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Protective effects of asiatic acid against postoperative cardiac hypertrophy induced by
transverse aortic constriction in mice
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('Department of Thoracic and Cardiovascular Surgery ,the First Affiliated Hospital of NJMU , Nanjing
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[Abstract] Objective:To determine the protective effects and molecular mechanisms of asiatic acid (AA) on postoperative cardiac
hypertrophy induced by transverse aortic constriction in mice. Methods: Transverse aortic constriction (TAC) was performed to
establish the mice model of myocardial hypertrophy. C57BL/6 mice were divided into five groups:the Sham group,the TAC group,the
TAC+AA1[25 mg/ (kg day)] group;the TAC+AA2 [50 mg/ (kg day)] group and the TAC+AA3 [ 100 mg/(kg-day) ] group. After 2
weeks of TAC, echocardiography was performed to measure the hypertrophic criteria of the hearts. The protein expressions of TGF-1,
p-p38,p38,p-ERK1/2 and ERK1/2 were detected by Western blot. The mRNA expressions of ANP and TGF-B1 were detected by
real-time PCR. Results: AA significantly inhibited cardiac hypertrophy induced by TAC,improved cardiac function,reduced the
mRNA and protein expression of TGF-1,as well as the phosphorylation of p38 and ERK1/2. Conclusion: AA attenuates TAC-
induced cardiac hypertrophy. The protective mechanisms of AA may through inhibiting TGF-B1-p38/ERK1/2 signaling pathway.
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L WUAL 5 1) 245 1) HAT 2L A0 PR TS

FIEEIR (asiatic acid, AA) X4 WAN R , &
g 25T R SR IO LR AT, ARk
LR AA BAIRST BRI RS Rk e i 7
FECERI AR A0 T i CCL U5 SRTET
AL L) LR SRR A R T2 2R G B, (B
2 AA SO NUEIREBIFE AR WAGE . ASBESEELLL/N
BB = 4% R (transverse aortic constriction,
TAC) HA7C MU SR EL, WL AA O IUIE )RR ) 52
M R AT EAL

1 #RF7EE

1.1 ##
L.1.1 54 Bl

AA(4EFE> 97% , 5[ Sigma 237 ) , 46 DMSO
FEATVAIRIRAT B AE B KRR B TR A Bl T A
W (DMSO WEEART 0.1%)
1.12 SRR E 5 fa 4

HEYE C57BL/6 /N 50 T IS 9, IR HE 20~
25 ¢,8~10 iy, MM st ERIR2ES L gL
HE[ B HEUES : SCXK (F5) 2002-0031], K TAC i
%/ N E K GRAE ST | 49% 3G AR U
O T SRR AR [ /N B, B TE T 1 )2
FITF YRR S RORR , 76 .COCER B4 25 2 8k =5
A, K ElE 27G 1SSk (AME 0.4 mm)FATE T
Bk ANEE 78K T A A S S sk El, B 7-0 F
R LA LBk 5 —FF LB e S 2,
Kby ARG RN B LR AR R AL 8 7-0 22
LB T EDIK S AR EAMEE L, ARJE/NECE L
ISR, TG 2 JELC N R RO D e bS8/ N,
B R, THALC I EE /AR FE LY (heart weight/body
weight, HW/BW) , 0> JEFR A B T A3 O , 2R J5 1R
FET-80°CUKFETF I . S50 5 . T ARA
(Sham 2H); FARZH (TAC 4);TAC+AAL 41, TAC R
J& AA 25 mg/(kg-d) HEH 4K 1 K TAC+AA2 4,
TAC RJ5 AA 50 mg/(kg-d) #EH ;TAC+AA3 4,
TAC RJF AA 100 mg/ (kg-d)HEE . F4H 10 H/MEL
12 7%
1.2.1  SREA & Aem|

ARJG 2 A /NSRRI S &4 N 75
K15 28 (Vevo 2100, VisualSonics 23 7], ITEK),
KL DI RE , B 2 o i 55 2 == K e, 78

THAEARTE T T DL M AR PR I e s (] R R R
(interventricular septum diastolic diameter,IVSD) 7=
G EEESE  (left ventricular posterior wall thickness
diastole, LVPWD) . Z&2 &7 5k R HN1E (left ventric-
ular end diastolic diameter, LVEDD ) FllZ= 25 st 4i A< 3
4% (left ventricular end systolic diameter, LVESD),
B E Y555 7050 (1eft ventricular fractional short-
ening, LVFS)

122 AR5k

LEEARAA ISV 4 — IR DL ARV B B
J b 2K IR R - (HE) Je 0, R PR gt
A, WA T RS0 LA A AR T A
1.2.3 RNA #IAe real-time RT-PCR

LS 8 RNA H TRIzol 107 (Invitro-
gen N H], EE)FEH, cDNA & B K H A TaKaRa
/3 ) PrimeScript™ RT reagent 3477 &5 15 BH 45 20 Bt
17, MR ¥E TaKaRa /A 7] SYBR® Premix Ex Taq™ II i
& ULIH F LTS real-time PCR VAR Z | 726
Eppendorf /A &) mastercycler ep realplex 2¢)(E &t
PCR X EAZIN RS ST 84600, 5150 T .
> 55 81 JR BK (atrial natriuretic peptide, ANP) , for-
ward ;5" -CCAGCATGGGCTCCTTCTCCA-3' ,reverse:
5"-CCGGAAGCTGTTGCAGCCTAGT-3', Ak A
F (transforming growth factor, TGF)-B1 forward:5’-
GACTCTCCACCTGCAAGACC-3" ,reverse:5" -ACT-
GCTTCCCGAATGTCTGA-3", GAPDH forward :5'-CT-
GGAGAAACCTGCCAAGTA-3' ,reverse:5" -TGTTGC-
TGTAGCCGTATTCA-3' , AHXSHERIFRIAR ] 274 1k
5,

1.2.4 & & R EHKN (Western blot)

O NUH SRR A RN R PR AR & (g
SEEELEY) ) UE B AT R I, ] BCA YEX
FIHEA T2 BRI, 28 SDS-PAGE LUK 5% PVDF i,
ik 5% NG YIH EA 1 h S5 gL TGF-B1, it p-
p38 ¥t p38. 9t p-ERK1/2 LI K4 ERK1/2(1:1 000,
Cell Signaling Technology 2 7], &), 4CHEF 1T
W o M2F 6K 22 58 (Pierce ECL Substrate West-
ern blot detection system, Thermo 2 ], 3¢ [H) . {4,
Molecular Imager ChemiDoc XRS &4 (Bio-Rad A A,
R MR, Image) AFHEAT FAT R R BERG I
13 %itssa

FIAT B AR + ARifE2E (X = 5)3RR R
SPSS18.0 ZEit i, LRI ZR T 22 70 A S A 1) ¢ 656
VEGETH2Ab B, P < 0.05 WHZERAGTHFRE L,
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Figure 1

LML EY) A WL 2 fif7R . TAC RJE 2 JE
HW/BW SR T-ARH BEWM (P < 0.05), 25 mg/
(kg-d)AA #EEH XI/NR TAC RJF HW/BW TCH] i 5%
Wi, 1 50 mg/(kg+d)AA F1 100 mg/(kg-d)AA J#E
PIfie i 2 FAK TAC /N HW/BW (P < 0.05), JfH,
100 mg/(kg-d)AA JE H &A% TAC /N HW/BW 1
BOREFT 50 mg/(kg-d)AA(P < 0.05), B4, 7
LS HE G o i 7R TAC /) Bl JUUAS 88 i FR
FofR T AR B ZHE K, 50,100 mg/(kg-d)AA f#EH
It AL TAC /UL WIS AR TE X
2.3 AA FS UL P s LIS B AT 4 R GA 69 ¥ A

WE 3 iR, TAC RJ5 2 O L ANP
DL K TGF-B1 B FNEE R IA A i FAR A
5 BT, 25 mg/(kg-d)AA T B REFEAK TAC /ML
DL ANP L FI TGF-B1 HE A%k (P <
0.05), TX} TGF-B1 FEHFFIATCHH M, 50 mg/
(kg-d)AA F1 100 mg/(kg-d)AA J E ¥IHE W F AL

Cardiac function was measured by echocardiography

TAC /NEGO LA ANP L DL K TGF-B1 FE A
AR FEIE (P < 0.05), H 100 mg/(kg-d)AA ¥
T 0 33K 60 LI JE s 35 40 1) 00 ) R R 2 4T 50
mg/ (kg-d)AA(P < 0.05),
2.4 AA ¥ MAPK 155 35 538 69 % f

22 B4 50T B 1 (mitogen activated protein
kinase, MAPK) 15 5% 18 i £ 2046 3 AR EEM
MAPK 2% ¥k ) v, 43514 p38 ERK1/2 Hl JNK,
Western blot #rillZ5 R . SRFARLAMHLL, TAC
ARJ5E 2 FLO LT p38 1 ERK1/2 BEFRIL/K - i
s 3 FOREIMREE AA T 5 SR8 2 RER TAC
NGO ILEH 2 p38 il ERK1/2 iR 1L /K7 (I
4), FiHh, INK BERRA K VA2 TAC FARH AA HE
B (AR ) o

3 3t

AWGERIN, /N TAC RS 2 Jal B O UIE



5 34 55 o W

2014 4F 9 H FIPRANAE AR BN B Sk AR 28 ARG O LI BT 1L <1171
A B 81
Sham TAC TAC+AAl  TAC+AA2 TAC+AA3 6 * - #
50 T
N #_'_A
) -
B 47
I~
<
Z .
1 cm
0 T T T T T
Sham TAC TAC+AA1 TAC+AA2 TAC+AA3
TAC TA(_]+AA1 TAC+AA2

f y
’

A AR R ;B A AL IR RS R H, S0 IRA AR, *P < 0.05;45 TAC 4R, 'P < 0.05; 5 TAC+AA2 4HER, °P < 0.05, C:

YT HE 22 5,(x400)

B2 AA XIEELAUEZS 2R
Figure 2 Effect of AA on hypertrophy myocardial morphology
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Figure 3 Effect of AA on the expression of hypertrophic markers in the myocardium

J&, WL SN R AR R W ek K- LA K p38 I
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ot LA 21 v B R A i 0 3R kK- D B p38 Tl
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B EA K, I, ANP 3£ K B RgA A 20 AL
JEERREDD, 20 L2 B TR O LA s
SRR AP AR TR R 4G TGF-B1, M %
TR I (Ang 1) LIS N 2 R4, ik 26 5 ] LUIAE
G5 i Z P 5 538 B R A S B0 MUIE R,
TGF-B1 & —F Z TR M T, H aihiksE £
TGF-B1 J& .0 WU R & A= & J& i e tr 5 5 40
TGF-B1 41 F MY N JE AR 530 B A O WUIE R R A &
R R E BOCHEBMER 7Y, HIER R
B, /NGO ALHZ S A TGF-B1 28U E L
WURE LI AN IR EE () LR AR AR, bR
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Figure 4 Effect of AA on the MAPK signal transduction pathway
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