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I I TR A 2 T 2 K 06 06 UIE AR I I8 Bk 5% 40 AL (Tongmai Yangxin pill, TMYX) % U L I 738 J5 76 2 iR
(no-reflow, NR) f{J-Co OR3P 1 F S 373 LA . B SR AT WL NR KB (Co LR 1ML 2 h 5 FEEVE 2 h) GIESE TMY X )
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B 25 B R SRR AR . AR S IG SR A5 e TP B 2 K A4S FE R b (LLBH-202212160001). 45 3 & 8, TMYX
B I s O i A5 R AN T RE, kD T IR < IO UL TR AR RO BT B o B A4 , B O ILULAS 25 1 T (cardiac troponin 1,
cTnl) & &, X NREWEITIERH . JhAk, B4 258 = W TMY X 2038 NR L5 54807 5 K F-1 (hypoxia inducible
factor-1, HIF-1)#% A 7 kB (nuclear factor kappa-B, NF-xB) I8 SR FE K T~ (tumor necrosis factor, TNF) 15 5 1@ B A
Ko RN, TMYX N G & A BMER Z 52 /K (G protein-coupled estrogen receptor, GPER) . i B2 14 41l g M5 5 14
IS (phospho-extracellular signal-regulated kinase, p-ERK) 1 HIF-1a [f)3R1E . 7EARAE, TMY X 3 558 568 ik 75l 100457 11
& 5k Thae, SR M AE H % GPER. Y 57 28 — %1k & & i (endothelial nitric oxide synthase, eNOS) f& — % 1L & %% &
(soluble guanylate cyclase, sGC) BH W 4] . A 70300 i 5 24 B 22 RS2 B0 VP4, #9578 TMY X i |1 GPER HU&
HIF-1a/eNOS {5 5 8 #, &F ke R30Ik, AT &2 2 2035 NR o
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Mechanism of Tongmai Yangxin pill to reduce the no-reflow after
myocardial ischemia and reperfusion by activating HIF-1a/eNOS
signaling pathway up-regulated by GPER

CHEN Ting, LIU Hai-rui, ZHANG Yan-yan, ZHANG Wei"

(Key Laboratory of Hunan Province for Integrated Traditional Chinese and Western Medicine on Prevention and

Treatment of Cardio-cerebral Diseases, Hunan University of Chinese Medicine, Changsha 410208, China)

Abstract: The Tongmai Yangxin pill (TMYX) has potential clinical effects on no-reflow (NR); however, the
effective substances and mechanisms by which this occurs remain unclear. This study evaluates the
cardioprotective effects and molecular mechanisms of TMY X against NR. We used a myocardial NR rat model (2 h
after myocardial ischemia and 2 h after reperfusion) to confirm the effect and mechanism of action of TMYX in
alleviating NR. In vitro studies in isolated coronary microvasculature of NR rats and in silico network
pharmacology analyses were performed to reveal the underlying mechanisms of TMYX and determine the main
components, targets, and pathways of TMY X, respectively. The experiment was approved by the Ethics Committee
of Hunan University of Chinese Medicine (LLBH-202212160001). TMYX showed therapeutic effects on NR by
improving cardiac structure and function, reducing NR, ischemic areas, and cardiomyocyte injury, and decreasing
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the content of cardiac troponin I (cTnl). Moreover, the mechanism of TMYX predicted by network pharmacology

is related to the hypoxia inducible factor-1 (HIF-1), nuclear factor kappa-B (NF-«B), and tumor necrosis factor

(TNF) signaling pathways. TMYX increased the expression of G protein-coupled estrogen receptor (GPER),

phospho-extracellular signal-regulated kinase (p-ERK), and HIF-la. In vitro, TMYX enhanced the diastolic

function of coronary microvascular cells; however, this effect was inhibited by GPER inhibitor (G-15), eNOS

inhibitor (L-NAME), and sGC inhibitor (ODQ). This study integrates pharmacology and experimental evaluation

to reveal that TMYX activates HIF-1a/eNOS signaling pathway by upregulating GPER to relax coronary

microvessels, thereby significantly alleviating NR.

Key words: cardioprotective effect; molecular mechanism; network pharmacology; coronary microvascula-

ture; GPER/HIF-1a/eNOS

JC 2 it (no-reflow, NR) A& 2P0 JLFE FE (acute
myocardial infarction, AMI) &7 7£ 48 2 56 IR 3)) ik A
VA JT (percutaneous coronary intervention, PCI) B ¥ 12
YBIT R, B RO A TREAR B bk R ATL AR 1 BHL 2E, {HLC
WUH A B REE A E 4, LR HET MR, RIA
568 JiK I 97 ek 1 B 0 af gt O LZH 2RV AN R B
FEES SECERM O O SRR, e E R B
Tie, H 2 a M EE S, kK L AMIE#H PCIA 5
To I R AR e i ih 30%5Y, TR L AR SR A AR T
2RI, W ORI R I R A R R R L

JH fik 7% 0> Fu (Tongmai Yangxin pill, TMYX) H £
BIC T A H B A AR AR Ak, 07 BB 2
HE, BG5S T S 22 A TR, A 250 g
i £ Y BT, A 24 R A A KR g, B 2R AR il
Jik L9 2 T2, 38 Bl IR R A SHRIE I RCR, WTH
T NRPY. TMYX [R3E P o) = BALHE S i i | 2
ARG ZR I R IEE R U], TMYX BEAT R0 e O
T R0 o 1 o AR 2 R R B i AE AR, B3 L 4o I B 28 A
WIReBaaS R AN, TMYXTE O I6 97 T 205
P 55 32K 2 R AT R «B (nuclear factor kappa-B,
NF-«B) {5 F i@ %A k. TMYX @ i 5% 0 WLRE =
4t 1 6% 1 AR 2 R IR T R, Dk ST N ORI 28 i, o
Fe 8 B O BB B A RITAE . A, /i T FEAE S,
TMYX 1] DL 35 2035 NR, HAE H 5 B AR i 0
JULRE 335 P A0 S O W 5 A7 A O JUL I B 453 40 A
KB R, TMYX % NR B A W LE A I71E A, (3
YAIT NR I FARAE AL A B S 4

HEG DGR TT VL TR AR X % (%) A A EE )RR
T3 L A0 25 40 T BILAR 1R 3 % D vkt 2 AT il ik
B 2 T 2 R SIZI6 56 IE SR ) B TMYY X7 4G JUL R I 74
VEVEJG NRH B ENLE] . B 2%, A 58K F NR K B
IS UE TMYX (4.0 g-kg )" IR CR74E F 5 S8 ) e
WAV KA - R PR A R - R X 2%, AT TMY X
(RO PR 70 T FEE SO E B RS . B, RAINR K

i A R R A & 5 DR ) Jik A I 4 S 56, 36 F TMY X
NR L] .

MRS RH %

TMYXEMR T SaRE AP RG M
BAE BE A 4 Bt °F & (Traditional Chinese Medicine
Systems Pharmacology Database and Analysis Platform,
TCMSP) (http://Isp. nwu. edu. cn/tcmsp. php) F Batman-
TCM (http://bionet. ncpsb. org. cn/batman-tem/) ™4, %}
T b L 19): M -2 Sl = Rl (IS IR T 73
SRR TSR R AT R R, X R
% B A5 DL R A2 ) R FE (oral bioavailability,
OB) > 30%"F135 25 14 (drug-likeness, DL) > 0.18"/y
i AEHEAT 0 08, 45 3 LI AE IS PR o), 52 TMYX HY
b2 B4 i diE 22 . N TCMSP #l Batman-TCM i 4f5 /22
T TMYX FE RE B, 3815 TMY X AF H 3 800 B .

TMYXJA77 NR B EE R RE L “no reflow
after myocardial ischemia and reperfusion” >4 5% # i ,
) F 5 B N “homo sapiens”, M GeneCard. OMIM.
PharmGkb. TTD 4 4f7 [ 14 2% NR #L 51, K NR#EE A
I TMY X 8 25 4 4 FR(E UniProt W 3 (http://www.uni-
prot.org) % 4 BAH L) B K 44 FR . R, SR R R
i i TMY X F) 2590 8 i 5 NR BB AR 22 42 4 A0, B
TMYX A7 NR 78 7ERE 517

HWEEAR-E8KRHEEIER (protein-protein
interaction, PPI) [ 4% &y 1 [ BH V& 75 #1E  f1 AH HAF
FH IF R 00 A% 0 5 TR, A A 50 R BE B ] 3 N STRING
(version 11.0, https://string-db.org/) FU¥E FE, ¥ Fh % &
JN“homo sapiens”, J ¥ 2 H 1kt B N 5 = EAS E 0.900,
PASRAS PP &, JF il 4h fh 70 M i 7 kDR .
P Cytoscape B {1 #EAT PP 2% il MLAL,

B0 S EFE KK (gene ontology, GO) AR #REE
S5XFHEBERZHB (kyoto encyclopedia of genes
and genomes, KEGG) E& 7 NAEANTHETMYX
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09T NRIEFERE R D BE S 15 5 @ %, 32 I R 4.0.0 5
451 1) bioconductor A2 15 B HR A A0 % ¥ 78 B RUIEAT
GO MKEGG & 7#r, 73 Hr 45 R LL P < 0.05 1 i ide
25 A, 38 AR 45 1E B 3 (www. bioinformatics.
com.cn) HEAT A ALAL AL R

HEM-ZUESHEEERRIE ROEAN=
4t (3D) 45149 M PDB (4 FE (https://www.rcsb.org/)
. 1§ AutoDockTools-1.5.6 i i = B EC 4% i 7K Fil
IECRAEEAZ OE A BEIEEYH =445/ ]
PubChem (https://pubchem.ncbi.nlm.nih.gov/) F#. f#
1 AutoDockTools K & [ Jii 52 Y& FTEC #4444y PDBQT
¥ o B )G, f# FH AutoDock Vina 3% A5 i3 47 7 % 2,
F£ 1 F§ PyMOL F1 Discovery Studio 2016 1% & 1% H
Re ALY AT AT AR A 23 #r, W4 i< -5 "o B R AT
e P AN

SCIEEN4  iEME Sprague-Dawley (SD) KB (250 +
10 g) 4 i A 07 3 v 508 S AR A YA BR A =] [UE T4
7 SCXKGH2019-0004] . Fir 3 S 56 7 58 ¥4 4% 180 7
R 245 KSR B 9 B A s b B 4 F 4T (LLBH-
202212160001). Fh¥bruEta %, B HE &K, L%
AT 12 W&, ANEEIK

KRB NRARBIGIE 3G SR 7R 1R, ARHTAE
AEEIK 12 h, SEEG A K BRI IS N VEST 0.3% I HE %
BN (10 mL-kg™") HEAT BRI, BRI J5 IO BT AR 45 K (FH 31
EAURE R B FT BB 2, 8 F R LE 784 2 5R),
A4 R B R S5 A B [ 5 DY B B S 1 BB - 7E M
Jr%0.5 cm &b, B IE 7 S5 3~4 ThRJT I, 32 = Al
Gy BRI HLSLILAL, H O I e H B BE A o R 3 e IR B
Jhk 22 7l B 32 (left anterior descending artery, LAD), [ 5/0
G A WA D EAREE T 77 2 mm Ak, PLE 1.5~2 mm. %
2~3 mm FiOERE, T — 45, FA 45 WA 2/0 #if
2o T JE¥ ek i — AT, 28 S5 i 4,
& O USRI . 2530 5, )R O I 2E [ i Jis | 55
) s N 2SS, B — Rk b i A e PR R R LA 2, 3
FRAR A o LT e bR 20 ik 7 /i % 52 2 h R, RO ki
i, BRI LSk, H 10 BB R
FRLE, BY Wi i s Hb 1) 45 HL 26, R I im e v E 4% &, L
FEFARA R FLALEL . LA /5 LAD SCRL X 38
O LB 8 2 B0 AR A% 1 o I 4 23 sk 555 L S5 1 73 %4
(ejection fraction, EF) {H < 50% A F A &5 4L 5 2h 111 b5
EERW RS A E O LA TR s X N
TG SRR AL R ) A

DHEMBY FHEE2hE, RIE KR EFHE
(< 50%) ¥4 K EBENL N RF AL (Sham). L E i i
(NR)-TMYX (4.0 g-kg™") Ffil§ 144 (sodium nitroprusside,

SNP, 5.0 mg-kg", BAPE X B 2H) (n = 16). Sham FI NR
YRR T M AR AR 1 0.5% $2 FH L 2T 4k 2040 (sodium
carboxymethyl cellulose, CMC-Na) (it 5 C8621, b 5t
R ERHABR A %7, SNP 2K BT IE s 359,
HARFHRKREBT RS BH VK, ELLEH TR, HhYh
AN 10 mL-kg, K BRUARRG 2 RFRE 1 X, IR4E & AR
1 SIS B LG AR o 3 — IREA 2 (B GRS 4 he

HHEIZEMEOME TMYX ({5 1070353)
R B2 A I 2] $e 4t . SRIG AT FRE 25.6 ¢
TMYX, /N 64 mL % 0.5% CMC-Na # 4li /K32 90, £5 H:
B G AT RE G 7 0 VS AR, BB 0.4 gomL ! 25 . SR
F UPLC-Q-TOF-MS/MS 43 TMYX HJ k. 5% i 531
HRAE 237 F B o) B £ B ) 1) 0 — 2ot i, % e
32 P 2 AR, SIS H PR HL 32 mg A AN (A5
71778-25G, Sigma-Aldrich 22 &), il 64 mL 8 45 7K fic 1
% 0.5 mg mL™" 253 .

ER UM EREGRMOMEIRITG A47K
Jo, B BENLE SR S RO, T RE# KN 6% Bifif 3=
S (1 mL-kg™"), itfif & S &3 11X 18,365 nm 5 KL IR
KRR AT, REE R XL, o276 X8 L E R
X. ifiEER STENEYE 1 min 5 A7 45 4L LAD, T 5
JikVE N 2% Evans Blue (1 mL-kg™), 1 min Ji5 B H 0 BiE
BT -40 °C VKA AV 10~15 min, FMAEEFLL T 1 mm
SEAT S EPR O IEYI A S e, T o0k A 365 nm H1 R
HFUWELEROIEE. OUYIR BT 1% TTCH
W 37 °CK AR T AL 30 min, T30 % IR TR 4 HE O %%
Sl O LT AR o 6 HECR, 3 e 1 DX e Ay R i i
JLIX, e 41 0 X A b R A SR LXK 5 X 38R
FAE 0 LIX ™ ] Image-Pro Plus 6.0 2014 5 25 [X TH
o MR AN BEROIIFE 248 = TE R0
THIAR/ Ao JUE THT AR < 100%; G5k 1 0o JULTHI AR BT 29800 = R afi oo
JULTET AR /0 I TR AR X 100% o

KEORIURN N ZEREWOBENE A/
)R 7 A 5K B0 A 1 T e RN 25 R4 (Vevo 2100,
VisualSonics, 1% K). MEEIREFELOZEEFEE
F6 47 72 2R (left ventricular fractional shortening, FS)+
Vi I U E IR G (left ventricular outflow tract
peak, LVOT peak) 1 & #f %y i & (left ventricular
stroke volume, LVSV). FrA M &(E 3 3 A0 JE 5 1A
RS Y-

KB MmECRALANLESZE B 1 (cardiac troponin I,
cTnl) E2RMW 3 RELEHA 1 h)G, BAKXRHETH
PRI, SR If 1.0 mL, i & 30 min J5, 4 °CES OBl
3500 r-min” &0 10 min, 7 & L& FF 70 2% F EP &
KR B Tl & 77 & (it 5 : SEA478Ra, U =
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i B BB A BR A R A IfL3E oTal & &, PFAS O
LA A FE Y

HE & X KRS 2 R A8, JERLH 0. K
F 8 30 HE G 1, F 5 08 N X B U 347 W0 8%
AR 40 R, SR AT B IR 5 40T .

Western blot 1 Aif BT i, 52 B0 I A2 0 % 8 2R
H, AT E B BN E & i (A B b e
v B G OE A I ME B ER 32 4K (G protein-coupled
estrogen receptor, GPER) (1:1 000 #%; #t5: bs-1380R)
W B AL S R AE R A BR A R S B o B B R
¥ 41 B A0 5 U 15 3B (phospho extracellular signal-
regulated kinase, p-ERK) (1:1 000 F#i B¢, it 5 : 9106S)-
% B 55 % GAPDH (1: 1 000 7 B¢, L5 5174T) 5 %
IgG (1:5 000 % B, fit 5 : 7074P2), ¥J I H 3£ [H Cell
Signaling Technology A Fl; %% i F& G 5 175 5 K - 1a
(hypoxia inducible factor-1a, HIF-1a) (1:1 000 i F, it
52340462, W FBHITAE DR A G R A F).

NR K R 2478 Bk & &F Sk D sE B9 4& 0 %
NR K B 72 /i B S 00 8 3 28 T AR B4 40 pm K
2 cm 1EG 22 b ETETE E TR N AN R B i
PIBR AT TCE S mL 37 °CTFA K PSS 28 1 i FF 4Ll <
(95% O, F1 5% CO,), B = #7537 °C. ML & V1 J=,
A B W s A I 5K 00 B 1 mN, P S AT I
EETERIN . e 5 mL KPSS VAR L 4 R A B &
W1 )5 F PSS 2% ol e e 2 IR, &R 4K 10 min; R & 2 IR
KPSS il i, Wi 5K 77 > 2 mN, WA Ay i I & 3
WEVE R I8 i 5K ) £ B3R (DMT 620 M,
Danish Myo Technology A/S) it 3% IfiL % 5k 77 284K 175 .
fEN EAFERE O T, A 5-5 8 1 (5-hydroxy
tryptamine, 5-HT) (10 mol-L™) A1 Ifil & ¥ ik 5 K 4
WA, SF45 5 K RS 5 min B4 253N TMYX
HIBA 285 T BB B, (acetylcholine, Ach), W2 AN [A] K f&
TMYX (25.50.100.200 pg-mL™") % IflL &5 3£ () &F 5K 1
H, 38 o g i A 5k 015 BCR 2 R 4t (powerlab, AD
instruments) 1c 5% ML 5K 77484 . L @ N R %
PEIHRERS I 5, S-HT 79 4b B AL M 343 B KU 4 R
A, Pl e, BRI E R 2 BN 5 L GPER [H W 71
(G-15, 1 pmol-L", it 5 1161002-05-6, MCE % 7).
eNOS [ W7 7 (L-NAME, 10* mol-L", #t 5 N5751,
Sigma 2 #) Fl sGC #1 #1 5] (ODQ, 3 pmol-L", Ik 5
03636, Sigma 24 @) “F-#7 30 min, 2R 5 54 [ 5 min &
B N A [F Wk B TMYX, W 2 TMYX 7£ G-15.
L-NAME 1 ODQ il &b 2 F) 175 15 T 5% 4l i 5 &7 5K 2 g
(P52, K Labehart 248 73 A 80 4F 34T £ s 0 4 o

ZitZE o8 N SPSS 21.0 AT EE St it

B, B Bt DLV 948 + AR e 2 R0R, Bl fF & 1B
gy A I e i FL D R T 2 0 Bt (ANOVA) #4770 i, £&
A& IES DA EHAES R, 4 PEDNT
0.05 i, ZR PN A EA G FER L.

R

CBTETEMER - R S - IB R R AR

M GeneCard.OMIM . PharmGkb FI TTD %§ 4% % tf
BMILIRIE T 447 ASNREE . HEAh, TMYX FINR $E 25
2 HE—69 A H & HE [, B TMY X £ NR 78 75 #1
Ko 128 Cytoscape 34 8 “ 18 76 1% 4 B 73 — O B B
AT B4 4L 162 T s (TMYX H
92 N 4 Al 69 /N 8 7E B p) F1230 4504 . 7E PPI M 4%
o, R # S o BT I AR R S FE O (D)
A jE] HLPE (BC)o DC AT BC SR 1 HEAN W1 45 H A
L R IR . DC A BC R 20 I S5 X6 7 %
A EEAR A M, @ DC A BCE fi% 5, 69 AN HE A
T A 8 AN AZ 0 BE A, X B 2R PR 9 NOS3 . ALB,
CXCL8.IL10.MMP9.IL6.CAT A1 TNF. /A [A] (3% P4
B VR FF X 8 ANHE s (B 1), IR T TMYX 2 57
R SRR . b, B R B R BR B R 1L SR R
AR EH (degree) 705N 6.4.2 F12, FHIE AT M
2 v g B LN VR LAY o

Aloe-emodin Berberine
Beta-carotene Formononetin

Gomisin-A /' 7-Actoxy-2-methy]
2 isoflavone
7-Methoxy-2-methyl CAT Licoagrocarpin
isoflavone Y i 7
k T IL1o PR N 1V
Glepidotin A ] Isorhamnetin
.. [cxcLs )t
Arginine . 5 Tetrahydroxytaxadiene
- ALB -
Glepidotin B -------------- A==t NOS3 *=-+  A==-e-- ‘-‘=« ----- Gancaonin G
Glabranin - | Lysine

1-Methoxyphaseollidin s

: Luteolin
Stigmasterol Quercetin

Figure 1 The active compounds of Tongmai Yangxin pill (TMYX)

and major targets
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AR I FE RN LR G PR T . KEGG J8 % & 4
Brat B (K 2) £ 8], TMYX 7 ¢ i i %5 HIF-1.
¢GMP-PKG . NF-xB Il TNF {5 5 il i Xf NR 7= 4 VA 97
YER o ARSCRA G T X E T A S F 2
A8 5L (NOS3 MI'TNF) HI 245G 25 M g, a3 s, 5 1t
AW 2 R A (NOS3 AT TNF) KM R L H R4
M&sE M EAEH

3 TMYX % NR AR NR /OBl F2 F0 e im0 L FR

spA)

N TR TMY X & 5 B A 0 NR 4R, AL
KBRS SC S A TTC Yo il 22 T8 i AL
T AR AR L LT AR . 45 R B, NR 410 & 30 UL
FRA G L JUL T AR 23 30 A 88.4% F1 52.9% (P < 0.001,
K 4). 5 NR4LM L, TMYX 417 & 370 AL i B R

I 0o JUL T AR 43 ) 9k 2 & 61.6% AT 31.1% (P < 0.001),
SNP 41 6 52 90 O JUL T AR R Bk I o JUL T8 R 40 S0 il 2> &2
54.0% F119.8% (P < 0.001), & B TMYX A H 4 NR
IEH -
4 TMYX X} NR K Fgl /0B 54 R0 1) BE RO 52 M

N T HEIE TMY X 2 75 20 NR KGR0 I 25 44 AT 1)
RE, A SR FH /NSl 48 75 A R BRCo JUE 1) I R A &5
o Wil s FiR, 5 Sham 4141 e, NR 41 EF.FS.LVOT
U (B AT LVSV & 3 P A (P < 0.001). #R1M, TMYX Al
SNP 4[] EF\FS.LVOT &6 F1 LVSV & % = T NR 41
(P<0.01,P<0.001). 25HFEH, TMYX 7] DL NR
KR P E S/ AT RE -
5 TMYXX NR KR OALESEMA R

76 AMI H, cTnl A2 O JJL4H M 35 8 1) A ) ks B4,

Lipid and atherosclerosis -

Hypertrophic cardiomyopathy -
AGE-RAGE signaling pathway in diabetic complications -
Fluid shear stress and atherosclerosis -
Transcriptional misregulation in cancer -
Malaria

Dilated cardiomyopathy 4

Calcium signaling pathway

HIF-1 signaling pathway -

Adrenergic signaling in cardiomyocytes -
Diabetic cardiomyopathy

Proteoglycans in cancer A

Human T-cell leukemia virus 1 infection 4
Cardiac muscle contraction -
Rheumatoid arthritis -

Amoebiasis

Leukocyte transendothelial migration -
Relaxin signaling pathway -

FoxO signaling pathway 4

¢GMP-PKG signaling pathway -

African trypanosomiasis -
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IL-17 signaling pathway -

Prostate cancer -

NF-kappa B signaling pathway

TNF signaling pathway A
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Figure 2 KEGG enrichment analysis of TMYX targets in alleviating no-reflow (NR). The horizontal axis of the KEGG diagram represents

the gene proportion enriched in each entry, and the color shows the enrichment degree according to q value
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Figure 3 The conformations of main active compounds and major hub targets
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Figure 4 Effects of TMYX on NR myocardial area, ischemic myocardial area in NR rats. n =5, x 5. ““P < 0.001 vs NR group

AR VRAL O LA B R bR o a1 6A Fr s, NR 21
cTnl & & EF 5 T Sham 41 (P <0.05). 5 NRZAMLL,
TMYX 41 fil SNP 4L ] ¢ Tnl & & & % &K (P < 0.05).
4l RO, TMY X A] LR O WL 47, 2 B AR 470 UL
HAPIEM -
6 TMYX Xt NR KR UALLE R RIR IR RS20

R Bk W5 TMY X X O JULZH 2395 BE 453475 1
M, ASCHEAT T HE et . Sham 4 S 800 58 32 (1 0 L
Y, O WA SEHE SR S H B % (B 6B). NR 410 WL
Y B 25 L, A% [ 48 TS R, ULET 4 Bb ik, KB A eI IR
. TMYX A1 SNP 40 LA 475 75 B2 BH S sk 42, 3 A 1T
FRAG /N, FK ek 4, wT D02 B 98 1 4 it 92 3 A0 1) 5 7K
e, A8 DAL 2 YL 40 M
7 TMYXXINR AR/l GPER.ERK.HIF-1a & H
FIKHIF2 N

il 7 frow, 5 Sham 444 E, NR 241 GPER . p-ERK
A HIF-10 8t A 13I8 & FF K (P < 0.05, P <0.01).
TMYX 477 il GPER . p-ERK 1 HIF-1a 2 [ [ % % 7K

SEIE (P <0.01). 453K, TMYX AJ LUiE fk GPER
FAMERIZE, OGS HIF-1a (551 5.
8 TMYX&id & 5E HIF-1a/eNOS & B& ¥t B2 73 Bk i
MEEFKINEERF M

WK 1 fR, 5 DMSO 4 b, TMY X 7 44 41 38 53
7k K AR 9 B 5K T g (P < 0.01, P < 0.001), {HIX
Rl F 4 G-15.L-NAME F1 ODQ i | (P < 0.05, P <
0.01, P < 0.001). 3 B TMYX #] PA 3% & GPER ¥4 7%
HIF-10/eNOS i ¥, £7 5K 7t Jik fok 1L 5 2y 5 1A 21 22 i NR
IEH -

g

NR B2 — DRI M B R, 46 T w f B,
AL T FREE R B, RAC WUBDE 21 B S D 90 FRAZ A
I R ., NR H 4 Ff B0 3R (10 7T 22 4 & 51 - 3t b 3
ik ok Ao RS LA A S L R I AR A7 P Y AR A5 AN e R B
Jk G PR R RS A, NR R TR AR 7 77 3 2,
RGP RIGEWOT 1252, BRI, e RYA T NR B %2

Table 1 Effect of GPER, eNOS and sGC inhibitor on diastolic function of isolated coronary microvasculature of TMYX. n =3, x £ s. "p<
0.01, ""P < 0.001 vs DMSO group; "P < 0.05, P < 0.01, P < 0.001 vs TMYX group. Ach: Acetylcholine

Diastolic percentage/%

G
roup - G-15 L-NAME 0DQ

DMSO 1.97+2.45 ~13.03 + 6.84 3.03 +£4.58 030+ 1.77
Ach 67.81 541" -8.93 £4.75 520+4.12 7.09 £ 11.01
TMYX 25 pug-mL" 10.67 £ 4.92" -16.18 + 7.93" 5.86 +6.38 2.91+0.63
TMYX 50 pug-mL" 17.44£7.16" ~11.16 £ 9.07™ 3.82 £ 6.65" 7.55+5.94
TMYX 100 pg-mL" 2017717 -13.19 + 8.83" 3.88 +5.40" 10.48 + 4.12
TMYX 200 pg-mL’ 2439+6.177 -15.96 + 10.35™ 3.53 £4.61" 16.40 £2.817




Wi st JERKSR O AE T LR GPER #UiT HIF-10/eNOS 15 5 18 B 2 0o AL S 0 PV J T8 SE AR RIBLARI AT 9 - 3317 -

Sham
ar . y
TP
L A
60—
X
<5
o
304
0 T
TMYX SNP
60—
#HH
.
o
iz ole
40— i
o
= . *kk
©n .
59
20
ChiCl
0 , ' :
Sham NR TMYX SNP
: ' #
Sham 1500 ..
> gk a8 o A
: —IEA %
= : 2 1000~
? o 2015 E Kokk
.
1600 1600 é
1200 2
i 1200 : =
; i 800 -
K ! A E 800 : \” g 500
» 3 % p 400 2
f 3 it § 400 N ! a3 & ]
[ ! \("‘ % %, 1 -
¥ o5
P P A VS e B W WY e e 0 T T T
6 3 38 3 k 3 546 ; 3 Sham NR  TMYX SNP
200
L #
% oo
150

Kk

#it
. -
5
100
als
50—
0 T T

T
Sham  NR TMYX SNP

10, x +s. P <0.001 vs Sham group;

LVSV/uL

Ee

¢Tnl/ngL!
= = 2 S
1 1 |
n
]

T [
Sham NR  TMYX

1

Figure 6 Effects of TMYX on myocardial enzyme activity (A, n = 10) and the pathological changes (B, X100, n = 3) in NR rats. x * s.
"P < 0.05 vs Sham group; “P < 0.05 vs NR group. ¢Tnl: Cardiac troponin I
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