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Abstract: Objective To investigate the protective effect and mechanism of astragaloside IV (AS-IV) on Pg-LPS induced human
gingival fibroblasts (HGFs) injury based on the adenosine monophosphate-activated protein kinase (AMPK)/NOD-like receptor protein
3 (NLRP3) pathway. Methods HGFs were treated with AS-IV (0, 5, 10, 20, 40, 80 pumol-L™") for 24 h, with or without Pg-LPS
stimulation, and cell viability was assessed by CCK-8 assay to determine the optimal concentration of AS-IV. HGFs were randomly
divided into control group, model group, AS-IV groups (10, 20, 40 pumol-L™"), and AS-IV (40 umol-L™") + CC (Compound C, 10
pumol-L~!, an AMPK inhibitor) group. The control group was cultured under normal conditions; cells in the model and treatment groups
were exposed to 10 pg-mL™! Pg-LPS for 12 h, followed by corresponding drug treatments for 24 h. Cell proliferation was evaluated
using CCK-8 and colony formation assays; cell migration was assessed by scratch wound healing assay; apoptosis rate was measured

by flow cytometry; levels of interleukin (IL)-8, IL-18, and IL-6 in cell supernatants were detected by ELISA; and expression of AMPK,
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NLRP3, ASC, and Caspase-1 proteins was analyzed by Western blotting. Results Compared with the control group, the model group
showed significantly reduced cell viability, colony number, and scratch healing rate, as well as decreased p-AMPK/AMPK expression
(P < 0.05), while apoptosis rate and expression of IL-8, IL-18, IL-6, NLRP3, ASC, and Caspase-1 were significantly increased (P <
0.05). Compared with the model group, AS-IV-treated groups exhibited significantly improved cell viability, colony number, and
scratch healing rate, along with increased p-AMPK/AMPK expression (P < 0.05), while apoptosis rate and expression of IL-8, IL-18,
IL-6, NLRP3, ASC, and Caspase-1 were significantly reduced (P < 0.05). Compared with the AS-IV 40 umol-L! group, the AS-IV+CC
group showed significantly decreased cell viability, colony number, and scratch healing rate, along with reduced p-AMPK/AMPK
expression (P < 0.05), whereas apoptosis rate and expression of IL-8, IL-18, IL-6, NLRP3, ASC, and Caspase-1 were significantly
elevated (P < 0.05). Conclusion AS-IV may promote Pg-LPS induced proliferation and migration of HGFs cells, inhibit cell
apoptosis and inflammatory response by regulating the AMPK/NLRP3 pathway.

Key words: human gingival fibroblasts; astragaloside IV; adenosine monophosphate-activated protein kinase; NOD-like receptor

protein 3; inflammatory response
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*P < 0.05 vs 0 umol-L! group.



F49EFIH 2026F9H

{;35;#';53{ ER Drug Evaluation Research

Vol. 49 No. 9 September 2026  * 3047

WHEREZER (P>0.05), 10, 20+ 40 umol-L™! 4t
TH 4R E S AR (P<<0.05); {HE 80 umol-L™!
AEFRAARME 1S 40 pmol- L™ EHI R 25 (P>0.05),
PRI 54 AS-TVIRIEIESE 10, 204 40 pmol L,
3.2 AS-IVXt HGFs 1858 A0

EXTRRAAH L, BTG5 I
(P<0.05); SHRIHMILL, AS-IVAMAATR. W

FERUREFE (P<0.05), HEWREFEMH; 5 AS-

T AS-IV 10 pmol-L™!

IV 40 pmol- L AL, AS-IV-+CC ZHZRMIAEE R
TIEBUEERK (P<0.05). S8R 1. %2,
3.3 AS-IVXt HGFs T #a08200

50 B AL A b, AR Y 2H A0 i IR A R PRI
(P<<0.05); HERAMLL, AS-IVAHYHEEIE &
HRFE (P<0.05), HEIWREM*KM; 5 AS-IV
40 pmol- L' 4 Eb%:, AS-IV+CC H4IkR & &
KK (P<0.05). WK 2. % 3.

AS-TV 20 pmol-L™! AS-1V 40 pmol-L™! AS-IV+CC

B 1 TEFARSCESN HGFs BIEE
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Table 2 Effect of AS-IV on proliferation of HGFs cells

(X s, n=6)
151 N L T
(umol L.71)
payict — 100.00+0.00  131.28+11.69
et — 4152+337°  79.63+8.22"
AS-IV 10 58.89+3.88"  96.23+9.63"
20 72.54+4.96" 110.64+10.71%
40 89.76+6.24* 129.56+11.45%
AS-IV+CC 40+10  45.68+3.56" 82.34+8.64"

XA LR "P<<0.05; SHMAILLE: “P<0.05; 5 AS-IV
40 pmol- L' A1ELEZ: “P<0.05.

*P<0.05 vs control group; “P < 0.05 vs model group; “P<0.05 vs AS-
1V 40 pmol-L™! group.
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Fig. 2 Scratch assay for detecting migration of HGFs cells
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Table 3 Effect of AS-IV on migration of HGFs cells ( X £

ss n=26)

F4 ASIVX HGFs ATEMFEM (X £5, n=6)
Table 4 Effect of AS-IV on apoptosis rate of HGFs ( X £

s, n=20)

2H 5 W EE/(umol L1 KRB A 2/% 451 W EE/(umol L1 FT 2%
oyl — 82.37+7.59 payiict — 2.36+0.21
T — 33.69+3.85" Y — 44.52+4.63"
AS-IV 10 48.92+4.37# AS-IV 10 35474413

20 63.57+5.98" 20 23.18+2.91%
40 79.86+7.18% 40 18.57 +2.24*
AS-IV+CC 40+10 39.33+4.24" AS-IV+CC 40+10 41.08+1.87°

SxTIEALE G TP<0.05; SEEAAILE: "P<0.05; 5 AS-IV
40 pmol-L' 1ELEZ: “P<<0.05.
*P<0.05 vs control group; *P< 0.05 vs model group; “P < 0.05 vs AS-

SXIGALE B TP<0.05; SEAALLE: "P<0.05; 5 AS-IV
40 umol- L' 4 HLAE: “P<<0.05,
*P<0.05 vs control group; #P< 0.05 vs model group; “P < 0.05 vs AS-

IV 40 pmol-L™! group. IV 40 pmol-L™! group.
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Fig.3 Flow cytometry detection of HGF's apoptosis
#£5 ASIVXIZREE &% IL-8, IL-18, IL-6 KFHIEM (X X5, n=6)
Table 5 Effect of AS-IV on expression of IL-8, IL-18, and IL-6 in cells ( X s, n=26)
2H 5 WRPE/(umol L7 IL-8/(pg mL™") IL-18/(ng L7 IL-6/(pg ML)
X e — 27.38+3.56 70.42+8.43 29.63+1.68
A — 252.42+26.33" 165.28 +18.49* 110.52+5.64"
AS-IV 10 184.92 £20.16* 141.334+15.23% 82.43+3.52%
20 139.48 +16.21% 108.94 +12.74% 62.79+2.38"
40 76.39+8.25% 82.36+9.56* 38.62+2.06"
AS-IV+CC 40+10 203.16£21.54" 14528 +£16.22° 90.37+3.82°

XA R *P<0.05; SHMHE . #P<0.05; 5 AS-IV 40 ymol- LT LE:: “P<0.05.
*P < 0.05 vs control group; *P < 0.05 vs model group; “P < 0.05 vs AS-IV 40 umol-L™! group.
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Fig.4 Western blotting detection of AMPK/NLRP3

pathway related protein expression in HGFs

& 6 AS-IVX HGFs 1 AMPK/NLRP3 BHHXERRIEMFIE (X *s, n=6)
Table 6 Effect of AS-IV on expression of AMPK/NLRP3 pathway related proteins in HGFs ( X s, n=6)

2H ) WP /(umol L") p-AMPK/AMPK NLRP3/GAPDH ASC/GAPDH Caspase-1/GAPDH
xif — 1.69+0.23 0.53+0.05 1.06+0.08 0.92+0.06
LAY — 0.53+0.05" 1.86+0.21° 1.75+0.20° 1.69+0.17"
AS-IV 10 0.7940.08% 1.52+0.17* 1.50+0.17* 1.45+0.15"
20 1.05+0.12% 1.23+0.14% 1.37+0.15* 1.22+0.14*
40 1.424+0.13% 0.78 +0.09* 1.07+0.12* 0.96+0.10%
AS-IV+CC 40+10 0.66+0.07" 1.77+0.19" 1.66+0.18" 1.53+0.16"

XA R *P<0.05; SHMHNE: *P<0.05: 5 AS-IV 40 ymol- LM EE: “P<0.05.
*P < 0.05 vs control group; *P < 0.05 vs model group; “P < 0.05 vs AS-IV 40 pmol-L ! group.
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