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Effects of Puerarin on Hypoxia Induced Pyroptosis of Pulmonary Artery Smooth Muscle Cells Based on
NLRP3 Inflammasome

ZHANG Xiaodan', LI Wendi',ZHANG Ru', SHENG lJiejing', ZHANG Jianan®, LIU Huiyu’, LI Songlin' (1. School
of Pharmacy, Harbin University of Commerce, Harbin 150076, China; 2. School of Medical Laboratory
Science and Technology, Daqing Campus of Harbin Medical University, Heilongjiang Daqging 163319, China)

ABSTRACT OBJECTIVE: To investigate the effects and mechanism of puerarin (Pue) on hypoxia-induced pyroptosis of
pulmonary artery smooth muscle cells (PASMCs). METHODS: PASMCs of rats as research objects were randomly divided into
normoxia group, hypoxia group and hypoxia+Pue group (0.2 mmol/L). Except for normoxia group, other groups were cultured
with 5% CO. and 3% O. at 37 “C for 24 hours to establish hypoxia model. Western blot assay was used to detect the expression of
pyroptosis related proteins [NOD-like receptor protein-3 (NLPR3) , caspase-1, interleukin-1 (IL-1B ) , apoptosis-associated
speck-like protein (ASC)]. Lactate dehydrogenase (LDH) release assay was used to detect the release of LDH in cells; Hoechst
33342/P1 double staining test was adopted to detect the proportion of pyroptosis positive cells. PASMCs was randomly divided into
normoxia group+control plasmid group, hypoxia+control plasmid group, hypoxia+over-expression plasmid group and hypoxia+
over-expression plasmid+Pue group. Except for the normoxia+control plasmid group, the other groups were established hypoxia
model by the same method. After transfection of control plasmid or NLRP3 over-expression plasmid, Western blot, LDH release
test and Hoechst 33342/P1 double staining test were used to investigate whether Pue could inhibit hypoxia-induced PASMCs
pyroptosis by interfering with the activity of NLRP3 inflammasomes. RESULTS: Compared with normoxia group, the expression
of pyroptosis related proteins, the release of LDH and the proportion of pyroptosis positive cells were increased significantly in
hypoxia group (P<<0.05 or P<<0.01). Pue had the effect of reversing the above indexes (P<<0.05 or P<<0.01). When the NLRP3

inflammasome was over-expressed, the expression of pyroptosis related proteins, the release of LDH and the proportion of

A B4 TR H IR T B SRR R4 v IR H (No.ZD201416) pyroptosis positive cells were increased significantly (P<<0.05
S POFR LA G, L BFSE T O A GBS HLiE . or P<<0.01). Pue could inhibit the above phenomenon through
0451-58853046, E-mail: zhangxd85@163.com regulating  NLRP3 inflammasome (P<<0.05 or P<<0.01).
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CONCLUSIONS: Pue can significantly inhibit the hypoxia-induced pyroptosis of PASMCs by down-regulating the expression of

pyroptosis related proteins, reducing the release of LDH and proportion of pyroptosis positive cells. The mechanism is related to the

activity inhibition of NLRP3 inflammasome.
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Tab 1 Effects of Pue on the expression of NLPR3,
caspase-1, IL-1B and ASC protein in hypoxic
PASMCs(xt5,n=6)

415 NLPR3 caspase-1 IL-1B ASC
CEE 1254027 0.94£0.15 1134033 0.88+0.28
B4 2154045 146036" 191+030° 1594027
A Puei] 1.1440.60° 094£0.19° 0.82+0.21" 0.69+041%

TE R AU R, " P<<0.05, * F P<<0.01; S BUE AL H B, P<
0.05,7P<<0.01

Note: vs. normoxia group, * P<<0.05, * * P<<0.01; vs. hypoxia
group,’P<<0.05,"P<<0.01
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n=6,%)
413 LDH yoymlitil ol
¥R 0.12£0.08 0.13£0.06
vl 0524018 0.78£0.15
B +Pue 0.15£0.04% 0.15£0.09°

0 G L, P<<0.01; 5BV ke, "P<<0.01
Note: vs. normoxia group, **P<0.01; vs. hypoxia group,“P<<0.01
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Fig 2 Fluorescence micrographs of the effects of Pue on pyroptosis positive cell ratio in hypoxia PASMCs (Hoechst

33342/PI double staining method )
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Fig 4 Electrophoresis diagrams of the effects of Pue

on the expression of NLPR3, caspase-1, IL-1§
and ASC protein in hypoxic PASMCs when
NLRP3 inflammasome is over-expressed
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%3 NLRP3 R fiE /M T 3R 3% B Pue X ER & PASMCs
i NLPR3 . caspase-1.IL-1p . ASC B B &R ik Kk E

I (xts,n=06)
Tab 3 Effects of Pue on the expression of NLPR3,
caspase-1, IL-1B and ASC protein in hypoxic
PASMCs when NLRP3 inflammasome is over-

expressed(x+s,n=06)

Ei) NLPR3 caspase-1 IL-1B ASC

FAM R 1284035 082022 1.5540.11 151048
B TR R AL 299+029% 1.70+047° 1844008 235£0.12°
SRR 428+045% 28840347 2154023 2814028
SRR P 2631089 1574049 132£024* 2182033

TE 58 E 0 A BORLAR LA, *P<<0.05, " P<<0.01; 5 4+ 1Y
JRCRE 4 HL R, *P<<0.05, *P<<0.01; 5 B4 +3d Fe ik TR 2 He B, <
0.05,*P<<0.01

Note: vs. normoxia+control plasmid group, *P<<0.05, **P<<0.01;
vs. hypoxia+control plasmid group, ‘P<<0.05, “P<<0.01; vs. hypoxia+
over-expressed plasmid group,*P<<0.05,*P<<0.01

R4 NLRP3 RAE /M i 3R 3% B Pue XF ER 5 PASMCs
® LDH B 5 & F1 4 T PHE 48 B Le 5 B =20 (x +
s,n=6,%)

Tab 4 Effects of Pue on LDH release and pyroptosis

positive cells ratio in hypoxic PASMCs when

NLRP3 inflammasome is over-expressed (x * s,
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Fig 5 Fluorescence micrographs of the effects of Pue on pyroptosis positive cell ratio in hypoxic PASMCs when
NLRP3 inflammasome is over-expressed (Hoechst 33342/PI double staining method)
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