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[ Abstract | Objective; To explore the effect and mechanism of Shanjing capsule on energy metabolism,
oxyradical and apoptosis-related genes in myocardial ischemia rats. Method: The chronic myocardial ischemia
models were established with ligating coronary artery. Then the modeled rats were randomly divided into Shanjing
capsule low dose, middle dose and high dose groups (283.5, 850.5, 1 701.0 mg-kg '), positive drug group

(324.0 mg-kg™'). The rats in sham operation group and model group received equivalent amount of 0. 9% Sodium
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Chloride Injection for 10 days. Then uliraviolet visible spectrophotometer was used to detect the content and activity
of lactic acid (LD ), free fatty acids (NEFA), malondialdehyde ( MDA ), total superoxide dismutase ( SOD),
glutathione peroxidase ( GSH-Px), NO and ATP in serum and tissues. The expression levels of nuclear
transcription factor-kB ( NF-xB), Caspase-3, B-cell lymphoma/leukemia-2 ( Becl-2) and Bel-2 associated X
protein (Bax) in myocardial tissues were detected by Western blot and RT-PCR. Result: As compared with the
sham operation group, contents of LD, NEFA, MDA were increased (P <0.05) ; levels of NO, Na®-K " -ATP,
Ca’" -ATP enzyme, SOD and GSH-Px were decreased (P <0.05); the mRNA and protein expression of NF-kB,
Caspase-3 and Bax in cardiomyocytes were up-regulated significantly (P <0.05), while the mRNA and protein
expression of Bel-2 was decreased (P <0.05) in model group. As compared with the model group, Shanjing
capsules could decrease the contents of LD, NEFA, MDA (P <0.05), increase the levels of NO, Na®-K " -ATP,
Ca’* -ATP enzyme, SOD and GSH-Px (P <0.05), significantly down-regulate the mRNA and protein expression
levels of NF-xB, Caspase-3, Bax in cardiomyocytes ( P < 0.05), and up-regulate the mRNA and protein
expression of Bel-2 (P <0.05). Conclusion: Shanjing capsule could increase the ability of antioxidant and oxygen
free radical scavenging in myocardial ischemia rats, improve energy metabolism of cardiomyocyte, regulate the

expression of apoptosis related protein and genes by regulating the NF-xB signal pathway, which plays a role in

myocardial preservation by inhibiting cardiomyocyte apoptosis and decreasing pathological lesion under

cardiomyocyte ischemia and anoxia.
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Shanjing capsule; myocardial ischemia; apoptosis; nuclear transcription factor-xB ( NF-

kB); Caspase-3; B-cell lymphoma/leukemia-2 (Bcl-2); Bel-2 associated X protein ( Bax)

O HLBR I ( myocardial ischemia, MT) J& 5 [ %€
Tt e BRI 22— o O LR i 53 473 1) AL o — ity
S i LR, BE i AR A O LA R T, 45
AR o SR UESE O U IR ] e 1l Bk S, AN AL fE
FHCO U R IR AL, 18 BETE 5O LA B B 3R T K
DYIAE TR I A0 A T ML A e LR
Uity EEIE X . W F-«B(NF-«B) ] 4 &
LA A T, 2 — b B A PR 5 22 ) 4 4 A
ARG I 1o ITAERESE R, O LA I | i A T DL
20 10 B 1L A8 PN B A TP IS A AR NF- B, 36 A6 1] g
S5 70 UM TR SR NF-kB AT L
T 3 22 b AR A A A0 0 T, T ] NF-«B % 4k
Xof 24 L T R R

LUK ¢ 48 2% LU AR b (Bt 1 R RO 3 Bk b 2 20
(R 2552 7,16 AT I AL S, 8 PR AR R B, 48 RUFR
S5 < B B R 11 T WS Sy s RN v ) R
AR, BRI B A, AR L 52 5 E 18 FIAR R , 98
W B2 Bl B 24 T I s BRI T AR
TR RS, SO o l5c3te 1 ok 2 Ak |
2 o AT SCRAE AR AL A B R, A
IR T — I PR AR, B A T . SR T R
BRHHIE (36 LA, HCRE WAL 2058 1M A5 4k, 98 A5
ML O kA R RGO . IR T 2R
FHIREAR 2 Dk &35 4L 3 155, 90 20 & B LK Jie 4 v g 2

- 152 -

M JE A NF-kB {55 30 B AR O U8 T (R Rk, 1
0 JL 200 0 T, U /A e o, e 4R T 0 UL 4 L £
BUE R LR B LR R R b AR s
0 A S W LK I X ML K B B g AR 3 L
L by 5 o 400 o TR 6 R TR ) S ) 3 T R T
5 I A 68 FL O LA SR P HL R, LD o IS 25 18R 0T
PR TR A B IR R

1 #FE
1.1 zh¥y IS Wista KR, AR (200 £20) g,

WA 452 VT o B 25K 2 520 B ) L 3R
1, 5094 6 UE 5 SCXK (52)2013-0004, 5492 %
o MR E R R R SRR (G S
DWLL20150506002 )

L2 25 ROt LK R T e B A
BN L, HE S 20150324 ) 5 .0 % e (W /K 35 40 K PR
it 7 B A B A 7], 65 20150506) 5 1% E H %
By 2 (s & SR MR AR AR A
ST S (55 PR 0 20l T 3 A B 71,
1503210302) ; ATP fif§, JiF &5 8 Wi ik ( NEFA) , #L R
(LD) 7§~ (MDA) , i 4 b ¥ B (L (SOD) , &8
I H Bk 3o 4k 4 5 ( GSH-Px) , — AL L (NO) i 71
& (RSO R A RS 71, HE 2 40 314 20150826,
20150506, 20150712, 20150817, 20150721,
20150819,20150609 ) ; 3 A K (1 i85 1 25 B} 14 % i



23 B 11 1)
2017 4£ 6 H

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No. 11
Jun. ,2017

AIRAE L S 151110) 5 B2 (R BT KB 4 1k
TIF AR A5 20141107 ) 5 v As e (b [ 1 7
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AL AR A PR 23 ) ) ;s KD-TS3D1 #Y 25 25 /K AL (47 VL
SN ) 52135 B AUY) AL (BB E SR A WD)
Moticam3000 #Y & 5% % 1% & 4t ( 32 B Motic 2
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Table 1 Primer sequence He R AT 255007, AL AR ¢ K%, 1L P < 0. 05

S Bkl h2EFA GRS

Caspase-3 | #5'-ATGGACAACAACGAAACCTCCGTG3” 3 #£R

F#5'-CCACTCCCAGTCATTCCTTTAGTG 3 3.1 X MIREBEEMRBMEN S5ERFARAHL

NF-«B 35 -GGGGCACGACCTGAATG 3 BRI LD, NEFA & 5 B B 7+ &5 (P <0.05) , L

Fii#5'-GGGCACGATTGTCAAAGAT3” B Na™-K*-ATP,Ca”" -ATP [ ¥4 A B FF K (P <
Bax | #5'-CCACCAGCTCTGAACAGATCATGA 3 0.05) ; 5B AY 20 A, LU e 4 e b IR = A
F 5 -TCAGCCCATCTTCTTCCAGATGGT 3 DA LD, NEFA & 2 B B fE IR (P <0.05) , 11
Bel2 75 -TGCGACCTCTGTTTGATTTCTCC-3 RS b R E A DR RELH Na’ -K ™ -ATP,
F 5/ -GCTGATTTGACCATTTGCCTGAA 3 Ca’"-ATP B M35 T (P <0.05) o 4275, LK
GAPDH %5/ -TATCGGACGCCTGGTTAC 3! Ji2 4 fig BH . A0 LAR 3 P2 4 LD Fil NEFA [ &
FES -CTGTGCCGTTGAACTTGC-3' L BE W T Na”-K"-ATP FI Ca®" -ATP il ) 1

P, DT 80 0 JULEH 2 Y e AU R A, X6 32 4500 JUL
2.4 Hiitwe ot Gt e AR SR AT SPSS 18.0 GEE| TR, WK 2.

#2 WHEKEX MI KR LD,NEFA,Ca’* -ATP,Na*-K*ATP E§ 95400 (2 +s,n =8)
Table 2 Effect of Shanjing capsule on LD, NEFA, Ca’* -ATP and Na*-K* ATP in myocardial inchemia rats(x +s,n =8)

215 F 4 /mg-kg ™! LD/mmol -1 ™" NEFA/pmol+L ™! Ca® *-ATP/pmol-mg ™' +h ! Na *-K * ATP fi/umol-mg ' +h ™"
BFER - 6.05 +0.25 410. 54 £50. 38 5.13 £0.23 5.29 +0.26
LAY - 10. 05 +0. 44" 899.51 =64. 34" 4.48 +0.15" 4.56 +0. 14"
L1 e 1701.0 7.60 0. 427 643.38 +61.77% 4.76 +0. 127 4.81 +0. 1327
850. 5 7.07 0. 74% 518.38 +24. 82% 4.87 +0.16% 4.99 +0. 12%
283.5 8.66 0. 477 765.93 +54.07% 4.69 +0.22% 4.76 £0. 06>
2 324.0 7.67 +0.61% 647.06 +28.22% 4.79 +0.17% 4.92 +0.23%

T S FARAIED P <0.05; SHAY Y P <0.05(F 3 ~5 ),

3.2 xF MIREUAE A MAEMEmR  SERFPARHAL KRR b AR H ORI R MDA & &
BRI MDA & 5 B B THm (P <0.05) s i AY 4 W R, 22 A W25 #E L (P <0.05);
SOD, GSH-Px {fi PE W] W FE AR, NO & #E W (K, 22 SOD, GSH-Px {f ¥ W] 2 7+ %, NO & & W] . T} i
FAMBFIARE (P <0.05) ; SHEBA L EL, 1L (P<0.05), WFE3,

£3 WLWEBEKEI MI KR MDA,SOD,GSH-Px 5 NO By (x +s,n =8)
Table 3 Effect of Shanjing capsule on on MDA ,SOD,GSH-Px and NO in myocardial inchemia rats(x +s,n=8)

25 51 F 4/ mg-kg ™! MDA/ pmol - L. ™! SOD/U-mlL " GSH-Px/U-mg ™" NO/pmol - L~
BFER - 1.45 +£0.33 176. 86 +10. 40 868. 80 +45.32 56.84 +6.24
FEAY - 7.80 0. 66" 103.12 £4.31" 556. 80 +83.34" 12.24 £5.31"
1114 e 2 1701.0 3.87 0. 83% 139.35 +7.33% 759.60 +71. 18% 25.39 £3.49%

850.5 3. 64 0. 647 161.61 £8.79% 808. 80 = 54. 73 37.50 £3.77%
283.5 6.25 +0.39% 120.72 +13. 457 769. 80 +45. 46% 19.21 £3.68%
I IL 324.0 4.75 +0. 427 140. 04 +12. 03% 760. 80 +47. 52% 23.29 +4.52%

3.3 X MI K B LA 21 NF-kB, Caspase-3, FTFP (P <0.05) ; SRR LA, Lok B 28 5 L
Bax,Bcl-2 mRNA RIEM#m  H5EFARH LK, # IR & 21 0 & e % 4 Y NF-kB, Caspase-3, Bax
HIZH 0 LZH 211 NF-kB, Caspase-3 , Bax mRNA 3% ik mRNA kKB F 8 (P <0.05),Bel-2 1) mRNA
KP4 % FIH (P <0.05),Bel-2 mRNA ik 7K i Ik ER(P<0.05), Wik4, K1,
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*4 KK FTEXT NF-kB, Caspase-3,Bax,Bcl-2 mRNA Ri&EH M (2 +5,n=5)

Table 4 Effect of Shanjing capsule on mRNA expression of NF-kB, Caspase-3,Bax and Bcl-2 in myocardial inchemia rats(x +s,n =5)

20 5 #) 4 /mg-kg ™! NF-«xB/GAPDH Caspase-3/GAPDH Bax/GAPDH Bel-2/GAPDH
BER - 0.59 +0.07 0.13 £0.01 0.36 £0.01 0.78 +0.02
s - 1.25 +0. 06" 1.68 0. 13" 0.82 £0.03" 0.38 £0.03"
LK i 4 1701.0 0.80 =0.07% 0.52 £0.09% 0.65 £0.01% 0.58 +0.01%

850. 5 0. 68 +0.05% 0.39 +0.06% 0.63 +0.01% 0.56 +0.01%
283.5 0.94 0. 06% 0.77 0. 08% 0.70 0. 02% 0.45 +0.02%
A T 324.0 0.79 0. 02% 0.58 +0.07% 0.64 +0.01% 0.58 0. 01%

A B C D E F
ARTFARA B FEAIE; C. O ZRAEH;D. (LA 1 701.0 mg-
kg ML EL LR B 4 850.5 mg - kg ™! 4L P Ll RS 4 283.5 mg -
kg ™' 4
B 1 &KAKXR NF-«B,Caspase-3,Bax,Bcl-2 fJ mRNA Rix
Fig.1 mRNA expression of NF-kB, Caspase-3, Bax and Bcl-2 in

each group rats

x5 WHRKREX MI X R NF-xB,Caspase-3,Bax,Bcl-2 IE A RIE

3.4 XF MI K ELRY O ALZH 21 Fp NF-kB, Caspase-3,
Bax,Bel-2 A RBWEN SR FARH L, B
20 WLEH 21 NF-kB, Caspase-3 , Bax ) 2 [ # ik /K
2 ER (P <0.05) ;Bel-2 3 H R B KU R
P (P <0.05) , SHIAIZH F#, LLoRS e 3% & b IR
B 0B 3E A ) NF-xB, Caspase-3, Bax #f 4 %
KRB R (P <0.05) , Bel-2 (85 H R B K
B ER(P<0.05), Wks5,K2,
4 itig

A0 M P T — AR S B AT AN i IR A8 G
1007 et B R | N7 7 W = ) I T2 N
W, —JF I IETE R AR T S R, AR
) W V20 P A T 28 K I T A R 1 S, 23t B

GEM (x £5,n=5)

Table 5 Effect of Shanjing capsule on protein expression of NF-kB, Caspase-3,Bax and Bcl-2 in myocardial inchemia rats(x +s,n=5)

205 #) 4 /mg- kg ™! NF-xB/GAPDH Caspase-3/GAPDH Bax/GAPDH Bel-2/GAPDH
BER - 0.66 +0.01 0.17 £0.01 0.11 £0.02 0.61 +0.01
LY - 1.02 +0.05" 0.57 £0.01" 0.76 +0. 02" 0.23 0. 02"
LK i 5 1701.0 0.91 +0. 02% 0.22 +0.01% 0.19 0. 02% 0.32 +£0.01%

850. 5 0.80 +0.01% 0.21 +0.03% 0.16 +0.01% 0.41 +0.01%
283.5 0.96 +0.01% 0.37 0. 03% 0.41 +0.02% 0.24 +0.01%
> 324.0 0.77 £0. 02% 0.32 +0.02% 0.35 £0.02% 0.27 £0.01%

PATHRAE o 0 LR AR 7 A R R A AR
O WL M E (g Na ™ -K ™ -ATP fiff &z Ca’ " -ATP [if} %
SRR SRR A N RAE N TR A
FHEE O NLAE S A B ) Na™ -K ' -ATP fif§ )
Ca’* -ATP Jig 1%, 34 /m ATP % 4= 5%, DT ok 3618 M
O LB I A BUAE AR R A L AR SR A R R,
LLIKS e #E2H Na* -K " -ATP [ Jz Ca’ " -ATP [ 3% M 2%
FOAR Y 2 8 3 T i, B LLORS JiE BE X ATP g6 A
2 AR RCR  RT LA 1 K B B TR R g s A
R T A0 M P ) E — 2B 2R, T g 2 LA T MI
A HLT Z—

O JUL R I sk SRR, A 17 1R A S A i 2L, ) 2 B Y
SE A A FTUARR SRR /D o LT a0 5k S 4 T
SEVESE I, BEL Ak 7P T, SRR RE A0 e T R R
A — O LR 0 WL SR s A
Yy MDA Xof 40 i [ A7 AR 5 64 8 I8 £ T, A GOt 8 1
I 125 1k A AR AR 2R I PR A 5 0 AT e T AT
il Oy DITRE , f5e 285 200 WUAR LA AT 3051 453 0 K 8
AT, Kk SOD 25 N IRk S H 2 35 BR 570 3%
PEFEAR, SOD S Al i GSH-Px # A H id J5 o 7K il
Ir AR ASIFSE G R WY RS I 2 RE A C IDLZH 41
ALY MDA B 5 5, X MT A7 BT A £ 47 4 A
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GAPDH 36 kDa

NF-«B 65 kDa
Caspase-3 32 kDa
Bax

21 kDa

Bcl-2

26 kDa

A B C D E F
A BFARLL ;B R C. LK% 1 701.0 mg-kg ™' 415 D. UK
€ 850. 5 mg-kg " 41 E. LA I 283.5 mg-kg T 41 F. O R4
2 £AKXR NF-«B,Caspase-3,Bax,Bcl-2 I E B Kk
Fig.2 Protein expression of NF-kB, Caspase-3, Bax and Bcl-2 in

each group rats

AR AT fig 5 H AR B oy TR PR 4 Bl R 3 B R SOD
SEIRIEE DR R A FR kO WL AN e B R B e AR Ak
wma e,
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