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Mechanism of Shenxin Maihe Particles in Treating Coronary Heart Disease of Rats Based NF-«kB Signaling
Pathway WANG Yu-feng, WANG Shuai, MENG Xian-sheng” , BAO Yong-rui, GUAN Shan-shan ( Liaoning
University of Traditional Chinese Medicine, Liaoning Province Engineering Research Center of Chinese medicine
ingredients, Liaoning Modern Traditional Chinese Medicine Research and Engineering Laboratory, Dalian 116600,
China)

[ Abstract ] Objective; To investigate the regulatory effect on nuclear factor-kB ( NF-xB) signaling
pathways of Shenxin Maihe particles based on treating coronary heart disease ( CHD) in ischemia-reper fusion
injury model rats. Method: Sixty SD rats were randomly divided into the sham operation group, the model group,
the diltiazem group (36 mg kg '), the low-, moderate- and high-dose Shenxin Maihe particles groups (0. 17,
0.51, 1.53 g-kg™'). All rats received the corresponding medicines by intragastric adiminstration once daily for 7
days. Contents of interleukin (IL) -6 and IL-8 in the rats serum were detected by ELISA, the mRNA expressions of
NF-kB, tumor necrosis factor-o¢ ( TNF-«¢) , inducible nitric oxide synthase (iNOS) , intercellular surface adhesion
molecule-1 (ICAM-1) and vascular cell adhesion molecules-1 ( VCAM-1) in the tissue of rats were detected by
RT-PCR, the protein expressions of vascular endothelial growth factor ( VEGF) , heat shock protein 70 ( HSP 70)
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and cyclooxygenase-2 (COX-2) were detected by Western blotting. Result; Compared with the sham operation
group, the levels of 1L-6 and IL-8 increased, the mRNA expressions of NF-xkB, TNF-a, iNOS, ICAM-1 and
VCAM-1 increased, the protein expression of COX-2 increased, the protein expressions of VEGF and HSP 70
decreased in the model group (P <0.01). Compared to the model group, Shenxin Maihe particles could improve
the above indicators significantly (P <0.01). Conclusion: Shenxin Maihe particles has an evident effect against
myocardial ischemia injury. Iits mechanism may be related to the inhibition of inflammatory cytokines in the NF-xB

signaling pathways and activating blood vessel protection factor synergistically. The results provide relevant theory

basis for popularization and application of Shenxin Maihe particles in treating CHD.
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Table 1 Primer sequences

SEEAFR G TR

/bp

NF-kB L% 5'-GAGAGCCCTTGCATCCTTTA-3’ 100
R 5'-CTTCCCTTTGGTCTTTCTGT-3’

TNF-a i 5'-CTCCAGCTGGAAGACTCCTCCCAG-3’ 171
N 5'-CCCGACTACGTGCTCCTCACC-3’

iNOS F3i 5'-TGGCTTGCCCTTGGAAGTTTCTC-3' 235
T % 5'-TCCAGGCCATCTTGGTGGCAAGA-3’

ICAM-1 | 5'-CGACTGGACGAGAGGGATTG-3’ 260
T 5'-TTATGACTGCGGCTGCTACC-3’

VCAM-1 k% 5'-GCAAGGTTCCTAGCGTGTAC-3' 340
T 5'-GGCTCAAGCATGTCATATTCAC-3'

B-actin i 5'-TGCTGTCCCTGTATGCCTCT-3' 220

NUE 5'-TTTGATGTCACGCACGATTT-3’
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Table 2 Effects of Shenxin Maihe particles on content of IL-6, IL-

8 levels in serum(x +s,n =10)

Biilh==s 1L-6 1L-8

=R B o .
/g kg /ng-L /ng-L

RN - 48.57 +3. 85 105. 21 =16. 40
iR - 182.86 +4. 42" 456.43 +12. 61"
b R B 0.036 78.03 £3. 86> 211.31 +19. 65%
S FE Pk 0.17 98.72 +4. 447 328.53 +15.22%

0.51 82.57 +4.35% 243.82 +11.53%

1.53 73.46 £3.59% 195. 64 +12.97%

TGP RALEY P <0.01; 5H AL Y P <0.01
(#£3~41).
3.2 Xt NF-kB, TNF-o, iNOS, ICAM-1 F1 VCAM-1
mRNA KK 5T R H L, R
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IKWE R (P <0.01) s SRR L HL, 20 2 AL
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(P<0.01); H 4 J5 e il & 4 5 NF-kB, TNF-a,
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Table 3 Effects of Shenxin Maihe partides on NF-kB, TNF-«,iNOS,ICAM-1 and VCAM-1 mRNA expression(x +s,n =10)

4 51 Fl /g kg ™! NF-«B/B-actin TNF-a/B-actin iNOS/B-actin ICAM-1/B-actin VCAM-1/B-actin
5 FA - 0.20 +0.01 0.15 £0.02 0.13 £0.02 0.15 +0.02 0.21 £0.02
LA - 0.85 +0.03" 0.92 +0.02" 0.50 +0.01" 0. 66 +0. 02" 0.80 0. 02"
Hiy /R W o 0.036 0.36 0. 03% 0.30 0. 02% 0.37 +0.01% 0.37 0. 02% 0.35 0. 02%
S0 72 FTURL 0.17 0.46 0. 02% 0.79 +0.03% 0.32 +0.02% 0.45 +0.02% 0.51 +0.02%
0.51 0.41 0. 02% 0. 60 +0. 02% 0.18 +0.02% 0.40 +0.01% 0.37 +0.02%
1.53 0.30 0. 02% 0.32 0. 02% 0.14 £0.01% 0.34 0. 02% 0.26 +0.01%
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Fig.1 Effects of Shenxin Maihe porticles on NF-xB, TNF-«,iNOS,
ICAM-1 and VCAM-1 mRNA expression
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Table 4 Effects of Shenxin Maihe partscles on VEGF ,HSP 70 and

COX-2 protein expression(x +s,n =10)
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4 itig
Tk 9 2 M PR AL, e B N SIS A B ) B
AT ZREUR B R AT O DR A B
Wy, AR 98 My 9 2, B L BELC K, S
Fi" o PUPRIACY, B A A5 2 Bl 3 A B [ 4R
A K LR IR B 1 S U | I T A U T LA
P v B 2 U A . 2 M A SRR N B BT R A

- 136 -

e s ---d HSP70

D SR G e — X2

1 2 3 4 5 6

B2 SO EMFH T VEGF,HSP 70 #1 COX-2 ERKREM M
Fig.2 Effect of Shenxinmaihekeli on VEGF, HSP 70 and COX-2

protein expression

DA™ IR TR S — A R B Bl Ik ok R A
2 5 U 95 1) 7 BB R el 2R S S 2l Ik 0 R T £k ) ik
AR, AR SO 5 40 22 FURURLIA YT 55 10 7598 1
495 I B A FHAIL T A9F 7 458 46 2 48 SE Atk o

S 0> A7 FUURL 2 K 46 A% 48 28 3 7, Bl E Jin ek f
R BE R 254 o s A S B AR A 6 R
2y B0 27 FAEURL N 25 b I DR 5 19 300 9 35 7 A
TR RIS B 58 Kk B, S0 22 VUKL X e
NI B IR T AR 2 38 ok G v Y A AL G i R 2
A =L ERIT AS RS B R R
TR B 2 2 Rh AT S R T A E S
AU 22 TR 28 T2 25 RO 25 30 AR N 25380 25 ) %%
Sk AR AL 2R S0 5T A JERE B % AR R ML R AT
TRABIESE, Rl R A 20 25 42 A B AR 4

ZE AT SE Kk B, 250 LRI P R A o0
JILZH 41 NF-kB #3805 , N L 2 NF-xB J 0 LGk
I PR IR Y A S T2 — ARSI R
B, 240 LA 21 b NF-«B B800% , NF-xB 23 B £ 3l
B IL-6, IL-8, TNF-o, iNOS, ICAM-1, VCAM-1 F0I
COX-2 FFEM X RAEHN Ty FRik, Hp, R4 A
F TNF-o B i 35 hn, o 68 ] 3% iNOS, ICAM-1 Al
VCAM-1 75 S it X () 8 4 i 32 3k 5 IL-6 m LU 3%
B2 40 T ICAM-1 (% 3% 35, i =8 i i 51 & .0 L 431
P30 A B0 REOR G YT IS L IL-6 A IL-8 %
% {5, NF-xB, TNF-a, iNOS, ICAM-1 1 VCAM-1
mRNA ik FEAK, COX-2 & 1Rk B FEAL, #
B 45 45 25 ) Y 66 B I 10 40 0 PR T 3R ak, AT A
FEADH T 0 WILAG A5 AR I BT S0 22 RN UL 1D
il NF-xB {5530 i Ui 049 AH 56 R RE 1, 2 HAR 97
TR Z — o 7 NF-«B {55 B 19 5 — i
B BRI VEGF Fil HSP 70 23550 1 4 41 5 3%
Fhi UL NF-«B #3006 I, DAL 2L 4 T A 3K
PRAP R A A I iR Rk, HaE i S0
32 TR IR YT 5 , VEGE FiI HSP 70 it 26 ik %5 46 751



21 B S )
2015 4£ 3 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.21,No.5
Mar. ,2015

it — T, YRR LA RR R
PSR o B R IR T NF-«B 36 P, X 4
4 VEGF F1 HSP 70 - AT DL 3 5 2 B8 1 iz 358 41
ZUE G A0 WL 0 7 FH 3 5, 42 2R 0 LA 405
LA N IR0 SRS S

g5 LT IR, 20 2 UKL vh 22 Fh AT 55040 5 20
Xt LS i # AIE AAE R, AL R s SR T
NF-xB {55538 % , A6 3¢ 48 0E B 1 i A 4R 47 B 7 2
ZRIBAR T I Z2 A JE R RN B P S T % e O L S )
TP ER W . ARBF5E R S0 2 R 2 15 &
AR R A7 R T 0 A B I R L R At B O K
P, v BE Sy JUL SR ol P T 0 09 25 5 iR O 4R
2%,

[ &% 30Hk]

[ 1] Ren Cong, Bao Yong-Rui, Meng Xian-Sheng, et al.
Comparison of the protective effects of ferulic acid and
its drug-containing plasma on primary cultured neonatal
rat cardiomyocytes with hypoxia/reoxygenation injury
[J]. Pharmacognosy Magazine,2013, 9(35) :202-209.

[2] EMC,HREL GQKEF ASRBTZMMAR
HA BRI SRR [ T]. a2y, 2012,
34(11) :2240-2242.

[ 3] Zeok, @moBd, mAE, & ST ULl 1 iy
ERRI L ZMELT]. P ESER IR %54 ,2012,
18(18) :17-19.

[4] s AREIM]. b0 AR A Ak, 2006

264-273.

[5] ZER,EB30E, BN CRBLE KT T
MR SCLTT. rp O i 4 2% 75 ,2006,7(3) :198-199.

[ 6] Spanier A J, Mc Donough K H. Dexamethasone blocks
sepsis-induced protection of the heart from ischemia
reperfusion injury[ J]. Proc Soc Exp Biol Mod, 2000,
223(2) :82-87.

[ 7] Ahman R. Risk faetours in coronary atheroselemsis
athero-inflammation ; the meeting point [ J ]. Thromb J,
2003,1(1) :4-7.

[ 8] Rangogiannis N G, Smith C W, Entman M L. The
inflammatory response in myocardial in faction [ J].
Cardiovase Res,2002,53(2) :45-48.

[9] WangY Q,Guo X, Qiu M H. VEGF over expression
enhances stria talneurogenesis in brain of adult rat after
a transient middle cereral artery occlusion [ J]. J
Neurosci Res,2007,85(1) :73-76.

[10] Yamamoto K, Sarukawa M, Ito T, et al. An anti-ulcer
drug, geranylgeranyl acetone suppresses inducible nitric
oxide synthase in culture vascular smooth muscle cells
[J].J Hypertens,2005,511(2/3) :109-120.

[11] Matsumori Y, Northington F J, Hong S M, et al.
Reduction of caspase-8 and-9 cleavage is associated with
increased c¢-FLIP and increased binding of Apaf-1 and
Hsp 70 after neonatal hypoxic/ischemic injury in mice
over-expressing Hsp70 [ J]. Stroke, 2006, 37 (2):
507-512.

[BREHE Bikik]

- 137 -



