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Abstract — Neuroinflammation is a major contributor to the pathogenesis of neurodegenerative diseases such as Alzheimer’s
and Parkinson’s disease. A key mediator of this process is the NLRP3 inflammasome in microglia, which activates caspase-1
and drives the maturation and release of pro-inflammatory cytokines including IL-1p. Excessive or sustained activation of the
NLRP3 inflammasome promotes neuronal dysfunction, highlighting it as a potential therapeutic target. Ginsenoside Rg,, a pre-
dominant bioactive compound of Panax ginseng C. A. Meyer, is known for its antioxidant and anti-inflammatory properties;
however, its direct role in regulating NLRP3 remains poorly understood. In this study, we examined the effects of Rg, on
NLRP3 expression and IL-1f production in BV2 microglial cells. MTT assay confirmed that Rg, up to 300 pg/mL had no cyto-
toxic effect. Western blot analysis demonstrated that Rg, pretreatment significantly suppressed LPS-induced NLRP3 protein
expression and reduced IL-1p levels, whereas qPCR analysis revealed no change in NLRP3 mRNA expression. These findings
suggest that Rg, regulates NLRP3 at the post-transcriptional level. Consistent with this, the DARTS assay indicated a direct
binding interaction between Rg, and NLRP3. Taken together, these results identify ginsenoside Rg, as a promising candidate
for the prevention or treatment of neuroinflammatory diseases.
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QA A3E- 2K (pathogen-associated molecular patterns, PAMPs)
U =24 AR} (damage-associated molecular patterns, DAMPs)
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Table 1. qPCR Primers
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Alg T Y ME vk — BV2 A= ATCC (Manassas,
VA, USAYIA U392 ™, 1% penicillin/streptomycin
(Corning, NY, USA)} 10% fetal bovine serum (Corning)©|
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1.7x10° cells/plate®] == #5514 37T, 5% CO, =710l
A v FstSATE. 2417k vl F - A 22 vl 2 v Rg &
100-300 pM & == A 2]SIATE 4847 o] &, wix|E A A
3132 0.2 mg/mL FE] MTT &8 W 37CoA Ag=
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S DMSO9| 9|3 Microplate reader (490 nm; Versamax,
USA)R 858 S793I8ich A2 sder 27e04 33
HHEE]Rl o, dojR] Aghe FAF o2 AT

HEx ZEiga o HtS(Quantitative polymerase
chain reaction, gPCR) — INFUSION TECH A}¢] Pure™
Cell & Tissue RNA extraction kit (Anyang, Korea)S A3}
o] BV2 AlE9] total RNAS =3It 553 mRNAE
ReverTraAce® gPCR RT Master Mix (Toyobo, Osaka, Japan)=S-
ARE-3te] cDNAR AHARSIAL, f-Ake] At S S-S
E43}17] 98] CFX96 Real-Time PCR System (Bio-Rad,
Hercules, CA, USA)S.Z qPCRE F~3)3}SIt}. Table Iof] A}
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Western Blotting —BV2 AIX2E 60 mm culture dish®l|
1.0x10° cells/dish= -5 24A17F vl g38lGATh, o] 214

Gene Forword Reverse
ASC 5'-CCA TCC TGG ACG CTC TTG AA-3’ 5'-GTG AGC TCC AAG CCA TAC GA-3'
Caspase-1 5'-CGA GGG TTG GAG CTC AAG TT-3' 5'-AGA AGT CTT GTG CTC TGG GC-3'
IL-1B 5-TGC CAC CTT TTG ACA GTG ATG-3’ 5-AAG GTC CAC GGG AAA GAC AC-3'
NLRP3 5'-CCA CAT CTG ATT GTG TTA ATG GCT-3' 5-GGG CTT AGG TCC ACA CAG AA-3'

18S rRNA 5-GCA ATT ATT CCC CAT GAA CG-3' 5-GGC CTC ACT AAA CCA TCC AA-3'
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Fig. 1. Cytotoxicity of Rg, on mouse microglial BV2 cell. BV2
microglial cells were treated with increasing concentrations of
Rg, (up to 300 uM) for 24 h, and cell viability was measured
by MTT assay. Data represent mean + S.E.M of at least three
independent experiments. Statistical analysis was performed
using one-way ANOVA followed by Tukey’s post hoc test
(ns=not significant).
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T in vitro 2L 531 TE Western blot 412 5
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S| inflammasomeS 73 $FCFL &Ed3] ASCe} caspase-1
59 mRNA 3 vhiid o] Wste A 7sial ot frofv
S Hsh= AFEA] edTH(Fig. 2D-E).
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Fig. 2. Selective down-regulation of NLRP3 protein by Rg,. (A) Western blot analysis demonstrating that Rg, pretreatment mark-
edly reduced LPS-induced NLRP3 protein expression. Densitometric quantification of NLRP3, normalized to loading control. (B)
gPCR analysis showing no significant changes in NLRP3 mRNA levels following Rg, pretreatment in LPS-stimulated BV2
microglial cells. (C-D) Western blot for NF-kB p65, procaspase-1 and ASC indicating no significant difference in protein expres-
sion with Rg, treatment. (E) qPCR analysis showing no significant changes in caspase-1 and ASC mRNA levels following Rg,
pretreatment in LPS-stimulated BV2 microglial cells. Data are expressed as mean = S.E.M of at least three independent experi-
ments. Statistical significance was determined by one-way ANOVA followed by Tukey’s post hoc test (¥**p <0.01 and *p < 0.05).
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Fig. 3. Stabilization of NLRP3 protein by Rg,. (A) BV2 cell
lysates were incubated with vehicle or Rg,, followed by limited
proteolysis with pronase. (B) Western blot analysis of NLRP3
revealed that Rg, treatment preserved protein levels compared
with vehicle control.
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proteasome inhibitor (MG132)-} autophagy inhibitor (3-MA,
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Fig. 4. Suppression of IL-1B production by Rg,. Western blot
analysis showing that LPS stimulation increased IL-1f protein
levels, which were significantly reduced by Rg, pretreatment.
Quantitative analysis of IL-1f protein expression normalized
to loading control. Results are expressed as mean + S.E.M of
at least three independent experiments. Statistical analysis was
conducted by one-way ANOVA with Tukey’s post hoc test
(*p < 0.05).
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