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[(WE] BH SmkimRsFE SEE (TERT) SR 2 (DOX) 8L IE s mEM . ik O sk
B KRR H9e2 L WLAN 43 S Xt BERZH (CON &) 25 2l vk A2 (NG&L) . TERT 33 2235 M w575 e 4 (TERT
ZH). DOX ZH (1 pmol/L DOX AZbEH 12 h), DOX+NC ZH A DOX+EERT 41 (54 Y48 A0 B ok TERT 1 Rk Wi 88
24 h J5 1 pmol/L DOX Ab3H 12 h). R FH SE0 98 2 1t 2R Sl 57 (RT-qPCR) Arill.Co JLAH AL TERT mRNA
PR35 5 R SIE DS A0 T 240 i AR B (5 K 5 SR FAR T S22 B iRk (Weestern blotting ) Kzl 4 Jfd P4
Bax, Bel-2 i M B A 1 52683 (LC3) il p62 Kk Ko @) sh s s {5 ifEtE C57BIG6 /N R BEALEL 7
TS MR T AR (Sham 2H) DOX 2 B BT S DOX15 me/ke A4 e U IR TR MR 4875, DOX+NC 21
DOX+TERT £ (.0 ILAE A5 3 5 45 2w a7 ol TERT.ad ks 7 ddahiliig HlE7d )5 R R IR R4 e £
KL WLEF AL AR 5 R AR P D BRI OERE . 5RO 4388 : TERT 4LOI4NIE TERT mRNA ik
K45 CON £HA NC LI THE . 5 CON ZHAH L, DOXALAT DOX+NC 4H /0 I TERT mRNA 2635 7KF- i
AR PR LAV K VR 25 BEAIC, Bax A1 LC3 AU SR FH 4R A LR B TH R 9Bcl-2 Fl p62 18 FH #A 0 3 AL,
DOX 415 DOX+NC H&15F5 22 T8 42 X . 5 DOX 4 DOX+NGZHAHH, DOX+TERT 41 TERT mRNA
FERAKOT BT (AT RIS R £ 1.0240.10 [ 0.61 £0.05, 0.54+0.03, 3 P<0.05), 2R i A7 K 535 7
15 (1.14+0.05 H£ 0.96 +0.01,0.96 =001 , ¥J P<0.05), Bax Al LC3 A4 I % 1k & i FEAR , Bel-2 F1 p62
2635 5 3% 71 (Bax/ B-actin : 0.8820.01 kt 1.31+£0.02:1.26£0.01, LC341/ 1 :2:16+0.05 [t 2.64+0.06
2.58+0.02, Bel-2/ B-actin : 0.65 +0.011, 0.40%0.01, 0.41 £0.01, p62/ B=actin /045 +0.01 It 0.23+£0.02,
0.29+0.01,%) P<0.05), @ SSLH: 5 Sham 4IATE, DOX 41 Al DOX+NC AL WLERAE Ak A E 2 L
3, ZeE= 5348 (LVEF ) AU 4 s 25(FS ) W 2 %1%, 5 DOX 4141 DOX+NC 414HLE , DOX+TERT £H/
RO A e AT AR A 45 L BB (9% « 2.33 + 0006/ 1 3:76£0.07 . 3874 0:06:44 P<0.05), LVEF 1 FS % F+
i (LVEF (%) : 67.00+ 1.14 £ 54.60 £1.57 . 53.40£2.18, [FS (%) : 38.600.51 [, 3060+ 1.10. 30.00+0.71, 3
P<0.05), &1t iH TERT kT DOX 51 A WLAIIE A W X JE T, i DOX 755/ MR AYD L1k,
B LYIRE, BT 2R AR DOX FrEte e
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[Abstract] Objective To investigate the role of telomerase reverse transcriptase (TERT) in alleviating
doxorubicin (DOX)-induced cardiotoxicity. Methods (D Cell experiments: rat H9¢2 cardiomyocytes were divided into
control group (CON group), null adenovirus transfection group (NC group), TERT overexpression adenovirus transfection
group (TERT group), DOX group (treated with 1 pumol/L. DOX for 12 hours), DOX+NC group, and DOX+TERT group
(null adenovirus or TERT overexpression adenovirus were transfected for 24 hours and then treated with 1 umol/L. DOX
for 12 hours). The mRNA expression of TERT in cardiomyocytes was detected by real-time fluorescence quantitative
polymerase chain reaction (RT-qPCR). The level of mitochondrial membrane potential was detected by immunofluorescence.
The expression levels of intracellular Bax, Bel-2, microtubule-associated protein 1 light chain 3 (LC3) and p62 were
detected by Western blotting. @) Animal experiments: male C57BL/6 mice were randomly divided into a sham operation
group (Sham group), DOX group (acute cardiotoxicity model was constructed by intraperitoneal injection of DOX
15 mg/kg), DOX+NC group and DOX+TERT group (modeled after transfection with airborne adenovirus or TERT
overexpression adenovirus for 7 days). After 7 days of modeling, the area of myocardial fibrosis was detected by Sirius
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scarlet staining, and cardiac function was detected by echocardiography. Results (D Cellular experiments: the mRNA
expression level of TERT was significantly higher in the TERT group compared with the CON and NC groups. Compared
with the CON group, the TERT mRNA expression level of cardiomyocytes in the DOX group and the DOX+NC group
were significantly lower, the level of mitochondrial membrane potential was significantly lower, the protein expressions
of Bax and L.C3 were significantly increased, and the protein expressions of Bel-2 and p62 were significantly decreased.
No significant differences were found between the DOX group and DOX+NC group. Compared with the DOX group
and DOX+NC group, the TERT mRNA expression level was increased in the DOX+TERT group (relative expression:
1.02+0.10 vs. 0.61 £0.05, 0.54 £0.03, both P < 0.05), the level of mitochondrial membrane potential was significantly
increased (1.1440.05 vs. 0.96£0.01, 0.96+0.01, both P < 0.05), the protein expressions of Bax and LC3 were
significantly decreased, and the protein expressions of Bel-2 and p62 were significantly increased (Bax/B-actin:
0.8840.01 vs. 1.31£0.02, 1.26 £0.01; LC3- 11/ I : 2.16 £0.05 vs. 2.64 +0.06, 2.58 +0.02; Bcl-2/ B -actin: 0.65 £0.01
vs. 0.40£0.01, 0.41 £0.01; p62/ B -actin: 0.45+0.01 vs. 0.23 £0.02, 0.29 £0.01; all P < 0.05). @ Animal experiments:
compared with the Sham group, the percentage of myocardial fibrosis area was significantly increased and left ventricular
ejection fraction (LVEF) and fractional shortening (FS) were significantly decreased in the DOX group and DOX+NC
group. Compared with the DOX group and DOX+NC group, therpercentagerof myocardial fibrotic area was significantly
decreased in the DOX+TERT group (%: 2.33 +0.06 vs. 3.76 £0.07, 3.87 £0.065both P < 0.05), and the LVEF and
FS were significantly increased [LVEF (%): 67.00% 1.14 vs. 54.604 1.57, 53.404£2.18; FS (%): 38.60£0.51 vs.
30.60+1.10, 30.00 £0.71; all P < 0.05]. Conelusions Up-regulation of TERT expression can inhibit DOX-induced

cardiomyocyte autophagy and apoptosis, attenuate DO X=induced myocardial fibrosis in mice, improve cardiac function, and

thus alleviate DOX-induced cardiotoxieity.
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[ 75 2% (doxorubicin,, DOX) +&— Fhdit 2 i 1k
SPEGY) (BT R RN £ R Gl DR
DOX B e AR , B 5 | R DO WA T e Fae g
B R AR AT S T R Z Tl O 5
AR, FE B IR L A S I )
BTG XAETE R AKX TR, CRLDOX OlEH
PSS ERIET O Lok ik o e ST AL L
E S ST S ML AR G, o T HLRIMS A A 1, 4R 2R
DOX B0 IERE PRI AE IR 7, A MG DOX:
oL R TS, 3 i R A AR N il i i

ﬁ*ﬁ@@ﬁ%%@@( telomerase reverse transcriptase 4
TERT) F1-IE 4 i v Kl RNA 2H 73 (telomerase RNA
component, TERC) &1 i, 3 i [ , . FERT 1] 5 TERC
Fa s 4 A A M o 0 Rk 7 RNA Bl B, 2
TERT 16018 RGP A T AAEA " TERT £ T4
BRI EL T, 540k DNA 4546 I =gt
] 25 20 S AL I iR 25 R S AR T A K
AN, TERT 34 AT s/ 290 )4 7 Rl g2 2,
5 L BT A 7 1 AT O S 8 (g
o {HJE, TERT &5 0] Lg% DOX D #EA F
WESE, A9 S 1ER T TERT 76 DOX 55 50 JIE 5
PR HOe2 4 S /N B O WL s 8 A
1 #R5AE
11 SEE0shW . A R B AR - AR T
WAFE CSTBL/6 /NRR 40 H,6 ~ 8 Jiily AR 2 30 g,

W4 B 5N R S sh A BRA ], SCR s G
SCXK(75:)2021-0013 , K FHc2 L2 {ILAH M T2
ivi JEL AR A R Al A A KD A AR F 90%
T AT 0 2 A5 AL 1. DMEM 85 372 360 [ 3¢
Invitrogen 2\ 7 s 5 A L TE AN EREH AL F 26 [ Gibeo
W] 5 ORI G L e TR W A S IR
) & AN #E AL 2% & JE (enhanced chemiluminescent,
ECL) IR G [ s it 4E 784 7] DOX . RNAeasy™
Bl RINAGHHIFE 1871 6 S ey 457 4G 3700 & (JC-1)
W S RAEVHARARAF ; &AL
)& A EBRH R (bieinchoninic acid, BCA ) 85 [
s RNAFIE  BEIREILEE Y BOR A ] B Bax
Bel-2 ., p62.4 i A I ¥ 1 5855 3(light chain 3,1.C3)
A1 B- LEHEE T ( B-actin) I A RN =& AYEAA
R ] 5 TERT 2o 2 35 s w3 S T XoF He s 7 26K
R AT AE AR F A .
AR T R A R 2R B Y S AR R 5
2L (LS TACUC-2401047 ),
1.2 ZHiEsLE:
1.2.1 TERT B9 8257 4% HOc2 41 M « 4545 TERT
) 5 7 2 A R HG 9 P e R 2k A 531 2 4 & HO 2
A5y A TERT 411 NC 4. JREE5EYY 24 h 5 AE15]
SE DAL GRS Sul ) i oY 8 O =413
SLE TN
1.2.2 434 K DOX 5 5 HOe2 4i ffd O JIE 75 1 « ¢
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HOc2 4l AL 53y %k FEZH (CON 41). 45 3 B 25 5% e
41 (NC 41), TERT i Rk Bm a5 e U4l (TERT 41).
DOX £, DOX+NC ZHfl DOX+TERT #41. X DMEM
SERNIRHEEIR HOe2 L, 24 HO2 AL RILBE R
80%, 1 umol/L DOX AL FE HOe2 ZHAL 12 h J5 ik,
AT R 25

1.23 SR 2 | B A A% I N (real-time
fluorescence quantitative polymerise chain reaction,
RT-qPCR) %9l TERT f) #H XJ 3 3k &t : 15 9% H9c2
20 10 T B g R BE IR K H BT TR SR
RNAeasy™ zJj 1) RNA il 45 12 751 & 42 HC 20 i Pty
JE RNA, K1 RNA e B2 R4 L, B RNAJR % 5%y
cDNA, LA cDNA M43 . 51O I 0% 1,
DA 3- Wi H i s i U ( glycexaldehyde-34phesphate
dehydrogenase, GAPDH) VEMFEM NS, R H] 22880
HEIHH TERT RUARXS Rik%:

®1 5l¥F5

GlEE20N 5
TERT Hi5 4 5'-GCAGAAGACAGTGGTGAACTT-3'

TERT J5514) 5'-CTTAATTGAGGTCCGTCCGTAAC-3'
GAPDH Hii5 4 5'-AGGTCGGTGTGAACGGATTTG-3'
GAPDH 55149 5'-AGGTCGGTGTGAACGGATTTG-3'

U . TERT Nl st | GAPDH JA-3= B Tl 1 Ay 2 1

124 JC-1 A INZRL A AL 7K 2% HOe2 ZH i
AL A E 2 70%, 3% 2 4 IR 77 10 iR dh 22
I (phosphate buggered saline, PBS) ¥t 4 3 V%, il
A X JC-1 e T AR T A0 35 9% A 3, CI
20 min, FF EE ARG BRI, H 1 xg€-1 Yt gz vh
WU 2 UC, A IS SR, 7' s WLEE4D
HEDOE 5 OO LR (£ 5 ARFRE AT
P57 50 48 R P A L 5 k£ e R s A B P
PLBAR AR AT ).

1.2.5 25 115 5 22 B iR 56 (Western blotting) 5
I W L R TR G EE R A - 2 HOe2 4R AR KT
B 90%, il ] 4 8 P 4 B R G iR O 1
BCA F5 [ 5 o i 35 6 A 0 2 v B, AR e
5X EREZEIREATIR A Ak . B 20 ng ML E R
1, 1 10% ~ 12% B9+ —he AR R 6 - 5 9 I 1t i
#E I H, VK (sodium dodecyl sulfate-polyacrylamide gel
electropheresis, SDS-PAGE ) #4773 55, 9k J5 B Hif%
% 2| 2l — 8 £ 4 (polyvinylidene fluoride, PVDF)
JEE R TP S P B AT 15 min i T2 20 1)
Tris 2% 1% (Tris buffered saline with tween 20, TBST)

THE 4 W, BEIK S min, SR JE ¥ PVDF A — bt
VT 4 CHEE L, TBST ¥ i % I5 75 vk 4 1%,
BRR S mine SRJ5 K PVDF JH 540 R BUR i S84k )
fif (horseradish peroxidase, HRP ) #iHK A — B B
EEIRAMETEE 2 h, B TBST 35 UL 4 WK, BRIk
5 min, PLA Bax(1:1000), Bel-2(1 : 1000), p62
(1:1000), LC3(1:1000), B-actin(1 : 1000), i
F ECL $5fk24 % 6, I FH = R BiCER (1 BRI i (54X
3T B Tmage J 3T 250 I K BE (B3 #T

1.3 ShYsLs

131 TERT M 58 O LRSS « M8 s v 4 8 B b 22
£ 0.03 mgls BRI CSTBLI6 /N, 45 K2, 14 75 12 RS
FESS 3 M — R 78I 10 (0.5 ~ 1.0 em), B 256
P53 BRI 22 W, 477 M s, 5% Hh /N RGO U i
PRI 1 25 22 s RS TERT 23 23k it 28 X
) 12 el 7 , RS AT s K J Rk DD 1T, 7 d Sk
(R 2 BE

1.3.2 RT-qPCR 5 I /s G AL TERT 09 AH X 36 35
i DL S TERT B 8E 72 h )5, IR TS 1
T 0.1, mg/g RN, UL IEZH 2, T A H e
B VRe K FHRNAgasy™ 8l RNA fh 42377 6 $2 B
YA 1AL RNASKE I RNA ()9 3 FI4EE B RNA
B F cDNAL DL cDNA SR JEAT 919 . 20
P TERT X 2% I8 L GAPDH 1E M 46 i 2,
SIMpEIILRE 1. R 274 w35 TERT (94T %+
ik

1.3.3 G2l 2 DOX 75 /8 Bl 2 M0 I 25 1 300 0
BRI A - e Bl AL AR 2 ok /N BT S R AR 4
(Sham“ZH)< DOX £ 4 POX+NC 201 DOX+TERT 4.,
DOXZH{DOX +NE ZHA DOX+TERT £ 43 5 T4 1 K
I 5 ORI 13 5 DOX 7.5 merke ; Sham 4 28 5 b
W4T 0.9% A= 3ER K 10 ul/g, T 7 d J5 #6475 K —
1.3.4  RARBLT YL AME O A b AR : fild 7 d
S B R O B 2 0.1 mg/g BRI /N B, BB IE 20
21 WA S R RS o BRI AR R
WY R 5 ~ 10 min, JZKYE 3 4K 5 RIRFELLL 6
WHE G 15 ~ 30 min, HHFK FPEECR>, ToK LR
K 3R, HIRER 3 Wk, 68 P A

1.3.5 D ETNRERTIN « S SU0E MR/ B, A5 R TR
R ARSI N RO T RE DR A
ZE 15355 (left ventricular ejection fraction, LVEF),
%6 4 4 %1 R (fractional shortening, FS), 2702 N 45
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IR A | 20 B 7 R IR AR | 2.0 & Wi R
Ji B JEL A 0 ZE B o B A S RE L

1.4 Seit2#504Tr . R H GraphPad Prism 8.0 S84k f4:
SR . THEVORIISF GRS, LI + bR
2 (x+s) Fom AR L ECR ST AEA « K, 2
ZH 18] e 3R B PR 25 7 22 93 B (one-way ANOVA ),
FEgR 7K HE o fELEBCSUI 0.05 .

2 %

2.1 AUiESL

2.1.1 TERT fJ £ 35 (K 15 % 2) : NC 41 fl TERT
ERar X R SRR A S S SRS e
ik, 5 CON 4 Ml NC 41 b4, TERT 4 H9¢2 41 g
TERT mRNA k7K E T8 (¥ P<0.05) ; [FIFE
77, 5 DOX 21 A1 DOX+NC 4 &, DOX+TERT 4H
TERT mRNA Zik/KF- 3 H 5 (3 P<0.05).

B 1 BIESOE 0B T U IR 2SR BUHOC2 O LA
2SR TR Y 4] (NC 21, A) S A7 B (09868
25 BN (DR EEGY ) 5 Sl G S AR CTERT ) 3 ik IR
B Y2 (TERT 41, B) MUIFE Y A & (oK 0y TERT 3%
b A AN I A ON

2.1.2 TERT X} DOX 435 H9e2 4 o £ b A e,
fifrrEsm (& 2) . 5 CON 21 Hed, DOX 41 H1 DOX+
NC ZH LRI A 8 2 T B (34 P<<0.05 )3 TiiDOX=

CON4L DOXA]

DOX+NC4l

K2 KAKXR Hc2 LAlZAAE

TERT mRNA A3 RiZE L (x +5)

20 FEASE (4)  TERT mRNA AIX 3k
CON 41 6 0.87+0.07

NC 41 6 0.81+0.11

TERT %41 6 1.55+0.13%

DOX #H 6 0.61+0.05
DOX+NC 4 6 0.54+0.03
DOX+TERT 41 6 1.02+0.104

1 : CON 41 g X A, NC 21 k28 2 B2 5% YL 41, TERT 41
Ay it L it 336 7 SR il (TERT) 3 2% 34 I w5 % YL 41, DOX 414 B 23
2 (DOX) b FRZH , DOX+NC 41 Ry 5% Yo s 2 I % J5 DOX AbHi4T,
DOX+TERT 41} #54¢ TERT i ik i #/5 DOX ZbFE4T ; 15 CON
gL, “P<0.05; 5 NC 4L ILE:, PP<0.05; 5 DOX 4L IL4k, “P<
0.05 ; 5 DOX+NC 4 4k, P<0.05

TERT ZH 2k A i 037 4% DOX ZH A1 DOX+NC 41 {2
FTE (HP<0.05)3D0X 4 5 DOX+NC 4L itk
s 5 I 2E % (P >0.05),

2.1.3¢ TERT X} DOX /b PS5 HOc2 20 i 98 1= Fl H
WEid s (& 35 2% 3) : 5 CON 41l #%, DOX 4 K&
DOX+NC 4 Bax Ml LC3 8 A& B E T, Bel-2
il p62 £ [ K ik i W EFEIG 5 DOX 41 M DOX+NC
4 %, DOX+TERT 41 Bax A1 LC3 FEH F k= L F
FEAIR, Bel-2 A p62-85-H & 15 1 0 % TF i ; DOX 4
5 DOX+NC 4 (545 bRsk Rk 22 5 L5 it 2%
X (3] P>0.05)s

22 WS

22.1 PUINELL L PERT 192635 (8 4) « O JILE: 5t
2R R B 5 PERT o FRIK MR EE 72 h J5, TERT
ZHTERTMRNA FRIA7KF-I 5k 55 T NC 4H(P<0.05),

DOX+TERTA

1
0.05"

52 IALN LR A
(LLET/ s L)

.14
)
0.96+ 0.96+
0.01° 0.01¢
B
<

b I I
0
0y S
o P
P =
S

QO
&
N O

S
H @

2 KRB HO2 LML R AR B ALK A Sy BOE RS T WEE, L PO RLRLA B 7400 | AR A, 28 5O

FEER RN (7 MG L N R B0 . X REAL (CON 41) L 65 580 OO L A =, AR 7 157, ANAIRAS R AT B2 2 (DOX) 41
NHICE OB LA, AR A, AUARRAS 2% 5 L s BN EESS DOX ARBRZH (DOX+NC 4) LG5 5 80 sO G LA, 40
SRS Ei (S A, AR S 25 5 7 Yt s 336 % S (TERT) 2 F ik i 885 DOX AL BRZH (DOX+TERT 41) L0650 5 8065 G L E T
U R IR RS R A JC-1 et AR B A IRHLAV E 2 L, IRV KA = 2T O / Sk B 0E(H 5 5 CON 4
LA, *P<0.05 ; 5 DOX 41145, PP<0.05 ; 15 DOX+NC 4 ik, ©P<0.05
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DOX+ DOX+

Sk 4 4 4 4
fEbx  CONZL NC4 TERTZ DOX4L NC# TERTZ]

Bax —— e, S N —

Bel-2 ‘ o ~

— ——
O — —— —

procin D D GEED GEES G NS

CON 41 R%F BRAL, NC 41 075 AR R 5L Y41, TERT 41 Akl
RS (TERT) 3 ek 8255 e 4l , DOX NPT E: R (DOX)
AEPRE , DOX+NC ZH 07 Y2 sl 22 J5 DOX Al
DOX+TERT 41 M55 9% TERT i AR 785 DOX ZbBi4 ;
LC3 AR N 1| 524% 3, B-actin B~ NLEhE A

3 EBAFREELEIAL (Western blotting ) Rl 441
KB HOe2 LML ET-F1 5 R H 255

K3 KAKXR HIc2 L ALZAAE

BTMEREBRALE (x+5)

i FEARSL Bax/. BC]—Z./ Le-T/1 p62/.
(4 B-actin B-actin B-actin
CON 41 3 068£0.02 10.93+0.02 1.68%0.01 0.50+0.02
NC 41 3 0.70£040 0.92£0.02 1.62£0.04 0.56x0.01
TERT 41 3 0.63£0.03 091+0.04 “1.47+0.07 0.58%0.03
DOX 41 3 131£0.02% 040+0.01% 2.64£0.06% 0.23+0.02%
DOX+NC 4{ 3 1.26£0.01% 0.41£0.01%258+0.02% 0.29+0.01°

DOX+TERT4 3 0.88+0.01"°0.65+0.01" 2.16+0.05" 0.45+0.01

1 CON 21 g X 4, NC 2H Jss # M EE 0L 4, TERT 21
o S A i3 5 S (TERT) 32 3235 W #3575 YL 41, DOX 41y b
% (DOX) b FH 4 , DOX+NC 41 g Yu 2330 i 7 J5 DOX b B4
DOX+TERT 21 #5494 TERT 1 F ik I e G DOX AbFil 5 LE3 5k
MG | 5085 3, B-actin 4 B- LZHEE 1555 CON 4 i,
ap<0.05; 5 DOX 4 4k, PP<0.05 ; 5 DOX+NC 4l 42, “P<0.05

Sham#,
- P A
v
DOX4.
[\ .
.
DOX+ .
NCH | ‘r‘iﬁs‘ i

DOX+ |:[

TERTH.

o

Tall

B 5 AU/NEC LTk
LRI, TR

6

3.66+0.474

o~
T

(5}

1.28+0.15

TERT mRN A #ik &

NC4 TERT#1

4151

T« NC 4RO NUE S T 25 2R R4 . TERT 2408 0o WU s e 5
Sty BTG S (TERT) 28 Fab Ml #3415 5 NC 41 Lb4e, *P<0.05

B4 LWIOLERR AWML (RTqPCR) BiE
BREE RS/ MRL L TERT AN AR
2.2.2 TERT XhDIC /N B0 WILEF 4 46 S0 Dy fig 1Y)
S (52 6; % Ay 5 Sham 4 HL#, DOX 4 Al
DOXENC ZH /Iy B0 WLERGE fb i AR 3 1 (33 P<
0.05) ; 5 DOX4HF1 DOXHNC 4H %8, DOX+TERT
ZH 7N RO AT Z Tl T AR B S s/ (1 P<<0.05) 5 1M
DOX 2.5 DOX+NC 4/t WLEF 4 Ak T AR 22 5
Giiteeis X (P>0.05), DOX 4 7 d 5, DOX+TERT
ZH/NBLLVEF . FS4% DOX 20 #il DOX+NC 41 i # 7+

(3 P<0.05),
3 W it

AN 55 R DOX 1 HOc2 20 it 2 453 47 A%
AU B 8RR I8 TERT #% YL 28 DOX 4 B (1) HOc2
g L 3P TERT AE L g R AP VE T 45 S B, 1
P8 TERT A0 1] DOX i S (454050 WLAR i £k
BEAEERE B g | A0AR I T, DOm0 WLAR 54 5

DILEF LT E 27 L (%)

0y d a5 )

A BT EE, AT UL T ARAL (Sham 21) £ (UK ISUET iR 23, ARV 5 B2 3K (DOX) AL (15t
s D UE SR 2 BURIRFE IS DOX ALFRZH (DOX+NC ) £ (A BT AR 43T TR K 5 O U s T S i b i 10 2

SERE (TERT) 32 8 B 225 DOX ALBRAL (DOX+TERT 2H) 2T (g SR 4F 4B oA v, AR /N - KA Y6 RA5ICK. B ALl
AL AUE I S 5 5 Sham 41 AL, *P<0.05 5 5 DOX 41 He#, PP<0.05 ; 5 DOX+NC 4114, °P<0.05
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Sham#H

DOX4]

DOX+NCH

DOX+TERTH.

1 : Sham 4R T AL, DOX 41 NBTH: 2 (DOX ) 4bFH4 ,

DOX+NC 40 U sS04 2 5 J5 DOX ZbFR4

DOX+TERT 20 AU WLRE A5 7 S iAo i3 5% S il (TERT)
S FRENR RS DOX AbHHZH

6 HA/MFERELBERM

*F4 FBHENRDOINEEISHR LVEF & FS LE& (x +5)

2153 S () LVEF (%) FS(%)
Sham #H 10 76.6041.12 44.2040.73
DOX 4 10 54.60+1.57° 30.60+1.10°
DOX+NC 4 10 53.40+2.18% 30.0040.712
DOX+TERT 41 10 67.00+1.14"  38.60+0.51

4 : Sham 41N IFARLL, DOX 410 B8 2 (DOX)AZLHEL] , DOX+
NC 21 A0 UE A5 15 25 Bl 3 J5 DOX Ab#4, DOX+TERT 41
Uy WUAE A5 T S b B 5 ST (TERT) a2k 26 1K [l 22 )5 DOX &b
PEEH ; LVEF 72 %55 4350, BS b 44 2% ;5 Sham 20 H 42,
ap<0.05; 5 DOX 4145k, PP<0.05 ; 15 DOXH+NC 41 5%, °P<0.05

BEAI, A8 DOX 75 S 1 20k O g 1k 3553 /) FRUASE
B, 250 WUE AU ST TERT o 28 3500 55 75, 4508 10
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M DOX SR CMEREE , SO U S5
(YRTT Tk 5 JE

TERT i %35 7] SEZZ 40 i 5 | S RRARHE G (e
TERT 1 Ay i 467 Fi () 0 B2 26 B R 43 , BBl e o i 7
Yo (R A s TN I BT A SR ERES ], PR MG TRRT 65 3%
TR 5 40 it S e < JE R 8 P R T T
VERES, BRAERTSE £, FRBRIKAF: TERT F A
2T 2 240 it 2 B LS ey 4 e, DA BT 24 240 e 1)
firda s [FRE, TERT 2875 {4 (4 # 2 7] 4iE K S ir
TR B LT 4 40 M 9 % 4. TERT B T AT LAZE
RN Z A, i HAT R 20 R G 2 05 3 1
AT RIRSERY S BE " A RTT R e
SPE TERT ik /NP DAL , 5 1E % /N BUAH
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TR U A O L , MTIT AR S 30 B 1

DOX AE N —Fi 2 Mg A7 25, H - 2E 3 0
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PP LR T, FATHEN TERT %28 DOX
P O LR RE BLAT 945 405 | s O RS REAYAE
Fo TERT PRAT— RO AR AN s g 71, L
955 IR ) K Ak R SR IR AR R,
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oxygen-species, ROS) A= Bl 15 Jig B A , wI 22 fi
DOX 47 [ oM PE B ph I a0, i3 2k 1A
DI RE SR BT | BRI A 1R YT DOX 355 1.0
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W TERT AJ A %@k /> ROS 724z, 54 kifA DNA 25
G TGS AL 1A 5 H, 457 T 15 R AL 1% A %
fi#t (transfer RNA, tRNAY *HLEL{/EFHMMO AHF5E 25
KT, DOXAT 5|3 H9e2 Lo LMY I Wit AL T4 58 5
I Ah DOX A ] FELINGLC LET AR I, 5 2Z Hi
AIWF LR ARl & T TERT 7E DOX 75 3 .0 L
BEPES 1 o ORI i A AR DG 58 T AN TR, T
ARBFFEUESE , 73 #35 TERT ol il ik DOX 51y
O LAR I B W S 08 T, AT ZE DOX S B0y I 7
PEo {HCT TERT Qnfe] 45 4ok (4 2y g i 75 2 —
ERTE, MG A BT s, IR R I A6 AR 1
(adenosine 5'-monophosphate-activated protein kinase,
AMPK) 38 7 ] 75 LR AR S 1 R Pl SCSEVEH]
TERT 4 A HEZ: 55 AMPK 3 8 M T X 2Rk (AR S ™
HERUR AR

25 TR AR R, EIE TERT 23k nl 9]
DOX 512 .0 LA B Wk A P 172, 9842 DOX 53
ANERR O LT 44k, 203 DOX /NG DB, HE 122
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