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ABSTRACT Objective: To explore the effect of Tanshinone IIA (T-IIA) on alleviating left ventricular remodeling (LVR) after my-
ocardial infarction (MI) in rats and its Mechanism. Methods: 80 male SD rats were selected to establish the MI rat model by ligation of
the left anterior descending branch (LAD). The rats were randomly divided into 8 groups. Sham operation group was not ligated LAD,
and the other groups were all ligated LAD. Except for the sham operation group and the MI group by intraperitoneal injection of normal
saline, the other groups were treated with T-IIA, lipopolysaccharide (LPS) and TAK-242 respectively. MI size, histopathological changes,
and fibrosis degree were assessed by HE and Masson trichromatic staining. The apoptosis of cardiomyocytes was observed by TdT-medi-
ated dUTP nick end labeling (TUNEL). The expression levels of Toll-like receptor 4 (TLR4), myeloid differentiation factor (MyD88) and
nuclear factor-kB (NF-kB) were detected by reverse transcriptional quantitative polymerase chain reaction (RT-qPCR) and Western blot.
Results: T-IIA can improve the heart function of MI rats, reduce the volume of the heart of MI rats, improve the shape of the heart, reduce
the histopathological changes in MI rats, and effectively reduce MI and myocardial fibrosis. T-IIA inhibits the TLR4/MyD88/NF-«B sig-
naling pathway in MI rats, and can effectively reduce cardiomyocyte apoptosis in the marginal zone of infarction in MI rats. Conclusion:
T-IIA inhibits the activation of the TLR4/MyD88/NF-kB signaling pathway, improves cardiac morphology, function and histopathologi-
cal changes, effectively reduces the severity of M1, and prevents LVR.
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Table | Echocardiographic indexes of rats in each group(xt s)

Groups LVESD(mm) LVEDD(mm) LVESV(mL) LVEDV(mL) LVEF(%) LVFS(%)
Sham operation group 341+ 034 7.65+ 0.52 0.33+ 0.04 0.47+ 0.08 52.67+ 4.44 90.15% 6.05
MI group 9.02+ 0.53* 11.12+ 1.03* 0.72+ 0.21* 1.24+ 0.30 17.03% 3.00* 55.26% 3.34*
LDT-IIA group 6.65+ 0.62@ 9.01%+ 0.85@ 0.61+ 0.17@ 0.88%+ 0.25 33.50+ 3.91@ 71.34% 3.05@
HDT-IIA group 5.70% 0.74¢ 8.97+ 0.73¢ 0.53% 0.14@ 0.51% 0.12 36.90+ 4.02@ 77.03% 3.22@
LPS group 10.67+ 0.62¢ 12.24+ 0.42@ 0.69 0.20¢ 1.17+ 0.28 11.28+ 1.24@ 30.25+ 2.15¢
TAK-242+LPS group 6.08% 0.42% 8.86% 0.54¢ 0.50% 0.13% 0.51%+ 0.09 38.60+ 2.95% 74.14+ 4.64%
LDT-IIA+LPS group 8.73% 0.70% 10.35+ 0.82% 0.62+ 0.17% 0.90+ 0.24 24.54+ 3.42% 59.74+ 3.47¢
HDT-IIA+ LPS group 7.33% 0.84¢ 9.14%+ 0.87¢ 0.55 0.16* 0.53+ 0.11 32.35+ 3.06% 63.51+ 3.83%
F value 21.063 18.642 8.915 12.063 38.061 17.334
P value 0.000 0.000 0.014 0.002 0.000 0.000

Note: Compared with sham operation group, *P<<0.05; Compared with MI group, “P<<0.05; Compared with LPS group, “P<<0.05.
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Fig.1 Morphological Observation of rat heart after MI
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Table 2 Ml size, LVWT, IVST and myocardial fibrosis after MI in each group of rats( xt )

Groups MI(%) LVWT(mm) IVST(mm) Myocardial fibrosis( % )
Sham operation group 0 1.6+ 0.3 1.5£ 0.3 0
MI group 49.5+ 4.7* 2.4+ 04* 2.4+ 0.5% 47.5+ 4.8*
LDT-IIA group 37.1% 3.6¢ 1.8+ 0.3¢@ 1.7+ 0.4¢ 38.3% 4.1¢@
HDT-IIA group 32.0+ 3.2¢@ 1.7+ 0.3@ 1.6+ 0.3 35.4+ 3.5¢
LPS group 557+ 5.1¢@ 2.9+ 0.6¢ 3.0+ 0.6 56.7+ 5.6¢
TAK-242+LPS group 35.9% 3.5 1.7+ 03¢ 1.7+ 0.4% 37.9+ 3.8¢
LDT-IIA+LPS group 48.2+ 4.6% 2.1+ 0.4% 2.3+ 0.5% 42.5% 4.1
HDT-IIA+ LPS group 44.0+ 4.2¢ 1.9+ 0.3% 2.1+ 0.4% 40.8+ 4.0¢
F value 36.009 27.150 39.462 15.642
P value 0.000 0.000 0.000 0.000

Note: Compared with sham operation group, *P<<0.05; Compared with MI group, “P<<0.05; Compared with LPS group, “P<<0.05.

2.4 &4HAR TLR4, MyD88 . NF-kB mRNA H1%E 5 FikkF
mER 3 o, BFEARMAKRR AL F TLR4 NF-
kB-P65 MyD88 mRNA Fik/KF- g EL T ML 41, 22 5 A7 4e it
FE X (P<0.05), 5 MI 4 H#, LDT-ITA 21 fil HDT-IIA 24
TLR4 NF-kB-P65 MyD88 mRNA ik B B4k, ZRA%iT
225 Y (P<0.05);fii LPS 4 TLR4 NF-kB-P65 MyD88 mRNA
Rk WEFE, ZFARITFEL(P<0.05), 5 LPS 4IbE,
TAK-242+LPS ¢ .LDT-IIA+LPS #H #1 HDT-IIA+LPS £ TLR4
NF-kB-P65 MyD88 mRNA Fih¥ i E (K, 2 RA%IT¥E

X (P<0.05), nfEl 2 gz, LHLZZH TLR4 NF-kB-P65
MyD88 75 {4 # ik 5 TLR4 NF-kB-P65 MyD88 mRNA # ik —
B, b 3RZE B F ], LPS W 0% TLR4/MyDSS/NF-kB 1558 % ,
T-IIA T4 MI KLY TLR4/MyD88/NF-kB {551 I
25 EAKXBERBEXOAMAMAT

W 4 iR, MIZAAESEH 2% X 20 A 8 T2 B A 8 v T I
FARY, ZRAG 2 X (P<0.05), LDT-IIA 411 HDT-IIA
ZHAMMIA TR BN T M4, 22 St X (P<<0.05).
LDT-IA ZHARMIJA T-FREE W] A% T LDT-HA+LPS 41, 22 R A 48
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Table 3 Expression levels of TLR4, NF-kB-P65, MyD88 mRNA in each group of rats(xt s)

Groups TLR4 NF-kB-P65 MyDS88
Sham operation group 0.30% 0.05 0.50+ 0.08 0.20% 0.04
MI group 1.46x 0.27* 2.04+ 0.41* 1.36% 0.25*
LDT-IIA group 0.87+ 0.13@ 0.96% 0.15@ 0.71% 0.14¢
HDT-IIA group 0.74%+ 0.10¢ 0.83%+ 0.13@ 0.52+ 0.10¢
LPS group 1.78+ 0.32¢ 2.38+ 0.36¢ 1.64+ 0.36¢
TAK-242+LPS group 0.85+ 0.14¢ 0.89% 0.14¢ 0.66 0.12%
LDT-IIA+LPS group 1.40+ 0.25% 1.79+ 0.25% 1.17+ 0.20*
HDT-1IA+ LPS group 1.32+ 0.23% 1.70+ 0.24*% 0.88+ 0.13¢

F value 42.637 30.152 35.462

P value 0.000 0.000 0.000

Note:Compared with sham operation group,*P<<0.05; Compared with MI group, “P<<0.05; Compared with LPS group, “P<<0.05.

A B C D E F G H

nre = D amp == @) => G G

MyD88

NE-xa-ps GHED Q) GO exe ggp " GED GHD
carpr (D D GED 2D G G G G

& 2 TLR4 NF-kB-P65 MyD388 & 3K i%x
Fig.2 TLR4, NF-kB-P65, MyD88 protein expression
Note: A: Sham operation group; B: MI group;C:LDT-IIA group;
D: HDT-IIA group; E: LPS group; F: TAK-242+LPS group;
G: LDT-IIA+LPS group; H: HDT-IIA+ LPS group.
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5 Z AR NG B TR 0, (BRI S RE £ TN o i 20
A A FEES, IO, Kk, MR S 90 R
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B A Y| =R N | 5y Y W = v e el N A S
FE AR, SR B I R 25 SRAHSCS 5 A A B i e M
HBE TS AR ZE —FE N MI USR5 Bhkss 8 5 il s
W) R AR . AWFSY WK ,MI 41 LVEDD .LVESD .LVESV |
LVEDV B @ Fh &, D RE ARG R, LVEF \LVFS B B REAR, 0%
W 4 B e B T % ; LDT-IIA 20 HDT-IA £ . TAK-242+LPS
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Table 4 Cardiomyocyte apoptosis index in the marginal zone of infarction

in each group(xt s)

Groups Cardiomyocyte apoptosis index( % )
Sham operation group 1.8+ 0.5
MI group 14.2+ 2.6*
LDT-IA group 7.4+ 1.5¢
HDT-IIA group 5.3 1.0¢
LPS group 18.6+ 3.1¢
TAK-242+LPS group 6.8+ 1.5¢
LDT-IIA+LPS group 13.74 2.4%
HDT-IIA+ LPS group 10.3+ 1.8%
F value 120.642
P value 0.000

Note: Compared with sham operation group, *P<<0.05; Compared with MI
group, ®P<<0.05; Compared with LPS group, ¥P<<0.05.

4] LDT-IA+LPS #] fil HDT-IIA+LPS 4] LVEDD LVESD,
LVESV .LVEDV ¥ i &% . LVEF LVFS J%.0» 2 4 D R
BETHRMSGE . R T-IA fEdcE ML KO8R,

TLR4 J&—F 4 R 7, 7.0 WU 05 b Z ¥ 4E ), TLR4 J¢
HA XA RS 5.0 1 5\ E AR, ATHE 24 1%
B TR B —Fh i LPS S0 175 T A 2 A Jot LATH K AN
MyDS88 # i\ A& " E MR /- fkbRic ) ", & TLR4 5 5% %
PR EEEMN ST, HAKB &S EE RELN S NF-«B
15530 TG AL A S A IR 7 =4, H mRNA i ik
S H0 i MyD88/NF-kB 3l 1 A9 16 Ak R jd 55 Lo LA 452920, NF-«B
TN — B R H T, LA 3 4 b
WIRER BN, B RAE A S R RS B AT IR, TR A RSP
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PG AR B AL OAERT, LR DA G5 i 28 200 M0 A 7~ 4 TL-6

FIINF-o 552, AR IR, 5 MLAL LA, T-HA 3697 B9 R B

MI ' HE 2 A I REA 5 25 11 S EDl iU Al RT-qPCR 4521 1

7N, LDT-TIA #ZH A1 HDT-TIA 44 TLR4 NF-kB-P65 Fil MyD88 &

FIF1 mRNA A BALT ML 41, R T-TIA AT a4

TLR4/MyD88/NF-«B {5 5 it i AH G HE N RS R 17 ML, b

JERE SIS R, 52 5 Je kT il A 145 TLR4/MyD88/NF-«B

155 A OGP A 3k AT MRS E T, S ARBIESE

T-TA ¥ (5 Sl AR . TLRs 38 % 515 Bl #8435 F MyD88 45

&, BiS B NF-«B, 7= E 2R 2 58 A7, 45 TL-18 IL-18 Al

TNF-o 5509, RAE I Y &2 15 TLRA/NF-kB 5 538 H 35 U1 AH

5K, i TLRA/NF-kB {5518 H A0S vl LA b Z R e 8 A 7

)53, S Co LB M AT LA B A R F- TNF-a |

IL-6 25335 , Wt O ILAR ML T RO LS R 405, LR Ao

ToAEHITT AR 5 H A TLR4/NF-kB {555, il A P9, TLR4

POE NF-kB 5518 6, DUTHS I T 9 02 8 4 DY 5 IL-1

IL-18 TNF-a Y33, FEET LR AL I 4 DI RERE A3, MyD88

YE TLRA {1 — > OG5 1 38 BC s 25 1, o] RUBOHS T R 19

NF-«B, I FHUE R A0 7 AN, TLRA e — i i B

JREAZAR A AR , LIS 5 v] L3 NF-xBP
TR WUAB s F4 BRAR 7105 2 A ] S O PR A A (RN A T

B ) L RAEARARESE X I AR O ILET A A AL AT 5|

O FE Y, 6] BE S B0 % XS 18 3 Ko D REAGET Y

S, HERE 2 B LT AR HA AR AT e, DR O JLET 4

Aoty E AR B ] R B B BUS I 0L o AR R R, 5 MI

20 %, LDT-TIA 25 A1 HDT-TIA 26 MI A0 L £F 4 4k 71 [l sk

/> LVWT Ml IVST W] FF¥; 5 LPS 241 Hufr, TAK-242+LPS

41 \LDT-IIA+LPS £ il HDT-HA+LPS 200 LR HES 3 55, fi

JH N 4 AL B B30 s M FLG LA 4k e DR >, LVWT Fi

IVST W15 FRE. W] T-TIA AT AE5E iy /b LA 2 A T AD

Pl LVR. [FNAHFTEL R, 5 ML g, LPS ZHIH T~ 41

BHipieZL . 5 LPS 4H Hb#k, TAK-242+LPS 4 .LDT-IIA+LPS

1 HDT-ITA+LPS 41 -4 0 W Riskb, KW T-IIA alys /> MI

NGO NENETAT: . LA S5 REN] T-IA Al 250018

V=W, Anaom il 25 AU R B O JULZR M HE DA RO JUL 20

P4 TER NS LVR 5 2.

22 R, T-IA 8 53 314 TLR4/MyD88/NF-kB {51 i
B | s OIS (T Re A B2 212228 Ak, A A0 M
f B R, BB LVR.
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