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Abstract

Diabetic cardiomyopathy (DCM) is a kind of specific cardiomyopathy that has nothing to do with
coronary heart disease, hypertension and valvular disease. DCM is mainly characterized by
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pathological changes such as myocardial metabolism disorder, myocardial fibrosis and hypertro-
phy, and myocardial cell necrosis, which gradually evolves into systolic dysfunction and eventually
leads to heart failure and death. With the increasing prevalence of diabetes mellitus, the high fatal-
ity rate of DCM has attracted more and more attention. The disorder of glucose and lipid metabolism
plays an important role in the pathogenesis of DCM. Current studies on the disorder of glucose and
lipid metabolism in DCM have found that the mutual translocation of glucose transporters and lipid
transporters is an important basis for the pathogenesis of diabetic cardiomyopathy. In this paper,
the latest research progress on the pathogenesis of diabetic cardiomyopathy was systematically re-
viewed from the perspective of the disorder of glucose and lipid metabolism.
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1. FITIRE

35 [ Brow PR 95 B¢ ¥ (International Diabetes Federation, IDF) ¢ i 8 o, #UEZE 2021 4F, 4BRVGH A
20~79 % [P AR N\ Ao R B (B O8I &5 5.37 12, 5.41 AZAREE N R 2 TR BRI (1 KUK 18, Kl
T (A L) BIRE PR ERAARBGS W H R . TTHE] 2030 4F, BE PR BECK G 2 6.43 12, F 2045
TR IG 4R 7.83 14 [1]. KT REIRIFAHSCIOAL] . ROV G0 SO 2% AL . BRI, BRI &
IO DI AR T H e R ALO )i F, HAE TR S 50%~90% [2]. I 73 B AR Y 0 ) 2 38
(Heart failure with reduced ejection fraction, HFrEF) &3 =8 JR 5 1) 2B K8 10%~30%, 55 A SEHE R 5 1)
HRAEAEL, R PR B O3 (R B i) U S 0 33% [3]. 7E— TR ATHEVE A SR 7EHh, 40.2%f) HFFEF 3% &
1 T2DM, M 5 1153 H 45 B3 1) 0 % (Heart failure with preserved ejection fraction, HFpEF) # 2 H T2DM [ &
T3 %50 ik 45.000 [4]. 72 A JEJE PR s 8 1) — DO U PR o, [R] I S8 R F s 1 S AR A TR
BRI R, FLEO 1520 (Heart failure, HF) (1 XU L8 15%, BEEWEIRFEIGRFERE, KAE HF
R DU B e [5] o 3K LB AT 5T AR i B PR AN oL 22 1) B A B S A O

2. AL

R BRI Co UL 308 ) ) A U 25 L AR A A2 g SR SR 18 o L P i = T 5 PRI 21 26 R 2 A1
O TS AR EREN S, RN REORN, Hrd ATP L2 IR (60%~700%), %% Hil
(20%) F1 7L TR (10%) =l JE A2 P AL A LA R = A DL A2 /oL 3K [6] o

2.1 BERBEEL

T 308 3 5 S e ) % 9 6432 25 A (glucose transporters, GLUTS) SR EE B & %E, 78 Co L4 b 3%
5 1 4 & RS 15 8 1 1 (glucose transporter 1, GLUT L) #1755 %) 4 4% 12 25 1 4 (glucose transporter 4, GLUTA4),
GLUTA 57 Lo LIS 4 it 75 HO A8 A B 3, GLUTTL 5 45 B 267 1k 7 o UL 20 B S Rt I [ 7] A ST 5T
W], DCM HIREACIH 2B E2M GLUTA Fi55. GLUTA 1 12 MM ah Mt i, W9/ A Ui 405 70 40 P o
o, — AN RAGHAL PR AT — AN K 4R AR AN FR[8] . GLUTA 43257 i 5% 253 1 Bl MR BE LS 3-18 (P13K)-RACa
2R IRITN R IR A B (AKT)IR R HIE[9]. 78 AKT BEE X R, AKT2 71572 55 R 55 11 S[10].
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i 5% e A 5 5 2 5244 1 (insulin receptor substrate 1, IRS-1)#7% PISK-AKt2 i@, Akt2 [ ) LA
fff GLUT4 tCo LA P A 5y A7 A OO VA AR T [11]. ZEREPRIGIE LT, 5200 FR ok = Bk & 2 AP 5
ma, AL TCWIAEME A ) GLUTA GyAr B Co U I R A2 400, A CoJULEE R o6 ) B OB T 1% AHORAI FE 3R
B, BRI AKT ()4 ] 35 il o ) AKT2 B)Zhag, Dl DCM &g Ok (R & &= 4891 Hr
AKT2 [ 32 547 [ 1 5 K7 iR g Ak 1 X [F) & % (Phosphoatase and tensin homolog, PTEN) [12], &
% & FR s 2§ 1B (ProteinTyrosine Phosphatase-1B, PTP-1B) [13]41 Tribbles [A¥ % 1 3 (tribble homolog 3,
TRB3) [14], 'S H N X SGE RS 2T LK GLUTA G0 D3R 4L T E T 17 AH ST 7 tHAIESE,

& J AR B A A B PR O I P ) TRB3 SRARER Akt2 3 MERE T GLUTA IS A0mb, AR 7O Er
1EH IhRE[15]. 8-C-Ascorbyl-(—)-JL4% % (8-C-Ascorbyl-(—)-epigallocatechin, AE)i# i 1| PTP1B [&iX,

PARR M) PTPLB (3G 1, 2 45 {2 3k 6 49 B8 VH #€[16] . 5 /7 I (Carvacrol ) i i 1 715 b8 FR 9 /) BRI
PIBK/AKT 4% {2 2 FEK PTEN BERRALIIRIE, B5G% 1T GLUTA 50, TS 178 BRI 0L ) R
[17]. FPZEMERZ (Ceramides, Cers) i H 2 BE AR 7 R 2H i 1) — SR EE AL & . Cers JBILHIHIE S R IF S
1) PIBK-AKt 553845, SRIk5S GLUTA F) (o A ik % 22 il 1) o 47 B4R [ 18]

GLUT4 1) 5o [F] B 322 52 0o LA MR 4 1R T 3, AR XS S N, Wi (5 5 8 I g B
(Liver kinase B1, LKB1)——AMP & {t & [ ¥ % (Adenosine 5’-monophosphate-activated protein kinase,
AMPK)FIFE T AH 2% 5 [ 4 (Death-associated protein kinase, DAPK)——Z& [/ D1 (Protein Kinase D1,
PKD1)if L [RIVE T GLUTA 1) 5 A0[19]. T Wi RO AL T 5 2 00 GLUT4 St , &
RIS 4E i T 1) GLUTA Zy A7 w] LS4 bR s 58 2 DR Jk & 2 40T 3 808 GLITA S Aridsb . st 7t
R, BEIRIEULEE-4-F0E- 1108 (PIAKINE)TE Yy i F e D1 (PKDL) N il i — M s BT, 7T LA O UL
J A4S S 80 GLUTA S, [RIN ARZR CD36 5 ik LCFA I [20]. 1Z A HLA AL PIAKINS 1A
PRI Lo UV IR T R RE bR o 1B S S ARBUAN O LA 318 1 AMPK GBS 4% GLUT4 Sifi, RS F At
I AMPK IS PEREAR, 20 GLUTA Bfz; ML ASiEE AMPK 3001 GLUT4 S, #7 H1KVH 1B i 3R 4K
PRI [21] . FE B R HCPUIMHI PISK/AKL @, 8> GLUTA S, (H.CILS4E s AMPK il Ca (55
PR TR AMEX — RS, G GLUTA 7, ok & &= 4841[20]. thoh, WHtios, FEREIRIE IR T
6 R FH 2 10 R B ik i A VAR G T ViU 2 A& o (Peroxisome Proliferator Activated Receptor al-
pha, PPARa) )71k i, PPARa 753 P R Mt SUBEHANe 4 1RIIK,  ATIT FAAEC A e R it L vt 1, B —
A e A s A [22]

2.2. ERBEFEL

SO FULET 6T i i TG P 1 B = B2 R R I R i (2l CD36 A F:[23]. CD36 2318 Kk 52 A B [ HE 5K itk
(scavenger receptor, SR) IR 71 -B 2%, #IER 2N SR-B2[24], A & —Fh 88-kDa B 4, H 2 4
PE R GE RSN — /ML B 9 MEIEAGAT SR 2 ANBERR AL AT A I KA B AN IR 2H A [25] - O JULEH P iy R X
R H CD36 M AR 2o BLYT A P BRSO R 1 15 [26] o 704 B PO U B3 D LA s B CD36 1)
Tk FUA[27], TERERR AR B, R RACEAT SRR 28], RS AT DU T O LA AR
WK CD36 [r)-CoLAHMIIE Sy Ar . FERE R IGESART B, JR S K N B, O LA M oT JB 5 38 7 AR KL
{H CD36 L& 7K At I A 20T F[29], KEMNIRR I IE 2 OIAMRA, R FEKFRTNRFRD
TR — 5. O IR TR S B R 23 51 % CD36 WA MG ek . #E 1% CEH, CD36
(10 S 4 i B KBS S o A TE N PR FILZ 2 8], (HTENS AR Rt R 5, CD36 3= EAF7E T U |, 1
WA CD36 NI H I R (BRI CD36 MM AE 2 Ar RINLZ) [30]. 81t ik & 2% il o i 4% s X -1 FOXO01 5
5 CD36 mRNA #3411 CD36 1K IA[31]; AHRWI LR R, fEmREEMEMEER T, MR ZA s m
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Eilggif+ CD36 mRNA FHi¥aetin, HAlfRH CD36 FiAWH NI, o mhfliindi% S
CD36 mRNA [ F44 Iin CD36 HJIA[32]. TXS Kbl WIAHIEREAT S b2 CD36 M5, R SR LAl
RO I =M H AR R . W AE T RERR RS A3 B B B [33] . PPARa 2 U UL i R R
I FH F Sk R 4 (R 7 [34]-Co VLM Hh i JiE %3 PPARa & DCM BRI B E N K . A 355 % Y PPAR«
(it ik S EUN R R A O UR, T 0H] PPARe I EHIE T /N DCM K € . PPARa 757 1 15 A iy
FR AU A O HE DR (1) 2R [35],  WFFT K B PPARa 715 R D BR AR 1)@ 41 2 — il i M9 4w CD36 (1)L Al
DA N CD36 [13KIA[26]. ARIHER 15 3/ PPAR Bl I 32 IR IR (175 5, AT 4 it 2 5 41 i i B R )
FH SRR R 0 JE R ik iR [24]. WFCR M, CD36 fE NS H4& G iifaSc@Er, o
BRSO LA P G 52 MR B3 1 (R DL BB AR, A2 o) e AR ML 1) 1 v HAS 2 [25] - 35 5 DURR(K-877, Par-
modia™) & — T AR PPARG W57, 32 2 e AR, B0 PPARa B 2372 5 I DURR 2511 2500
15361, FHoxH-ith = B EOR /I PR RT3k EEBRIRE T, (OERES R 518 S Ha L -
CD36 frighn, AU GLUTA e/ [37]. IXFlEES (554 T A0 £ 2 540 P H b = FR
)5, TRIRACE I AT IRI3G AN, A2 Hr il — Ba AR 28 B X A A S 1 2276 D6 [38]. GLUT4 Al
CD36 [FAH 5y A7 A 0o LA A 460 W 00 B R 1%, SREUIR TR I & T AT 5 BUIR 284 o 7o JL 4 Bt F) AR
BIFGI R MEHEE[39]. BRI AL O B B 5 N R 4 2B RS 1 4 (reactive oxygen species, ROS) A1y 14
% (reactive nitrogen species, RNS), Pi# T AN — 50 NO BRI Z TRk . IXF NO [ H ST B%
A5 40 o P AT VA S TF R L B (soluble guanylate cyclase, SGC)IE PEFIFE GMP 7KFREAK, M-S 30 F i
By G XHOULAEMI R E R R, SBUNAE & 5K 808 R FE[40].  H ATA AE AT 7T LIS /E 4R 7L CD36 1E
PR AU 2 8] (R BEYE A M LA, A 5T %2 (vacuolar H+-ATPase, v-ATP i) [41) A5 5 1 BE I AH 5%
I 25 11 (Vesicle-associated membrane protein, VAMP) VAMPs [42]7E 0L CD36 [Hls i1, N #E ) CD36
R R PEREIE R LAV IR PR R B I O 3R T K

3. ImFRRE

B DR P U R AR 2R LA ST IR SRARL T 2 MBTE MR YT 3L S e Widr 4. GLUT4 F1 CD36
IZRIL KT RE R DCM 2 Wi AT S Ak &40, s A O L4t e - GLUT4 F1 CD36 131k 7K-F,
SKEHZ K DCM, RPN Bt R AR T AR . 1@ GLUT4 1 CD36 AT &4z, FIk SRR
WP, s R RS [FI I GLUT4 1 CD36 S 254, Budd R & fissh 7, deg OllaE=R
o G R O LU AE B AMPK @R, T AR O S R AHPUR S A AR, NI ZZ A DCM 1)
B, IR AT LS AMPK B PIBK/AKL %, {Ri GLUT4 Sfr, o ClLREEACH . 1) CD36
Gy sk He R 1K N RTT DCM $43 R . Bilin, JFk CD36 il 35 sl 5 H 3 g5 A HL (W v-ATP
BEAD VAMP N IZ4), ATReRA ORI 8, S O IR A PPAR #1751 B B 1 1 45 771
(W35 5 DURE) AT BE A Bh T2k DCM BB IR ARII L. L Bt ia T Re ey DCM A AT F
B 8 A BUEAL ST 2 259, Wk 3 M S (ROS) A 1 2 (RNS) I = A , 47Ol Bl 5 32 451457 - PIAKINB
AT AERCNIAIT DCM HIHTHE . JFRENNT PIAKINEG K254, wRsEfEdE GLUTA 507, Mot &b i
W, T AS s A R A, AN T8 e i 3 2k

4. g
W PR M OO L A Sy — b T (I AR 2K Y, B (AR UM 24 B 2, e ARGk oh, FRAVIFE

AU X A P P Co L (RO AR SSATLIR BEAT T R, 52 A % B ) GLUTA MIE TR IK) CD36 Miffieiz
FREARITRIE . BE IR BB A AR A R 2R EL 2 2L 51 A QIR 5 1 DG BE — 38, % HE AL AR
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N T AT JE s BRI A Lo VR AR SR I PRI IR A R TR AIRE 22 HOR A= R e 5 170 H Rl
XH RN R RAIELRSE, MIEAEAT AR, AR I AR R, MR, Tg 2. Biif
W PRAECo LI 2t R BE 22 HE
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