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[Abstract] Objective To explore the effect of sodium glucose cotransporter 2 (SGLT-2) inhibitor on major cardio—
vascular risk factors in type 2 diabetes (T2DM) patients. Methods ~ One hundred and forty four T2DM patients admitted to
the Department of Cardiology of General Hospital of Angang Steel Group from October 2019 to October 2021 were selected as
the research objects, and were divided into control group and observation group according to the random number table, with
72 patients in each group. The control group was treated with routine therapy, and the observation group was treated with
SGLT= inhibitor (daggligin) on the basis of the control group. Obesity index [body mass index (BMI), waist hip ratio
(WHR)], blood pressure level [systolic blood pressure (SBP), diastolic blood pressure (DBP)], blood glucose index [fasting
blood glucose (FPG), glycosylated hemoglobin (HbA,,), blood glucose in 2h after meal (2hPG)], blood lipid level [total cho—
lesterol (TC), low-density lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol (HDL-C), triacylglycerol (TG)]
Levels of inflammatory related factors [C-reactive protein (CRP), interleukin-6 (IL-6), tumor necrosis factor—o (TNF-a), Lev—
els of homocysteine (Hey)], adiponectin (APN), leptin (LP), resistin, and adverse reactions. Results Compared with that be—
fore treatment, the levels of BMI, WHR, SBP and DBP in the two groups decreased after 3 months of treatment, and the levels
in the observation group were lower than those in the control group (/P =3.036/0.003, 4.346/ <0.001, 5.088/<0.001, 4.225/ <
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0.001). The levels of FPG, HbA,, and 2hPG in the two groups were lower than those in the control group (# =4.323, 3.884, 4.
159, P <0.001). The levels of TC, LDL-C and TG in both groups decreased, and HDL-C levels increased, and the improvement
in the observation group was better than that in the control group (#P =3.669/ <0.001, 3.278/0.001, 3.781/ <0.001, 2.458/0.015).
Serum CRP, IL-6, TNF-u, the level of Hey in the observation group was lower than that in the control group (#/P=4.795/<0.
001, 3.325/0.001, 3.229/0.002, 4.032/ <0.001). The serum APN in both groups increased, the levels of LP and resistin decreased,
and the improvement in the observation group was better than that in the control group (#/P =4.097/<0.001, 5.690/ <0.001, 2.

756/0.007). There was no significant difference in the incidence of adverse reactions between the two groups (P >0.05). Con—

clusion The addition of SGLT=2 inhibitor on the basis of routine treatment can further control the major cardiovascular risk

factors of T2DM, reduce the inflammatory reaction of the body, regulate the expression of fat factors, reduce the incidence of

adverse vascular events, and has good safety.
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DML R ( cardiovascular disease, CVD) Sy 2 #Y
¥EPR A ( type 2 diabetes mellitus, T2DM) =351 A& 0 , b,
S FHOLIR g MAET- 1 EZF A, T2DM B E 77—
Tt R Db LA 1 B R 2% B0 g 0 ML A9 v XU A
BE L T2DM B3 CVD 5L FINE A X, ZHINE
ALSE S 25T A LA R XU o kA v
J& TN — WA R Z 8 A 2( SGLT2) i, nT 4
TR, AN KE, S T2DM 8 R 259 -
IEAFRMISE & R, SGLT2 Sl AU EAT FebifE A, i
XA ER P ERA —E MM o BT, R
¢ SGLT-2 i3I T2DM 35 B0 M 45 1 R 28 1Y)
SR, LA T2DM R PR BEG IR AR , B W T
1 #R5AE
1.1 IGPR%ERE  $EEL2019 4F 10 H—2021 4F 10 A #
P AT FL R B BEO INBHIBGA Y T2DM B35 144 i1
MBS 4 BB HL BT F 1k DA 12 1 LB 43 ok o
LB, 45 72 e 2 2H MR S A S R IR R 4 5
( BMI) JFE W0 ARG S & I - T2DM 5K 16 33t 4%
S, 2R gt 7 2 (P >0.05) , AR ok, W
1o ARUFRAEEBECIEZ 51 2 HtifE (20190821103) ,
B R R EAE R B A R .

1.2 JREESEbRME (1) A ARRHE: OBRFE “BIXK
KLU IR B 1A 5 IS I (2018) 71 2 AR fE: @77
16 E B0 M GRS K JEE( BMI=24 kg/m?) | 4
S DBHEInZT B (A ( HbA,) =7.5% J, MRS % [
JHEBE(C TC) =5. 2 mmol /L B AR % B2 A 2 11 I [ it
( LDL-C) =3. 1 mmol /L 55 %% B % 8 4 A [#f( HDL-
C) <1.0 mmol/L 3 =R HH( TG) =1.8 mmol/L ], &
HLE [ 45 5 ( SBP) = 140 mmHg ff 5 A £ 4F 3K IR
( DBP) =90 mmHg ], it /&£ AT 3 — 0 R 7] s BT WLk
I B SEEARLCo AL I 35 3, TG &) PRl 0t A8 g ot 75 = 17 ol 5

@R ME R AT, BT A 78 A A IRYT o (2) HERR

tiif: DT O QT BB I RERETS: OKS
SR AR @I WIA7 A T2DM 2R & 6
TEAESPE MR G © PG DEKY 3 3
Ve P S I @A ASTIFSE 9 M 24543 -

T WAL S UKL T2DM B 1 PR BERL He
Comparison of clinical data of T2DM patients in the con—

Tab. 1

trol group and the observation group

X HEZH WZEA

m H (n=72) (n=72) NE PIE
R H 1) 44728 42/30 0.116 0.734
R (x x5, %) 60.85+5.71 59.28 £5.11 1.739 0.084
BMI( % +s,kg/m?) 25.42 £1.58 25.27 £1.52 0.581 0.563
TR (x x5, ) 8.28+1.41 8.06+1.33 0.963 0.337
WA () %) | 39(54.17)  41(56.94)  0.113 0.737
W [ %) ] 32(44.44)  28(38.89)  0.457 0.499
BIEE (B %) ] EIME 41(56.94)  39(54.17)  0.456 0.929

WEE RGP 28(38.89)  25(34.72)  0.269 0.604
AR RGP 26(36.11)  29(40.28)  0.265 0.607
T2DM Fjasfes [l %) 1 27(37.50)  24(33.33)  0.273  0.601

1.3 RIT L N R4 AR B RO B A A B4R
T LS SR YT R T 4 (RIS AR A R
ST FH IR B 25 ( A 4E SGLT2 HkI3]) 3513 569 1 %
FIRIT  MTT RS DU R 2 WA T s , 1078 Rk = 7%
AT A 350 0 T 3R B A il 2 A ) 351 A5 A
SRR Bl ) DTRR( I R 7K RN il 254 BR 23 7]) 100 mg/d
AR [0 A Wi R R o e P o L2 s o W) R 2
fih Fn A SGLT2 #1357 ( 3K 4% 51 ¥+, AstraZeneca AB
Al S mg/RGERTHR, BR 1 IR 2 AHELG
T3INH

1.4 SR bR 55k

L1 i BERERE AR 367 A & dfyr 3 1 H
J& 1-4F 8: 00—10: 00 il & SBP. DBP; Al 45 45 [BMI.
B ( WHR) .
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1.4.2 (R BRI : 7E307 T AARYT 3 A 5 B
BB R a3 R R ki 3 ml, DA 4 @ 3h AR Ak AR
( SB[ D70 SN F), AUS800 HY) il 72 25 I 1l A ( FPG) .
B 5 2 h 52 hPG) |, DASEFN L35 2 B ik il s H 4k i
ZLAEF(HbA,) Ko

1.4.3 g /K-EARzI: b aRE ki LA 4> A A4k 7 B
(2 E L7 & N W], AUS800 %) 44l TC. LDL-C.
HDL-C.TG 7K

14,4 IfE RPEACH TP B ECRH RE A
JE T B it 4 ol 25000 B IR I, LA TR EDR 6 78 W 32k )
& CHEE [ ( CRP) 14 R -6( 1L-6) | i E SR AL K]
o TNF-o) | [F] BB R ( Hey) | 12U & b i
BRAEY) A w) $ it

1.4.5 IfiiEAREEER ( APN) JEHZ(LP) HRPTIEK ( resis—
tin) ZKSPAGI: AR il I Al EBG £ Y28 IR B 7 APN
LP.resistin 7K, 387 &0 A mE 55 AEY A -
1.4.6 AR AR 051G PR ETE
AR Sk B R AE D RSN B -

L5 Git2edrik RHI SPSS 25. 0 B4 4k FRA 4
TR I R (%) o, dlla] LR F X
I IEAME B R RORI & £ 5 $R 2 21 18] He ek )
ST FEAS ¢ K555, PN LU R B XT ¢ K235 . P <0. 05
REFAGIFE L.

2 & B

2.1 2 BTG IE E RS AR R AT LA IRYT T
2 4| BMI. WHR.SBP.DBP L #¢, 22 3 K4 it 5 X
(P>0.05); 897 3 A~ A J5 2 41 BMI.WHR. SBP.DBP
PIES6YT B FEAG, HOW AR T X4 (P <0.01)
WZFE2,

2.2 2 HRYTHIIG BES AR LA IRYT T 2 41 FPG.
HbA, 2 hPG KV, ZRILFITFE L (P >
0.05) ; 3697 3 ™ HJG 2 41 FPG.HbA,, .2 hPG /K-

FEAG , HLOUERLHAR X FE4H( P <0.01) , W3 3.

R3OXHHRGE WYL T2DM B F RIS MU IR bR
HAL (29
Tab.3 Comparison of blood glucose indicators between T2DM pa—
tients in the control group and the observation group before

and after treatment

4 % mfE FPG( mmol/L) HbA.(%) 2 hPG( mmol/L)
XA JRITHT 8.92+0.96 8.85+1.13 11.97 £1.67
(n=72) &JFE  7.05+0.77 7.53 +0.68 9.58 +1.28
WELH JRIFRT 9.16 £1.11 8.69 +1.04 12.46 +1.86
(n=72) JA¥7FkE  6.53£0.67 7.08 +0.71 8.73 +1.17
/P XTHRLANME 12.894/ <0.001 8.493/ <0.001 9.638/ <0.001
t/P BN 17.2127 <0.001 10.849/ <0.001 14.404/ <0.001

t/P QYT IS4 EIME  4.323/<0.001 3.884/<0.001 4.159/<0.001

2.3 2 HIRYTHTE AR K- LhAs 1697 T 2 4 TC.
LDL-C.HDL-C.TG 7K~ [t #% , 25 7 o4t it2¢ 5 L( P >
0.05) ;7497 3 ™A G 2 41 TC.LDL-C.TG /K34 [A%
HDL-C 7K -3 45, HOUL SR 41 ol 56 72 B AL F X iR 4
(P<0.05) , L3 4.

2.4 2 HIRYTHT G MLIE RAEAHSCH FARE L R
ST 2 417 CRPLIL-6.TNF-o« Hey 7K [L 4%, 25
TG FE L (P >0.05) ;3097 3 M A J5 2 A IiiE
CRP.IL-6.TNF-o« Hey 7K - 34 8536 7 1 B %, LW 5
AT X HRAL( P <0.01) , W#E 5.

2.5 2 HIBITHT G ML APN. LP.resistin /K- L%
IRYTHI 2 s APNLLP resistin 7K HUAL, 22 5% T05E
TSP >0.05) ;3697 3 N H G 2 4Ll APN Ft
1, LP resistin 7KV RIS, FL R 2 2H i 38 2 41 1 X HR
ZH(P<0.05) , L% 6.

2.6 2HARRN ALK 2 HARRN AR
Fe, 22 7 G L (x* =0.929,P =0.335) , I,
7.

R2 XA T2DM B EG)T RIS LR AR K AL (2 +9)

Tab.2 Comparison of obesity indicators and blood pressure levels of T2DM patients in the control group and the observation group before

and after treatment

4 I} i) BMI( kg/m?) WHR SBP( mmHg) DBP( mmHg)
X R ZH JRITHT 25.42 +1.58 0.91 +0.08 155.08 +11.36 91.62 8. 11
(n=172) BITE 24.61 +1.02 0.86 +0.06 130.57 = 9.09 85.46 +7.09
MR VRITTHT 25.27 +1.52 0.93 +0.09 152.65 + 9.58 89.34 £7.16
(n=72) RITIE 24.06 £1.15 0.82 +0.05 123.14 + 8.42 80.53 +6.91
t/P X HELH N 3.655/ <0.001 4.243/ <0.001 14.295/ <0.001 4.852/ <0.001
t/P B N 5.387/<0.001 9.066/ <0.001 19.633/ <0.001 7.513/ <0.001

/P 3597 5 4 IalE 3.036/ 0.003

4.346/ <0.001

5.088/ <0.001 4.225/<0.001
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Rz 6 NHEL 5WEL4 T2DM B E VAV R G LTS APN.LP. resis—
tin 7K (x+9)

Tab.6 Comparison of serum APN, LP and resistin levels between
the control group and the observation group T2DM patients

before and after treatment

4 B APN( mg/L) LP( pg/L) resistin( pg/L)
XHHRAL JRYTHT 3.42+0.61 1.75+0.42 3.09+1.17

(n=72) JAJFE  4.05:0.94 1.55 £0.36 2.68 £1.08

WIEELH  VAYTRT 3.51+0.52 1.81+0.34 3.25+1.24

(n=72) J&J7)G  4.87+1.08 1.24 £0.29 2.17£1.14

(/P XTRBLANME 4.771/<0.001 3.068/ <0.001 2.185/ 0.031
/P RN 9.627/ <0.001 10.826/<0.001 5.441/ <0.001
t/PIRYFIG4HMEME  4.097/<0.001 5.690/ <0.001 2.756/ 0.007
34t

T2DM BB ZETLAN 7B P A 15 L ~ LB 25 L
I J 465 2 R 3 KR ARE R AL PRI 22, S 30 CVD & 2E XU
BB, 3 B 5% T2DM #8257 i 1) f) 3 i
PRI o T2DM o L5 16 I PR 250 435 45 % A 2 1
LR I AR 255 , B 25 1 AR S S R T 5 PR 2%, i
WL S I I S5 g A 4 AT S R 2 BRIt

R4 XS] T2DM B E YT MR K- AL

LA Z i PR 2 254 0 AR CVD & A R 4%
FE,

T2DM %/ CVD 7E4E 2 2 R K i R 45 5 i 2%
PRGSO A Tl A 1 2 2 R 25 T K 00 v
MBRRIRAS T 2 1 J80 0o L4 28 45 26 BACAE L T 96 o
LB KUK ()RR 5 IR 7T 68 L5 P B 30 375 1 94
S K L R R AL , o T RO B KU
DRIHCXT T T2DM B34 7, 42 i i 41, [5) BE  x ai
JE LA 45 F2 300 U5 f B PR R R A7 #5 . SGLT2 Hy
B RS /NS b A 3 R U A AR
AR MR 2, M) SGLT2 W FAR MU /K F , fH I
AL 5 22 A0, (8RR AL IR ARG 3 4% 571074l SGLT-
2 450, A SGLT=2 , T R A SR W b A w7
VNG T IR A S5 DTG 35 ) A8 A1
HORNY o BEE X SGLT2 3 FIRF ST R A, & B HAR
A RE B K, 8 RERE AT CVD KU Y o 7E—
5 Meta 4347 H1 95 1 SGLT-2 41047 B ok 3% T2DM i
TG PRZE 5 A58 2 I AE T 2% R R I 1L 45 =
Ao HLRR N TR 27 2 T RR VIV PR BT 52 1 4

(x +s,mmol/L)

Tab.4 Comparison of blood lipid levels of T2DM patients in the control group and the observation group before and after treatment

A0 Fif 1] TC LDL-C HDL-C TG

oyt YEIT R 5.42+1.13 3.24 +0.86 0.95£0.26 2.34 £0.75
(n=172) BITE 3.56 +0.70 2.510.73 1.19 £0.27 1.72 £0.52
MR IRYTHT 5.51+1.08 3.39 +0.94 0.89 +0.21 2.27 £0.61
(n=72) R E 3.11 20.77 2.14 £0.62 1.38 £0.33 1.54 +0.34
/P X} B N AE 11.873/ <0.001 5.491/ <0.001 5.433/<0.001 5.765/ <0.001
/P SR N {E 15.354/ <0.001 9.419/ <0.001 10.630/ <0. 001 8.870/ <0.001
/P 3BT e AR E 3.669/ <0.001 3.278/ 0.001 3.781/ <0.001 2.458/ 0.015

RS X HELLE WELL T2DM BFEIRYT B ML 2 PEAR OGP 7K He s

(x+5s)

Tab.5 Comparison of serum levels of inflammatory related factors between the control group and the observation group T2DM patients before

and after treatment

45 s} ] CRP( mg/L) IL-6( pg/L) TNF-a( pg/L) Hey( pumol /L)
popitektl IRITHT 4.33 £1.06 3.29 +0.86 7.20 £2.29 13.94 +2.41
(n=72) BRI IR 3.76 0.62 2.89 +0.62 6.49 +1.22 12.07 £1.21
WL Py il 4.21£0.92 3.41 £0.94 6.97 £2.16 13.56 +2.87
(n=72) HITIE 3.24 +0.68 2.56 +0.57 5.87 +1.08 11.18 £1.43
t/P X HRLH N 3.939/ <0.001 3.201/ 0.002 2.322/ 0.022 5.884/ <0.001
/P WMEELH N ME 7.195/ <0.001 6.561/ <0.001 3.865/ <0.001 6.298/ <0.001
/P 387 S5 LI 4.795/ <0.001 3.325/ 0.001 3.229/ 0.002 4.032/ <0.001

R7T STIBAMELH T2DM B FH A BRI &4 I

[l %) ]

Tab.7 Comparison of adverse reaction rate of T2DM patients in the observation group of the control group

45 % 20 [AC] ALKt Sk B HRAE O SRR %)
X} IR 72 1(1.39) 2(2.78) 0 1(1.39) 4(5.56) 11.11
W4 72 2(2.78) 2(2.78) 1(1.39) 1(1.39) 6(8.33) 16.67
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I B PR AT CVD #8153 g iy, X T T2DM
CVD s777E 5 160 L4595 AR %, 7 R A SGLT=2 41l
AN B Co I A5 A XU« LA BF SR 3 3 B, SGLT2
O 700 T I T P B 2 ML A IR, ke 32 K 40
WG« fEIG R G T SGLT2 7% T2DM %0 i
B FERIR 210 T BRCR A T 9T A Rl . T
B ASHFFE T T2DM 83 5% B SGLT=2 #iiiI513477 . 18
TGRS 3O L5 I PR AR A L 1A
7 S5 TP < LS~ 0L 258 O I A s PR 22 175 3 1
B, B R, 5 Cowie 2817 B ST 45 2100 .
A] UL, SGLT-=2 4l T2DM 53 CVD KUK FAA A Ji
PRI AT RE DR Tl PR R A5 2 T Al o A AR L
HITTRES LT L7 145 9% (1) SGLT-2 41 71 m] 38 sk
WA AR K- DML T IR A5, AT L A% B L
1093 , DI 400 a1 2l Jok o6 B i Ak B o0 WILET 2 Ak, & $5 1%
Bt O D REAE F; (2) SGLT-2 ik 300 vl B H4 1k 5
F— I Sk 0 [ 7 2 45 ( RAAS) 35 1k, 7] i ]
Xt B AL 2 P A AR L R HEB B A PR AL
SR TR RAAS 3 1 , 9 22 30 ok o) R B Ak iR 7L, £
IAE P Bz D REAS AR | S 1T 2 4 W TR 28 (3) T
SGLT-2 17 38 P fuf7 bk itk v 2 2 A0 K 2 1 HE , T PR ¥ 4
HEFS BN AR AR, AR FEA B TR R i
T et A Rt L LA 5 42 AR B st LA e T
RO (4) I Y 0 3 WA ARG v ok LA Ao 25 33 AR 1) L 9
U SN2 B IR B 1 e AT BT I 7K P B
ezt 1L R SGLT-2 4 70 ] S i £ R LR A 4%
B TR BG < s R A1 P B T2DM 32 B0 M0 4 1 I
DRI, DT FARARE AR L L5 A DXL o

WEoEdE H, ZE PRI C I F o T2DM i AR 25
FEYY L A T2DM U IV BEA 1) A J rp LA EE B
FIP 0 WESTHE Y T2DM 8802 7 5 B R 7 A R
F RS, S S 7R A R T kB R IR
LRI PRI 5 , £ 2ok AR D RE BN , B 4R AT 175
ST T K SRR, S8 IL-6 . TNF-a Hey %5
LA N T CRP 4 P A T BTk, 5 B0 I 5 461 5 ki 3
TRSRRERE AL , DT 22 500 M55 52005 14 2 7 e 2
[KIIE T2DM {36 97 7F 355 ) 32 220 1048 fa B [ 28 i 4
LIRS R 4R T ) R B O L5
fale K= BA R B A5k SGLT2 #5136 97
J Sk DR 26 18 B L AR, AT UL SGLT-2 1) 1 341 A 41
il e VAR I IR 7 sk, NI A Bh 0 ML B B BITIA o
Leng 25> 4§ thy , SGLT-2 41 77 RE 1 5 410 ) NLRP3 %
/N B 4 5 I oS AR AL, 3 — WL o) T i 3l o 3
4—NLRP3—Caspase-1 & 72 01 i 55 W 40 Jfd 43 006 19 A

FAB FRMEHAFAH K. #H— Uil T SGLT2 #ij il
TP RIER . AW H , resistiny APNLLP R fi§
I L2 53 WA 40 B PR 5, 131 55 T2 DML Rl 1L A8 722 1)
W HA —E KR o Resistin A7 BOE AL AT, 7T 38
U ik NS i SR TS Ry S S 7 o R T =%
PR B koA FERE A TR Jli; LP AT A1 fuff i 487 - 1 JUL3 7
G154, 51 RN B2 e 2L, [A] s 3 w4 A i/ Al 2R 4
U FRTE B, 2 5 0 08 S8 0 & 26 T APN RT3

IR AL , BAT B 1 5 ZR KT 442 1L 1A B 4 e

RAE RN PSR RERE AL SR Y o ARBRSE
K SGLT=2 I H1I48Y7 J5 APN.LP. resistin 7K 4475
2B B 2EE , B I SGLT2 F4kI 5%} resistin APN
LP ZERR i A B A — o PR DA R AIRAS Rl
B R AR HEARAH LS 0 A BB, v VE N S
ST E A o

25 LRIk, 7R R IT SR Al i A SGLT2 #ij i
FIAT ik — 24 T2DM 85 T e B R AR R 0L s 2 7
SINE~ v I A5 32 80 M AE A R R 3R 9819 i 07 1A 5
Fik, HZ 2RI AWK A ANHNBE, X2
it 3220 A8 FE R A 3R R ML 2= 8 b i 40 430 A, A5 i
SERTIME R, N 2 PR R AP 4
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