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Progress of SGLT-2 inhibitors in improving the prognosis of cardiovascular diseases in
patients with diabetes mellitus

WEI Han, XIN Xiaojun, WANG Man, XIAO Pingxi”
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[Abstract] Diabetes mellitus is a chronic metabolic disease associated with high cardiovascular risk. Sodium glucose transporter 2
inhibitors (SGLT2i) are a new type of hypoglycemic drugs that can inhibit the absorption of glucose from the proximal tubule of the
kidney, and then decrease blood sugar. SGLT2i can reduce HbAlc and have good effects on blood pressure, blood lipid, body weight
and uric acid. Importantly, numerous clinical trials have demonstrated the cardioprotective effect of SGLT2i in patients with diabetes.
The main mechanism is to affect cardiac remodeling, reduce ventricular load, improve cardiomyocyte metabolism and change adipokine
production. This article reviews the effect of SGLT2i on the prognosis of cardiovascular disease in patients with diabetes mellitus.

[Key words] sodium glucose transporter 2 inhibitors ; diabetes mellitus ; cardiovascular disease

[J Nanjing Med Univ,2020,40(05) :773-778 ]

B 2~4 457
LG8 R R 254, W RUNRZS | I JoE — i 25 |
5 PRI S — P L2 M 5 U D R AE B LA RERE AR FIAR 28 L T IRSL AR 4 TR 45, B 4k
PR , IR 10% M N0 32 52 m, FOB SRR S0 Ui 45 0 & A ¢, (EIA B AT k3 Tk B
RPGHAER A LR 2300 . BERG ARER IR XFRIM A A ™, 55— J5 0, 5ol Y 25 [Fpl
ST FEEE PRI O A P , B Ak, 5E 245, e R 2 IK- 1 2 ARBsh R) Rn - s AL i i
W DR 28 A LG 4 PR FR O I AR ) e A #E M 2 (sodium glucose transporter 2 inhibitor, SGLT-
2) 3R 2 R O DR B VR RGO M4 45 R
[(BeWE] HuBER K2R e ELe® oy  BGEEY . SCEBERN P2 o 04 s U B4
(2016NJMUZD037) HEAE T —FPASPEA R 5 1% : B OBUNIU: 2 OB PR
SE{E1EH (Corresponding author) , E-mail :455210613@qq.com BB EIGIT 2 HL0 A5 50 e M B

il

1 B



- 774 - [ S N

40 S
20204F5 A

P S 5 M HOSUNCRERl) B 275 2 Fh 2 i) H 25
FEARE

SGLT-2 41t 77) 3 4k 348 im B4Rk 1 Sk 32 21 R AP
MHERY H Y. SGLT-2 ) IF A —Fh el , LAe
130 A Hi AL LU Ak R 5 O BT . H T, 26
]2 24 0 By AN 24 9 A8 B Rk T 4
NRZ590I6 97 2 UM IR « 3545 5115 (dapagliflozin ) \
511t (canagliflozin ) B 5115 (empagliflozin ) F1I%R
#4511t (ertugliflozin ) o

2 SGLT-2 #PHI7 &y B HE L )

TEAEHAEOLT A S8k 32 U 1 ) 2 ARl 4 247
B /NG R AT, PR PRV AN AE R AR
2 WE 2L 38 1ok 4 MRS P B B350 S 254, o201 1
TAIMUNE b a s s e, b — R A iR
iz 25 A0 0 - 2 0 P [ % 02 2R 1 (sodium glu-
cose transporter, SGLT) """, SGLT-1 FEEA47 T/
B RS RIIR 2% B B 3k il /NS S3 B (B AAETE T 0
JIE, FaB O ME R # AR 2 . SGLT-1 & —Fh
AR ) AR 2 B ) B As A DR T A
P R o HAE T A — /N s A L Z R
SGLT-2 J&—F IR ) St i Be 1 it s ik, fr
TR T /N ST B B/ INERUE I VR ) A A
90%#% SGLT-2 WK, 10% i SGLT-1 Wi, SGLT
=2 I 3003 5 41 ) SGILT -2 ek 2 3 ¢y WA ol i s
FISE I PRME AR MR A R B
2y ANNA] , SGLIT-2 A1l 77) F)Y 7 BCAN MRS T IR &5 2 70l
FWEHT, FAR T IR AT FTE /N R g 5

3 O MERSN

3.1 s R

5 [ B i 24 W 7 TR RN IR 245 45 LR 43 )
FE 2008 4F- 1 2012 4F X} Bir A 108 BB 25 A7 1T
O LA 26 4R o X SO 7T AT TTAh IR 42 1 )
AR T PEAR BT 25 W 00 15 25 )R IR AE 45 3%
M OB L AR R B S . BRI, X
BRAN e Oo I 78 RS 1 32 103, ASE 7 26 i ] P R
LR R RO I A

FEURS B4t 2 RUAE PR £ 0400 IS 28 4 ik
I (EMPA-REG OUTCOME)"'Hr,7 020 {4 A 2 Bk
PRI I SR 2l Ik 4 T i 459 5 ) A8 BEATL
FEAZ WA ) ) 1) SRS 5114+ (10,25 mg/d) 34208
SRR R 314, e S 5B %2
L M PR IR, 432 BERR 259 (Bt it /N F

B 2 -1 A5 R K 2 -REE R R G RNRYT . SRR
FIZHAR LE , S 51 21 ) F2 B0 LA A B4 (f
O PET: ARBBEHE O NURESE AR EErEZE )
KRG, N 14% o FEUREELE 5 )y i (R 32 814
R ARRERO LR ERRIT MG AE ), 5%
TEFVZH AL L, RS B 20 1L PE T R0 7 38%
AT R AE T 380800 32% , O A B %080 35% , T
XoF o LR A AN A rr 2 A IR

RAE BN G RO LA PEAR BT SE (CANVAS) M 4
WA ZH 5T, CANVAS Fll CANVAS-Renal , {4 1
A ST O LA 1 &2 4k, 5 B R Ak 51
X8 RS- B 52 o BIF 5% 5 b AN TR) 5 4 (100
300 mg) -5 2 REFIA HAE O LA R O RICR , SIS
HLHRSE T 10 142 ) 2 BB s 8 3, Horh B 46
12 10 I 5895 AT 22 I A Sy TR 3R 1
o PHREIE R 3.64F . S5 &M RMIT
25 B/ INIR 2GR 2R - I A B R - R R
TR0 RO IS DR AP 5 5T 32 AT RYT -
A2 RARIEIRIT I , EELOD AT A R A%
FRET 14%, BEAR T ORI A A X2 FSE
TRALG M SET R IC B E 5 .

I Ah 35 K B ¥ 3o O I A R0 R 19 38 3 (DE-
CLARE-TIMI 58)"“th & % T 4553, Bt 17 160 B4
2 RUBE IR A - C B2 W S KR R A R B k&
It B Jik R R R A P 5 11%) 22 T s 6 R 26 ) A 2
BEALS R P, — A 232 R854 10 mg, o3 — 4142
Z AL RH), AL RN 4.24F . SR HTIAME B EE T
J& O LA AE T B0 B BRI L5 A 2 SRR T
17% , X FELC LS A R FHATCH B AR . FER
BT, ISR SRR T 24% 255 B NESS )R
(f3T eGFR T B 40% , 75 22 B B ARIR YT, S 3L
PEPESET)  EXHE ] R R T4 el

PG ST ROR 2 A0 145 45 R B8 (VER-
TIS-CV) " IEFE AT VA BRAR H 6O 1l A8 R0 S e
SE)RRIR N, ABFS LIS T 8 238 f4i] 2 AUk
PRI A IO M B B . 2 H WS E IR A%
HI SR M E , B0 M AN KRR & A7
At )b A 4 5, IR H A IR I 5 2 R AR
FE DR 4 A e, O 045 A8 T 0 A B
FUBFBET BT/ RS LB LT LA a8 1 4% .
32 S hETRE B Z MR

I AR )« 42 ) i b A DB A i 21 2 1
(HbA1e) K-, LA K 23 W6 A AR S It /K o 78
2014 4 R R —INZE A4 Hr i, G ABRIE R - 24



40455 5 1) BLOWSNELE 8 AF SGLT-2 4 7RI Ml PR £ O L A B T B S e [0 .

202045 H

B BRI R AR (B SRR ) , 2020,40(5) : 773778 - 775 -

ISR B R RS B R B0, (R FEHR U HbA e FI
23 T MR SE 2 /KT i 1 JR 7 SGLT-2 #h il
724 JA J5 HbA le BYREARMR B R SRl i
I AR B8 , 5 22 B0 410 B, HbA e B BEARTE K 24
6 I~ B IR B i E, LR R 1A X 1450 4]
BE I TR LSCE BT, 76 104 A, IRARA% 1)
100 mgZH HbA 1cF#(1£0.65% , RA%511 300 mg 2
HbA lc (4% 0.74% , 6 5%, 8 mg ¥ 41| 35 Ik 41 HbA 1c [
£0.55% " eAb, Has AT = 259 (IR
4R 22) , SGLT-2 41l 71 7 M2 1l 7 1l ‘s
AN B2 P XU R 259
I R IR FH IS A6 0085, 7 24 JEI B AT HbA 1e FAIG
0.86% , ZZEIFIA A HbA 1 fU FI%0.17% ™,

Bof 1M F < AR T 1 0, 0 ok ot s 1) o A1 5 0 T s
BB LS R R R AL R I BEARA Y, BH
{1 FH SGLT-2 F il 351 J5 #40 2 BW M e S 35 T B, g 4 e
B R B R R AT 5K E 2, SGLT-2 3l il 58 i 4
JE &% 2.46 mmHg,ﬁ?{(}fil@‘ﬂfﬁ 1.46 mmHg, [F]F
fifi 24 h ShA N HANET 3K 53 7R84 3.76 mmHg 1
1.83 mmHg ™" A, 7E 4R AHE il 1 SGLT-2
JIAH 59038 1T DA 24 b L1, A0 T v IR B IR
3 P11 e AURRE HE , A B AT g oy 118 RS
FLO LG FE R 2 LS 81 1 ] A i e 1y AN
HEmaC 2l e R BE BRI A S SR B TR R
M EIHFEM R . SRR vT BB 2 i T 90
il R -1 A R K 3R R G AR E Ak

R IR - IR S 2 2 OB IR & LAY & I TE
SR AI0Co I AE 50 114 2 95 SR R FE 21 . EMPA-
REG {5 Al CANVAS SC5GUEIH , 5 22 B RIAH E, 1B
& 51 ¥ B A% B 1 A AR TR B A
JIFL & i (LDL-C) 1 i 2 3 g 25 (A IH & B (HDL-C)
e RE s A B IR B MR B K, SGLT
2 A B B AR A G A BT I
JE i 2R B I A O A R AR ek D B kR
FEREAL Y A

[ RN N Y S TIN | = = R G AU L VA A P
PO, SGLT-2 41 il 57 T S 2R Hp 4 4 0 HE it 1
e PEAETE, BERAE 75 ¢ B (29300 keal/d) 78R
WA, 4 0 A PR 400 mL2 . MIBIT I 4
JURSEARER B E R, 6 A Ja ik Bka s , I
AR ]2 SGLT-2 #7004 8, 5% 48 )5 ik
EIHFE VA R, PR, A A R e e AR B Y
A R U B 2 ) ) 2 S AR A R R A T R T M
PESE NS

R IR - 1o PR R K T 2 3 B0 2% B R 2R (454
R AP 2 AR 1 B LR 5 1L T PR R 7K S H
P PRI B4 7= A A 22 [ (%) -1t , He o 29 709% 1)
PRIGHEM 2 PR, R HE 2 i b . A F5EiE
S SGLT-2 40 il 504 3 Jon PR A8 2 AHE 1 1 [ Bsf v £
HEPRBRHE , R AP i R R KT
3.3 B L6 AL
3.3.1 A E M e A

i WLET 4 Ak 2 o0 IE 224 5 800 3 1 B 2 3F
T o SRHTE A Y T 2 0 A A O UL 2 0 20 B A
FIRE A, T B0 E U RE U MR D) RE e g
FENE A 2 BRI /N B, SR 1 10 &1 7 RS 510 e
Y67 AT RERAR 8] B O LT Ak etk sl bk ) el 2T 4
b TEEAR Bl kG TR O JILTE] 5 I W A4 i 32 i A UL
ALK, FEF—ge AR St k3
TN R DI REFAELE T Sk Afb > . sk, 76 sh e
R E R SGLT-2 #0700 ] k2 3 a9 ot i 5 Ak
WL 20 B 2220, I ] sk A A 3 D R &1
Hefp,

3.3.2 XS LE RS

FEC LA L SRR Ca® & ATP FIdT A AL
itE & WA G ) 22— o O LA B BT Na il Ca® ik i
T AL AR P Ca” e B A2 s IR 20 ) 3
AL IEMESE T A IR SN R . AT BoR,
R ) e L )OI Na'/H 2846 (Na'/H' exchang-
er, NHE ) SR [ {1%. 0o JULZH M J S5 Na* Fll Ca> ¥ i, 34
Jes MU kLA h Ca” /K-, DART I 9E © 43R
B, NHE 992 B0 o] LL7E sh i vh 36 5 sk
OV FE AEE R AN I 2 XA ARSI el 7 8
TRNEEAL . A BT 3% BH TR 510 00 I 1) 25 Ak
SR IE AT WU QI R e 40k SR, A ™ B
7 A A WA e o 2 WA 5 M 7 R R S
IR , FE L = O WLBE & 19 7= A W T 22 IR
AiTRE"

333 PSR R AT R R

SGLT-2 il FXF O Re A 2277 IR 520, A4
YD AN i M RS LA R ek A A A G i 40 i A
KU X ) 2 S B E AP IR DI RE R G . 7E
O 7 3 by 1 Je JA A R BB 28U o, SGLT-2 41 il 551 ]
DI A2 S AR BRI A S 87 sk R W AR i B m 7
Verma 55438 10 451 2 BOE PRI A I LB 2
A MR SGLT-2 #1371 JA% 51134+ (10 mg/d)3 N H A
AN ZEE SR DIRE B E s . A WFE R
T kK& 6 4 H G, R O 1 2 BUBR IR R 5



< 776 Mo

BE Ok ¥

40 S

24 202045 1

7r 2 B D RE S A - AT T 1 I e 1 5
5 ZAMEERET 5K Rz Sl I (R LA (B o) A2
R TFR L (left atrial volume index, LAVI) (2.0 %
J5t 5 8 U (left ventricular mass index, LVMI) 345 B
WHGEE ', SGLT-2 05X 26 28 &7 5K D RE 2 0 1Y
BADIPLE i ANTEAE , 7T REJE SGLT-2 il 57 4 A JR
W AR AT 7 T A4 RO
334 BHHET

S BB 1l 7 T Bl B iy 2 2R T30 g W 1A
Wk NS IMERI S 5 0wk A
WEFE R, IR T A 7 4nd 2R R kO LA AE | 1 H:
b i 195 R 7~ W IRk R B BT R ALC BELR VR .
SGLT-2 41 il 57 e A by S — R B2 A R 7 A 511
UM W7 A1~ Z 6] A 8 7712, O BRI 3R WL
AERRAR . Garvey S5 i i —IREFE R, 54451
FEWRAR L, R A% 51 v w1 785 93 3 K1 AR 25%
M35 REEZ KN 17% 0 Sato 557" ) — A5
B, IRAR I AT Yl 0 S BB RE D5 1 S5 67, T 0 Ah
WERE W FE O W A A ke % B OCE SR, R
B T B A AR B, (5 SGLT-2 #1457 e 22
JI 7 7K - 19 77 =2 i o B B, ROk 1 AN T A€ SGLT-2
et 0 59V AL AR 32202 52 i g 17 240 2R D R AL 2
JR D5 i 2%

4 INEERZE

PR 50 MILAE RGBS B I 5, SGLT-2 410 i 51
B 1 BA BRI AN 38 RERIGE O ML B U
REAS e SGLT-2 41 il 77 14 ML A 4 A0 1) 3 ZEATLA
BRI PR M A AN IR O 2 FE A O LA
LRGN T3 715 . R SGLT-2 4l il 7 2 28
WRECE 1 2 BB PR 19167 07 1% (B A PR 2R
BRI . HRTE A BE5E 4= B WO 1L A8 7
Ak B D B BEAIL o HK, 3B AN TE A IX SR
S R LA 2 o A i S AR T A
OB R E ARE . BEAh, 3k 225 Wit O i 4
P U B I B /e bl o J8 8 5 LA 3IIESE
Je AT 45 TARBE IR R F AR . WIS 2R
P RE A i PR SE B e B B A T kS
(5% 30K ]
[1] MOZAFFARIAN D,BENJAMIN E J,GO A S, et al. Exec-

utive summary: heart disease and stroke statistics--2016
update: a report from the American Heart Association[ ] ].
Circulation, 2016, 133(4) :447-454

[2] TENTOLOURIS A, ELEFTHERIADOU I, ATHANASA-

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

KIS K, et al. Prevalence of diabetes mellitus as well as
cardiac and other main comorbidities in a representative
sample of the adult Greek population in comparison with
the general population[J]. Hellenic J Cardiol,2018,DOI
10.1016/j.hjc.2018.04.008

UK PROSPECTIVE DIABETES STUDY (UKPDS) GRO-
UP. Intensive blood -glucose control with sulphonylureas
or insulin compared with conventional treatment and risk
of complications in patients with type 2 diabetes (UKPDS
33)[J]. Lancet, 1998,352(9131) :837-853

HOLMAN R R,PAUL S K,BETHEL M A, et al. 10-year
follow-up of intensive glucose control in type 2 diabetes
[J]. N Engl J Med,2008,359(15) : 1577-1589
ELEFTHERIADOU 1, GRIGOROPOULOU P, LIBE-
ROPOULOS E, et al. Update on cardiovascular effects of
older and newer anti-diabetic medications [ J]. Curr Med
Chem,2018,25(13):1549-1566

AMERICAN DIABETES ASSOCTATION. Pharmacologic
approaches to glycemic treatment: standards of medical
care in diabetes-2019[] ]. Diabetes Care, 2019, 42 (Suppl
1):590-5102

JORGENS V. The roots of SGLT inhibition : Laurent-guil-
laume de koninck, jean servais stas and freiherr josef von
mering[]]. Acta Diabetol ,2019,56(1) :29-31
HIMSWORTH H P. The relation of glycosuria to glycae-
mia and the determination of the renal threshold for glu-
cose| J]. Biochem J,1931,25(4):1128-1146

WOOD 1 S, TRAYHURN P. Glucose transporters (GLUT
and SGLT) : expanded families of sugar transport proteins
[J]. BrJ Nutr,2003,89(1) :3-9

KANAI Y, LEE W S, YOU G, et al. The human kidney
low affinity Na"/glucose cotransporter SGLT2. Delineation
of the major renal reabsorptive mechanism for D -glucose
[J].J Clin Invest,1994,93(1) :397-404

ZHOU L, CRYAN E V,D’ ANDREA M R, et al. Human
cardiomyocytes express high level of Na'/glucose cotrans-
porter 1 (SGLT1) [J]. T Cell Biochem,2003,90(2) : 339-
346

VALLON V. The mechanisms and therapeutic potential of
SGLT2 inhibitors in diabetes mellitus [J]. Annu Rev
Med,2015,66:255-270

FERRANNINI E, SOLINT A. SGLT2 inhibition in diabe-
tes mellitus: rationale and clinical prospects[J]. Nat Rev
Endocrinol ,2012,8(8) :495-502

ZINMAN B, WANNER C, LACHIN J M, et al. Empa-
gliflozin, cardiovascular outcomes, and mortality in type 2
diabetes[ J ]. N Engl ] Med,2015,373(22):2117-2128
NEAL B, PERKOVIC V, MAHAFFEY K W, et al. Cana-

gliflozin and cardiovascular and renal events in type 2 dia-



FA40EH S B
202045 A

Wy, /NG B AR SGLT-2 Jhil 35 ee s b i 28 U VA s T o b e [ ).
B BRI R AR (B SRR ) , 2020,40(5) : 773778

<777 -

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

betes[ J]. N Engl ] Med,2017,377(7) :644-657
WIVIOTT S D,RAZ I,SABATINE M S. Dapagliflozin and
cardiovascular outcomes in type 2 diabetes. reply [J]. N
Engl ] Med,2019,380(19) :1881-1882

CANNON C P, MCGUIRE D K, PRATLEY R, et al. De-
sign and baseline characteristics of the evaluation of er-
tugliflozin efflcacy and Safety CardioVascular outcomes
trial (VERTIS-CV)[J ]. Am Heart J,2018,206:11-23
MONAMI M, NARDINI C, MANNUCCI E. Efficacy and
safety of sodium glucose co-transport-2 inhibitors in type
2 diabetes: a meta-analysis of randomized clinical trials
[J]. Diabetes Obes Metab,2014,16(5) :457-466
PETERS A L, BUSCHUR E O,BUSE ] B, et al. Euglyce-
mic diabetic ketoacidosis: a potential complication of
treatment with sodium - glucose cotransporter 2 inhibition
[J]. Diabetes Care,2015,38(9):1687-1693
ROSENSTOCK J, FERRANNINI E. Euglycemic diabetic
ketoacidosis: a predictable, detectable, and preventable
safety concern with SGLT2 inhibitors [J]. Diabetes Care,
2015,38(9):1638-1642

ADLER A I, STRATTON I M, NEIL H A, et al. Associa-
tion of systolic blood pressure with macrovascular and mi-
crovascular complications of type 2 diabetes (UKPDS
36) : prospective observational study[J]. BMJ, 2000, 321
(7258) :412-419

DESOUZA C V, GUPTA N, PATEL A. Cardiometabolic
effects of a new class of antidiabetic agents[J]. Clin Ther,
2015,37(6):1178-1194

MAZIDI M,REZAIE P,GAO H K, et al. Effect of sodium-
glucose cotransport-2 inhibitors on blood pressure in peo-
ple with type 2 diabetes mellitus: a systematic review and
meta-analysis of 43 randomized control trials with 22 528
patients[,]]. J Am Heart Assoc,2017,6(6):1-11

BAKER W L, BUCKLEY L F,KELLY M S, et al. Effects
of sodium-glucose cotransporter 2 inhibitors on 24 -hour
ambulatory blood pressure:a systematic review and meta-
analysis[ﬂ. J Am Heart Assoc,2017,6(5):1-12

KARIO K,0KADA K,KATO M, et al. 24-hour blood pres-
sure - lowering effect of an SGLT -2 inhibitor in patients
with diabetes and uncontrolled nocturnal hypertension : re-
sults from the randomized, placebo - controlled SACRA
study[]]. Circulation, 2018, 139:2089-2097

HSIA D S,GROVE O,CEFALU W T. An update on sodi-
um-glucose co-transporter-2 inhibitors for the treatment of
diabetes mellitus [J]. Curr Opin Endocrinol Diabetes
Obes,2017,24(1):73-79

VERGES B. Pathophysiology of diabetic dyslipidaemia:
where are we?[J ]. Diabetologia,2015,58(5) : 886—-899
NEAL B, PERKOVIC V,MATTHEWS D R. Canagliflozin

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

and cardiovascular and renal events in type 2 diabetes
[J]. N Engl ] Med,2017,377(21) :2099

STORGAARD H, GLUUD L L, BENNETT C, et al. Bene-
fits and harms of sodium-glucose co-transporter 2 inhibi-
tors in patients with type 2 diabetes: a systematic review
and meta—analysis[]]. PLoS One,2016,11(11) :e166125
ORTEGA F B,LAVIE C J, BLAIR S N. Obesity and car-
diovascular disease[]J]. Circ Res, 2016, 118(11) :1752—
1770

RAJEEV S P,CUTHBERTSON D J, WILDING ] P. Ener-
gy balance and metabolic changes with sodium-glucose co
-transporter 2 inhibition [J]. Diabetes Obes Metab, 2016,
18(2):125-134

ALICIC R Z,JOHNSON E J, TUTTLE K R. SGLT2 inhi-
bition for the prevention and treatment of diabetic kidney
disease: A review [J]. Am | Kidney Dis, 2018, 72 (2):
267-277

FERRANNINI E, MUSCELLI E, FRASCERRA S, et al.
Metabolic response to sodium-glucose cotransporter 2 in-
hibition in type 2 diabetic patients [J]. J Clin Invest,
2014,124(2) :499-508

i 4R, X BRL R AR BS W2 AU IRIR A A
I PRIR MLAE B FER PRR Ze BT L) ). B st BE R R4l
(ARBI#AR) ,2018,38(11) : 1540-1544

CHINO Y,SAMUKAWA Y,SAKAI S, et al. SGLT2 inhib-
itor lowers serum uric acid through alteration of uric acid
transport activity in renal tubule by increased glycosuria
[J]. Biopharm Drug Dispos,2014,35(7) :391-404
FEDAK P W, VERMA S, WEISEL R D, et al. Cardiac re-
modeling and failure from molecules to man (Part 1I ) [Jl.
Cardiovasc Pathol ,2005,14(2) :49-60

LIN B, KOIBUCHI N, HASEGAWA Y, et al. Glycemic
control with empagliflozin, a novel selective SGLT2 inhib-
itor, ameliorates cardiovascular injury and cognitive dys-
function in obese and type 2 diabetic mice [J]. Cardio-
vasc Diabetol ,2014,13:148

SOLINI A, GIANNINI L, SEGHIERI M, et al. Dapa-
gliflozin acutely improves endothelial dysfunction, reduc-
es aortic stiffness and renal resistive index in type 2 dia-
betic patients: a pilot study [J]. Cardiovasc Diabetol,
2017,16(1):138

NAGAREDDY P R, MURPHY A J,STIRZAKER R A, et
al. Hyperglycemia promotes myelopoiesis and impairs the
resolution of atherosclerosis [J]. Cell Metab, 2013, 17
(5):695-708

TAHARA A, KUROSAKI E, YOKONO M, et al. Effects
of sodium-glucose cotransporter 2 selective inhibitor ipra-
gliflozin on hyperglycaemia, oxidative stress, inflamma-

tion and liver injury in streptozotocin-induced type 1 dia-



40455 S W

- 778 2R = = S N = 4 20204E5 A
betic rats[ J]. J Pharm Pharmacol ,2014,66(7) :975-987 betol ,2017,16(1):16
[41] GALLO L A, WARD M S, FOTHERINGHAM A K, et al. [46] KUSAKA H,KOIBUCHI N,HASEGAWA Y, et al. Empa-

[42]

[43]

[44]

[45]

Once daily administration of the SGLT2 inhibitor, empa-
gliflozin, attenuates markers of renal fibrosis without im-
proving albuminuria in diabetic db/db mice [J]. Sci Rep,
2016,6:26428

BAARTSCHEER A,SCHUMACHER C A, WUST R C, et
al. Empagliflozin decreases myocardial cytoplasmic Na
(+) through inhibition of the cardiac Na (+)/H (+) ex-
changer in rats and rabbits [J]. Diabetologia, 2017, 60
(3):568-573

BAARTSCHEER A, HARDZIYENKA M, SCHUMACH-
ER C A, et al. Chronic inhibition of the Na"/H" - exchang-
er causes regression of hypertrophy , heart failure , and ion-
ic and electrophysiological remodelling[J]. Br J Pharma-
col,2008,154(6) : 1266-1275

SANTOS-GALLEGO C G,REQUENA-IBANEZ J A,SAN
A R, et al. Empagliflozin ameliorates adverse left ventricu-
lar remodeling in nondiabetic heart failure by enhancing
myocardial energetics [J]. T Am Coll Cardiol, 2019, 73
(15):1931-1944

KIM S R, LEE Y H, LEE S G, et al. The renal tubular
damage marker urinary N-acetyl-beta-D-glucosaminidase
may be more closely associated with early detection of ath-
erosclerosis than the glomerular damage marker albumin-

uria in patients with type 2 diabetes[J]. Cardiovasc Dia-

A A A A A A A LA LA A LA L R A R R R e

s

S

=

e

e

e

AL LR e e e

N

0

[47]

[48]

[49]

[50]

[51]

gliflozin lessened cardiac injury and reduced visceral adi-
pocyte hypertrophy in prediabetic rats with metabolic
syndrome[]]. Cardiovasc Diabetol ,2016,15(1):157
ABBASI F, CHU J] W, MCLAUGHLIN T, et al. Effect of
metformin treatment on multiple cardiovascular disease
risk factors in patients with type 2 diabetes mellitus [J].
Metabolism,2004,53(2):159-164
VERMA S, GARG A, YAN A T, et al. Effect of empa-
gliflozin on left ventricular mass and diastolic function in
individuals with diabetes: an important clue to the empa-
reg outcome trial? [J]. Diabetes Care, 2016, 39 (12) :
e212-e213
SOGA F,TANAKA H,TATSUMI K, et al. Impact of dapa-
gliflozin on left ventricular diastolic function of patients
with type 2 diabetic mellitus with chronic heart failure
[J]. Cardiovasc Diabetol ,2018,17(1):132
GARVEY W T, VAN GAAL L, LEITER L A, et al. Ef-
fects of canagliflozin versus glimepiride on adipokines
and inflammatory biomarkers in type 2 diabetes [J]. Me-
tabolism,2018,85:32-37
SATO T,AIZAWA Y, YUASA S, et al. The effect of dapa-
gliflozin treatment on epicardial adipose tissue volume
[J]. Cardiovasc Diabetol ,2018,17(1):6

(WFm BT 2019-11-09

A A A A A A A A LA LA A AR LA S AR SR R R R
)
(

MR

¢
2
§
¢
A
Pl

q

==

LA

AR A

e

e

W

DI

Y

(& |

Y

S

[

R A A A A A A A A A A A A A A A A A A A LA A A LA LA A LA LA A AR LA A R R e e e Y



