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Summary Sodium-glucose cotransporter 2 inhibitor (SGLT2i) is a novel type of oral hypoglycemic agent
with cardiovascular and renal protection. SGLT2i has also been found to have anti-arrhythmic properties in basic
and clinical research. However, the mechanism behind this action is unknown, no direct research evidence demon-
strating the anti-arrhythmic effect of SGLT2i has been discovered, and reports on NHEI activity and salt balance

impact of SGLT2i are still conflicting. This paper assesses both the domestic and foreign literature and review the

research progress of SGLT2 and cardiac arrhythmia prevention.

Key words

- AR LB A2 Ak 2 AU ) (sodium glu-
cose cotransporter? inhibitor, SGLT21) & #% IiF B
SR — T A O I R IUE AR 25 0 R T IR R 2
IFRERCE TR 5 AP0, 2 T PRI 4l M2 B Al IF oY
W], SGLT21 B T B4 1 B AE JH A, 36 7] & 3%
R AT 0 Jok o3 R B A L o0 g S ol o0 ) A B 0 1L
FE T4 PRI T 1 KUK, , I S0E 248 1 U 96 s 1) 3
JR T I K A I I 2% S S ik B 530 B S
M TS B X IR E IR A A G IR & 9T Bk
FAE FEHE IR 1.0 5 B IR T 5 — Fb
FHF 0038 9 1l 43 B B B0 R 2 T R
EA R B HEEE KM HFREKRXRB (No:

2016 ACAL53) s il A A3 /T & A A #h 27 T A B (2022-
gijjﬁ)#/&&rﬁ%@mﬂ KUK F 0 do 5 57T S o
FmH Al E 8 E R E (KL,430060)

BAEAF 4 . % A # . E-mail : huangcongxin@vip. 163. com

sodium glucose cotransporter 2 inhibitor; arrhythmia; atrial fibrillation; ventricular arrhythmia

FPLH 2 B B3, gk o “ B LB A7 25, 1
E R AT REHE— R
REAEAF 98I N . SGLT1i 78/ i v 26 38 7K °F &%
L IR ML BRI L4 L SEAL REAE RA AS T]
FRIE Ry 2R, SGLT2i 548 B ik th /N &
KA A B0 BIE 2R IR M IEFE L A SGLT2i
Xof U HIE TG L 424 P o 2 W 0 I A 9 A S AL T A
FLO M R P EH . B g & B, SGLT21 B A
B0 1 o0 R 2R A VR T, S 08 AT Y R
SGLT2i "] B8 i Z PRl N B 42 5 (0] 42 5% .0
WULAIME Na© . Ca®" B 1 it A9 20 A% o 8035 O WLYR 47 &7
sk g LA K SokE R T g L i O B 80 = £ b it
L B A i e mC TR T R O R R A R B
MR BP0 O AR E AR AR SCE A E N
AT SGLT 21 il 0o A 2 5 18 A D& STk 4 1
TSR 8 SGLT 21 5400 H 2k 4 A 6 1

SIS R A XUBE . B HCH. B0 45 0 30 ez 2 280400 50 50 0 O R B HE R (L T R o 7 % AR
2022,38(8) :675-679. DOI: 10. 13201/j. issn. 1001-1439. 2022. 08. 015.




REF BN AL A K 2 AR R 50 AR R YOG R B R

e 676 ¢ WU Jinchun,et al. The relationship and research progress of sodium glucose cotransporter 2 inhibitors . ..

e PR I 4 | 52 56 BF 5% A % AT i A AL o 2 A — 283k
1 SGLT2i iR E R IGKIEHE

DECLARE-TIMI58Trial W 4H 43 #7 %F 2 7 bk
PRI B 0 s B s B0 /.0 B $0 3l (B 1) $1 ]
R IEAT e 1, A5 S PR K8 B i R 08 R IR 190
1) 5 B/ G b F 4 & A AU (HR 2 0,81, 95% CI »
0.68~0.95,P=0.009)", DAPA-HF #lf 55 &5
5O SR A A v mT LA R ARG S I 43 800 A L0
B E VRO H O IR S SRS 1 KU (HR -
0.79,95%CI:0.63~0.99,P=0.037), —MiZEs
AT dE H SGLT2i BEWS W 3% P AIK 19. 33 % 1 75 &/
FrFh A A R HF A (RR:0.83,95% CI:0.71 ~
0.96,P=0.01)"", 5 — T ZEF 1 48 H SGLT21
IRIT AT L EREAL 2 RUOBE R 80 R O FR R
KR (OR:0.81,95% CI:0.69~0.95, P =
0.008) Al SCD %5 J5 (OR : 0.72,95% CI ; 0. 54 ~
0.97,P=0.03)"", A &G L5 ML 50 M 48
P SGLT2i 5 B8 (RR : 0. 82,95 % CI ;0. 70 ~
0.96) % (RR :0.82,95% CI:0.71~0.95)
EMO B (RR 0. 73,95%CI: 0. 53~0.99) &
A SRR A &L i 5 55 #M(RR ¢ 0. 83,95% CI:0. 58
~1.17) A0 B E (RR : 0. 83, 95% CI: 0. 61 ~
LIOEETK, DL EMFRE RPN, SGLT2i i
FHEAT B 0O 2R 5 4 S 53 [ AR R At 4
R H I e E AU, 8K i AL ) i A BE A, 2
i — 2P IR SE
2 SGLT2i MM EBRRENEENG

i & FAIT IR SR O R R R AR R R RD E EEHL
(R I A 5% 2L il 52 56 AF 9% B 32 2 A SGLT2i X X
PRI 8 T FAE ok iE— 25 B E
2.1 SGLT2i X0 L4 Ca® " iz AF 1Y 5

DHLYIIE Ca*t ([Ca*t JOBERHROELR
AL I R HIET- A Fir i 2 — R R 4E
FEIR J5 B A0 R I R T, Mustroph 481
5 & B IR A% 51) 1 i 6% I3 AEG /0N BRLCo 300 WL A1 L 55/
A5 5 2R MO M R B 2 (Ca® /calmodulin de-
pendent protein kinase [l ,CaMK Il )8 i% ¥, U}
CaMK Il ##i 7% Ryanodine 32 1A 2 1L 72 1 . if fE
FEAR T A0 BILAN I 45 2k 46 (Ca®t spark, CaS) il %,
B84 T WL ¥ ™ (sarcoplasmic reticulum, SR)
Ca’" g ([Ca’ Jg) T faf 1 Ca®™ B2 (Ca®™ tran-
sients,CaT)HRIF ., M CaMK 11 915 )5 26 15 fil Ca®"
MR 1 BT 2 T B0 LT 40 T e B A5 AL R
B DR A R A 0 TR B0 T e e L =
LA A Ca™" 32 1E fig 7 #F 0 30 il 0 3 k8 &
Bode 211 % 3L ZAK 51 ¥ (—Fp SGLT1/SGLT2 X
AR A D BB A 23 0 3 KRR Y 2 0 s 5 4 E AL N
O U U AR DG MO AR R H, LML 32 2 2 3 o el
FCa™ ], BIEM AL, Lee %M K IR 51 1

AEfE BHL BT RyR2 1Y S2808 v f5 i FR 1k A1 hin SER-
CA2a Fik, M F L EAMMA Ca*" Fas R
5 I CaS WK, FH i CaT IHAE . B Ca®" Jers
il Mustroph 280 % BB 51 14 T /N BRI 0
YIS, O LA M ) CaMK 11 % 7 i 35 F& 1%,
CaMK Il # 26 19 RyR2-S2814 o7 5 DL K 52 s 5 1
(phospholam-ban, PLN)-T17 {3 i 4 # % 1k 0]
W — A S B FEO LD CaS 45 2% 0 i [
18 - Ca'T 4% i BA & T v . 0 UL 40 B ic 4 2 AE IR &k ek
¥, BWFIEIAN, CaMK I 87 LLHI#E Na® /H' 52
ik (Na'-H" exchanger 1, NHE1) #4 , H It
SGLT2i + M J5 CaMK Il 7& ¥ T /.t n] ge 5l i
NHEL {4 #17 . Hamouda %7 & B ik 4% 1]
VR W8 W AR PR R LD LA M CaT A L #Y Ca®
([CHH ]1,) EE(]TM‘L WETE ’ ﬁﬁ [CHH ]L EE (ﬁ% [Cak ]SR
PR T ik 22 IR &R L Ca® ™ 38 38 BEL#E 370 (i — &k
WE R b e ) F AR [ Ca® ' ) 38 I 2k 1% I & 4% L
BEL3 5 B TS L 2 BH TR A% 21 e 3l 2o 38 2 3 [ Ca® ™ ],
Hi 3t FE M I [Ca™" Jse BEBCAN CaT 1Y K 4=, i 5
PR ER . DR [ Na® ] W+
Podohr 4 8 w40t 51 2k /& Ca®" (mitochon-
dria,[Ca®" ], & & F B, 3 — 20 52 ma .0 LA 3% 2
BB ) L A% 51 ] DLl NHET B0
WUINa™ 1. F[Ca*" J. MEEM A m [ Ca®" ], W B, A
7 235 0 Ty AE A D0 A AR R kAL g T
R, SGLT2i o] il i Z iR 2 % Ca* iz fEAH ¢
A R RS B R L L Cat ] 1o AR
iz, T AR A A0 R OGRS AL A R
— R
2.2 SGLT2i XF00 JULAH L Na™ - 14 52 i

CAST HF 9% G0 3 2% #3101 52 536 ) 3% W13 38
Na™ 38 18 FH 5 7] 5= 22 BH W7 6 Na™ H 3 i 2 A 2o
ARHEAERSY WA S M Na® 3 A o B b
BERHAE . SGLT2i nT P i [ A1 0 JUL 410 i B 5
Na® ([Na™* ]84 7, H JC BH B 06 4 e 3 4 T I
Mo 68 HA broo B W 1/E ™. #F 58 £ 9,
SGLT2i °I 3 il 0> % |8 i NHEL 1 5 i .0 Al
[Na™ ], fafar, ik A0 UL Ca ], fafig, Ik 2>
WU RN 2Rk AR NCX A8 e 2%, FEAIR [ Ca® " ],
B o O L% Ay - 4 A IGO0 WLAR R (o0 ) 32 o
FILCHER B 25 22 ot R 2 95 1) o B A 2l R
Uthman 229 W82 3] SGLT2i CE 5 e, F # %1
HeRIR AR A o b B A NHEL B E L 21697 30
Rl P AT A UL Na ™ ], Aok BE . oA R B
M2 e LA ph 7 i SGLT21 36 M, I 1 38 3 0 JiE
NHE1, & 2| AR MINa ™ . fi[Ca>" J. I8 hm.
WLAfE Ca®" 1, WREEMMER™ . B Na' HJi 2O
B Na' @AY 3 287U, il g O f R
il 12 L I L E B B O AR A T — 30 2 /1



REF BN AL A K 2 AR R 50 AR R YOG R B R

WU Jinchun,et al. The relationship and research progress of sodium glucose cotransporter 2 inhibitors ... ¢ 677

B S 6 IF S JEL A 1) v BE 008 0 S R IE N FL I L 1
XU Na™ HL I 8 A 52 L 0 B A% 5104 EL A 1 ol .
BREERS ., WAV I, SGLT2i HA i fl
BONE, B RELAS F g A B NHX A FE G G AL
[Na' ], H5 THOKREBE LKL, AE2ENN,
AN L T e 5 52 {1 (sodium-myoinositol cotrans-
porter, SMITD) J& —F £ ik T .0 LAY SGLT [FJE
SR PR 25 4, Hoad F 3k AT dF— 2 00 NADPH %
AT 2(NOX2) , AT 38 32 38 i 2 A i e i, i — 20
1 & NUINa*™ ], 4 ffng , [F) BT 386 56 40 fk R 3
NS T SGLT2i /E F 78 7l B8 5 2 AH ], fi 28 B AIK
[Na' J, @, K, SGLT2i ¥ WLLNa" .
B AE R B A G g 1 A 2R VR R H R AR o8 4
B, ¢ NHEL 36 P Al Na ™ 7 (19 R 38 9 A —
B HEM—H EHER.
3 SGLT2i #p#l R K E B B B LS

SGLT2i XD UL A Na ' | Ca®" B i 18 5%
iz 1 5% e T LA R SR PO A R R R ELEEE
1M SGLT2i X R Lo JUE 67 47 L 805 O JUL B AR 38 910
il 98 A | 2403 O L EE 9 10 o) A8 TR 20 0 P L ek R
AT AN A 2 A O G R 1 TR A AL
3.1 SGLT2i FEARCIERT IS T far

SGLT2i F2AFH T B /NS I ih /NS 1 K 40
FRE) SGLT2 244, 4 Na ™ 1% %9 %8 =1 0% e, B i
b 117 = 3 O v i | DTN = A 1
JE B #GE , SGLT2i 1] Bl 3 1M 45 P A2 44 Jfd A
ST Vi LZ0 6L 1) Ty R o 88 6K ot 65408 s 3 R i A5 BEL F
A AT HRGE PR AL Na ™ a2 ] AR 30 bk (A 2 L 3%
TG HL R T4 A B A R O G, B i
J L b — 2 AL 7 A
3.2 SGLT2i g3t .0 WLRE &= AR5t

SGLT2i A] LA ik i 3500 WL RE 2 A0t 38 o L
BEE PR E ATP A8 & Af A7, 3 2R (4 K 7 b i 5%
SRV Ak 8 T L Jon ) 42 828 1K 19 B 35k vyt AR
FH AR MO WLET 4 Ak, 335 5% .00 L EE A4 17 R AIG 00 A
R & AR WA BFIEEE . SGLT2i i i 1 5
iR 2 R AR A 25 S AR K B 2ok iR D g
RO 2= B FE K T EEY . Heerspink 0% 1A
IRAE B e T g il A T R -1 CHIE-1) 9 4B 1%, 38
T B IR 21 40 B A 8 2R (EPO) fY 43 06 i 48 Jin 21 48 it
Az B HE hnc LR BE R B
3.3 SGLT2i #.oNEW

Byrne 2514 R BUEMS F ] DLaE I Ca? T R A
il 98 SiE /NMAE 3 (nucleotide-binding domain-like recep-
tor protein 3, NLRP3) [R5 , FEAK O WLAR FE B, i
U v AL R B B LG S AT AL, i 0 I
Tl J12F5 e R WF T A & BLIRAR 5 v mT LA B e B
I KA AR 5 R 3 B0 A4 9 98 E S B s BRI B0
ML SS R Y & R0 SGLT2i ] i i 55 TGF-B

53 B B ZT 4 40 T AL, ek 2D o0 WLET 2 Ak Anes L
I\ g O T
3.4 SGLT2i #ifil 32 Jdih 28 3 4

IR W], SGLT21 Ay 417 fi] 22 Jgopf 22 5K J7 , B AIG
25 PP A SRS T 9 S5 A b ket O JIL 4T B A L 7
PEVEF 5 (]I 3 Ao JUURE S0 o DR R 4 5 1 600 T
fig"" s SGLT21 i A LA B AR 28 J ot 22 vl 1 24 1R 72 1k
i A1 2 308 T Ok 2 25 P D R R A 0 b L Ve D 38
2ROV # B B9 Y, A, SGLT2i if W] i i
— S ] 2 () ML o) R 9 A8 S 28 3 4 L 40 SGLT 21 1]
308 3 9/ 1 2 98 2R AR T I S SR R i 5
SN BFSE I, SGLT21 AT 38 3 F 40 A FH sk 20> i 9
rh Na ™ A B2 T B AR R 0 i 2 M il 4 X 2235 1k
LN T 3 EZ -4 S
3.5 SGLT2i W%k

JACEE BRI IE Bk 50 R R R A B IR O L T
Vol A R A S s B O B T TR — o e A it B
SGLT2i i@ 1 F ¢ JHE Na©  HEWESE 345 £ BE B 00747,
TSP EOATE R, TR 37 i TR JrE R RROAS AN T
DI R B, 30 0] 2036 N B2 T e RO IR EE AT L Il
RWFFE B, 5 22 B M e, SGLT2i 1 8 2 BRIk 44
L PRI R o] A E R R 2~3 ke, EEALE {2
RSB B RN T2 = R
4 SGLT2i Bz FA o 7T BE 7 78 19 XURS

RUE TR SGLT2i #FR 0“5 FL I 2725, 1E
N UEA W E S L I R - BT )2 B AT R 25
Z AT BB R 0 I & AE L AL 4G 5 PR TRCHE T FA A A G
B4 I R E S T DR 2R 0 J e i i i 8 2 L DA BORE o6
4] 8 A4 17 (25 40 %o 650 9 0 05 A T 3801 245 90
YERD o — TR 58 35 &8 43 5B 5 7E e s i &
PEA: B 28 IR 45 ] SGLT21, AR B FH 45 £
PR AR | Sk B L 200 56 k=R 1 | w4 R
AOBALR B T A O AL DY 55 8 #E L SGLT2i
BT IR AR Y R AR R 4 8% a e E T 5
PEAH— B R e v B R A BB A AT R
B RS (0 SGLT2i Ji FH A K T8 o), pe ok A5 i
TA R G B 35 A 18 T 4 R 8B % XU JHL P
AR5 IR 2 B o/ SR T BB I T W TR
AT 4R R D K P AR A R
U AT HRAE , SGLT21 I A 14 i BR % TR e
Fi v 2 IR I RE B UG . 4R I R B SGLT2i B
N U) S LRI E R,
5 RE

ALERTE S HE T SGLT2i %0 At 2 1Y 5 1
R AR RIHLED i T SGLT2i XL BEAR B4 FH g e
SR R0, T DA B2 Bk a] 2 b 3 R 9 CaMIKIL
T I NHEL B E Ca* ' i8/E JFa g Na KP4
R R AR - ) 0 ety Wil I O X (A | 7 R T
0O L RE B A L4 ) 28 | st 0 UL EE 98 L 0 o



ES X R koL
« 678 -

1B A 2 B0 5

WU Jinchun,et al. The relationship and research progress of sodium glucose cotransporter 2 inhibitors . . .

500 R R H B G AR R i T

SRR 2T P R A o S AR R R B0 1l

R RO EI’WE)%M R ELAARORS 1 HL

A ERE  BRTIRIC SGLT2i FiO A2 H 1 B9 B

FEAEYE RS L A T W BoAT Z 80 AR B

FORON AR BAR . TE 2 BUBE PR IE G IO B AR

%95 “CARE ME” (Cardio+ Renal + Metabolic) 5

EHH AR S T SGLT2i A 1 AR (9 1 IR 18 5

B s AR OC G R 5 F0 LAl 52 40 i 1 IA ) SGLT2i Eﬁ

RAF AP0 O A H A T SR T LML AR i AN B L

B IR AW, i SGLT2i X0 I EEEE
FRAF L) | 25 1 R A A B O B0 R i — 20 T

P R AERLT . T 25 T PRRCR Kk B2 W

IR —T7 1] AL 2 e PR 52 2 5 HE Al T 5 1) B 45
o AW SGLT2i 5.0 ML 8 -7 77 T A SE 2 1Y

Eﬁ?ﬁﬁlﬁ?}% Wy RE 25 B AR B 2 3R 4

PRI TG VEE 3 WA AE A £ w52

S % 30k

[1] NiL,Yuan C,Chen G,et al. SGLT2i:beyond the glucose-
lowering effect[ J]. Cardiovasc Diabetol,2020,19(1) :98.

[2] Wiviott SD, Raz I, Bonaca MP, et al. Dapagliflozin and
Cardiovascular Outcomes in Type 2 Diabetes[ J]. N Engl
J Med,2019,380(4) :347-357.

(3] wHE.CEd L. & ok ) s I B A T K
LT i PO A 6 4% 35, 2021, 37 (1) : 1-6.

[4] Banerjee SK, McGaffin KR, Pastor-Soler NM, et al.
SGLT1 is a novel cardiac glucose transporter that is per-
turbed in disease states| ] ]. Cardiovasc Res,2009,84(1) .
111-118.

[5] Chen J,Williams S, Ho S, et al. Quantitative PCR tissue
expression profiling of the human SGLT2 gene and relat-
ed family members[ ] . Diabetes Ther,2010,1(2) :57-92.

[6] Zelniker TA, Bonaca MP, Furtado R, et al. Effect of
Dapagliflozin on Atrial Fibrillation in Patients With Type
2 Diabetes Mellitus: Insights From the DECLARE-TIMI
58 Trial [J]. Circulation,2020,141(15) :1227-1234.

[7] Fernandes GC,Fernandes A,Cardoso R,et al. Association
of SGLLT2 inhibitors with arrhythmias and sudden cardiac
death in patients with type 2 diabetes or heart failure: A
meta-analysis of 34 randomized controlled trials[]J]. Heart
Rhythm,2021,18(7) :1098-1105.

[8] Shao Q.Meng L. Lee S, et al. Empagliflozin, a sodium
glucose co-transporter-2 inhibitor, alleviates atrial remod-
eling and improves mitochondrial function in high-fat di-
et/ streptozotocin-induced diabetic rats[]]. Cardiovasc Di-
abetol,2019,18(1) :165.

[9] Mustroph J, Wagemann O, Liicht CM, et al. Empaglifloz-
in reduces Ca/calmodulin-dependent kinase II activity in
isolated ventricular cardiomyocytes[ J]. ESC Heart Fail,
2018,5(4) :642-648.

[10] Curtain JP.Docherty KF,Jhund PS,et al. Effect of dapa-
gliflozin on ventricular arrhythmias, resuscitated cardiac

arrest, or sudden death in DAPA-HF[ ] ]. Eur Heart J,

2021,42(36):3727-3738.

[11] Li D,Liu Y, Hidru TH,et al. Protective Effects of Sodi-
um-Glucose Transporter 2 Inhibitors on Atrial Fibrilla-
tion and Atrial Flutter; A Systematic Review and Meta-
Analysis of Randomized Placebo-Controlled Trials [J].
Front Endocrinol(Lausanne) ,2021,12:619586.

[12] Li HL,Lip G,Feng Q,et al. Sodium-glucose cotransport-
er 2 inhibitors (SGLLT21) and cardiac arrhythmias:a sys-
tematic review and meta-analysis[ ] ]. Cardiovasc Diabe-
tol,2021,20(1) :100.

[13] Janse MJ. Electrophysiological changes in heart failure
and their relationship to arrhythmogenesis[ J]. Cardiovasc
Res,2004,61(2) :208-217.

[147] Bode D, Semmler L, Wakula P, et al. Dual SGLT-1 and
SGLT-2 inhibition improves left atrial dysfunction in HF-
pEFL[J]. Cardiovasc Diabetol,2021,20(1) .7,

[15] Lee TI,Chen YC,Lin YK.et al. Empagliflozin Attenuates
Myocardial Sodium and Calcium Dysregulation and Re-
verses Cardiac Remodeling in Streptozotocin-Induced Dia-
betic Rats[ J]. Int J Mol Sci,2019,20(7).

[16] Vila-Petroff M, Mundina-Weilenmann C, Lezcano N, et
al. Ca®" /calmodulin-dependent protein kinase 11 contrib-
utes to intracellular pH recovery from acidosis via Na™ /
H" exchanger activation[ J . ] Mol Cell Cardiol,2010,49
(1):106-112.

[17] Hamouda NN, Sydorenko V, Qureshi MA, et al. Dapagli-
flozin reduces the amplitude of shortening and Ca(2-+)
transient in ventricular myocytes {rom streptozotocin-in-
duced diabetic rats[ ] ]. Mol Cell Biochem, 2015, 400 (1-
2):57-68.

[18] Hess P, Lansman JB, Tsien RW. Different modes of Ca
channel gating behaviour favoured by dihydropyridine Ca
agonists and antagonists[ J]. Nature, 1984, 311 (5986) :
538-544.

[19] Xie W,Santulli G, Reiken SR, et al. Mitochondrial oxida-
tive stress promotes atrial fibrillation[J]. Sci Rep, 2015,
5:11427.

[20] Baartscheer A,Schumacher CA, Wiist RC,et al. Empagli-
flozin decreases myocardial cytoplasmic Na ™ through inhi-
bition of the cardiac Na™ /H™ exchanger in rats and rab-
bits[ ] ]. Diabetologia,2017,60(3) :568-573.

[21] Echt DS, Liebson PR, Mitchell LB, et al. Mortality and
morbidity in patients receiving encainide, flecainide, or
placebo. The Cardiac Arrhythmia Suppression Trial [J]. N
Engl ] Med.1991,324(12) .781-788.

[22] Filippatos TD, Liontos A, Papakitsou I.et al. SGLT2 in-
hibitors and cardioprotection:a matter of debate and mul-
tiple hypotheses[ ] ]. Postgrad Med,2019,131(2) :82-88.

[23] Bertero E,Prates Roma L, Ameri P,et al. Cardiac effects
of SGLT2 inhibitors: the sodium hypothesis[ ] ]. Cardio-
vasc Res,2018,114(1) :12-18.

[24] Uthman L, Baartscheer A, Bleijlevens B, et al. Class
effects of SGLLT2 inhibitors in mouse cardiomyocytes and

hearts: inhibition of Na® /H" exchanger, lowering of cy-



REF BN AL A K 2 AR R 50 AR R YOG R B R

WU Jinchun,et al. The relationship and research progress of sodium glucose cotransporter 2 inhibitors ... e

679 -

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

tosolic Na® and vasodilation[ J ]. Diabetologia, 2018, 61
(3):722-726.

Philippaert K, Kalyaanamoorthy S, Fatehi M, et al. Cardi-
ac Late Sodium Channel Current Is a Molecular Target
for the Sodium/Glucose Cotransporter 2 Inhibitor Empa-
gliflozin[ J]. Circulation,2021,143(22) : 2188-2204.
Chung YJ.Park KC, Tokar S.et al. Off-target effects of
SGLT?2 blockers: empagliflozin does not inhibit Na®™ /H™
exchanger-1 or lower[ Na® Ji in the heart[ ] ]. Cardiovasc
Res,2021,117(14) :2794-2806.

Van Steenbergen A, Balteau M, Ginion A, et al. Sodium-
myoinositol cotransporter-1, SMIT1, mediates the pro-
duction of reactive oxygen species induced by hyperglyce-
mia in the heart[ J]. Sci Rep,2017,7:41166.

JEl A8 B R 24 ) i e VR T L. i RO 1l %8 9
F47,2021,37(8) :692-694.

Vlachopoulos C, Aznaouridis K. Stefanadis C. Prediction
of cardiovascular events and all-cause mortality with arte-
rial stiffness:a systematic review and meta-analysis[]]. ]
Am Coll Cardiol,2010,55(13):1318-1327.

Solini A, Giannini L, Seghieri M, et al. Dapagliflozin a-
cutely improves endothelial dysfunction, reduces aortic
stiffness and renal resistive index in type 2 diabetic pa-
tients:a pilot study[ J]. Cardiovasc Diabetol,2017,16(1):
138.

Santos-Gallego CG,Requena-Ibanez JA,San Antonio R, et
al. Empagliflozin Ameliorates Adverse Left Ventricular
Remodeling in Nondiabetic Heart Failure by Enhancing
Myocardial Energetics[J]. J] Am Coll Cardiol, 2019, 73
(15):1931-1944.

Durak A, Olgar Y.Degirmenci S,et al. A SGLT2 inhibi-
tor dapagliflozin suppresses prolonged ventricular-repolar-
ization through augmentation of mitochondrial function in
insulin-resistant metabolic syndrome rats[ J ]. Cardiovasc
Diabetol,2018,17(1) : 144.

Heerspink HJ. Perkins BA. Fitchett DH., et al. Sodium
Glucose Cotransporter 2 Inhibitors in the Treatment of
Diabetes Mellitus: Cardiovascular and Kidney Effects,Po-
tential Mechanisms,and Clinical Applications[]]. Circula-
tion,2016,134(10) :752-772.

Byrne NJ, Matsumura N, Maayah ZH, et al. Empagliflozin
Blunts Worsening Cardiac Dysfunction Associated With
Reduced NLRP3 ( Nucleotide-Binding Domain-Like Re-
ceptor Protein 3) Inflammasome Activation in Heart
Failure[ J]. Circ Heart Fail,2020,13(1) :e006277.

Lee HC,Shiou YL.Jhuo SJ.,et al. The sodium-glucose co-
transporter 2 inhibitor empagliflozin attenuates cardiac fi-
brosis and improves ventricular hemodynamics in hyper-
tensive heart failure rats[ J]. Cardiovasc Diabetol,2019,18
(1) :45.

Xue L, Yuan X, Zhang S.et al. Investigating the Effects of

Dapagliflozin on Cardiac Function, Inflammatory Re-

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

sponse, and Cardiovascular Outcome in Patients with
STEMI Complicated with T2DM after PCI[]]. Evid
Based Complement Alternat Med,2021,2021:9388562.
Tanaka H, Soga F, Tatsumi K, et al. Positive effect of
dapagliflozin on left ventricular longitudinal function for
type 2 diabetic mellitus patients with chronic heart failure
[J]. Cardiovasc Diabetol,2020,19(1) :6.
Sano M. A new class of drugs for heart failure: SGL'T2
inhibitors reduce sympathetic overactivity[ J]. ] Cardiol,
2018,71(5) :471-476.
Zhang N,Feng B.Ma X, et al. Dapagliflozin improves left
ventricular remodeling and aorta sympathetic tone in a pig
model of heart failure with preserved ejection fraction[ J].
Cardiovasc Diabetol,2019,18(1):107.
Wan N,Rahman A, Hitomi H,et al. The Effects of Sodi-
um-Glucose Cotransporter 2 Inhibitors on Sympathetic
Nervous Activity[ J]. Front Endocrinol(Lausanne) , 2018,
9:421.
Chhabra KH,Morgan DA, Tooke BP,et al. Reduced renal
sympathetic nerve activity contributes to elevated glyco-
suria and improved glucose tolerance in hypothalamus-
specific Pome knockout mice [ J]. Mol Metab, 2017, 6
(10):1274-1285.
Park SH, Farooq MA, Gaertner S, et al. Empagliflozin
improved systolic blood pressure, endothelial dysfunction
and heart remodeling in the metabolic syndrome ZSF1 rat
[J]. Cardiovasc Diabetol,2020,19(1) :19.
Lee PC, Ganguly S, Goh SY. Weight loss associated with
sodium-glucose cotransporter-2 inhibition:a review of evi-
dence and underlying mechanisms[ J]. Obes Rev,2018,19
(12):1630-1641.
Mirabelli M, Chiefari E, Caroleo P, et al. Long-Term Ef-
fectiveness and Safety of SGLLT-2 Inhibitors in an Italian
Cohort of Patients with Type 2 Diabetes Mellitus[J]. J
Diabetes Res,2019,2019:3971060.
Deerochanawong C,Chan SP, Matawaran BJ,et al. Use of
sodium-glucose co-transporter-2 inhibitors in patients
with type 2 diabetes mellitus and multiple cardiovascular
risk factors: An Asian perspective and expert recommen-
dations[ J ]. Diabetes Obes Metab, 2019, 21 (11) : 2354~
2367.
Perkovic V, Jardine MJ, Neal B, et al. Canagliflozin and
Renal Outcomes in Type 2 Diabetes and Nephropathy
[J]. N Engl ] Med,2019,380(24) :2295-2306.
Ye Y, Zhao C, Liang ], et al. Effect of Sodium-Glucose
Co-transporter 2 Inhibitors on Bone Metabolism and
Fracture Risk[J]. Front Pharmacol,2018,9:1517.
Fralick M, Schneeweiss S, Patorno E. Risk of Diabetic
Ketoacidosis after Initiation of an SGLT2 Inhibitor[J]. N
Engl ] Med,2017,376(23) :2300-2302.

OlcA% 8 #1.2021-11-17)



