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Research progress on drugs in treatment of diabetic cardiomyopathy by regulating
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Abstract: Diabetic cardiomyopathy is a serious complication caused by diabetes, and there is no effective targeted drug therapy
strategy. The early biomarkers of diabetic cardiomyopathy have important clinical significance for the early diagnosis of diabetes
cardiomyopathy and the reduction of mortality caused by it, and also have important guiding significance for the development and
efficacy evaluation of related drugs. This article summarized the application of traditional clinical diagnostic markers, inflammation
related markers, myocardial fibrosis related markers, and myocardial remodeling related markers in the drug treatment of diabetic
cardiomyopathy, and summarized the drug research progress of regulating biomarkers in treatment of diabetic cardiomyopathy, hoping
to provide reference for the efficacy evaluation of related drugs.

Key words: drug; diabetic cardiomyopathy; biomarker; inflammation; myocardial fibrosis; myocardial remodeling

R 995 0o JULIG A2 — ol 1 W R 0 5 310 7 L
RAE, BIFEEAT e O« o I RO JU PS5 (14 15
U R A Ay 22 M, H Fii R = i A
FErEZGY), Gl - AR T 2 (SGLT2) #i
5 B I E R AEAR-1 2 AR Eh ) (GLP-1). —
JIKFE KT 4 (DPP-4) #1551 LA S Oy V69T 254 B %
PRBEA A B R - M RIKE - B (RAAS) )
il 7 S S ARRE R O, TG A R ) 2406
IS o BE PRI OB BN LRI R 24, HoR e 4

Yeks HEA: 2024-06-08
HEEWHE: REWIMEBPE. PRELSSFITHES (2023212)

P, AL R AL B E AR
R SR AL 2R P T AN AZ I . Bk 45475
AR RAEMEIE T SER, d T K2 HohE IR
T3 B R TIRE AR Lo L oo JUE 2 HH ™ L4531
PRl LA a0 EER R AE PR O WU YRR S, X
XEE RO RS2 W, BRI SR BURsE %
HA HEMIGIARE o BLAh, BE R LU A5
HWXS AR 2 250 I WA RN 25 R0PE A th B A 2
TR RSG MREYAR SR SR 251 i

1EH . T8 (1982—), &, BIE(TENN, Wit, MWFRHW. ACBHHERBEFF 5. E-mail: frand.amg32@163.com



© 2432+  HEI9FBEOH 20244FE9H

AR b A

Drugs & Clinic \ol. 39 No.9 September 2024

RIT R ARSCRZE TR RIRIR S Wiks EX0. 58 REAH
KA EN OIALEAA AR ED O IERIAE R
W S WTERE LRI VB 25003697 I RS, 3
Y7 VR AR DA IR TTORE R 0 LIS 1 25 P
Fuidk e, BB NFHRAIIN A BN S5 .
1 fREGEKIZERRE

15 PR SIZ B H 8 5 2l — L 28 B O LA 4
(I LE bR EP KA W BT 5 o rdi i ) s L
PR T WS EE 1CcTnD . LB A TH§ (CK-
MB) i1 C M H (CRP) 7Kk K BLCo L4
5 BRLAGIN O PR IK CANP) . ARk B S i ok
S F A R AR () 7K TSR S O I o BH REAS 45 R
gEAR A A KK T (CTGR) AKCETH i vt O ULET 4
AITIE B . XL bR A B A7 PRI O L
BF O IhRe T AL UG SR O, A BT
WO WA DL H BT RIR 2 9657 % R O LR
(25 an-EARARTT . SIS 5 S5 28 m] ) X Le 48 A
KV 25 RT3
2 RIEEHEXIRED

e I 5 BSP  E JE 2  JR 9 O I =
RIFHL, 22 P 9ORE R 37 O LA B AEAE 40 4%
2.1 BWEIREEF-o (TNF-0) FIAAEN = (IL)

TNF-o F 1L-6 A28 FRIpCo L3 ks 21 1) 22
ThreduMa e 7, ik s hn s A N R4 B st ToAE S
FESFOUYIEET, 50 0FEERA K. TNF-o
AUIL-6 7RO AT ES ., £F4Efb O LAH A T R i
PO IR T &% ¥4 FH - Markousis-mavrogenis 25 BI7E
O ) 350 B T — UK B A BB Fi b, K2
— IR B IL-6 K P T IE X IRE, X R BTERT
5K Ty e B A AH DGO UIE R 1) SR B, (R 0T AR
AT Re R HE PRI U0 — P 7E B R AL

3 GRS U 3 R T35 & A K s
TBITHE R O WU U R R e I IE, K 96 491 A
FHRENL o NG LRI IR, % 48 ], Wb T
Eicsot111 AN | =T | WS E R B 8 S S e e
o 2L 171 AR Bk PR p A B, 3 Ri/vk, 3 ¥KIds IRIT A
IR B8 s AR Tz & AR KO, 1 570/d, P27
N3N H . WIT)E, RIT G S TNF-o.
IL-6 5402 98 Sk PR 7K P B AR T X BB A, AT 2
BRI, 1RO = EF IR DRI AR .
22 BEEtZ

BB 22 — P B B 2 A FH I PR IR )T I 4t
MR-, Pl S RGN, AT DA R B =K

P, 0] TNF-o 77 2EFB . BT Es, 0L
AdipolR ) mRNA Fli [ RIEKFFRAR S B 27
BRI T B A OB, BRI ER 1T LA ARG R o e i e
TR BEIREALEE (NOX) -2 & 1. NOX-2 1E
RO HLIRE RS FITEPES (ROS). WETEZ (RNS)
FEAR ) B EEEG A E, — J7 TRT A 50 UL 98 R
N, A5 TS AT g S8 TNF-o A1 H At 28 5E K71
FEAESEN, X AR NIRRT AL NOX-2 )t
TNF-o (1774 PL RS2 S ECO IR IR EF
Sk IHRERRAS, XA PRI Co UL 93 AR A (1
fiEo FEHAZR AT RELEME PRI O R I HEAE A,
AT BE A AR TT B R A

Ik F SO SR I, A e v s RS ik #8200
mg/kg T 16 J& J5, v LAB e 8 AW db/db /)
RO ThRE, e mas, FIRAEEGER, M
YU AL BB -1 4B R 2 -1 mRNA &
1Ko Zhang USRI Z 21 Rys 8T 54
A YD BEEAR BT IS 521 y (PPAR-y) BLFRZE Ak
NEWEZ b, (RFENRIEEAS 516, T TTRENR A,
XTRE R CIUREA R ER, Kt AZS2H Rgs
A HEBCONIRTT BRI O R 259 -

3 LAY A X IRESD
31 HUEKETF-B (TGF-P)

TGF-P 2 U T B 2T 24 231 P 458 5 A1 201 1w RX 1
T, by UL AR A e E A R R R 4T 4L
EH, SECONEYELLEREEL, Shen ZPW 7K
W, ZMIF0IKEE (200mglkg, R4k 4 JF) wl@Eit
0 TGF-B1/Smad I8 EEHIH] 2 B PRI K B UL
IYEll, B OThAE. Dayel ZEUORFSE &I, Pik%
HIYT (100 mg/kg, FF4E 6 fE) Al Ag@E %] TGF-
B/Smad 15 = i FE 7EKE R Lo L KRR A 0o AL
I ER . Hah, FALEE. FHBYER B S50 B Rm 0
WU BB AR T e, BARS 6] TGF-B {5 5@
A KM, H [l TGF- {55 @ %2 58 R O L
OGNS A 2, HREHE P,
3.2 Sirtuins

Sirtuins /& —2H 25 AW ALBE, TEACHER R | 280
FACRIBE . AR SRR T R AR R A AR,
Sirtuin6 (SIRT6) TEAFIHL PR RIERIE, 1ER
HERRVEE TS 5O #8UL I KA
JEIR ARSI, 2O, SIRT6 ik 5
EHAKKEF-EAME B F91E6S, (il
KR AW, JRGE O WUIE RN g 32 v i3 g 114151,



FEIIVBEOH 2024F9H AR & 5l A&

Drugs & Clinic

Vol. 39 No.9 September 2024 * 2433 -

M STk K 2 (ACE2) il B & - i
K B A B A 1 TR YE T R I R O T 22 v 1
M, HkimE A mE (Ang) 11#4k N Angl-7,
HET Bt Ang TT 1 43 1 AV PR L . T R AR
(AMP) i 8 g RE % B ACE2 Rk, 1M
SIRT6 REidE AMP 35168 i (AMPK) /ACE2
A Ang T A2 BT R O LA didh . 2
SIRT6 7E4ERR O AL RAA T RERI R a7 it &
TAEHA

XI| 5% SIS 75 R BLES 2 2 S0 AL (227.5. 455.0
mg/kg, -7 14 d) AT 3ERE_E IR R O LSRN B
OFE SIRTL Ay 2 —SE LA A HE (eNOS) /K
7, HEHI SIRTL 5 eNOS ez, #m NO A4F|
R, RPN ThRE, o AR Az, $ O Ler
YEALFLO IR, S ORETIRE, AT fEHEbE R v
O LB A1 o NI ST TR IR, 27 17 (30
mg/kg, FF&E 16 ) A LI Apelin/SIRT3 il i, I
W PR O LT 5 S 28 k7 4 T B B 15 A0 T B
BERS, KAE PRI Co L /N BR O WU FE AR 3P 1 A« Wu
L08R TIPSR 11a (10, 50 mg/kg, $#2:2 H) ]
08 30 A AR S 51 A ) P T X L EORT i
SIRTL 2k et B bR 73 /Co UL /) BoCo I 40 3 4 A
AL B AS, BRAR O LA B AE T2 %
Zhang Z:0 R BLEALE (7.5 mg/kg, fF4E28d) i
it F i SIRT3 S M PR /) B O D RERRRS, 34 m H
W, SELRRIAThAE. Yu SR 5 R AR K (10
ma/kg, FEEE 16 JD EIdEGE SIRT6 FIRERR Rt ik
1 EE BB SE A VDB R S FE OS2 Ay SR
HHET lwEAER B (AMPK/PGC-10/Akt) 5
SN RS NR N7 P TR A A NEEL Y/ ga v S 5y vk
PR E W, TINS5 O LI K BRI 3 0 3t e A
O LR I FRE 4524
4 ILIEMEXARE
41 Angll

BR - MEEKERG (RAS) MBI &R
I3 O LG 9 AR BE AL 2 — o JBSR B 22 IR R
RAS B9 F 520, Hordt Ang 11 500 I 5 8RB 8 3%
HPTH 5% PR h 2 i RAS il B 0% 530 Ang
NP3 00, M %5k s 1 21k (AT receptor)
TS RO (AR B N, T S BRI A4
AL EE IR . Ang 11 & A E R Cans I
I BEERIRD 51K . Ang Il Al AT1 52442 8] i AH
HAEREE FiE TGF-B 23 i i3k i 1 g el

Ang N {EFFE 8L, 32 B0 3 FhosloT i) ig
B PR IIR S =P R RN SR S
HH 4 (GLUT-4) i %) BT U ML 222 2. Arow
S22 Fk #5134 (1.5 mglkg, FF4E 1 H) %t Ang
11375 5 R0 PR s 0o LG /) BRCo LR AT sl £ 44K
R SORE AW DI ReIE R, X SRR A B
SR 55 5 2 A ¢ ) @ V5 A 9% - Zhao S5 23IHjF
REINE AL R (1mglkg, 17k/2d, F54E 16 )
AR RE PRI OV /N BRI O R A A LA, 3R R
B BRI 51 2 1) 98 0 PR A0 M A 7 A DA R
O UL PRIE T, HALHI AT R B A R L1 & 4| ACE/
Ang II/AGTR1 5 5l A K. FIFF¥HE (1. 3
mg/kg, FF4E 8 Ja ) R a8 3R 52 AR 5 A2 /N B (db/db)
O VER . AR SR S B, o e AT R Y)
REFRAG, I8 o p AR, HALH T e S s
ACE2/ Angl-7/Mas i 524,

4.2 3dE4REL RNA (ncRNA)

NCRNA & — RSB ARIF N E H R RNA
. WEKEAFET 758 miRNA. siRNA.
PiRNA. rRNA. tRNA. snRNA. snoRNA %5, ixit
NCRNA A LA I S DR FIRH DG A5 5 8 % = A 2 3 g
W, iS5 ZFgfuid e, R, .
T B, MR REERS, Hr4ifish ncRNA 75
BE R C R R R, OIS #8 R VA i
HORIEEZER, SH5RERIERN . .
COET. . OBt S b B AR, R~
T 55 RO W PR 9 /0o UL 12 W7 A2 W0 b S5 0 R £E 1) ¥R
¥ L R 26271

Yu RO AU I, 75 (60, 120 mg/kg,
Frok 8 JE D AT DA B R UK RO ULEF 4L,
DO T, HALSIATRE S F I miR-133a-
3p HHH p-GSK-3p FKikH K. Yang S5 FL K
I, /INEERR, (200 mg/kg, #¢4E 4 J) mlidid B miR-
18a-3p FIEHE M %] GSDMD Fr SHI4HMI AT, 4k
A 0P 708 PRI Lo U R B LR AL . ER T
SEBOZE T B IR 0 WU R B H 9% (2mL/100 g,
FRak 4 8D AbFH, I AT I S S PR UL
KB 4Ef, X PR AT Re 2 dE i miR-
181a-5p 1 r] ¥ 2 e 2 R o

HATwE 8w, LA B2y B4 vbs E4mT
REA B0 PR3 Co WU (1) B BRIZ A6 T, JEA B
Tl IR T K, DAz s T O 3 1
AL R AR H RIS R B P A TRV X



© 2434  HEI9FBEOH 20244FE9AH

AR b A

Drugs & Clinic \ol. 39 No.9 September 2024

YRR E AR, DMELETCEIR 2 BU5E R
S S IURE PRI O U ) RS W, B AT
B X AW A LE [

5 ETEMREATT IR ORI A4

B PR Lo U AL S 2%, H A TG ) 24
VIR 697 BRI O, PRI PR e AR B b
PRI o LS5 58 355 SIE Bl LR ) 2 M Bk 1R T
R A M AR B 0 4L JUL IS i B OB R o JUL5 9 IE
SEAVCIT R, XAV EFERERE. M. BT
M/NR S Bt 338 s IO A 24 BLs2l,

YER—3K SGLT2 #ifil7), 1Ak (1 mglkg,
FFEE 8 JHD nT IR WE R oL /N BR 2 RE /IMASTE AL |
LFYEAL AL O ZE S L BOAY, BRAR A S A bR 7
¥ TNF-a. IL-18. IL-6. NLRP3 mRNA FEik/KF,
T 3 Tt 28 R0 25 4E A0 A T B0 A 4006 1 B i A
F, B AT BRAFLE AR 7E A FH #E B8,

VE Ry B i 24 1) S AR A YT AT 96 07 v R [ e
I TR o IS XU o BFFFE 3R, SR ARABYT (10
mo/kg, FFZE 90 d) AT iE i H | U/ s AR L 5
SHVEAL R RN BRI TR IR B PR 0 L
I3 R BRCER X 29E BT TNF-a FLC 547 b 7
¥) CRP. CK-MB. cTnl HAG B &[4/ R,

WA, 1B NPT MRZ ) A% & (5.
10. 20 mg/kg, #5425 D) XPHERIIFAERA
ZEfRAE R, A @ BT TGF-B1/Smad3/P2RY 12 i
A ] [ Wk 4 L 92 ) T 98 6 5 PR 15 5 1) /)N B
O YLIE R AN T e B AT SRV TT 8 R C UL, X J0E
K TNF-a IL-1B+ I1L-6 FICM LR b5 4 ANP.
CK. CK-MB VL F Uy ILEF A AR AR W TGF-B1
CTGF B HA B B i il 4 FH 51,

— SBT3 v 2R SR e 0 LIS B A AR
UFIRYT BB E . BRI (10 mglkg) BXH]
o-fiE PR (60 mg/kg). #41554E (15 mg/kg), FFs:
6 &, @6 TGF-B1/Smad 38 BB LR 5 O
JULIS ) A FRE 138, Kyt (10 mg/kg) B¢ FH i Ak
BT ) ER]E (0.1 mo/kg), FFEE 4, Al EER oL
YA ANGHR T T, TRBTRE RO R T R
WEE (20 mg/kg, FF4k 12 D dlid ek ki iAoh ke
Rt DA AL SEAL RIORT S0, X B FR I
O KRB A OUURSERBE, R4Ethig (10
mo/kg, HFS: 16 JE) AT g k0] W LAH MR TR
OO JILET A 28 W PR IS Co L K B o T RO, X s
29N SERER L AR bR S A A O LA 4R AR

FAr SV EA R HIER, AT X2
(2 R BAE T .

VE PO R 25 AR AT B 5 (20 mglkg,
et 12 D ANMEFROFRIhEE, @ nl@Ed il c-
Jun ZFE AR U B (INKO AT p38 2224 7 i AL 25 3
ity (p38 MAPK) 13 1) 4 AE AR T 0] st B R 7 1
F5F IR PRI O /N RO DhRE, X 90E 1
TNF-o. IL-1B+ 1L-6 FAG B [l /R A1,

UbAh, R R IR PR O L 3 SR AR B 1
HUEHHERR, FEUMAIEN TSI, 17
SRKERIRIERA, 2. Bk R 2GR B 2 Rk
oy B ZRAMIERRES, RBLEEGTETA
PRLEIRINRE, OO PRI O UL R E AR AN T

B o Ji B U IE ST 00 ) FE 0 B A 2
B om0 RHE (0.59/kg, HFEE 8 Ji) X kMR 1 2
75 T 0 PR 95 O LI /0N B0 T i B 1 R 9 BE 4 2
MEGRYPER, XMERERS 8BS
PPARYy Jili#% ki S i O LA I -4 5%, I Bt
RIEKF TNF-o 1L-1p EA B B A 01 1,

TENEE R EEEENR Y — KA
BhUE LR R Bk 55 %
FhEGEAER . WHFUREH, WEHE (80 mg/kyg, #F
528 A KRR I K BR O LR 07 AT O 1
F, HHLHI TR S 0cE QNIRRT S OcE i
PRIGR BLDIREA G, X RAEK T TNF-o IL-1B+
IL-6 7K T B A B2 M Fed,

ATCAE B, f X L 259036 57 B PR 9% O U V7
W2y, 3% F bR S LA 2ORE R T O
PRI SENAREYA T, IR EAREYHEE B
FH R AR A O E B AR &, (BT Wik R
o O U Bk Z R e, DREAE I RI2 T o 75 3 —
SFEIEE PRI O U R 12 Wibs 54
6 %5iE

R PR Lo JULJG A2 — P s LD PR I R, L
AR AR R %, HETsh= A 80697 F
B. R MBRE, ReeoliEH wEm, W
WIFEURE, WORBAERITEIIAL, X B R O
WU R B2 W BAR U E . AWhs EE N —
FEA). 3Rk B, fERE R O B2
W AE T VA B A BB S E AT RO B R
O NURIRTT EZE SR . P4 T, 2
WAEIEERIER T ORGSO AT bR &
VIR, XL G bR EX T 08 R O WL 12 W i



FEIOEFEOH 20244 9A AKX HHwE%E  Drugs & Clinic Vol. 39 No.9 September 2024 - 2435 -
= S AR B R W AR, TETEER Eo b0 I A e [71 Zhang C, Yu H, Ye J, et al. Ginsenoside Rgs protects

TRANRE PRI B0« e oSG X, R ) B A v

FIZWibsiE. TR, X Sirtuins. ZMBMASERIHTIT

E PR LR 2 BB A TR RO TT ), A T AR

R F AL TSR T, BARAE ) T RE

TR A TS 2 I, SRZIRUERYE, N B

IR X 25 5L ] 1 TGV M PR3
MOHE BRI L WL AH 56 245 4 1) S Atk F 78 ] LA

B, BHRAMPRAER T I bR &

Yo P BSGE O LA 5 R 1 e 25 R bR, XA S

YRR Z Rp ek, HOLGR) ZIAAT, FikE i

R LR R O AE AR S ) Hs Wibs

HES b 2 KRIRTHH SR 250 R IR R
LR, W8 bR O WU AR 48 78 245367 7 ik 2 2

SR W PUOIBEEIR T A . HAZYiGeTT

N 22 S B 5 A 5 BREE 25 40 Q0. NCRNA

2, A FR DI ARARIR AT 7T Th 2GR Z A

LT RG T LLNZS T 0 A A P L UL R A

Bk, AE H AT RS REAE D, kDR AL

HIHIBEF . AT VA A RE Al D N SEAC BRI S0 157

AR A T R FCRT 5. HAT, BT R

OV AR RS T i s, s IR LR 2

YRYT BLEAT SRR FT, 8 U A= bR

TR el RT3
RBEFR HAGEHEARELEAZY R

SE R

[1] Dillmann W H. Diabetic cardiomyopathy [J]. Circ Res,
2019, 124(8): 1160-1162.

[2] TanY, Zhang Z, Zheng C, et al. Mechanisms of diabetic
cardiomyopathy and potential therapeutic strategies:
Preclinical and clinical evidence [J]. Nat Rev Cardiol,
2020, 17(9): 585-607.

[3] Markousis-mavrogenis G, Tromp J, Ouwerkerk W, et al.
The clinical significance of interleukin-6 in heart failure:
Results from the BIOSTAT-CHF study [J]. Eur J Heart
Fail, 2019, 21(8): 965-973.

[4] FHEW, K5, E58, 5 HRERIYZ S AKX
TR TT B PR L WU Ao JUE D B B I PR T %8 [9]. o s
3675 772 4% 7K, 2021, 27(19): 104-109.

[5] LiJ, SuS, Zong X. Analysis of the association between
adiponectin, adiponectin  receptor 1 and diabetic
cardiomyopathy [J]. Exp Ther Med, 2014, 7(4): 1023-1027.

[6] Z3ttH, ZEdhte, SRBegh. MEEeR RIBIEE 2R 1 IR
K SHER ORI R [ A8 UE O 8 2R %
k7%, 2014, 6(5): 562-567

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

against diabetic cardiomyopathy and promotes adiponectin
signaling via activation of PPAR-y [J]. Int J Mol Sci, 2023,
24(23):16736.

Frangogiannis N. Transforming growth factor-f in tissue
fibrosis [J]. J Exp Med, 2020, 217(3): €20190103.

Shen N, Li X, Zhou T, et al. Shensong Yangxin Capsule
prevents diabetic myocardial fibrosis by inhibiting TGF-
B1/Smad signaling [J]. J Ethnopharmacol, 2014, 157: 161-
170.

Dayel AF B, Alonazi A'S, Alrasheed N M, et al. Role of
the integrin-linked kinase/TGF-B/SMAD pathway in
sitagliptin-mediated cardioprotective effects in a rat model
of diabetic cardiomyopathy [J]. J Pharm Pharmacol, 2024,
76(1): 64-73.

Assi L A, Alkhansa S, Njeim R, et al. Uncovering the
therapeutic potential of lithium chloride in type 2 diabetic
cardiomyopathy: Targeting Tau hyperphosphorylation and
TGF-B signaling via GSK-3p inhibition [J]. Pharmaceutics,
2024, 16(7): 955.

Luo H, Fu L, Wang X, et al. Salvianolic acid B ameliorates
myocardial fibrosis in diabetic cardiomyopathy by
deubiquitinating Smad7 [J]. Chin Med, 2023, 18(1): 161.
Palomer X, Aguilar-Recarte D, Garc R R, et al. Sirtuins: To
be or not to be in diabetic cardiomyopathy [J]. Trends Mol
Med, 2021, 27(6): 554-571.

Sundaresan N R, Vasudevan P, Zhong L, et al. The sirtuin
SIRT6 blocks IGF-Akt signaling and development of
cardiac hypertrophy by targeting c-Jun [J]. Nat Med, 2012,
18(11): 1643-1650.

Lu J, Sun D, Liu Z, et al. SIRT6 suppresses isoproterenol-
induced cardiac hypertrophy through activation of autophagy
[J]. Transl Res, 2016, 172: 96-112.e6.

XIEE, xUEE, s, % ESaAmAAESInl S
eNOS HAE(RBERE I LAV I 1B B AL [I].
%24, 2023, 54(14): 4564-4572

Ni T, Lin N, Huang X, et al. Icariin ameliorates diabetic
cardiomyopathy through Apelin/Sirt3 signalling to improve
mitochondrial dysfunction [J]. Front Pharmacol, 2020, 11:
256.

Wu S, Lu D, Gajendran B, et al. Tanshinone Ila
ameliorates experimental diabetic cardiomyopathy by
inhibiting endoplasmic reticulum stress in cardiomyocytes
via SIRT1 [J]. Phytother Res, 2023, 37(8): 3543-3558.
Zhang M, Wang S, Cheng Z, et al. Polydatin ameliorates
diabetic cardiomyopathy via Sirt3 activation [J]. Biochem
Biophys Res Commun, 2017, 493(3): 1280-1287.

Yu L M, Dong X, Xue X D, et al. Melatonin attenuates



* 2436 ¢

FPHBFEOH 2024FE9H

AR b A

Drugs & Clinic \ol. 39 No.9 September 2024

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

(32]

diabetic cardiomyopathy and reduces myocardial vulnerability
to ischemia-reperfusion injury by improving mitochondrial
quality control: Role of SIRT6 [J]. J Pineal Res, 2021,
70(1): e12698.

Underwood P C, Adler G K. The renin angiotensin
aldosterone system and insulin resistance in humans [J].
Curr Hypertens Rep, 2013, 15(1): 59-70.

Arow M, Waldman M, Yadin D, et al. Sodium-glucose
cotransporter 2 inhibitor dapagliflozin attenuates diabetic
cardiomyopathy [J]. Cardiovasc Diabetol, 2020, 19(1): 7.
Zhao X, Huang B, Zhang J, et al. Celastrol attenuates
streptozotocin-induced diabetic cardiomyopathy in mice
by inhibiting the ACE/Ang II/AGTR1 signaling pathway
[J]. Diabetol Metab Syndr, 2023, 15(1): 186.

Sukumaran V, Tsuchimochi H, Tatsumi E, et al. Azilsartan
ameliorates diabetic cardiomyopathy in young db/db mice
through the modulation of ACE-2/ANG 1-7/Mas receptor
cascade [J]. Biochem Pharmacol, 2017, 144: 90-99.
Beermann J, Piccoli M T, Viereck J, et al. Non-coding
RNAs in development and disease: Background, mechanisms,
and therapeutic approaches [J]. Physiol Rev, 2016, 96(4):
1297-1325.

Yin Z, Chen C. Biological functions and clinical prospects
of extracellular non-coding RNAs in diabetic cardiomyopathy:
An updated review [J]. J Cardiovasc Translat Res, 2022,
15(3): 469-476.

Jakubik D, Fitas A, Eyileten C, et al. MicroRNAs and long
non-coding RNAs in the pathophysiological processes of
diabetic cardiomyopathy: Emerging biomarkers and
potential therapeutics [J]. Cardiovasc Diabetol, 2021,
20(1): 55.

YuY N,RenYY, Shao Z L, et al. Perillaldehyde improves
diabetic cardiomyopathy by upregulating miR-133a-3p to
regulate GSK-3p [J]. Eur J Pharmacol, 2023, 953: 175836.
Yang L, Cheng C F, Li Z F, et al. Berberine blocks
diabetic
cardiomyopathy via the miR-18a-3p/Gsdmd pathway [J].
Int J Mol Med, 2023, 51(6): 49.

FERF, THEM, Bolh, & KHFEZEL miR-
181a-5p #[A] SPHK2 2o ILEF 4 4k ACE 4 PR 95 0o AL
i [J]. WL PR L& 4+ E, 2024, 34(1): 14-20.
Seferovi¢ P M, Paulus W J. Clinical diabetic cardiomyopathy:

inflammasome  activation and alleviates

A two-faced disease with restrictive and dilated phenotypes
[J]. Eur Heart J, 2015, 36(27): 1718-1727c.
Bk, (8, MSCE. BRI QUURRIESS #1297 18

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

F(2021-12-31) [J]. tHEFHEEZ, 2022, 17(12): 1641-
1653.

Ye Y, Bajaj M, Yang H C, et al. SGLT-2 Inhibition with
dapagliflozin reduces the activation of the NIrp3/ASC
inflammasome and attenuates the development of diabetic
cardiomyopathy in mice with type 2 diabetes. Further
augmentation of the effects with saxagliptin, a DPP4 inhibitor
[J]. Cardiovasc Drugs Ther, 2017, 31(2): 119-132.
Al-Rasheed N M, Al-Rasheed N M, Hasan | H, et al.
Simvastatin ameliorates diabetic cardiomyopathy by
attenuating oxidative stress and inflammation in rats [J].
Oxid Med Cell Longev, 2017, 2017: 1092015.

Li B, Zhang Y, Zheng Y, et al. The mechanisms and
therapeutic potential of clopidogrel in mitigating diabetic
cardiomyopathy in db/db mice [J]. iScience, 2024, 27(3):
109134.

Dugbartey G J, Wonje Q L, Alornyo K K, et al.
Combination therapy of alpha-lipoic acid, gliclazide and
ramipril protects against development of diabetic
cardiomyopathy via inhibition of TGF-B/Smad pathway
[J]. Front Pharmacol, 2022, 13: 850542.

Malek V, Gaikwad A B. Telmisartan and thiorphan
combination treatment attenuates fibrosis and apoptosis in
preventing diabetic cardiomyopathy [J]. Cardiovasc Res,
2019, 115(2): 373-384.

Liu W, Gong W, He M, et al. Spironolactone protects
against diabetic cardiomyopathy in streptozotocin-induced
diabetic rats [J]. J Diabetes Res, 2018, 2018: 9232065.
Zheng W, Shang X, Zhang C, et al. The effects of carvedilol
on cardiac function and the AKT/XIAP signaling pathway
in diabetic cardiomyopathy rats [J]. Cardiology, 2017,
136(3): 204-211.

Zuo G, Ren X, Qian X, et al. Inhibition of INK and p38
MAPK-mediated apoptosis by
ivabradine improves cardiac function in streptozotocin-
induced diabetic cardiomyopathy [J]. J Cell Physiol, 2019,
234(2): 1925-1936.

Wu X, zZhang T, Lyu P, et al. Traditional Chinese
medication Qiligiangxin attenuates diabetic cardiomyopathy
via activating PPARy [J]. Front Cardiovasc Med, 2021, 8:
698056.

Wang Z, Zhu Y, Zhang Y, et al. Protective effects of AS-
IV on diabetic cardiomyopathy by improving myocardial
lipid metabolism in rat models of T2DM [J]. Biomed
Pharmacother, 2020, 127: 110081.

[ttt M E]

inflammation and



