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Effect of flavones of Sorbus tianschanica against myocardial ischemia reperfusion
injury
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Abstract: Objective To screen active components and main target molecules from Sorbus tianschanica for treatment of myocardial
ischemia/reperfusion by network pharmacology methods, and verify its protective effects and mechanism of flavonoids in S.
tianschanica (FST) . Methods The compounds from S. tianschanica with protective effects against myocardial ischemia reperfusion
injury (MIRI) were screened and the compound-target-disease network and protein interaction network were constructed, and the key
targets were located through TCMSP database. Langendorff-reperfusion rat isolated-hearts were prepared to induce MIRI. The high
dose (1.5 mg/L), low dose (0.5 mg/L) of FST, and 4'-chlorodiazepam (CDZ, 1 umol/L) were administrated for pretreatment
respectively. Hemodynamic index, infarct size of myocardial tissue, and the pathological changes of myocardium were analyzed.
Moreover, superoxide dismutase (SOD), malondialdehyde (MDA), glutathione/ oxidized glutathione (GSH/GSSG), catalase (CAT),
total antioxidant capacity (T-AOC) and the opening degree of mPTP were determined. Results The active components screened from
S. tianschanica by network pharmacology in treatment of myocardial ischemia reperfusion were flavonoids; The core target was
TSPO, which was closely related to mitochondrial permeability transition pore mPTP. Each treatment group significantly enhanced the
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cardiac function index, reduced infarct size of myocardial tissue, increased the activity of SOD and CAT (P < 0.01), increased
GSH/GSSG and T-AOC of myocardial tissue (P < 0.01), and inhibited the opening of mPTP. High dose (1.5 mg/L) had the strongest
effect by contrast. Conclusion Flavonoids of S. tianschanica can enhance the function of myocardial relaxation and contraction,

reduce the area of myocardial infarction and the oxidative stress injury of myocardial tissue; It can inhibit the opening of mPTP by the

main target TSPO to reduce the mitochondrial swelling of myocardial cells.

Key words: flavonoids in Sorbus tianschanica Rupr.; myocardial ischemia-reperfusion injury; network pharmacology; myocardial

infarction; antioxidant damage; mitochondrial swelling
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¥y ThEg. AU R A B T Ik — 2B i, IR
ERIAOEKRE . BAEIAE R, IR SESE
FEPRARAE O LR L 45144 (myocardial ischemia
reperfusion injury, MIRID) [,

K L{EMk Sorbus tianschanica Rupr. 7ET 58+
B A AR v O B N BRI, R YRS R
MRS R IR B 258t B PR b Ab%
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1 UESHH
11 EF2UHF
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For 2 —HF RV, MR-HER 2 A IR A A
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KQ-500DE /5 i veae, 1l i@ s A IR A
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IR PR A F]; ES 2255M-DR + /54y 2 —RKF, i
- Precisa A #]; 2J%AHL, #E[E IKAT10; DB-09 f1
WAL, WiAbZE L RAHE AR A F; Leica
RM2245 A i) b, FEESER A F] .

1.2 AFIEMR

RINAERCE TR, FiESH0N 91%, B, it
5 20110408,

FALEN . SARHR. SIS, BREREEN. BEER
AR, SALEE. ERBRIVEAR], rtral, Rig
AR A WE R KEEEE, Jbi
RREREFEAHWR AR, #5455 20231219,
081024; HTZE4N. 4'-chlorodiazepam (CDZ), Sigma
AT, CDZ Ntk mPTP FLIGHIHIF, Refglyik
LRI . PR ZEL, PRPVOIIZEL, JEER Gk
I PV B OO 0, E AR S5 v AR S BH A X6
HRASE o 2R A M 2R ) &R, RIS R
HIRAF, #ik% C1260.

I8 A 2 = 20 & SOD k& (it
5 20160919) . MDA X7 & (4it'5 20160623). CAT
RA& (S 20160804). GSH/GSSG & (it
5 20160608). T-AOC & (#t5 20160801,
O (S 201609060, TR R A
YV LRER T A RA R .

1.3 Rz

g ey ErE SD KB, 47 & 220~300 g, &
S, TR T ST s R R, VR
IES (SCXK #7 2011-0001), 54 h¥) i briE .
KR TSI HT 1 & A DM & RIAEE, i AT
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TR, 4T HBEERK.
2 Rk
2.1 ARECH

K-H JE R DAL BES6 1 AR AN E FR9
pH 1B 7.4+0.5. BCi /5% FREL NaCl 6.920 g, KCI
0.353g, CaCl,0.138 g, NaHCO32.091g, KH:PO;4
0.161 g, MgCl, 0.114 g, #j#j#¥% 2.000 g, HCI 69 uL,
JEXZ% /K % 1000 mL.

AT AN TSRS J3%: 2 mL (12 500 HA7) )
JFZEN, INNAFEER /K2 100 mL, 37 C/KIBIE MR .
4 CUKFEIRAT

KGR T 1 g AKEEEE, A3 K
WRERZ 10 mL, HIRRAE .

SRR R, RS HEL 0.15 mg &
B, IMANDBETRGN K-H REW, GRS
100 mL &, K-HEEZ, B 1.5 mg/L &3
WA ARFIELH, REFRE 5 mg SEEEE, A
DB IF ) K-H A%, 5% 2 100 mL &l
W, K-H e 2, Bk 0.5 mo/L o o5 Bl VA

CDZ LK 7% FaZ#REL CDZ 0.32 mg,
BN 5 pb NN-Z I EE FR BRI A, 6% &2 10 mL A5
BRI ESR, W N 100 pmol/L. SEIGHTHL 1 mL
£ 100 mL £, K-HBEZ, #WEN 1 umol/L.
22 LEYTFE

ADME/T & 1 i e G R & )R O B e A B 22
WA, ADME/T &AL SN Ak 224 5 i
(absorption) . 734 (distribution) « A5 (metabolism)
HEME Cexcretion) 2, LA AP HLAR =4 1)
FPEMER (toxicity). 20 40 90 4EACAK, 2591k
@A R 258 W2 S B i &8 51 3F B
RARM EE R &, Kk, EH ADME/T W5t Hh 24
57, Kl R ERL CGinsilico) ADME/T i,
BONAR; 8] R EARAGZIEC T A BT 3L
W25, Y ADME i i#ini (OB=30%&5(,
DL=>0.18) Bliisk gt A4 . x4 n o 2538
PRI, RAC A ARIET A AR
T EERE L.

2.3 ZYEBFRAIIREN

K it 5Lk “EbR” AL A
AVER, B R IE RN 250 TV R A e PRI
S, 2R RAR A SR AR AR S
s, FEEREF@RIE. BR. 8. 20EEYK
S Fo Zior FIEE AT IR LE R S T RE, kT A

FEAHM A %5 5 o il — e AR AR, SRIAENA
7P ) B R IR SO AR B, AR
T2 MR EH AT S 5 dE, & H AW &
ol B0 B AT o o B RE TR T R S AR
(TTD) BOURIZG¥%idE (DrugBank) DU, ix sk
SRS 2R GIR A RS, Bl
R G Y B B ( TCMSP™ )
Chttp://sm.nwsuaf.edu.cn/ Isp/index.php) 12,

A BEERR (TCMSP™),  #r4k H I fFik
AP RIS, BT R 1AM SR X N2 A
BFRIILS, LBREEHER. RIS RGNS
“HE” (degree) {H I KEI/NEES, 5 FEAE LN HE
Pl 25, B 2R AMEIE b &P B A IR RA G 1)
Hhr (E=4),

2.4 MEHZR ST

I E AR &P S AT AT TS (R REAR AR
FL A Y- SRR 2% B AEREAR IS Bk A T
TCMSP™ % #5 /% . iz Cytoscape 3.6.1 & {L&
W-SEAR B RR- N 4% . Cytoscape A& — MR 45 ]
PALFI BT R A, B eSS SR AL SR (1) Th A A7 = Al
NS, FEAREEARP G B0 A EE
ShE AT A IR N 2% 1], 9F BLBCE KB B A
DNA. BR R E, #7280 <7 8 “
SrPE” (betweenness) 73 AT FIAEY) D RE IVERE . 1
RPN, B 1A AR L MLEW T
BRRER B, B 1 AINARRI S SRR A
AR S 2 ) 1 R EAEH . 8RN S5
JEE T H A T DA 5 A A S DA S T R A
RZEERBIRE, B R EREENED ST
WA S, SRS ST RE P A R
BH. PRSI 0 SRS i
A RSB A . PR R T S B 2 b
I I Cytoscape HIfdiff Network Analysis Al
CentiScaPe 1.218%, it String ¥#i e &, My
BAF-EAFRMLIER (PPD M4, FHHETHb
oM R BAER BAEMI 4, FRBICHESE .

2.5 Langendorff B4R R ORVERILEEF A5
52[15]

K ip KE&REE (0.35 mL/kg) FRBEE, BT
e FFrE e, RETHES Langendorff & S,
o BRIEEJGE T iv 0.3 mL JF RN, TP, Bk
FEbk T, KEFFHhK, BFECH O E T A
(4 °C) 1) K-H 2, AR5 ok 8 e 78



* 5246 -

¢ %% Chinese Traditional and Herbal Drugs #5 51 % #5 20 #§ 20204 10 A

Langendorff 2% & -, FRUGWATHEE, WEE BN
95% O,+5% COL 1A K-H ¥, ¥ NisiTE
JE 5.86 kPa, VEJEIEE A 37 C. f L& Bk H 5
RAF, B RAEOH, /0¥ E O N R LR K
LR ODEBLIEN, 2RO L E, K
WIEAH] 10~15 mmHg FE4E RN RIS . £
OENEIBKE (BFD EBERGERS, TLUE
i PowerLab/4 s TUAEYME 5 R T R G AL IFi
SEAEDENIE AL . SR K-H & IR0
. ERIRERFRIE 37.5~38.0 C.
2.6 EFNAZS

XTREZH: K-H IR R #EVE 110 min; BIBI4.
K-H JE E#EE 20 min PG, 405 20 min,
K-H 2 A 60 min; &3 w77 &= 10 (FST-HD:
K-H ¥ 1E E#EE 20 min J5, S3EEd (1.5 mg/L)
I 10 min, 40ERE 20 min, K-H & # 60 min;
MG EL (FST-L): K-H E L #E9E 20 min
5, FG2HetF (0.5 mg/L) #EW 10 min, 420fE
%E 20 min, K-H /& ¥ 60 min; #7541 (CDZ):
K-H WAEE¥EE 20 min J5, F&HMHIF (1
umol/L) ) K-H WEV 10 min, 4=.0ME#E 20 min,
K-H ¥ & # 60 min.
2.7  MURBh AN

B ML 8h J1 246 453 1 4S AD Instruments 4=
W2 G0 F AN 2, 5k [FEE R A Chart 5 10 5% 54
A ek, TR E R T A= RE
jkE (LVEDP). ZyZEW4EE (LVSP) . THE e O
ERJEE (LVDP, LVDP=LVSP—LVEDP). ¥
(HR), 7 ZE RSB KT mid % (+dp/dtma) FIA
O EE TR R REIEZE (—dpldtmax) - H PATH 8%
S CSR KRR (CF). ARG b g
DR ERER S 20 min IR E IR 1R B
WIRIFa PR E, )50 e A 25 . (e & 5
Ja & E A A (20 54 15, 30, 45 min) [{AH
KIEbrME
2.8 LANEESE EARNE

SIS S, PO KEGIE, H 4 C PBS
MWETE G, EBOE. I &IEHHHA, —20 C
VKFAVKEE 10 min. PRIECK O Z VIR EZ) 2 mm #
W, TN 1% TTC WA, T 37 ClERMA 4
30 min. PR SR iy 0o I BN 10% HF i o ]
€ 24h, IEFOULERAE, SILOUEE A,

FIA#ACEEE S, F Image Pro plus #1Fik

T8, 3% FAA KRV SE AR & U1 =i
FAE 2 b CUUVEZETIAR B 4 b =4 2O U B
TR 2 o U AR T A
29 LAALRREBRESKE

ARG, FOIERCT, A PBS IEMETE,
B A OB 2 mm X2 mmX 2 mm 44, BT
10% FEmE [ 5E 48 h. GUREHYI F, D3R R-RAL
(HE) #efty, S B Tk,
2.10 FST FbE st DA E A R IEFRAV R M

FH AR B E57ACHE RIS S R i o UL ZH 2R T
H HIEAIR T ONAEA R 2 RIIK D BOEA
O F AP AE AL, HEMARE R, ZFRAE
LA 109 B LR B EAT U5 2 45 BEANERAE TR
BRI TR T . B)E, FALZ5)H 3500 r/imin &
L 10 min. W W, T-80 CUKFEHIRIEEH s
IR U B 5E 2) 9% v SOD i 1t \ MDA & &
GSH/GSSG Lbf&. T-AOC. CAT &A1 mPTP FLIY

FFIREFE
2.11 FST WA IExHOANZhifs mPTP FLAMIZE
AL

BOHT R O LA 23 5 ki, 4 C oA
SRR BB E L EWREN 0.5 mg/mL, 24k
L2 mL. TEAMPEEEETT E 520 nm AL E ROk
J& (As20)1H., 1 min J5 il 200 pmol/L CaCly i%5 5 mPTP
FFi, CRIEAE 6 min N Asyo FIARELAE L, F 6 min
W Aszo FRETESE (AA) FKon mPTP JFCRE LS,
MR R 25 CHEI .

212 FITFES

BT S0 404 F SPSS 4iit##F (SPSS 17.0)
WO, THEX s, I R BT M v LA )
SR RS FE S
3 &

3.1 EMLEYTEIE

LK ESCER AR 5, H ATZE Sk iE
[ AR ILAERK b 2 AR B & P 3 62 4
HZE Ry R B2 (benzoic acid). K-
O-B-D-ML I A7+ (benzyl-O-B-D-glucoside). =
75 B2 Cursolica cid ). 20- 3 3 B ( 2a-
hydroxyursolic acid ) . #fit J% & -3-O- % #j b
( quercetin-3-O-glucopyranoside ) . 4 % #k &
Chyperin). J&JLZ5EZ (protocatechuic acid) 7 Ffifk
gy Gu SEMBUS BT RALAEMK R R T B
B VA S G 22 Bt 3 Pl Ayupbek Z50015) 2545



¢ %% Chinese Traditional and Herbal Drugs #5 51 % #5 20 #§ 20204 10 A * 5247 »

B ZANBER . BIRR WHECER . 112K H)-3-0O-B-D-
HEREE . 2. T S H DU S B
T Li SPOER e ORI T ARG . R =
WA EERE . MR IR RILRER AL 34-TFEK
HIR: BRILZ AN, 22 JESEPUN R AR 43 5
35 ML R MRy . W%, Y5 ADME i fibx

7 (OB=30%ak  DL=0.18), Lk K Lifemk
AR B IEL B9 34 A (GR Do REL AR B
BRI O RAEMF R ESCSE ., BAA— %G
WHanEE T e M DUIRERIR UK, HEE
IER ILFEM M h &2+, HFHEEA 2N
FEEME . B, @ iEIE, X 34 MEEWTER

x1 FREUSYNHULFEESMNESY

Table 1 Chemical information and network parameters of 34 candidate compounds

PS5 n ¥ & PN OB/% DL J¥
1 MOL1 F~T rutin 3.20 0.68 13
2 MOL2 &#pkiF hyperin 6.94 0.77 19
3 MOL3 SHfit e+ isoquercitrin 1.86 0.77 20
4 MOL7 /A amygdalin 442061 4
5 MOL8 20-F# 5L 2a-hydroxyursolic acid 18.56 0.74 21
6 MOL9 L3R ursolic acid 16.77 0.75 21
7 MOL10 ZEHR benzoic acid 30.15 0.03 18
8 MOL12 %A chlorogenic acid 11.930.33 8
9 MOLI13 SR oleanolic acid 29.02 0.76 21

10 MOL14 JHJLZKIR protocatechuic acid 25.37 0.04 18
11  MOL16 I+ /\ kil 1-octacosanol 10.70 0.41 11
12 MOL17 #ft % -3-0-(6"-O-P§ Bt 3)-p-D-#i & # 1 quercetin-3-0-(6"-O-malonyl)-B-D-glucopyranoside  14.03 0.74 12
13 MOL18 1l14%-3-0-(6"-O-4 -t J&)-p-D-7i & ¥+ kaempferol-3-O-(6"-O-malonyl)-B-D-glucopyranoside  1.86 0.77 17
14  MOL20 Hyetgsy prunasin 26.90 0.18 11
15 MOL22 A =1kl friedelin 29.16 0.76 17
16 MOL23 JiEki saccharose 7.170.23 6
17 MOL24 FJLAE epicatechin 48.96 0.24 9
18 MOL25 RE 1 hesperidin 13.33 0.67 10
19 MOL26 I/ kifg hexacosanoic acid 14.24 0.40 17
20 MOL28 3-/%/fi-2-Hi 3-penten-2-one 50.20 0.00 13
21 MOL29 FKHE benzaldehyde 32.63 0.01 17
22 MOL30 6-Hi%E-5-Bafdi-2-BF 6-methylhept-5-en-2-one 26.36 0.01 24
23 MOL31 IEF{E n-nonaldehyde 40.28 0.02 17
24 MOL32 KR H e methyl salicylate 4255 0.03 21
25 MOL33 JmbkfiE mandelonitrile 48.26 0.02 21
26 MOL35 &% “Hi% B-ionone 20.63 0.05 18
27 MOL49 1-+-t#s 1-heptadecene 20.03 0.08 15
28  MOL50 4 X3 I farnesylacetone 37.84 0.10 21
29 MOL54 #iiiE phytol 33.82 0.13 23
30 MOL55 iR 2 fig ethyl linoleate 42.00 0.19 22
31 MOL56 JHER 2B ethyl oleate 32.40 0.19 24
32 MOL59 —-FPuke tetracosane 8.28 0.24 11
33 MOL60 P+ ke tetratetracontane 7.820.25 6
34 MOL62 #itpis quercetin 46.43 0.28 17
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B G VIR EATEATHE— PRI . R 1A]
1%, WEEEE (RELDHFHA RS ED
M FEZE LN 3, AalREetki (F=
19). FH T (FF=20). #il & %-3-0-(6"-0-H —
T JE)-p-D-HI & i (JE=12). L& FK-3-0-(6"-0-
P R HE)-B-D-H A FET (JE=17) a5
20-FF LI (JF=21). BIR (F=21). kH
R (JE=18). FFHER (JE=21). FILFKKR (F=
18). I NKERR (E=17) SN UK
RHEE (E=17). 6-FEE-5-Pelfi-2-IF (FE=24).
IEERE (E=17) SHERMERT . AR EE
K, BRI Ly AT LA 2 AN SURFEVE R, AT
RE A Z R 2y HEPE . B K E SR AR S —
J5 TR AESE T 0 7 VL el Sk . O SCikiRaE™,
KA AERK RS o] 4 v /0 BRSO LR L 1R 1f 375
R A BAGE )3E 7, PR I Hh FLIR I A
MW RS &, KRR LR a8 (79 B
FAE ERE (S0 i T/ R a0 WLk I i
PER; @t/ 1SO 5 3 St O LR K K 2
RIS, IESE R IR P MIRI /EH,
HA AR AT A BE TR LR E; 24 e UL X}
TALIFEAR A 5 il B 23 (R A B S B I S, 43 AT
Ae] 9 FPAtiREE
32 EY-FEAR-RREEM L

B ER R (TCMSP™), #k A 34 4
(G AN B RR, 193] 839 /MiAR, HITIA
—MEAWA XN B2 AN BRI, &5 EE1RE
265 NMEEFR. HRYESHEAR B AR B KBNS,
{EIE /N SERR AN 2 B 43047 78 MR LAY A
BB KA R (F=4), FRUGEEERE Xt
FEARHEAT IR (018 , 43 21) 443 Fh , 12 MESH
e BT I 31 250 Hodh, FTLUR IR T 0 M
FAHRMPIRILA 32 Fh, 5 HARSS A L 8 TR
K—h5rs 50 M BRI AR LA 29 4,
i B EEAR S ELR) 37%. HE 1 Al — AR 5000
Bl B AR S AR T2 TSPO, = BALEY N HE i
FE
33 ILMERERRX MEARER EEML%E

WA 34 MEEMEEARE L TAEMZ (&
2) AR, ZMGE RO RBEE S N EA
(translocator proteins, TSPO). [EF}, TSPO Ji 5%
A SRS, TSPO A T 2R i ) 2
TREIRZM, S5 AR U R 1R

R, Bt AW AR, TSPO TEL KR THAE
iR B AR, LS LR A RS FEL A Y 1R T N
W (R, S ATP & AK AR, DL ARIE T
W EH BB ROS [T Ji . #0Hfi] TSPO, ] 41 mPTP
FLHITFF. MO NEEE . SR e AR T
W, fEEAUIRENS, S8 ATP KHALR 7= AL
FEAR, SFERRRES BN TR, &L 54, |
T FR K S mPTP JFEas N, 7 LAk—255]
FEC LR R IR I M 1K, ORI i R 7 33— 2B %
REEEYH Jco TS B F A7 1F BRI DU AT BAXE mPTP
TG AR, SRR . Fk, &
] TSPO Skdli] mPTP BIFFik, Mk
N, AERRER R AR, FRE gl Cattk
e, B RS, RUELRR ATP AL, #H] ROS
(7= A, DT RE 8 A R0CTR I i . 7 8 v 5 31D 4%
52224, Hf| TSPO ML 1-(2-F K 2E)-N-(1-H
FETN IR )- IR -3- 2 I (PK11195), 4'-& (7
¥ (4-CIDZP) %,
3.4 Langendorff B KR MIRI =B MRz
TR ML R

W 2 fon, SxRRAIAEL, S e W
&, BRAHOUAER SR e D EME TR (P<
0.01). MM, FST &. K& CDZ
HONEF AR DIRe S 2R E A4 = (P<0.01).
35 TTC FBLPUIEFREIRLER

TTC Yt JUAEHI AR 45 F LK 3. 40 X
(RSB AR T 20 B (2.2340.11) %, RERIZ )
OHUEFE R 2 b (72.054+6.78) %, SxHE
L, SEWA (P<0.01). &EiEHCUEESEH
T /0 EE (46.22+4.62) %, {R7F)&ZH 0 ULEESE
FETH (62.68+5.35) %, 740 IUEESE I
A (50261477 %, SHEAMAML, HH
BEMEER (P<0.01). XA AHL—CREE
RIPONEHLR . BRI, H, SAEAHR
RifE.
36 HE LR

HE Jetagh UL 5 f13k 3. HE 4efifa, Jas#
BAET PSR A AL OV SR A, AT
DL, XHRAH: UM EEA RS, OIS
5, MMIRSEEERE, WIAFERESUEM, ZEAE
B, BRBEETE, TIRAEMIK IR, TS
Ko MMHEMEIG . AMEANE R R . AR,
OIUREE SR B2, I REE . AR ZEEL,
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F2 FSTMARBRBEBAOIEINEGENEN (X£s,n=06)
Table 2 Effect of each component on cardiac function in rats subjected to I/R (X £s, n = 6)
) LVDP/mmHg (+dp/dtmax)/(mmHg-s™)
253 bk s o : o : R : R : o ) o )
FEEYE 15 min - FVEVE 30 min FREEVE 45 min FREEVE 15 min BV 30 min FEEEVE 45 min
paics — 94.63+1.28 92.36+1.67 90.43+1.92  102.18+9.79  101.12+10.02  101.03+8.39
AT — 40.35+3.56"  48.79+4.41* 54.00+5.64*  43.90+3.52% 5454+ 372"  54.17+4.21*
FTF-H 15mgL™? 89.28+157" 8835+243™ 8525+4.35™ 77.96+4.25~ 80.62+ 7.51™  79.38+5.09"™
FST-L  05mgL™? 6357+265" 6445+3.29" 6358+5.72" 56.56+515™ 6258+ 6.51™ 59.89+4.28
Cbhz lpmol-Lt  77.35+2.18" 78.36+3.62" 76.54+4.82"  68.66+5.85" 66.62+ 651 65.38+5.08"
) (—dp/dtmax)/(mmHg-s™) CF/(mL-min™)
2Rl filks N : R ) N ) N ) R ) o )
FRRETE 15 min - PR 30 min FEMEVE 45 min FVEVE 15 min FEVE 30 min FRIEVE 45 min
X} iR — 96.73+2.56 93.86+2.08 9425+0.66  106.78+2.97  107.63+2.85 106.37+4.98
it — 52.74+521* 59.78+3.66" 59.26+513"  59.79+4.52*  60.87+3.53"* 59.68 +2.66"
FTF-H 15mgL? 80.36+4.32" 8225+2.14™ 80.96+5.46™ 101.56+5.73" 102.12+2.34™  101.62+3.55"
FST- 05mgL? 59.35+4.22° 61.28+256° 59.57+582"  72.65+7.56" 70.22+268"  70.31+3.42"
CDhz 1pmol-Lt  70.69+3.72" 74.62+253™ 71.86+546~  82.59+6.80" 85.79+263"  83.62+4.05™
mp owm ——————mn)
TEYE 15 min - FEHEM: 30 min FVEVE 45 min
X — 97.12+165  97.524+2.93 99.24+1.75
TR — 72.23+4.85  63.91+357% 50.65+3.49%
FTF-H 15mgL™® 9101+6.85  92.88+562" 89.72+4.63"
FST-L 05mgL™' 8428+524  80.14+521" 76.08+3.11"
CDhz lumolL? 86.12+4.89  81.76+525™ 79.47+3.65"
xR *P<0.05 *#P<<0.01; SHAIAIELE: "P<<0.05 “P<0.01, 1 mmHg=133.322Pa, N[

P <0.05 *P <0.01vs control group; "P <0.05 ™P < 0.01 vs model group, 1 mmHg = 133.322 Pa, same as below

R

E 3 FST MBS B AR OAEEmFRA

FST-H (1.5 mg-LY)

FST-L (0.5 mg-L™)
g (TTC £8)

Fig. 3 Effects of FST on TTC in ischemia/reperfusion rat hearts

80
< 60
x|
= 40
=
S
B 20
it FST-H FST-L CDZ
Hxtg4iteis: #P<0.01; HEEM4IHE: ~“P<0.01

#P < 0.01 vs control group; P < 0.01 vs model group

E4 TTC £EBEHECIFFEL@ALL (X £s,n=6)

Fig. 4 Effects of FST on TTC in ischemia/reperfusion rat

hearts ( X s, n =6)

Hﬁﬁﬂ

O UL AR, JULET-2 8 5

CDZ (1 umol -L ™)

W98, RASUH R
*%Eﬁ@%%%ﬁk%ﬁﬁ%%\%%;

ONHREE BT Fe L, RIEHIIRIE . s R
JUUS B S A WY S e, ULET SR RSB 5 ﬁﬁm,
KA, o R VR AR AR TR KM, B L LR

AERTRAE O, RYEAHIRIEED . AGGTRA: L
TR B A e, DA EHE I Mg T
AL, WK R A s D O LT SRR AL
THREMIER, DRI RN, ]I AL
TRERME SR WY R, DL HES RS, WLET4E

HEP IR R gL, ARG, JE Rk Lo L
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FST-H (15 mgLY)

45

5 &4H HE £ELR (X400)
Fig. 5 Effects of FST on HE in ischemia/reperfusion rat hearts (<400)

#3 HERBERHOHREBFTN (X£s5,n=6)
Table 3 Statistical analysis of cardiac pathology in HE
stained groups (X s, n = 6)

My FIE BRI AY% K% OOl kS
pagit — 2.23+0.11 8 (BIE) —
it —  72.05%6.78" 89 .
FTF-H 1.5 mg'L ! 46.22+4.62" 23 —
FST-L 0.5mgL ! 62.68+5.35" 41 ++
CDZ 1umol-L150.26+4.77" 36 +

HRAE A A SO LT U W AR BE , IR UCHARE “ 47, T EE “ 447,
B “er+”, TR LURIEN “—

According to the degree of cell edema and myocardial fiber rupture,
the order was mild “+”, moderate “++”, and severe “+++”, and the
non lesion tissue was marked as “——"

JE WA , o O UL LT 24 Wby 2475 100 98 PE 4 BRIz i 452D o
3.7 FST hLALE LR EFRRI 2
SOD. MDA F1 GSH/GSSG. T-AOC. CAT &

WG VR B G I FER, BIguitgs Rar A,
ExIRAHEL, WA SOD ik 2 T %, MDA
S ERZETHE, GSHIGSSG LUl . CAT it . T-AOC
BERK (P<0.01); SHEBAMEL, 47 FTF +
Wil KFE K& CDZ 41430 L4 21 SOD
EHERET R, MDA SR B THAIH; GSH/
GSSG W& Tt , CAT iR Em (P<0.01): &
FEAN T-AOC &3 m T4 (P<<0.01); &5
M CZD HEBRHAH LA A T = (P<<0.05).
HHIL B, FST fe W3 a0 NS P L Re
VR Bl I P A GO T I s, S SRR 4.
3.8 RUWIEMEEDREIXT MIRI X mPTP FLFF
WIZE IR CERRIR R BB EE )

Guitgs i (£ 5) F£H, 200 umol/L CaCl; i
Sl mPTP T (P<<0.01), SRR Asyo Bf
k. S, FST &, KFI=4 A CDZ 41y

&4 FST MAEX KR OAMBELREURFIRIRIFNG (X+s,n=6)
Table 4 Effect of FST on levels of oxidative stress indicators in coronary flow of ischemic-reperfusion injury (X £ s, n=6)

ZH 5 Fiilks SOD/(U'mg™) MDA/(U-mg™) GSH/GSSG T-AOC/(U-mg™) CAT/(Umg™)
o HE — 144.00+10.53 4.05+0.51 13.91+2.70 1.601+0.36 68.59+8.46
R — 61.43+£14.24%# 8.28+1.30" 3.53+3.53% 0.85+0.15% 13.90+13.90%
FTF-H 1.5mgL™ 119.36 £15.75™ 4.35+0.43™ 8.07+8.07" 1.324+0.29™ 58.41+2.15™
FST-L 0.5mgL? 119.36 £15.75™ 6.25+0.49™ 773277 1.124+0.18" 26.92+7.02"
CDz 1 umol-L?t 105.63+16.35" 4.69+0.80™ 7.74+2.76" 1.2940.20" 25.47+4.90™

& 5 FST FACERXT KRR KBIE M RFL I RMAIS 0
(X+s,n=6)

Table 5
mitochondrial permeability transition pore in rats (X+s,
n=06)

Effect of FST pretreatment on opening of

20 5] & RRAR K E (AA/mMin X1 000)
it R — 11.98+1.54
TR — 29.06+1.25%
FTF-H  15mgL?! 15.13+1.62"
FST-L  05mgL! 18.43+1.21"
CcDZ 1 pmol-L? 17.01+1.62"

REA% B A0 mPTP [T (P<<0.01), Lk
AR i G
4 g

O R NSRS e, fas ANRAE
AR ARSI R FE R, P O 1 A R AR
2018) MEE KB, - E.C I PR ABCN 2.9 12,
BET AL, o 8 RRRIET M B 40% LA 1250,
O XLV SR PR TS RV 97 A2 B [ 4 4 B T s )
RIEEST ). TR 32 B R A N A=
TSI, VAT R BNE R A m UK I .
E2 P PRI BRI, P2 R IHEH
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F & P00 LA B0 SR -

TERAE R IE B IR EUR e B 5, SOk
J% Cishemic heart disease, IHD) ¥4 Z AL
g, BB NAE R, Rome N SR HA BE 75 i AT
AAE R, HETRRIT TiEA 20 dimiayT .
IENIRTT BAIRTT UG TS, Hh25ia
JTUIRZA T BN E . IS Wi 249
RNFKBE . BB E T S ECO A S5 428 A0
it 1 45 F S e = AR 0128 o L = MLk i A 5|
FEC ] E RN 2 P A R A S R R i i B
7281, ZRRpRLE B SR, R e FERE I P
G, Xa¥ R0, s A 40 it DB .
BT BRI R 0 2 SR A R M R, SR
LR, Sewell SEEVRIL, 240 (1) el R B0 ikt 45
ok —B T fE, RIS Hod Ik MR, i)
BB R A S B, B S EET D 1966 4F, Jenningstd
T AEHE 7O WL I P 453473 R RE 4% Cmyocardial
ischemia-reperfusion injury, MIRD), %G [a] Py,
20 LA SRR S5 SR A I AR, sk o LA
SIS R AN D RE S5 T TH R AR 00 bk ifi
SRR AT . WETCUER, B
FAb G EA PO ISR PiEE . ek,
Pugs, B, TEBRAE B 3EBULL MR G g ik
L PZGFRAE B, KRESCRIT LR, HEAR
AP MIRI AT — 52 1 TR /R F B39,

KB IE IS 2 53, R ARk R Ak
EWIHEAT I, 2] Cytoscape 3.6.1 HJEALAYI-
BEFR-P EAR 2%, 15 3150 108 850 A DG
PRt 29 A, Horb 50 (LR I BB A 5% ) G #E b
N TSPO, FEALEW s AEEEMEY; Eid
a3 o LB 0 B BEAR B 1 HAE N8, 3 —20 08
F T KB 58 TSPO; TSPO iR £k bR ThAE, 5
e 24 s A S HEL AL K% e B ARG, JE 4] TSPO I BA
PN LRI mPTP LT, A I 4 4 2 s 4 fis
HLAL R E P, By IR R 2, HIHI A B e A,
YA o JUL AR I e S T R VA ) 36 ) R e Qi e i A
LR . 257 Langendorff B4k i MIRI A7,
T IR PR A S IR 3 e hn AT IR, S5
RUHAHLLERL, R L ARk P B2 P oA B vy 51 4
Ae A R B Il P S O R T RE B s O LI
4i77; Wit TTC Yt AT DL H, @il s Ak 2
2 AT S 3 PR B PR VA 3 A O WLRE ZETHI B I8
XMV ZURERY) Lg%, v T Ak B 4H mT B

3 SR R AL P A B O LR R I L o LT 4
WL K 5 PEA IR o O ULZH SR R 45 SR ot A P 4
S5 B P o Co LA R ()R o i i P
ER AR, BT RRAR BRI RE AT . KR
H AR 200 6 R SRR DAL SRR W K AR A 7 A K
VRS E i, R R N A S EE N, AL
WA, SIELSWMDIEERE, BEhmRm
el KA@M . BimlE SOD. MDA,
GSH/GSSG. CAT. &fiahr ] e L WL 2V H H
Bt VA AR A HR G FE RS . T-AOC S LB 1A (R T 4
HRE ST . Ca?" T LS BRI L 1% mPTP JF
T AR R EARRS 7T it/ T 15 00 HkL 7i it
mMPTP BEANLRIAAILTT, SIERZRARIZE LT,
SRR, BRI, B2 E A e
AR, T ONH . SERAME, FST
Tk FE . (KGR K CDZ 468 R E WS mPTP
FURI TP IR, 3 20 ek K 6% 7 A0 2 P A e
fdnds, PR HLAHH .

LA, RILAEM B B T it D ILET
AiThRe, PO NUBESEIRAR, R o LA i A
FE5ONUEA N AR T TSPO 4845k
H, S ZohiR mPTP FLEITT I, R 2o (A i K
D e AR FRERS AT A 08 K B A O I R 1T
FREVESI IR ER] . S e E— B IR AU R LA
MR B EUI AR 4T MIRT AR F B B4 52 JE Ao
SE K
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