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Cardioprotective effects and their action targets of oxymatrine
SUN Hong-li, SHANG Lei, CHU Wen-feng, HUO Rong, LIU Yan, YANG Bao-feng
(Department of Pharmacology, Bio-pharmaceutical Key Laboratory of Heilongjiang Province—Cultivation Base, State
Key Laboratory Co-established by Province and Ministry, Harbin Medical University, Harbin 150086, China)

Abstract; Objective To investigate the protective effects of oxymatrine on myocardial ischemia and
further explore their underlying targets. Methods The effects of oxymatrine on myocardial ischemia were
observed by a model of acute myocardial infarction due to permanent ligation of left anterior descending
coronary artery in rats. The apoptotic index of cardiomyocyte was detected by terminal deoxynucleotid
transferase directed d-UTP nick and end labeling (TUNEL) assay. RT-PCR technique was utilized to
study the action of oxymatrine on expression of L-type calcium channel protein a,c mRNA in the
cardiomyocytes of rats. Results Oxymatrine could decrease infarct area of myocardium at the dose of 5,
10, and 20 mg/kg. Oxymatrine could also increase SOD activity, reduce MDA content in serum, and
attenuate myocyte apoptosis. The results of RT-PCR showed the expression of L-type calcium channel
protein a;c mRNA in model rats was markedly increased (compared with that in Sham-operation rats) (P<C
0.01), and after treatment with oxymatrine, the expression of L-type calcium channel protein a,c mRNA
was lower than that in model rats (P<C0.05). Conclusion Oxymatrine possesses protective action on
myocardial infarction of rats. The possible mechanisms of anti-ischemia are attributed to decreasing the
expression of L-type calcium channel protein o;c mRNA in ventricular myocytes of rats and further
inhibiting cardiomyocyte apoptosis.
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HREMER. BXFELESHOMEREM
KEROMRAHERE, BRCHLRIEL AT
S W AEX % kM. BaCl,. k&5 LAl CaCl,-Ach
RABBEHOBRRE AN LOBKEHHLE
REFEMN EXTELMESHIOBREHERAN
HEOHRUWRBEREN Na" BEREW L XTE
S W0 LB 4R iR R, B AN E R
HIE, 2 A ZHRIEELD, EES BN KO Z
20 B P o PR AR e 5 A PR R PR A e o
WEESBATREEARONBMER. B REL
WLk ad B R MARA T REROCINBRGHE
BEREER., FElA 55 4 4L K B A IR 3h bk et
XER OB MAER, WAL ETSEN W
L LR I B R P A E M B AT AT RE 9 16 A
LY

1 #R5HZE

1.1 9. 255 B E BN EE Wistar X
W, R E 200~250 g, MERESR A, IR R IREER K
ZRHYPLRE. AAESHYERABRREY
FEERAF, RENH 98. 42% ; ME Y L L B§
(SOD) FH —# (MDA) B XN AW AR RE
B4 Y TR TUNEL MR R IMRA &
% B 2 B Roche /2 #];Trizol 25 Gibco A &= &
RT M &K Invitrogen 24 H] 7™ & ; Taq B§H 1
ATER:5 9d E¥AETAB. PCR ¥ X
(BIO-RAD, % ), {k i % # B .0 #L (Jouan BR4i,
FEE) R ERRE K (BIO-RAD, £ H) , 5B &
% %% (BIO-RAD,%H),

1.2 OB R &N B Wistar KBLIR
EHZM 40 mg/kg BBE MO EE, KEBEE
PRI L. AT R ARAE A OB T S B O B AL,
R FEROBRE, WHELES 3~4 MR
Wi, RBOM, EEERIKETELELLETS
1~2 mm A%4£,15 min J5BLC 8 B IE % L4
54 BTEARME, BRI KT FRRGIL R,
S ARSI BKRTRE S, A OB ST BB B B4,
& LAF 0 BB 575 B O 0 WLBR ML AR 75 5 AL
S8/ P RFIRA, 45 iv £ESH 5.10.20
mg/kg,10 min J& , 453 Z bR 3 K AT 32 .

1.3 O WUASE B2 T B 0 5 - 5 3L 22 S R 3l Bk AT R =X
6 h Ea  BIBUEOHE. T A Z, BR 2 mm # O
BORAE A 1% TTC BERE WK (pH 7. 4)
#1,37 C K@ F A 10 min J5, 5] THESE.L LR
RE,DEALCINEEZRBLAERE S E,

1.4 (¥ SOD ¥ Sy #1 MDA /K ¥HME : & A3
Y TRk $L 6 h J5 TS 30 BKBUML , 25 0 i 4 L
B A & BE B0 E SOD & f1f MDA K,
1.5 WTHBRRE . RARMARREZEZR
HBEMT 58 d-UTP 0 KMHRiZ2 (TUNEL) &
S0 O JUL 290 B T B ARLHE OR T PR 4L A AR
B LOX BEME T . Bk F THAX F B %
BEoALESNE TEARATHER.

TR = R TS PR A B/ S O A B X

. 100%

1.6 RT-PCR &l

1.6.1 LUALE RNA K8 I: KA Trizol
(48 50~100 mg LM A Trizol 1 mL), LB L
FMALE RNA,—80 C RAZH. &8 RNA H
Z& Ago/ Aol K 1. 8~2.0,

1.6.2 P3RS E BB Genebank #F
%, B Primer 5. 0 3 { 4r 5% 3t B-actin §1 L ®
Ca* 38 a,c5|¥ . Bactin S| MFFI N LW#514.5 -
AGGCCCCTCTGAACCCTAAG-3' ; Fi#f3I 4.5 -
TGCCACAGGATTCCATACCC-3', L # Ca’* &
B a5 WFEMH LT Y. - TGACTACC-
TGACTAGGGATTG-3'; T # 5l #: 5-GCTT-
CATGCTGGTCCTCT-3',

1.6.3 WEFMY KA EE RNA KE, K
200 ng 2 RT A G WA BHETHHE KRN E
i cDNA #—4k ., W& PCR KMk E 50 uL:10X
buffer 5. 0 pL.,MgCl; 3. 0 pL.,dNTP 0. 4 pL,B-actin
FWSIM R TSI HE 2.0 pL,L B Ca®* {HiE ac
FWHS MR T HSIE 2.0 pL,cDNA 4.0 pL,Taq
B 1.0pL, BTk 28.6 pL, B LEM, B
PCR b, R I &H ¥ 94 C A4 305,51.5 C 38
Kk 30s,72 C 3B 30 s,H3E4T 30 )k PCR &,
1.6.4 PCR Pyl K55 R 5147 4% PCR =4/
2% ARG RS ik, KGR, BRI E R AL
RATHR, =¥k 362 bp,p-actin =¥ K 500
bp., FBBEGLHERGIDF acHl Bactin Y RH
Rk EE TR WE, #H TR’

1.7 S -BEM z+s R0 - RRHFE
RHBEHRRLY, NEBR P<0.05,ANAHBFE
2 &R

2.1 HAESEI 2O PLE M X B0 B E
FHEm AR RSBRFERAMLAERE
EER (P<0.01),ZELMELUEFER B K
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AW S TEANESHEBEILERK. &R
EREAESRENER (5.10,20 mg/kg) WA
LB E B, SR AE 1L, R AL TS HES
/N L o LR FE VS L, 38 K BR R 0 L8R Il R R

ER.
F1 FAESENAMONREDKROCINERERY
2 REE=))

Table 1 Effect of oxymatrine on infarct area of myocar-

dium in acute myocardial ischemia rats (x+s)

e/ Y/ ERXEE/ EERE/ BREH%/

g 3

ARG RRATRKR IR, HT

KO KRB ZE TUNEL 36 DAB 8 G 25K

A —HIARR &, B SWIa T 40 L4 R T4
BB WA (P<0.05), BLEI AL S W AT IR
O PR T B M R0 L. SRR 3,
£3 WAESHEH B OHEMK RO UARETEEY
HBW (s, n=8)
Table 3 Effect of oxymatrine on apoptotic index
of cardio-myocytes of acute myocardial

ischemia rats (x+s, n=8)

(mg+kg™") R g g % a4 5 &/ (mg « kg™ BT/ %
BFEAR - 12 0 0. 3940.07 0 BFER — 2.540.8
8 - 10 0.138+0.024%% 0.4240.06  35+7%% %] - 26.07.0%%
AhESR 5 10 0.10840.020* * 0.3840.05  29+5* HLESW 10 18.0+6. 0% % *
10 11 0.10440.014** 0.3740.07 2744 SRFARMAEE: *9P<0.01;, SEMELE. * P<O.05
20 11 0.10240.017** 0.38+0.04  2744* "

SEFARMUE. 7 P<0.01
SERMH R, *P<0.05 **P<0.01
## P<0. 01 vs Sham group

*P<C0.05 **P<C0.01 vs model group

2.2 EHFESHW MTE SOD 4 M MDA K¥
M. SR EREEAXRME S SOD K¥8
BEFEFERYL (P<0.01),MDA KF¥HEHT
BFERE (P<0.01), FHI 2 bk 0 WLk ML A 7T 7= 2
KBEAHERBONBG. EHESH 10.20
mg/kg FIBAMFEF SOD KFHBH FHAA
(P<0.05), /i MDA K VBB FREAH (P
0.0D), A ETSHABBRFME SOD &1,
FEfE MDA K3, ATi{R$ & B iy 518 1.0 UL
5, RAGUIR BT AR SR LE 2.
£2 SUAESHEI A UE MK R MK SOD FN
B MDA A FHKM (x£s)
Table 2 Effect of oxymatrine on SOD activity
and MDA level in serum of acute

myocardial ischemia rats (x+£5)

_— &/ Y/ SOD/ MDA/
(mg+kg™) R (Uspl~t) (nmol * mL™1)
BFR - 12 0.214+0.04  2.54+0.8
BR — 10 0.1540.04%% 5.1+41.7%%
fhESH 5 10 0.1740.04%  3.540.9*"
10 11 0.184+0.03%* 2.740.8**
20 11 0.1940.03*  2.740.8**

5BFR4LE. *P<0.05 **P<0.01
HERMAHE. *P<0.05 **P<0.01
#P<0.05 **P<0.01 vs Sham group
*P<0.05 **P<0.01 vs model group

2.3 EHBESHI 2O PSR MK RO HL40 AR
CHREWEE - BFRARRACNABE L, 0

## P20, 01 vs Sham group; * P<0. 05 vs model group

2.4 FAESWA 20N M A RO NL A
Ca** BEEH o,c mRNA RIEHE W LUK O M
B RNA R#AR, EF — KBk & P U R 50
BBy L & Ca’"EiE acfll Pactin KRR H B,
T 2% FARREGEM Uk & v AE 362 bp &b K& 500
bp A& M 1 &£H, SEHHKEBHRELEHEF,
PCR Yk /G B R A AL B R T #1798
SN ERBABBAXBONL B C* EEED
ac mRNA REBBER FRFAL (P<0.0D);
EHESHR . PHARARBENALBERARER
R (P<<0.05)., %A% 4 KA 1.

£4 FAESHMAEOMBMDARONL B Ca¥ ifiE

EH x,c mRNA REHEM (rts, n=5)
Table 4 Effect of oxymatrine on expression of L-type cal-
cium channel protein o,c mRNA in myocardium

of acute myocardial ischemia rats (x+s, n=5)

a # # 8/ (mg + kg™1) ayc/Bactin
BFEAR - 0. 77£0. 06
BE - 1.1840.05%#
fHESW 5 1.1240. 09

10 0.8740.11"*
20 1.01+0.11*

H5BRFRALE. **P<0.01
SR, *P<0.05 **P<0.0]
## P<20. 01 vs Sham group

*P<0.05 **P<0.01 vs model group

3 it

O LR A SR B A AT 7= A KRR B Fh 2
A i F SOD HE MG, BEERIZHE A
HELEREAHELNERETFSEMHEY RS
FRAERBET AR, RBRD FEURKE, ER
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20000p [ i
1000 bp [P
750 bp
500 bp

250 bp

100bp

1-Marker DL2000 2~4-8 4L S8 (20.10.5 mg/kg) 4
S-IAAE 6-EFARY
1-Marker DL2000 2—4-oxymatrine (20, 10, and 5 mg/kg)
groups 5-model group 6-Sham group

H1 PCR ™YrikHE
Fig.1 Electrophoretogram of PCR product

AP , R Bt E AL MDA #H ., B, &
A4 o7 8 vt JIL 458 495 B R B T 55t P9 R R T B AL B
SOD & #: & MDA /K28 b ] #:3F ), ALK
HEREH, AL ESHESE/NEDTRDKATE LS
HARONEFREE, BH ME SOD i 11, BEE
MDA K¥, A EAXES B fEE T 1 H I8 R
AR, IR B AR R LB SOD % #: 1M
BAE AT O I BG.

Kajstura 2 00BF5E A 3 40 g 08 1= 22 - UL B o i
OUMBGHEERR, 0N n S HVIER AL
HT MR R AR, — 7 54 4 R
SEF 08 40 B BB B M B 0 5 55— T T RE ARG 4R R
RLEBEM MG S EARNGRENKLE, AT
HETHRBTIH, RBARA T RE O
BT HRETOIERR RO, FZBERE
LBk 6 h S5 ARBAFERLNEEER T WL
B UL, O LA LR T R B IR F R B B3
i, AL TE S O ULk I B 35 & 690 L 40 B R
ToEA BB 45 L R 9E B RO UL 40 L T
B X R R B AL S Bou Bk O L B AR P 4 R AT
BB 4 Rl T WA O LR PR TR ST PR .

Kk — AT E S B H O R T
BLH, BF 5 AR B4 RSB &, LA RT-PCR 5 %
METELESHMN AR ONAREL L & Ca®'
HWiEEH oc mRNA KRN O PR TE , B F

fEEABRES, SEENEERET YL, 4
Ca® 333 40 ML RE | A -7 4% 38 18 A B P9 3, (7D Aol
TEN S WEBK (CICROTHLEFEPE RN (SR)
MK Ca th KB BB aMm (Cat I B H
B. C MM SHBARAT-HESE SR
ZARHARAT B EEGRE, FRTHHET
RIThBEZ R R 0, B X P Ak AR R i R 4 4 El Ut
B 7RO LGk R P A Ca® BERTIE L
PR GHEENHZ—. AHRGEREREL
HESRaEOoNBm KRONEKEL L B
Ca?" BB E [ exc mRNA Fik M B & HA W HIE
M, UENHRGERYRHELESHYE K&
wATIRMY [Ca ] FAREAHBHRRER, X
BRAR 7R E AL 75 2 08 AT R O 1 ) K B O LA OB |
L & Ca’ @8 %E M mRNA BFEk, B L-B4EE
E M ThEE, # M Sh Ca®t L, B REAR[Ca™ J &
ERR TR,

75216 % B AL T S o Bk i O LA R B 1R
FA » oAk FA AL AT 8B 55 50 A8 o 4k, 3 6 K RO AL
MM L & Ca’ @ HEEH mRNA Kk, 4N
R A, B [Ca® TR, A T 40 860 UL 48
METHEX. AHREETEATSBFTHEEE
AL, X R EAESHANE RN ARETENZE
wHE.
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