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ABSTRACT Objective: To investigate the effect of puerarin (GGS) on lipopolysaccharide (LPS) -induced inflammatory response in
human gingival fibroblasts (HGFs) by regulating nuclear factor E2-related factor 2 (Nrf2)/heme oxygenase-1 (HO-1) signaling pathway.
Methods: HGFs cells were cultured in vitro, HGFs cells were divided into blank control (CK) group (0.9% sodium chloride), LPS group
(100 nM LPS), LPS+GGS low dose (LPS+GGS-L) group (100 nM LPS+50 uM GGS), LPS+GGS high dose (LPS+GGS-H) group (100
nM LPS+100 uM GGS), LPS+GGS-H+ML385 (Nrf2/HO-1 signaling pathway inhibitor) group (100 nM LPS+100 pM GGS+10 uM
ML385). The cell proliferation ability was detected by cell counting kit-8 (CCK-8). The levels of interleukin (IL) -6, lactate dehydroge-
nase (LDH), IL-10 and IL-1B were detected by enzyme-linked immunosorbent assay (ELISA). The levels of malondialdehyde (MDA),
glutathione peroxidase (GSH-Px) and superoxide dismutase (SOD) were detected by kits. The apoptosis rate of HGFs was detected by
flow cytometry. The formation of cell membrane pores was detected by propidium iodide (PI) staining. The expressions of B-cell lym-
phoma-2 (Bcl-2), B-cell lymphoma-2 associated X protein (Bax), NOD-like receptor protein 3 (NLRP3), Nrf2 and HO-1 were detected
by Western blot. Results: Compared with CK group, the OD,5, (24 and 48 h) value, IL-10 level, GSH-Px and SOD activity, Bcl-2, Nrf2
and HO-1 protein expression of HGFs cells in LPS group were significantly decreased, and the levels of IL-6, LDH, IL-18, MDA content,
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apoptosis rate, positive rate of PI staining, Bax and NLRP3 protein expression were significantly increased (P<0.05). Compared with LPS
group, the ODys, (24 and 48 h) value, IL-10 level, GSH-Px and SOD activity, Bcl-2, Nrf2 and HO-1 protein expression of HGFs cells in
LPS+GGS-L group and LPS+GGS-H group were significantly increased, and the levels of IL-6, LDH, IL-18, MDA content, apoptosis

rate, positive rate of PI staining, Bax and NLRP3 protein expression were significantly decreased (P<0.05). ML385 could reduce the im-

provement of GGS on LPS-induced inflammatory injury in HGFs cells(P<0.05). Conclusion: GGS may alleviate LPS-induced inflamma-

tion and oxidative stress in HGFs cells by activating Nrf2/HO-1 signaling pathway, and reduce cell apoptosis.
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Table 1 Comparison of proliferation ability of HGFs cells in each group(xt s, n=6)

0D, values

Groups
24h 48h
CK group 0.41£ 0.03 0.79+ 0.05
LPS group 0.17+ 0.02* 0.38+ 0.03*
LPS+GGS-L group 0.26+ 0.02° 0.54% 0.04°
LPS+GGS-H group 0.35% 0.03* 0.72+ 0.05*
LPS+GGS-H+ML385 group 0.28+ 0.03¢ 0.53+ 0.05¢

Note: Compared with CK group, *P<0.05. Compared with LPS group, °P<0.05. Compared with LPS+GGS-L group, “P<0.05. Compared with LPS+GGS-H

group, ‘P<0.05.

2.2 GGS f % 48 HGFs #H}f1 IL-6,LDH.,IL-10.IL-18 7k E#Y
=AU

LPS #1 HGFs 4il iy IL-6 LDH.IL-1B /K V- i % & T CK
20 ,IL-10 7K F 18 2K T CK 20 (P<0.05);LPS+GGS-L 41 il
LPS+GGS-H # HGFs 4fi Jfi IL-6 .LDH IL-18 7K °F i E % T

LPS 41,IL-10 7K B2 & F LPS 41, H LPS+GGS-H 4] HGFs
M IL-6 .LDH IL-1B /K-F- i # ik T LPS+GGS-L 24 ,1L-10 /K
- 5 T LPS+GGS-L 41 (P<0.05); LPS+GGS-H+ML385 4
HGFs 4fi ffd IL-6 .LDH IL-1p 7K V- i % & T LPS+GGS-H 41,
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Table 2 Comparison of IL-6, LDH, IL-10 and IL-1B levels in the supernatant of HGFs cells in each group(xvt s, n=6)

Groups IL-6(pg/mL) LDH(U/mL) IL-10(pg/mL) IL-18(pg/mL)

CK group 28.56+ 3.14 112.78+ 14.39 93.64+ 11.32 51.62+ 6.84
LPS group 114.87+ 13.76 295.32+ 30.84* 2476 2.87° 167.54% 19.16*
LPS+GGS-L group 85.34+ 9.47° 226.54+ 21.27° 49.38% 6.24° 124.86+ 15.72°
LPS+GGS-H group 53.72+ 6.81*™ 168.41+ 19.58' 75.64+ 9.53% 82.29+ 10.37™
LPS+GGS-H+ML385 group 84.25+ 9.32¢ 231.67+ 25.43¢ 46.13 5.68¢ 126.31+ 14.53¢

Note: Consistent with Table 1.
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Table 3 Comparison of MDA, GSH-Px and SOD levels in HGFs cells of each group(xt s, n=6)

Groups SOD(U/mg prot) MDA (nmol/mg prot) GSH-Px(U/mg prot)
CK group 102.51+ 14.39 8.43+ 1.07 47.26x 5.18
LPS group 26.68% 3.73* 34.74% 3.56* 13.51% 1.63°
LPS+GGS-L group 53.71% 8.42° 23.38% 2.79° 25.74% 3.41°
LPS+GGS-H group 76.32% 9.54% 14.57+ 1.68> 38.61% 4.37™
LPS+GGS-H+ML385 group 48.26x 6.87¢ 26.25+ 3.11¢ 26.83% 3.74¢
Note: Consistent with Table 1.
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Fig.1 Apoptosis rate of HGFs in each group
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Table 4 Comparison of apoptosis rate of HGFs in each group(xt s, n=6)

Groups Apoptosis rate(%)
CK group 5.86% 0.73
LPS group 36.28+ 3.52*
LPS+GGS-L group 2743+ 3.18°
LPS+GGS-H group 14.71+ 1.84*
LPS+GGS-H+ML385 group 28.39+ 3.46¢

Note: Consistent with Table 1.
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Fig.2 PI staining results of cells in each group
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Table 5 Effects of GGS on pyroptosis in each group of cells(xt s, n=6)

Groups PI positive cell rate(%)
CK group 2.74+ 0.31
LPS group 26.53+ 2.82*
LPS+GGS-L group 18.95+ 2.24°
LPS+GGS-H group 11.62+ 1.57*
LPS+GGS-H+ML385 group 20.37+ 2.68¢

Note: Consistent with Table 1.
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Fig.3 The protein expression of Bcl-2, Bax, NLRP3, Nrf2 and HO-1
in each group of cells
Note: A: CK group; B: LPS group; C: LPS+GGS-L group.

D: LPS+GGS-H group. E: LPS+GGS-H+ML385 group.
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Table 6 Comparison of Bel-2, Bax, NLRP3, Nrf2 and HO-1 protein expression in HGFs cells of each group(xt s, n=6)

Groups Bcl-2 Bax NLRP3 Nrf2 HO-1
CK group 0.86% 0.10 0.23+ 0.04 0.37+ 0.05 0.93+ 0.11 1.14% 0.15
LPS group 0.29+ 0.04* 0.78+ 0.09* 1.08+ 0.13¢ 0.32+ 0.05° 0.43+ 0.06*
LPS+GGS-L group 0.47+ 0.06° 0.59+ 0.07° 0.82+ 0.10° 0.57+ 0.08° 0.68+ 0.09°
LPS+GGS-H group 0.72+ 0.09* 0.41% 0.06™ 0.59+ 0.07* 0.76+ 0.10* 091+ 0.12*
LPS+GGS-H+ML385 group 0.46x 0.07¢ 0.63+ 0.08° 0.84% 0.11¢ 0.54+ 0.07¢ 0.65+ 0.08°

Note: Consistent with Table 1.

NLRP3, 2855 —RANGIK S ] 5 | e 4 AR E S TP AL,
68 4T RS S B LA, 5 5 4T o i ko 4 B 5, 0 T i
AU T s LDH J&— o Ak i , ] LA 3z ik e 6 109 40 i L
FERCE AN, LDH T B 52 4383 40 , 5 FH 1 4n i s i
MFEFR 220, ABFFEEE R B8, LPS 1] i i HGFs 4 il NLRP3
A LDH JKF- T4, #2275 LPS ] A ) 20 ffd 48 T3 40 A
5. £ GGS T A Bk NLRP3 £ [ Al LDH /K, Rk
M. 2T AN RRFL SC YR IE S, GGS R AL HGFs 4
Jid P 4 (e BHPER  BFSY B LPS Tl S 4 = A i i BE
5 AR AR 1 , T 1 AR T A 2 S RE PR T RO 2 4 P4
fi. MDA JJgBg Bt b 0574, 2 40 i AL B i br s
GSH-Px 1 SOD Nt & g, FI R 44 P 6P 4L, BT ST it
i3, ATHFRLE R WoR , LPS W] i i HGFs 4S8 b4 , 4n ke
WHLEAL BTG B E IR, 4 GGS THUG ol SRR A ki
i, $EEPUE LR, P E T A B AR TS R B,
GGS nJ 4455 HGFs 4016 , (2 o 40 b 5, R m i gs 1= 32
/% GGS W] )% LPS 7551 HGFs 4 i 48 AE M4A LT i, ek
YRGBT,

Nrf2/HO-1 {553 % 2= 5 IR LR S A0 AN 98 RE S,
Nrf2 J&—RhAIff b 2 AR T R S R JB T e TR L
AALBF R L R, B RE T UE S IRIE A, s

i Nrf2 JE A4 A% 5 ARES 255 15 3 T il HO-1 iRk,
HO-1 J& Il 21 28 K Ak 1) PRt , R0 i) SEAE S v A AR AR 3
Sun SEPHIFSE R B IE Nrf2/HO-1 {551 i T k) SR /IMAAE
S R LPS 55 00 LA AR 9 RE AT 3, AR A it
i85 . Kang SEEWFFE WIS Nrf2/HO-1 {5538 % m] ik LPS
VBT AU SAE RO AE AR T AWFTE SR s, LPS
2] HGFs 40 fifd Nrf2 Fl HO-1 2K 4 %3k i # F A%, Nrf2/HO- 1 {55
SE PR . 2 GGS TS nl 4 i Nrf2 Fl HO-1 5 FH3K5k,
Wl Nef2/HO-1 {5538 #% . i Nrf2/HO-1 15 5-38 #% ] g /2
GGS (E &, it — 2B IR IZ S5 18, A F5EfE GGS T
BEAh 1 Nrf2/HO-1 {5 5l g il ) ML385 #EA7 T, £53R
7% ML385 A] % GGS %t LPS i 5 f#) HGFs 4l Jfg 4 i 154 {43
MIPGEIER . S UL B2 RS R 4518, GGS Al Bg 2 i i o
Nrf2/HO-1 {5 5 @ B2 LPS 75 #9 HGFs 4T RAE .

2 b i, GGS W] g L T Nrf2/HO-1 {5 538 Bk
LPS 75 (1) HGFs 21 i 5 A AL, BRI T 51k
HGFs AT ARAE MY R R AL S , AT RBIEAEAE A % , i 7 i — 20
RARHFE
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