55 24 %5 14 W) FEXEAFFEHRE Vol. 24, No. 14
2018 427 H Chinese Journal of Experimental Traditional Medical Formulae Jul. ,2018

75 5 B B A G B R R O L R
PP TR B DR AP A T BB

wE L oA mx
(1. 2FFTXKF 53R HBEADBEFTRAAXTHRETLLRE, 6F 8320005
2. HBEESRABRGYALI, BEKF 830000)

[(WE] B ARDI7 B 4L 8 88 ( Ziziphora clinopodioides flavonoids , ZCF ) X I i L5k 1L P 788 i 45 40 v 40 B oy
— AL A (NO) Fin 4 f 4 = /Y 5% ) S HHL . 773560 HOR BRUBEHL 43 A (B T AR 48, B i FFE R BY A, 5 FF SR LA
(130 mg-kg™") ,ZCF fi . P [T A 41 (75,150,300 mg-kg™") o 8 £5FL A B0 0T 524K 3 Wk 72 G % 2 30 min, FF9EEE 3 h #Ear
5 10 PR R A A A B, 0 s A B L v T UL VB ) T ( CK-MB) |, 2L R M %0 ( LDH) |, 8 4801k ) B AL T (SOD) |, 245 e H ik i 4
LY (GSH-Px) ,§ B (MDA) ,NO Hl — S fb A 5 i (NOS) S5 A SCFR R 248 fk o 2,3, 5-G 4k = 2R JL U Sk ( TTC) e 64 12 37
B0 WU FERR B, 95 AR -2 (HE ) Yo €835 00 45 B0 UL 2H 28005 302 Bl A | DA 2K i 7% 8 il A 1 ¥ ( TUNEL ) 48000 48 it 94 1=
Sz e % O A ek A Tl % 20 125 (Real-time PCR) A5 B 248 A bk (0988 / (1 1995 -2 ( Bel-2) Al Bel-2 466G X 2 [ (Bax) mRNA 3%
Ko R S5BRTFARM L, BAA A RIME T CK-MB,LDH, MDA 1 7 & & % 7t & , SOD, GSH-Px, NO 1 NOS (¥ i 1 . 2 %
I, O LA AL R B, (] WA 4 I A T, W3 T A Bel-2 mRNA %35, [ Bax mRNA K3k (P <0.01), 584 LE,
ZCF %525 2 R W] b [ I K BRUIfiL ¥ ' CK-MB,LDH , MDA fy % # , 4% SOD, GSH-Px,NO F1 NOS f#{f Pk , [7) B T R A% 0 JILAS 5E 1H
R, A3 e a0 UL 4 8 BAE A, B0 40 A O T, 3% 198 Bel-2 mRNA %3k, T i Bax mRNA ik, #2# Bel-2/Bax /K (P <
0.05,P <0.01), £1i®:ZCF nJ yal 4% K Bk i O LA 35 05 4 D, HC AL o) 6 50820 48 A el Bk 7™ 4 R 3 NO & g, 9% Bel-2
mRNA () 3%35, T 74 Bax mRNA #9335, W0 40 0/ T4 ¢ .
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Protective Effect and Mechanism of Ziziphora clinopodioides Flavonoids

Against Myocardial Ischemia-reperfusion Injury in Rats
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[ Abstract | Objective: To explore the effect and mechanism of Ziziphora clinopodioides flavonids ( ZCF)
on oxygen free radicals, nitric oxide (NO) and cell apoptosis of myocardial ischemia-reperfusion injury ( MIRI) in
rats. Method: Totally 60 rats were randomly divided into sham group, MIRI model group, compound Danshen
dripping pills group (130 mg-kg '), low, medium and high-dose ZCF groups (75, 150, 300 mg-kg™'). The
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model of MIRI was established by ligating the left anterior descending coronary artery ( LAD) for 30 min, which
was followed by a 3 h reperfusion. The levels of creatine kinase isozyme ( CK-MB ), lactate dehydrogenase
(LDH) , superoxide dismutase (SOD) , glutathione peroxidase ( GSH-Px) , malondialdehyde (MDA ) , nitric oxide
(NO) and nitric oxide synthase ( NOS) in serum were measured. The degree of myocardial infarction was
evaluated by triphenyltetrazolium chlorid ( TTC) staining, the pathological changes of myocardium in rats were
observed by hematoxylin and eosin ( HE ) staining, and the cell apoptosis was detected by terminal-
deoxynucleoitidyl transferase mediated nick end labeling ( TUNEL). Quantitative Real-time PCR was utilized to
measure Bcl-2 and Bax mRNA expressions. Result: Compared with the shame group, the content of CK-MB,
LDH, MDA showed significant increases, while the activities of SOD, GSH-Px, NO and NOS showed significant
decreases in the model group. It also showed severe myocardial infarction and obvious cell apoptosis. The
expression of Bel-2 mRNA was significantly down-regulated, and the expression of Bax mRNA was significantly up-
regulated (P <0.01). Compared with the model group, ZCF significantly decreased the content of CK-MB, LDH,
MDA, and increased the activities of SOD, GSH-Px, NO and NOS. At the same time, the area of myocardial
infarction was reduced, the pathological changes of ischemic myocardium were alleviated, and the cell apoptosis of
myocardium was inhibited. The expression of Bel-2 was significantly up-regulated, whereas the Bax mRNA
expression was significantly down-regulated. The ratio of Bcl-2/Bax was significantly increased (P <0.05, P <
0.01). Conclusion: ZCF can reduce the damage of ischemic myocardium in rats and play a role in protecting the
myocardium. This may be related to the reduction of oxygen free radicals, the promotion of NO synthesis, the up-
regulation of Bel-2 and the down-regulation of Bax mRNA expression and the inhibition of the occurrence of
myocardial cell apoptosis.

[ Key words | Ziziphora clinopodioides flavonids; myocardial ischemia-reperfusion injury ( MIRI) ; oxygen

free radicals; nitric oxide (NO) ; cell apoptosis
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B TE A 5 B I 6 B & R FH 05 25 B 2R AR i
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# 15 ( myocardial ischemia reperfusion injury,
MIRD) "' MIRI 7/ ) HL ] 7T 6 5 65 9 i 40 L B
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Y AT E AR A T 8, AR 4G 2R M5 RN % B i
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AL, 22 T 0 e I A5 I A8 0 AR
T ¥ B E R ( Ziziphora clinopodioides
flavonids, ZCF ) J& 77 7 38 85 46 b 1 E A ROl or 2
— L RT3 A T A A R R RUEL
R /o AL 200 i ke 40 52 40400 0 R g A e O JUE A B A 1
PRy HT, AL AT RE 535 bR A B b i, 3200 UL
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PR W] 5 4390 o 20180202 ,811B024 ) 5 B 4ff Jfd itk



24 B 14 W
2018 4£ 7 H

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24, No. 14
Jul. ,2018

EVRE/ 5 I %% -2 ( Bel-2) , Bel-2 A & X & 1 ( Bax)
mRNA £ 03 71 & ( Bl SR AE R A BR A A,
it 18 204054)

1.3 X3 ALC-V8S AU/NZ ¥y f i AL ( 1 i IR
Bl A YR A BR A R ) s BL-420F A A4: 9 #LBE SC 46
FG (A AR A BR A 7)) s Eppendorf centrifuge
5430R 5y B0 AL (L S SE A AT BR A FD )
UV-2600 540430006 ( H A B HEA W) ) 53001 Y
Z Y REMEAR A ( £ [E Thermo 2\ 7)) ; DBO A A7 i 4
HEAL (WAL 75 S AR B A BR A | ) 5 LC480 11 44 52 i
P E B B A W X R 1 (Real-time PCR) 4 (% +
Roche A #]) .

2 FiE

2.1 5425 60 HRERFEHL 3 MiRT R4,
B FOWE GEOBLOR A, 2O fF S oL A
(130 mg-kg™"), ZCF fif, P & ) & 41 (75, 150,
300 mg-kg ') AL 10 H {5 TR 2RI 41 55 51
TR A K . RATESES ST 4,5
K1,

2.2 KO USRI P R BB S R
REEEE 12 h, REEK 5 7 R 45245 30 min J5 #E 47
TR . R EARF AR BT &, H 10% K& A 1
(3.5 mL-kg™") M s 1 56 R e, A0 BiMOZ (152 . 5 R
W ddi A KB Y % 2 T, % 4% BL-420F A= 4 ML fiE 52 56
ARG, MEIEFHRET OB . 18 S#Ik A
B A D ARE  E /NS YL, B A
7 80 YK/min, {1 TN 80 mL - kg, BRI H K
151 Jigs 22 oy Ik b U1 FF K2 Bk, 861 43 85 0L 1A
Z UL A 3 B 4 W RIATIE M, /N 3 0
LRSS, APEAT 0 22 6 AR 8 ik R b o, T 220 R &
1 ~2 mm 4[] 6-0 5 FARZ 500 LR 2S5 LR
Bl K 25 A S, 37— 35 235 LA BEL BB 1M 378 9 (46 97,30 min
JEANTFEEFLER R 1 3 b 0 UL B I O O 0
PitiAd . DLGHL B ST 46, G i D0 LSS S0 4 o 45
LRI FRE" o WP AR T LA LSRR S
ok 2 i 32

2.3 KEUC IUAEZE i AL P 4 RS B
O, 4 CAEREROKIEVE T, JFE T -20 T
7 20 min J5BUH VI 2 ~3 mm B KA
F TTC YLy v, 37 C/AKEWEE 20 ~ 30 min, 5[
5 min R BT . Yo SE, I 10% HEJE O U 1
24 h 18R U) R e Xk SR 2 2, 40 X3
NIEH S, R Image Pro Plus 6. 0 i fF 04t , it
SO WU B T BUR

OISR AR R = (FEFEE A/ UL TR ) x 100%

2.4 DNIAHZUR 2RO LA A T W FR
5RO NEE T 10% 19 FH I v [ 24 h, o5 RLBE
KA PR, 98 KRR - (HE ) 4 45,200 £%
e T SO WL 219 B 24 A8 fk . TUNEL %L {5, ™
A& e BRSO 240 0 T a5 A Ul ] B R . 400 £
BER K BEALIE 6 AN [ A ALEF | 1104 4
L LA LR T3

O WUAR 8 T3 = T UL AR M R0 LA

# x100%

2.5 iy O WL A A5 AR B CK-MB F1 LDH % i
DN ZE PV VR A5 SRR BRI K B, PR AT O I IR
F @ PKEL I ,4 000 r-min ™" B0 10 min, 4325 13,
T - 80 C AT, 2 FH o ™A% Fic IR U B A5 0
CK-MB,LDH I .
2.6 I E LN FE bR SOD, GSH-Px {if 14 il MDA
FrE R E  TE TGS R R ER B, P T I I
i, B2 3= 3 ik B it , 4 000 - min ™' B0y 10 min, 43 2%
MY T - 80 CA&MTN, & M. B EmS S LAk
M7 SOD, b vk M 5 GSH-Px, i A8 B 1 22 2 75 )
JE MDA, ™A% 3 1 i B 450 % SOD, GSH-Px, MDA
KF
2.7 1M NO & A NOS il E  NO & &
1 NOS i P 4% HE U8B 15 1 B4 16 AT o i IC f 928
W R 325 4G 00 1t 3 P NO 7 i, R 40 40 D6l B vk
E NOS Ji
2.8 Real-time PCR #; il Bel-2 1 Bax mRNA 3 ik
B ISR VAL 20, VIR F 8 I, 4 B 5] & %ok
A S RNA HF 47 £ B, 35 A8 W5 &E i A vk A 0l
RNA ZfifF 528, B G BE Ay /Ay, = 1. 80 K i
YERGASFE ML o 44 2 76 BE J5 1) RNA BEA AT
BB N cDNA SR J5 HEAT PCR Vo Bl YT 51K
B-WL3h & (1 (B-actin, 189 bp) L ¥iF 51 ¥ 5'-
CCACCATGTACCCAGGCATT-3", F iz 8] ¥ 5'-
CGGACTCATCGTACTCCTGC-3";Bel-2 (90 bp) I i
Bl 4 5'-GATTGTGGCCTTCTTTGAGT-3", T % 5| ¥
5'-CACAGAGCGATGTTGTCC-3"; Bax (85 bp) , I i
214 5'-TGAGCTGACCTTGGAGCA-3", F it 8|4 5'-
GTCCAGTTCATCGCCAAT-3', PCR & J¥: 95
5 min;95 C 10 5,60 C 30 s,40 M1, % B-actin
NS MR 270 mRNA AR Rk
2.9 GitESrHr Beit e #OR A SPSS 20.0 4t
THERARHEAT 53 BT, AS TR A1) 22 53 FH SR DR 38 25 70 W o
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FRA BRI x £5 £, LI P <0.05 25 H 51
X

3 &R

3.1 BIREE ST S5SNI 0 A R Bl O ILAS Ak
Y BBURRFE AR o 8 3 W R R FL T AT T 5 L e AR
Bl bk 2 A B S T, o0 ER PR HS BB A 3 T kAR, ST
B e W Y S0 F e, SRR BRZE A0 LR 1t
PV A8 0 A 7R A ST R ) o

3.2 X} MIRDI RELO AU SE AR 52 R4
OV EIE R LT OIS ; 5 T AR b, B
AR BE I AR 3 2 RO U SE R B 5 (P <
0.01) ; 5 R WAL, FH 2% HLH , ZCF % 5] & 4
YIRe U D O WU B T R AR O LB SE AR BE (P <
0.05,P<0.01), W1 fFEI1,

A B C D E F
A BT ARH; B R, C. FFSWHALA; D. ZCF 75 mg- kg™ 4 ;
E.ZCF 150 mg-kg ™' 40 ;F. ZCF 300 mg-kg "2 (¥ 2,3 [d])
Bl 1 ZCF 3 MIRI X R0 AL L E AR B & 10
Fig.1 Effect of ZCF on infarct size in MIRI rats

F1 ZCF I MIRI KROMMERERMZIN (2 +5,n=5)
Table 1 Effect of ZCF on infarct size in MIRI rats(x +s,n=5)

241591 B /mg kg ™! O UL T B %
TR - 0.95 0. 09
g - 42.90 £1.91"
P& AL 130 14.77 £1.90%
ZCF 75 39.79 +1.28%

150 24.04 +0.79%
300 13.97 £ 1. 62%

S TEARA LR P<0.01; SHB A LR P<0.05,7 P<
0.01(F2~61d),

3.3 XF MIRI R RO LA SUR BE S22 2 m Ot
OB R RO WLES M, AR R 4L LA 4

HE RS, A MR A (B 3 50 (06 T, 80 T G A Jl | & i
R, TR TG s B B 410 U ™ o, 20 A%
CRIEY ) 5058 M 20 TR0, K b B e of R I

JEH SRR LR, P S U O JULEE 4 R S
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F, K R 10 4 L R Mk A R, A R R
MR 3 ZCF 755 v 7 0 28 Al B S8 AU e ot P94 1
SR LR, 4 A A G AE X 3457 ] 5T 48 Pk 2
Jit 35 i WY S el 2>, Kb U o A 0 Y b
AR 2 20 ) B AT A R o 1Y) AR P 4 B R0 o0 L ZF 4
Heg i iz i il . WK 2,

2 TUNEL L8R3 AR R Y45, 10 LA
A% M % A £ TR A £, TE 0 L 40 A Bk e
W, BRI AT R SR TFARA R, BA
WEMZER (P <0.01) ;45 TP AR ZCF )5,
T4 IO s 2 (P < 0.05,P <0.01), 45 12 7R
ZCF A] LI LA M g 8 1, LI 3 RnER 2,

B 2 ZCF 3t MIRI X RO LR E ST MF NN (HE, x200)
Fig. 2 Effect of ZCF on pathological changes of myocardial
structure in MIRI rats( HE, x200)

A B C

F

B 3 ZCF % MIRI 5 5 /0 B 48 B3 T B9 8% i ( TUNEL, x400)
Fig.3 Effect of ZCF on cardiomyocytes apoptosis in MIRI rats
(TUNEL, x400)

3.4 X MIRI (3% .0 UL 05 45 A5 B CK-MB 1 LDH
FISEI 58 F R 41 g, BER 41 if 7 CK-MB,
LDH {FM R E T (P <0.01) . H5HAA L, JH
Z:it JLAH , ZCF 5 PRl EE2H CK-MB Al LDH () 3
Wl FEAR (P <0.05,P <0.01),ZCF {& 5 & 41 Xt
CK-MB {1 (1 5% i 5 450 10 2 Lo At A 8 35 1k 22
(P<0.01) %t LDH i ¥ () 5% mi JC &b 2 1 22 5 .
W23,

3.5 X MIRL K B 7% o % 4k R # 48 #5 SOD,
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%2 ZCF 3t MIRL KR OB TR (xts,n=5)
Table 2 Effect of ZCF on cardiomyocytes apoptosis rate in MIRI

rats(x +s,n=5)

21 5 F 4/ mg-kg ™! O LA PR T2/ %
BFAR - 7.36 £0.58
L - 56.02 £2.91"
&AL 130 22.37 £2.20%
ZCF 75 47.19 =1. 887

150 38.99 +1.83%
300 28.14 +1.39%

%3 ZCF 3 MIRI XI5 CK-MB #1 LDH jE iy 201 (% + 5,

n=10)

Table 3 Effect of ZCF on serum CK-MB and LDH activities in

MIRI rats(x +s,n =10) U-mL ™!

2 53] F 4/ mg-kg ™! CK-MB LDH

% FA - 0.20 +0. 04 9.57 £1.49

FAY - 0.84 +0.30" 13.09 =0.75"

P2 U 130 0.44 0. 02% 10.91 =2. 45%

ZCF 75 0.52 +0. 04> 12.78 £0.22
150 0.37 +0.03% 11.45 £0.98%
300 0.34 0. 05% 10.24 £0.9%

GSH-PxJz MDA /K15 m 58 F R4l H 4, #
R BEAS & 34 in MDA (% % &, F# X SOD, GSH-Px
TG (P <0.01) , SEIAIY] HL#, B ZCF (K5 &=
A, FES0 AL A ZCF & bR R4 2 BE 0 B T
5 GSH-Px {ifi P, BEAIL MDA & &, i ZCF 45 57 & 41
KT SOD i (P <0.05,P <0.01), W# 4,

%4 ZCF 3t MIRI X R 15 & SOD, GSH-Px 2 MDA & & I
(xxs,n=10)
Table 4 Effect of ZCF on serum SOD,GSH-Px and MDA in MIRI

rats(x +s,n =10)

a5 H SOD GSH-Px MDA
mg-kg ™! /U-mL ™! /mol -L~! /pmol - 1,7
BN - 192.61 +46.36 1.53 £0.07  3.26 0.77
(8] - 130.29 £20.05" 1.31 +0.04" 6.48 £3.02"
&AL 130 180.29 +£39.95% 1.45 £0.05%  3.87 +1.04>
ZCF 75 166.82 +£18.67% 1.37 £0.06  5.08 0. 81

150 173.74 £10.74%) 1.42 £0.03>  4.29 +0.09%

300 184. 05 £20. 85> 1.48 +0.06> 3.89 +0. 45

3.6 X MIRI & B iE & NO F1 NOS 7K 5 fit) 5% i
R 28 1 35 NO 1 NOS /K SR T AR i &

EREAT (P <0.01) 5 A 25)5 , FH 5 L4 ZCF &
(RLEAL NO A NOS K- £ R 419 T i (P <
0.05,P<0.01), i ZCF L H| H 4 LG it 2% & X,
WS,

5 ZCF 3t MIRI X B fli5 #H NO #1 NOS K ER M (x =5,
n=10)

Table 5 Effect of ZCF on serum NO and NOS levels in MIRI rats
(xxs,n=10)

25 51 Hl 4t/ mg-kg ™! NO/pmol -1~ NOS/U-mL ™!
IEEN - 10.13 £2.50 41.12 +5.97
iR - 3.62 +1.42" 16.13 +1.93"
P2 3L 130 6.86 0. 64>  23.10 £3.54>
ZCF 75 3.64 £2. 14 18.27 +2.67

150 6.46 +2.38% 21.54 £0.91%
300 7.67 +1.36% 30.02 + 1. 80%

3.7 X MIRI K 0 L Bel-2 #1 Bax mRNA (i 2k
SRTFARHE LK, BALH Bel-2 mRNA (1) R 15
FHFEAK (P <0.01), Bax mRNA [y & ik & 3% T+ &
(P<0.01); 58 R 4] 42, ZCF 45 5] & 41 Bel-2
mRNA ) % ik & Bel-2 /Bax i 3% #&w5 , FH 3 AL 4l
WAETE B EMXEH (P <0.05,P <0.01), i Bax
mRNA (35 FE(P <0.05,P <0.01), WF6,

% 6 ZCF 3 MIRI Xk &0 Al Bax #1 Bel-2 mRNA 3R % 7k F 89 22 19
(xxs,n=5)
Table 6 Effect of ZCF on expression of Bax and Bcl-2 mRNA in

myocardium of MIRI rats(x +s,n=5)

x| &
251 At . Bel-2 Bax Bel-2/Bax
/mg-kg
W FA - 1.00 £0.00 1.00+0.00  1.00 +0.00
il - 0.34 £0.02" 1.99 £0.55"” 0.17 +0.01"
FF& 130 0.84 20.03> 1.56 £0.06> 0.54 £0.03>
ZCF 75 0.44 £0.04% 1.92 £0.03% 0.23 +0.02%

150 0.58 £0.06% 1.87 £0.02% 0.31 +0.03>

300 0.74 £0.08% 1.72 £0.02% 0.43 +0.05>

4 it

il AT AR 305 K P B 48 7 e P JUE S )
T R ASET A AE TH w7, R i 35 N2 fl e vl B 22
AT MG R B X MIRT 48 45 475 % 3 45 3 38 9 36 97
BRI SR RN T R 1 25 W) B A AL i MIRI
(Ao MIRT 5447 1) e A e A i — A 52 2% 16 g 2
PR B AR e A AL A DR AR 2 e v R T A

SIS MIIE NS =L KR H R R
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7, FERS KPS R =L B BN —Fb
& 45 1 h 25 52 T i 00 28 12 0 IS e R
I7 , B A T T R VD, I PR A5 B R
(R K LA S AT 58 04 PH A 258 . R Ab & 0 A
AP W P E AL 2 S MY, XF MIRL A5
— W . S TSR S KA,
HS B H A R At LR RE Ty, PR 0 WL 5 1Y
EH .

Ko R, A A it 0 K& =4 A b
e 7055 A G 1) S8 AL I U O LA 0 7 A B T BEAL
il "1 MIRT J5 4% A K 94 2, AT
5| A A T 9 22 O o 0 g 7 R o 2 D T 4R Ak, O
FL A g e A AR i AR 3587 ) MDA MDA 1
R g ot A A i, B AT S B A A2 A
H L O FR B . SOD, GSH-Px & ML P9 35 49 1
HE T AP AL EEZE, AT LU 4 (ROS) FIE
b 17 3 7 A SR 0 WL SR 32 MIRT 8475 .
AW, ZCF FPF 200 U 45 2 20 34 AT 8 3 b
MDA K& &, 54 i SOD Fl GSH-Px 1% 4 , i 2] {5 3
O LB VE R . B AT 280, ZCF AT 5 a0 LA S8 A g
J3 0B o A Y A HE I ZCF X MIRT #5453
F9 4 1 P T i R 1 e R A P AR 2

MIRT Ji5 O LA B B 2% 32 B 408 497 , 156 400 i PN R 2
.0 LA SN o 0 JULEG CK-MB, LDH A M 2 i
e U JIL 200 L 52 450 K S B B AR A 1, %28 W0 JULAE
oA mEE X Pkl i A i CK-MB, LDH {35
T O LIRS A, BF A0 WL 5 0 R . AR
S, ZCF P50 L4, 25 41 ¥ ml s il CK-MB,
LDH & PER TH s, BB 45 T ZCF J5 7T LA B 1k 0 L7t
(4N o A, 0 B P ST B 75 50 JIUATE B 1 L2
J O JULA 0 75 B 0 LA AR . AR ST P, 45 4L E
R Bk 22w R 5, ST Be B 4R & , £ B MIRT i 4
RV IR o ZCF FIPE 2 AU ] BEAR O LR SE 72
B o s e O JUL B e B AR AL 46 /0N 9 AR i R LR A
Hi o TR $ R ZCF 47 MIRT 451 5 7T B 2 i i
o AT JULAE SR R #E PR  Y o

NO by IfiL & P Jz &7 5 I 7, 2 A= IR N PE S —
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