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Protective Effect of Oxymatrine on Cardiomyocyte Injury Induced by TGF-g8,

ZHANG Yan-yan, WANG Yi, XU Yi-ni, LI Chen, TAO Ling, SHEN Xiang-chun®, ZHANG Nen-ling"
(Key Laboratory of Optimal Utilization of Natural Medicine Resources ,
Guizhou Medical University, Guiyang 550025, China)

[ Abstract ] Objective: To investigate the protective effect of oxymatrine ( OMT) on rat primary
cardiomyocyte injury induced by transforming growth factor-8, (TGF-8,), and explore its mechanism. Method .
Primary cardiomyocytes of SD neonatal rats were isolated by trypsin digestion method and purified by differential
adhesion method. The cardiomyocytes was divided into four groups, such as the normal group, model group
(TGF-8,, 20 x 107 g-L™"), OMT high-dose group (TGF-8, +0.1 g-L™'" OMT) and OMT low-dose group
(TGF-B, +0.05 g-L~" OMT). After being preincubated with OMT for 2 h, and then TGF-B, was added to
establish myocardial cell injury model by coculture for 48 h. MTT method was adopted to detect cell viability, and
the external leakage of lactate dehydrogenase was analyzed by biochemical method, Western blot was used to detect
p38, extracellular signal-regulated protein kinases (ERK) and c-Jun N-terminal kinase (JNK) protein expression

levels. Result; TGF-B, significantly induced cardiomyocyte injury, cardiomyocyte viability decrease and LDH
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OMT (0.1 g-L™") could
inhibit the expression of p-p38, p-JNK, p-ERK1/2 in myocardium induced by TGF-8,; but it had no effect on

leakage increase were significantly attenuated by OMT with dose of 0.1, 0.05 g-L™"'.

total protein expression of p38, JNK and ERK1/2. Conclusion: OMT has protective effect on cardiomyocyte injury
induced by TGF-8,, and its mechanism may be involved in inhibiting phosphorylation of p38, ERK1/2 and JNK

protein.
[ Key words |

kinase; myocardial protection

> 71754 ( chronic heart failure, CHF) J&2 Z2 K &
B0 S5 44 A0 2 BE 151 T B — Fh 52 2% I IR 25 5 AE O
JULE 98 2 CHF F 5 B8 A= BRI o BF 58 6 W10 I
AP (A0 Bl Tk ok A BE Ak v I O LA AL S5 ) B
LA [R5 | R O WL 40 P o 2, 7 A K P R B
U VAR B AE O R T L MR T A A A B
JRUUALEE W) 55 1k 4 K I F-B, (transforming growth
factor-B, , TGF-B, ) s&ix — ik F2 rfr 20 Ja 4% A1 1) 41 iy
FZ "o TGE-B, AL LA ML A H 4 B 1
el A A Ay O FURE 4000 T A DR 3 R AR 0 UL 40 i JE
KEPT-. EAHIRER TCFB, b5 &M
TGF-B8,/Smads % H ( TGF-B,/drosophila mothers
against decapentaplegic protein ) {5 5 4, & °] £ JF
Smad {55342, @ E T H R 2K (TBR 1/
TARIL ) , 4 4 ML N A% 5 0 5 A% P 3 AR 25 5
3, WTE 22 2R TE AL B RS (mitogen-activated
protein kinase, MAPK) , H. MAPK 7] 32 ] TGF-8, ¥
Frae e o ML, L TGF-8/MAPK {55 1A
F, PO SR R A 0% AR 1 24 ) R0 R 4 )
A RESE B iR CHF A sii ez —.

AL 5 W (oxymatrine, OMT) & MM 1 5
Sophora flavescens 1) 3 B A R 43 , B A Bt & Bt
WA PUIT AT A B0 R H BT ER] . A
SEAL R OMT T 36 7 0 3 W 4 AET Sk D Be , i 2 4
RN ERESBOO AL CEEW Y, FR, R
AT AT ST K I OMT BE % A 2L B i 2 MO LB A
5 2 S 6 P R B LT A6 S S 4 A 40 A
HME 5 VT B R (ERK1/2) 25 1 9 B2 1 0 7 [
i - £h K¢ B R Z A& (ALD-MR) & 4t , LA T 3.0
290 6 T R AR O T35 S DL ) kX T [ I O
fr 0 LR RS 22 6 G4 AR T A BF 9 6 ) OMT
ASE A ERK1/2, e-Jun %05 A 3 85 (JNK) F
p38 {5 5 i B A BT L Bl A & T i R R RO L
FA O {H OMT %t TGF-8, i S 10> UL 41 M 351 1
S HA DR E D R R P AL R B . R,
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BT OMT X0 LZH B 6 £7 47 45 FH B2 L 6F MAPK {5 5
BB SR, O R 25 R4 4 B E CHF $2 it 5256
WA

1 ##

ELX800 %Y fiff 1k 4 % k& WX ( £ & GE A F])
CFX #9315 H Pk A S 76 B & 48 (36 [ Bio-rad 2%
Ao HALE K (36 [ PeproTech 24 ], it &
1012209-1) , %A Ak Z ik (OMT, Fig 3 35 B B= 245 Bl 4%
AR A, it 5 20120210 ), BE M % (MTT, 36 =
Sigma 2\ H] it M2128) , ZLi2 I & ( LDH ) it 71
& (MR E Y TRRBESE AT, 5 20141017 ) 5p38
KR AT A (p38, p-p38) , c-Jun % K& K Siig 3 g K
WERR AL HTAR (INK, p-INK) , 20 I 4 5 598 55 2 113
ity & WM AL i A& (ERK, p-ERK) (ImmunoWay 2% ],
#4243 W 4 B1401, B1801, B4101, B4301, B2501 ,
B0001) .

SPF 2% SD KB, K 5 (250 +20) g, M b A4,
SEH R R SD RRUEHE 1 ~3 d 59 SD FLEL, (R
RIS ~ 22 C, MX G 50% ~70% , [ 4K 6
M B2 50 Hh 5t M B RE K 24 S 50 s 1 rpo 4 43
A REIE B SCXK (#4)2012-0001, 3h ) 52 5 2 & M
BBl K2 5256 2h W 10 B 2 B S5 e 45 1509020,
2 FiE
2.1 OB RS %e B ~3 d EiE
SD L BLIH 5 J5 35 BU BE 0 2 H 4, i A 0. 08% ik
AR AL 8 min, DL IR 2F L7 &9 DMEM & b
RFRFA LM, b EE B e, EEAL BNk
R 82 5 BAR A 1k o SR 114 240 I A i B A i
W 200 H 3 Wit v, B2 R T 55 75 0 22 5 0 RE
AE 3 d A AZHE 0.1 mmol - L™y 5-15 it 48 IR ¥
(5-BrdU ) 410 il J 27 2k 40 B 19 A <, 0028 4% Bl k47
P, BORAS R A 3t B K I H T 52 5%, =
P A L Ak 2 Y o X0 L A0 R S vk DL 3h 2R A
(@-sacromeric actin,q-actin) FF47 4L @ % 5%

2.2 Al 5 E BN ECA K0 LAl i L
2 x 107 A~/mL3E Bl F 55 3200 505 2 M b, 5256 o0 ol
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4 21, MRR R IE R A, B A [ AR AR K TR,
(TGF-8,),20 x 10> g-L~"],OMT & #| & 41 ( TGF-
B, +0.1¢g-L™" OMT), OMT % #| & ¢4 ( TGF-B, +
0.05 g-L™" OMT) , KJH OMT WiSa45 25 4b 3 2 h 5
A TGF-B, J:[RI % & 48 h, IF % 41 L) DMEM 5 3
HIE .

2.3 MTT gAs il JLAEMLTE T3 0o L4 Jf 422 A
T 96 fLAk , & 1 3R 7 ¥ 4y A AR 3R 5 i AT MTT 346
W, HALIMAS g-L7" MTT ¥ 20 wL, A 95 4
4 hjg Wz 13, Bl S B AL A = H 5260 ( DMSO)
W 150 L, #5672 3% 10 ming 7F 490 nm A &
SO A IH R MM AATE . B 6 1T
HAL AR EL 3 K,

2.4 LDH {EHEAHT 850 ILAH M $2 70 F 24 FLAR ,
B HE 2.2 TR kA B S R &l 45, T
450 nm Ab G I - 20 40 i35 5% E W LDH & &
2.5 Western blot #{l] MAPK A A ik R
FH 928 B30 75 A6r 0> L4 JfL p38 , ERK, JNK K HC i
BRALTE FH2RIA . K o 4 AL LS 0 45 20 40 it FH 19094
etk 2% vf Wi (PBS) Pk 3 W, A 4 i 24
(100 mmol - L ™" 2 F & A8 [k 960 ) 412 B 400 o A 2 (9 58
SR TR S AT e FRE R IR - R T I O
B3k (SDS-PAGE) , H i 300 mA %% 1.5 h % &
LA, 5% W Rg 4= W (FH TBST Ac i) = i 35 14 .
A —Hr(1:1 000 Fi#e) T4 CHEF SR, G
PR 3 A A Py g (HRP) (59 —HT (1:5 000
Wi ke ), B s Bk~ & Ot (ECL) &G = 5 .
2.6 SEitepab ¥ SLEEUELL & £ s Ron, R
SPSS 17. 0 ¥ A1 k47 B8 i1 2% 20 Hr , 4l 1) B 4 R
2 FE AR Y BT BB B R T 2% 40 B ((one-way
ANOVA) LI P<0.05 HERFHAGIT%E L,

3 #R

3.1 O RERE IR 5 YE Sy B a4k TS0 LA
it A 15 SO (B O | 15 3% 48 b J5 20 i 00t B AR G i
PR, HIF G2 GV AR, 7 06 1k 3, Jf 44 1 36 OF
A B A 5557 72 b J5 AT U IR HE A
1) £ 7% , 8 3 = W) 25 1 #8322 80 ~ 110 YK/ min,
SR FH e 9% A0 Ak 2 e €0 3 o0 L AN A S o
actin R HAFEATHEE, WL 1, 25 5% 7 40 i A2 e
WA, A B DA 0 A0 5 R, 45 JUL A i
tREAE . BEHLZE B S A 90 B 31 5500 L 4A M 4l i
92% , 3¢ W1 L2 M 05 2 5 2L 56 1 20K

3.2 OMT X0 WLZH B A7 16 S R 52 IE % 4, 48
I, OMT /& ARFIH 20 (0.1,0.05 g- L™ ) EHT

" 4
oo‘ A
"W &

vip %
oy

B 1 OAAMEE(HEdfl, x200)
Fig.1 Identification of cardiomyocytes (IHC, x200)

LU AN S A0 B AE S R 53 Bl o 100% , 85.25%
98.53% ,94.27% ., TGF-B, Y& J5 40 o A7 3% R o &
FEMR(P <0.01); Hidess T OMT 2 5 5, SR 41
He, OMT 55 1K 771 22 20 400 Jif A7 05 S5 B S 42 5 (P <
0.01,P<0.05),
3.3 OMT X} 40 e LDH 4RSI % 4,
FERIZL, OMT 7 A 5 £ 41 (0.1,0.05 g-L™") LDH
AN 4 R (51.59 £ 4.96), (88.69 +3.57),
(52.98 +5.63),(82.14£7.90) U-L', HIE#4H
P, B A By 37 b W LDH Ah e it B 3 T S
(P<0.01); 5B 20 Ho A, OMT w7l i 4 B 55 13
Wb LDH 3% 3 B @ FEAR (P <0.01) , % 50) & 0] Jc W]
BEF(P>0.05),
3.4 OMT X0 LA ifs MAPK I RIKHFE W O
LAi i 2 TGF-B, i it )5, 5 1E % 4 i, O WL
Y p-p38, p-JINK, p-ERK1/2 [ 55 (4 ik K B
FZETHE (P <0.01); UL OMT f% 1 45 2 ot & ik &
(0.1 g-L™")FHAEH G, 5 R 41t 42, p-p38, p-
JNK,p-ERK1/2 ([ Rk B EFREAL(P <0.01),
FAb B 2H 40 i p38, INK 1 ERK1/2 3% 35 ToHH &g 25
5o WE2,
4 iFig

CHF J& Z f fa o 38 400 3 0 3 R & i i &
P BRGSO WL I P 1 0 R RO B R R A 2 i
AU I 06 1) % 8 55 2 AR 5 0 L B 45 45 %% VI AH
Ko O LA AR — Rl B 24 A IR B T I 2R 43
A4, HA5 45 R O RT3t 0 E T BE R A, IR
A IR B JEL 0 WL EE O A F S PR PR, B IR
BRSS9 0 WLAR 453 £ %00 1 78 95 08 R 97 5 T
Je B B X, HAE S e AR AL Rk H
O I 905 1) T ZE 58 7 1) o

O R R RO LT 2L i) 4 I B ik TGF-B,
5 A A i 1AL AZ AR (TAR T ) LA KT
KA AR T BIZ K (TBR 1) SR 5
5 TR 1 45 G I Wtk TARI & 2 B R/ I3 AR 45 AL
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ATEH B BEALAL . C. OMT 5 A 41 (0. 1 g+ L7") ; 5 1E % 41 4l
P <0.01; SHE R4 M P <0.01

B2 OMT 3t TGF-g, #S DO ALAM MAPK & B RiZKFH M
Fig. 2 Effect of oxymatrine on expression of MAPK protein in

cardiomyocytes induced by TGF-8,

1) GS X, N1 i Ak iy 1 B3z 4K m] 2 5 F i or 717
S VA AN AR A Al B B O T R A A A
SEAE W) RO o A AR A SR A0 A o 4 I 7L 2K A
WAFTER 22 250047 89 MAPKs {553 %, 32208001
$% p38 MAPK ,ERK 1 JNK,JNK % FR b 07 34 0% 4k
 H Bl ( stress-activated protein kinase,SAPK) . i
22 2 L A1 R AE 5 a0 g BN OB A K TR R A iR R
THT U7 ) 46 349 7T 0 MAPK {551 FLARIR] 9 g 4b
SR AT NS A W] 9 MAPKSs {5 5 B /-5 A [ 1 AR
Wy g P T A 4% 4% I ) A7 A B [ 5
T . e IE IR A 40 L 9, MAPK Ab 7 1k
RA o 240 32 B0 AH RN, MAPK 5 5 5% 5 LU
=R 1 7 2O, B Y MAPKKK 3247 22 )
2 T )R T 8 2 A AT, R MAPKKK B85 2 A 7%
MAPKK, #% J5 i MAPKK 8 1b MAPK , H 7% 4k 5 §%
NI A% P95 5 98 5 40 16 2 o B B R

WF5E W] p38 MAPK,ERKs #1 JNK #{r] 2= 5
e HE O JUE 53 0 3k B, p38 MAPK i T 42 k.0 JUiE 47
44k, ERK A1 INK (9 @ B2 16 33005 AT B A 0 L
2 PR A R 4T I 3 4 R S B
FERIAE R AW T g 2 05 (LPS) o5 5 45 5 £ .00 L
L FERE TGF-B, ZKF 19 4% w5, Jf AT ] i 38035 0 UL 2R
girp JNK & ERK & f5 5w . [, TCF-,
HHZRGE GG, AT LA o 30 5 44 K T
L(TAKL) gt — 2 fie i p38 MAPK (R 1k , = E0
1L 0N (W N R N A R 2 B R P A
I MAPK n] G /E Sy 75 500 WL 3Z 4545 B A% 388 19 52 11
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