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Cardioprotective effect of Qili Shengyu Yixin Formula on myocardial
infarction rats by reducing inflammatory reaction,lysosomal function and
inhibiting the activation of NLRP3 inflammasome
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Abstract : To observe the effect of Qili Shenyu Yixin Formula on the inflammatory reaction,lysosomal function and NLRP3 in-
flammasome in myocardial infarction (MI) rats. The rats were randomly divided into normal group,model group,Qili Shenyu
Yixin Formula groups and diltiazem group. After the successful replication of MI model, Qili Shenyu Yixin Formula and dilti-
azem were given respectively. The normal and model groups were given 0.5% sodium carboxymethyl cellulose solution. After
4 weeks,the hemodynamics,blood ROS,LDH,SOD,GSH-Px,CAT,MDA , TNF-«, IL-18,1L-6 ,1L-18 ,IL4 ,1L-10, blood , myo-

cardium and lysosome B-glucuronidase ,3-galactosidase, cathepsin B and D cardiac mass index and myocardial infarction vol-
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ume ,myocardium and lysosome were observed ; HE staining were used to observe cardiac morphological changes ; The real-time
PCR was applied to detect the mRNA expressions of TLR4,MyD88 and iNOS in myocardial tissue ; The protein expressions of
p-1KKB, p-IkBa, NLRP3 , ASC, pro-caspase-1 , caspase-1 , TXNIP, pro-IL-18, pro-IL-18 and cytosol and nucleus NF-kBp65 in
myocardial tissue were detected by Western blot. The results indicated that Qili Shenyu Yixin Formula could significantly im-
prove cardiac function,reduce cardiac mass index and infarct area,reduce myocardial necrosis and inflammatory cell infiltra-
tion, decrease blood LDH, ROS, MDA, TNF-a, IL-18, IL-6, IL-18 and blood, myocardium and lysosome B-glucuronidase , 8-
galactosidase , cathepsin B and D levels;elevate blood SOD, CAT, GSH-Px, L4 and IL-10 levels; down-regulate the TLR4,
MyD88 ,iNOS,COX-2 mRNA expressions, p-IKKB, p-IkBa, NLRP3, ASC, pro-caspase-1, caspase-1 , TXNIP, pro-IL-183, pro-
IL-18 ,nuclear NF-kBp65 protein expressions and p-IKKB/IKKB and p-IkBa/IkBa ratios ;up-regulate the cytosol NF-kBp65
protein expression of in the myocardial tissue (P <0.05 or P <0.01,respectively). Qilishenyu Yixin Formula has protective
effect on MI rats, which is possibly related to enhancing endogenous antioxidant system function,reducing inflammatory reac-
tion and inhibiting inflammasome activation.

Key words: Qili Shenyu Yixin Formula;myocardial infarction ;inflammatory reaction;lysosomal function ;activation of NLRP3
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2 LEIE 25 AE R, 28 R AR = it o 5 R A
A S A (SR ) TE R R T T E,
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fH AT IES WARATRT A 07k, Ehfe s
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1 ( CMC-Na ) 75 W e BOAH WV VR B 25 TR A2, 75 H
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ALY AL B (SOD) (43 bk H Akt 8 Ak #r i ( GSH-
Px) (P [ (MDA) i 8 Ak =i ( CAT) 105 & (R

UL (B AP IR G (B-2F FLE R HZUE A
Bk B AHZUE i D 50 & (b st | B3 )  TNF-
a IL-18 11-6 \IL-18 F1 IL4 IL-10 ELISA 35 & (%
YIIGAR K ) ; TLR4  \MyD88 ,iNOS , COX-2 ., GAPDH 5|
YWE (2O E & PCR 1Y P8 W3R 1), Trizol F
DEPC( ¥4 T.) ; Prime Script TM RT reagent Kit
Taq DNA 3 & W ( K& E £ W) ; IKKB, p-IKKB,
IkBa . p-IkBa \NF-kBp65 . p-NF-kBp65 .NLRP3 [ ASC |
pro-caspase-1 | caspase-1 , TXNIP | pro-1L-183 pro-IL-18
—Pr(ZEH Santa Cruz) ;B-actin — Py M —HT (27 IH
T8 s HLBUR AR MR FE U ECL &5k
R & (R A F8 2w K ) 5 Hoh i 0] 249 2 [ 5 53 A
ai, TR (R -4 2) s FARTERAT (L
BEik) s 87 R 5 (H AR Vietor) ;s 254 BHE sRAX
( [E Biopac) 5 1 A% ( 3¢ [ BLAR ) 5 vy i v v B L
PL( 48 & Eppendorf ) ; il K 4 52 A5 00 A ( Hii 1 Te-
can) ; B KAIL, 00058 B UG 0 B 22 58 (75 Leica)
FEVETT R AL (B AR ) 5 52 i PCR AX (36
Mumina ) ; BRI E AL (SE[E Thermo ) 5 B IR (L5

/;\‘—)o

®1 BEEE PCR5IMFT
Table 1  Primer sequences used in quantitative real-time PCR

FEH £ Fx LS Y TS

Gene Forward primer Reverse primer
TLR4 5'-TGCTCAGACATGGCAGTTTC-3' 5'-TCAAGGCTTTTCCATCCAAC-3’
MyD88 5'-GCTGAGAGGAAGAGTTCTAC-3’ 5'-CAGTGATAACCCTGGACTAC-3'
iNOS 5'-CACCACCCTCCTTGTTCAAC-3’ 5'-CAATCCACAACTCGCTCCAA-3’
COX-2 5'-TGCGATGCTCTTCCGAGCTGTGCT-3’ 5'-TCAGGAAGTTCCTTATTTCCTTTC-3’
GAPDH 5"-GACATTTGAGAAGGGCCACAT-3’ 5'-CAAAGAGGTCCAAAACAATCG-3'

2 LWAHE
2.1 KR M HBIRAH

FRAG Wei 251 HH 7 b HI/E MT R BUBERL, R
Ja Uk HRBIRR fU 58 e RAIL o B 4l R S
t5/0J7 28. 8 g/kg ¥l 2 (AR5 I PR FH 24 f: , A4 5K
55 shW 5 N B 1R 3% AU B 0 R RO SN 2 A%
,28.8 24 g/kg) EH BB TT 57.6 g/kg F
s 2 (AR G R 245 3, iR 3 SE e sh i 5 N iR 3=
TR C R R 4 55,57, 6 4224 g/ke)
FIER R /R B 58 0. 016 g/kg AL (AR I R FH 24 4,
HEAE S U6 5 N\ BPRSE T AU G 2T 2 9 I
A2 A5 8E,0.016 g/kg) KB TR 4L, 4541 16 H. %

HREHE E 28 T AN 259, 8 B AR 10 mL/
kg BRI FIER TR 2H 0 B 25 T A AR ER Y 0. 5%
CMC-Na,fK 1 Ik, ELL4254 JF
2.2 LINRERSINRE

RIRGLIHIWH S50 R B3 20% 2 56 H
M OB (1.5 o/kg, i p) RS , SERUIIT, 70 B
AEURBK , FEAT SR SR 2 O A 1D SRt
BBk 1O, ik A ZE 0%, ] Biopac RGEIC R
MRS S12%F8 b5 (0% heart rate, HR 5 7.0 %5 U 4
JE :left ventricular systolic pressure, LVSP; /2.0 % &F
7k 2K JE : left ventricular end-diastolic pressure, LV-
EDP; 22 N I FF f KG# %R . maximal rate of the in-
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crease of left ventricular pressure, LV + dp/dimax; /&
= N JE T BB ] % . maximal rate of the decrease of
left ventricular pressure , LV-dp/dimin)
2.3 mRAREREN
2.3.1 #ARE

DN 7 56 S5 KRG D RR i, IS T2 8l Dk, 43
BT T ARG bR A I B ¢ B2 s, BB R B
O JUE, FHAE BRERK BE 5% B U, T A e 1K
g3 FRAO B 5 B BEALIZE I 8 HR Lo IO JJ LA
SRR SRS B AILE R 3 3 K B JUE H T 22
SFARARAI , KA o A7 T80 CvkAR , T
S LR R AT
2.3.2 % P ROS 4= €

¥ Hayashi %57 28 09 )7 0047 I ROS
G gioail
2.3.3 ik AALIBARR E

FeiaCR) A U B A3 9 D7 K I € 1L LDH (SOD |
CAT GSH-Px {5471 MDA &4,
2.3.4 sk P TNF- IL-18.1L-6 \IL-18 F= IL4 IL-
10 220 &

iz ELISA 32070 & U B 43 A9 75 325 000 5 i g vh
TNF-a \IL-18 IL-6 \1L-18 #1 IL4 IL-10 & &,
2.3.5 ik o ULE LA e s B P IS B AR ER 4G ) T

HRHE Sathish 25" A28 1 7 19540 8 5 TR A1 g
Jit, SR JE MR Nagoor 251 A 28 9 5 12 , 43 5100 52 1ft.
WO NELHE R A b B-70 % WH I TR 1l 8- FL b
T HAE I B FIZHZVE ARG D 936 M
2.3.6 SRERFIHMNEE M @R H

S THRLO BT R RO M BT R AR L =
SO HE R (mg) /AT (g) |5 R85 ML IR IR —2F
KB 3R BB FRAT T2 2 e Sew A g D7 ik
A MI TR,
2.3.7 SRAATHEFSH

FBEALE IR 3 HR B E, TR A0 AR B
JERE DI A Oy P ] 554y, T 4% 2R IP
HE e, SBEK AR, D), 48 HE Q)5S
TR WS OEHLIES,
2.3.8 Real-time PCR #: M|

Fi I RNA 2050 £ U B A5 4 28 19 7 iR 2 L
A0 LA 21 RNA, K J5 5 52 5% 5 Jl ¢DNA
IRIGHE B R VAR &R [ SYBR® Premix Ex TaqTM 11
(2X) 12.5 pL,PCR Forward Primer (10 pM)1 uL,
PCR Reverse Primer(10 pM)1 wL,DNA #ifg 2 pl,

KEZRIEK 8.5 wL] 7E Real-time PCR § 4 { p 4%
95 CHIAENE30 s 95 CAMES s JB Kk 30 5,72 CHE
120 s Ze 915 40 Yk A PCR 4G H 474 ih
& AT IR
2.3.9 Western blot #)|

i IERLHORI A 2R R O & B A 4 Y
T A 03 O IV BRI R BRI R 1 4
A RO S U A G AR I D E DL
HLVEH , 2RI G EREA & &5, H 10%
~15% SPGB BEEREAE 120 V.28 mA Z&F T HiTk
1.5 h BRI 2 b 5% Bilg A= 93 3f FAl ,  n TKKgB
p-IKKB . IkBa , p-IkBa . NF-kBp65 . NLRP3 | ASC | pro-
caspase-1 | caspase-1 , TXNIP | pro-IL-13 pro-IL-18 #
B-actin —F{ (1: 300 ,1:300,1:400,1:400,1:300,1:
400.1:400,1:300,1:400,1:400,1:300,1:300,1:
500) ,4 CHEE T ;& 0.1% Tween 20 (1) TBS i
VeSS AN T (1: 1 000) JFTEE IR N H 2 h, 25
F10.1% TBST whijkfe , X S i 5, A EG, HE
BIHT IR L Rk
2.4 FitFEsE

SR HH = BRAEDE (v £ 5) FOR, SR 4
BT7E SPSS22. 0 GEit 4R (. kAT , 2220 [A] i AH SC 4L
P LB TR B 3R 5 2250, P < 0. 05 A 22
AR
3 KR
3.1 KFESEHEOTI MI XROTIEER # M

FRAUZH KB, LVSP LV + dp/dtmax ,L.V-dp/d¢min
A%, LVEDP B B Fhi55 , 5 1R T AR KB
AARFEWNZR(P<0.01); HEH 2845007
(28.8.57.6 g/kg) AL /KB 5 (0. 016 g/kg) IGIT
J& 452540 LVSP LV + dp/dimax \LV-dp/dimin i
F 1w LVEDP B A1k, HBE A 155 2 845 0 07
F BB AN, HAE RISCR AN 2. 2, SRR LR
A EMZER(P<0.05 5 P<0.01), KPP &
Bit5 /00 J7 57. 6 g/kg HAE HIROCR 38 T i /R 53 40
(0.016 g/kg) (HAH Z [AL0ZEA W b 1) 22 57, 45
RIWNEK2,
3.2 RKFESEHFOFX M XRMiEH ROS,LDH
FEAL B F SRR M

PRI R BRI LDH {5 ¥4 #11 ROS MDA %
U] W0, SOD | CAT Fil GSH-Px 1% P ik 25 P& 1K
SIRFARARR I AA B EMEZER(P<0.01);
DT S 8545077 (28. 8 57, 6g/kg) FIHL/R B H
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2 EHSWIOFX M KROINEERIZM (x +5,n=16)

Table 2 Effects of Qili Shengyu Yixin Formula on cardiac function in rats with myocardial infarction (; +s,n=16)

L NIE BT ZEENIE TR

N2 TN ES AT
i i Dose DR eponmis vsp ELERK e R
- HR KJE LVEDP .
Group (g/ke) ( beats/min) (mmHg) (mmHg) LV + dp/dtmax LV-dp/dimin
eats/ min mmHg (mmHe/s) (mmHe/s)
TR Sham group - 426 +50 141.4 +6.4 2.70 £1.27 12 151 £2 005 8376 +1 059
K328 Model group - 414 29 122.37.2%  7.39x1.33%  7004=1016% 4241 1 201*
P S T Y ‘
ﬁ.).jj/yiﬁlb.j.izﬁ 28.8 431 £34 130.5+6.3 " 5.68 £1.50 " 8358 +1095" 5697 £789 "
Qili Shenyu Yixin Formula
57.6 421 +43 136.5 6.8 " 4.13+£1.04"" 9048+1033"" 6375 +986 "~
Hi/R B HL4L Diltiazem 0.016 419 +41 135.4 £7.1"" 4.45+1.14"" 8652+1027"" 6283 £722" "
T HETF RIS, ¥ P <0.01; SHALL LA, * P <0.05, " P <0.01 ;3 REF S AL K FHHERS BRAL; T Al

Note : ¥ P <0. 01 vs sham group; * P <0.05, * * P <0. 01 s model group ; Diltiazem group is positive control group ; The same as below tables and figures.
(0.016 g/kg) RIT 5, &4 2540 LDH 34 A1 ROS, AU %, 5S4 i A W25 (P <
MDA & B B B 41K, SOD .CAT 1 GSH-Px B3 0.05 5% P <0.01) , i &5 S8 250005 57.6 g/kg 41
T, HFE 0 S8 as 0 IR I, AR EHRCRE TH/RERHZH(0.016 g/kg) 45 R IR 3,
%3 Eps¥E#HOB M ARMAHR ROS,LDH F SR EMIEFREI I (x £ 5,n = 16)
Table 3 Effects of Qili Shengyu Yixin Formula on the blood ROS,LDH and oxidative

stress in rats with myocardial infarction (x +s,n=16)

2H 5 # 42 Dose ROS LDH SOD GSH-Px CAT MDA

Group (g/kg) (OD550nm) (U/mL) (U/mL) (U/mL) (U/mL) (nmol/mL)
RF-ARLH Sham group - 0.194+0.026 91.87+9.21 81.10+7.83 39.59 +4.39 116.27 £10.67 1.709 +0.285
HiHIZH Model group - 0.490 +0.063*253.04 +13.29% 33.82 +5.74% 15.82 +2.21% 47.08 +5.43* 6.504 +0.894%

EHi S 0T

s L 28.8 0.386 £0.055" 187.66 £11.40 " 43.16 £5.04* 19.71 £2.20* 57.25+6.10" 4.968 £+0.671 "
Qili Shenyu Yixin Formula
57.6 0.295 +0.035 " 145.78 +17.24 " 69.71 £5.32" * 31.51 £3.60 " * 92.30 +8.89 * * 2.961 +0.378 * *
Hi/R 5.2 Diltiazem 0.016 0.330 +0.028 " 158.53 +16.84 " 54.91 £5.60 " * 24.17 £3.04 " * 74.42 +7.11 " * 3.914 £0.420 " *

3.3 KESHEmOAX ML KRMAHR TNF-o IL-  /RELH(0.016 g/kg) IGY7 e, b ik 58 ol 28 (4 241 ffd
18.IL-6 IL-18 #A IL4 [IL-10 & £/ %M 715 BG RE0 e , HBEAE B D72 80 4 0 07 1 B 1

BERY A R B M 2 R IR 5~ TNF-a IL-18 1L- 34, HAE HICR AU B3, SO A BAT 3%
6 IL-18 &t W B Th  JiR 1~ TL4 (TL-10 &l #2255 (P <0.05 3 P <0.01) , Hp 5 2 84 45 0
B, SERFARARKAAGREEZER (P < 75 57.6 g/kg LAAE ISR T 1R B .26 (0. 016 g/
0.01) ; HED B 925077 (28.8 F157.6 g/ke) i kg) 25 R ILFE 4,

x4 KESHE#HOF M XRMAEP TNF-o IL-18,11-6 TL-18 F0 1.4,
IL-10 S 28 &M (v +5,n =16)
Table 4  Effects of Qili Shengyu Yixin Formula on the blood contents of TNF-«,IL-18,1L-6,1L-18 ,IL-4

and TL-10 in rats with myocardial infarction (; +s5,n=16)

il
25 5 D TNF-a IL-18 1L-6 1L-18 1.4 1L-10
Group (g/n;«;) (ng/mL) (ng/mL) (ng/mL) (ng/mL) (ng/mL) (ng/mL)
t=l
fRF-AR4L Sham group - 32.76 £3.30 21.69 £2.50 17.85+£2.93 30.09 £3.29 55.93 £6.89 88.20 £8.72
FERIZ] Model group - 79.49 +8.85™ 49.80+5.91" 41.88 £5.30% 62.05 +7.18"  26.74 £4.32" 39.45 +4.30"
T B NNk
ﬁﬁ/ﬂiﬁlbﬁ'ﬁ 28.8 65.39 £6.83" 41.67 +4.75" 33.57 +3.88" 51.83 £5.24" 34.21 +£5.59* 58.16+5.03""
Qili Shenyu Yixin Formula
57.6 41.78 +4.46* * 28.02 £2.79* ¥ 25.54 £2.94* 37.81 £4.83** 47.60 +6.05** 73.82+£7.65" "

Hi/R AR 4 Diltiazem 0.016 64.33£6.76" 40.37 £5.79" 32.19+5.13" 48.94+6.33" 36.88 +£6.30" 60.31+6.79" "
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3.4 KFESEmOFX M XRMLK. OILFAE
48 R 25 h A BB K B S M RO 2 M

PRI R RN /0 LR -7 2 Rt P I B-F
FUBET B A ZUE B B A ZUE H B D TE A B
PRAR e M P G- I R it L 23K 1 g D 119
P TS T Y S 200 5 T A v 8- 2 T
MR HAVE I D AT PR B R, 5T AR A

HERRAT B2 5 (P <0.01) 5 FHECH 2 88 4 L
J7(28.8.57.6 g/kg) Mt /KA (0. 016 ¢/kg) VR YT
Jai o b3S A BV R P A i, HLRE
A RSB 0 )5 ) B RS, AR SCR A
&SRB R RA BE TS (P <0.05 5 P <
0.01) , iP5 Z 8550 T7 57.6 g/kg AU FHRCR
5 TR B 21 (0. 016 g/kg) 4RI S,

F5 EHESEHOHI M KR . O WA BB R A 38 o B B M M (x £5,n =16 3 n =8)

Table 5 Effects of Qili Shengyu Yixin Formula on activities of lysosomal in the blood , heart tissue and subcellular fractions

in rats with myocardial infarction (x +s,n =16 or n=8)

KBS B0 Ir 4

215 RFERY TR A2 Qili Shenyu Yixin formula( g/kg) bR AR L2
Group Sham group Model group Diltiazem
28.8 57.6

M35 VA (AR Serum lysosomal enzymes
BB R B B-Glucuronidase (mM/h) 21.07 +2.66 34.30 +4.16™  28.59+3.58* 24.70 +3.77** 27.81 +3.92*
B-FFLBE Al B-Galactosidase(mM/h) 18.90 £3.03 32.30 +4. 12" 26.01 £3.81" 21.82+2.71"* 25.00+4.10"
H 41U F-B Cathepsin-B(mM/h) 34.44 £3.62 45.99 +3.57" 40.38 +3.77* 35.18 £3.05* " 38.91x4.62"
H L% [ E§-D Cathepsin-D(mM/h) 26.11 £2.16 42.49 +3.08% 37.66 £2.90 " 28.81+£2.79"* 35.20x4.16"
UL B ARE Heart lysosomal enzymes
B-HIEIWHRERR A B-Glucuronidase (100 mg/pro/h)  14.76 £1.57 23.50 £2.75%  19.35£2.00*  16.67+1.93** 19.11+1.69"
B-2FFL BB B-Galactosidase (100 mg/pro/h) 15.81 £0.89 27.52 £3.46™ 22.97 +2.15* 18.78 +1.77** 23.00+1.16*
H 2% [ i§-B Cathepsin-B(100 mg/pro/h) 24.01 £2.52 33.44 +3.16™ 29.19£2.70 " 26.49 +1.41"* 28.48+2.16"
41U I f#-D Cathepsin-D (100 mg/pro/h) 35.63 £3.41 54.61 £3.42% 49.10 £3.34 " 41.10£2.98" *  48.50 +4.38 "
TR BEAEE (AN b
Lysosomal enzymes ( subcellular fractions)
VA A Lysosomal fraction
B-HEIRERERL S B-Glucuronidase (100 mg/pro/h) 26.51 +£2.23 15.16 +1.01% 17.74 £1.77*  23.50+1.68** 17.55+1.84"
41U 1 f-D Cathepsin-D (100 mg/pro/h) 26.12 £2.24 16.35 +1.78" 18.98 +1.58 " 23.21+1.96"* 19.90+£2.00"
JfL i Cytosolic fraction
B-H5 A BEIE R B-Glucuronidase (100 mg/pro/h) 15.63 +1.68 44.48 +3.71% 39.17 £2.52* 27.63 £1.24"* 38.01 £3.29~
H4UE F§-D Cathepsin-D (100 mg/pro/h) 9.97 +1.42 19.29 +1.44% 15.53 £2.32"  12.86+0.95"* 15.94+1.98"

35 KFESHEHOFX M KROREESEIEHM
O AILAE SE TE R (Y 82 M

PP 1 ATET 2 A O AR 2H R RO A R S A
HLC U AL T AR W3, SR P ARA AR A W
EME2ER(P<0.01) ; HHEP S 8450 77 (28.8.57.
6 g/kg) FH/RERH (0. 016 g/kg) IRYT A , O EH &
FEEORLC WU S AR ] S R AIG, ELBE & 105 2 80 45
O 5 A B3N, HAE AR @ il 25, SR [
BHEAREMZER(P<0.05 5 P<0.01), Hrp
P52 itk 077 57.6 g/kg AE RO 8 T /R i 5.
ZH(0.016 g/kg) ,
3.6 RESEFLHI M XROHARKEE
A

WK 3 fis B F AR K B0 IR S50 FE

IR AL, T A MR 1 5 A5 80 4 B0 L
HARIUA)Z B0 WA ZERL IR, O ILET 4
SEIRFEFNIROIR , 40 MO AZ A 2% 5 JH BT 2 B8 4 0 O
(28.8.57.6 g/kg) R /KB A (0. 016 ¢/kg) IGIT
J& L D SRR A A AR R, HL B S
Bi 283 gL D5 R R, AR PO A 2.3
3.7 KBESHEZHIOAN ML XROAMF TLR4,
MyD88 ,iNOS,COX-2 mRNA 3Ri%x By
FEAYZH O LZH 2R TLR4 . MyD88 ,iNOS ,COX-2
mRNA ZAW BT, 5T ARG B A A B 251k
225 (P <0.01) s HIKC P 28450077 (28.8.57.6 ¢/
kg) AIHL/RAL (0. 016 g/kg) If77 5 , TLR4 MyD88 |
iNOS ,COX-2 mRNA ik W] W B, HEEE P &
Bt 7 SRR AR, A IR i k=, SR
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B 1 EFESEmOHX M KRNI
Fig. 1 Effects of Qili Shengyu Yixin Formula on cardiac appearance and morphology in rats with myocardial infarction
WL BT 2 L 3 T S 45077 28.8 g/kg 434 I S 5.0 T7 57.6 ¢/kg 4155  Hi/R R 541, Note:1:Sham group;2 : Model
group ;3 :Qili Shengyu Yixin Formula 28.8 g/kg group;4:Qili Shengyu Yixin Formula 57.6 mg/kg group;5 : Diltiazem group.
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Sham Model Qili Shengyu Yixin Formula Diltiazem Sham Model Qili Shengyu Yixin Formula Diltiazem

group group group (g’kg) group Exvep group group (g’kg ) group

B2 RHESWOII M kRO BRSO B EREHN (x 25,0 =8)
Fig. 2 Effects of Qili Shengyu Yixin Formula on the cardiac weight index and myocardial

infarct size in rats with myocardial infarction (x +s,n=8)

B3 KFESEmOAX M KROHEARFESFRZm(HE £8)
Fig. 3  Effect of Qili Shengyu Yixin Formula on the histomorphology in rats with myocardial infarction ( Hematoxylin and eosin)
A RTFARY B AL C PS8 250 77 28.8 ¢/kg 413D P B 813507 57.6 g/kg 41 E: /R 541, Note: A :Sham group;
B:Model group;C:Qili Shengyu Yixin Formula 28.8 g/kg group;D:Qili Shengyu Yixin Formula 57.6 mg/kg group;E: Diltiazem group.
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I AA B EMZER (P <0.05 5 P<0.01), . Fis4l(0.016 g/ke) ,Z2R LK 6,
T 2 B450T5 57. 6 g/kg AR RO 3 T Hu IR

F6 EFBESHzIHOAX ML AROAH TLR4 MyD88,iNOS,COX-2 mRNA FRiXHIZM (x £5,n=4)
Table 6  Effect of Qili Shengyu Yixin Formula on the mRNA expressions of TLR4 ,MyD88,iNOS and COX-2
in myocardial tissue of rats with myocardial infarction (; +s,n=4)
205 74 Dose TLR4/ MyD88/ iNOS/ COX-2/
Group (mg/kg) GAPDH GAPDH GAPDH GAPDH
RF AR Sham group - 0.530 +£0.053 0.603 £0.074 0.476 £0.071 0.391 +£0.087

FEAIZH Model group -
B 28 407 4l

1.725 0. 163%

1.523 +0.139* 1.361 0. 136% 1.845 +0.207%

Qili Shenyu Yixin Formula 28.8 1.474 £0.122 1.323 £0.111° 1.198 +0.078 1.562 +0.150
57.6 0.855+0.113* *  0.793 £0.087* *  0.756 £0.091 " * 0.931 +0.128 " *
/R .20 Diltiazem 0.016 1.461 £0.104 " 1.254 £0. 151" 1.175 £0.102 " 1.502 £0.136 "

3.8 BFES®EamOAN M XROAH NF-B/
NLRP3 RE/IMESE S B EEXE B RIEHN N
BEAL A O WL K p-IKKB p-IkBa . NLRP3 |
ASC | pro-caspase-1 | caspase-1 , TXNIP | pro-IL-183, pro-
IL-18 FiI fifd #% NF-xBp65 2 H % 35 W & 1M, p-
IKKB/TKKB Fl p-IxBa/IxBa Fb {8 BA 5 34 i, il 2
NF-«Bp6S 2 172k 5T I, 51 FARL i LA
BFENZER(P <0.01) s KD Z 845077 (28. 8,
57.6 g/kg) MM IR B (0. 016 g/kg) AT S, L L

41 20 f g 4% p-IKKB. p-IkBa, NLRP3 | ASC ., pro-
caspase-1 | caspase-1 , TXNIP | pro-IL-183 pro-IL-18 FI
i NF-«Bp65 % 11415 B & F 94, p-IKKB/IKKB
F1 p-IkBa/TkBae H{E B 2 020, g 3% NF-kBp65 2
HRIRI R R, HLBEE RP 2 84 40 5 77 0
i, HAE TSR A 23, SR A LA AT 1k
£ (P<0.058 P<0.01), #541/H IKKB il IkBa
EHRELRENZER(P>0.05) 48R WL T ~9
FE 4,

F7 EHBSEHOFI M AROHE KK E4YHEXEERIEHHI(x£5,n=4)
Table 7 Effect of Qili Shengyu Yixin Formula on the IKK complex related protein expressions in

myocardial tissue of rats with myocardial infarction (x +s,n=4)

24 51 FH: Dose p-IKKB IKKB p-IKKB p-IkBa IkBa p-IkBa
Group (mg/kg) /B-actin /B-actin /IKKB /B-actin /B-actin /IkBa
fBRFARZL Sham group - 0.091 £0.012  0.431 £0.064 0.214+0.033  0.161 +£0.025 0.543 +£0.062  0.299 +0.054

HEIZH Model group - 0.457 +0.058* 0.408 £0.046  1.117 £0.047* 0.403 £0.046* 0.563 £0.071  0.723 £0. 115"

BB 28450 4l .
Qili Shenyu Yixin Formula 0.535 +0.065

28.8 0.371 £0.049" 0.421 £0.058  0.885 +£0.086 " * 0.342 +0.027 * 0.533 £0.048

57.6 0.148 £0.025" * 0.398 £0.041  0.375+0.076 " * 0.219 +0.030 * * 0.515 £0.066 ~ 0.437 +0.117**

Hi/RAEEL4 Diltiazem 0.016 0.849 £0.116 " * 0.334 £0.029* 0.579 £0.056  0.573 £0.020 *

F8 EHESEHOHI M KROH A NF-«B/NLRP3 S5/ ME S SE B IE X B A RIEMHM (x 5,0 =4)

0.347 +0.013 " 0.413 £0.058

Table 8  Effect of Qili Shengyu Yixin Formula on the protein expressions of NF-kB/NLRP3 signaling pathway
in myocardial tissue of rats with myocardial infarction (; +s,n=4)
2H 5 ]+ Dose Nucleus NF-kBp65 Cytoplasm NLRP3 ASC pro-caspase-1
G (mg/kg) /B-acti NF-Bp65 /B-acti /B-acti /B-acti
roup mg/ kg B-actin /B-actin B-actin B-actin B-actin
fRF-AR Sham group - 0.116 £0.013 0.509 +£0.074 0.235 +0.016 0.250 £0.043 0.150 £0.027

HiRIZH Model group - 0.535+0.077*  0.122 £0.020%  0.518 £0.068*  0.651 +0.89% 0.570 0. 076*

EYi S W 0T

s . 28.8 0.422 +0.058" 0.203 £0.046** 0.433 £0.031" 0.478 +0.079"  0.457 £0.053 "
Qili Shenyu Yixin Formula
57.6 0.263 +0.033" " 0.421 £0.067 " 0.314£0.048" " 0.341 £0.053" " 0.365+0.045" "
Hi R HL2 Diltiazem 0.016 0.331+£0.051"" 0.346 £0.046 " 0.395+0.060" 0.434 +£0.079" " 0.437 £0.062 "
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RO RFELHEZOAI M RBRONPREERFEORIEAIZM(x £5,n=4)
Table 9  Effect of Qili Shengyu Yixin Formula on the protein expressions of inflammatory factors in myocardial
tissue of rats with myocardial infarction (; +s,n=4)
2H 5] i Dose caspase-1 TXNIP pro-IL-18 pro-1L-18
Group (mg/kg) /B-actin /B-actin /B-actin /B-actin
RF-AL Sham group - 0.193 +£0.032 0.109 £0.019 0.357 £0.047 0.111 £0.019
FERIZH Model group - 0.531 =0. 063" 0.357 =0.031* 0.997 +0. 181% 0.724 +0.075*
BB 2% i '
Kﬁ/ﬁiﬁlﬂﬁﬂ 28.8 0.445 +0.047 * 0.270 £0.036* * 0.636 £0.060 * * 0.533 £0.069 * *
Qili Shenyu Yixin Formula
57.6 0.383+0.039" " 0.179 £0.027 " * 0.481 £0.022" * 0.336 £0.054" *
H/RBEH A Diltiazem 0.016 0.427 +0.051 " 0.289 +0.043 " 0.592+0.055"*  0.520 £0.062" "
2 3 5 1 2 3 4 5
p-IKKp - —— e — ASC — S — ——
IKKSB W S C—— — pro-caspase- 1 L — — e —
p-IxBa e e—e— e — caspase-1 e e e
IxBa — G G S— — TXNIP - — — — —
Nucl
N;C-:;;GS R ——— pro-IL-18 s ommmmn e Gwes
Cytoplasm hine
NF-xBp65 — e —— pro-IL-18 — D —
NLRP3 — —— — — | [-actin - e e — —

4
Fig. 4

KBS0 ML AROAL A NF-«B/NLRP3 &iE /MK 1S 518 B X B A R IXH M
Effect of Qili Shengyu Yixin Formula on the protein expressions of NF-kB/NLRP3

signaling pathway in myocardial tissue of rats with myocardial infarction
TE L ABRTFARLL 2 B3 (P BB 45077 28.8 w/kg 4154 EEHT B BE25.077 57.6 ¢/kg 4135 : /R .41, Note:1:Sham group;2 : Model
group ;3 : Qili Shengyu Yixin Formula 28. 8g/kg group ;4 :Qili Shengyu Yixin Formula 57.6 mg/kg group;5 ; Diltiazem group.

4 itig

MI 5 S 3 4F 0 U LA BIF T Y B, B2
A I P R O e e, DA T 7 52 ) 8 8 4 1 DA
J5 o TEPERYARAE KN AT AR /SO (IUREBE i i fie 3k
SO ILRE S, SR T BE ST ] RE ™ A A R,
H T B8 T 25 0 T 3 KU AR G A Ry
YA PRI, DR S SRR AE B ML O LGS , £
RO WU REM A b BAT B 208 S, ARk, AT
e PR 86 0 31000 1) S5 B T 5 I 4 B, FE 1 5 B 4
T X0 WU A% B A B 836 7 1 T, I UESE M
JULZAR e ) T A SR A A DR O 24500 LT E ]
R RARAME DL 22— AR SR04 7 B Sl
T T KA FLIF S R M AR WS T 2
B O JT N SR SV 5 Tl AR ) R AR & A1 /) A3 1
AL, 7 A B3R 5 T BERY VR HIBLAD , 2 3

IEAT PSS . SE A REW], KB 2 8 4i 007
AL 2 0 MR R DI RE L B AR O I 6 95 2R
FEHE TR, Yol o LR FE TR B R A8 P 4 L322 10 5 AR
ML WU B 4 T T2 ity B-1- LW Il L 41 41
NG B HZUR UG Dy P 07 Tl 14 200 B & 1 o
h A A BT TR G L SH VR I D R TR, T s A
il VR 20 LAV B v B 4 W TR TR il | 41 2 11 il
D {13 15 B A 1 v LDH 3% 4 . ROS, MDA FI
TNF-o IL-18 ., IL-6  IL-18 & &, Fh & L&+ SOD |
CAT 1 GSH-Px & 4 F1 1L4 1L-10 & & ; FiH.0 0L
A iNOS,COX-2 ,TLR4 ,MyD88 mRNA ik, T IH.L»
AL p-TIKKB , p-IkBa \NLRP3 | ASC | pro-caspase-
1 .caspase-1 ,TXNIP  pro-IL-183, pro-IL-18 4% NF-
kBp65 1 £ 1K, 1K p-IKKG/IKKB Fil p-IkBa/
IkBa FfE, b 3.0 LIS b NF-kBp65S 25 13834
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LIRS IRI B S 0 4% 0 P38 I 40 i AR RE S
N7 VS AR Ty 8 9 /NS O D) BE R R FE XS MI
KEBREITE

ARIITFE N, ROS (1) 77 A J2 240 Jf 1 5 AR5 7 — 35
43, BER = A 9 ROS 245 40 A 9 1) 9 TR P bt 81k &
B RTIG B, AE 2 > 20 A sl 4 i B0 AR N 2 5 1R
ROS it =AMl w R &, SRR E &EH
5T KA A ) AT DNA 9 S At 5. Rt ROS s,
WA g0 WL A5 1 S 4 R 72 ROS T ol 4 ity
JEE R i Z2 AN R TR , 5 | & g o ack S84k , A O 4 A
Ry SR, 30 LDH 45,0 WUEEE T , MDA J2& 55
I A B 7 4, L o AT LS R i R G
RIS EE b2 B a0 R L FEARBESE T, M
KELUMA H ROS MDA % & #l LDH {f M8 TR
21 5 E T, SOD  GSH-Px [ CAT 36 PE B it F A, I
RS R MI 51RO JILIR 5 5 8508 A N 3 &
Ao BB S g5 0T ] B S T M SOD GSH-
Px il CAT {% %, B ik LDH 344 F1 ROS MDA 5 i,
TR U LA L i T o AR A , 2 T R 4 A48 JBE 235 4
MR Rt B2, K S0 a0h 2ot
P BT AE AR S PR O A MR S0 LA o

O LR LB 7 A B ROS B T 8 A 248 i FEE 7y 24
LR ZEA RN TR AT , 148 ] 55 5 i A4 N8 S0 U2 IS s 1
MR B B (R e M, B A 2, IR MK
RN 20 21 2 1 R T R RN A v R 7 fie il DA
VA AR IO L5 v, S B0 i U 140 L 40
iRt e Se b AR A K I O WL
B-HAT VR TR Bl G- F FUME T I AL ZUEE M B 4L
SUR B D 3% M RN Bl R 40 e 25 M 5T v 8- 46 W
TR A SV G DAY T M B 2 T s, VS AR 4
JH 25 A T B- 4 2 R T TR ity ZH LB 1 D YT
PR S AT ES15 2 8 230 J5 VR T e AT A 280m il
B-Hi A HERETR W B-F FLME H M A2 M B4
ZUE G D NI IAE I

TR R 22 IR 98 B S i 78 M (% 1A= 3ok
A ELFEEMEMY . ERALSET, 0N
AN A H, 0, GBS B BT Fs it B i 34—
J7 TR O UL 2 B A9 A2 XU 32 4 ( PRR) TLR4
P, B 5 5 4 R UiE S 5 & MyDSS8, JE 1
MyD88-TLR4 & 414, MyD88 ({3 T-45 #4385 IRAK
FIFET S5 3k 25 & M AR IR 51 2 TRAKT A1 IRAK4
() A % R Ak, B J5 =5 7 MyD88-TLR4 & & (A Ifi 5
TRAF6 24, S5t TRAF6 3415, i TRAF6 i i

TAKI1; TAKI 3#3% IKK &G4 IKK & 50805 5
AR RO T 1B R, TTREL NF-xB 9 2 4>
WA p50 Fll p65 , Al p6S WALBERR 1L , BERR L p65
TEARENFS pSO B BT i A A M, AT S
B HAE S A SERH DG B (R B 5), Rk 5 40 Wb T1-6
TNF-a 54 R F K ICHG £ pro-1L-18, pro-1L-18 Fl
NLRP3 4z, 58 IR E VA5 o W15 33, 245 58 1
S AR T AR B A L 5 — D T HE AL
JULAH LS AT Bl 4 o PRR: NLRP3. B ifUp! -2 i
AN TXNIP 5 65 808 193 25, R 5 55 NLRP3 2%
& ,f# NLRP3 Z£4E ASC 1 pro-caspase-1, 5¢ i, JC15%
PERY NLRP3 SEAE/IMAZH % ; [ I3 ] 5 | S 2R AR 45
P s i M e 24, BOZRAR N2 ) (mtROS Al
mtDNA) (R ER 2 57 A A B 22U G B,
fEFE NLRP3 5 E /MK 45 & I HOOE , %5 % pro-
caspase-1 HIRETYITEAL , 1G1LAY caspase-1 fifi pro-IL-
18, pro-1L-18 iU Ry iHfb iy IL-18 1L-18 , Jifk 171 1L-
18 IL-18 JHl.Co LA AR, B 3 [ 430/ 5553 W R 5t 4
W2 Bl B 22 S GE A T R AE B T, B 0% P T
PRy e R] L, TLRA/NF-kB 3l 6 &% F i NL-
RP3 RAE/MARFR ARG ML SEAE S, #8 [ 1 58
BEAT A ML 3R 7 S 1R BB . sege b, AT R 3
MI 5 8YA B0 ILZH 21 TLR4 . MyD88 | iNOS , COX-
2 .mRNA L0 WLZH U 3 v p-TKKB., p-IkBa . NL-
RP3 | ASC . pro-caspase-1 . caspase-1, TXNIP pro-IL-
18 pro-1L-18 Ffifi#% NF-«kBp65 & H KA i L,
p-IKKB/IKKB F1 p-IkBa/TkBa LV {H BH & 384 i, it 3¢
NF-kBp65 £ 17 3k B 2 T 34 ; 1f e f TNF-a, IL-
18.1L-6 1L-18 & & BH & FH75, 114 [ 1L-10 & & 1 i
R s RSP S8 45 .0 AT e Bk i Rk 13 3
TAHRGES] , LI B S 8 4 0 J7 Al 0 )
TLR4/NF-kB/NLRP3 4 /MAAE 538 B 48 1 B0
HETT R 5 0E PR 5 A AR MIBIRY AR

g5 R, DT S8 30 7 e Bk ES LT T 1Y
RELMIA W09 AE T, HAE F LS AT RE 5 H
SRNIEVEDT AL RGEDIRE . Z2 i MIL = S A6 I %
VR S AR SN M T 4 il 4 2y e R i A9 ) NLRP3
SARE/MATLG A G ABETE N DT S 8 4100707
MI it 7 5= i
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