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The effect of ursolic acid on oxidative stress and lipid metabolism in mice with acute myo-

cardial infarction
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[ABSTRACT] Aim To explore the protective effect and potential mechanism of ursolic acid (UA) on acute myo-
cardial infarction (AMI) in mice. Methods 30 C57 mice were randomly divided into sham group, AMI model group
and ursolic acid group. AMI model group and ursolic acid group were ligating left anterior descending artery for 30 min.
The myocardial and serum in the three groups were collected after reperfusion for 4 h. NBT and HE were used to evluate
the myocardial infarct size and myocardial pathological changes, respectively; automatic biochemical analyzer test was used
to detect the expression of creatine phosphokinase (CPK) , cardiac troponin I (¢Tnl) , triglyceride (TG) , total cholesterol
(TC), low density lipoprotein cholesterol (LDLC) and high density lipoprotein cholesterol (HDLC) in the serum; thiobar-
bituric acid (TBA) method was used to examine myocardial malondialdehyde (MDA) , lipid peroxide (LPO) and free fatty
acid (FFA) ; enzyme xanthine oxidase method was used to detect the activity of catalase ( CAT), glutathione peroxidase
(GPx) and superoxide dismutase (SOD) in the heart; the activity of plasma 6-Keto prostaglandin F, (6-Keto-PGF, ) and
the content of thromboxane A2 (TXA2) was detected by radiation immunoassay in plasma. Results Compared with
sham group, AMI model group had higher myocardial infarct size, more myocardial pathological changes and higher expres-
sion of LDH, ¢Tnl, CPK, TC, TG, LDLC, MDA, LPO, TXA2 and the content of FFA in myocardial infarction area and
non infarct area with lower activity of CAT, GPx, SOD and the expression of 6-Keto-PGF,, and HDLC. Compared with
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AMI model group, ursolic acid group had lower myocardial infarct size, less myocardial pathological changes and lower ex-
pression of LDH, ¢Tnl, CPK, TC, TG, LDLC, MDA, LPO, TXA2 and the decreased content of FFA in myocardial in-
farction area and non infarct area with higher activity of CAT, GPx, SOD and expression of 6-Keto-PGF,, and HDLC.

Conclusion Ursolic acid had an obvious protective effect on acute myocardial infarction, and its mechanism was related to

the inhibition of oxidative stress and the improvement of lipid metabolism disorder.
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30 R C57 NR A HBF AL AMIAZ A
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11,3000 r/min 8 15 min, ¥ B _E % K T -80°C ik
FAREA A, BOE A4/ B e R R £ AR
G, BT -80C K B4 A,
1.4 OAAEEERNE

B LR B R AE AT X 6 h J7, W BE £ 30 ki
AT JF A A6 44 BU 2 a3 ¢Tnl ,CPK & LDH 4
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I, BESRRZH oTnl . CPK F1I LDH & 2 W i A% ( P<
0.05) . $h7~ AE F 1R T4k # AT LAk 20 ILATE B /)N B
MLY% ¢Tnl .CPK #1 LDH &&H(F 1),

* 1. BEREITOAAESE/NR M E ¢Tnl, CPK #1 LDH &8
G850 (v+s, U/L, n=10)

Table 1. The effect of ursolic acid on the content of serum cTnl,

CPK and LDH in myocardial infarction mice(x+s, U/L, n=10)

i | ¢Tnl CPK LDH

RFAR4A 10511 100+10 1400+150
AMI BRI 550+45° 650+£70° 3700+450°
RESRIRA 270+25" 250+40" 2500+200"

a H P<0.001, 5EFRALE ;b H P<0.05, 5 AMI EIRIZH [V,

2.2 BEREEXTOALAEZE /N BRI BE 7k T B9 2208

SIRFARHA L, AMI #2521 1fy 35 TC TG Al
LDLC 7KF-BH 2 34 fin, 1 1L 3% HDLC 7K - B S F A
(P<0.001) ;5 AMI BRI EL | RESRFRALIMLE TC
TG F1 LDLC 7K VB & B&ARK, 17 135 HDLC 7K 7B 4
Hn(P<0.05;%2)

& 2. BERERTT O AAESE /N BR M AS 7K F B9 B0 (s, mmol/L,
n=10)
Table 2. Effects of ursolic acid on the blood lipid levels in

myocardial infarction mice(x+s, mmol/L, n=10)

W TC TG LDLC HDLC

BFRHA 1.45£0.21 0.57+0.19 0.43x0.16  1.11x0.12
AMI BRI 2.7620.43* 1.23+£0.33* 1.23+0.26° 0.66+0.08"
RESR R4 1.96£0.32" 0.94+0.27" 0.79+0.19" 0.86+0.10"

a A P<0.001, S5{RTFARLH A ;b Jy P<0.05, 5 AMI AL ik,

2.3 BEREEXHOAUESE /N RO ALAE L E AR A S0

NBT 25 5 WoR, 5 F R, AMI
RV UREBE T AR 36 m ( P<0.001 ) 5 5 AMI #52
UL A L, A8 S 2 210 LA A 1 AR B R AIK (P <
0.05) . 7~ AES R 11 b B AT LAyt 2D /I B ILAE 5E
AL 1 A 3)
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Figure 1. NBT was used to evaluate the effect of ursolic acid

-

on the myocardial infarct size

F 3. BEREBI/NROAIETLERAIZ0 (x5, n=10)
Table 3. The effect of ursolic acid on the myocardial infarct

size in the mice(xxs, n=10)

| O HUESE I (%)
BFARA 10+5

AMI FERIZH 55+10°
AR 35+7"

a N P<0.001, 5IFRALE ;b J P<0.05, 5 AMI BRI HL#

24 BERERITOANABIE/N RO AR RS E RN

HE Q48 R SR TFARAAH L, AMI #EAIZH .0
LA BLIRBE A 2R A e i [ S5 7K i g rh
AT 200 I T D S A DA R R £ I SR
P HR B 45 PF 23 W R (P <0.001) 5 5 AMI
FERIZH A L, AE SR R 410 LZN ISR A0 | 5 e R 2
I AS FEAAL 5] J5 7K i | g e P 240 B 32 3 B b o 2
D S £ L Jo e €0 B A 9 4 7 L B 0 9 43 B
W (P<0.05; 18] 2 FIZk 4) o $E7R AE SR il b 21
AT B SR /N B R BRI S 2 A

BFARH

\\\E

AMIFEEIZE

[ 2. HE F &4 88 REX/NR O AR B RS F R0
Figure 2. HE was used to evaluate the effect of ursolic acid

on the pathomorphology of myocardium in mice

F 4. EREBEIDNROIRERGIES BRI (x£s, n=10)
Table 4. The effect of ursolic acid on the myocardial patho-

logical injury score in mice(x+s, n=10)

| WO
BRFERA 0.220.1

AMI #E R 2 3.5£0.5°
AESRTRLH 1.5+0.5"

a h P<0.001, 5 FARALLE ;b g P<0.05,5 AMI HERIZH L5

2.5 BERBXTOAAEIE/NR O A MDA, LPO F0
FFA &2

ST ARYIA L, AMI A R0 L MDA LPO
HIFFA &5 I (P<0.001) ;5 AMI #5550 28 A
I, BESRIRZH MDA | LPO 1 FFA & & B %Ik (P<
0.05;% 5) , /R AEL AR T4k BE AT DAYS /D0 ULAE 5E
/NEUC L MDA LPO il FFA &,
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5. AEEREE XN AESE/N RO AL MDA (LPO #1 FFA &£
RIEZME (x+s, n=10)
Table 5. Effects of ursolic acid on the content of MDA,

LPO and FFA in myocardial infarction mice(x+s, n=10)

G MDA (pmol/L) LPO(mmol/L)  FFA(pg/L)

BFARA 3.76+0.13 2.31+0.36  1249.25+112.41
AMI BERIZH  9.29+0.91° 11.21£1.81° 2316.29+211.31°
el 4.34+0.35" 4.25£0.77" 1557.53+141.52"

a N P<0.001, 5T AR LE ;b Jy P<0.05,5 AMI BRI FLAS

2.6 RERERXTOAAEIE/NER O AL CAT,GPx #1 SOD
i 14 B 2 i

SRTFARHA L, AMI B0 0L CAT GPx FlI
SOD 15 B W B (P <0.001) 5 5 AMI 455 AU 21 4
H, RESLAR 41 CAT . GPx A1 SOD i ¥ W @ 3 &5 ( P<
0.05;3% 6) , $&7~ AER B2 b B AT LIS hnc WA A2
JNELUC LA CAT (GPx FiT SOD &tk

& 6. FERERNOALAEFE /RO AL CAT,GPx 1 SOD & 14
BIES0E (x+s, kU/L, n=10)
Table 6. Effects of ursolic acid on the activtity of CAT, GPx

and SOD in myocardial infarction mice(x+s, kU/L, n=10)

x|l CAT GPx SOD

RFARA 75.45+6.31  58.19+2.81 63.57+4.78
AMI BEBIZH  66.51+3.12° 25.23+1.11°  32.11£2.35°
RESR IR 57.15£5.27"  45.49+1.91"  49.69+3.25"

a N P<0.001, 5IFRALE ;b g P<0.05, 5 AMI BEIRIZH L5,

2.7 RERBEXT O ANAETE /MR 6-Keto-PGF, F1 TXA2
e 328 bAl

SR TR ZH A e, AMI BE 8 ZH 0 L 6-Keto-
PGF, 235 B S0/ ) 1 TXA2 235 H W0 & (P<
0.001) ; 5 AMI BERIZH AR LE, AE SR AR 40 UL 6-Keto-
PGF, 15 U W09 & | T TXA2 ik 0 g /b (P<
0.05;3% 7) , $i/RAES IR AL B AT LAYE /> TXA2 %
ik, B 5 6-Keto-PGF, ik,

% 7. BEREITOHETE /MR O AL 6-Keto-PGF, 1 TXA2 %
EBIEM (x5, U/L, n=10)

Table 7. Effects of ursolic acid on the expression of 6-Keto-
PGF,, and TXA2 in myocardial infarction mice(x+s, U/L,

n=10)
4y A TXA2 6-Keto-PGF,
BFRA 25.45+2.71 523.65+£22.17
AMI BEFI L 145.35£21.17°  232.28+11.15°
RESR IR 61.67£7.55" 394.62+15.39"

a N P<0.001, 5 FARALLE ;b g P<0.05,5 AMI BEIRIZH L5,

3 i it

AWFFE 8 2T 45 FL /N UK 2 ik A2 1 R S
Uit 30 min , FEHEVE 24 b, 38 1 4G 0o UL A0 LA
SETRIRRUE S B DR T /N B AMI BETRY | 9 % IR SR
) L o1 45 1) 2 B BE SR R T B A i 2D O
WL GiFRiCH LDH ¢Tnl F1 CPK 2235, .0 LR
PRI A A /DO LR SE T AR, 4 7 B SR8 X ke
M5 R AN AMI A I AR PE

Ao FUARE i v DB sl 2 P 375 2 A PN 3 P R0 (e
active oxygen species, ROS) 4= i 3% Z L & ROS 5 &
FIF R PR ROS FEBR I 2 K&, 5E
B LTIz E ARG A BEAERR T &
PPN B B AR B R LPO LA & TC . TG, HDLC Al
LDLC 1% &t LA St S8 A6 I i CAT , GPx il SOD
TP RT[RIEE I N ROS FEAR N AT BRag 2 L 5T
& IR R T A 4 9d /.0 UL MDA T LPO 3R 3A7K
LUK MIE TC TG #1 LDLC f4 2 &, {H A] 8 A0 L
CAT GPx 1 SOD 3G PE LK Il HDLC A9 &, 42
71N A8 SRR T 38 Ao 410 S ATk 7 VEOR i B o AR Ak R
MR ROS i & DAL 2 8 .

UEAh , BEAERIF Y & 300 LA it 9 20 55 b 7 0T £
L FFA B35 1R, I FRA IR M348 a4 1k
O WLAE AR 385 o, 3 T o oo FIL ke ot 50466 00 LA
FETRIARHE— 2L Ik, 51 % O BE A Y 45 B e 4T 5K 2
BB JE A2, 7O JUE B4 A4 T e RN & 5K T g i ™
A0 AT A 0 B M LARE I D R, Y
FHT AR AT E A AR L L R i — 4
UESE SR I AT AR O WUEEZE /N FFA Y355 T fE
i T Ak 2 AT I S s D e ot O U E /N BLC L FFA
(2235, $7m RE LR g T8 o Do 2 R M 175 % 1 FFA 4R
WL, FEM 06 FRA 75 & 190 WL , 31X ] B 2
REIR AR Y A /I BRIt 7 O ILRE B8 A BIL AR 22— |

O LR I & A BT 475 K sl Wk I 45 PN R 440 e ™
Z, FEET MW R 6-Keto-PGF, A W% FH LA M
M/NER )32 6 B 1 2 B 00 a4 9 e, g 51 &
TXA2 2 FHI46 MY TR R, BEAE Y s
TXA2 W] B R A Ak il 174 156 4, T AR T R 2R 1L
it P 175 4 2 EL AT 1 A5 P T UL 4 B DA B i N AR
P ATP 5678 B cAMP K8 2>, 1 cAMP [ 38 /b i)
MRS E RS Ca® B, T T Bl /MR )12
A VLT R B A A )2 M 4, 5 R I P
FEEU, I, 6-Keto-PGF, AYU/0 L) B2 TXA2 1Y
BN AF A i i O UL B A 5 — LSRR
HE SR AT I 58 5 1M 2% 6-Keto-PGF,, i 235 LA K B
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W TXA2 B IA, #7n AE SRR Al Ji oo 3 0% 6-
Keto-PGF, ./ TXA2 HAE M I s e i 40 ILEEBE

ZE LTI  RE SR R X I O LA BB /N BRUA B
AR L LA AL 5 s e B AR 25 6L
PRgre M A8 N Bz DL R A il i) B 28 4 R IR I ik SR Ak
JIEARSE , e R 7 1k 0 LB ZE B2 4L T3 i e B2 0
R
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