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BT RRE ROW DA BEA FRE DoK' EW RsE™
('BEPE R EE 2 KA, 5 I PRIEE S4B, R 712000 2k 75 b [22 24 K 22 55 BB EE e, RBH 712000)

WE  FEZDOX)EA—F & S0 m T 24, LE R A FEFRERE, T
W E SR F % T, PR S PRSI (QLQX), 1 R _EA TR S LRSI, T8 H B T4
DOXi% 544 S IEF 1, 12377 2 5 AE A puh) ReAsr. B b, A5 8 AR T QLQXE 1T 41 AL A %
BAZDOXE 549 K RS UL A% (DOX-MI) 49 4E A BAUE], 51404 # INK/FOX03a/MnSOD:# #5448 %
E8 0 FA T, ZAF R AR S DOXA EDOX-MIK RAZA, 4 SD X KA A 2t B 20, A2
AE, QLQXAK. . HAZ0674A, A FAA A, HLA8R, IZHDOXH F BT 4-T 2455 77,
68 )5, RAA B SFHE PN SRR ST EE; xS AT R AR LR IE 4 €; 18 i Massonf &
TR RS U R AR L, B 4 KR b &k 40 K R fniF b SLBR AL 2 88(LDH).  LBR B4 ) T
B#(CK-MB). SILIASZ& @ 1(cTn-1)F= S ILIES 2 @ T(cTn-T)7K-F; KA BRI BFARSAT K 5208
fi P 64 A ax o, BT W 452 28 sk SR AR R Fe S AT TN, ELISAAR -5 LR 42 SOD/MDA
%A KT, Western blott A8 % & & 49 F L H DL, ZAR LI, GxFRAAE L, A 40 K R it
A 4 Z5 FEAK(P<0.01), s ALgm it ik ILIRSLAR L, S ILAF 4Bk 40, IRRIAAR T F 38, KR iF
ALDH. CK-MB. c¢Tn-I/TRANKTP B EF5H(P<0.01); HAR 40 10 4x, &4 77 205 o 4L B 5 A+
2 (P<0.05). S ILARAG AL T B AT 40 K- B 2 AK(P<0.05) Ao 52 48 X 48 4739 2 3 2L &-(P<0.05).
W % 25 28 ok ROROR, S5k K5 RS IR P 49 11 2 M M R A EE 41476 57 DOX-MI#) 4%
SAE R e b, PPIZE R BA K 2k ¥ & T 48 5 AL . FOXOA %13 518 3548 X ; QLQX T 7| ZAR#t
MEHFT 208 ILZE L F SODAIA K-« FEIKMDA & A 7K-F-(P<0.05), # 202 DOXH 749 B0 S 45745 ;
Western blot# & & B 5AZA! 20 bdR, Z-QLQXE /7 LS ILZR LR F INK. p-INK. FOXO3a. MnSOD#) & A
K9 5(P<0.05). ZAFFAF  QLQX T B3 M EDOX-MIK SALR! 8-S 2 8, iR 22 LA, 1A 2
1] ) o s LB K- HAE ) AU BT A 28 133805 INK/FOXO03a/MnSODAZ 5 $, #2138 fILZE 42 A AL
WA 9.
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Abstract DOX (doxorubicin), a highly effective and broad-spectrum anticancer chemotherapeutic agent,
often has its clinical application limited by cumulative and irreversible myocardial injury. QLQX (Qili Qiangxin
capsule), a Chinese patent medicine used clinically for chronic cardiomyopathy, may alleviate DOX-induced car-
diotoxicity; however, its efficacy and mechanisms of action remain unclear. Therefore, this study aimed to inves-
tigate the effects and mechanisms of QLQX in ameliorating DOX-MI (DOX-induced myocardial injury) in rats
through anti-oxidative stress, and to preliminarily examine the changes in the expression of proteins related to the
INK/FOX03a/MnSOD pathway. A DOX-MI rat model was established by intraperitoneal injection of DOX. SD
(Sprague-Dawley) rats were randomly divided into control, model, QLQX low-, medium-, and high-dose treatment
groups, and a dexrazoxane positive control group, with eight rats per group. Drug administration was performed
concurrently with DOX injection. After six weeks, cardiac function was evaluated by echocardiography; heart tis-
sues were subjected to HE (hematoxylin-eosin) staining and Masson staining to assess myocardial collagen deposi-
tion. Serum levels of LDH (lactate dehydrogenase), CK-MB (creatine kinase-MB), cTn-I (cardiac troponin I), and
¢Tn-T (cardiac troponin T) were measured by colorimetric assays. The chemical components of QLQX were ana-
lyzed by LC-MS (liquid chromatography-mass spectrometry), and potential targets were predicted by network phar-
macology. ELISA (enzyme-linked immunosorbent assay) was used to detect the expression levels of SOD (super-
oxide dismutase) and MDA (malondialdehyde) in myocardial tissue, and Western blot was performed to assess the
expression of related proteins. Compared with the control group, the model group exhibited significantly decreased
left ventricular ejection fraction (P<0.01), myocardial necrosis and rupture, disorganized myocardial fiber arrange-
ment, and markedly increased collagen deposition. Serum LDH, CK-MB, cTn-1, and ¢Tn-T levels were significant-
ly elevated (P<0.01). Compared with the model group, all treatment groups showed significantly increased ejection
fraction (P<0.05), reduced myocardial injury and fibrosis (P<0.05), and significantly improved serum markers
(P<0.05). Network pharmacology identified 11 active components of QLQX and 41 core targets against DOX-MI;
PPI (protein-protein interaction) analysis suggested that these targets may be associated with oxidative stress and
FOXO-related signaling pathways. QLQX dose-dependently increased SOD activity and decreased MDA content
in myocardial tissue (P<0.05), effectively ameliorating DOX-induced oxidative stress injury. Western blot results
revealed that compared with the model group, the expression levels of INK, p-JNK, FOXO3a, and MnSOD in myo-
cardial tissue were elevated in the QLQX treatment groups (P<0.05). In conclusion, QLQX significantly improves
cardiac function, alleviates myocardial injury, and effectively reverses the elevated serum cardiac enzyme levels in
DOX-MI rats. Its mechanism of action may involve activation of the INK/FOX03a/MnSOD signaling axis, thereby
reducing oxidative damage in myocardial tissue.

Keywords  doxorubicin; Qili Qiangxin capsule; myocardial injury; oxidative stress

Fi] % & (doxorubicin, DOX) & —Fl i [ B3R ik N\ DNAUIBE (B E 0 2 8], T plke e A m &
KU T 254, X 22 T SIZAA SR A MLV 28 490 20 1A i G, FIE DOX AT ¥ 4 S A B LT v 1, AT+
RAM, WRTHRITARE. ISR, BfE. 2 PDNARIE Hil F15E d F2 . DOXHI o T 45 rh &
PEA M EY,. DOXJe—Fhanl i ERE e 2%, ARSI RS, 5 5NN Fe B4 TE
REVE A Tauf A AR &N B, HEZERNGIE R DOX-Fe" S &4, i RIFtR ML, 724 K& ROS,



B 9 J A TSP R ] 5 3R 5 5 Lo LA O A T B LA F 5 1969

0 24 P P ) A A Bl DOXAE 26k Ak v 5 4l
NADH It & (2690 1) RN 3% 31 82 15t B 5500 J o 2
R H 2, X ] SRR A T s S, AR
mtDNA, 120 Jf A B A R R T, 17 o AL
v A A A = B, Rtk O JULET B P P 2 s
7 DOXE M MROS L[ T E 7 . DOXE T8
B4 1 32 3 D IR A T 0 JUL A B 2 A 2 HL A T 4R
AT 1 oS B Ay, 1L B ROSAMN B 2 Mo O L4
MOFERE R . 2R A AT DNA, I8 A s O LT 41 A1
KAG T, FECONA IR, W KR 544
b, &5 RO IhRE R FEC, S b L4 FTROS
FIAE R, IR B DOX-Fe2 & &9 BT 77 45 F
1/ 4 (dexrazoxane, DEX), K42 & 3 X DOX ) 71 &
M 520, HEEE SR O, AEkdss
DOXH A Fe*', W R E N =Mk E &
G, BHAESFER R () R AR, 3 (AN BT A B
AT B R AR A, AR I PR 1) 1 I R R
ARk, WL B m B A 28 AU H
AR AR, B O FE (Qili Qiangxin
capsule, QLQX)/E A —Milis IR _Fi6 97 12 14 0 WL 1)
SR ZE I, EEHEE. NS, T S,
BT EN, BA WM WA F
ATEMRIERE, ARSI R, QLQX AR R
PP PLRIIPER, 7] BLEE DOXS 3 1L
TP R FAT FH A BH B, ORI 7 32 B e )
2R 2P A I S5 A AR N SR ISR R T QLQX I DOX-
MIFIEFALE], CAHSA QLQX I AR B FH 2 (2 i
Hehiti

1 MR5REE
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111 #eeh&KA  MERDTS: DI07159). £
Mot (525 D843789) H 1L AR B RHE AV H A A R
AT BEHT RO RFE(TT S A2312050)04 H A4 5K LA
W 2V A A PR A 7] o S bt 5 2024102101) )
H AR 2RO R AR A . CY3Fnid th =45
IgG($%5 : GB21303). 5x SDS-PAGEZK [ _EFEZE
W (525 : G2075)« Protein Marker IV(T%5: G2083).
Masson =t Ltk (135 G1006)1H H R4k /R4
YIRS A R A F . BCAE AN A& (05
ARO146) H A TRARAE . Om-
ni-Easy™— 575 Y PAGE %t i PR ] 551855 6 (72

5 PG222)W H i HERE AR R R IR A A .
KR FLIR I S B (lactate dehydrogenase, LDH) ELISA
KR & (P85 0 YX-120408R) KO ILILES &
1 T(cardiac troponin T, ¢Tn-T) ELISARF & (T8 5 :
YX-032034R). KO LS H H I(cardiac troponin
I, cTn-1) ELISAHKG & (T8 5 : YX-032023R)IW H I
HIRARE LR ARAR . KRR G R T
lij (creatine kinase-MB, CK-MB)J I 495 73 A7 i 57
& (15 MM-0625R 1)1 F VLI5Sl A FRA A
KB ALY B AL (superoxide dismutase, SOD)
ELISAIRFI & (525 S0101M). K B P — % (malond-
ialdehyde, MDA) ELISAIRF & (H25: SO13IM)IHH
FEE REVH ARG AT .. FOXO3a Polyclonal
Antibody(5¢ 5 : 10849-1-AP)I [ 50U = 8 A= WA
HFRAT . INK1/2/3(PT0641R) PT Rabbit mAb(57 5
YM8450). JNK1/2/3(Phospho Thr183/Thr183/Thr221)
(525 YM8683). SOD2(PT0085R) Rabbit mAb(%% 5
YM8048). GAPDH Rabbit mAb(% 5 : YM8394)1
4 H ImmunoWay 2 7] .

112 22X HIKECES: Mini-PROTEAN®
Tetra). Al LKA HLYE (225 Power PACTM)Y
H % [E Bio-Rad A ] ; il A% & .00l (B 5 . HC-
3618R)W H 2 B AR A IR A A F1E
BB (5 IXT73) H H A Olympus A & ; &lktk
2R IHAG RS (PS5 : GeneGnome XRQ)W H ¢
SyngeneA ) ; BEFRX (45 : Epoch)l H 3 [E BioTek
AT REL (AL UltiMate 3000 RS). i #EA (L5
Q Exactive)lJ H 3 [E ThermoFisher Scientific/A &)
113 Eshdn SR EYIR 68 e i SPF &
SD A f48 A, 1K JF £:(220+15) g, ¥ T BepirhEEzy
KA AN OV 9 5 SYXK (BE) 2022-008],
TR T SPRR GBI B N o« SRIGAE P ¥ 22 e v
= 24 R sh e B2 G ottt (e 3 L5 - SUC-
MDL20240508002).

1.2 7%

1.2.1 SRR E 5 R HL5mes K H
WAL 7 2K 48 KB (68 1% ) Bl AL 23 Dy xf HEL 20
(CON). ML (DOX-MI). EHmOME. . &
FIEIEIT H (DOX+QLQX-L. DOX+QLQX-M.
DOX+QLQX-H)MBH M 25 47 & 1 A6 97 A
(DOX+DEX), F418 H . QLQXML. . ElEiks
FSCN I R S 280 2 4 B0 0 R B30 P e DA R AR &R
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Bk E , JF 2 M2 SI0 38 F SR U 5 1:2:456 LU
FEBETE : KT 0.18 g/(kg-d). 7 0.36 g/(kg-d)-
i 0.72 g/(kg-d)!'M. BRXFRGLE AN, RRAA R K
B IRV 2.5 me/kgIDOX, & 11k, E4k6HH, &
FAFIE 15 mg/kg!™; QLQX & LA K%M vk FEHE B
QLQXIHW, 45 F DOXH R FES 58 DOX 2~3 hjmfs
2y i e A2 T DOXZG 24 i 1 hiE e 25 mg/kg
FRA B Ve ARV, o IR RS SR R AR B K .
HFRE1IROK AR =, 68 5 AR, 1.

122 FRXRA@RIFE  EEREBIE RS,
By R BB K . PR B R AT T (R 2H S I
FIEH %A 2 R KK BRI 7 05 58 G 8K
Wy o R PRAIE B 28 53 A N 25 2H K Bl R B2 11 38 —
PE SR T SEE, RATHERR 1 BRI 7 5t
TR B, SRR IR 6 LG RAE X 5 — . AR
A R IR SR T 0 U A R I O LR S A
Mo BARHEER R EDY - O D] E I K (AR RE
M2 ), @5 B FF 2L T B B R 104G 4 5 & 1Y)
30%; @WILIREEIET .

123 WHEFE R R R - DURAT §
17BN 1A J53 45 10 FH 1R (LC-QTOF-MS/MS) X #773
OIRBEBAT RGO . FER A B > S,
FEIE /A7 8 5B BEAT w5 70 T T 4, RIS B
SHIRER Iy TR A RS AR R . H, il
5 Ba@brAE s A ST FE mzCloud FEXT
SCERECE MENT, %58 EEAL Ry . BEJE, B ERT
B EYE BN 2 RG24 B A R R 5 o0 i
£ (Traditional Chinese Medicine Systems Pharmacol-
ogy Database and Analysis Platform, TCMSP), 1k #
B2 P O B 2 B R W ARV My - IR AP A
J& (oral bioavailability, OB)=30% H.224 1% (drug like-
ness, DL)= 0.18"%. £ & AR i B 73 N €y fige ik
WEE T, FOR R P AL AL RS S TCMSPH 2 HL
T BT, RGO SRAT I RS A TR
s, REEE R —HE S ELAE R 2% 5 B STRING
B 22 44 43 85 (15 BAE (protein-protein interaction,
PP &%, FFid il Cytoscape A4 3E 4T # ¥ 70 M i ik
B 55 N FH DAVIDEHE B 4% 00 8 RO AT 22 K]
AAK (Gene Ontology, GO)L) R V3B Al 5T #5245 3
K 2H H #} 4 5 (Kyoto Encyclopedia of Genes and Ge-
nomes, KEGG)f& i@ & 701, ARG
AR 0 S B AR i R A R

124 XRALESHEGERN KREFHEIK
s i A B ] s, P B xR BRI T X 33k AT I B
AEEE, FERBFE RSk IR A, EEE T KRS
JE G 3~afAl Xk, 7E BRGE AR, B
WA S A E , B2 5 WK s & 55 A0 =
K4 V)1 (parasternal left ventricular long-axis view,
PLAX). HiikEURIEWIARC G , K MILE P& BURE 26
R 2 ELBCE T AR 2K (FEFL SRR )
FERa S e = G RE 2 W), RARIE SR E I MALE
LEE .
125 XKASHLULHERE  KROMEEAEE
IKHEVEG , BULAR JD 3 AL TN 4% % 58 H g v
U E E24 ho KRN T0% LI —80% LIE—~90%
LEE— TR CBEN— T /K LEETR 30 stk —HK
FEW L A, %4 um/EY) A, 60 °CHEF T he
DIR & Z H2RRBE . B OREKIL)E, EiR TR
FE a5 min, $h1R CFE b, WAKREE; S T4
Jett2 mine FRRERE CBELK . HZRIER, Hk
PG E . FOuB N MO . AREAS K&K
PEIR I S5 BT AL
1.2.6 KA SPLLAL Masson &, KEOHEZ4%
R R 224 he AWEEHSE, 4 pm/EY)
Fo VA KA, Weigerti: 5 AKS 4ek% 5 min,
FAKIRYE ; INFLLERME i 20 G 0 5 min, 33 FRIA TR
o3t BREEIR AL FES minf5, KNG Yol 4T 4E3 min.
IR T0% B — 80% LI — 90% LI — Te/K 4
BE - To/K OB 1430 stk HAE . FER
A B FLLDALEF4E Ra o, R4 2
oG E R, 2 G T B (Image] 1.54g)il &
W IR T AR o b, FH LE B VAT O LA 4R FE
127 KRosdhbdnif A udedrmem  KREF R
JRRIE S , (OISR, 4 °CRf B, Bl 5 LA3 000 r/min.
4 °CE 0 15 mindy B IS . BT AT A0 1) 4 Fi AR S 7
fn AR A B I A G FL I kAT R . H Ok,
K ZN 1150 (B2 T NADIE J5 SR ) A6 I 7L 1 it &4
ity (LDH)i% 1% , £ 450 nmi KN WM 'e i (D)2 4k
WA BHG, SR O S ss dEAS DULRR S ) T
(CK-MB)iFE 1%, R 5P 6] CK-MIE &% )5
T 3 AP IEK S R AG U 7 Ak CR-B Y i 3 4 Jf: L 2
B fa, K R ki e Ik T ke il i1k 2
RAGFAG I LS 25 (1 1(c Tn-1) RO LVLAS 2
T(cTn-T)ZKF, F F 5 S M DU 3R M35 o 14 H b
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PUIR I G g% S A 10, d ik I o 2 B A 28 3 5 A
KRIAF TR AR, S bRk i Zext bu kAT e & .
K FHBEAR X B E 3 Al o AT AR B S S, A A
F T3P O WU A FE B

12.8 ELISAAER|SIZELR ¥ SOD. MDAK-F Bk
BUCZHEZR, 2% LOLBIIM AN TIA A= BE SR /K (B4 1 gZHZR
XTI mLAEFEEE7K), 2145 B 04 °C 3 000 vmin. 10
min), I EER S H . R EEEAGE (SOD)
AT % (MDA ) s i 71) 5 [0 106 e 928 W P25 (ELI-
SA) AT E o HARERAEFR S Bk AT 4
IR S BSREIIRE i, A8 I A R BEAR 55
R, 2k ) RS 8 B AR X AE 450 nmi K Ab
W5E & FLOEEE (D) . W4 Fr A it 26 TH SR i
SODIEEAIMDA R &,

1.2.9  Western blotA& i3 ILZL LR F 48 X & &) 89 KA
Bl OIS, IMARIPAZRF St (&
1% PMSFHIE ARG 7)) T-0K b7 70 2. R
4 °C. 12 000 xgi%0>15 minj&, B 5K HBCALE
WE SR . SEEEFMNG0 pg)%10% SDS-
PAGEHRERZ VK7 85, Bl J5 V5% 2 PVDFE. R4 5%
JBEJE A 5 2R 3 A2 hy A I N S — (11 000
k) 4 CC A I . TBSTIEY: )G, 5% M HRPHRIC
THU(1:10 000)= I F 1 he o HECLIL: KOt
AR, B Image A4 734 B bR 26 K AR, DA

GAPDH NN Z i H W F A Rk &= .

12.10 %itF sk AW ERE SR GraphPad
Prism 9.08XFHAT Ge it 22 A0 B, LASAIEUAR i 22 (xks)
FoRiPREFER . ZHMEBCRH B R T 20T
(One-Way ANOVA), #7 /5 75514, 4H 18] W P Lk
I LSD-t#&: 56 ; #5 77 Z A%, K H Dunnett’s T35
P<0.05% R R EAG G L, P<O.01ERRER
B BEG I E L, P<0.001 7R 55 AW EE
GuitE s

2 LIWHER
2.1 EFHRORENDOX-MIXR/ORERASR K
FRERFM

W TARTR, B K RO NUAFR G N B
iR, 28 DOXEUE S T LR . BE4 QLQX
RPN, QUM # G, b iEd S
Fi A A ORI R, R QLQX ek
HONEEBRA R EREME . WENBRTR, XA
KRR B AE A S50 A B R E K
ML DOX TG, MR S B R sksg , 15t
KRBT Fam, WaAEzER BfA g R X
(P<0.001), SHAIHAMLE, QLXK . mfl&
KA B AR R B B A AN FIAR S, 3
BTS2 R L(P>0.05) o

(A) (B)
CON DOX-MI DOX+QLQX-L
500
—— CON

- 400+ o —=— DOX-MI

3 ns|  — DOX+QLQX-L

« 300

£ —— DOX+QLQX-M
DOX+QLQX-M  DOX+QLQX-H DOX+DEX g 200 —— DOX+QLQX-H
- @ .
: | 1004 DOX+DEX

0 T T T T T 1

Time /d

A FHRROBEAMLEG; B: KBRS0 *2P<0.001, HCONAAMILL; ns: TGTHEZERE . FraHu 8 B Rl 2 R0R,

n=6,

A: images of the hearts of rats in each group; B: statistical chart of body mass changes in each group of rats. ***P<0.001 compared with CON group;

ns: no significant difference. Data are shown as X+s, n=6.

E1 EFEOREXDOX-MIK R/ AS R A R E RS0
Fig.1 Effects of Qili Qiangxin capsule on heart shape and body mass in DOX-MI rats
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2.2 KinsE LR EXDOX-MIX RO AEThAERI SN

AL B 25 BRI, SXT A AR, BRI
K RZE O ZULHE R I M 42 (left ventricular internal
diameter at end-systole, LVIDs) . 14K, /0= 4
7K R 42 (left ventricular internal diameter at end-
diastole, LVIDA) . 8/, 4 1f 73 %4 (ejection frac-
tion, EF)A 5 147 % % (fractional shortening, FS)3J
w3 FEAK (PH1<0.01), $275 DOXHE S 10T
Refifn. SHEAAMLIL, B OoRERAEH
LVIDd% 2 K, EFFIFS i 2% T+ 5 (P14<0.05); 4%
YA ZLVIDs 358/, LVIDA W 231 K, EFFIFS &
HTHE (P <0.05). LS5 REM, QLQX M=
AR DOXIS T R SO D Reda t7, Hki2 AR %
AR . AR EGILE 2, Gt

FENEL
23 EFHROREXDOX-MIFRE K B OLBEELR
RIEBRGHERHEZRE)
EGL (045 AN & 3o - o6 IR 4O LA PR R 25

N, BR LT a8 5], (AR5 A IR, AR DL A 6 26
ANHIR I e AT e R A . R ZH O LA s )
PR, WIS AR A E IS 2 . A
e, O WL B GG, A RV RIRIE . &
QLOXEIRITH T 15, i Joi vk G B J% [ Joa 7K i
B SR, b as R sE R e, SRS A
A AR
24 EFHRUREXNDOX-MIRE KR OREELR
FHCHIYE B (Masson &)

Masson e {45 S A & 4 F o - % B ZH 0 LA 2R

DOX+QLQX-L

E2 HERRBEOE

Fig.2 Echocardiograms of rats in each group

1 KHROREXDOX-MEX R AT SEFE#Ra2 10
Table 1 Effects of Qili Qiangxin capsule on cardiac function in DOX-MI rats

EizLan pagicH| R (=<2 R Pl fE e
Parameter CON DOX-MI DOX+QLQX-L DOX+QLQX-M  DOX+QLQX-H DOX+DEX
LVIDs /mm 3.48+0.36 4.44+0.53%* 4.1940.42 4.09+0.29 3.97+0.32 3.8240.55"
LVIDd /mm  7.78+0.59 7.06+0.85%* 7.23+0.79 6.92+0.73 7.610.58" 7.3740.59"
EF /% 85.07+2.64 65.45+4.22%* 70.98+1.87 69.154+3.29 77.72+0.59* 78.45+4.63*
FS /% 56.25+3.13 37.1143.54%%* 41.711.86 39.8642.85 48.100.46" 48.61+4.72°

LVIDs: e ZWCAE AN AR, LVIDA: e O EEF ORI A4S EF: S 40 FS: R4k .

#xP<0.01, 5% 2 LLE; *P<0.05, SR LLE

T 250 B 7RLVIDs: F=5.343, P<0.001; LVIDd: F=0.948 9, P=0.464 2; EF: F=33.62, P<0.000 1; FS: F=26.66, P<0.000 1. JJ747 %33 1 1 ¥bn v

FERIN, n=6.

LVIDs: left ventricular internal diameter at end-systole; LVIDd: left ventricular internal diameter at end-diastole; EF: ejection fraction; FS: fractional
shortening. **P<0.01 compared with CON group; “P<0.05 compared with DOX-MI group. ANOVA results show that LVIDs: F=5.343, P<0.001;
LVIDd: F=0.948 9, P=0.464 2; EF: F=33.62, P<0.000 1; FS: F=26.66, P<0.000 1. Data are shown as ¥+ts, n=6.
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TR SR A YR oy A A, AN/ 5 T I A B A
A Jot X3k, 2R AU BEAR A . B2 m] WK = i
AR YR A, FLOR BRSO, SR8 1 8 T UL T
i, HE RO R L0 LT 4E RS 3R
Bl WIREAR, AR B 3E TR (P<0.001). £
QLQXIAYTIG , AT 4LHE (i JR 41 i 4 i A 4 1)
BERD, DGR RAFRREENWRE, HENE
PRS0 LT 4L (7Rl 5 2H P<0.001). 4 7R
Me FE AR R 40 A7 5 QLQX Il = 4L ARAL , Lo ULEF 4
HEF A o
2.5 EFHROREXNDOX-MIFER K R i E O
AR FIRY 20

M7 IR b AR I 25 R an & S . 5
X HRZHAH L, A28 2 K BRI 375 A 7L R I S0 (LDH)
HILR 4 [7] T/ (CK-MB). 0 AILALAS 2 A I(cTn-
1) 2 0 ILILES 25 3 T(cTn-T) /KT & 2 7 & (P
<0.001), $#&7~ DOXiF% F 1.0 UL 4% 5 2500 WA A
S5 IhaeZ i, RN EM RERBAIM. 5
BRA AL, QLQXH . RS A d e A 40K
SR LDH/K -3 382 3 B# 1% (P<0.01); CK-MB/KF-7E
QLQX & il & 4 Je A+ B e A2 2H w7 S 35 PR A1
(P<0.01, P<0.001), fikif&H BA T BEEFAETLS
TH2EZ 5 (P>0.05); ¢Tn-Tfl cTn-T/KFAL/E QLQX =1

A B 5 S B bR fE 22 40R, n=6.

Data are shown as ¥+s, n=6.

A ZH R A e e A 2 v 2 AR (P<0.01, P<0.001),
KAV EASEARE . BIEME, QLOXEEA
TR PR B i br B 7K 7 T ) R S5 4 S e A
HAZY, HEI &R, DL Eg SRR,
QLQX A Ik DOXE T 1L WL, JEHAEH
I R R .

2.6 KD EFEEMRSRREKA S

K RIS (LC-MS)HANS # dh #4770 #7
£ 0~30 minffJ 73 T AN, BT S8 T E &b &
VIRFEZ 2, DFE i S0 0 O 4508 24 M ik &
Y, B OBERER, HERS., GdBERs TE
(calculated molecular weight). Jiifif Lt (m/z) S 85 I
[f] (retention time, RT)SEd , AW FCHHH T &4 &
WD) oV e I B H DR AR, BLARAE BLEl6 5 K2
2.7 EHFHRORETOAN IR A E 7 8 S TN
(MEHIEE)

B 2 2 B A A, NI DL IR (B
PLQLQX R K ) H i th L5 % R (acetylcoryno-
line). &5 7 # i (calycosin) -l 1£ 2% (formononetin)
S VMRS PR R (L= M RN ). IR LS
syt 288 SR L, 5 A SER T (tumor ne-
crosis factor, TNF). £2%4Ji i1k & F IS (mitogen-
activated protein kinase, MAPK)Z 55 41 /M % 0o B

E3 KR REIIDOX-MIER X R/t 4E 4 RIE S 5 1 A
Fig.3 Effects of Qili Qiangxin capsule on cardiac histopathological injury in DOX-MI rats
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Collagen deposition /%

#+%P<(.001, 5CONA HL#L; "P<0.05, ™ P<0.001, 5DOX-MIH H# .

A: Masson’s stain image of rat heart tissue; B: statistical graph of collagen deposition area in Masson’s stain. ***P<0.001 compared with CON group;
“P<0.05, " P<0.001 compared with DOX-MI group. Data are shown as X+s, n=6.
E4 EFHROREI DOX-MIERE K R/ R4 L AI1ER
Fig.4 Effects of Qili Qiangxin capsule on myocardial fibrosis in DOX-MI model rats
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K (P<0.01). SHAAM L, QLQXEFIE 4L KA H

Ve tE 4 R R IA ) BN A RE FE (1) 3 (P<0.05,
P<0.01), HA AP SRR T mA &
(P<0.05). VA ES5RFH, &5 om0 I 3 = 77 2 A
5 AT A DOXF 5 190 LA 45 K BR O I 4L
U INKO@E 2 KPR R E A RIA, 7TRES S
ORI

3 g
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FFAEST RO PR AN B R R 46 ] i 1T, QLQXAE
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B RV N SRR T TR AL TSRS, (B HAE
DOX 5 5 Lo L4503 v (4 FH AL pe o BT AT i
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Giil 222 5 #P<0.01, #P<0.001, SDOX-MIAL LR Bif Kk 3 F #5 b e 2 F0R, n=6.

A statistical graph of serum CK-MB levels; B: statistical graph of serum LDH levels; C: statistical graph of serum c¢Tn-I levels; D: statistical graph of
serum cTn-T levels. ***P<0.001 compared with CON group; ns: no significant difference; “P<0.01, **P<0.001 compared with DOX-MI group. Data

are shown as X+ts, n=6.
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Fig.5 Effects of Qili Qiangxin capsule on serum cardiac injury markers in DOX-MI rats

4y, WNEE TS H 1 (astragaloside V). &85 5 H{ (caly-
cosin). %% (baicalein). AL JG (periplogenin).
LT R (acetylcorynoline). JFVGEE (alisol). ¥
B2 (astragaloside 1), P24 {£ % (formononetin)+
K Z (emodin). Rt & 1F 70 (phytolaccagenin) 2%
FEHE IR (agnuside)5s, A AE N QLQX IR ZEIHZ 00 24
R, Xy EE R T 2RSS
ORI AL

SODE ANUAE LM LA B R G, FEA
7 =AY i A 4 AR ) AL B U Y(Cu/Zn-
SOD, SOD1). A4k A P AL B (MnSOD,
SOD2)H1 i1 71 S A ¥ B AL g " (EC-SOD, SOD3).
Hrr, OVHRERAR & 55, 11 MnSOD 2 5E
BT ARk, 25 R AR AR IEROS I K HEE i, H K

TS AR A P 4 45 o D 2 B A IS I 500 LA A 2 5
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A: TIC (total ion current chromatogram) displayed in negative ion mode; B: TIC (total ion current chromatogram) displayed in positive ion mode.
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Fig.6 Positive and negative ion current chromatograms of Qili Qiangxin capsule

R2 SOPRRBERAVLEERH®OREDUMULED

Table 2 Preliminary identification of 24 compounds in Qili Qiangxin capsule by high-resolution LC-MS

EA Pis v TEREIT A 22 /Da TR Jor LE BRI /min - BHET
Name Formula Annotation Calculated m/z Retention time /  Reference ion
delta mass /Da molecular weight min
Acetylcorynoline C23H2:sNOs —0.004 35 409.148 19 410.15546  4.822 [M+HT
Calycosin CisH120s —0.000 61 284.067 86 285.07501  11.799 [M+H]"
Formononetin CisH1204 —0.000 68 268.072 88 301.106 41 13.337 [M+H+MeOH]
Periplogenin C23H340s —0.000 55 390.240 08 391.24731 15579 [M+H]"
Alisol C30Hs00s —0.000 41 490.365 41 535.36353  19.614 [M+FA-H]
Baicalein CisH100s —0.003 21 270.047 12 271.054 38 9.378 [M+H]'
Astragaloside IV C44H70016 —0.001 78 834.47523 835.48247  12.563 [M+H]"
Agnuside C23H2s013 —0.000 56 516.162 25 517.169 83 7.427 [M+H]"
Astragaloside 11 Ca4H70014 —0.001 23 802.476 45 803.48379 12.236 [M+H]"
Isomangiferin C2sH30015 —0.000 37 594.158 88 593.151 67  10.789 [M+H]*
Phytolaccagenin C31HasO7 0.000 42 532.340 42 531.33295 17.875 [M-H]
Emodin Ci6H120s —0.000 14 284.068 33 285.07550  16.511 [M+H]*
Mannitol CsH14Os —0.000 98 182.078 06 181.070 79 1.302 [M—-H]~
Quinic acid C7H120s —0.000 86 192.062 53 191.055 24 1.527 [M—-H]~
Citric acid CsHzO4 —0.000 90 192.026 11 191.018 83 2.794 [M—-H]~
Vicenin II C27H30015 0.000 41 594.158 88 593.151 67 4.243 [M—-H]~
Danshensu CoH100s —0.000 47 198.052 35 197.044 82 6.841 [M—-H]~
1-caffeoylquinic acid CisHisOo —0.000 01 354.095 09 353.087 83 8.163 [M—-H]~
Protocatechualdehyde C7HsOs —0.001 27 138.030 42 137.023 15 8.364 [M—-H]~
Caftaric acid CisH1200 0.000 28 312.048 41 311.041 14 8.571 [M—-H]~
3,4-dihydroxyphenylethanol ~ CsHi0Os —0.001 09 154.061 90 153.054 63 8.821 [M-H]"
Catalpol CisH22010 —46.005 31 316.11599 361.114 17 8.820 [M+FA-H]"~
p-hydroxybenzaldehyde C7H4O: —0.001 25 122.035 53 121.028 25 9.713 [M-H]
Caffeic acid CoHsO4 —0.000 33 180.041 93 239.05580  10.195 [M—-H+HAc]~
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Fig.8 Effects of Qili Qiangxin capsule on SOD/MDA in myocardial tissue of DOX-MI rats
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Table 3 Effects of Qili Qiangxin capsule on cardiac tissue transport proteins in DOX-MI rats

HA RS XFHEZH it [Eplhe ! PEN= {iXa st
Protein indicator CON DOX-MI DOX+QLQX-H DOX+DEX
JNK/GAPDH 1.0040.08 0.4540.05%* 0.72+0.06* 0.88+0.06"
p-INK/GAPDH 1.0040.09 0.3840.04** 0.65+0.05* 0.83+0.06"
FOX03a/GAPDH 1.0040.07 0.4240.03** 0.66+0.04* 0.81+0.05%
MnSOD/GAPDH 1.00+£0.06 0.3540.03** 0.60+0.03* 0.76+0.04*

#£P<0.01, SR LLE; *P<0.05, #P<0.01, 58I L. 72 43 HT /R INK/GAPDH: F=66.63, P<0.000 1; p-INK/GAPDH: F=69.21, P<0.000 1;
FOX03a/GAPDH: F=93.21, P<0.000 1; MnSOD/GAPDH: F=142.7, P<0.000 1. JT45 44 I BbrE 220K, n=3.

*#P<().01 compared with CON group; “P<0.05, #P<0.01 compared with DOX-MI group. ANOVA results show that INK/GAPDH: F=66.63, P<0.000 1;
p-INK/GAPDH: F=69.21, P<0.000 1; FOXO3a/GAPDH: F=93.21, P<0.000 1; MnSOD/GAPDH: F=142.7, P<0.000 1. Data are shown as X+£s, n=3.
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