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Kukoamine B regulates pyroptosis mediated by NLRP3/Caspase—1/GSDMD pathway to alle-
viate lipopolysaccharide—induced macrophage inflammation

NING Pu, KE Rui, HE Ping, YANG Shuanying. (Department of Respiratory and Critical Care Medicine, the Sec-
ond Affiliated Hospital of Xi” an Jiaotong University, Xi” an 710004, China)

Abstract Objective: To investigate the regulatory effect of kukoamine B (KB) on the nucleotide-binding oligo-
merization domain-like receptor protein 3 (NLRP3)/Caspase-1/gasdermin D (GSDMD) pyroptosis pathway in hu-
man monocytic leukemia THP-1 cells induced by lipopolysaccharide (LPS). Methods: THP-1 cells were induced
into macrophage by 100 ng/mL phorbol 12-myristate 13-acetate (PMA) for 24 h. The cell counting kit-8 (CCK-8)
assay was used to assess the effect of KB on cell viability, and the appropriate concentrations were determined for
subsequent experiments. The inflammation injury model of macrophage (LPS group) was established by LPS
combined with adenosine triphosphate (ATP). The cells were treated with different concentrations of KB and NL-
RP3 inflammasome inhibitor MCC950. Reverse transcription-quantitative polymerase chain reaction (RT-qPCR)
was employed to detect the mRNA expression of NLRP3, Caspase- 1, apoptosis-related spot-like protein (ASC),
interleukin (IL)- 1, GSDMD and high mobility group protein B-1 (HMGB- 1) in each group. Western blotting
was used to detect the expression of the inflammasome components and pyroptosis-associated proteins. The IL-
1B level in supernatant was determined via enzyme-linked immunosorbent assay (ELISA), the release of lactate

dehydrogenase (LDH) in the cell supernatant was assessed, and the Annexin-V-PE/7-aminoactinomycin (7-AAD)
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staining was utilized to detect apoptosis. Results: The concentrations of KB ranging from 12.5 pmol/L to 400
umol/L had no significant effect on the viability of THP-1 cells. In comparison to the control group (untreated
cells), the expression of NLRP3, Caspase-1, IL-15, GSDMD and HMGB-1 mRNA was up-regulated in the LPS
group. After MCC950 or KB treatment, the above changes were significantly reversed (P<<0.05). The protein ex-
pression of NLRP3, Caspase-1, Cleaved caspase-1, GSDMD, GSDMD-NT, and HMGBI in the LPS group were
higher than those in the control group, and the above protein expression was down-regulated after MCC950 or
KB treatment. The secretion of IL-1 and LDH release in cell culture supernatant were decreased (both P<<0.05),

and the apoptosis was reduced. Conclusion: KB can alleviate LPS-induced inflammation in THP-1 cells by inhib-

iting pyroptosis mediated by the NLRP3/Caspase-1/GSDMD pathway.
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TE R RE 5 A 1 2 Ak i 52 1 S 254K 80 ) 52
RO SRR KB 2t L 2 M) R, 8o 71
T LE B FH A

AHFFEERD) T KB J2 15 7] i 520 NLRP3 4EAE
AN T AET R 22 fif LPS 5 5 1) B 41 g 98 i , 45
N LPS HK& ATP IS » B WR4H i 28 5E /M B
B9 53 NLRP3. Caspase-1 % IL- 13315 2 & 54 0,
£ & H K, B 5 L Caspase- 1 & U115 1)
Cleaved Caspase-1 F 1kt 14 10, 40 _F 38 ¥ 3% 1
WA IL-1p i B 2, X 5 UAE R 485 1 —
. KBALPEJE Bk JAE /ML 7 38 T %, Ui B
KB A G4 NLRP3 28 hiE /M RIEGE « H & 240
] ASC £ mRNA I 8 (A RIE KT E T % 2 5%, W]
e 2 BT 2R /M BE0E 3 Z AT ASC BiE i 2
YRS T RAAR L, 1 9E ASC A FRIL &)
A, , 3K — DA fp e I e g2 58 R 4 BT NLRP3 %8
SiE /MR TR 2H 2R 17 50 R B B DA AT 5 KB 24 B %%
BRI RIE FEAR 2D, A BIF 50 R B, o Jik 25 8E /)N B i
VEST KB Ja » Il BE 78 1 7K L 358 )5 R i 28 21 456
A BRI B S B R R BTk AR, I A
1L W1 (myeloperoxidase, MPO) % 14 T~ [, IfiL ¢ i
TR e W B i 2E 2R 50 S A 1 R SR BE L - o Ctu-
mor necrosis factor-o, TNF-a) + IL- 1B 3 & 13 I 2 ¥
& » H #% #% 5 A 7 «B (nuclear factor kappa-B, NF-
KB S 175 5 2 — %A Ak %A I (inducible nitric ox-
ide synthase, INOS) & [ Z2 14 B i 5 1, fii Py IfiL 357 P
2 4 D 2% T 400 B [R] 285 B 431+~ 1 CGintercellular cell ad-
hesion molecule-1, ICAM-1) ik, 54k, KB
Al 4 A LPS SR oo Mk #3E /N B 2R 23450 4, %
IR 4 23 b NF-xB 3% 1% A TNF-a, IL- 1B 7K~
DL A 704 BRI KBS T IG5 B — € 1
PrRAEH , H AT REE i 5200 NF-xB i i f H T 1)
NLPR3 #AEMAZIE , NP AE BT R AEH

Caspase- 1 0 1) 5 — B ZAE F 2 5| k2 40 fa 45
T2, GSDMD #{1IE S A5 T2 i 4 RN 85 (1Y, o4
K& A ER B VTR 2 JiE 11, #% Caspase-1 B35
AL PEAR R /NS 31 ku AT TR I N 3 B, 5 T S
g Mo fEE B RR IR VLEE BERR It 2 R IRE S5 A L 1F
Y0 BT 1K /N 9 10~14 nm (9L, S8R N 54
S AT, RS SR R, LPS B
& ATP 3 330 48 i £ 124 5< 22 1 GSDMD. GSD-

MD-NT.HMGB-1 %A 1, 1 KB A8 & 3 ##| L
TR E A WRIA, [F N LDH % i 3 B0k
JUE /L , Annexin V-PE A& 7TAAD 4 8 X H 14 1) 41 g
W o BEAE A WA ER , KB T Tl 5 k55 0 /)N BT
H 21 HMGB- 1 & B R 18 K F & 3 AR, 1
HMGBI1 1] /5 LPS i i W JA 0 A0 28 7= 1) S 1
524 (advanced glycosylation end product specific re-
ceptor, AGER) 14 1% $I| i JiT i3 Caspase- 11 #< i 1
RARE/IAE , FELIL-1P A1 TL-18 1) 324 L 40 i A2 T A0
5 A0 O 4y PR R . BRIk, KB A AT R dE it
SN A0 B AR T R AE TR AEH .

MCC950 & H #if T F1%F % NLRP3 %8 i /M [
RS PSSR, 32 2@ i 5 NLRP3 NACHT 454435
) Walker B 257 254, BH BT ATP 7K fif 11 10 i] 28 i
ANAR R T B2 MCC950 38 AT #11 fil NLRP3/ASC/
Caspase-1/GSDMD-N Hli i jak /b £5 12, AT 1 l] 2)s
B BN K RE AL () T BT . AT 9T LA MCC950 1y
Z R, KILKB A RMER, o] #llf] NLRP3 4 5E/MA
s LT E AWM R, RS RET A
G

25 Bk, KB fg 8 18 i 5 17 NLRP3/Caspase- 1
RAE/IMAE I I 42 1 GSDMD 28 i A2 T 1 4001 LPS 75
S B 2 R ARE (L 7R 3 — e i 3 ) S 5 RAIE
SEAH S, S JH 0 450 L J 4 A s 1Y) 24 B
BT 58 B i PR N FH AR AL B 22 2 25 AR 40
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