55 24 55 6 FEXEAFFEHRE Vol. 24, No. 6
2018 4 3 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2018

B R A X DA B JUL AR I - 88 v 4 43 Y
PR3P H K& Bel-2 1 Bax 23K 1 52 i

ERE, R, RRAT, FiEa
(1. BHESFRE $F—WEBERK, Huo 570102;
2. AT EFR WELMAER, AT 44 157011)

[(WZE] B8 H RFR B #EA R B0 WUBR I FF #E 72 B2 45 ( myocardial ischemia reperfusion injury , MIRT) [ £ 47 /£ ]
T B 40 f bk 98/ G -2 JRU0EE 3 ] ( B-cell lymphoma/leukemia-2 ,Bel-2) A1 Bel-2 #16 X 25 4 ( Bel-2 associated X protein, Bax)
TR AR H T REALE . 5% 50 2 SD K BRBENL 43 24 B T AR 4, o0 LBk i, 7 8 T 400 005 4 (RSB 20 ), H 2 R 0 Ak KK
o R . SR S FL7E eIk Bl Dk A R S N R B LR o P B AT R OR A AR RS AN A L B AT R il i
30 minf 5 5T 2 mg-kg AR BEER K H ORI R AT L P L 4 T 00 BT 30 min JE R ST 2,4,10 mg-kg T H HR . JBEE T M
A WLZH 2R 9 B2 28 2 70 AL 5 e W0 UL IR U8 ) 8 ( CK-MIB) 3% 14, 2L 12 38 %0 ( LDHD) & 44 , O WILILAS 4 B -T (TnT) 7K SF-, fi 968
IBEH F-a (TNF-a) /K, F A A -6 (1L-6) KF-, 3 S0 A 4 1 (MPO ) 3 44 , 88 010 ) B AL T (SOD ) 3 4 , 4 bt T ik i 4
ALY (GSH-Px) I 1 , A 8 (MDA ) 7K - 5 2K 3 [ 480 4% 1 TR 4% B G A 5 19 dUTP 5l 11 2K 3 A 10 W 28 125 ( TUNEL ) Az 0.0 L &4

JHLYH T B B A S BE BN VL (Western blot) #6501 Bel-2 Fl Bax [ ik, 455 SR A LA, H B0 R 9 4b BRAK 1) b 4 L

SR H 2R 7 e 2 B 0RO LB I PR 0 4055 R R A L A, T R AL FRAIR ) e L R A N i A 3 R IE CK-
MB,LDH,cTnT,TNF-a,1L-6 ,MPO ,MDA 7K 3 , i % F} & SOD, GSH-Px JiE 4 (P <0.05,P <0.01) ; S5#I A 44 b %, H % ik i b 34
Rt 2, P R 2 v 70 o S AR LA L T 48 A (P < 0.01) 5 SR RYAH L%, H SR B4R JAIK . P e R B4 R 3 I
JEL AL Bel-2 35, F I Bax 35 K 198 Bel-2/Bax(P <0.05,P <0.01) o £5i%: H R B0 K Bl LBk Il 75 9 1 450 05 B A 1R
PEA, Hig LI Bel-2 23k R 8.0 L Bax &3k, AT 410 1l 48 A 0o LRI T

[R@ER] TR, OB A ES G W B4k OB/ -2 5 BB (Bel-2); Bel-2 #5¢ X H
(Bax)

[HESEES] R285.5;R256.2 [ XEiFRiZED] A [XZEHE] 10059903(2018)06-0126-07

[doi] 10.13422/j. cnki. syfjx. 20180698

[M&HARMHE]  hitp://kns. cnki. net/kems/detail/11.3495. R.20171127.0904. 018. html

[P HARFE] 2017-11-27 9.04

Protective Effect of Pretreatment with Glycyrrhizic Acid on Myocardial Ischemia
Reperfusion Injury in Rats and Expressions of Bcl-2 and Bax
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[ Abstract ] Objective: To observe the protective effect and of pretreatment with glycyrrhizic acid on
myocardial ischemia reperfusion injury ( MIRI) in rats and expressions of B-cell lymphoma/leukemia-2 ( Bel-2)
and Becl-2 associated X protein (Bax). Method: Fifty SD rats were randomly divided into sham operation group
(Sham group) , myocardial ischemia-reperfusion injury group ( MIRI group) , low-dose group, middle-dose group,
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and high-dose group. The myocardium ischemia reperfusion injury model in rats was established through ligation of
the left anterior descending of the coronary artery. Rats in Sham group were not ligated after threading. Rats in
MIRI group were administered with saline at the dose of 2 mg-kg ™' through intraperitoneal injection 30 minutes
before ischemia. Low-dose group, middle-dose group and high-dose group were administered with glycyrrhizic acid
at doses of 2, 4 and 10 mg-kg ' through intraperitoneal injection 30 minutes before ischemia. The pathological
histologic changes in myocardial tissues were observed under optical microscope. Creatine kinase isoenzyme ( CK-
MB) activity, lactate dehydrogenase ( LDH) activity, cardiac troponin-T (¢TnT) , tumor necrosis factor-o ( TNF-
«) , interleukin-6 (I1L-6), myeloperoxidase ( MPO) activity, superoxide dismutase ( SOD) activity, glutathione
peroxidase ( GSH-Px) activity and malondialdehyde ( MDA ) were detected. Apoptotic index of myocardial cells
was detected by terminal dexynucleotidyl transferase ( TdT) -mediated dUTP nick-end labeling ( TUNEL) , and
expressions of Bel-2 and Bax in cardiac muscle tissues were detected by Western blot. Result: Compared with
MIRI group, myocardial ischemia reperfusion injury in rats was reduced significantly in low-dose group, middle-
dose group and high-dose group. Compared with MIRI group, CK-MB activity, LDH activity, ¢TnT, TNF-o, IL-6,
MPO activity and MDA were significantly reduced in low-dose group, middle-dose group and high-dose group (P <
0.05, P<0.01), while SOD activity and GSH-Px activity were significantly elevated in low-dose group, middle-
dose group and high-dose group (P <0.05, P <0.01). Compared with MIRI group, apoptotic index of myocardial
cells was significantly reduced in low-dose group, middle-dose group and high-dose group (P <0.01). Compared
with MIRI group, expression of Bel-2 in cardiac muscle tissues and ratio of Bel-2, Bax were significantly elevated
in low-dose group, middle-dose group and high-dose group (P <0.05, P <0.01), while expression of Bax in
cardiac muscle tissues was significantly reduced in low-dose group, middle-dose group and high-dose group (P <
0.01). Conclusion: Glycyrrhizic acid has a protective effect on myocardial ischemia reperfusion injury in rats by
inhibiting apoptosis of myocardial cells, and can elevate expression of Bel-2 and reduce expression of Bax in cardiac
muscle tissues.
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Effect of glycyrrhizic acid on histopathologies of myocardial
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Table 1 Effect of glycyrrhizic acid on serum CK-MB and LDH activities and c¢TnT levels in rats(x +s,n =10)
2H 5 ) /mg- kg ! CK-MB/U-L"! LDH/U-L"' ¢TnT/pg+ L
% F A - 2214.83 +129.92 1 430.86 +82.03 0.121 £0.006
A - 6 671.34 +385.26" 4211.58 +241.42" 0.429 +0.025"
TR 2 4931.85 +283.41% 3 329.67 +190.96% 0.298 +0.016>
4 4 536.62 +261.75% 2797. 14 +159.32% 0.247 £0.012%
10 3 788.48 +218.34% 2 145.34 +122.70% 0.196 +0.010Y

T SHTFARALED P<0.01; 5HEIH LY P<0.05,” P<0.01(£2~5F),
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Table 2 Effect of glycyrrhizic acid on serum TNF-aand IL-6 levels and MPO activities in rats(x +s,n =10)
215 K/ mg-kg ! TNF-a/ng-L ™! IL-6/ng-L~" MPO/U-L !
MFER - 50.22 £2.90 68.07 £3.79 35.37 £1.94
LT - 179.97 +10.07" 234,83 +13.57" 126.42 +7.15"
R 2 143.23 £8.35% 170.18 +9.55% 94.91 £5.42%
4 82.23 £4.82% 128.15 +7.31% 87.11 £5.05%
10 66.02 £3.75% 98.62 £5.67° 56.35 £3.17%
*3 HEBWARME SOD #1 GSH-Px &K% MDA K EHEMM(x+s,n=10)
Table 3 Effect of glycyrrhizic acid on serumSOD and GSH-Px activities and MDA levels in rats(x +s,n =10)
21 5 F 4/ mg-kg ™! SOD/U-L ! GSH-Px/U-L ™! MDA/mol-L !
BFER - 262.81 +15.07 1.88 +0.11 2.87+0.15
HLHY - 143.22 £8.13" 1.21 £0.08" 8.24 +0.46"
HRER 2 198.07 +11.13% 1.56 +0.09% 6.57 +0.37%
4 216.86 +12.34% 1.78 +0.10% 6.13 £0.32%
10 237.98 +13.72% 1.83+0.11% 4.72 £0.25%

(P<0.05,P<0.01), WK 2 fiZ 4,

D E

B2 HEHBINARCUSEMETH N (TUNEL, x200)
Fig.2 Effect of glycyrrhizic acid on cardiomyocyte apoptosis in rats

(TUNEL, x200)

F4 HEBMNARONARBTHEBENZE(x£5,n=10)
Table 4  Effect of glycyrrhizic acid on cardiomyocyte apoptotic

index in rats(x +s,n =10)

21 ) F 4/ mg-kg ™! T8/ %
BFAR - 4.24 £0.23
LR - 39.71 £2.24"
H iR 2 18.03 =1.02%

4 15.31 0. 86
10 14.99 +0. 82°

3.6 HE R XA AR BUG WLIE T AH & B Bel -2

M Bax R RIKW LM 5T ARH LR, BRALH

KECOIPTIE -8 1 Bel2 R B E T W, {2 M

[ Bax #ik B E ¥, Bel2/Bax i FE F# (P <
- 130 -

0.01) ; SECRIZH LA, H 7RI GR) &2 20 v of s 4
e 7 2H R RO L Bel-2 Rk 3 B, Bax £k
2 T ,Bel-2/Bax B2 i (P <0.05,P <0.01),
L3 FZk 5,

Bel2 (D == e G S 6 kDa

GAPDH GESS> GEEE> GEmD GNP eSS ) D

Bax | — — e 43 kDa

GAPDH -S> IS TP SIS SN ) D

A B c D E
B3 HEBRMSAKRCGCH B2 1 Bax EAXRIEEK

Fig.3 Bcl-2 and Bax protein electrophoresis in myocardial tissues of

rats
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x5 HEEBRXAROH Bel2 1 Bax EFRIEHHZM (2 +s,n=3)
Table 5 Effect of glycyrrhizic acid on Bcl-2 and Bax expressions in myocardial tissues of rats(x +s,n =3)
215 F 4 /mg-kg ™! Bel-2/GAPDH Bax/GAPDH Bel-2/Bax
IPE=VN - 1.209 +0. 068 0. 154 0. 007 7.850 0. 459
FE - 0. 447 £0. 024" 1.017 0. 056" 0.439 0. 022
HHRmR 2 0. 626 0. 034% 0. 601 +0.032% 1. 041 £0. 061
4 0.796 +0.043% 0. 494 +0. 026% 1. 146 +0. 067>
10 0. 877 £0. 049" 0.458 0. 024" 1.914 £0. 081
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