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 E: B R SHRE SR BRSO UAESE (AMI) K NOD #:32 fR 2 1 3 (NLRP3) /2 4 MR R & J MR
TV 6 1 ( Caspase-1) /- AU AIMIEE TA5 5@ B LA B A MER T K- RS2 M, 735 40 HOCRRBENL S F i = AR 2H B
2 AE AR TE41(0. 9 mg/kg) FBEE A (5 B4R TE 0.9 mg/kg BEG S MR 6 mL/kg) , B4 10 R ELEE 3 J8, Kl
T GE RS FEYT 3 R R BT WLES 2 E 1(eTnl) LRI R T8 (CK-MB) | HANAE A R (1L) 64 1L-18 FE A SEH -
(TNF-o) Ko 3EREEFNAYT 3 AR, S R R A0 B S E(LVER) 20 = 4R A BIP94E (LVESD) (26,0 2 &7 ik K
WIP4E (LVEDD) 85,0 IR S50 KU WUIFE T AR o 7 FH SN 28 ) 2 o 3 A Wt =X 07 ( gRT-PCR) K& Western blot il
WURESE I B NLRP3 | Caspase-1 ) mRNA Je AR IR KZ KV, SR ST ARLAH L, BLA 4 8 8525 FIG Y7 3 A BT ¢TIl
CK-MB IL-6 IL-1B . TNF-c .. JUSIFE i # . NLRP3 mRNA F1 Caspase-1 mRNA ik 3 The 5 BB % X (P <0.05); 5
WERIZE AR HE , £l 2R vE AN A 2HAYT 3 RN ¢Tnl .CK-MB 1L-6 IL-18 \ TNF-o 0> JJUBEZE I L . NLRP3 mRNA il Caspase-1 mRNA
TR EIREAL, LIRS R PR I IE AR e, ZRA G FE (P £0.05) . &i  SHHE IR BIIATT AMI fE
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Effect of adjuvant therapy of Shenfu Injection on NOD-like
receptor protein 3/ cysteine-aspartic acid-specific
protease 1 mediated.-pyroptosis signaling pathway
and inflammatory-factor levels in rats with acute

myoeardial infarction
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Abstract; Objective 4, To investigate the effect of adjuvant therapy of Shenfu Injection on NOD-
like receptor protein3 (NLRP3 ) /cysteine-aspartic acid-specific protease 1 ( Caspase-1) mediated py-
roptosis signaling. pathway and inflammatory factor levels in rats with acute myocardial infarction
(AMI). Methods ~ A total of 40 rats were randomly divided into sham operation group, model
group, betaloc group (0.9 mg/kg), and combination group (0.9 mg/kg betaloc combined with
6 mL/kg:Shenfu Injection) , with 10 rats in each group. The rats were treated by gavage continuously
for 3 weeks. "The levels of serum troponin I (c¢Tnl), creatine kinase-MB ( CK-MB) , interleukin
(IL)-6, IL-1B, and tumor necrosis factor-a (TNF-a) in rats were detected before modeling, after

modeling, and at 3 weeks of treatment. Echocardiographic parameters such as left ventricular ejection
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fraction (LVEF), left ventricular end-systolic diameter( LVESD) , left ventricular end-diastolic diameter
(LVEDD) , and myocardial infarction area were compared among groups after modeling and at
3 weeks of treatment. Real-time fluorescence quantitative polymerase chain reaction ( qRT-PCR)
and Western blot were used to detect the mRNA and protein expression levels of NLRP3 and
Caspase-1 in the myocardium. Results Compared with the sham operation group, the levels of
¢Tnl, CK-MB, IL-6, IL-18, TNF-a, myocardial infarction area, and the expressions of NLRP3
mRNA and Caspase-I mRNA in the model group were significantly increased after modeling and at 3
weeks of treatment (P <0.05) ; compared with the model group, the levels of ¢Tnl, CK-MB, IL-6,
IL-1B8, TNF-a, myocardial infarction area, and the expressions of NLRP3 mRNA and Caspase-1
mRNA in the betaloc group and the combination group were significantly decreased at 3 weeks of
treatment, and the above indicators in the combination group were significantly lower than those in
the betaloc group (P <0.05). Conclusion Adjuvant therapy of Shenfu Ifijection for AMI can fur-

ther alleviate myocardial cell injury, shorten infarction size, and inhibit inflamimatory response and
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pyroptosis activity.

Key words: acute myocardial infarction; Shenfu Injectiony, NOD-like receptor protein 3;

cysleine-aspartic acid-specific protease 1; pyroptosis; inflammatory factors
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PU, R W R 5. 92 vl (PBS) W U8 % 3 WX, fin
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LA ANOVA 201, P LL 4Rk LSD-r ik
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2 # R
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Fr A R BRISFEE R AR, SIRTRAH
b AR AH 3 AL AR YT 3 E R BUALTE Tl Al
CK-MB K F-Ft &, ZRA LRI E XL (P <
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Fl CK-MB 7CHARFAE SR e, 22 5 A Geit#
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*£1 FHAAXRFER A cTnl #1 CK-MB 7k EELE (v +5)
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41
TERRT TSRS hI7 3 Al TERIRT SRS BIF 3 S
BFARA 0.05 +0.01 0.06 £0.01 0.07 £0.01 3.03 £0.15 5.04 = 0.26 5.23 £0.16
[ RIEE 0.06 £0.01 3.56 +0.24"" 3.42 £0.25%* 2.83+0.05 56.53+ 8.87"*  50.16 +8.78"*
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BAA 0.06 +0.01 3.62 £0.35%" 0.59 +£0.03**#2 3.13£0.15  58.87 £10.46** 10.16 £3.16**#2

¢Tnl: USRI 1; CK-MB: JULIR IS4G [R] T 7 .

ST ARELLE, *xP<0.01; SHAHILE, #P <0.05; SEARTCHLILE, AP<0.05,
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fisfb SR se 2l 78.03 +2.92 55.18 £2.72** 58.53 £2. 51" 5.27 £0.28 5.82 +0.28** 5.71 £0.28***
BAA 75.82 +2.83 60.41 £2.23* 67.53 276410 5.26 +0.30 5.73 £0.22** 5.46 £0.35***4
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Ja KRBV NLRP3 il Caspase-1 1) mRNA . H &

HERAEF S, 2ZFAFIT#ENL(P<0.01); 5

BT A1 L, A5 Al 2k s 4 R & 413G 97 3 S
NLRP3 FllCaspase-1 ) mRNA K H. 3% (£ 5w [k
fi%, HER G M T R e dl, 22 S WA St &
X (P<0.05), W2,



5015 # SCHIEREZ 2L Journal of Clinical Medicine in Practice 7.
- TR
0.8 P ﬁ&uéﬂ 0.8
sk RE g = (Gl R X O
ﬁ 0.6 = Al R 0.6 o
<
Z 0.4 < z 0.4F b4
= N A
& 3
2 0.2 % 0.2
3
0 0
RS VRIT3A R ERE 1BIT 3R R A
RS WIT3ARE
BFARL BB R BA4 BRFRE HRHE fShRmd BEdA
NLRP3 o S NLRP3 o M — —
Caspase-] e D SN S_— Caspase] mmm—e: .. —
L
- BFARA
L6 = X X o 16F = HA
P R T o . o =R
K12 ok o L2 = A
1 *H HH
2 08 < 081
& it a A
= 0.4 2 0.4
S
0 0
EHE BIT 3R ERE Vb)) = B
A: NLRP3 mRNA il Caspase-1 mRNA FiksKF; By NLRP3 Fil Caspase-1 25 HF#iA,
H5BFRAMEE, #+P <0.01; SETLAAL, #P<0, 055 "S55 R wdl bk, AP <0.05,
B2 &AXROA NLRP3 71 Caspase-l mRNA kR E B FRE
3 it ® BHZE O LD I 2 0 25 25 BRI 33 1l 43 %, DA e

SMHESTRAE S —Fp b 256050, B ik
WS PR oK e AR B kL AR 0 LA O S A
o WRARBEFE - 0, 20 1 54 W g 68 Rk
AU NUREAE B8 38 0 LA 58 il a6 400K 25 it e 1 ¢
FRER , S HE O WURSEA S 52, M Wkl LA 5
HA—EEITER . 1R IR, S 5 i 1R
AT BIR YT T BV O WU SR, (O T35 ) 45 B
FH L XA B ST R WS M S R s R
PP 130 K B I DIRE , Do LA B R
T 2 0E R 1238, 7] fig 5 IS P13K/Akt/mTOR
S EEA 3¢, WANGX 26 7 v [/ il 10 4
HULTF R T — I Ze ey BEBL SUE T4 R
7 %k iR 3k 36 RESTORE ( NCT04493840) , 4t A &
326 {51 B URETAEST Bedfi e A0 U SE (STEMI) i
HLTERER IS 12 h N3 SZ 00k 28 B s AR 3l ok
I AIBYT (PPCI) , SRS LA 1+ 1 J5 X BEAL 53 1 -
AT 32 f K 0 S B S A (S 5 U 80
mL BK G 5% ) % B8 T 55 W 70 mL) Fi 4 g R 4H
(5% ) % BE RSP W 150 mL) , R 1k, H 5
PPCI 55 d, FEALE PPCLJE (5 £2) d O
W LR AR VT Ak A8 SE TR, YR B 2 oS A 456 Tl i A

30 d YA B A N B, 45 RIE S S
SHE RT3 PPCI %) STEMI B8 350 LI 05 A 3sE 4
HIIEIRIT AL o SRS CE DL A AN R sy A 461K
M B R 3 S 7 A0 4, e % 1)
R B A A PRAE A B I, B I 3 26 245 300 4
W BT AR DN B ROV B AR AE

2 fif £ T AR O WIUAE B v [R) A 40 8 B L 1Y A
., 7R UL R K BT e, T FELL
LA A B PR T, i — At A WL A5 2 B, ok
CDWIRBEX Y ', SECOIRE 28 T [, 18 1T 5
VR TP RO R Bt g PR e, B
b B 20 £ T A O JURE BT R A R R, X T
RO 00 Dy BE R oA TS HLE I IR & L,
AR TR — AR A R F PSR T L, B A i
PN 4 9 E AV 5 38 B, 3 A2k FR AL ) (0 455 4 e
AR TSR A L e br A oy e 40t 49 LA B 240 i & 1y 3
BERAE , FEUR S DT B R BE 48 E 21
B IR 317, X AL AR 1 G 22 8 55 R L X A A A 3 L
AEEME X NLRP3 & — il 8 3 i 4 3
W DREER 1, 76 40 A N 15 5 4% 5 R0 R RE [ T
REETFERIVEST . NLRP3 @ B B 15 AL T LLS | % %
SE/IMARIE R, P2 2E 02 48 [H -+ IL-18 i TL-18 (1) A%,



- 8- SR R BR 2524 36

Journal of Clinical Medicine in Practice

528 &

PRIBE T . Caspase-1 J&—Fh LAY 1L 4,
F B S MRS BN 08 15 LA K 40 L T i
17. 161LJ5 Y Caspase-1 REWS /T IL-18 A1 IL-18
A58 DR T 19 BRI, i 8 o e g
U4k, Caspase-1 M FETE—E 5514 N A UM T
AR, R UE 2 A M R BE T W g,
Caspase-1 74 E FI 20 M P8 T v 2 45 45 O | 1
Mo 4HMuMET: 5 NLRP3/Caspase-1 1553 J{ 17 7F
EHEVINBRR, — 5, MEET &A1 LU
fk NLRP3 38 [ , 5| A2 4 5 /IMA B T2 A2 48 R
(ORI =) S5 —J i, NLRP3 S B 53 0
LA RE IR 20 A T A HE R R AR
HEAY 5C & [ A5 40 i A2 72l NLRP3/ Caspase-1 {55
T A 22 FiBE e 1Y A A e g Ak 7R b e AR T R AR
T, SN A S S R A
AWFFE LS B B A 3 LSRG T 3
J5 KERIMYE ¢Tnl,CK-MB [ IL-6 IL-18 Fl TNF-a 7K
0 WLAE ZE T AR o0 L NLRP3 Fil Caspase-1 1
mRNA S HE R B ERETFARARET (P <
0.05) , $&/8J5E KW A0 L NLRP3/ Caspase-1 41
SHAIMET- S5 T AMI () &4 R A S
b SR e AR A 23697 3 JE S ¢Tnl (CK-MB IL-6
IL-1B F1 TNF-ou U FEFETEFR (NLRP3 Fl1 Caspase-1
(1) mRNA N HE 1 Rk m OB A 20 W 3 RIS, B
BRAEHREMRTAMA A (P <0.05), RS
BOE SRR B VG 257697 AMI BEA% i — LR Wit
P RO URE BT8R, 410 1] 58 E S oL A 4 B A T
T Al PE 25 8RB
25 ERTIR , 2B S vl G T AMI BE 65 iF
— 25 AT WL AR 6453 45 RN ARAE TRER , 300 9% 4iE Ji
N A AR T M
53 30k
(1] B, EFH, XIEME, % SHESRs T[]
I B2 Bk, 2003,.30(24) ; 3682 —3692.
[2]  REZ, @, IER, 5. S50 B0 IUEAE A
O JI B K RERLIR ) 2 s ma [ ], o [ 52 90 75 7 2%
ek, 2024, 30(11): 87 -94.
(3] sk, i, H 5. SHREIMOA MR DL
FERIE AN ). (LPgHREs, 2023, 39(12) : 11 - 14.
[4] CHENRJ, RUI Q L, WANG Q, et al. Shenfu injection at-
tenuates lipopolysaccharide-induced myocardial inflammation
and apoptosis in rats[ J]. Chin J Nat Med, 2020, 18 (3)
226 - 233.
[5]  ZHANG J, HUANG L L, SHI X, et al. Metformin protects a-

gainst myocardial ischemia-reperfusion injury and cell pyropto-

sis via AMPK/NLRP3 inflammasome pathway [ J]. Aging,

(8]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

2020, 12(23) . 24270 —24287.

ZHANG B F, LIU G, HUANG B, et al. KDM3A attenuates
myocardial ischemic and reperfusion injury by ameliorating car-
diac microvascular endothelial cell pyroptosis[ J]. Oxid Med
Cell Longev, 2022, 2022 . 4622520.

FEDUDL, SR, KA, A RIS S B SO
TSR f5% 8 3 o il 52 95 J M 5 5 B L 3 3 2 s e [ ]
T EBACEE A, 2023, 61(34) : 76 - 80.

XN, A, KA, 55 SRRSO TG I SN R
BRSO O IR B sE (1], WdbEE 2y, 2023, 45
(23): 3554 -3558.

AN, BCERLL. BT IR 2 I R IR S OB YA O 7
YR T R BT R SR E LRI [T ] ) M PR
FeER, 2023, 40(11) - 2867 —2876.

PR, Tk, W=, 4§ HT PBK-AKT-mTOR {55l
BT SRS D Iy A AV BRI T ] AR
B, 2023, 23(22) « 4218 —4222.

WANG X, GUO RyF, GUO Y Y, et al. Rationale and design
of the RESTORE, irial; a multicenter, randomized, double-
blinded ,"parallel=group, placebo-controlled trial to evaluate the
effect of Shenfu injection on myocardial injury in STEMI pa-
tients afterprimary PCI[ J]. Am Heart J, 2023, 260. 9 - 17.
CHEN. X, LI Y Q, LIJJ, et al. Qishen granule (QSG) ex-
exts cardioprotective effects by inhibiting NLRP3 inflammasome
and pyroptosis in myocardial infarction rats[ J]. J Ethnophar-
macol, 2022, 285 114841.

WANG X, HU Y, WANG Y G, et al. CLECSA knockdown
protects against cardiac dysfunction after myocardial infarction
by suppressing macrophage polarization, NLRP3 inflammasome
activation, and pyroptosis[ J]. Biochim Biol Cell, 2021, 99
(5):655-665.

LI Y X, WANG Y, GUO H, et al. IRF2 contributes to myocardi-
al infarction via regulation of GSDMD induced pyroptosis[ J]. Mol
Med Rep, 2021, 25(2) ; 40.

MAO Q, LIANG X L, ZHANG C L, et al. LncRNA KLF3-
AS1 in human mesenchymal stem cell-derived exosomes amel-
iorates pyroptosis of cardiomyocytes and myocardial infarction
through miR-138-5p/Sirtl axis [ J]. Stem Cell Res Ther,
2019, 10(1) : 393.

T, BGeRs, AL, %. NLRP3 e5E/MiA S a4
AR TR Oy il T R AL b P 2 PR S ()]
rhE 2G5 78k, 2024, 49(8) : 2106 -2116.

SR, XN, B4, 45 B2 FGE il NLRP3 48 4E
PR S (0 A0 M A T O LB L P E R SR [T ). Il P B
Bl RZE2E4R, 2023, 54(9) ; 1200 - 1207.

SUN W J, LUH Q, LYU L C, et al. Gastrodin ameliorates
microvascular reperfusion injury-induced pyroptosis by regula-
ting the NLRP3/caspase-1 pathway[ J]. J Physiol Biochem,
2019, 75(4): 531 -547.

YAO F, JIN Z, ZHENG Z H, et al. HDACI1 promotes both
NLRP3/caspase-1/GSDMD and caspase-3/GSDME pathways
causing pyroptosis via ERG in vascular endothelial cells[ J].

Cell Death Discov, 2022, 8. 112.

(T#% 13 @)



5515 3]

SR PR R 25 235

Journal of Clinical Medicine in Practice

.13 -

WFFEIE I o3 PE T S R S0 O 7 B M
BEIM DI REASCHR b BLA5 H SFTS HUR A KAk
R AR TR AL , JFUE SR HAT B T3t
THHE. SR, i FABTTE A B>, H o
B R BUPE 23 AT, W] A R T ey, 55 5
WA ZHR i — 2 AT 22 L R RTIE YRR ST L
SR E 2% T ASE B F) e PR 1B

Li bfrik, SFTS i3 fil)5 % SFTSV #ii |

PLT TT &5 P 200 , 56T 5200 3 i 1 05 e 7
PEI E UE J5 hA —E  R UL

S 30k

(1]

(2]

(3]

[4]

(5]

(6]

e, RACH:, VB, 5. PRI/ 256 4E
R IATRG S SO 240 A [T ] d8ife, 2023, 45
(11): 1062 - 1073.

FRg, WSLIL, FhRI, 4. 2012—2021 45 M T & FAEE Il
AN £ A AERATARRE M R G AT [ J] . ARl
SESE AR, 2023, 30(1): 1 -5.

B, XUSUH, W5, AR L MRS SR AE T
BRI BORAEYRH TE, 2023, 8(5) : 41 -45.
OTSUKA Y, SHIRAKABE A, ASAYAMA T, et al. Success-
ful treatment of thrombocytopenia, anasarca, fever, reticulin
myelofibrosis/renal insufficiency, and organomegaly syndrome
using plasma exchange followed by rituximab in the intensive
care unit[ J]. J Med Cases, 2021, 12(12) : 474 —480.
SUZUKI T, SATO Y, SANO K, et al. Severe fever with
thrombocytopenia syndrome virus targets B cells in lethal hu-
man infections[ J]. J Clin Investig, 2020, 130 (29, 799+
812.

RYU S, CHOI ] K, ACHANGWA C, et al. Temporal'dynam-
ics of serum perforin and granzymes infthree different clinical

stages of virus-induced severe fevér with thrembocytopenia

(7]

(8]

[10]

[11]

[12]

[13]

[14]

[15]

syndrome[ J]. Am J Trop Med Hyg, 2023, 109(3): 554 —
558.

A NBIRIE TR, R MRS D2 S AEBTA R/
(2010 J) [T]. PRI RIS AE, 2011, 4(4) : 193 ~194.
WL, AR, AERRG, 45, 2018—2021 4 E K HE
M/ LE A AR AT RAAE 3BT [T ], AR AT 5 4%
w5, 2024, 45(1); 112 -116.

WILLIAMS H M, THORKELSSON S R, VOGEL D, et al.
Structural insights into viral genome replication by the severe
fever with thrombocytopenia syndrome virus L protein [ ] ].
Nucleic Acids Res, 2023, 51(3): 1424 - 1442.

KIM C M, KIM D M, YUN N R. Clinical usefulness of nes-
ted reverse-transcription polymerase chain reaction for the di-
agnosis of severe feverswith thrombocytopenia syndrome[ J].
Am J Trop Med Hyg, 2021, 105(4) : 999 - 1003.

YUN M R, RYOU J, CHOI W, et al. Genetic diversity and
evolutionary history of Korean isolates of severe fever with
thrombdeytopenia syndrome virus from 2013 =2016[J]. Arch
Virol, 2020,%465(11) : 2599 -2603.

JEl Vi, BREDE, B K, AR BRI IR R R
I PRARFIE B FE 1R IR ar M [ 7). B B B R 2441,
2021, 56(6) : 942 —947.

JEIBERS , BUORIA, TESAR, S AL JE TR A A
AL/ 25 S A R 141 91 Bl PRAFAE K 05 5%
WINPT T]. At epidels, 2020, 38(9): 578 -
583.

RALFT, KA, SkHE, S FORERTELA 2 I R (Y
IRFFIE R FET S B P T (0], vl e R I A= 4455
2022, 50(10) : 1172 - 1175.

L, JROE, MR HTRAR JE N T R I R
AER TG S KR A A (1], SEHBE A A Ak, 2020, 36
(23): 3231 -3236.

(ALthB. AN RE; BT BX4R)

(L#&% 8 @)

[20]

[21]

[22]

[23]

[24]

JIANG X J, MA CY, GAOY B, et al. Tongxinluo attenuates
atherosclerosis by inhibitingsROS/NLRP3/ caspase-1-mediated
endothelial cell pyroptosis [ J']. J Ethnopharmacol, 2023,
304. 116011.

TANG Y S, ZHAO Y H, ZHONG Y, et al. Neferine inhibits
LPS-ATP-induced endothelial cell pyroptosis via regulation of
ROS/NERP3/Caspase-1 signaling pathway [ J ].
Res, 2019, 68(9) . 727 -738.

R, TKE, Kk, 55 AR NF-«B/NLRP3 (55
BRI UREZE R O LA B T A P O i 52 [ ).
bBsaE, 2023, 29(1) ; 25 -31.

oy, SRFFEE, TR, 5. SENTINEE ARG 2 0
2 NLRP3/Caspase-1 i /S0 LA AR T 052 [ 1]
PSP EELE &2, 2023, 9(2); 183 - 187, 204.
SRATER, W, X257, 45 FET ROS/TXNIP/NLRP3 %Y

Inflamm

[25]

[26]

[27]

S = SR O LB AR B O WU R T2 52
L], P EEAEE AR, 2023, 30(5) : 114 -120.

JIAY F, CUL R X, WANG C, et al. Metformin protects a-
gainst intestinal ischemia-reperfusion injury and cell pyroptosis
via TXNIP-NLRP3-GSDMD pathway[ J]. Redox Biol, 2020,
32, 101534.

YAN H L, LUO B, WU X Y, et al. Cisplatin induces pyrop-
via activation of MEG3/NLRP3/caspase-1/GSDMD
Int J Biol Sci,

tosis
pathway in triple-negative breast cancer[ ] ].
2021, 17(10) ; 2606 —2621.

JIANG S Q, ZHANG H, LI X, et al. Vitamin D/VDR atten-
uate cisplatin-induced AKI by down-regulating NLRP3/
Caspase-1/GSDMD pyroptosis pathway [ J ]. ] Steroid Bio-
chem Mol Biol, 2021, 206 105789.

(ALmit: o B4 &b A4E)





