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Abstract: Objective To investigate the effects of dapagliflozin on cardiac function and risk of major ad-
verse cardiovascular events (MACE) in patients with type 2 diabetes mellitus (T2DM) combined with chronic
heart failure (CHF) via the AMP-dependent protein kinase (AMPK)/NAD-dependent deacetylase 3 (SIRT3)
pathway. Methods A total of 90 T2DM patients with CHF admitted to Xianyang First People’s Hospital
from October 2019 to May 2022 were selected as the study subjects, who were divided into control group and
treatment group by the randomized numerical table method, with 45 cases in each group. The control group
was treated with conventional treatment for diabetes mellitus and CHF, while the treatment group was treated
with dagliflozin on the basis of the control group,and both groups were treated for 24 weeks. Blood glucose-re-
lated indexes [fasting blood glucose (FBG),2 h postprandial blood glucose (2 h PG), glycated hemoglobin

(HbA1lc) ] and cardiac function-related indexes [ left ventricular ejection fraction (LVEF),left ventricular end-
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diastolic internal diameter (LVEDD) , cardiac output (CO) ,diastolic interventricular septal thickness (IVST) ]
before and after the treatment of the two groups were compared;real-time fluorescence quantitative PCR was
used to detect the relative expression levels of serum AMPK mRNA and SIRT3 mRNA in the 2 groups. The
occurrence of MACE in the 2 groups during 1 year of follow-up was counted. Results The total clinical effec-
tive rate of the treatment group (95.56% ) was significantly higher than that of the control group (84.44%),
and the difference was statistically significant (P <C0. 05). After treatment, the levels of FBG,2 h PG and
HbAlc of the 2 groups were lower than those before treatment, while the levels of FBG,2 h PG and HbAlc in
the treatment group were lower than those in the control group,and the differences were statistically signifi-
cant (P<C0.05). After treatment, LVEDD and IVST of the 2 groups were lower than those before treatment,
CO and LVEF were higher than those before treatment, meanwhile LVEDD and IVST in the treatment group
were lower than those in the control group,while CO and LVEF were higher than those in the control group,
with statistically significant differences (P <Z0. 05). After treatment, the serum SIRT3 mRNA level and
AMPK mRNA level in the 2 groups were higher than those before treatment, while the serum SIRT3 mRNA
level and AMPK mRNA level in the treatment group were higher than those in the control group,and the
differences were statistically significant(P<C0. 05). During the follow-up period, the total incidence of MACE
between the treatment group and the control group (4. 44% ws. 11. 11%) had no statistically significant
difference (P >>0. 05). Conclusion

treatment in the treatment of diabetes mellitus combined with CHF is effective in reducing the level of blood

The application of dagliflozin combined with conventional comprehensive

glucose indexes of the patients, improving the cardiac function of the patients, and decreasing the risk of

MACE.and the mechanism of which may be related to the activation of the AMPK/SIRT3 pathway.
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HiE i3 AMPK/SIRTS {5 5 18 #% 4 # & O Ih fig &
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1.1 — ¥R PEEL 2019 4E 10 A & 2022 4E 5 A Bk
PEA AT 56 — N R B BEYIR 19 90 4] T2DM & Jf:
CHF & E W58 X 4, >Rk F BE AL 5L 5 3= 4 4y
g % PR FIAYT AL A 45 ). 2 2 B R B AR
KT HE £ (BMD 4 — e 58 b} b3, 2 S G it 2
B (P>0.05), HA M, WE 1, 99 AbRHE.
(1) T2DM FF &« [ 2 B8 BR 9 B 36 45 7 (2020 4F
RO H By 2 W AR e, B ZS B (FBG) > 7. 0
mmol/L,5%&)5 2 h M#F(2 h PG)>11.1 mmol/L,
SO 2T 3 A (HbATc) =>6. 5% 5 (2) 8 BR % i 7 =
34N A, Hofn A4, Bl HbA1e=7%; (3) CHF
P4 (8 E O 1 3 38 P B2 7 35 B (2022 4E))N
W bR e B R 2R B0 0 7 R O o R RN A
A, I B 22 2 55 1 23 B (LVEF) <40 % 5 (4) 4E #5 > 18
B (5) FEALOMH S (NYHA) LD IhfE %N
I ~M%., HeBbrE: (D BA™ENOHEKT; (2)
B I T S TR (8 B s A R R A TR E 5 B (3D
INERPE R <60 mL/(min + 1. 73 m®) ., 8{ & K&
WS 5 () BB AT A T 9 o8 B0 8 R GR i 5 (5) 4 ik
Sl L 2 P 5 (6) X AT 5T 25 W ad . A F 5F & Bk
VG 2 BH T 50— R B g S 24 e B2 51 & o AL o
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x1 MRASEFTEH-BAREE(%0)F TEs5]

) e ) WIRRE pane SO L
) 5's (4F) (mmol/L) (¥ /min)
Xof i 4 45 29(64.44)  16(35.56) 55.47+5.03 5.30+1.18 21(46.67) 4.66+0.27 74.28+4.63
RITA 45 27(60.00)  18(40.00) 56.05+5.22 5.08+1.06 19(42. 22) 4.7540. 31 73.93+4.52
X/t 0.189 —0.537 0. 930 0.180 —1. 469 0.363
P 0. 664 0.593 0.355 0.671 0.146 0.718
1 . Wi 45 #F kR R EZIREA o R H T =g BMI
(mmHg) (mmHg) JI [ % (mmol /L) H [ B (mmol /L) (mmol/L) (kg/m”)
Xf B 20 45 141.25+13.13 86.92+5.41 2.9140.79 1.18+0. 30 1.2240. 30 24.46+2.05
bevrg il 45 142.17413. 27 86.06+5. 25 2.9540. 83 1.2020. 32 1.2740.33 25.11+2.24
X/t —0.331 0.765 —0. 234 —0. 306 —0. 752 —1. 436
P 0. 742 0. 446 0.815 0.760 0. 454 0.155
1.2 Jik MR 5 mg(1 W/ A @M, A2 3k B R T75
L.2.1 JAyrJiik #A T2DM &JF CHF & iR sl il Bt 52 5 mg(1 0/ B B 55 4 38 n 2

Y7 1A ) H B A PR R 45wk A B R e R g, AR i AR
Je A R Je G 7 o R B 25 T B T 24 IR T 5 (D B U R
HRRATT R WK A AR IE 8 U W IR
TRV BB R R R R 25 1 IR AL A Tl B
AT T A EAL R R R H AT S 2 SRR
J7 % AR Ik e i i .

2,11 PR (D 7EERER — W SUIZE B A QR
R 25 R A |, B 2 fE S H20041221, ALAS .
0.5 @) Fa il b Y JEmb 1056 FH T 46 B 5 2% 30 T SR
CRR VIR R 24 By A7 BN ) [ 24 o 5% S20210029,
FAE 100 Hufr/mL) HEATIR YT . $h R = W OBUIK 2% B¢
R MR.0.5 g/ L2 W/d; T4 RS R 30 {5 . 1
K BT NS B G HE R 12 U/d3R897 —
B () J5 AR 4 R0 IO 2 ) K CE R R S R . (2)
KRB EFCIE RER R U AR ARHC L R H A
PR F] L 25 5 H20213976, #4% . 95 mg) . i [ il
ZARFEPLRIIR R B (LS AL B H 2 E R A
Al E 25T HA1021619, B0 : 20 mg) ML Bk R
ZARYD A 4570 80 A (Novartis Farma S. p. A. ,
E 257 HJ20170363, #4% : 100 mg) iAy7 CHF, 3%
MR FHFC W R ERE A 0 IR, #1467 4y 11, 875~
23.750 mg/WK, 1 W/d, J5 & #F ¥ 7 &8 = 190
mg/ R, 1 R/ ds i [ A A2 AR5 BT R s R FIR 20
mg/ .1 W/ d; VR M4y 3840 . H i, 100~200
mg/ .2 W /d. FFERIT 24 JH .,

1.2.1.2 A4l CHF MGYT 5% B4l AH H
5 56 I BE O 28 A . AE T AR R — R ORUNRZE B R (O i
[F) Xt B8 2H ) 1 JE ik 1 388 im 3k 4% 51 ¥ R [ AstraZeneca
Pharmaceuticals LP, [E 25 #E 5 HJ20170118, 4% .5
mg(LL C,, Hys CLO, 1) 1HEATIRYT . 5 4% 5 7 R 4

10 mg/d™ . FFEE3RIT 24 A

12,2 G ARIFROFEA 697 24 JA 5 PR A Il R T
R (D IEAIR A R R KO R R e LR

HAAE LM P S RE IR 52 T8 R L LVEF 2 5 =55%.,
6 min AATHE B Z /DN 450 m, NYHA 0 Y684 %%
RE) T sl 1 9% (2) 4% A8 K 0 /K SF 48 il £z 30 1
H o HERE AR ) A5 RE R B B 23, LVEF & & &
40% ,6 min AATHEE & /RN 50 m, NYHA 03 fig
ST 1 L b () AL R I BE KT A T
W, BB SN I o] S8 RE R BT 3 . LVEF 48 5
10% ,6 min A 4THE B 2 /BN 25 m, NYHA 0> I fig
T 1 B () TERL: B I K O RS
ity o 2 RE R TG BH S 203 AR LVEF G 42
6 min 17 E TG BRI, NYHA 0 T8 43 6 2L
o A RCR = (ARG A5+ 0300 5+ A R )
BO /BAIEK100%

1.2.3 M RESHI  BEHEABY KR 24
JEA KA1 28 8 h L EAEIKIL A& 2 h
T kM4 5 mL, L 3 000 r/min(BLEERHN 8 cm) B
L 10 min, 208 L2 M 5 HA T80 CHAMUT.H
T IOWE T B A 0 5 () s >R S A0 JE B 58 5 K 0 4% 3 mL,
XKLL 1500 r/min(GEOD2ERH 13 cm) B0 10 min,
S35 A0 6L 2 L i P B R 4% v AR VR R RE T 2 0
2 Ficoll-Paque #f B B .0 (B .0 3 £ 4 2 000 r/min,
B4R N 13 em) 15 min. 42 B[] 2 45 8 i 24 8%
Y s (PBMO) , B8 % J5 R A T RNA {24777 (RNAlat-
er) 1, —80 CHAM FHRARH.

1.2.4  MBEFEARARIN SR F OO Ve v 0 A AR A
e B 7 H 7 B /A2 7= 1 4 A sl A4k 2 B A (R
5 URIT-8020A) e Bt £ 5] #2 M FBG.2 h PG 7K
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o RARN L AYREARAR AN
HbAlcik# & (8 5. AD21518) # ] HbAlc 7K F,
FEARAY W A b 5t 2 A Rk B A R A A (S,
782),

1.2.5 DINBEAHSCHEPRAG I 7 B3 A BE i AR T
24 JJ& 43 58 38 B Mindray % 4 22 3% ) 5 R 58
(A1 5. DC-33) & M B & &£ = & 5k K W W&
(LVEDD) . > i & (CO) . &F 5K ] = 18] @ J5 B
(IVST) #1 LVEF,

1. 2. 6 AMPK/SIRT3 il # mRNA % ik K F #
I PBMCs £ TRIzol ¥4 WS RNA, {1 1 16 35

A T AR BR S AR 7= 0 R Sl R & (1R 5. LM-
266) J s 4 L H AN DNAcDNA) , fdi ] | i B8 A=
PR AT BR A A A2 77 19 3R A W 4 N (PCRO I &
5. YJ190257) #E 4T PCR 4" 19, MR 4 iR 77 & ik &
20.0 pLL KWK %, SYBR Green 1 Master Mix 10. 0
pL, 10 pmol/L iET] S Ia 5194 0. 8 L, cDNA #tlk
2.0 pL.ddH, O ¥ 58 % 20. 0 pL; ¥ 19 4541 . 95 °C T s
P 5 min,95 °C 20 s.59 °C 30 s.72 °C 45 s,3 40 1F
¥, AMPK.SIRT3 Pl B-actin N Z, KM 2 3%
T AR X R 3B K- 51 9 7 90 34 i A T AR ) TR
() A A RA R & . 5IP 9L 2,

2 51 ¥ F 5l

e BN nALEIEY] AR

AMPK 5-GTTCAGGAAGAGTGACACCA-3' 5'-TTCTCCGCATCTCCATTCTC-3/

SIRT3 5'-ACCCAGTGGCATTCCAGAC-3' 5'-GGCTTGGGGTTGTGAAAGAAG-3'

B-actin 5'-CTCCATCCTGGCCTCGCTGT-3' 5'-GCTGTCACCTTCACCGTTCC-3'
1.2.7 MACE KA 1EM %+ A RFW 1 ®3 NMBASBFABRTREED(%)]
L GITREVTIN 2 H B PO MR T 2D w0 mAmE B #K T BHM
UREZE GBAECRRH 0 T I AEBE S MACE 19 xqmal 45 7(15.56) 15(33.33) 16(35.56) 7(15.56) 38(84. 44)
KANGOL . BITA 45 9(20.00) 16(35.56) 17(37.78) 2(4.44) 43(95.56)
1.3 SGiibefAbs SR A SPSS23. 0 Git# R iT s £ 050
o, A IESSMRITT R » -y £x.2 0.044

2 8] R FH A ST B AR ¢ K5 L 4 NYRIT RS 3R
FABCRT ¢ K556 5 71505k LB sk 43 R KR . 2 41
PR X R s A TF X # . DL P<<0.05 K25
RAGIFE X

2 % H

2.1 XA SRITANGIRT AR G A IR A
AREHE S TXRA, ZRAHRIT¥2E L (P
0.05), W33,

2.2 IRITHTJE X MR 5 VA 9T AL IOBE AR K O LA
WBITJE .2 41 FBG.2 h PG, HbAle KK FIEIF Al
HIBF4HIBY7J5 FBG.2 h PG.HbAlc K 1K T % Bo
M, ZRHEGEITFE X (P<<0.05), k4,

2.3 JRITHIE X EAL 5 R T 410 U e AE DG 4R AR K F
i WBIFE .2 4 LVEDD.IVST X T4 47 |, CO.
LVEF & TR, HIRyr 43697 )5 LVEDD,IVST
T X RE4H, CO.LVEF & F X4, 22 B 39 H %3t
FE N (P<<0.05), WFES,

2.4 JRYTHTE XA 5IEYT A i AMPK,SIRT3
mRNA KFE I .2 4 SIRT3 mRNA |
AMPK mRNA 7K & TG 97 5, HiR 7 43697 5 i
i SIRT3 mRNA AMPK mRNA 7K &5 T %f B4 .
ERYAG I FE L (P<<0.05), WLE6,

x4 BITHEXNBASETAMEREIRKFERE (2 +5)

- FBG(mmol/L) 2 h PG(mmol/L) HbAlc(%)

o ’ i HITR T i BT i BT

Xf 1R 20 45 7.69+1.08 6.2940.73" 9.35+1.02 7.27+1.07" 8.89+0.29 7.11+0. 25
IRITA 45 7.71+1.13 5.5870. 65" 9.41+1.10 6.3421.02° 8.93+0. 31 6.760. 23"
¢ —0. 086 4.873 —0. 268 4,220 —0.632 6.911

P 0.932 <<0. 001 0.789 <£0. 001 0.529 <<0. 001

S RARITITILE " P<<0. 05,
2.5 XMHHS5EITFH MACE KA HH B 4.44%.11.11%;2 41 MACE RkK BRI, Z 5L

WiTE, 6 97 41. X BB 4 MACE M % = & 4 3 K

BP0 (P =0.05), W# 7,
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x5 AITEWENRASETAOIHERXERKELR (L)

- LVEDD(mm) CO(L/min) IVST(mm) LVEF(%)
L TRITHI WITE YRITHT RITIR RITHT RIT IR IRITHI RIT IR
XTHEZH 45 50.9544.02  47.6843.04 3.464+1.12 4. 34740, 85" 12.89+2.11 9.86+1. 31" 50.12£3.52 54,9244, 12°
VRIT4L 45 51.0314.07  45.53+2.82° 3.50+1.17 5.2240. 96" 13.18+2.19  8.15+1.13" 49.97+3.46  57.244-4.38"
t 0. 094 3.478 0. 166 4. 604 0. 640 6.631 0. 204 2.588
P 0.925 0. 001 0. 869 <20. 001 0.524 <20.001 0. 839 0.011

5 RGBT g, P<<0. 05,

*6 BITAEXRASEITENF AMPK,
SIRT3 mRNA 7K FEEb & (2 £5)

SIRT3 mRNA AMPK mRNA
215 n - -
TRITHT BT R TRITHT BT R
¥HHEZH 45 0.91+0.18  2.0340.32° 1.0240.16  2.17-+0. 39"
VRIT 45 0.950.22  2.3640,37° 0.9840.13  2.4040, 45
! —0. 944 —4.525 1. 302 —2.591
P 0.348 <<0. 001 0.196 0.011

5 RGBT g, P<<0. 05,

®7  MBASETAMACEREER
BB (%)]

ay o, T A B LIRS
BT OAESE  LEERE HAR

SR 45 1(2.22)  2(4.44)  1(2.22)  1(2.22) 5(11.1D)

RITH 45 0€0.00) 1(2.22) 0¢0.00) 1(2.22) 2(4.44)

X* 0. 620

P 0.431

3 it %

WERGE & 9 CHF 21l K UL A9 12 PR . 3X 2 Fi
PRI 28 W [A) IS AFAE L I ELAH T 38 0 % I 19 %2 9 XU A
WG ERESY . AR kM. T2DM g Bao
U 14 AU L AR DR BB 2~ 4 R DR AR R
T2DM 8 5 HOm KB B w18 B 97 R OR A O
CHF B, I R #9259 60 5 1l 45 97 5k 770 F0 R DR 551
LA™ 3K 00 B8 A8 RS 1M 45 57 ¥ AL o B LG i e DA T U
B0 HIE 1 67 7 (ELRS 0 1 A5 B 5 50 AT B 5 1 R S
RIS DUFE SR R PR 5 RE 95 02 1E DR R HE
LU R TR R U B L R Al CHE FUE Y 7K i RE AR
R JR 500 AT RE S 250 3 AR P R A S CIn AR L Bl 2R
M IR B R — FOR R O IR B2 L R T
SGLT2 #5713, HAE T AL 2k R A AL AT DL RS AR 1
W, V0 B 1O AMPK 3 B 15 97088 JR 9% 4 JF CHF
BEROIME . YUE S EBF T 48 L s ks 51
Ve ot AR DRV A 2 W 0 HE I A B R AL HE
Z AR KT S IR O I 1Y) 25 o 67 A B3 RO TR
B HARAE FBLS AT 2

AW LR B R, IRIT AR RA RN

95. 56 %0, o T-XF BALH Y 84. 44 % 48 7% 158 31 ¥ BE 1% 2
RN A I CHF B G IRIT 2. 43T i K 2R L ik 4%
A ¥ 3 3k A ) O ) AR NE R SGLT2, BEIR T
B /0N T R 2 W ) R A RE g, DT R I I AR K O
I e 8 Mt A 4 1) A B T a2 R O 0T KORE Y R AR
DR, AT 42 SR T AR . AR 4 R BoR iR T 4l
197 )5 FBG.2 h PG.HbAlc 7K ¥{% T X BE 41 , 4%
NikAE S E G T2DM & JF CHF 83 18 7K 7 19
ORI . M R . SGLT2 3 i1 51 5 1% 2
st 2B LA ARG o A 200 JiR 5 3R R A Bl T 4 ol
HBH K L 5 BB E ) 7 R 48 58 T % i A Y
il H I T T2DM & 3 CHF 83 1fi 8 7K - o 36
FH R, AR L RIT 4IRYT )5 LVEDDIVST 1%
FXRA, CO,LVEF @& F X R4, i — Pk sE T 36
M3 e X R 5 O CHF B O IhBE LA — E /Y
BCEAE . A BT IR R A TR RS B V4 R 8 IS B N B
TJBE FNF- T JULAH A6 & 5K, 38 5 i 45 (9 B N M . DA T B
HREOMERFMBARIGE. TAGHIYAR &
BFFTIE S ik 4% 51 AR AT T2DM B3 97 A3 R0 38 %
T2DM “F UWLFF A& 00 155 92 96 AN B R A R4 IR 9T
RO AE— TR AU I R A 58 v, 354 51 4 Bk 1 O B 8
XUy 7 36 vl AV ST a0 B0k B3R 97 4R F L FR A0 ) 3
B A 1T 4 IR ST R R B R

AMPK J&— Fh G4 1) i 1A% B2 L BE % 1h 1o 410 i
N AMP K- T = 1 8BTS i SIRTS & — Fh 4k
LA P9 25 2 R A Il , X6 4k 5 4 b 4 T 18 ARG I AR S
L HE 2, AMPK i i #% fR fb PGC-1a H #: 9K 3
SIRTS3 K %35, A SIRT3 ¥4 36 %35 )5 ] ol % 4
BLR T RE L DT $2 w8 0 A A0S L O HL O 0 B M R
oAy 2L, kY WFSE & B, AMPK #l SIRT3 %
ik VR bR A E AL VR B LA BT A0 LAl
i B 453 40 FBE T L B ML A JIE 2 6 & 4 B AR
. AMPK Fil SIRT3 &3k I il X} e 35 2 R 14k D) g
OB AR R A0 ML nY e i T, T g ) k3
BB FH#EBRE O EARE RN . AR A,
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