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[WHE] B NEFOLFHNE.LYENSEPFEHETE NS RMASLEES M /5 &K IPOC) T
Xt A RO LB /B EQ/RBGERERFMELMNMMIER. HE ¥ 75 HSD XKREMIEFRE
HRsE,BE15R. OBFARE . B RIKBHORMBEEZTERAEIL; OI/R 4 . 1.2 0 Kt X B.L
WLk 30 min 5, B A 1 h;@IPOC A . ZH A BT 30 min 5,4 FEEEEE 10 s, FREtMm 10 s,
BER3KEREZBEEE 1 hOAAMRA . AEZMTFBEEHF40. 9 mg/kg)14 d 51T IPOC; ©E I 4 -
EEBEFPHEFTNEREFHBRA )N EE 3.20 mg/g . FIHM 1. 73 mg/g)0.40 g/kg MEEL VB
(0.16 g/kg)2 ml,14 d 547 IPOC, BER.I/RIPOCHELE 14 d EEHSRA MK, LRERFHEEHKR
I, #3017 L ER %5 R T8 (CK-MB) U4 & & T (cTnT). 8 & L4 15 1L 8§ (SOD) . 7§ — B (MDA) . B 41 i
M FEAL-1B.IL-6) B C- KM EH (hs-CRPY K ¥ BRL AR, RETUERABESEH . HHEAXBREZE
FE#, R ST/RAHE,IPOCAAKRMEF CK-MBIEAM  TnT SRBERR . LEERREETH,. K
AR B A5 47 B0 B 38, I 3% & FE R F IL-1B.1IL-6 #1 hs-CRP & # B ¥ R K (P<<0. 05 B, P<<0.01), FMRE
FHMARS IPOCEKAEATH - SRBEAREZSEILEM CK-MB 5, 3 7 7 & M1 7# SOD K ¥, &
IL-6 7K (P<<0.05 B P<0.01). &t WhBHBFHEMAKA IPOCAZERE /R It RARERN R
SALR M OB ER . BT OCNERER, RPONERA,
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[Abstract] Objective To investigate the protective effect of Chinese herbs (rhzoma chuanxiong
(JIIB), radix angelicae sinensis (¥ 1H), rhizoma coptidis (# # )] for activating blood circulation and
detoxification (% Ifil ### , ABCD) associated with ischemic postconditioning (IPOC) on inflammatory factors
and oxidative stress after myocardial ischemia/reperfusion (I/R) injury in rats. Methods Seventy-five
Sprague-Dawley (SD) rats were randomly divided into five groups (each, n=15): (Dsham-operated group: a
suture was penetrated around the left anterior descending coronary (LAD), but not tied; @I/R group:
ligation of the LAD leading to ischemia for 30 minutes followed by 1 hour reperfusion; & IPOC group:
occlusion of the LAD for 30 minutes, followed by repetitive three times of alternate reperfusion 10 s and
ischemia 10 s, and lasted 1 hour of reperfusion; @ western medicine control group: pretreated with
intragastrical administration of fosinopril sodium for 14 days, 0.9 mg/kg, then treated with IPOC 2 hours
after the final gavage; ® ABCD group: pretreated with intragastrical administration of 0.40 g/kg Fufang
Chuanxiong capsule (% 75 Il Z i ) which was composed of two constituents: ligustrazine (3. 20 mg/g) and
ferulic acid (1.73 mg/g), combined with 2 ml rhizoma coptidis alkaloids (% ¥ 4 %1 %, 0.16 g/kg) for
14 days, then treated with IPOC 2 hours after the final gavage. Sham-operated, I/R and IPOC groups were
given intragastric administration with equivalent distilled water for 14 days. After 60 minutes of reperfusion,
blood was drawn from abdominal aorta and serum was separated, and the rat heart was taken. The serum
levels of MB isoenzyme of creatine kinase (CK-MB), cardiac troponin T (c¢TnT), superoxide dismutase
(SOD), malondialdehyde (MDA), interleukin (IL-1B, IL-6) and high sensitive-C reactive protein (hs-CRP)
were detected. Under light microscope, the myocardial structures were observed, and the rate of myocardial
infarct in the left ventricle was calculated. Results Compared with the I/R group, the serum CK-MB activity
and cTnT levels decreased significantly, myocardial infarct rate reduced remarkably, index of oxidative stress
improved and the levels of serum inflammatory cytokines IL-18, IL-6 and hs-CRP decreased obviously in IPOC
group (P<<0.05 or P<<0.01). Compared with I/R group, the myocardial infarct rate and CK-MB activity
were further decreased significantly in ABCD group, the serum level of SOD increased remarkably, the serum
level of 1L-6 decreased obviously in ABCD group (P<C0.05 or P<<0.01). Conclusion The combination of
Chinese herbs for ABCD and IPOC can play an important role in the protection of myocardial tissues and
reduction of the size of myocardial infarct by alleviating the inflammatory reaction and oxidative stress induced
by I/R injury and inhibiting the release of myocardial enzymes.

[Key words] Acute myocardial infarction; Ischemia/reperfusion injury; Ischemic postconditioning;
Chinese medicine for activation of blood circulation and detoxification; Oxidative stress; Inflammatory factor
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e 2 40 ILE FE (AMD i & 7538 i B B, 0 B
Bk i /75 3 2 (/RO 3 15 BT 4 JF 1Y T 108 35 e 78 1) AR
A2t R, B EAIERETRTRENE
B KRB b 068/ T 8 0 145 R E T O A M A T R
AR, EERBF KR, BN E E M (IPOC) 2 — I
BERP LI B BT RGN AR, B HRE
R, R, A RIFONANRY. ZAYHLE
M IPOC ZEH XM RME P EAMES, FLRP
UBNARBFHHRERLGY)E . SHAREHT
AN RME, REHS IPOC B4t 319 I/R #
BOMRFER.
1 HR5H%
1.1 ZEHBEHFIEREERRINE R
3.20 mg/g FBTELEE 1. 73 mg/g),0. 37 g/ ki, {5 :
0802205, I KRB R ARBARA AL HiE
(FEHSEEEYR , FEZ 6.25 g/g, HLH
R EHNGERAARE BELEANF (BHRE:
& i%),10 mg/Hr, # 5. 0804087, By *F & b % i
EHAERARALE. PIEES TCTaDRAAE
1% B RapidBio Lab 24 8] & 7= ; Il B2 ¥ 6 [F) T &%
CK-MB)EFM EHIL TP EBEEYRERBA
R F R 4L B 40 B A E (JL-1B.IL-6) BUit S % 3K
FEHEFLEFEYERAAAES B C-RUE
H (hs-CRP) X ) & B 3% E E&E labs Inc. A A&
75 48 S AL Y 1 {L BE (SOD) . — B (MDA R H &
HERERBEARAFAE S WELAE w2
(N-BT) i1 L@ AL 2R 7=,
1.2 FYHAHEAMEEEE.SD KR 75 B, B H
Al HAE 180~200 g, It B EAELRFHPHEA
BRAFRM, TS SCXK (3)2007-0001, #%
BN ERESABFEARAEA.I/R4.IPOCH.BHH
SRA.FHENREASA. 415 R . ShEE
FESKEAR GSEEE &Y HF RN
(S & 20 ml/kg, IR 50 K/min), FLE
25 R 3h Bk G Bk B B 3 LA BE B £ 5 B IfL 3
3I0min)EYIATIRI0s WEET. GRMEHRM
IPOC #1E. BFRLANFR . AL,
1.3 ABEFE.AHMERAMPHEORETAKRR
SHEERFEAA I mg/kg REHNEZ R
(0.40 g/kg) IMFE LYW 2 ml(0. 16 g/kg), FkK

Z&WE -BEXARBEELSHBIE (30772868); BR“+—
.75 X A B BY IR H (2006BAI04A01-2)
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fEEMmA - WQ984 ), L (HO WAREAN MLHELE.

KEEGE2hf7IPOC; KA BHEEERARE
K. BAHE%EEH 14d. I/R 4 f IPOC 4 TFRK
HEHE2h 8 I/R BHER M 30 min, FEH
M 1 DRFTIPOC, LRSI BPEMEE LI
AR ELE2EFER, FHARBEYART; KPR
FARH1HI/RH 4 R.IPOCH 2 H. X RA
2R . FEmEEL 2 R, LRI BRP™HEHATH
YRBXER,

1.4 BRUWEHERFE .- BEEERS, B EIEKR
I 4375 1 5, A 0 5 WA A 5 18 R K RO B BE LB
SHANBTRENEZELNERATR. SR 5 RA
PR BKB R, HRE- 80 CKBHF.
1.4.1 [FFE RSN A B S B W e i g 5
1L-1B8.IL-6.SOD & & ; F B Bk % B % Mt 3% (ELISA)
5 hs-CRP & &; M2 CK-MB JE#; s
¥ ENERE TnT §&; ARRELZBREN
Z MDA &,

1.4.2 LUERERRAN-BT BRE. £EE
R =D NERER/AZHR X100%.
1.4.3 LHALREFRNE . LCMERTH,.HAK
E-BFAHDRE, XETRERAESEN.

1.5 Siit44b¥. 8 F SPSS 14. 0 34 AL HE B4R,
FESEUBRLREE GLORRF, BHELE
REBHERFESN BAREBERABE,P<
0.05 AERAGRIH¥E XL,

2 & B

2.1 FOEFFHFLEEKA IPOC Xt I/R KB
LUBEMEZERRFENERGE D. 5BFR4
H#,1/R 4 CK-MB & #:f1 ¢TnT K EHHBEFAH
(¥ P<0.01), 5 I/R 4 H.%,IPOC 4 CK-MB 1§
#.cTnT AFBERMK G P<0.01)., §IPOC H
W&, AN BANELRSHA CK-MBER®EE
FEfIE (P<C0.05 f1 P<0.01),cTnT S B EH B[
K, HERELRH¥E X P>0.05) . UERAR
¥ NBT a8 0NERTEE.BFRAERR
BRR,/RAERXHE .5 /R 4 & ,IPOC 4
EEBREEEW/NP<0.01), 5IPOC AMH,
VX BAMENAEHLEZFERETFHEE /D
(¥ P<0.05),

2.2 EmAEFPHBLEERS IPOC X I/R KK
FAAMBEROERGGE D . 5SBERALE,I/R
HAKRRMAE SOD FRHBFFK, MDA FEHEF
(3 P<<0.01). 5 I/R A% ,IPOC AME %5
74 SOD § By BF+H , MDA & B9 B K
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(¥ P<0.01), 5 1POC A 8, VG 25 0 FRAH #0135 o
REBEHASODEEYHERR® (Y P<0.05),MDA &
BRE, HERITEITH%E L (E P>0.05),

%1 HAMmMW CK-MBEE.cTnT 21

¥ 3 1: 23 13 JCED)]

E:E) HP% CK-MBkU/L) TnT(pg/L) EEHEREY)
BERA 14 0.6940.11 0.0240.01 0
I/RE 1 1.6440.23*  4,4140.93* 35.2843.85
1POC 4 13 1.2240.19°  2.53+0.51° 21.02+2.29°
WHMEE 13 1.0540.22¢  2.3640.96° 17.1743.124
EnEEa 13 0.9540.20°  2.32+1.21° 16.0143. 26

B 5RFAENLE, P<0.01;5 /RAWE
5 IPOC 4 H 8 ,4P<<0. 05,°P<<0. 01

»*P<<0. 01,

%2 £4AMmMKSOD.MDA S REZ(x+s)

451 FHHE SOD(pg/L) MDA (umol /L)
BFER4A 14 48.55+ 6.24 7.45+40. 84
I/R# 11 37.85+ 6.54° 9.0140. 60
1POC 4 13 53.23% 7.73¢ 8.1740.59°
[ipspsgit:! 13 61.26+ 8.634 8.1040. 56°
EmRES 13 63. 90416, 53« 8.1040. 72°

¥ 5BEFERE LK, P<0.01;5 I/R 4 H8,°P<0. 01;
5 IPOC 4 H 8 ,4P<<0. 05

2.3 FMAREPEBLERKS IPOC 3 I/R KR
REPHRAFHERE D . SBFRAHALE,I/R
4 IL-18.IL-6.hs-CRP S BB A K (B P<
0.01), 5 I/R 4 K% ,IPOC 4 IL-1B.IL-6.hs-CRP
B BB P<0.05), 5 1POC 4 3%, B
%ot R 25 17 I 4 2 4 IL-6 & B B B M (P<<0. 05
F1P<<0.01),

2.4 HMMBEFHIAEES IPOC 3 AR I/R
DAL RBEANERE D BFRALN4EA
SHEBHBRG, EARHEF B F. AN 4 E R
FooK B L AL 0 LA 40 UL AT 4 % 0 B 40 B A e B
Wi. /R A0 KO0 EHTREL, BEBE KL
RS, T WL 78 WAL 5 0 WILIR] B AT 5 3R>

%3 HKEIM;NIL-1B.IL-6.hs-CRP S RMEB (x+5)

&% #h% IL-1BGe/L)  TL-6(ng/L)  hs-CRP(ng/L)
BFR4 14 0.3140.87  120.333+31.70  1.4040.51
R4 11 0.5540.13*  288.31445.53*  2.59+1.03
POC 4 13 0.44+0.09°  243,13437.68°  2,00+0.60°
BHMEA 13 0.4340.15>  201.88459.67%¢  1,93+0.55°
En#EEL 13 0.40£0.09°  193.67+64.60° 1.64£0.51°

. 5EFRA R, P<0.01;5 I/R 4 &, P<0. 05,
°P<0.01; 5 IPOC 41 K3 ,¢P<0. 05,°P<0. 01

e, DL A B g R R R R R, A
MEMRE FRIFFE, REARBEA R, O UT %
FiERR OGS ROL, FmEME  BAWHK, 0
G RFEm. S X FERFERAREE, IPOC
HERBBHALNARELR REBH OITEE
AEBBESE BRYBE/RABB, AP ELRE
HATERHE .

3 "W @

IPOC B 7 bk 5 9 1 FF f B X e Bk 7 5 8
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IR OBHBERPER. CIBEERERE
HEW—R5 240, 10 5 i T 45 B 49 B AL BL K,
PR A M ZE S BRI B Y R BB R R, B T 4R
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B9 B B IR %, # & IPOC i i 55 T 9 2 8 1 9 I
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RO MERERAM SRR EEERUR
il X EF R B VI K, Fujita R 3, IPOC 7]
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P AR R R b O ST R - 0 A T O gk ot T R/
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BE/ABEOCI /R EROEEER.
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Ff 7] 3% 3K — SO R & AE A BT AR AE B F L 40 IL-6,IL-10
Fo B 3R 58 B F-o (TNF-o) , J3 S F1E Y5 5 3B 4 4iF
R, AT 0 E O LR 457 hs-CRP 2 BF B4 30 89
IL-6 RETH—HattHRNER, RRERS
PRFE.EEBENIER. EERMFRIUESEL hs-CRP
AKEABESLNER. PR EXEKREFRES
%0, g AE R B0 FE O AL SR i Y B B B T L EE M
EABEmME,ZE /R WBRGNEH P HLEETERE
ARERERNIBEIELEREARNBL.B
HURRIERFHAEBRMSW. IPOC 3.0 B # 7R
PHEAEEENOCNERER. IRLBRES,
KB RBRF. —ELE . LRk ATP BRHE
B ARG EEREER AT ERE
REGFZHENGEEEIBRR.EAMRERER, &
mAEFEFZS IPOCKRAEATTHBRERRERF
MEE  BREEERGRERD .
BREH EAHES /R RGABUXE,
OHLI/R BFE B EZER M, T SOD 3§ % 1K,
SHEHHEED, HEERS A4 MDA
ZEBERTENEHMIE MBELNARAER
B, BB=E N LBKE, Galagudza FUIH R
MESE,IPOC (B E B2 B, BEA K IEFF
SHEEESENLESEHAENER LR HFE
IPOCHB M EFEESIBHRAELBFLER
. Kin Z035 5758, IPOC 8.0 ILER 3745 FA T B
HEERMEHSEAERMTEAMERER. 2HR
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WESOD BFH . EFERANERNES, BE
I/RMAL BTG, R HARKSHTIE.
BIREXMFEHEABHE B LR . BEHR
F REMFEAOEEHY RN ERRS, HTE
BRYENER XILERIBPERAN RER
W HEEWERRMRESL. . FTERNER. &5
JNE B2 ) Y BH R, R 55808 MR .
NERRNERH—RHAEREDR, LA M H 0E
FHEIAREE. AP OEAE AEOBREE.
BLEAR D EdELERSERACMERE
HHMNNE A W EER S, B R REE A &S
HeEMmEm /MR RES TR, AA YE OB M
ROBEEMER, BEARBRYINEWEHE
O LR I . 30 S fE B F4E RO, Bl gl
B YAMBEPAEARMAASESESAEERL
HEAEROIERLE OBK . HE R BN S

HAE B F 7 I B O T, SRR X /R JE 0 AL
HARBRFIEA.

GLpR.EMBEFZHS IPOC KREEMAT
i A W R AE R T R 38 9 4 AL R K BB g T O
O UL RIRFE Yy R B R B L /b0 LR 3 1 AR
REX O L/R BGRPEREILEZ—.
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