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Effects of Qilong Capsule on neuronal pyroptosis in ischemic stroke rats based
on the NLRP3/Caspase-1/GSDMD signaling pathway
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ABSTRACT: AIM To investigate the effects of Qilong Capsule on neuronal pyroptosis in rats with ischemic
stroke (IS). METHODS Ninety SPF-grade male SD rats were randomly divided into a sham operation group, a
model group, an aspirin group (27 mg/kg), and low-, medium-, and high-dose Qilong Capsule groups (0. 06,
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0.12, and 0.24 g/kg). The middle cerebral artery occlusion ( MCAO ) model was established using the
intraluminal suture method. The sham operation group underwent artery isolation without suture insertion. Following
successful modeling, the rats received pharmacological intervention for 14 days. After the treatment period,
neurological deficit scores and brain water content were measured to assess the degree of brain injury. TTC staining
was used to detect cerebral infarct area. HE and Nissl staining were performed to observe pathological changes in
brain tissue, as well as neuronal lesions and recovery. Immunohistochemistry was used to detect the localization and
expressions of NLRP3, cleaved Caspase-1 and GSDMD-N proteins in brain tissue. Western blot was used to
measure the protein expressions of NLRP3, Caspase-1, cleaved Caspase-1, GSDMD and GSDMD-N. ELISA was
used to determine the levels of inflammatory cytokines ( IL-1B, IL-18, and TNF-a ) in brain tissue.
RESULTS Compared with the sham operation group, the model group showed increased neurological deficit scores
(P<0.01), enlarged percentages of cerebral infarct area and brain edema rates (P<0.01), a reduced number of
Nissl bodies in the neuronal cytoplasm, increased neuronal damage ( P<0.01) , massive infiltration of inflammatory
cells in the cerebral cortex, and elevated expressions of NLRP3, cleaved Caspase-1 and GSDMD-N proteins in the
cortical tissue (P<0.01), as well as increased levels of IL-18, IL-18 and TNF-a ( P<0.01). Compared with the
model group, the medium- and high-dose Qilong Capsule groups exhibited decreased neurological deficit scores
(P<0.05) and reduced brain edema rates (P <0.05). All Qilong Capsule dose groups showed a reduced
percentage of cerebral infarct area (P<0.01), an increased number of surviving neurons (P<0.01), alleviated
inflammation in the cerebral cortex, and decreased expressions of NLRP3, cleaved Caspase-1 and GSDMD-N proteins
(P<0.05, P<0.01), along with reduced levels of IL-1, IL-18, and TNF-a (P<0.01). CONCLUSION Qilong
Capsules can inhibit neuronal pyroptosis by downregulating the NLRP3/Caspase-1/GSDMD signaling pathway,
thereby exerting a neuroprotective effect and alleviating the degree of brain injury in IS rats.

KEY WORDS: Qilong Capsules; ischemic stroke; pyroptosis; NLRP3/Caspase-1/GSDMD signaling pathway
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Fig.1 TTC staining in brain tissue of rats in each group
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TR B i ) i 0. 20+0. 03*
T ] DT AR A 0. 17+0. 05"

W ST ARYE, ™ P<0.01; SHEIL ™ P<0. 01,
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Fig.2 Nissl staining in brain tissue of rats in each group (x200)
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Tab.4 Comparison of the number of neurons in cerebral
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RGBS S BCR BRI >, RYEIRIE
Y, PR IR EETT LI 2L, Dl i
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D " E F
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Fig. 3 HE staining of brain tissue of rats in each group ( %x200)
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FHYERIA TR (P<0.01) ; SRORIA LE:, LA
Eo I N G UNY 72: B NI N ) ) = i R A
NLRP3 ., GSDMD-N A cleaved Caspase-1 £ M PH
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cleaved Caspase-1 EARIELLE (x5, n=5)

Tab.5 Comparison of NLRP3, GSDMD-N and cleaved
Caspase-1 protein expressions in cerebral cortex of
rats in each group (xxs, n=5)

51 NLRP3 GSDMD-N  cleaved Caspase-1
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. SIRTFRAE, ™ P<0.01; SHRIA L, *P<0.01,
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NLRP3 . .

GSDMD-N

cleaved
Caspase-1
A » Bﬂ C D E F
e ANBFARA, B WA, C~E R v KER ., F . MR, FOvRTRIEHRE,
B4 &AKFRKEEEKXE NLRP3, GSDMD-N X cleaved Caspase-1 EEGREANLEE (x200)
Fig.4 Immunohistochemical staining of NLRP3, GSDMD-N and cleved Caspase-1 proteins in cerebral

cortex of rats in each group (%200)
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i It WM, ; Fig. 5 Protein bands of NLRP3, Caspase-1, cleaved
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Tab. 6 Comparison of protein expressions of NLRP3, cleaved Caspase-1/Caspase-1 and GSDMD-N/GSDMD in brain tissue of

rats in each group (x+s, n=3)

ZH 5 NLRP3/B-actin cleaved Caspase-1/Caspase-1 GSDMD-N/GSDMD
RFARH 0. 82+0. 02 0.27+0. 02 0.33+0. 02
k| 1.31+0.03 ™ 3.14+0.03 ™ 0.58+0.01 *
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BRI 2 1.01+0. 02# 1. 15+0. 04* 0. 44+0. 02*
B ] DT AR 1. 000. 01* 1. 01+0. 04* 0. 40+0. 02*

. SEFARMALLE, ™ P<0.01; S5 A, *P<0.05,%P<0.01,
WA, SR MR 2%, AMRE R T BB A B 7 BRZGZN, BAMTR MM 25 DAk, e et
RO RINBHIAE L S SR L b KU AR 2 A Tz 7 e s, BB, e, B
JET B, I, AT, M, I B, a0 REGES AR, B AT RO P R
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x®7 BHAKXRBRKAL INF-o, IL-18, IL-1 7k F bk %
(pg/mL, x+s, n=10)
Tab.7 Comparison of levels of TNF-«, IL-18 and IL-1f in

brain tissue of rats in each group (pg/mL, Xx=zs,

n=10)
ZH 5 TNF-a IL-1B8 IL-18
BFARA 23.65+1.71  230.55£35.04  64.63%7.85
PRI 79. 14+6.59 " 589.26+28. 46 142. 66+6.79 **

FERAC AR 35.2322. 84" 510.52+23.99*  131. 96+6. 40*
B PRI 37.55+3. 40" 337.07+31. 63* 116.22+7. 86*
ERRESHIEA  36.02+3. 63" 460.24+36. 22" 102. 50+5. 52%

] ] DG AR AL 34.03+3. 83" 399, 14+34. 53%  85.21+7.35"

T ST RAWE, ™ P<0.01; S5HIML HE,*P<0.05,
#p<0.01,
R, PRI TT A RS E AR s b s i
it T LA A I I A i o,V RS B e
e G AU | DUBR LB DR, i R
FIF 1S B93RY7") . 1S s B 451 475 32 0 1M 4 L 28
FERET AT S, FEBRIIIE 6P T
RETER, B MM M Ay PR BE 1 51 Kk — 3% £ 41 L 5
P, W 2343k i AN J2 25 5 BOR AT 30 #2205t
1= kIR IS 4505 R R BT i B,
TR M AR S /2, AT R 2 00501
MR AR B AR 3 0 B
FEXATVETEE | ORLIR T REREAT | PR ARAE | I
BEBER IR Rz M 2 e A sE T, Rk, 3
Bl R R SE TAEHAR B PR B i PP 45047 5 |
AT IE T, IR B B B 2 o0 4 A 1 1)
e, AR LI, BRIZL IS KR B 4 T B i
IR S R S S T A O ) = L 2T Y 6
Wb, HA RVERE 0 B B e R 45 2
J&, KEM 2D RE 807 V7 43 FEAI, A 7 Ji 72 22 ik
¥, MOREZEDCIRIARGR /N, Bk R 2 A 20 B R AL
Tt NRAE R AR DL AR, PR TR B W DL GE
IS & it A B o P9 A e

YA T AR AL TS TR PR 2R A e T AR T
PEAHMIZET, BT TE A0 MAE T 245 4 M 2 i 3
MR B RIS R RS, O 1 4R N ARER R
ffesE P T AE T F2  A dE T —Fh
AP IMAN T AR A AE T Y AR
ERLCT, ROS FER AR, T2 NLRP3 R /)
ARG VE B 35 B8N, Caspase-1 33 JF i 1%, [A) 15,
GSDMD # A RfR >, B, 1S J5 K Fidh 4
JCH NLRP3 . IL-1B 1 IL-18 %5 5 4 il £ 7 AH )& 4%
TIFR B ETHE . NLRP3 48 P/ MA 1 5 38
TS| R ARAERIR N . AN R, dip T
2218

L5, DI I et o4 v XU 0 R 19 1/R 45
i, 1AL NLRP3 RAE /ML Caspase-1 &
AL, AREAEYIETER cleaved Caspase-1,
Mg — K GSDMD Y114 N ¥ i Bt ( GSDMD-
N), GSDMD-N Pl J5 i A 4H i 5 B85 I % B 55 A £L.
T, BEIRANM N Y B RS, ] K ANk
TR K AT b, cleaved Caspase-1
W TL-18 1 IL-1B A4 44 T H 1% R4 RIE =X
Wt GSDMD FLBEH, M R R e g, AR
5T & B, e I 4 25 5, ik 241 40 NLRP3,
cleaved Caspase-1, GSDMD-N £ [ 31k & R 4E K+
IL-1B, IL-18, TNF-a K F-HIRFAL, $E7R 1 i 2
Al fig J& /E ] T NLRP3/Caspase-1/GSDMD 15 5 i@
B, B0 IS K B P s e A AR T, DR A
RAE I

gL, KRR 1S KRM &)
REFA R i, s/ AR TR | A& oe R
WG N & RE, T RE 3@ & 1 ] NLRP3/Caspase-1/
GSDMD 4 Jifd £ 173 % & VEH

S k.
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