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Cardioprotective Mechanism of Shenshao Capsule Against Myocardial

Ischemia-reperfusion Injury in Rats Based on NF-xB Pathway
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(1. First Affiliated Hospital of Tianjin University of Traditional Chinese Medicine (TCM) ,
Tianjin 300381, China; 2. Tianjin University of TCM , Tianjin 300193, China)

[ Abstract ] Objective: To observe the cardioprotective effect of Shenshao capsule and its effective
components against myocardial ischemia-reperfusion injury ( MIRI) in rats and explore its action mechanism based
on the nuclear factor-kB ( NF-xkB) pathway. Method: Male Wistar rats were used to establish MIRI models by
ligation of left anterior descending coronary artery for 30 min and reperfusion for 120 min. Then these rats were
randomly divided into sham operation group ( Sham ), ischemia/reperfusion group (I/R), Shenshao capsule
250 mg-kg ™" group (SS250), Shenshao capsule 500 mg-kg ™' group (SS500) , total ginsenoside of Ginseng stems
and leaves group ( TGSL), paeony group ( Pae) and atorvastatin group ( Ator). All of these rats received

intragastric administration for 7 days. Then the myocardial infarction area was detected by triphenyltetrazolium
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chloride (TTC) method; the levels of serum creatine kinase isoenzyme ( CK-MB) and lactate dehydrogenase
(LDH) were measured by automatic biochemical analyzer. The content of interleukin-18 (IL-18), tumor necrosis
factor-ac (TNF-or) and IL-10 were determined with enzyme linked immunosorbent assay ( ELISA) ; while Western-
blot was used to detect the expression levels of NF-xkBp65 and p-NF-«xBp65. Result; As compared with I/R group,
the myocardial infarction size was reduced in SS250, SS500, TGSL, Pae and Ator groups (P <0.05, P <0.01);
CKMB and LDH levels were significantly decreased in SS250, SS500, TGSL and Ator groups (P <0.05, P <
0.01). The TNF-a level was decreased in SS250, SS500 and TGSL groups (P <0.05, P <0.01); the IL-18
level was decreased in SS250, SS500, Pae and Ator groups (P <0.05) ; the level of IL-10 was increased in SS250
and SS500 groups (P < 0.05, P < 0.01); and the p-NF-«Bp65 protein expression level was decreased
significantly in SS250 and SS500 groups (P <0.01). Conclusion: Shenshao capsule had cardioprotective effect

for MIRI rats, and the mechanism may be associated with inhibiting the over activation of NF-kB expression

pathway, and the effect of Shenshao capsule high dose group was superior to its single active ingredient.
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Fig.1 Different time points in ECG changes in rats
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Fig.2 Effect of Shenshao capsule on left ventricular myocardial tissue morphology of MIRI rat( TCC staining)
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F1 BHKEN MIRIXRONEXERIZM(x+5)
Table 1 Effect of Shenshao capsule on myocardial infarction area

in MIRI rat(x +s)

21 51 HlH/mg-kg ™! n 5 1 L/ %
Sham - 3 0

I/R - 6 44.12£9.76
$S250 250 6  30.35=%9.45"
$S500 500 6 26.47 +4.29%
TGSL 13 6  33.37 x2.39"
Pae 185 6  31.79 +5.93Y
Ator 1.8 6  24.77 +6.79%

F:5 /R "V P<0.05, P<0.01,

0.01) ;5 I/R # It %, SS250 #H , Ator 2 CK-MB i
EFRM (P <0.01),LDH By g FRE(P <0.05);

SS500 4, TGSL 4 CK-MB F1 LDH #4 i % F & (P <
0.01) ,Pae 41 CK-MB B . FF& (P <0.05) ;5 Pae
ZH 13, TGSL 44 CK-MB BH I FRE(P <0.05) . W,
%2,

3.3 %f MIRI KR TNF-a, IL-18 Fl IL-10 & & 1 5%
5 Sham #H %8, I/R 40 TNF-a,IL-18 & & 1
& (P <0.05,P <0.01), IL-10 ¥ i B & F f&
(P<0.01);5 I/R 4 b #&, SS250 41, SS500 41 #01
TGSL 4] TNF-a 75 5 P B FFEK (P <0.05,P <0.01);
SS250 #f,SS500 £, Pae £ F1 Ator 41 1L-18 % & W i
A (P < 0. 05) ;SS250 £ ,SS500 £ 1L-10 & & W] &
Th (P <0.05,P <0.01) ;% M 25 20 Z [8] lL#5  48
hEzER, &3,

*x2 SAHREX MIRI KR Mi#F CK-MB fl LDH K FEHFME(x +5,n=10)

Table 2 Effect of Shenshao capsule on CK-MB,LDH levels of myocardial enzyme in MIRI rat serum(x +s,n =10) U-L°!
21 93 # 4t/ mg-kg ™! CK-MB LDH
Sham - 969. 71 +261.53 1 173. 43 £430. 25
I/R - 2 288.00 +662. 07" 2392.00 =773. 19
$5250 250 1 452.78 +438. 03" 1 829. 67 +495. 53"
SS500 500 1 385.29 +421.05% 1 599. 43 +264. 83%
TGSL 13 1 245. 63 +230. 26 1 524. 67 +390. 65%
Pae 185 1794.75 +487.91% 2 012.50 +568. 37
Ator 1.8 1 540.57 +482.31% 1 677. 83 +469.70%

;5 Sham WY P <0.01;5 I/R 4 P <0.05,* P <0.01 ;5 Pae [L#5° P <0.05,

£3 BAKFEX MIRI X TNF-a,IL-18 #1 IL-10 £ 2RI (2 +5,n=10)

Table 3 Effect of Shenshao capsule on content of TNF-a,IL-18 and IL-10 in MIRI rat serum(x +s,n =10) ng-L~!
20 50 #4/mg- kg ™! TNF-o IL-18 IL-10
Sham - 141. 86 +22. 86 295. 89 +34. 58 117.65 £31.76
I/R - 188. 43 +13.74% 340. 83 +42.37" 83. 83 +23.95%
$5250 250 153.04 £19.01% 301.33 +59. 10% 108. 85 +18. 74
$S500 500 143.75 +22. 63 292. 66 +44. 16> 121. 08 + 14. 59%
TGSL 13 158.43 £28. 81 315.33 +49. 83 103.31 +15.03
Pae 185 165. 82 +14.07 304. 14 +36. 86% 99. 11 £26. 96
Ator 1.8 166. 13 +23. 14 301. 81 +33.00% 100. 31 +24. 84

7 : 5 Sham 4" P <0.05,2 P <0.01;5 I/R H&Y P <0.05,4 P <0.01,

3.4 X} MIRI & B NF-xBp65, p-NF-xBp65 & [ %
KK B 82 5 Sham 41 Ho 4, I/R 41 NF-«xBp6S5,
p-NF-xBp65 & 1Rk K- B JHis (P <0.05,P <
0.01), 5 I/R 4H It %, SS250 #H i1 SS500 £ NF-
kBp65 , p-NF-«kBp65 i 1 £ 5 K F ik FH AL (P <
0.01) ;TGSL #H #11 Pae 4H NF-«kBp65 & H & A
FEAR (P <0.05) ;5 Ator 41 H %, SS250 #H Fil SS500
Z1 NF-kBp65, p-NFxBp65 2 1 & ik 7K °F W] &k [ fik
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x4 SHREIT MIRI X R NF-kBp65, p-NF-kBp65 & H & i& 7k
FHIFM (2 £s5,n=4)

Table 4
KkBp65 , p-NF-xBp65 protein in MIRI rat(x +s,n =4)

Effect of Shenshao capsule on expression levels of NF-

A% FHE/mg-kg'  NF-kB/GAPDH  p-NF-xBp65/GAPDH

Sham - 0.77 0. 19 0.61 £0.20
I/R - 1.20 +0.21% 1.05 +0.27"
$8250 250 0.73 0. 14> 0.53 0. 13*°%
88500 500 0.67 +0. 1778 0,51 0. 12*°%
TGSL 13 0.91+0.11% 0.74 £0.20

Pae 185 0.92 +0.07% 0.84 0. 12
Ator 1.8 0.98 £0. 05 0.80 £0.22

.5 Sham [L#:"Y P <0.05,” P <0.01; 5 VR L&) P <
0.05, P <0.01;15 Ator [L#E P <0.05,% P <0.01; 5 TGSL [k4:"
P <0.05; 5 Pae l#" P <0.05,

P p65 _ 63 b

A B C D E F G
A.SS250 4 ;B. TGSL 4 ; C. Sham #1; D. I/R 4 ; E. SS500 41 ; F. Pae
2H;G. Ator 4
B3 &AKXR NF-xBp65,p-NF-«Bp65 & B H 5k ix
Fig. 3  Expression levels of NF-xBp65, p-NF-«Bp65 protein in

each groups
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TNF-o HAT W[5 45 1, 75 50 L 40 B 9 T o 1A
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FERUG 7 N JE T B R RO T W %
A Ay L e ot PR S 00 0 ML LR SR AR ot
TR MR o B A A5 3 T XEE 10 48 [/ ) & %
FRIAT 5 5600 98 SCTR 20 M7 22 B - vl I AIF 20 3 A HE 44 1l
3 5 A SRR IS O IS BEL 8 BHLC Bk, o B 45.9%
RAEIRIT L2 UG Ik £, LR AR HE
HB R, UAANS HEL (MRAEL) = T4
FE, ARG A IR BRI B RO A
AT L2y ATk SR AR . (MR AR 2 ) =
BR 7, IR R AR B AR /N
i, 25, PIZy & H, 28 25 AT I, fR R IR 2

ARG R, 5, BieSAT IR EE ik R H
A R 43 Y RE S 45 /0N O IUEE B8 T B, Sk LI PR N
A R SR A . LYk, FE BRSO WLEG 24 7 1, 5
AR J7 M TGSL ¥4 R 470 /E A, IRl ik TGSL £
Ak CK-MB J7 i f T AT R o #78 TGSL /E A
AR R FEEH., AZABREXR
MR LS IRk I o 5 =, B AT IS FRE A5 40 ] NF-«B
(18 PTG IR — 2B e 3k AL 1 9 E J N 45 i 7E 3%
IR, Bl ¥R 2 E A 03 3E — 25 Jn 350 840 72
[vi] B 400 1) HL T 08 A 42 2R IR TNF-o, IL-18 23K, 42
FPLR P IL-10 (2 i, 17 AT =8 A TGSL 43
X TNF-a K IL-18 JC B S M 1E A . Wad, & 7
A HAARHE B 4 P IL-10 72 A8 i T, i e B —
A H I BAEH o 8 78 S AT B4 2 Fh k43 7T fig
BIFE T AR 0 958 N = BB RAEF . S, 2
A5 IR I AE M NF-kB (19 77 A RO 77 18 i T
AR Gy 5075 A A O AT T ARG LG 2 7 T
TGt 5 U v 25 52 J7 S A R oy AR
BLI A4 52 Zu b, 45 Rl A7 2 21 43 7 fig ol o R ) 9 £ 5
Ll R AR . heyE I B Zd5y 208 £
RO A e, AR VR R B AE 25 5 O b i e —
AR LA b2 Bl oy BV AR F e P 2B e 5 7
M2 . SRR A 17 7 AR ) I 5 96 1 K T By
BE AN TR A 70 o AL R v AR

NN N I S & N RN N
TH] P15 24 %6k MIRT (1 24 B4R 2 v B2 25 AR Ak 1
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{5 B ik — 2 N Bh W) A2 AN K 4 F R Rk
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