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Modified Zhishi Xiebai Guizhi decoction inhibit myocardial mitochondrial apoptosis

in ischemia-reperfusion by activating MitoK,,, channel
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[ ABSTRACT] Aim To investigate whether modified Zhishi Xiebai Guizhi decoction activates MitoK ,,, channel dur-
ing myocardial ischemia-reperfusion to produce mitochondrial protection, thereby inhibiting mitochondrial apoptosis pathway
and alleviating myocardial ischemia-reperfusion injury. Methods Twenty-four Sprague-Dawley rats were randomly di-
vided into 3 groups: sham operation group (n=6) , ischemia reperfusion model group (IR group, n=9), modified Zhishi
Xiebai Guizhi decoction group (M group, n=9). After 14 days of administration, coronary artery anterior descending was
performed.  The model was established, and the ST segment of myocardial electrocardiogram, myocardial enzyme ( CK-
MB, LDH) and mitochondrial ultrastructural changes were observed.  The myocardial infarct size of IR group and M group
was compared by Evans blue/TTC staining.  After rhodamine 123 staining, the mitochondrial membrane potential was de-
tected by flow cytometry. The expressions of connexind3 (Cx43), protein kinase C-& (PKC-¢) and inward-rectifier po-
tassium channel 6.2 (Kir6.2) subunits in mitochondria of each group were detected by Western blot. ~ Methylthymol blue
microplate assay was used to detect calcium content in mitochondria of rats in each group. Results Modified Zhishi

Xiebai Guizhi decoction can effectively alleviate ST segment and myocardial enzyme changes caused by myocardial
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ischemia-reperfusion, reduce myocardial infarct size, reduce mitochondrial ultrastructure and membrane potential changes,

enhance the expression of Cx43, PKC-¢ and Kir6. 2 in mitochondrial and mitigating mitochondrial calcium overload.

Conclusion Modified Zhishi Xiebai Guizhi decoction can activate MitoK,,, channel to activate mitochondrial protective

effect by up-regulating the expression of Cx43 and PKC-g in mitochondria, thereby reducing the release of cytochrome C

from mitochondria, inhibiting the cascade response of caspase-related proteins to reduce myocardial cells apoptosis rate,

and to reduce myocardial ischemia-reperfusion injury.
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lamge-Pro Plus 6. 0 [ 1% 4t 32 #4497 & 48 HLAE
A (LLIS/AAR (7 ,IS H A& X, AAR
B mX),

1.9 ZRAKEBREHNE

A RO B JE R T R G B, DA A 2B Eh K
BREEXKERBEERE, M- /N FHALEN
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Table 1. Changes in ST segment of ECG for 30 minutes of

ischemia and 120 minutes of reperfusion(n=6)

S0 H 1M 30 min AT 120 min
(mV) (mV)

BRFRA 020 020

FRAIZ 0.722+0.094*  0.405+0. 066"

TR SERE AR AL 0.450+0. 085" 0.259+0. 041
a  P<0.01, 5EFARA L ;b A P<0.01, 5HERIL L,
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T A e AR S A A 2 CK-MB K

LDH 3 & TARFAR AL, HmsiA seak (iR 4l
CK-MB J¢ LDH #{R THIBI , 2 F A St % &
X (P<0.01;52) , CHLEEEL(H P Ze T 7 s AR
SR PR A 1 BE A 5 AV JIL 5t i P8 S B
O LT TR, 37 AR S22 2 11 B A V7 g b 2 B AR
O JULSR I P8 3 S 350 Sk O LA 3

K2 RIMBFEEROAIBELE(n=6)
Table 2. Changes in myocardial enzymes after ischemia-

reperfusion(n==6)

| CK-MB(U/L) LDH(U/L)
BFAA 717.4%59.7 693.0+59. 1
BT ZH 1943.0+135.9*  1663. 1£53.7"
TR SEHE R IAZL 1203.7+113.4™ 1183.9+79.0"

a i P<0.01, 5FARU ;b o P<0.01, HEIA 13K,
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St 0PV A R P O LA AR T
2.4 KREBRERIE
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Figure 1. Comparison of myocardial infarct size
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2. ERINFEEEE &M ABREH (30 000%)

A HIRTFARA B IRTILL, C AR SEak FUEEROA A

Figure 2. Mitochondrial ultrastructure after ischemia-reperfusion(30 000x)
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TAERIL (32 3 MR 3) , ORI Ao I 7 45 R 4
N ISR S HE R A 32 7 O L dsfe XL P38 e 7
KA T WL R ZORL R G AP VR T, A O R T 4k
LNTER A

K3 KHERBMAKEE(n=6)

Table 3. Changes in mitochondrial membrane potential (n

=6)

a4 RN (% )
PR 96.3+2.7
PRI L 45.949.1°

T AR SR R 4 75.4+5.8"

a i P<0.01, 5FARU ;b o P<0.01, 5EIL 3K,

M
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30 30
‘g 20 ‘g 201+
Q Q
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BFARA

3. SpARREB AT

Figure 3. Mitochondrial membrane potential changes
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PRS2 7 O JUL e L4590 3 9 3 7 v 7™ A R A
PRAPE R A AR AR 1 ke I 7478 1 5 B 2R AR 4
2,

M M
30+ 71.7%
€ 20}
Q
O
10f
1 1 L 0 ot ! 1 1
100 10t 108 0 102 100 10* 108
FITC-A FITC-A
HREIE TR SEHE A RA A
R4, BRERNBEE(n=6)
Table 4. Mitochondrial calcium content (n=6)
el 454 5 (mmol/g)
BFARH 0.055+0.016
FERIZH 0.203+0. 027"
TS AR SE3E AR A 0.129+0.035®

aj P<0.01, 5FARHLE ;b A P<0.01, SHRIZH i,



CN 43-1262/R " [E S fikalifb 244 it 2019 4E55 27 %55 10 845

2.7 Western blot LKA RN EQRIE

BIRIL] Cx43 PKC-e ik B EMTEFARL(P
<0.01) ,Kir6. 2 (YFRIEMAL TR T AR (P<0.05) 5
HIEAR SR A RERA 4 Cx43 PKC-s (KA 3%
TR (P<0.01) ,Kir6. 2 BIFIA BE S TIRT
AR FAEFIA (P<0.01) , 2 R BA G275 X (E

]
PKC- ¢ - 90 kDa

- e == )

‘@

c

Kir6.2 ‘ ' 44kDa o

" 2
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Cx43 | &' 43kDa @
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Figure 4. Expression of mitochondrial protein
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200 TR 3 3 43 , 2 L 200 1) P A R 2 A~ A K
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TERRA, HF M FRAANKS 25T
5 it T4 3R % e it i Ak BT 0 AL e I P 3 A 40
g BRI Cxd3 JEIR B 1 45 T Cxd3
BELBT 731 B /I BRUPE 265 T — R0 (MiitoK ., 380 TP 51 J)
J&i MitoK 383 A4S 8255 D20 (] Ak e ity 7 i
5 25y T I 4 240 B O 4 1 P e i BT lt[:éﬁ*j

( sar-

o o e o
o w N &)
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4) , Western blot 5543 H7 52 7= ek AH S A AL
A RERA . R BRI P O LA 2Rk AR Y Cxd3
PKC-g J Kir6. 2 B335 475 i AR S22t 1 FERL
FEG I PR AR E A B Cx43 M PKC-e 0
T MitoK ., 1835,

B m Cx43/VDAC1
[ PKC- € /VDAC1
:[ I Kir6.2/VDACA

i [l i

BFARE R IEAREEE

BEREHE

1 AT AR 2 FRHILL,3 S s Seae A A 4,

RN Cxd3 /5 T MitoK,,, i 38 1Y 806, A Bt
PKC-g 125 T iXx—id #" , Hassouna FIWFSE & L
PKC-& J& I 1§ MitoK,,, i iE ) I JiF & e,
MitoK ., 30 T8 B0 5 SR A IR A A Je ik, BHLIE T
LA L EEL 57 ) A T8, R A R AR B 4050, 0 i 1
HAnM 2 C AR, MR g T

Ky A2 F PN 7] 22 308 2 38 3B (inward-rectifier po-
tassium channel , Kir) Fi Bt % 25 52 4 ( sulfonylurea
receptor, SUR) I/ WV Jk 41 i 1) & & 1A, Kib. 1 &
Kir6. 2 JE U085 F-fLiE , SURL K& SUR2 (SUR2A |
SUR2B) ¥ 47 il i B B8 M SR Pk, O UL 41 B 1Y
SarcK ., 1838 1 Kir6. 2 1 SUR2A 44 A%, {H 2 KT
MitoK ., 3 38 1) W7 FE 20 B 0 AN BB . Lacza 55 1Y B
52 IE R MitoK ., 138 H Kir6. 1 & Kir6. 2 241 A%,
waE R M I & B Kine. 2 3 PR BR /N B
MitoK ,, 3 2 7%, A& T A58 & B MitoK
T HIF 5-HD M| T Kir6. 2 (193235, K A< 52
5 PL Kin6. 2 FRric MitoK ., 838, 3 i3 Western blot
Kl Kir6. 2 HFEIAFRIC MitoK ., 1818 A3 .

AR S B 1 R ASC 7 (i A i 44 e PR E Dk )
T AT PR AR 4 BN ) I OB S R
P BERH 1A 5 006 I B NS S =R I, I R H
PABE IR YT 09 D80 I A & R g
R IR0 ISAR SEFE I RERZ RE T R AR IR PR AL Tl 2R
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WEIR I 1 ( adenylate cyclase/cyclic adenosine mono-
phosphate , AC/cAMP ) 3 [ 11 il 7K 1 i& & [ ( aqua-
porin, AQP) 1 AQP4 mRNA K % [ Ay & 1k , ol 36
TV T S 0 JUL BB 4510 O 1ok 9 i T UL
-3 e/ A P B/ N B R — S8 A 5 T ( phos-
phatidylinositol 3-kinase/protein kinase B/endothelial
nitric oxide synthase, PI3K/Akt/eNOS) il % [ i —
AL R/ R TR 5 H /8 H U G (nitric oxide /
cyclic guanosine monophosphate/protein  kinase G,
NO/cGMP/PKG) {5 *5 i % 33 42 .0 L i 48 Ak 15
51200 LA KGE 1o 0 40 4K C 5 Caspase-9 K&
Caspase-3 )33 | ARG IML-FRE 3 5 O LA 2L 9 200
108 R S S NS 8 R U TN N 3 NN [ 954
Evans blue/TTC 4% (& ik BN 27 A AER 7GR
RO R 10 PP 3 i 1 JUL, 3 e ) A S Pl
L BORL A 5 i B 375 S H B WL 8 LR AR ol 4 4y
=ANT5 T W AR S a1 AR A i BE A R IR
TERYTE O T A RO A ORI 1 25 7 J2 D e, i i
Western blot A5l 4 A 44 2 11 & B0 in ek AR 552 34 11
B BB LKL IR Y Cx43 | PKC-2 J¢ Kin6. 2 ik 14
T, [ BT EABIFE S B I s AR S 3 1 R AS U B AT A%
O LR 0P SO LA M N AL B3R C M
Caspase-3 BYFRIL | G 2 R A O L2 it 9 o , 3t
[ d BT A A 52 B 1 AR 3 RE A o L 5 o 49
TER R EIHARA Cx43 & PKC-g YR IK
P MitoK oy, T8 I8 AT R, flEZRL AR I3 AL, 74k
FREAREL (A5 H (7 e [7] Iof 9 20 S A PR 45 8 - ME AR
IR LRI B B A, PRI T ZORLAR 0 D RE S 454
HEMD T ERAR AN R C R, S T
Caspase-9 M Caspase-3 B2 Bk 5L, {6 20 i 0 72 %
BEAR, 7 R B WL L P9 O A

[ &% 3Ck]
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