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[ Abstract | Objective; To explore the protective effect and mechanisms of Renshen Sinitang and its active

ingredients on cardiomyocyte injury induced by pentobarbital sodium. Method: H9C2 cells were sub-cultured with
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ginsenoside Rb, 0.01, 0.1, 1 pmol - L', Re0.01,0.1,1 pgmol-L’1 , isoliquiritigenin 20, 40, 80 p,mol-L’1 R
glycyrrhetinic acid 10, 20, 40 pmol-L ™", Renshen Sinitang, 10, 100, 400 mg-L. ™", for 4 h. After treatment with
0.1% of sodium pentobarbital for 30 min, cell viability, lactate dehydrogenase ( LDH ), lipid peroxide
malondialdehyde ( MDA ), Na®-K"-adenosine triphosphate ( ATP) ase, Ca’*-ATPase activity, and real-time
fluorescence quantitative polymerase chain reaction ( Real-time PCR) were used to detect the expressions of
peroxisome proliferative activated receptor-la ( PGC-1a), B-cell lymphoma-2 associated X protein ( Bax) and
cysteine aspartate-specific protease-3 ( Caspase-3) mRNA. Result; Renshen Sinitang and its active ingredients
have a protective effect on heart failure cell model. Compared with the normal group, the cell survival rate of the
model group decreased significantly, while the LDH and MDA contents increased significantly, and the Na®-K* -
ATPase activity increased. Ca’* -ATPase activity was significantly decreased, PGC-1a mRNA expression was down-
regulated, Bax and Caspase-3 mRNA expressions indicates the modeling (P <0.01) . Compared with the model
group, each administration group showed a significantly increased cell viability, decreased LDH, MDA content,
inhibited Na*-K " -ATPase activity, increased Ca’ " -ATPase activity, up-regulated PGC-1q¢ mRNA expression, and
inhibited Bax and Caspase-3 mRNA expression (P <0.05, P <0.01). Conclusion: Renshen Sinitang and its
active ingredients have a significant protective effect on heart failure cell model, and its mechanisms of action are

related to anti-oxidation, improvement of mitochondrial energy metabolism and inhibition of mitochondrial apoptosis

pathway.
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Sk il b B E
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PGC-1a 3% 5'-ACGAAAGGCTCAAGAGGGACGAAT-3’ 108
“NiF 5'-CACGGCGCTCTTCAATTGCTTTCT-3’
Bax 3% 5'-GCAGACGGCAACTTCAACTG-3' 158
NiF 5'-TGGATCCAGACAAACAGCCG-3'
Caspase-3 i 5'-TCAGAGGCGACTACTGCCGGA-3' 141
i 5'-CCACCGGTATCTTCTGGCAAGCC-3’
B-actin 3% 5-CATCCTGCGTCTGGACCTGG-3' 116

NiF 5'-TAATGTCACGCACGATTTCC-3’
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Table 2  Effect of Renshen Sinitang and its active ingredients on
expressions of protection and antioxidant effects on model cells

(x+s,n=6)

13 e g 4 A7 T 2R LDH MDA
/mol - L~ /% /U-L™! /wmol+g ™!
ZH - 100. 00 14.60£2.19  0.43+0.17
A - 69.07 +4.97" 94,41 £15.09" 1.21 +0.31"
AZRBIFRb,  0.01  82.72+17.38  77.43+21.31  1.07 +0.20

0.1 90.45 +16.79% 59.98 +13.97>) 0.96 +0.26

1 92.15 £21.23% 50.92 £10.32%) 0.66 £0.38%
AZHEHFRe  0.01  93.27+9.01° 73.67 +24.21  1.03 £0.27
0.1 95.08 +7.86%) 65.57 +11.94  0.74 +0.20

1 103.45 +6.85”  55.06 +7.80>  0.68 +0.01%
SHE% 20 84.71 £10.25  51.27 +18.74” 1.140.02
40 86.64 £4.36  45.71 +6.54”  0.90 £0.53

80 89.67 £5.34”  37.14 £12.71 0.58 +0.30”
HEWR R 10 79.92 £5.57  75.25+17.33  1.08 20.42
20 94.59 +8.86>)  62.00 £11.77 0.85 £0.61

40 95.72 +7.89>  54.37 £7.91°  0.55 £0.07%

ANZM% 10¥ 108.15 12.72%  36.39 £15.07% 0.50 £0.20%

100" 108.95 £13.36% 88.56 +12.36  0.62 +0.08
400 112.02 £11.90% 29.48 +6.34%  0.49 +0.08%

WS EMA LR P <0.01; SHR A LD P <0.05,VP<
0.01;Y K/RANM mg- L™ (F3,4 ),
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80 wmol-L~", H HER AR 45 7 41, A2 U3 3% 100,
400 mg-L "M BEffi Na®-K*-ATP il i ¥k 0] W B fi%

(P<0.05,P<0.01), 525 (1411L%, Ca’ " -ATP il
TP Z PR (P <0.01) s SR H LA, NS BH
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% 40,80 pmol - L™", H K 20,40 pmol- L', A
Z: U7 100,400 mg-L ™'Y HETF 5 Ca® -ATP il i
P(P<0.05,P<0.01), L3,

3 ASNFEZREFHEHE SO AMBHMAE Na*-K* -
ATP f,Ca’* -ATP EgiE MBI (s +5,n=6)
Table 3  Effect of Renshen Sinitang and its active ingredients on

expressions of Na* -K * -ATPase and Ca’* -ATPase(x +s,n=6)

1

U-mg~
i3 K-

41 3 /umﬁi,, NZTP% Ca* -ATP fif
= - 4.49 +0.34 1.45 £0.23
T - 6.07 0. 15" 1.07 £0. 16"
ANZ 1 Rb, 0.01 5.18 £0.23% 1.33+0.01%

0.1 3.86 +0.09% 1.36 +0.02%
1 3.69 0. 83% 1.3320.11%
AZEAF Re 0.01 5.49 0. 12 1.23 0. 04
0.1 4.49 £0.85% 1.29 0. 09
1 3.79 20.21% 1.30 0. 02%
B E 20 5.39 +0.36 1.10 £0.07
40 5.14 +0.42% 1.33 +0. 107
80 4.75 +0. 69" 1.39 0. 05%
H 5 R 10 5.18 20.35% 1.24 +0. 12
20 5.14 +0.32% 1.31 £0.06%
40 5.01 0. 03% 1.54 +0.07%
ANZ Wi % 104 5.87 +0.39 1.18 0. 01
100* 5.11 0. 19% 1.48 +0.10%
400" 5.11 0. 03% 1.51 0. 02%

3.3 XF0 L4 M4 45 48 e PGC-1a, Bax, Caspase-3
mRNA FIkH5Zm 525 HAH A, B PGC-1a
ik B /D, Bax fll Caspase-3 ik B EWIN(P <
0.01) ; SR AI4L HoAE , A5 54F Rb, 1 pmol-L ", A
Z B4 Re 1 p,mol-Lf1 , RH A ES0 p,mol-Lf1 ,H
IR 40 wmol - L™", AZ U 5#1% 400 wg-mL ™" gl
PGC-1a FEik B A1, Bax Fil Caspase-3 32 ik B & [ I
(P<0.05,P<0.01), W#E4,
4 itig

H 20 B IR T VR T, 32 O T b B T
PR BT it 36 B0 ok () 288 i 2R R SR T, B XS
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PR NS U R A Ak i A
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x4 BNFEFHREFHYM S X0 ALH K5 A PGC-la, Bax,
Caspase-3 mRNA KB B (x +5,n=6)
Table 4 Effect of Renshen Sinitang and its active ingredients on

expressions of PGC-1a,Bax, Caspase-3 mRNA (x +s,n=6)

251 /uﬁﬁ = PGC-la Bax Caspase-3
= H - 1.00£0.04 1.02+0.51 1.01 £0.32
15 - 0.42+£0.23" 2.05+0.57" 2.91 £1.78"
AZ BT Rb, 1 0.81 +0.47% 1.32+0.517 1.36 £0.55%
AZBH Re 1 0.89 +0.22% 1.08 £0.42% 1.22 +0. 46>
RHRER 80 0.77 £0.35% 1.34 £0.41> 1.51 £0.24
H 35 R 40 0.82+0.22% 1.27 £0.38% 1.37 £0.31%

0.74 £0.20% 1.31 £0.44% 1.47 +0.43%
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TEAE X NS 7 AT T 4o 8, S th 2 2y
ROy, R HAL B 5T S 4 1 A e AR A o i i
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O 8 20 A I A X AR Y JU2H 25 W) 4T i e Pl
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1 Rb, ,Re, F HH &, HH KK,

A X0 7 3 3 ) HL TR B 52, A7 BHOIF A R o0
1 ] BE S SRR RE R AR Sl A G, D IEAL S
PRTRY 0. 5% 7o A7 SR A 5 ATP JEAER A 8% ',
ARSI FE ) Na ™ -K ™ -ATP i, Ca”* -ATP il & 22 7
PR AE+7 40 i P4 A0 25 1 4 1) B B, Na ' -K'-ATP
it 437 T 240 FRORSE 1=, ) 6 % S HE 5 400 P PN Y Na ™, Il
00 A By KT, HE R 40 N A NaT-KT ok B F
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F1RLAY P 2 98 5 40 Ca " S f, Tl H 3
WEES Y Ca® " 3 Bh % A0 0 A 5l % A A0 i P L I
Ca®" )%, W7 1L 40 ML Ca® WRAR'™ . A% 5090 3 i %
EL b 22 40 3 38 4 M 3 o0 e S RY i 40 L N Na® -
K *-ATP [ i ¥ FF 5, Ca® " -ATP il 3 2 [ AIC, % 3R
20 L N A B S A, DTS B0 ULRE B AR S R
ANZ W7 UL S H 20 5y N2 1 Rb,, Re, 5 H 5L
FLH TR AE Y Na™-K ™ -ATP fiff, Ca® " -ATP
it , 23 S o 0 B AR,

2 O A 0 T 6 v O JIUARE BB A0 I R
R RS OCHEAE AT, D f 00 UL AR O T AR X0 AL
PR R L Bel-2 SRR B AE AL T bk
AR, Horh Bax J2 AL T
200 08 T S0 3 ) A A — A R U 2 D R R
XA W HE H K B ( cysteinyl aspartate specific

.94 .

proteinase , Caspase ) , H: 9 Caspase-3 7F 20 0§ 7= )
b AR R A SCHEE R AE ] . PGC-1a 7EfiE R AUHF
i RS E B MM Y B W kLA Y
Dyt AAC W RE 1Y L AR SR b0 2 A0 Y
PGC-1a F 4, Bax, Caspase-3 ¥ |, 156 B .0 2 40 Jig
AR RE R 2 RA AT S gy m , NS
W, NS 21T Rb, ,Re, F H R, [ H KR4 AR
FEE i PGC-1a, T 4 Bax, Caspase-3, M\ T 8 i 2k
KL BE M T

ARSI 45 AR W N2 038535 52 07 KA ROy
ANZ AT Rb, ,Re, 5 1 5%, 1 B KR G L %
B BT B A0 A A A R AR A AL
T RRAR O 240 M 9 B8 B A AL 8 S A, 4
SR ACAE T 5 FEAR.O 2 40 M Na ™ -K " -ATP [ 5% 7
W A TR R Ca " -ATP 36 M, 98 15 40 0 P 41 35 7 A
&5 B PGC-la 33K, 14 N4k 14 7= B , 2035 BE it
U 5% 3 T4 Bax, Caspase-3 ik , # i .0 5 40 Y
T,
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