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Correlation between left ventricular myocardial strain and impaired

angiogenesis in rats with doxorubicin-induced cardiotoxicity

LI Lingxiao' s, PENG Xi*, LI Haichen®’
(1. Department of Nuclear Medicine, 2. Department of Radiology, the Third Hospital of Mianyang.
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[Abstract] Objective To observe the correlation between left ventricular myocardial strain and impaired angiogenesis in
rats with doxorubicin-induced cardiotoxicity (DIC). Methods Twenty-four SD rats were randomly divided into Shexiang
Baoxin pill group (group A), DIC group (group B) and control group (group C) (each n=8). Rats in group A and B were
injected with doxorubicin (DOX) solution 2. 5 mg/kg body mass, while those in group C were injected with equal volume of
physiological saline solution once a day for 6 weeks. Concurrently, rats in group A underwent Shexiang Baoxin pill
suspension 28 mg/kg body mass by gavage, in group B and C received equal volume of physiological saline solution by
gavage once a day for 6 weeks. 7. 0T cardiac MR scanning was performed to obtain left ventricular parameters. Then the
left ventricular myocardial tissue was taken for pathological examination, and the microvascular density (MVD), vascular
endothelial growth factor (VEGF) and endothelial nitric oxide synthase (eNOS) expression were detected. The correlation
between left ventricular myocardial strain parameters and the above pathological indicators were analyzed. Results
Significant differences of left ventricular end-systolic volume (LLVESV), left ventricular ejection fraction (LVEF) and left
ventricular global longitudinal strain (LVGLS), also of MVD., average optical density (AOD) of VEGF and eNOS were
found among 3 groups (all P<C0.05). In group B, LVGLS was negatively correlated with MVD, VEGF AOD and eNOS
AOD (all P<<0.05). Conclusion LVGLS was negatively correlated with MVD, VEGF AOD and eNOS AOD in DIC rats.
[Keywords| rats; doxorubicin; cardiotoxicity; angiogenesis; magnetic resonance imaging

DOI:10. 13929/j. issn. 1003-3289. 2025. 12. 007

MEZEXLCHESERBRACEOCIINETS
I & 4 R P& 75 7Y 48 5 14

FAT.H ALETRY
(1. 4 BAT S = AR ERER, 2. 5B, 1) 4800 621022;3. TP H E B B0% (RUE RO B TR 400011

(i E] BE VLR 20 IE# M (DIC) K R A0 %0 WU ZE 5 1 8 AR R i i f et . 77iE K24 HSD K
SUBEHL 23 A 5 7 50 ALZH (A 2D JDIC A (B 4D KXt A C 4D 4 8 A, Xt A B A ES B3 R (DOXD ¥ 2. 5 mg/kg
e, % C A G S A B ER K L A8 1 R KRS 6 8 M A 41T B A RO ALTR B 28 me/ke R EEE L B.C 4l
TEEZRMKRES EH 1T FEZ 6 M, LL7.0T MR AU R RO BE, RICH 220 % S50, W 760 % 0 LA U475 22
R AT T O S 5 (MVD) L I8 N 2 A2 K R F- (VEGE) F N B 8 — G4k & A B (eNOS) % 35 5 43 1 26 0 %8 0 LR 28
S8 R HEFIEAR AR, ER 3 ARRECZE WA RKIMAEBLVESY) (220 Z H M3 B(LVEP) K 2.0 = %

[E—1EH] 220 (1981—), B WA AEL, FIREN ., $F5877 0 . SPECT/CT.PET/CT M2 Wi X% #I3Y7 . E-mail: 278136110@qq. com
(EEES] LR mB P B B B (KB 28 B, 400011, E-mail: lhelmlzy@163. com
[W#s B H#I] 2025-06-06 [f&@ B H] 2025-11-11



[ R 2 AR R 2025 AR5 41 B4 12 3

Chin ] Med Imaging Technol,2025, Vol 41.,No 12 e 1971 -

RGN 2R (LVGLS) , LA ) MVD., VEGF 3£ 7562 BE (AOD) J eNOS AOD 2 R ¥ Gt 22 X (P #<0.05), B4

LVGLS 5 MVD.VEGF AOD & eNOS AOD ¥ 2 (P ¥<0.05), &it

F eNOS AOD ¥ E fitHe,

[REIR] KR PWIERE; DR M8 A; BEILR NG
[(XEHS]

[FE4%XES] R541; R445.2 [STEAFRIRAEE] A

Fif %5 2% (doxorubicin, DOX) A 1% 3T I 254
AT ECC LR A A D RE TR B /I DOX AR 5 0 BE 75 74
(DOX-induced cardiotoxicity, DIC) ; H %& 4= #L i 3 2
W R MU A A A M I A AT R A P
oMo 8 N B A K B F (vascular endothelial
growth factor, VEGF) fl § f¢ #1 — & 1k & & B
(endothelial nitric oxide synthase, eNOS) ik, ffi.0»
HILHT A= 3500 48 %8 F (microvessel density, MVD) 3,
PR S S AE R 85 DOX #4450 WL . O E MR
(cardiac MR, CMR) ¥ A 0 Iy fiE (9 “ 52 18 4 & Ao
WE”, W] IE I 4 2B B (tissue tracking, TT)H; AR H
O LI 78 2400 LA ARy Bt e e VB A2 g 7
D L AR DN 1] 1 25 (global longitudinal strain, GLS)
SR R BT i R O UL B R 5 9 32 0 L T 2 dE AR
H A Zc 020 WUN A8 2805 DIC B B0 LI 4 AR Al
BED YOG R 1 AN BB . A BF 58 ML 5E DIC KR A2 0 %
O WU 78 25 505 1048 A 0 e A B A DG
1 #MRE7EE
L1 S5 sh¥ 24 2 JH E MK Cspecific
pathogen free, SPF)Z SD KR, M ML 12 H,10~
12 JH i AR B R 220~250 g5 36 MR 55 1 JA )5 BEAL
O3 BT A0 ALEL (A 21D \DIC 41 (B 41 Fex i 4 (C
)M 8 K, ARSI 2 R B s W16 B2 5t S At e
(20211129A),
1.2 FEEH & DOX (LR &K%, D8570) ,
JAS 0 SRR 8 TR (38 N 2501, Z31020068) , 5 3
e RIS IR 78, R510-22) , 1% 4 1 % 4l (€ 1 Sigma,
1030001), fi ¥t K B CD34 #t 1k (3 B Abcam,
ab81289), VEGF ¥t f& (3£ EH Affinity, AF5131),
eNOS Hifk (3 H Affinity, AF0096) , B it % 6 1) il
PRIt 2E T fe e 2 3R 85 G (immunoglobulin G,
IgG) (£ H Abcam,ab32084); HE % 4377 & (b 5t
¥, 20221226) , Masson He 53K 7 & (It 50 K €

DIC K LVGLS 5 MVD,VEGF AOD

1003-3289(2025)12-1970-06

H.20230512) 3 /N ) IR BEHL (3¢ [ Midmark,
Matrx VIP300) . MR 3 % 3l ) 28 B 97 (30R1 1] #5 &
4t (3£ [E Small Animal Instruments Inc. , SAII Model
1030), 7.0T /K s ¥ MR 1 ##f X (18 [ Bruker,
BIOSPEC 70/30) K J& &b B8 73 #7 A (i %2 K Circle
Cardiovascular Imaging,CVI142.0),

L3 @Al #% 10 mg DOX ZRHRIRE T 10 ml
A BEERK L B I 1 mg/ml # DOX B, & T
A CT&M. ZHOCERIS k. b ALB 41 2 B # Ik
A DOX ¥ 2.5 mg/ke (KRB, C 41 A5 /R
FRERK B 1 R CHRSE 6 8] 5 [l B AR 4 A i R 45 5K
R A X A AT RO ALTR I 28 mg/ke
RS B.CHL S RZABKES . B H 1 IR FF
26 7.

1.4 CMR# EBEHRE 12 h 47 CMR A8l U
2.5 Y0 5 FUME JOR B K BT DA IR BN R S TR
K JH B AE BRI ASCRN T 45 AR 40 W 0 8 R IR i L
T J5 Se LATE 45 PR AR T 9] R 46 7 i 185 5 BRI 3R
2 FE YN DY 0 IR S 0 A 1R AR H 0 IR R0
IRTG JEAT U B A PRI S R A A RE B B T 38 H 5
751 (flow compensation-fast low angle shot-spoiled
gradient echo-cine, FC-FLASH-SPGR-cine) {11, 75
Rl 35 A 200 28, R A A0 28 2 Tl 6 T S0 s 1A TR
B BARSEOILR 1, 43 4 2ok 7 b B i 00560 L K
W M AP 2 2 9 T S R b e BE LA R A B s SHE R I 1
L5 KGO o2 22 AR P E I S o A KR 4
JEJE Hh Hrb 145 BE R o3 A ARG B3 TR b BT A
ST YA Ry e A5 R . SR A 0 = T A T
O EB T A CVI* short 3D BEHL, 0 b ML DI RES:
B T30 3% J2 A AT KR R AR A0 w0 Lk
R B BE B B 3RS A0 = R Ik OR 1A AR (left
ventricular end-diastolic volume, LVEDV) . Z&.0y & Uk

#£1 KE CMR BHIEESH

751 TR(ms) TE(ms) FA(®) FOV(mm) i B BE(mm)  EEE (mm) NEX i 4R
FARECL S 91X 40 2.5 35 60X 60 256X 256 1.0 — 18 1
FC-FLASH-SPGR-cine 8 2.5 15 50X 50 192X 192 1.5 0 4 24




e 1972 - o PR 2R R B R 2025 AR5 41 %5 12 ] Chin ] Med Imaging Technol, 2025, Vol 41,No 12

g5 K ) % 2 (left ventricular end-systolic volume,
LVESV) . ZE 0> % & # i H 18 (left ventricular stroke
volume, LVSV) . 7 .0» % 4 Il 73 #4 (left ventricular
ejection fraction, LVEF) K 22 0 & .0 WL & Cleft
ventricular myocardial mass, LVM), ZJ5KH TT
BEHAT O LN AR 28053 17 38 )2 T 30 5 o7 T K 2R 91 AN
& N e C S I BIER 2 N I 2 v L D T
WURZ A B AL, 3R AT A0 0 28 B R[] A 1 78 (left
ventricular global circumferential strain, LVGCS) .
I 0 2 B AR 2 ) b AF (left ventricular global radial
strain, LVGRS) J A0 % GLS(left ventricular GLS,
LVGLS) ; H 1, LVGCS Fl LVGRS % F 72 .0 % fi %l
iR 1% . LVGLS J 7.0 IE K 4l oy 1) B 3R 1. W
1.

1.6 JFRFAG A S R T S R 106
o 2B W (0. 3 ml/100 @) BRI K s B 1F A 28 1)
BT R I I LA U B e £ Ak 1 R FE Sy B BRI
FUE 5 308 B0 JUE O 57 RV T098 79 A R K v b IR
T RRAEOCEONAL. HET AN ZRPE
T E 24 b,

Sk ARIHCMR AR

Y4 R HICMRE 1§

1.6.1 HE Fl Masson Jef, £ 86 ik JF L BEE K .
A YR .17 HE & Masson 30, M85 45 41
e B O WU S5 W0 78 P IR AL | 58 M 400 9 ¥ K Ti) Joi
A R A R

1.6.2 fHEHALUL AR A BOONALR Y] L 2
KBTI P IATHREE; ARRAG ., &0 R
h 5% v (phosphate buffer saline, PBS)WF¥E . ZEIR T
WG F L PBS & B ML R 2 E . 28 m AL
1:100% B CD34 . VEGF J eNOS —#i.4 CHF & it
B W H I =, BRI R, ZOa AR OA %
(diaminobenzidine, DAB) & &, 3f F I 85 T ¥ il I
@I ] (1~2 min) s f i, e U1 21k 2 6, DLUJR R
R oK GEW] KB R, MR AT R LOGET
21 i 5L B B 5 R B 5 T 400 £ PREF R BEAL L 5 A
PREEF L s BH PR e (o i A8 45 H RS P 91 DL
BB DL AL 1 A2 (0. 18 mm®) H. O L ZH MVD; DU
853 B 1A 00 2 G €5 BH M DX 3807 2 0% %% B (average
optical density, AOD), ¥4l VEGF k& eNOS # 11 FH
L7 G0t SR SPSS 25. 0 Gt g, LA

RS 1675 B 4F IR

1 720 % CMR J5 b AT B (LR A0 AL, 21 28 S0 PR B, i 48 o0 25 ) TR 5 T 5 R 300 Bl 4 K 91 CMIR % [ L i T 344K
YRR S B | IO A7 B TG s SO AN 5 N AR A3 AT LA 16 15 Be AR IR i 1 = T ¥R LVGRS.LVGCS K LVGLS)



A ] B2 AR AR 2025 AR5 41 5255 12 ] Chin ] Med Imaging Technol, 2025, Vol 41,No 12

+ 1973 -

SRR IER ST R OR R R R %
Iy AT HEAT 22 4RI L B L DL LSD-¢ A B AT 2 4H i) A
FI ] Pearson A4 BT WLEE B 41K B0 50 LB 28
ZH 5 MVD,VEGF Hl eNOS & H AOD A e 1k,
P<<0. 05 W ERAGITHE XL,

2 #R

2.1 CMRZ%( 3 #4E LVESV,LVEF K& LVGLS
ERHAGIFEE L (P ¥<0.05); A.B 4l LVESV
BERKF.LVEF BE/NF CH (P ¥<0.05,A4
LVEF K F B 4 (P <

WA DI T Al DIC ™ & B B, H %% 5 /g 39 #E 12 L)
LVEF JHr#E2 W DIC™ ;{0 LVEF F&AE £ 0.0 il
AT B B S B IR T I AL, AR SE BLC
4 LVEF HBAFTEW 8 25 5% {0 B4l LVEF T MR E I
KikiZWr DIC 3 ™, i HE Fl Masson J¢ {8 /8 B
A E O WUV ZUE B0 K 0 UL AH M 28 9 28 1 L3R
B B[] J57 27 4 A 55 95 PR R

CMR 2F TT $EARFAG A 220 = 0 LR 2E S 800]
HEER O RE S . LVGLS W fEAR-IE S LVEF i

0.05), H A.C 41 LVGLS #2 FYKER CMR SHLE
KF B4 (P H¥<0.05), 4151 LVEDV (mD LVESV(ml) LVSV(mb) LVM(g)
A4l (n=8) 0.4440.04 0.1540.02" 0.284-0.03 0.4940. 02
Wk 2, .
B4 (n=8) 0.4440. 04 0.1740.03" 0.2740.03 0.5140.03
2.2 ODALAZURHE2E A CH(n=8 0.41-0. 03 0.1240. 02 0.2940. 02 0.51-£0. 03
2R BUO LA 2N WL % FE 0.755 0.172 0. 883 0.236
| [N N PH 0. 356 0.008 0. 304 0.187
P L 52 T L/ B ) 2T 4151 LVGRS(%) LVGCS(%) LVGLS(%) LVEF(%)
Aifk ;B 21 U0 L 20 s A (n=8) 38.38+1.97 —22.66+0.96  —20.8452. 52  63.64+2. 44" *
ARV VERIRAE R R R B4 (n=8) 37.5642.13 —22.214+0. 96 —16.65+1.03 61.0741.87"
9 32 % K T L O UL CH(n=8) 39.5442.98 —23.024+0. 56 —20.2341. 237 66.11£1.96
) F1H 0.736 0.238 0.091 0.933
EFARAL C AR W 5t . P{H 0.283 0.187 <20. 001 <0. 001
WK 2. B g C LA P<0.05; £ .5 B4 P<0.05
3 KR b4 8 "

MVD, VEGF AOD R}
eNOS AOD % % ¥4 4t it
RSP ¥<<0.05) ;B 41
R =FBEMXT C4H,A
HER=FEST BA. M
MVD K eNOS AOD fi& F C
H(P¥<C0.05), WFE3 K
&l 3,
2.3 MXMSH B4
LVGLS 5 MVD, VEGF X
eNOS AOD ¥J & fi f1 & (P
¥1<<0.05) ., WLk 4.
3 itig

DOX H A 5 2 4 i M
T bt ] SRR O T 75 XU

HE #e (T

Masson (T

2
715 40 M I 5 47 4 )

2

KRR 0 20 LA ZUI B (X 400) CZL 78 28 4 20 N 3 11 5 P 75 O UL D 2 9628 12 5 0 65

£33 HFHKREELZEOLNHAL MVD.VEGF K eNOS & [ B M 3235 2 11

FH[ 3 DIC., DIC 45 3 i 45

2151 MVD(A/mm?) VEGF AOD eNOS AOD
AL B R, P I IR A (n—8) 806. 17474, 11+ % 9751409, 117 98.75+6.59" %
O LT 4 55 30 TE IR 22 0 B4 (n=8) 350, 13437 23 17. 4844, 66" 14. 2044, 69
CH(n=8) 1018.57459. 71 97.15+9. 65 47.9544.15
1) Be B K 5 y i]
JIRE T di 28 30 Dy AT FH 0.118 0.152 0.276
WLz, P& <0.001 <0.001 <0.001

FI I I PR 3 2R Ze 0

Hox 5 Céﬂttiﬁ P<<0.05; # :5 Bgﬂttﬁ P<<0. 05



+ 1974 -

o PR 2R R B R 2025 AR5 41 %5 12 ] Chin ] Med Imaging Technol, 2025, Vol 41,No 12

B

A

VEGFi{n CD34 30,

eNOSHe (T

B3 REZLECNHRAGRALR L E

# 4 DIC KEZe 030 UV AR S50 A Az B b 9 AR G PE 23 B

i 7] (X 400)

CH b EL AT &F 5K 4 L 98 5 )R
IR B I 8 - 3 UL Eh BE
AR R BRI Il JS TR T M
I A . AR A 25 R
TN B R0 LT i
DIC K B0 L4H 21 MVD,
VEGF } eNOS % 1 #£ ik,
UESE H B A B W 36 97 DIC
W fH; LVGLS 5
MVD, VEGF AOD K&
eNOS AOD 5 f i 56, 41
7~ LVGLS 0] fE 2 i e ifi 48
A o8 R i 5 A T R G B e 2
Wy I7 B AR AR AT

Z5 I ,DIC K LVGLS
5 MVD, VEGF AOD K&

5 5 w5 & b 95%CI P i i N
EL%LH}L VA aE> ;& mlEEEE%a*’T T{E( A ) {E eN()S A()D :HLJ 5‘3 ﬁ *ﬁ 9é°
LVGRS(%) MVD 0.265(—0.155,0. 604) 0.211 . L
VEGF AOD 0.275(—0. 145,0. 610) 0.194 RABT TEREAS f /N RG]
eNOS AOD 0.121(—0.297,0.500) 0.573 WEL DOX i 3k B0 I e
LVGCS(? MVD —0.309(—0. 633,0. 108 0.142 LA »
veeseo ( > B L 50 725 4 L
VEGF AOD —0.379(—0. 678,0. 029) 0.068 —— [
eNOS AOD —0.160(—0.529,0. 261) 0. 457 ERLNIREREEE 7/ o R AR
LVGLS(%) MVD —0.647(—0.833,—0.329) <0. 001 UK M LA 1 4, A
VE(G)FAA(OD —0.754(—0. 888, —0. 504) io. 001 HE— B K
eNOS AOD —0.636(—0.827,—0.313) 0.001 i .
- S

W RM YA AT T T LVEF B ARATAR A [0 i 4%
P I T B 2E O E D) RERE 5, IR N 5 22 LVEF FRAIK AN
AN BL O IG5 5 9 2k S 00 LR, 2020 A7 R O I
Wil GLS F > 15% %1 iz Wi DIC 4R i >
— AR E R ML CA. B4 LVGLS & T
FEH>15% .1 LVGCS 1 LVGRS & WL B & 72 1k , 18
/R LVGLS A /5 Wil DIC iy B AR S5 24 b i ) .
DIC % Bl 1 A B , 515 0 A8 26 e A A G
TR YTV A A A BRI L R AR R A RE A R 7 AR T
AP BT A I I R 1 R, TR B T A L 2
WL B A (O AUEAT 7 ke iR 20 ko =
R BV A AR N A AR 34 AT AR AR i A Ak H
RV 3 B AR 2 I A PN B A0 g A S RS T a4 R AR
P TR ENY ) CD34 F 3235 T 148 N 2 40
JitL 16T, 2 55 N Bz 40 i SR AR O 8 BURT A= 1 A R 1B il
BB, 2 H ETEE T MVD SEAR A A R B AR
VEGF & WL I A= iU #F I+, 7T 5 VEGF 324K 2
S5 A A RO HE BT 2 I/ P B A0 8 0 L %Z&wi
M. BEAERFE R B, T eNOS &8 —

VPR R

AT AR EAS F T RT

(1]

(2]

(3]

(4]

(5]

H TR . EEATHAER T AL BELE; S
B ot i L FE,

[ 5% k]

RAWAT P S, JAISWAL A, KHURANA A, et al. Doxorubicin-
induced cardiotoxicity: An update on the molecular mechanism
and novel therapeutic strategies for effective management [J].
Biomed Pharmacother, 2021,139:111708.

HERRMANN J. Adverse cardiac effects of cancer therapies:
Cardiotoxicity and arrhythmialJ]. Nat Rev Cardiol, 2020,17(8):
474-502.

YARMOHAMMADI F, KARBASFOROOSHAN H, HAYES A W,
et al. Inflammation suppression in doxorubicin-induced cardiotoxicity:
Natural compounds as therapeutic options[J]. Naunyn Schmiedebergs
Arch Pharmacol, 2021,394(10):2003-2011.

deAF A4 B D 45O T MRI A B 5 3% 5 5 00 SE V1B K
FUBEALC LR P [T] . o [l B2 2 S AR R, 2022, 38(1) :6-11.
WANG S, ZHU T, WANG C, et al. Identifying early stages of

doxorubicin-induced cardiotoxicity in rat model by 7.0 Tesla



i ] P 2 AR R 2025 AR5 41 %55 12 W] Chin ] Med Imaging Technol, 2025, Vol 41,No 12

+ 1975 -

(6]

(7]

(8]

(o]

[ SN U S S i Tl U S U U U U S ) S S G i U

cardiovascular magnetic resonance combining hematological and
pathological parameters [J]. Magn Reson Imaging, 2022, 90:
17-25.

YUF, YUY, TIAN S, et al. Quantitative proteomics reveals
Shexiang Baoxin Pill exerts cardioprotective effects by preserving
energy metabolism in a rat model of myocardial infarction[J]. ]
Ethnopharmacol, 2021,266:113460.

MENA SEBASTIA E, TIRAPU SOLA L, VILLANUEVA
VAZQUEZ R, et al. Cancer, onco-haematological treatment and
cardiovascular toxicity[J]. Hipertens Riesgo Vasc, 2021,38(2):72-82.
CAMILLI M, CIPOLLA C M, DENT S, et al. Anthracycline
JACC: Cardiooncology
state-of-the-art review [J]. JACC CardioOncol, 2024, 6 (5):
655-677.

PARK H S, HONG Y ], Ultrahigh-field

cardiovascular magnetic resonance T1 and T2 mapping for the

cardiotoxicity in adultcancer patients:

HAN K,

et al.

assessment of anthracycline-induced cardiotoxicity in rat models:

O S AR 1R ST89T R

C EA A AR 5697 SO0 25 8T 2004 4, J2& i E R 22 B
FAE o E Rl BE S S A ST I B R AR 250
A% AR & . A5 1SSN 1672-8475,CN 11-5213/R,
Sk Hp RS SRR R B 2 e b E R A0 R O R S s
TFUE D L Crp SO0 30 P22 B R B )0 SR 3 ) A 2% B 2 SR ) I
SR T WHOCPE K3 b X & 2 & 5] ) (WPRIM) SRR 7). H

(10]

(11]

(12]

(13]

A

ABE A B ARR AL [ SCHR R ) (JST China) W 391 71
(P E AR 5097 52 ) 2R & UAGE N AR 567+

R

A ARRL A G P B A 55 5 T A I PR AR S A T 5
S B VB TAS G R SR L R A AR A ARIT R A

e NS IR S =

(PEMNAZBEIHITE) A T, 64 51, K 16 IF, % @ ELE

Validation against histopathologic changes[]]. J Cardiovasc Magn
Reson, 2021,23(1):76.

¢ ELUTKIENE J, PUDIL R, LOPEZFERNANDEZ T, et al.
Role of cardiovascular imaging in cancer patients receiving
cardiotoxic therapies: A position statement on behalf of the
Heart Failure Association (HFA), the European Association of
Cardiovascular Imaging ( EACVI) and the Cardio-Oncology
Council of the European Society of Cardiology (ESC)[J]. Eur J
Heart Fail, 2020,22(9):1504-1524.

ZARE-ZARDINI H, HEDAYATI-GOUDARZI M T,
ALIZADEH A, et al. A review of cardioprotective effect of
ginsenosides in chemotherapy-induced cardiotoxicity[J]. Biomed
Eng Online, 2024,23(1):128.

UL FH, S A5 B ORO U TR R O 0 I AR A Y BF
FEHERE ] . I SE 3 05 ) 27 2k ik, 2022, 28 (14) : 242-253.

FALYE , 283 i, TR, 55 eNOS 3k B ¥R ¥7 4 i I Uk 1 J5 52
A AR (T BARAE Py B 2 1k B8, 2018, 18 (11) :2001-2005.

2026 ARMET B

r A

meRkRAEEES

2025% W29 wim

VYolume 22 Mumber 1 2025

Bl 20 JCL AAFEN 240 JC. VT AT BE R [ 24 M #E SR 1T B L R A A

5 :80-220 5 75 AT [ Zhi 64 50 LA VT B S B AT B CHRAT L SO R k8

AT B A T B 22 AR A KD

BB% 100190

3] H www. cjiit. com

BRI LSBT X AR 66 5 it 4URHSTRE C B 2606 %

B R A e BXRAEIE  010-82547903 fEH  010-82547903
WRITHKA R P EESZARE AR FHA RA A

F PR AT RERAT B A BRI R0 R b B R AT

T 2 110907929010201

YRHEKS cjmit@mail. ioa. ac. en (K 7 24 [RIARATIK ' 45)



