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[ ABSTRACT ] Aim To investigate the effect of asiatic acid (AA) on angiogenesis and ventricular remodeling in a-
cute myocardial infarction ( AMI) rats and its mechanism, based on the changes of silent information regulator 3 ( SIRT3)/
B-catenin/peroxisome proliferator activated receptor y ( PPARY) signaling pathway during the development of AMI.
Methods A total of 72 SD rats was randomly divided into groups according to the principle of weight balance. 12 of them
were in the blank control group, and the AMI model was made in the remaining rats.  After successful modeling, according
to the random number table method rats were randomly divided into 5 groups: model group, positive control group, AA high
dose group, AA medium dose group and AA low dose group, 12 rats in each group. The blank control group and the mod-
el group were given normal saline, the positive control group was given aspirin enteric-coated tablets, and the drug interven-
tion group was given different doses of AA. 28 days later, Doppler ultrasound was used to detect angiogenesis and ventric-

ular remodeling in each group. Reverse transcription polymerase chain reaction (RT-PCR) was used to detect the expres-
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sions of SIRT3, B-catenin and PPARy mRNA in rat myocardium.
6) , tumor necrosis factor @ (TNF-a) , nuclear factor kB (NF-kB) were detected by enzyme linked immunosorbent assay.
Results
creased, the expressions of SIRT3, B-catenin, PPARY mRNA and the serum levels of IL-6, TNF-a, NF-kB were all in-
creased, in the model group (P<0.05).
MVD increased, the expressions of SIRT3, (-catenin and PPARy mRNA increased, and the levels of serum IL-6, TNF-a
and NF-kB decreased, in each AA drug adiministration group (P<0.05).

The levels of inflammatory factors interleukin-6 (IL-
Compared with the blank control group, the cardiac function was worse, the microvascular density (MVD) in-
Compared with the model group, the cardiac function was obviously improved,
Compared with the positive control group, the

cardiac function was improved, the MVD increased, the expressions of SIRT3, B-catenin and PPARy mRNA in the myo-

cardium increased, and the levels of serum IL-6, TNF-a and NF-kB decreased, in the high, middle and low dose groups of
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AA (P<0.05). Conclusion

Asiatic acid inhibits SIRT3/f-catenin/PPARYy signaling pathway in infarcted

myocardium of rats, and has protective effect on myocardial tissue of AMI rats.
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By 2h 4, 8RR A 10 mv/kg, B R4 251 K, 44
%28 K, ER X EEABY, ®EMEHMm
MARA LT EERR ALK,

1.5 SEHEFEEN

KRG RBETY ik By A R £ B M E DT R,
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95% 100% 78 45 # £ i K, & 5 min, T 0 £ J5 #
VEAT B L R A A B LB LA SRR R A A
HHBE,
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T 6

% 1. PCR ¥ 1851497 51
Table 1. PCR amplified primer sequence

i H Elk7Z 21

1E[M :5'-GGTGCTGAGTATGTCGTGGAG-3’

CAPDH S 1] :5'-TTGCTGACAATCTTGAGGGAG-3’
SIRT3 1E i :5'-GCGUUGUGAAACCUGACAUTT-3'
J 1] :5'-AUGUCAGGUUUCACAACGCTT-3’
PPARy 1E[H :5'-ATTCTGGCCCACCAACTTCGG-3'
JIA] :5'-TGGAAGCCTGATGCTTTATCCCCA-3
B-catenin IE [ :5'-GGAATGAAGGCGTGGCAACA-3'

S 18] ;5'-ACCAATGTCCAGTCCGAGATCA-3’

1.9 XRIMFEH IL-6,TNF-a NF-kB 7K i E
KKHBH 1 h G, KA 10%K 448 (4 mL/kg)
PEAT K BRME I E 4T KB, B8 E b Bk K i, 3000 r/min
#0515 min JE R A7, R R B K R R MR A
A4 K B E o IL-6 , TNF-a \NF-kB & F, 4 3] 3%
B AL A RA W B HBE,
1.10 ZitHiE
Bt A #03E F F SPSS 21.0 453 2% 1 3E AT 24,
B wes Ko, ZABBUBR KA T Z00, BH
tEs K B LSD 3%, ML P<0.05 h £ R H G i # & 3L,
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2.2 FAEEERITFHK RO AL BE R0
525 U0 IR A L, A7 4 R R 220 Z 9 I

*x 2. REEBRMEAXROMINEER RN
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AR, 20 2 SR 4R KO A AN R R JEE e/ 5 5
PHPEXT ARZHAE EL , AA o 0 2 R R 2200 & 25
L7350 20 28 S i A R W R T HR D &
FERRECS Z Mgt 227 (R 2.8 1) .

Table 2. Effects of asiatic acid on cardiac function of rats in each group

gy 4 KEREE A E S5 E (%) LR (%) A E AR (g/m?)
25 X RR A 10 75.16+1.22 44.63+1.04 0.132+0.003
FET 20 10 57.56+1.04" 26.12£0.89* 0.238+0.007"
PR YT R 21 11 60.56+1.17* 30.78+1.17* 0.153+0.011"
AA G4 11 61.83+1.09" 32.20+0.96" 0.146+0.005"
AA A 11 64.02+0.87" 34.45+1.13" 0.156+0.007*
AA A 11 63.64+0.92" 35.23+0.81" 0.155+0.008"

a N P<0.01, 525 AXT B AL ;b o P<0.01, SHEIAAH 1L,

FaXRE

AATRFI 220
B 1 REXRRBELEE
Figure 1. Echocardiography of rats in each group
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B 2. KEROAALRRIEEHREIZ (400%)

Figure 2. Pathological changes of myocardium in rats (400x)
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24 KEEEBHLAMKZE CD3 LBER

PL CD31 H (0 A6 IO JIE A5 8 340 2 IX 0 L ZH 21
MVD, 255 R BRI B MVD I 25 55 725 (X R
H(P<0.01) ;545 254010 MVD I 3 = T AL (P
<0.05) ; S FHMEXT FAIAH EL, AA IR P sl 4l i
MVD 1 5 (P<0.05) 5 AA IR | i 77 it 2H 4H 1]
FHLE MVD 22 7 o815 L (P>0.05) . ULHIE
FERRAT R B AMI 5 (400 I 588 AR B A — 2 142
HE (R 3 813),

R3. BEAKXRREEHLANKZE CD31 LBER

Table 3. Immunohistochemical CD31 staining of rats in

each group
il K% MVD ()
25 N IR 5 5.94+0.37
RERIZH 5 11.80+0.55"
PR T R 2 5 13.32+0.61"
AA G =20 5 15.84+0.46™
AA TR 5 16.42+0.68"
AA F 2 5 16.78+0.97"

a} P<0.01, 575 FX BRAUM L ;b i P<0.05, SEIRIZHAHLE

F 3. FEXRABRALLE CDI LEBLER
F o AA SFHE4,

A RES O BRAL, B ORERIA , C O BHIE X HEA, D S AA ISR 20 E S AA R REA

Figure 3. Immunohistochemical CD31 staining of rats in each group

2.5 KRR AL SIRT3, B-catenin 1 PPARy mRNA &

525 FX AL L, A A 2 K B SIRT3 , B-
catenin Al PPARy mRNA F k¥ B FHIn (P<
0.05) ; 5 B B 41 A H, 4% 45 25 41 K BL SIRT3, B-
catenin Al PPARy mRNA F k¥ B F N (P<
0.05) ; 5 BH X FELHAH EE, AA &5 AR50 4 Y
SIRT3 ,B-catenin F1 PPARy mRNA [t 36351 i 2 1
(P<0.05); AA & 7] 5 41 SIRT3, B-catenin Fl

PPARy mRNA A & (P<0.05; & 4) ,
2.6 KRMi% IL-6,TNF-a #1 NF-«kB 7k

525 (O FRALAH L, B 20 KRR 3 11-6 \ TNF-
o NF-«kB 7KV 3 5 SBORUZ A LL, 45 25 25 4
K EUALYE TL-6, TNF-a\NF-xkB 7K - . 3 F [%; 5 BH
PEXT HRZAR L , AA K, v s 30 1 4 K BRI T 1L-6
TNF-o NF-kB 7K -5 2 TR AA s 37 2 K R
I3 TL-6 ,TNF-a \NF-kB 7KK T AA K5 =4, 5
AA T ERIRHZ M ZER TR FE X (F L),
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Figure 4. Changes of SIRT3, pB-catenin and PPARy mRNA expressions in rat myocardium

*® 4. HAKFBME IL-6, TNF-o #1 NF-kB 7K F

Table 4. Serum levels of IL-6, TNF-a and NF-kB of rats in each group

il KEH = IL-6(ng/L) TNF-a.( ng/L) NF-kB(ng/L)

2 EXTHRA 10 74.23+8.38 102.38+9.27 670.112109.84
AL 10 122.67£17.59° 219.88+30.54" 1011.26+156.82°
FH AT HE 20 11 114.30+15.66" 191.16+25.54" 870.55+124.46"
AA R 11 108.19+15.22" 170.77+19.36™ 803.56+137.48"
AA A 11 102.33+13.27* 155.28+20.27* 757.92+102.57*
AA ERIEA 11 99.25+10.12" 149.65+16.93* 739.22+110.44"

a N P<0.01, 555 AXTIEAAH L ;b F P<0.01, S,

3 i it

ML L ZH 20 355 ST 55 40 A A0 1] Joi 440 e 1) Joit
2 32 O UL T 4 0 i, STRT3 J&—Fh 25 £ 1t
TRt , B B B LF A Ak B9 VR R, 22 45 1 41 4
fE it #2 PPAR & — Bl B 2 R KR,
PPARa B/8 Fll y = Fb i A 2H A, HLAA 1Y 22 Fh 4 i
TG S AL FE M R A8 | 9 0 K I U 4 ) 434k A
T A 5 #84 PPARy 192 507 ekt 738
PPARy A LIl il 45 A , BEARAIL AR P 54 5 441 it A%
PUE MVD R N R AR KR, BR9E R B,
PPARy 1J LA B A AR O LZH S 2T Ak, mT A 2 3
T O JILZH 20 NF-xB , DT S 3045 45 4H 21

PR 7 0 0 AR S A R P 2 AR ) R kL B-
catenin ﬂuﬁiﬁlbﬁﬂﬁkéﬂﬁéﬁiﬂ’@%%{t,N\ﬁﬁ%lﬂi
DHLEF4EAL | B-catenin 5 PPARy 1] DIAH B J#$%, t
AL E#Y PPARy KA KRR, AR R BN,
AMI KRG TS BRRJS , SIRT3 AY K I I o3,
[ SIRT3 1] LA T% PPARy, M43 7.0 L4
M, FEJE SRYT AML [ R, v LI R AA JF &
A1 SIRT3/B-catenin/PP ARy 15 5 #1455 5 k4 i
RIS S 25,

MVD 2 i 8587 A B 3 3k R ) — 1484,
AT DA E LR A A5 S i A I A5 R A A
IREESTAE B, CD31 2 P B2 4 A 8 — B e S kA i
W), 1T DA ST MVDE Y AR SE 45 0 & R,
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5T AA J5 AMI KA MVD B B T+ & B &L T
25 XTI R RU 4, AMI Ji5 (19 R 0E S v 2 i 15
RAEP 40 1L-6 \ TNF-a | NF-«B £ 51 £, AT 5
SO0 LN AR K, 200 I 25 4 & A= vle 28 | i L3 25 4
ZE TN 61 S B e 1 B Y PR R A 2 O
ST MAI (Y EZIRFZ —, R, AA AT LHLA
P49 10 9 i S 17, 6F /I Bt WL Bt i 1o JUL Bt af,
FREREB O BA — 2 R ERT L B g R
BoR AT AA B REIR T AMI K LAY 480 R Tk
- Bk T 2 R RER R

ZELPTIR, FE AA TR, KA SIRT3/B-
catenin/PPARy {5 538 52 2] 7 10 6l, AA 7T LLXt
AMI KB WL S — s W R VR A, R B ] LA
fRHE AMI K BRI 2k

[ &% 3R]

(1] WA, S T e A BT ) DE ARG T Sk O U SE Y 11
IRIFHORER[T]. BEIT %4, 2016, 29(8) : 139-140.

(2] A W, ZEmT] | JB . “Sdas V57 H50 % 2o R
PR R D BT L RAEH T RIEm[)]. P EPE
FEmbEE 2SRk 2016, 22(1) ; 50-53.

[3] #EMRF, BiFoe, WA, 2k HUESE R0 Thfg
fR 78T B R T LRI [ 7). O M550 2 1 J2 L 2008, 29
(6): 851-854.

[4] 9h 58, EHE, Thel, % EfF Aty Tt Sk pis
FER B Co L2 o [ ). v [ A6 I i 48 B8 2 A%
i, 2016, 8(3): 347-348.

[5] 22535, BR - H/RT, HRE - i, & DFlEE
EL R A T 2 A IR T 2R T BE.O LB BE PCL R
JE A FO 1 B AT . R E R O L B 2
Z4ik | 2018, 10(3) : 327-330.

(6] k& &, FlL, Wik, & BlE R WAk o
[J]. 225, 2005, 36(12): 1 761-763.

[7] S5t B TR 2 ERFB RIBT R SHE LR A
FRALHIFSE[D]. K& s, 2017; 18-21.
(8] 25 5k, IR Y, B M, 5. BUE B /INELC LR M 45

iR E A [T ]. 252 56 RBEST, 2017, 25(1):

21-23.

(9] FAMNAS. PRI RIS/ RUIBAE 45 4L 175 2 AP 2T 41 nih
TPV KWL (BT 9E [ D] BEIT, TR k2%, 2017,
23-26.

[10] X AFME ) Bk B8, 650, 45 BUHRIRRXT MPTP 755/,
FUA B AR Iz s AR 2 [ I ], P2l 2018(1) .
33-39.

[11] dHark, sk, THHE, % ERR A SRITIMTAE
WG B AN R TR RIS [T ], R 2 2%,
2017, 26(10) : 1 157-162.

[12] G j= . AR O J LA i 98 T 45 s ) 4 4
LEHLH A B[ D], M At B atEER R, 2015;
18-20.

[13] =Zriss, 5k &, K WS, & SRR AR 2 0 i 8
HOC2 o LAT AR Y BGEAERILT ] T PR, 2018,
40(1): 61-64.

[14] # . FE ARG Akt GSK-38/HIF-1a 5518
BRAB K BUO LA A HOe2 (i A5G [ D). 73
&. MEK¥, 2017, 15-17.

[15] 2w, Je 7L, B, 55, 50K 20 20 WA SE
FERI AR NF-kB A 0 R AE S SO L ZOE S 1Y
R[], iz, 2015, 46(18) : 2 750-754.

[16] J“J5 5%, SIRT3 il 13 % B-catenin/PPARy i [ 1l #
ANG W0 UL LT dE 4 % 434k [ D], Thra . 1l
R, 20175 12.

[ 17] Tan NS, Michalik L., Desvergne B, et al. Multiple expres-
sion control mechanisms of peroxisome proliferator
activated receptors and their target genes[J]. J Steroid
Biochem Mol Biol, 2005, 9(3) . 99-105.

[ 18] Paget MB, Murray HE, Bailey CJ, et al. Rotational CO
culture of clonal beta-cells with endothelial cells: effect of
PPAR gamma agonism in vitro on insulin and VEGF se-
cretion[ J]. Diabetes Obes Metab, 2011, 3(1) : 662-668.

[ 19] Majchrzak K, Kaspera W, Szymas J, et al. Markers of an-
giogenesis ( CD31, CD34, rCBV) and their prognostic
value in low-grade gliomas [ J]. Neurol Neurochir Pol,
2013, 47(4) ; 325-331.

(MO )



