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# OE[HM] AT OFERES \R I AL (Bawei Chenxiang Wan, BCW ) 57340 LR L AT 2505 LR AL B L)
(Jrid] @7 5P E ERRER (isoproterenol , 1S0) 75 5 K BRUAE MO LR AR Y | SeE ok 45 1 885 4 O IE R A 7Y, 3£ BCW
L7 B B AN TR U R L ST B O U405 L3783 0 27 RO USEBE R 5 o G JULZE 2 R Tk
JULEE 31 ( phosphatidylinositol 3-kinase , PI3K) B R {L /K F- A AL T-AHDCHE 3R, DL I Cu? & i o ) FH 4200
ZF (oxygen—glucose deprivation, OGD ). IJLAHHA5 473453 U156 65 PISK 35 20 70 R0 ) 350 562 SF 328 B il 56 3R o [25 5L ] BCW
425 AT O LR 1 K BRL O L TR ST B g i (P<<0.01) , BEAIR O IR AR a5 4 3 1, G At 3 77 % , B PI3K iR
LK (P<0.01) 180 Cu B RU(P<0.01) , 4 /INC AL Bl . BCW B B 4526 By mT ol 3 i A R B s .o L
B, b Cu AL, HA BCW IE T B4R B AR 4811 (P<<0.01) s Hin] i PI3K B R 1k /K 7 (P<0.01) . FAZA
25 134 i B (ferredoxin reductase 1, FDX1) (P<<0.05) i~ 2 & B (lipoic acid synthetase, LIAS) \ & i~ Wikk &
I 4% % it ( dihydrolipoamide S—acetyltransferase, DLAT) £ R KR (P<0.05) . 7E OGD 550 L 40 M A v | PI3K
Wsh R AT DLAT 2 R K %1k (P<<0.05) , T PI3K 1 il 77 T 1l 85 1F T B2 B % DLAT 22 SR AR M il /2 H (P<
0.05) . [Z45i8] BCW 1E T BEAE U 2 i3 Ok B O JULBIe I 14 =2 B2 A 0 o, HLAIL I T BB 5 PIBK T A 1 A FE 7410

il A Ko
KR \BRUTE I ;O WLBRIN 5 1E T BEAE ) B IR BE LR 35l s SR A0 T~ s — S b £ Wb £ BEEE LRl
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Bawei Chenxiang Wan Protects Against Acute Myocardial Ischemia by Activating PI3K to
Inhibit Cuproptosis in Rats

ZHANG Xiaoying, XIE yuquan, ZHANG yuchan, SI qi, XIAO yuanhu, GUO yuqi, SHAO xiayu
(School of Medicine, Xizang Minzu University, Engineering Research Center of Tibetan Medicine Detection Technolog,
Xianyang 712082, China)

Correspondence to: ZHANG XiaoYing, E-mail: xyzhang@xzmu.edu.cn

Abstract: [ Objective] To investigate the protective effect and underlying mechanisms of the Bawei Chenxiang Wan
(BCW) against myocardial ischemic injury.[ Methods] Myocardial ischemia was induced in rats by subcutaneous injection
of isoproterenol (ISO), and ex vivo ischemia was established by coronary artery ligation in isolated rat hearts.The effects of
BCW and its polar extracts on electrocardiogram (ECG) , myocardial histopathology, serum cardiac enzymes,

hemodynamic parameters, and infarct size were evaluated. The expression of proteins related to the PI3K and cuproptosis
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(FDX1, LIAS, DLAT) were detected. The levels of Cu®*and glutathione in myocardial tissue were measured. In an
oxygen—glucose deprivation (OGD) model of H9¢2 cardiomyocyte injury, the effects of the n—butanol extract of BCW and
the PI3K agonist and inhibitor were examined. [Results] BCW ameliorated ST-segment abnormalities on
electrocardiograms, reduced serum levels of myocardial injury markers, improved hemodynamic parameters, upregulated
PI3K phosphorylation (P<0.01) , and decreased Cu?* accumulation in rats with myocardial ischemia (P<<0.01).
Moreover, BCW reduced the myocardial infarct size. In the isolated rat heart model of ischemia, both the ethanol extract

2* content, among which the n—butanol

and various solvent fractions of BCW exerted protective effects and reduced Cu
fraction exhibited the most potent activity (P<0.01). Specifically, the n-butanol fraction upregulated PI3K
phosphorylation(P<<0.01) and downregulated the expression of cuproptosis—related proteins, including FDX1(P<0.05),
LIAS, and DLAT oligomerization (P<0.05). In the OGD-induced cardiomyocyte injury model, treatment with a PI3K
agonist inhibited DLAT oligomerization (P<<0.05) , whereas co—administration of a PI3K inhibitor attenuated the inhibitory
effect of the n—butanol fraction on DLAT oligomer formation (P<0.05).[ Conclusion] BCW exerts a significant protective
effect against myocardial ischemic injury, and its mechanism may involve activation of the PI3K and inhibition of
cuproptosis.

Key words: Bawei Chenxiang Wan; myocardial ischemia; n—butanol extract; PI3K; cuproptosi; dihydrolipoamide

S—acetyliransferase

AR LR LR R Lo Y SR RS, R
fiE 2O LIV 0 15 40 SR 2 A, AT 52 200 LA
ERAL VO NUEESE 0 )3 B AT, B Bk
T N R A A SE P A () B AT RVG YT T
Bl e 2 BOE RS KA AR Y7 B/ MR R 4R
SN, BARTE — o B B0 WL (BT A
TEFRRETES7 O WU MO AT 306 0 7 L0 28 H A 4%
(A0, M LAMARAS F b O LB A AR o o0 JULBR I
P15 Z RS RO WLAH BT T3 DIAR DG,
Hr LT ARy —Fop R Y PR A T =X
HOMURR B 2RI A T AL R 48 52 KT . it AR
1 Cu™ i 207 S IRt AL 8 1 5 i SR A, Emi 5 & 4
FRE M I OB AR AR 0 RO UL i/
FETEAR G T BOBIFFE s A0 T Y OGBS 2
H &k & i 55 H 1A JR B (ferredoxin reductase 1,
FDX1) b3, #2782 38 T 07 AL O UL h iy 8 4
AL AL e b B AR IR UL 3- 3
(phosphatidylinositol 3—kinase , PI3K) 1k 1# 2 41 it
P R G A, A O LR i v i) R4 1 T 2
JUZAESE T R HSET S PIBK AR Lk i P
PrEOCHE A 0 (0 R AR TE S A, LA ST
0 308 3 A o) 12 P 26 T R AL LER 4 25 W 47
{EARRAMISE

JB 2 J\ R DT AT I (Bawei Chenxiang Wan,BCW)

[J SUN Yat-sen Univ(Med Sci)

AR AR T RO 12 24 7 B 2 (U AR = ), TV O AR
FRl A TP T RIS BRSSO ETIX
VIR D MESMI SO OSOR AE . H ILHIGRI R AL
FR AR R By el Y L DO )AL R TS
RA ARKRAEFNG W 245 47 KA LH I, 545 4b 5 AH [F)
BRI AR 25 5% . IR R 245D
FERBGRIATC WL I 355 i P 4t 1 5 e o i
JNBRITA ALY 24528077 PEAr 245 3 F AL L 252400
JoT LAl N2 Ik PRSE W HIE ) RGeS e B =,
il 29 1 H AR A S5l R 1

A P BAHT 1 7E BCW 7 i K BRLC TUIEJE ™ 5
Jer O JE A R B A o0 8 A JEEH 5 TG R T AR G B
98 AHIZ S D7 e 2O WU it b 68 4 T S AL
AR BT L RHIFE T/PI3K 7 L WLk I 453 75
AR T A WE T B R BCW AT RE 3 o O
PI3K ] Cu™ 2 BUR MR BE AL 2 1 R4, K450 AL
TR VE o R giE X — MR, A WF 5% 40038 o g
R B WL AR i R AR | A I AR TR L0 L
2 i 4 BE 21 ZF (oxygen—glucose deprivation, OGD)
B, 2R GEPEH BCW Bl 60 LGk it £ 7 1, 4%
T X ] P61 G B 3 B PI3K I 1 R 48 K0
LU S BCW (4 Ik DA I07 9 i K2 BAR AL IF i $i At
SR
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1.1 SEIeEh¥

SD K B (e , 1A . 180~220 g, SPF 4%, i/F 1]
UES - SCXK (J11)2025-0030) 1) 3K 17 i 8 15 5 512 56
A B Al o R R 1A 3% 7 7 i K A R 2
BEsh s , 28 SR BE ORFFLE (50 = 2) % , Tk FE AR A5 HE
(25 £2) C,12 hL/mssc 8, St 78 2 ) I
Ko AW A S L BRAERT 6 s W 1 B 2= o
W], 2 Hy PR G P R 2 A B 25 D3 25 W 41k (2023-08-
003) [R5 T R SL I 9% .
1.2 FERFNEE

I\ AL FH PG 58 5 AR 652 R R 250 A BR 53
R w4 AR (VG 8 SR, D), B 2 i
720130021, 4= 775 . 240803 ; JEFEIK R (1A
VIR A BR A AL A2 e S  H32025391) 5 A
B R (15627, Btk THAR Rl HRA )
1.Y294002 (154447-36-6, i ¥ AfL 1) . 740Y-P
(1236188-16-1, b ifg i AL T) W EE A7l fE L &
% TG 1 T BE (OBl , e KAkl A R
/7)) 3 p-PI3K (GB150210-100) , PI3K (GB11525-
100) , GADPH (GB15002-100) , P53 (GB114061-
100) , FDX1 (GB150091-100) , LIAS (GB150135-
100) 70 1A W S T 5 U BE 2k IR A W R A PR #T
DLAT(Bioss, bsm—62155R ) 3t {8 Il 3 b 57 1 58 %
H W AR B R 2 F] 5 Power Lab A= B 40 5% Y
(ADInstruments) . Langendorff BIKRS Langendorff
TE Uit %% B (Analog Devices) ./Nglj 4 B (AR i
VINNO6) ; /Nl ) R AL RSOOTP (BRI i Fif K i A
Rt A B A
1.3 FEFE
1.3.1 @B LM E 5 K Ros Mk B A 4 22
B F g2 36 HORBRAE N MER FR 7 KRS BEBL S
e, /4 6 H, Control 40, B NS L IEEiHES O
JULBR IfiL (1SO) A5 KL 26, 1SO+/\ R L 7 AL (BCW ) 5
o R 2H (0.2.0.4.0.8 g/kg) , ISO+EFE I /R 4
(10 mg/kg) o BCW EZEHEH 45259 do A 8 RIF
f L R HR 2 R RO s VS S R AR B K, R 4%
20K BRI NE I 3 5 R R (85 mgrkg) , iEZE
2.do K niEeE ROk
132 XA cwBE KRZEBWA 2.5% 55K
PEFEAT I ORI, R I B S A R 1 2 T B |

I L 1.0% 5 5000 445 R EEOIR A, [R) B0 5380 H 8]
AR AL LT O LSS K A OG0 D) BB AT o
1.3.3 AR ARSI RIREG H & KRR
60 g /\BRUT A ALK K , B F 500 mL BEAR o, A
1500 mL 90% H i (methanol, MeOH) VAW , IR iE IR
5] 5 B TR S PN PR, S TR R 30 min
(L3200 W, Ji % 40 kHz) . $REE UG B HETE
2 BB T 4 COKAR S B, A ROy 7 i
o WCH SR LI, PR R
eI bV TR G B e i 28 R AL TR, 7E 45 °CL0.08
MPa 25141 98 e 45 25 29 10 miL, Bt oK e 4 T e
&2 50 mLELLAE T, BT 60 CRIB T RI2 I L
BRI 7.5 mLo KA WA -20 CUKA i 4
h, Z 5 AR VR TIEALT , 7E-50 °C.0.01 MPa 5514
T T 24 h, 153 BOW BEIEMIR K , B H 5 &
=20 “CokAR RO GRS

B E 3R BOW B4 08y K, AT 1 28 1K IR
B AR H AR B Tl B (petroleum ether, PE) | 2,
12 Z T (ethyl acetate, EA) | 1E T B (n—butanol,
BuOH) #4786 B 2 M, BRI I E E A3 Ik, &
FER AL o 50 5K A T Bk AR O L £ R LT AR L
W OE T BEAE IORCE T e 25 R AT i R A )
SR RV A 23S EARAR WU SE R UR T, o
SIASE £ I EEAE B L LR LR ALY (AE T AR
B A, bl A7 45 -
134 XKABHRSESEEANE T KRLFH
VNN L S B ) O Y 1 v L AN A 05 1
Y I KH VE i e, 5 BR O e S AR A 4
JEO 2 HE B AR o B0 E 32 3h kG A T 1 E T
Langendorff ¥ 7 ¢ &, R F 80~100 cm H,O 8 £ %
L FE 37 CHAFFLLE A 95%0,+5%CO R4 AR
F) KH V30 DA A3 48Ut o o0 ISP A5 9 3 20 miin,
TR Bl A R i 8h ) e hn e e ), btk 3l ik
ZET I SR IE TR 77 2 mm 4L, L 6-0 JCTH B2 ] 22
R4 B IR LR /INE SEFLINAE (61 77 LA 5E 4 BT I,
W), FREEZEFL 30 min A L0 LB AR, 25401
JE] SIS W B T ST B L 22 00 %8 % R R (LVDP) 45
Febr, DL ST BE i & H s \LVDP F & >30% 1 Ay
TRUAE S S DI 1 ) S s o
135 KA BKRS UL EIESA 30 HSDK
B, MR HE 200 + 20 g, BEALT A 54, 41 6 H , Con-
trol ZH : 42 HE I KH W 160 min, A 45 FL R 30 ik
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o WL I 4% 780 21 (myocardial ischemia, MI) : i
KH ¥ 60 min Ji5 , 45 FL3e 4R 2 Ik 22 15 B 32 30 min, f5
SEARLEVE I KH Y ; BCW AR BEZL, 435175 100,150,
300 wg/mL BCW [ KH ¥ 7l b 3 20 min, H A3 [R] M1
A,

30 HSD KR, /R H 200 + 20 g, BEHLIN M 54,
B2 6 H , Control 41 : FFLEWE it KH WK 160 min, N4
FLoeb R Bl K 5 0 WL i A5 750 21 (MDD < ¥ 3 KH ¥ 60
min Ji7 , Z5FLIEAR BN K2 FT B 52 30 min, S5 SL4k2LTE
it KH W ; MeOH $2 U4 - % BCW HI A9 KH W Tl
AL FE 20 min, HiA A MI4H ; PE A HU4H - & BCW A1 7
Bk 2% B 1) KH Y FUAL 31 20 min, HAY [ MIZH ; EA
A : & BCW TR £ TR A BU) 1) KH W 9 b 2
20 min, HA [ MIZ ; BuOH #EHL4H : & BCW 1E T /i
FEEUYIHY KH UL FE 20 min, HASTR MI4H .

1.3.6 oA MDA A FIRAAER  SREEET
ARG IE AT R G R ML LA, B A TE SR
ST B AR AL s T A2 0 B D ARER BT UM O K 2
2T AR S E L) OB E AL L E
JE | DL 22 S AR AL I 48, ) K PN S v A TR
A HER K B A0 R K R I R IE & 5~10
mmHg, i 5 5 BR 4 548 14 4 Tk e A O S5 A
FE S IC R AT RGN, SLRHE SR e O B R TR
(left ventricular developed pressure, LVDP) | /0> &
JE 1 K FF 3 % (maximum rate of left ventricular
pressure rise , +dp/dtmax) | 220 % K 7 d KT B
% (maximum rate of left ventricular pressure fall , —dp/
dtmax) 5 [lL 3 30 J1 F 46 bR, T 5250 45 AT 5 min i
SR TEPR AR E B, TR 251t it

1.3.7 TTC # &teml o R4 @4 BOF &0 AL
U8 WO IE A AU A 2-3 mm JEAGEI A, BT 10
o/LHY TTC et ifg i, 37 “CHOLIEE 30 min, ][] 45
B 10 min 225 @ — k. Je@gi s, AT ER
TRKEEVE Bk B YL i, IE O WL SR 41 (5,
MIRFER IR . R Image J A5 Hr0ALY)
F G TEEC WU 7 1 AR e LA TR B A A
.

1.3.8 MM OCD R MR 52 KK E
(200-1000 wg/mL)BCW IF T E¥ (BuOH) #% B 4 kb
HEHO9C2 L JILAT A, CCKS 74 6 I 40 it 7% 77 , i 1k 24
Yy ayu el . ORI HOe2 .0 LA L, T 1
#,1%0,,5%CO, 4L ¥ 6.8 .10 .12 h, F .0 JJL4H A

OGD LAY . SCHE B 45 2 . OGD AL ARk
B BCW 1E T B (BuOH) 6 B4 T 1 41 (200,400
600 wg/mL) K 40 115 7, 0 0k B A 25 W)k

ST B A4S 4 0GD BRI OGD+PI3K 4
7 740Y-P(SEHIA 30 wmol/L 740Y-P Fii kb 3 ) 42b
FRZH K DU AH G2 1 08 L5 I8 25 4 .0GD
BiRIZH  OGD+BuOH 4341 .0GD+BuOH -4 PI3K
01 57 1.Y294002 20 (S A 10 mol/L 1.Y294002
TiAb P, P BuOH LRI R ) , & AL BEEE 5
WEEREA, T JR 2257 T HE W4 50 0E .
1.3.9 Western Blot#&m  BUE G20 JLH 2R B E O
WLAHML, A RIPA, K 2467 , 513 AIHLR ST 9K, A
12000 rpm (3% T4 r=7.0 cm)4 ‘CE L 15 5305
FH BCA YEHEAT 2R U0 1, A SxoR B 7], e il A2
{6 T Y 7 N o N N e X A = DY =
%% | PVDF % I, ] — B0 7 B W75 ¢ p-PI3K.,
PI3K . FDX1,LIAS,DLAT ,DLAT Oligomer #iL & J5 ,
4 °CiE ¢, I TBST ik 10 minx3 ¥, i HRP #Ric —
Pi, = PR /N, TBST whdk , 5o I ik S
I F ChemiDocTM XRS+ (Bio—Rad) & il , fdi Ffj Tm-
age) JEATE B I1HT .
1.3.10 %5 # K GraphPad Prism 10.1.1 %k
PSS B IFAE R, EAT K08 349 LA 4 80+ % v 22 (Mean
+ SD)FRIR , Z A1) 1Y IR 2 I 2800 A By 22551
R 5 T BRI 28 224307, 2555 i 2 1 LUARCR
H Dunnett 3 , 77 22 A 55 0F 2 8 L BCR H Dunnett T3
B, M P<0.05SH IR BA G4 E XL

($27R O 20 UG, e Bt —48
ZE A, BTIE P A . — R Ty 25
5, SRR M, H Turkey 355 77 2255 , &5 24
SIS 2H 5 %) TR AH EE % Dunnett 5 5 7 2255, FEAS
HANIE], FH Scheffe 1 5 2H%0%: /0, F Bonferroni ¥ ;
TFEARTF AR/, H Games—Howell 125, ]

2 %R

2.1 BCW X} I1SO 5 5 X BR O AL R 1 #5357 B9 4R 7
EH

5XFREALAE e, 59 E IR 2 (isoproterenol
1SO) ZH K FRC B [l ST BERAR, R S it 222 5 (P
<0.01),0.2.0.4.0.8 g/kg BCW T &b F 5 ST B [1]
T, HE 5 K (B 1A-B) o O L4140 HE Al



RIS, A IR I AT B IO VLIS 38l 0 ot B 36 T e R SR Mo JUL R i 453 475 5

Masson 4 {01 285 5 g 7~ 18O 4.0 LR B HE2) 256,
WIS W AR M AT R R MR A MR 0 WILTE]
JoT K 1 A5 ] R AT L €5 B B 2T 4E TR . BCW 45711
20 LA REHE BRI, 5 14 200 e 12 i o i
O LA SR e S B P DR X sk 6 /0N | B SR 4 5
B A5 3 A R (B 1C) o WURR G MB [=] T i
(creatine kinase MB isoenzyme , CK-MB) 5 .0> L /JL
5 25 [ (cardiac troponin T, ¢TnT) J2 IIfi FR P-4 0> A1
YA S IR AU AR B i B bR . ST R L,
1SO 41K BRI CK-MB &4 A2 ¢ TnT K- 7} 55 (P
<0.01), 12 BCW FAL LS , & B9 £ L 5 1SO 41
BIFEAR (P<0.01) (K 1D-1E) . 51K [F B}, Western
Blot K 1 4% 2100 ILZH 21 rf PI3K & 1 14 B 2 fk K
S, 5% BEAH [, 1S0 4H p-PI3K/PI3K 7K V- B A% P<
0.01), Cu* &= (P<0.01) , BCW -5 1 2H W 12
AT A Cu™ & 1D, A G422 7 (P
<0.01) (K 1F-1G),
2.2 BCW Fi4b 3 3t Langendorff B 44 & B o0 AL ER
MAEE O BR3P E A

50T BRZLAR L, B AR B AL o A5 76 2 0 F
K ST Bedtm H B A 4122 % (P<0.01), 100,
150,300 wg/mL BCW 45 41 ST BL 4 e B T %, HL
AR (] 2A-B) o [A] s, #5280 4 K B
M3 86 71 27 48 B LVDP | +dp/dtmax F1 -dp/dimax [#
I, 1 BCW 701 AJ 7] 2 4 i M 30 e b iR 4R A (&1
2C-E) . Jik—L W BOW o R 45530 R B L
SR A A 2E 43, ASBIFFE SR AN TR A F s 351 43 3l
PEHBCW, 3R 15 B4 91 (MeOH) | 1 ¥ ik 25 B4
(PET) . Z 12 T % B4 (EAC) | 1E T FE 2 HU 9
(BuOH) ., SR L , BOW B4 12 4% 2 B )
A [ R B R AR ST B i i B, I 42 %5 LVDP,
+dp/dtmax M —dp/dtmax 7KF (K 3A-E) .

K H TTC G € 3k A6 I 2% 20 K BRLoCo LARE B8 T
5T REZAH L, B 2 R BUAR O LA 20 2 B
B AE X S8, T 6 T SE 457 BCW BEE4) K 4%
R AL RS o0 WIURE B TR R /D, 2140 1E H X5
B, Hoh MeOH 2 SRR 41 A1 b 22 53 BT Ge it
B X (P<0.01), £ # B 41 b BuOH 41 8038 208
3% (P<0.01) (EI3F), BbAh, BRI LA LY
Cu™ & HEBE N, BOW B4 ) S 45 AL U 4 Cu™ 5 it
Wb, Hoh MeOH I BuOH BA G2t 2 5 (P<
0.01)(ElI3G).

2.3 BCWIET E2Z EX4iE i #iE PISK HJ i $/ €
T-183% E B ¥ = Langendorff B34k FR O fILER
kBB BCW B8 R O LR I 149 2 - AL
AHFFE K Western blot $7 ARAG M T 85 44K 50 L
B M AR PI3K B Cu™ HOGER IR TR . 45 EIR,
55X HRZH A H, AL A0 LA 8L PIBK B R fh 7K
F (p—PI3K/PI3K) F [# (P<0.01), BCW-BuOH 41
PI3K B ALKV 101 T, B G234 22 57 (P <0.01)
(E14A) . 55 MR AH L, A 20 K RRL0 LA 21
FDX1 % 2% 2 & B (Lipoic Acid Synthetase, LIAS)
mHRIEX, AW B KB %R ®WE
(dihydrolipoamide S—acetyltransferase, DLAT) 5% %
KB T, B geit e 22 7 (P<0.01), ;4
BCW-BuOH FiAb B 5 , [k = A8 (1 ek e Al
20T (Bl 4B-4D)
2.4 PIBK T SHISETE T-E#E7E BCW IE T BE 2 BY
W0 B4 B Bk S 5 4 P A4

A58 FH 200,400,600 ,800, 1000 pg/ml BCW
1E T EEAE B AL BE HOC2 O ILAH M 12 h, 40T )
K % ¥ 800, 1000 pg/mL 2 40 i 1% /1 F %, A
Giitef 257 (P<0.01). OGD 43 HIAbEE H9e2 L3 IL
YL 6.8.10.12 h #3700 LA i 00 R SR A5 2, H
o6 h 41 IS 13T 50% , T R SEHLEI T IE . R
JH 200,400,600 wg/mL BCW 1E T B A5 By 1 1 ml
SR AR 4 R OGD 55 Y 1) 41 L A7 3% R, Horp
600 pg/ml 4k 2 0l A+ £ W@ #F , P<0.01 ( A
5A-C).

525 A M, OGD &b FEZH PI3K B iR 1k 7K
(p—PI3K/PI3K) F #4 , 1 DLAT % % {& (DLAT
Oligomer/DLAT) 7K~ &1 , 28 PI3K 3 7] 740Y-P
Tk RS, PI3K B R 1k K F- 181 F+ (P<<0.01), DLAT
HRIKIKE T % (P<0.01) (K 5SD-E) . LA, £
BCW-BuOH i &b 2 AJ {iff PI3K % 12 1k 7K 7 T
(P<0.01), [All} DLAT ZE R KK TR (P<0.01);
E— P BCA N PI3K #1157 LY294002 /5, BCW-
BuOH X} PI3K (3% 4 F (P <0.05 ) B XA sE 1T~ 4K
F1 A8 00 1 R0 2 8 L 55 (P <<0.05 ) (B 5F-G) .

3 itk

AR B 22 e, B R AR = R
SR TR P R RULE AT S 0
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A: Representative electrocardiogram; B: Statistical chart of ST segment, F (5,30)= 9.681, P < 0.0001; 1SO vs Control,

G

"P < 0.0001; 0.2 glkg BCW

vs IS0, P = 0.9632, ns; 0.4 g/kg BCW vs IS0, P = 0.0388; 0.8 g/kg BCW vs IS0, *P = 0.0434; 10 mg/kg Met vs 1SO, *P = 0.0420; C: HE and Masson

staining of rat myocardial tissue; D: ¢—TNT, F (5,30)= 54.12, P < 0.0001; 1SO vs Control,

“P < 0.000I; 0.2, 0.4, and 0.8 g/kg BCW vs 1SO, #P <

0.0001; 10 mg/kg Met vs 1SO, ¥P < 0.0001; E: CK-MB, F (5,30)= 19.8, P=0.0001; 1SO vs Control, "P=0.0111; 0.2 g/kg BCW vs 1SO, P = 0.1076, ns;
0.4 g/kg BCW vs IS0, *P=0.0345; 0.8 g/kg BCW vs IS0, *P=0.0199; 10 mg/kg Met vs 1SO, #*P=0.0.0072; F: Expression and statistical analysis of p—

PI3K/PI3K protein, F (5,12)= 63.35, P < 0.0001; 1SO vs Control, ™"

0.0001; 10 mg/kg Met vs 1SO,™P < 0.0001; G: Relative Cu®** content in myocardial tissue, F (5,30)= 31.34, P < 0.0001; 1SO vs Control,

P < 0.0001; 0.2 glkg BCW vs IS0, *P = 0.0005; 0.4 and 0.8 g/kg BCW vs 1SO, #P <

P < 0.0001;

0.2,0.4, and 0.8 glkg BCW vs IS0, #P < 0.0001; 10 mg/kg Met vs 1SO, #P < 0.0001. Data are presented as the (Mean + SD, n = 6). P < 0.01 compared

with Control group; *P < 0.05, #P< 0.01 compared with ISO group; ns: not significant.
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Fig.1 Protective effect of BCW on ISO-induced myocardial ischemic injury in rats
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A: Representative electrocardiogram; B: Statistical chart of ST segment, F (4,25)= 52.50, P < 0.0001; MI vs Control, “P < 0.0001; 100 wg/mL
BCW vs MI, P = 0.9858, ns; 150 pg/mL BCW vs ML, P = 0.0662, ns; 300 pg/mL BCW vs ML, P < 0.0001; C: LVDP, F (4,25)= 123.1, P < 0.0001; M1
vs Control, P < 0.0001; 100 pg/mL BCW vs MI, P = 0.3128, ns; 150 pg/mL BCW vs MI, *P < 0.0001; 300 wg/mL BCW vs MI, P < 0.0001; D: +dp/
dtmax, F (4,25)= 55.60, P < 0.0001; MI vs Control, "P < 0.0001; 100 wg/mL BCW vs ML, “P = 0.0081; 150 wg/mL BCW vs ML, *P < 0.0001; 300 g/
mL BCW vs ML, #P< 0.0001; E: —dp /dtmax, F (4,25)= 168.6, P < 0.0001; MI vs Control, **P < 0.0001; 100 pg/mL BCW vs ML, *P = 0.0002; 150 g/
mL BCW vs ML, #P < 0.0001; 300 pg/mL BCW vs MI, #P < 0.0001. Data are presented as the (Mean = SD, n = 6). *P < 0.01 compared with Control
group; *P < 0.05, *P < 0.01 compared with MI group; ns: not significant.
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Fig.2 Cardioprotective effect of BCW on the Langendorff isolated rat myocardial ischemia model
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A: Representative electrocardiogram; B: Statistical chart of ST segment, F (5,30)= 59.3, P < 0.0001; MI vs Control

, P < 0.0001; MeOH vs MI,

#p = 0.0003; PE vs ML, P = 0.9897, ns; EA vs MI, P = 0.9947, ns; BuOH vs ML, *P = 0.0172; C: LVDP, F (5,30)= 62.39, “P < 0.0001; MI vs Control,
“P < 0.0001; MeOH vs MI,*P < 0.0001; PE vs MI, P = 0.8474, ns; EA vs MI, P = 0.3004, ns; BuOH vs MI, P < 0.0001; D: +dp/dimax, F (5,30)=

59.56, P < 0.0001; MI vs Control

, P < 0.0001; MeOH vs MI, P < 0.0001; PE vs MI, P > 0.9990, ns; EA vs MI, P = 0.5440, ns; BuOH vs MI, *P =

0.0032; E: —=dp/dimax, F (5,30)= 135.3, P < 0.0001; MI vs Control, **P < 0.0001; MeOH vs MI, *P < 0.0001; PE vs MI, P = 0.9845, ns; EA vs MI, P >

0.9999, ns; BuOH vs MI, #P = 0.0011; F: Myocardial infarction area of the heart, ' (5,30)= 48.91, P < 0.0001; M1 vs Control, **P < 0.0001; MeOH vs
ML, **P < 0.0001; PE vs MI, P=0.9825, ns; EA vs MI, P = 0.1065, ns; BuOH vs MI, #P < 0.0001; G: Relative Cu®* content in myocardial tissue, F (5,

30)= 169.9, P < 0.0001; M1 vs Control, -

0.0070. *P < 0.05, #*P < 0.01 compared with Control group;*P < 0.05, ¥P < 0.01 compared with MI group; ns: not significant (Mean + SD, n = 6).
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Fig.3 Improvement of Langendorff isolated rat myocardial ischemia injury by each component of BCW
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A: Expression and statistical analysis of p—PI3K/PI3K protein, F (2,6)= 57.84, P < 0.0001; MI vs Control, P < 0.0001; BuOH vs MI, *#P =
0.0018; B: Expression and statistical analysis of FDX1, F (2,6)= 80.93, P < 0.0001; MI vs Control, P < 0.0001; BuOH vs MI, *P = 0.0272; C:
Expression and statistical analysis of LTAS, F (2,6)= 25.95, P = 0.0011; MI vs Control, “P = 0.0010; BuOH vs MI, P = 0.5403, ns; D: Expression and
statistical analysis of DLAT oligomer/DLAT, F (2,6)= 178.5, P < 0.0001; MI vs Control,”"P < 0.0001; BuOH vs M1, *P = 0.0004. P < 0.01 compared
with Control group; *P < 0.05, P < 0.01 compared with MI group; ns: not significant (Mean + SD, n = 3).
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Fig.4 BCW-BuOH Ameliorates Langendorff Ischemic Rat Heart Injury by Activating PI3K to Inhibit Cuproptosis—

related Protein
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A: Safe concentration of BCW n—butanol, F' (5,30)= 159.1, P < 0.0001; 200 pg/mL vs Control, P = 0.9847, ns; 400 wg/mL vs Control, P = 0.9847,
ns; 600 pg/mL vs Control, P = 0.0870, ns; 800 pwg/mL vs Control, P = 0.0001; 1000 pg/mL vs Control, “P < 0.0001; B:Time condition for OGD, F (4,
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n—butanol extract can improve cell survival rate, F (4,25)= 125.0, P < 0.0001; OGD vs Control, "P < 0.0001; 200 pg/mL vs OGD, P = 0.3861, ns; 400
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0GD vs Control, “P = 0.0002; BCW-BuOH vs OGD, P = 0.0006; E:Expression and statistical analysis of DLAT oligomer/DLAT, F (2,6)= 38.777 ,
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Fig. 5 BCW-BuOH attenuates OGD-induced injury in H9c2 cardiomyocytes by Activating PI3K to Inhibit Cuproptosis
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