuronal dysfunction, cell death and, ultimately,
neurodegenerative disease progression (Kempuraj et al., 2016).

The bacterial endotoxin lipopolysaccharide (LPS) can induce
neuroinflammation and is frequently used in studies of the
connection between neuroinflammation and neurodegeneration.
By activating toll-like receptor 4 (TLR4) on microglia, LPS
induces a proinflammatory state in which nitric oxide (NO),
tumor necrosis factor-α (TNF-α), and interleukin-1β (IL-1β) are
released (Ekdahl et al., 2009; David and Kroner, 2011; Fellner et al.,
2013). Activated microglia, in turn, induce the conversion of
astrocytes into reactive astrocytes, further amplifying the
inflammatory response (Liddelow et al., 2017; Pascual et al.,
2012; Holm et al., 2012). This interplay between microglia and
astrocytes exacerbates neuroinflammation, disrupts CNS
homeostasis, promotes oxidative stress, and leads to blood–brain
barrier disruption (Liu et al., 2020). Consequently, an important goal
of neuroinflammation research is to develop effective treatments
that modulate glial activity and restore CNS homeostasis by
suppressing the neuroinflammatory response.

Erdafitinib, an FDA-approved inhibitor of fibroblast growth
factor receptors 1–4 (FGFR1–4), is used clinically for the
treatment of metastatic urothelial cancer (Pant et al., 2023;
Majlessipour et al., 2024). By inhibiting FGFR signaling,
erdafitinib suppresses cell proliferation and impairs the survival
of multiple tumor cell types, including not only urothelial carcinoma
but also liver cancer, prostate cancer, and cholangiocarcinoma
(Weaver and Bossaer, 2021; Bansal et al., 2021). In patients with
cancers harboring FGFR2 fusion mutations, particularly advanced
pancreatic ductal adenocarcinoma, erdafitinib administration
inhibits the FGFR signaling pathway to suppress tumor growth,
survival, and therapeutic resistance, ultimately leading to a
significant reduction in tumor burden and improvement in
clinical markers (Ng et al., 2022). Furthermore, in an
A549 xenograft mouse model of lung adenocarcinoma, treatment
with erdafitinib produces anticancer effects by targeting FGFR1 and
decreasing CDK2 expression (Meng et al., 2022). However, research
on the effects of erdafitinib has been largely limited to its anticancer
effects and improvement of survival in FGFR mutation-related
tumors, and no evidence of direct effects of erdafitinib on
neuroinflammation has been reported.

In this study, we evaluated the effects of erdafitinib on LPS-
induced neuroinflammatory responses both in vitro and in vivo.
BV2 microglial cells pretreated with erdafitinib exhibited significant
reductions in the induction of proinflammatory cytokines, NLRP3,
pro-IL-1β, and SOD2 and JNK/PLCγ1/c-JUN signaling by LPS. In
C57BL6/N mice, pretreatment with erdafitinib reduced significantly
downregulated LPS-induced proinflammatory cytokine expression,

NLRP3 inflammasome activation, microgliosis, and astrogliosis.
Moreover, erdafitinib pretreatment inhibited the LPS-induced
cortical and hippocampal expression of the reactive astrocyte-
associated genes cxcl10 and chi3l1 in C57BL6/N mice. These
findings suggest that erdafitinib effectively suppresses LPS-
induced neuroinflammatory responses, presenting a novel
therapeutic perspective for inflammation-related
neurological diseases.

Materials and methods

Ethics statement

All experiments were approved by the institutional biosafety
committee (IBC) and performed in accordance with approved
animal protocols of the Korea Brain Research Institute (KBRI,
approval nos. IACUC-19-00049, IACUC-22-00044, and IACUC-
24-00004).

FGFR inhibitor erdafitinib

Erdafitinib was purchased from InvivoChem (V2672,
Libertyville, IL, United States). The solvent was 1% DMSO for
in vitro or vehicle (5% DMSO +40% PEG +5% Tween80 + 50%
saline) for in vivo experiments. The dose was one or 5 μM for in vitro
or 10 mg/kg for in vivo experiments.

BV2 microglial cells

To investigate the effect of erdafitinib on LPS-evoked
proinflammatory responses in vitro, BV2 microglial cells
(Elabioscience Biotechnology Inc., Houston, TX, United States)
were used. The cells were maintained in high-glucose DMEM
(Invitrogen, Carlsbad, CA, United States) supplemented with 5%
fetal bovine serum (FBS, Invitrogen, Carlsbad, CA, United States),
100 μg/mL streptomycin, and 100 units/mL penicillin at 37°C in a
5% CO2 incubator.

Evaluation of erdafitinib cytotoxicity

The cytotoxicity of erdafitinib in BV2 microglial cells was
evaluated using the MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide) assay. In brief, 4 x 104 cells/mL
seeded in a 96-well plate were starved in FBS-free medium for
1 h. Next, the cells were treated with erdafitinib (0.1, 1, 5, 10, or
20 μM) or vehicle (DMSO) for 24 h. After treatment, the MTT assay
was performed as described by (Lee et al., 2024).

Western blotting

To elucidate the molecular mechanisms by which erdafitinib
ameliorates LPS-induced proinflammatory cytokine production
in vitro, BV2 microglial cells were first pretreated with 5 μM
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erdafitinib or vehicle (1% DMSO) for 45 min (p-JNK, total JNK, and
p-PLCγ1) or 30min (p-c-JUN, NF-kB, and PCNA). Second, the cells
were treated with 1 μg/mL LPS or PBS for 45 min (p-JNK, total JNK,
and p-PLCγ1) or 5.5 h (p-c-JUN, NF-kB, and PCNA). Next, the cells
were lysed, and 15 μg of protein was used in Western blotting
(Supplementary Table S1) as described by (Lee and Hoe, 2023).

Subcellular fractionation

BV2 microglial cells were used to elucidate the nuclear signaling
pathways by which erdafitinib modulates LPS-mediated
inflammatory responses. The cells were pretreated with 5 μM
erdafitinib or vehicle (1% DMSO) for 30 min before treatment
with 1 μg/mL LPS (Escherichia coli, Sigma Aldrich, St. Louis, MO,
United States) or PBS for 5.5 h. Subcellular fractionation was
performed, and the nuclear fraction was used in Western blotting
as described by (Lee et al., 2022). Primary antibodies against p-c-Jun,
NF-kB, and PCNA were used (Supplementary Table S2).

NLRP3 siRNA transfection

NLRP3 was knocked down in BV2 microglial cells via
transfection with small interfering RNA (siRNA) designed for
mouse NLRP3 (Vector Biolabs, Malvern, PA, United States) as
previously described with minor modifications [21]. In brief,
Opti-MEM medium (Thermo Scientific, Waltham, MA,
United States) was used to dilute the NLRP3 siRNA or scramble
siRNA to 400 nM, and Lipofectamine® RNAiMAX reagent (Thermo
Scientific, Waltham, MA, United States) was added. Cell
transfection with the siRNA complex suspension was performed
as previously described (Huang et al., 2021). The final concentration
of siRNA was 40 nM. Forty-one hours after transfection, the cells
were starved in serum-free media, treated with 5 μM erdafitinib or
vehicle (1% DMSO) for 30 min, and treated with 200 ng/mL LPS or
PBS for 5.5 h. Finally, the cells were harvested, and the
NLRP3 knockdown efficiency was analyzed. After validating
NLRP3 siRNA transfection, real-time PCR analysis of the mRNA
levels of proinflammatory cytokines was performed.

C57BL6/N mice

Three-month-old male C57BL6/N mice (24–26 g; Koatech,
Gyeonggi-do, Korea) were used for in vivo experiments. The
mice were housed 3–4 mice/cage in a pathogen-free facility with
a 12-h photoperiod and access to food and water ad libitum and
were randomly assigned to experimental groups (vehicle + PBS,
vehicle + LPS, or erdafitinib + LPS).

Immunofluorescence staining

The in vivo impact of erdafitinib on glial activation and
proinflammatory cytokine expression was evaluated in C57BL6/N
mice injected (i.p.) once daily with 10 mg/kg erdafitinib or vehicle
(5% DMSO +40% PEG +5% Tween80 + 50% saline) for

7 consecutive days. Thirty minutes after the injection on day 7,
the mice were injected (i.p.) with 10 mg/kg LPS or PBS. Eight hours
later, the mice were anesthetized and perfused, and brain sections
were prepared, immunostained (Supplementary Table S3), and
imaged as previously described by (Lee and Hoe, 2023) for
C57BL6/N mice.

Real-time quantitative PCR

To assess the effects of erdafitinib on LPS-induced microglial
and astroglial-associated neuroinflammatory molecules,
BV2 microglial cells and C57BL6/N mice were treated with
erdafitinib or vehicle followed by LPS or PBS as described
above, and total RNA was extracted from cells or brain tissue
(cortex and hippocampus), reverse transcribed to cDNA, and used
in real-time quantitative PCR (qPCR) as described by (Lee and
Hoe, 2023). The value for gapdh was used to normalize cycle
threshold (Ct) values, and the fold change relative to the control
was calculated.

Statistical analysis

GraphPad Prism seven software (GraphPad Software, San
Diego, CA, United States) was used to construct graphs and to
perform statistical analyses. Data are presented as individual
data points and the mean ± SEM. Student’s t-test was used for
pairwise comparisons, and one-way analysis of variance
(ANOVA) with Tukey’s, Holm–Šídák’s, or Newman-Keuls
multiple-comparisons test was used for multiple
comparisons. Significance is indicated by asterisks as follows:
*p < 0.05, **p < 0.01, and ***p < 0.001. Detailed statistical
analysis is provided in Supplementary Table S5.

Results

Erdafitinib pretreatment decreases LPS-
mediated proinflammatory cytokine
expression through NLRP3 in vitro

The results of MTT assays demonstrated that erdafitinib had no
toxic effects in BV2 microglial cells at concentrations up to 20 μM
(Figure 1A). The effects of erdafitinib on the induction of
proinflammatory cytokine expression were then evaluated by real-
time PCR Pretreating BV2 microglial cells with 5 μM erdafitinib
significantly downregulated cox-2, il-1β, il-6 and tnf-α mRNA levels
compared with cells pretreated with vehicle (Figure 1B), whereas
pretreatment with 1 μM erdafitinib had no effect (Figure 1B). These
data suggest that erdafitinib treatment ameliorates the LPS-induced
proinflammatory response in BV2 microglial cells.

Among LPS-evoked neuroinflammation-associated
molecular targets in BV2 microglial cells, pretreatment with
5 μM erdafitinib significantly downregulated LPS-evoked
nlrp3, pro-il-1β, and sod2 mRNA expression but did not alter
LPS-stimulated CDK6 mRNA expression (Figure 1C). To
confirm the role of NLRP3 in the effects of erdafitinib, nlrp3 was
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FIGURE 1
Erdafitinib treatment significantly diminishes LPS-stimulated proinflammatory cytokine levels by downregulating NLRP3 and JNK/PLCγ1/c-JUN
signaling in BV2 microglial cells. (A) MTT assays of BV2 microglial cells treated with vehicle or erdafitinib (n = 6/group). (B) Real-time PCR analysis of
proinflammatory cytokinemRNA levels in BV2microglial cells treated with 1 μMor 5 μMerdafitinib or vehicle (1% DMSO) for 30min and then treated with
1 μg/mL LPS or PBS for 5.5 h (n = 9/group). (C) Real-time PCR analysis of neuroinflammation-associated molecular target expression in
BV2microglial cells treated with 5 μMerdafitinib or vehicle and then treated with 200 ng/mL LPS or PBS (n = 7–8/group). (D) Real-time PCR of nlrp3, cox-
2, il-1β, il-6 and tnf-αmRNA expression in BV2 microglial cells transfected with nlrp3 siRNA (40 nM) or scramble siRNA for 41 h and subsequently treated
as described above (n = 8/group). (E–F) Western blotting with anti-p-JNK, anti-JNK, anti-p-PLCγ1, anti-PLCγ1, and anti-β-actin antibodies of
BV2 microglial cells treated with 5 μM erdafitinib or vehicle for 45 min and then treated with 1 μg/mL LPS or PBS for 45 min (n = 9/group). (G–H)Western
blotting with anti-p-c-JUN, anti-NF-κB and anti-PCNA antibodies of the nuclear fraction of BV2 microglial cells treated with 5 μM erdafitinib or vehicle
and then treated with 1 μg/mL LPS or PBS as described above (n = 9/group). *p < 0.05, **p < 0.01, and ***p < 0.001.
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knocked down by siRNA in BV2 microglial cells. Real-time PCR
analysis showed that nlrp3 mRNA levels were reduced by 49% in
nlrp3 siRNA-treated BV2 microglial cells compared with scramble
siRNA-treated BV2 microglial cells (Figure 1D). In addition,
pretreatment of scramble siRNA-treated BV2 microglial cells with
5 μM erdafitinib significantly reduced LPS-induced cox-2, il-1β, il-6
and tnf-αmRNA levels (Figure 1D). However, erdafitinib pretreatment
did not alter LPS-evoked proinflammatory cytokine mRNA levels in
nlrp3 siRNA-treated BV2 microglial cells (Figure 1D). These data
suggest that the reduction of LPS-mediated proinflammatory
responses in BV2 microglial cells by pretreatment with erdafitinib is
dependent on NLRP3.

We then investigated the impact of erdafitinib pretreatment
on LPS-evoked JNK and PLC γ1 signaling in vitro by Western
blot analysis. Erdafitinib pretreatment significantly reduced LPS-
stimulated p-JNK protein levels in BV2 microglial cells, whereas
total JNK protein levels remained unchanged (Figure 1E).

Moreover, p-PLCγ1 protein levels were markedly decreased in
erdafitinib and LPS-treated cells compared with LPS-treated cells
(Figure 1F). An examination of transcription factors showed that
erdafitinib pretreatment significantly downregulated LPS-
induced nuclear p-c-JUN protein levels (Figure 1G) but not
nuclear NF-κB protein levels (Figure 1H). Collectively, these
results indicate that erdafitinib treatment reduces JNK/PLCγ1/
c-JUN signaling in BV2 microglial cells to ameliorate LPS-
induced inflammatory responses.

Erdafitinib pretreatment suppresses LPS-
evoked microglial and astroglial activation
in vivo

In hepatic stellate cells, LPS stimulation activates TLR4, and
subsequent c-Src phosphorylation upregulates the expression of

FIGURE 2
Erdafitinib treatment ameliorates LPS-inducedmicrogliosis in C57BL6/Nmice. (A, B) Immunofluorescence staining of Iba-1 expression in C57BL6/N
mice injected (i.p.) with vehicle (5% DMSO +40% PEG +5% Tween80 + 50% saline) or 10 mg/kg erdafitinib daily for 7 days and subsequently injected (i.p.)
with 10 mg/kg LPS or PBS for 8 h on day 7. (C–E) Quantification of data from A and B (n = 19–20 slices from 5 mice/group). *p < 0.05, **p < 0.01, and
***p < 0.001. Scale bar = 100 μm.
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FGFR1, the on-target of erdafitinib for reducing proinflammatory
responses (Lou et al., 2018). In addition, FGFR1 inhibition
suppresses LPS-evoked inflammation by downregulating NF-κB
signaling (Lou et al., 2018). Thus, we examined whether the
FGFR inhibitor erdafitinib affects LPS-mediated microgliosis and
astrogliosis in the CNS in C57BL6/N mice. We found that
administration of erdafitinib and LPS significantly downregulated
LPS-mediated Iba-1 fluorescence intensity in the cortex and
hippocampal CA1–4 regions but had no effect on Iba-1
fluorescence intensity in the hippocampal DG region (Figures
2A–C). Specifically, erdafitinib and LPS administration decreased
the Iba-1-labeled area in the cortex and hippocampal CA1–4 and
DG regions compared with LPS administration, indicating that
erdafitinib markedly suppressed LPS-evoked microglial
hypertrophy in C57BL6/N mice (Figures 2A, B, D). In addition,
erdafitinib and LPS administration significantly downregulated
the LPS-induced increase in the number of Iba-1-positive cells in
the cortex and hippocampal CA1 regions but not in the

hippocampal DG region, implying that erdafitinib pretreatment
alleviated LPS-induced microglial migration in C57BL6/N mice
(Figures 2A, B, E).

Turning to LPS-evoked astrogliosis in C57BL6/N mice, we
found that erdafitinib and LPS administration significantly
reduced GFAP fluorescence intensity in the cortex and
hippocampal CA1–4 regions but not in the hippocampal DG
region compared with LPS administration (Figures 3A–C).
Moreover, erdafitinib and LPS administration reduced the
GFAP-labeled area fraction in the cortex and hippocampal
CA1–4 and DG regions compared with LPS administration,
whereas the number of GFAP-positive astrocytic cells decreased
significantly only in the hippocampal CA1–4 regions. Thus,
erdafitinib pretreatment suppressed LPS-mediated astroglial
hypertrophy and migration in the brain (Figures 3A, B, D-E).
Taken together, these data indicate that erdafitinib
pretreatment attenuates LPS-induced microglial and
astroglial activation in the brain of C57BL6/N mice.

FIGURE 3
Erdafitinib treatment reduces LPS-mediated astrogliosis in C57BL6/N mice. (A, B) Immunofluorescence staining of GFAP expression in C57BL6/N
mice treated as described above (C–E)Quantification of data from A and B (n = 19–20 slices from 5mice/group). *p < 0.05, **p < 0.01, and ***p < 0.001.
Scale bar = 100 μm.
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FIGURE 4
Erdafitinib administration suppresses LPS-stimulated proinflammatory cytokine il-6 mRNA and IL-6 protein expression in C57BL6/N mice. (A–D)
Real-time PCR analysis of cox-2 and il-6 mRNA expression in C57BL6/N mice treated as described above (n = 7–8/group). (E) Immunofluorescence
staining of IL-6 expression in C57BL6/N mice treated as described above. (F)Quantification of data from E (n = 20 slices from 5 mice/group). *p < 0.05,
**p < 0.01, and ***p < 0.001. Scale bar = 100 μm.
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FIGURE 5
Erdafitinib treatment downregulates LPS-evoked proinflammatory cytokine IL-1β expression and NLRP3 inflammasome activation in C57BL6/N
mice. (A–B) Real-time PCR analysis of il-1β mRNA expression in C57BL6/N mice (n = 7–8/group). (C–D) Immunofluorescence staining of IL-1β protein
expression in C57BL6/N mice treated as described above (E)Quantification of data from C and D (n = 19–20 slices from 5mice/group). (F–G) Real-time
PCR analysis of nlrp3 and pro-il-1βmRNA expression in C57BL6/Nmice (n = 6–8/group). *p < 0.05, **p < 0.01, and ***p < 0.001. Scale bar = 100 μm.
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Erdafitinib pretreatment ameliorates the
induction of proinflammatory cytokines IL-6
and IL-1β and activation of the
NLRP3 inflammasome by LPS in vivo

Because gliosis is responsible for proinflammatory cytokine
production upon immune stimulation, we assessed the effects of
erdafitinib pretreatment on LPS-induced proinflammatory cytokine
release in vivo. Erdafitinib and LPS administration did not reduce cox-2
mRNA expression in the cortex and hippocampus of C57BL6/N mice
compared with LPS treatment (Figures 4A, B). Interestingly, erdafitinib
and LPS administration significantly reduced il-6mRNA expression in
the hippocampus but not the cortex of C57BL6/Nmice compared with
LPS treatment (Figures 4C, D). In addition, erdafitinib pretreatment
significantly decreased LPS-evoked IL-6 fluorescence intensity in the
hippocampal CA1, CA2, CA3, CA4 andDG regions of C57BL6/Nmice
(Figures 4E, F). Furthermore, erdafitinib pretreatment significantly
suppressed LPS-stimulated il-1β mRNA levels and IL-1β protein
expression in the cortex and hippocampal CA1–4 and DG regions
in C57BL6/N mice (Figures 5A–E).

Since erdafitinib pretreatment significantly downregulated LPS-
induced NLRP3 levels in vitro, we investigated the effects of
erdafitinib treatment on LPS-mediated NLRP3 inflammasome
activation in vivo. Importantly, erdafitinib and LPS administration
significantly reduced cortical and hippocampal nlrp3 and pro-il-1β
mRNA levels in C57BL6/N mice compared with LPS administration
(Figures 5F, G). These data indicate that erdafitinib pretreatment
suppresses the LPS-mediated proinflammatory response by

downregulating NLRP3 inflammasome activation in the brain of
C57BL6/N mice.

Erdafitinib pretreatment alleviates the LPS-
induced expression of reactive astrocyte
markers in vivo

Real-time PCR analysis of markers for reactive astrocytes and
disease-associated microglia was performed to evaluate the effects of
erdafitinib pretreatment on neuroinflammatory dynamics in vivo.
Erdafitinib pretreatment significantly reduced LPS-induced cortical
and hippocampal mRNA expression of cxcl10 and chi3l1 but not
serpina3n in C57BL6/N mice (Figures 6A–D). However, erdafitinib
pretreatment did not affect LPS-evoked cortical and hippocampal
mRNA expression of markers of disease-associated microglia (cd44
and spp1) in C57BL6/N mice (Supplementary Figure S1A, B). These
data suggest that erdafitinib pretreatment suppresses LPS-induced
reactive astrocyte dynamics to downregulate neuroinflammatory
responses in C57BL6/N mice.

Discussion

This study demonstrated that erdafitinib treatment significantly
decreased LPS-induced proinflammatory cytokine expression by
reducing NLRP3 inflammasome activation and JNK/PLCγ/c-JUN
signaling in BV2 microglial cells. In addition, erlotinib treatment

FIGURE 6
Erdafitinib administration diminishes LPS-mediated reactive astrocyte-related neuroinflammatory dynamics in C57BL6/N mice. (A–C) Real-time
PCR analysis of cxcl10, chi3l1 and serpina3nmRNA expression in C57BL6/Nmice treated as described above (n = 6–8/group). (D)Model of the effects of
erdafitinib on astrocyte-associated neuroinflammatory dynamics induced by LPS in C57BL6/N mice. *p < 0.05, **p < 0.01, and ***p < 0.001.
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attenuated microglial/astrocytic activation, proinflammatory
cytokine expression, and reactive astrocyte-associated
neuroinflammatory dynamics by inhibiting
NLRP3 inflammasome activation in C57BL6/N mice. These
findings indicate that erdafitinib is a potential drug for
neuroinflammation-related diseases.

FGFRs are a family of receptor tyrosine kinases that are involved
in promoting inflammatory responses. For example, exposure to B.
burgdorferi, a tick-borne obligate parasite that causes inflammatory
Lyme disease, significantly increases FGFR1-3 expression in primary
microglia derived from the frontal cortex tissue of rhesus macaques
(Parthasarathy et al., 2023). In addition, treatment with FGF2, an
FGFR ligand, increases proinflammatory cytokine il-6 and cox-2
mRNA expression in human synovial intimal resident fibroblast-
like synoviocytes (Shao et al., 2017). Interestingly, FGF2 exacerbates
TNF-α-stimulated inflammation by activating NLRP3 in 3T3-L1
mature adipocytes (ZhuGe et al., 2020). Furthermore, in
cardiomyocytes, the interaction of FGF2 with FGFR1 activates
Ras-JNK/PLCγ-IP3 signaling cascades, which are critical
downstream pathways for inflammatory responses (Kardami et al.,
2004). Consistent with these observations, FGFR inhibition appears to
be a therapeutic strategy for inflammation-associated diseases. For
example, siRNA-mediated suppression of FGFR expression in
Borrelia burgdorferi-treated primary rhesus microglia reduces the
expression of proinflammatory cytokines/chemokines, including
IL-6, CXCL8, and CCL2 (Parthasarathy et al., 2023). Furthermore,
treatment with the FGFR1 inhibitor AZD4547 reduces the TNF-α-
stimulated release of proinflammatory mediators (e.g., IL-1β, ICAM,
and IL-8) in human hepatic stellate cells (Wang et al., 2020). In the
present study, we found that treatment of BV2 microglial cells with
the FGFR inhibitor erdafitinib (5 µM) significantly mitigated LPS-
evoked proinflammatory cytokine expression by suppressing NLRP3/
PLCγ/JNK-c-JUN signaling pathways (Figure 1). In a future study, we
will determine whether the effect of erdafitinib on LPS-mediated
proinflammatory responses occurs through FGFR (erdafitinib on-
target). Moreover, given that microglia and astrocytes are the
predominant immune cells in CNS, a future study will determine
whether erdafitinib reduces LPS-evoked proinflammatory responses
in primary astrocytes. At present, our results suggest that FGFR
inhibition mitigates inflammatory responses in vitro.

Clinical and in vivo studies have shown that FGFR is also associated
with peripheral/central immune cell activation. For example, FGFR1 and
FGF1 expression are increased in macrophages and T lymphocytes of
kidney tissue from patients with renal inflammatory disease compared to
healthy controls (Rossini et al., 2005). In addition, epidermal FGFR2b-
deficient mice show increased accumulation of macrophages and
γδT cells in the epidermis (Grose et al., 2007). Interestingly, treatment
with the FGFR inhibitor rogaratinib suppresses traumatic brain injury-
mediated microglial activation in the mouse brain (Rehman et al., 2024).
Furthermore, administration of the FGFR inhibitor infigratinib in a
mouse model of experimental autoimmune encephalomyelitis reduces
infiltration of CD3+ T cells, B220+ B cells, and activated microglia in the
spinal cord (Rajendran et al., 2023). In parallel with these findings, we
observed that the FGFR inhibitor erdafitinib mitigated LPS-evoked
microglial/astrocyte activation in the mouse brain (Figures 2, 3),
indicating that inhibition of FGFR signaling is critical to
downregulate immune cell activation in inflammation-related
diseases. However, in contrast to our findings, suppression of

astrocytic FGFR expression exacerbates astrocytic activation in the
cortex in mice with traumatic brain injuries, whereas inhibition of
neuronal FGFR signaling does not affect astrogliosis in this model
(Kang et al., 2014). Furthermore, gain of FGF function mitigates
traumatic brain injury-mediated astrocytic activation in the cortex in
mice (Kang et al., 2014). Our and previous findings raise the following
question: how do FGFR inhibition (by erdafitinib) and gain of FGF
function (Kang et al., 2014), which are opposing actions, both alleviate
glial activation in LPS-induced and traumatic brain injury? It is possible
that LPS and traumatic brain injury cause gliosis but differentially affect
the activity/expression of FGFR subtypes (triggering vs. inhibition) in
themouse brain. In the present study, we did not assess the effect of LPS
on FGFR activity/levels in the mouse brain. However, LPS stimulation
significantly increases FGFR1 levels in a human monocytic cell line
derived from an acute monocytic leukemia patient (Wang et al., 2018).
In addition, LPS administration notably increases FGFR1 expression in
rat periodontal tissues (Huang et al., 2021), indicating that LPS
upregulates FGFR levels in vitro and in the peripheral system. If
LPS treatment enhances FGFR levels/activation in the mouse brain,
then treatment with the FGFR inhibitor erdafitinib may alleviate LPS-
mediated gliosis through FGFR suppression. Of course, it is possible
that erdafitinib downregulates LPS-induced neuroinflammatory
responses via an off-target. Thus, future in vivo studies will use
AAV shRNA systems to specifically determine whether erdafitinib
alleviates LPS-evoked neuroinflammation through FGFR and/or
off-targets.

Immune cells release cytokines and chemokines to regulate
inflammatory responses, and FGFR is involved in the secretion of
proinflammatory mediators in the peripheral and central nervous
systems. For example, the FGFR1-4 inhibitor AZD4547 decreases B.
burgdorferi-induced CXCL8, CCL2 and IL-6 levels in the frontal cortex
and dorsal root ganglion in rhesus macaques (Parthasarathy, 2024). In
addition, amyeloid cell-specific fgfr3 knockout increases the expression of
the proinflammatory mediator CXCR7 in peripheral blood-derived
monocytes from mice (Kuang et al., 2020). By contrast, epidermal
FGFR2b-deficient mice exhibit increased levels of the
proinflammatory cytokine IL-18 in the epidermis (Grose et al., 2007).
Furthermore, central injection of FGF2 reduces proinflammatory
responses in the hippocampus in a rat model of depression (Tang
et al., 2018). In the present study, we found that treatment with the
FGFR1-4 inhibitor erdafitinib alleviated the LPS-induced increases in IL-
6 and IL-1β in the mice (Figures 4, 5). Our findings and previous work
indicate that FGFRs have dual roles in regulating inflammatory responses
(proinflammatory and anti-inflammatory) in a tissue/disease-specific
manner, raising the possibility that erdafitinib modulates
proinflammatory and anti-inflammatory responses in vivo. Therefore,
in future work, we will investigate the effects of erdafitinib on LPS-
stimulated proinflammatory and anti-inflammatory responses and the
FGFR subtype dependence of these effects in vivo.

FGFR is also associated with neuroinflammatory dynamics,
including glial phenotypic shifts. For example, infrasound-mediated
central injury increases the A1-specific marker C3 in the hippocampus
in rats, whereas pretreatment with FGF2 or an FGFR1 inhibitor
(PD173074) significantly alleviates the infrasound-induced activation
of C3-positive astrocytes (Zou et al., 2019). In the present study, we
found that pretreatment with the FGFR1-4 inhibitor erdafitinib
significantly reduced LPS-evoked microglial and astroglial activation
(Figures 2, 3), but glial dynamics were distinctly affected. Specifically,
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erdafitinib treatment significantly reduced the mRNA expression of
reactive astrocytemarkers (cxcl10 and chi3l1) but not disease-associated
microglial markers (cd44 and spp1) in C57BL6/N mice (Figure 6;
Supplementary Figure S1). It is possible that the distinct effect of
erdafitinib on glial cell dynamics reflects a difference in the
distribution of FGFR between microglia and astrocytes. Further
work will investigate the distribution of microglia- and astrocyte-
specific FGFR subtypes in the mouse brain. Collectively, our results
indicate that FGFR regulates pathogen/injury-mediated central
inflammatory dynamics. Future studies will reveal which FGFR
subtypes are involved in the effects of erdafitinib on LPS-mediated
glial dynamics and phenotypic transformation.

Conclusion

Our findings demonstrate that erdafitinib decreases LPS-
induced proinflammatory cytokine levels by inhibiting
NLRP3 inflammasome activation and JNK/PLCγ/c-JUN signaling
in BV2 microglial cells. In C57BL6/N mice, erdafitinib treatment
significantly reduces LPS-evoked microgliosis and astrogliosis. In
addition, erdafitinib treatment diminishes the LPS-induced
expression of proinflammatory cytokines and reactive astrocyte-
associated neuroinflammatory dynamics. More importantly,
erdafitinib administration alleviates LPS-induced
NLRP3 inflammasome activation in the brain of C57BL6/N mice.
Taken together, these data suggest that erdafitinib attenuates LPS-
mediated neuroinflammatory responses and thus may be an
effective drug for neuroinflammation-associated diseases.

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary Material, further inquiries can be directed
to the corresponding authors.

Ethics statement

The animal study was approved by IACUC-19-00049,
IACUC22-00044, and IACUC-24-00004. The study was
conducted in accordance with the local legislation and
institutional requirements.

Author contributions

H-JL: Conceptualization, Funding acquisition, Project
administration, Formal analysis, Methodology, Visualization, Writing
– original draft, Writing – review and editing. SHK: Formal analysis,
Visualization, Writing – original draft. T-MJ: Formal analysis,
Visualization, Writing – original draft, Writing – review and editing.
Y-JK: Formal analysis, Writing – original draft. C-HG: Formal analysis,
Writing – original draft, Writing – review and editing. Y-JJ: Formal
analysis, Visualization, Writing – review and editing. J-HS: Formal
analysis, Writing – original draft. H-SH: Conceptualization,
Supervision, Funding acquisition, Project administration, Formal

analysis, Methodology, Writing – original draft, Writing – review
and editing.

Funding

The author(s) declare that financial support was received for
the research and/or publication of this article. This work was
supported by the KBRI basic research program through KBRI
funded by the Ministry of Science, ICT and Future Planning
(grant numbers 25-BR-02-04 and 25-BR-05-01, 25-BR-06-01,
H.S.H.), the National Research Foundation of Korea (grant
number RS-2024-00357857, H.J.L.), and a grant of the Korea
Dementia Research Project through the Korea Dementia
Research Center (KDRC), funded by the Ministry of Health &
Welfare and Ministry of Science and ICT, Republic of Korea
(grant number RS-2024-00343370, H.S.H.). This work was also
supported by the Korea Ministry of Science and ICT’s Special
Account for Regional Balanced Development for
Commercialization supervised by the NIPA (National IT
Industry Promotion Agency) to support digital medical
devices for AI-based Neurodevelopmental disorders (H0501-
25-1001, H.S.H.). We thank neurodegenerative diseases lab
members for editing and valuable comments on our
manuscript and for technical assistance with in vitro and
in vivo work.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

The author(s) declared that they were an editorial board
member of Frontiers, at the time of submission. This had no
impact on the peer review process and the final decision.

Generative AI statement

The author(s) declare that no Generative AI was used in the
creation of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fphar.2025.1572604/
full#supplementary-material

Frontiers in Pharmacology frontiersin.org11

Lee et al. 10.3389/fphar.2025.1572604

https://www.frontiersin.org/articles/10.3389/fphar.2025.1572604/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fphar.2025.1572604/full#supplementary-material
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2025.1572604


References

Araujo, B., Caridade-Silva, R., Soares-Guedes, C., Martins-Macedo, J., Gomes, E. D.,
Monteiro, S., et al. (2022). Neuroinflammation and Parkinson’s disease-from
neurodegeneration to therapeutic opportunities. Cells 11 (18), 2908. doi:10.3390/
cells11182908

Bansal, P., Dwivedi, D. K., Hatwal, D., Sharma, P., Gupta, V., Goyal, S., et al. (2021).
Erdafitinib as a novel and advanced treatment strategy of metastatic urothelial
carcinoma. Anticancer Agents Med. Chem. 21 (18), 2478–2486. doi:10.2174/
1871520621666210121093852

David, S., and Kroner, A. (2011). Repertoire of microglial and macrophage responses
after spinal cord injury. Nat. Rev. Neurosci. 12 (7), 388–399. doi:10.1038/nrn3053

Ekdahl, C. T., Kokaia, Z., and Lindvall, O. (2009). Brain inflammation and adult
neurogenesis: the dual role of microglia.Neuroscience 158 (3), 1021–1029. doi:10.1016/j.
neuroscience.2008.06.052

Fellner, L., Irschick, R., Schanda, K., Reindl, M., Klimaschewski, L., Poewe, W., et al.
(2013). Toll-like receptor 4 is required for alpha-synuclein dependent activation of
microglia and astroglia. Glia 61 (3), 349–360. doi:10.1002/glia.22437

Gao, Z., Zhu, Q., Zhang, Y., Zhao, Y., Cai, L., Shields, C. B., et al. (2013). Reciprocal
modulation between microglia and astrocyte in reactive gliosis following the CNS
injury. Mol. Neurobiol. 48 (3), 690–701. doi:10.1007/s12035-013-8460-4

Grose, R., Fantl, V., Werner, S., Chioni, A. M., Jarosz, M., Rudling, R., et al. (2007).
The role of fibroblast growth factor receptor 2b in skin homeostasis and cancer
development. EMBO J. 26 (5), 1268–1278. doi:10.1038/sj.emboj.7601583

Holm, T. H., Draeby, D., and Owens, T. (2012). Microglia are required for astroglial
Toll-like receptor 4 response and for optimal TLR2 and TLR3 response. Glia 60 (4),
630–638. doi:10.1002/glia.22296

Huang, X., Shen, H., Liu, Y., Qiu, S., and Guo, Y. (2021). Fisetin attenuates
periodontitis through FGFR1/TLR4/NLRP3 inflammasome pathway. Int.
Immunopharmacol. 95, 107505. doi:10.1016/j.intimp.2021.107505

Kang, W., Balordi, F., Su, N., Chen, L., Fishell, G., and Hebert, J. M. (2014). Astrocyte
activation is suppressed in both normal and injured brain by FGF signaling. Proc. Natl.
Acad. Sci. U. S. A. 111 (29), E2987–E2995. doi:10.1073/pnas.1320401111

Kardami, E., Jiang, Z. S., Jimenez, S. K., Hirst, C. J., Sheikh, F., Zahradka, P., et al.
(2004). Fibroblast growth factor 2 isoforms and cardiac hypertrophy. Cardiovasc Res. 63
(3), 458–466. doi:10.1016/j.cardiores.2004.04.024

Kempuraj, D., Thangavel, R., Natteru, P. A., Selvakumar, G. P., Saeed, D., Zahoor, H.,
et al. (2016). Neuroinflammation induces neurodegeneration. J. Neurol. Neurosurg.
Spine 1 (1), 1003.

Kuang, L., Wu, J., Su, N., Qi, H., Chen, H., Zhou, S., et al. (2020). FGFR3 deficiency
enhances CXCL12-dependent chemotaxis of macrophages via upregulating CXCR7 and
aggravates joint destruction in mice. Ann. Rheum. Dis. 79 (1), 112–122. doi:10.1136/
annrheumdis-2019-215696

Lee, H. J., and Hoe, H. S. (2023). Inhibition of CDK4/6 regulates AD pathology,
neuroinflammation and cognitive function through DYRK1A/STAT3 signaling.
Pharmacol. Res. 190, 106725. doi:10.1016/j.phrs.2023.106725

Lee, H. J., Hwang, J.W., Kim, J., Jo, A. R., Park, J. H., Jeong, Y. J., et al. (2024). Erlotinib
regulates short-term memory, tau/Aβ pathology, and astrogliosis in mouse models of
AD. Front. Immunol. 15, 1421455. doi:10.3389/fimmu.2024.1421455

Lee, H. J., Park, J. H., and Hoe, H. S. (2022). Idebenone regulates aβ and LPS-induced
neurogliosis and cognitive function through inhibition of NLRP3 inflammasome/IL-1β
Axis activation. Front. Immunol. 13, 749336. doi:10.3389/fimmu.2022.749336

Liddelow, S. A., Guttenplan, K. A., Clarke, L. E., Bennett, F. C., Bohlen, C. J., Schirmer,
L., et al. (2017). Neurotoxic reactive astrocytes are induced by activated microglia.
Nature 541 (7638), 481–487. doi:10.1038/nature21029

Liu, L. R., Liu, J. C., Bao, J. S., Bai, Q. Q., and Wang, G. Q. (2020). Interaction of
microglia and astrocytes in the neurovascular unit. Front. Immunol. 11, 1024. doi:10.
3389/fimmu.2020.01024

Lou, D., Han, J., Zhou, L., Ma, H., Xv, J., Shou, J., et al. (2018). Fibroblast growth factor
receptor 1 antagonism attenuates lipopolysaccharide-induced activation of hepatic
stellate cells via suppressing inflammation. Exp. Ther. Med. 16 (4), 2909–2916.
doi:10.3892/etm.2018.6586

Majlessipour, F., Zhu, G., Baca, N., Kumbaji, M., Hwa, V., and Danielpour, M. (2024).
Skeletal overgrowth in a pre-pubescent child treated with pan-FGFR inhibitor. Heliyon
10 (11), e30887. doi:10.1016/j.heliyon.2024.e30887

Meng, X., Zhu, X., Ji, J., Zhong, H., Li, X., Zhao, H., et al. (2022). Erdafitinib inhibits
tumorigenesis of human lung adenocarcinoma A549 by inducing S-phase cell-cycle
arrest as a CDK2 inhibitor. Molecules 27 (19), 6733. doi:10.3390/molecules27196733

Ng, C. F., Glaspy, J., Placencio-Hickok, V. R., Thomassian, S., Gong, J., Osipov, A.,
et al. (2022). Exceptional response to erdafitinib in FGFR2-mutated metastatic
pancreatic ductal adenocarcinoma. J. Natl. Compr. Canc Netw. 20 (10), 1076–1079.
doi:10.6004/jnccn.2022.7039

Pant, S., Schuler, M., Iyer, G., Witt, O., Doi, T., Qin, S., et al. (2023). Erdafitinib in
patients with advanced solid tumours with FGFR alterations (RAGNAR): an
international, single-arm, phase 2 study. Lancet Oncol. 24 (8), 925–935. doi:10.1016/
S1470-2045(23)00275-9

Parthasarathy, G. (2024). Fibroblast growth factor receptor inhibitors mitigate the
neuropathogenicity of Borrelia burgdorferi or its remnants ex vivo. Front. Immunol. 15,
1327416. doi:10.3389/fimmu.2024.1327416

Parthasarathy, G., Pattison, M. B., and Midkiff, C. C. (2023). The FGF/FGFR system
in the microglial neuroinflammation with Borrelia burgdorferi: likely intersectionality
with other neurological conditions. J. Neuroinflammation 20 (1), 10. doi:10.1186/
s12974-022-02681-x

Pascual, O., Ben Achour, S., Rostaing, P., Triller, A., and Bessis, A. (2012). Microglia
activation triggers astrocyte-mediated modulation of excitatory neurotransmission.
Proc. Natl. Acad. Sci. U. S. A. 109 (4), E197–E205. doi:10.1073/pnas.1111098109

Rajendran, R., Rajendran, V., Bottiger, G., Stadelmann, C., Shirvanchi, K., von Au, L.,
et al. (2023). The small molecule fibroblast growth factor receptor inhibitor infigratinib
exerts anti-inflammatory effects and remyelination in a model of multiple sclerosis. Br.
J. Pharmacol. 180 (23), 2989–3007. doi:10.1111/bph.16186

Rehman, R., Froehlich, A., Olde, H. F., Elsayed, L., Boeckers, T., Huber-Lang, M., et al.
(2024). The FGFR inhibitor Rogaratinib reduces microglia reactivity and synaptic loss
in TBI. Front Immunol. 15:1443940. doi:10.3389/fimmu.2024.1443940

Rossini, M., Cheunsuchon, B., Donnert, E., Ma, L. J., Thomas, J. W., Neilson, E. G.,
et al. (2005). Immunolocalization of fibroblast growth factor-1 (FGF-1), its receptor
(FGFR-1), and fibroblast-specific protein-1 (FSP-1) in inflammatory renal disease.
Kidney Int. 68 (6), 2621–2628. doi:10.1111/j.1523-1755.2005.00734.x

Shao, X., Chen, S., Yang, D., Cao, M., Yao, Y., Wu, Z., et al. (2017). FGF2 cooperates
with IL-17 to promote autoimmune inflammation. Sci. Rep. 7 (1), 7024. doi:10.1038/
s41598-017-07597-8

Tang, M. M., Lin, W. J., Pan, Y. Q., and Li, Y. C. (2018). Fibroblast growth factor
2 modulates hippocampal microglia activation in a neuroinflammation induced model
of depression. Front. Cell. Neurosci. 12, 255. doi:10.3389/fncel.2018.00255

Wang, C., Li, Y., Li, H., Zhang, Y., Ying, Z., Wang, X., et al. (2020). Disruption of FGF
signaling ameliorates inflammatory response in hepatic stellate cells. Front. Cell. Dev.
Biol. 8, 601. doi:10.3389/fcell.2020.00601

Wang, N., Li, J. Y., Zhao, T. T., Li, S. M., Shen, C. B., Li, D. S., et al. (2018). FGF-21
plays a crucial role in the glucose uptake of activated monocytes. Inflammation 41 (1),
73–80. doi:10.1007/s10753-017-0665-7

Wang, W. Y., Tan, M. S., Yu, J. T., and Tan, L. (2015). Role of pro-inflammatory
cytokines released from microglia in Alzheimer’s disease. Ann. Transl. Med. 3 (10), 136.
doi:10.3978/j.issn.2305-5839.2015.03.49

Weaver, A., and Bossaer, J. B. (2021). Fibroblast growth factor receptor (FGFR)
inhibitors: a review of a novel therapeutic class. J. Oncol. Pharm. Pract. 27 (3), 702–710.
doi:10.1177/1078155220983425

ZhuGe, D. L., Javaid, H. M. A., Sahar, N. E., Zhao, Y. Z., and Huh, J. Y. (2020).
Fibroblast growth factor 2 exacerbates inflammation in adipocytes through
NLRP3 inflammasome activation. Arch. Pharm. Res. 43 (12), 1311–1324. doi:10.
1007/s12272-020-01295-2

Zou, L. H., Shi, Y. J., He, H., Jiang, S. M., Huo, F. F., Wang, X. M., et al. (2019). Effects
of FGF2/FGFR1 pathway on expression of A1 astrocytes after infrasound exposure.
Front. Neurosci. 13, 429. doi:10.3389/fnins.2019.00429

Frontiers in Pharmacology frontiersin.org12

Lee et al. 10.3389/fphar.2025.1572604

https://doi.org/10.3390/cells11182908
https://doi.org/10.3390/cells11182908
https://doi.org/10.2174/1871520621666210121093852
https://doi.org/10.2174/1871520621666210121093852
https://doi.org/10.1038/nrn3053
https://doi.org/10.1016/j.neuroscience.2008.06.052
https://doi.org/10.1016/j.neuroscience.2008.06.052
https://doi.org/10.1002/glia.22437
https://doi.org/10.1007/s12035-013-8460-4
https://doi.org/10.1038/sj.emboj.7601583
https://doi.org/10.1002/glia.22296
https://doi.org/10.1016/j.intimp.2021.107505
https://doi.org/10.1073/pnas.1320401111
https://doi.org/10.1016/j.cardiores.2004.04.024
https://doi.org/10.1136/annrheumdis-2019-215696
https://doi.org/10.1136/annrheumdis-2019-215696
https://doi.org/10.1016/j.phrs.2023.106725
https://doi.org/10.3389/fimmu.2024.1421455
https://doi.org/10.3389/fimmu.2022.749336
https://doi.org/10.1038/nature21029
https://doi.org/10.3389/fimmu.2020.01024
https://doi.org/10.3389/fimmu.2020.01024
https://doi.org/10.3892/etm.2018.6586
https://doi.org/10.1016/j.heliyon.2024.e30887
https://doi.org/10.3390/molecules27196733
https://doi.org/10.6004/jnccn.2022.7039
https://doi.org/10.1016/S1470-2045(23)00275-9
https://doi.org/10.1016/S1470-2045(23)00275-9
https://doi.org/10.3389/fimmu.2024.1327416
https://doi.org/10.1186/s12974-022-02681-x
https://doi.org/10.1186/s12974-022-02681-x
https://doi.org/10.1073/pnas.1111098109
https://doi.org/10.1111/bph.16186
https://doi.org/10.3389/fimmu.2024.1443940
https://doi.org/10.1111/j.1523-1755.2005.00734.x
https://doi.org/10.1038/s41598-017-07597-8
https://doi.org/10.1038/s41598-017-07597-8
https://doi.org/10.3389/fncel.2018.00255
https://doi.org/10.3389/fcell.2020.00601
https://doi.org/10.1007/s10753-017-0665-7
https://doi.org/10.3978/j.issn.2305-5839.2015.03.49
https://doi.org/10.1177/1078155220983425
https://doi.org/10.1007/s12272-020-01295-2
https://doi.org/10.1007/s12272-020-01295-2
https://doi.org/10.3389/fnins.2019.00429
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2025.1572604

	Erdafitinib diminishes LPS-mediated neuroinflammatory responses through NLRP3 in wild-type mice
	Introduction
	Materials and methods
	Ethics statement
	FGFR inhibitor erdafitinib
	BV2 microglial cells
	Evaluation of erdafitinib cytotoxicity
	Western blotting
	Subcellular fractionation
	NLRP3 siRNA transfection
	C57BL6/N mice
	Immunofluorescence staining
	Real-time quantitative PCR
	Statistical analysis

	Results
	Erdafitinib pretreatment decreases LPS-mediated proinflammatory cytokine expression through NLRP3 in vitro
	Erdafitinib pretreatment suppresses LPS-evoked microglial and astroglial activation in vivo
	Erdafitinib pretreatment ameliorates the induction of proinflammatory cytokines IL-6 and IL-1β and activation of the NLRP3  ...
	Erdafitinib pretreatment alleviates the LPS-induced expression of reactive astrocyte markers in vivo

	Discussion
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher’s note
	Supplementary material
	References


