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Effects of dapagliflozin combined with valsartan on diabetic Kkidney
disease and the influence of renal fibrosis and oxidative stress indicators
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China)

[ Abstract] Objective: To investigate the efficacy of dapagliflozin combined with valsartan in the treatment of diabetic
kidney disease (DKD). Methods: A total of 220 patients with DKD were divided into two groups according to different
treatment options:a control group (n = 107) and an observation group (n = 106). The control group received valsartan
monotherapy,while the observation group received dapagliflozin combined with valsartan. Both groups were treated for 12
weeks. Changes in urinary protein indicators [ 24-hour urinary albumin excretion (24 h UAE), urinary albumin-to-creatinine
ratio (ACR) ], renal function [ serum creatinine (Scr), blood urea nitrogen (BUN), estimated glomerular filtration rate
(eGFR) ], fibrosis markers [ tissue inhibitor of metalloproteinase-1 ( TIMP-1), transforming growth factor-1 (TGF-$1)],and
oxidative stress indicators [ 8-hydroxy-2'-deoxyguanosine (8-OHDG) , 3-nitrotyrosine (3-NT), superoxide dismutase (SOD)]
were compared between the two groups. Therapeutic efficacy was also evaluated. Results: A total of 213 patients eventually com-
pleted the trial, with 107 in the control group (3 withdrew) and 106 in the observation group (4 dropped out). After treatment,
the total effective rate was higher in the observation group than that in the control group (90.57% wvs. 77.57% ,P<C0.05). In
the observation group,the 24 h UAE, ACR.Scr,and BUN were lower than those in the control group (P<C0. 05) ,and the eGFR
level was higher than that in the control group (P<C0.05). The serum levels of TIMP-1,TGF-1,8-OHDG.and 3-NT in the
observation group were lower than those in the control group (P<C0. 05), while the SOD level was higher than that in the con-
trol group (P <C0. 05). Conclusion : Dapagliflozin combined with valsartan inhibits oxidative stress,ameliorates renal fibrosis,and
provides superior renal protection,thereby enhancing therapeutic efficacy in DKD patients.

[Key words] Diabetic kidney disease; Dapagliflozin; Valsartan; Renal fibrosis; Oxidative stress; Renal function

E£mA: Hdta ARR 34 (2023AFB1027)
EE BN B8 —), &, Wit Al EEEN, E-mail:13986616833@ 163. com



FA41E HF 3
294 2026 4E 3 A

It EZE B =3 (http://cbyxyxb. journalai. cn)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 41,No. 3
Mar. 2026

B R 9% B A (diabetic kidney disease, DKD) J&
R IR ] K B R B R L s 7
AT e R RS U 45 4, S AR DR e 1 R bR L HL
7 o A R R 2 —" . e DKD 7E 2
T JR 9% (type 2 diabetes mellitus, T2DM) B &
2y 4000, LRI B RS 1 3 DR D OB B
i DKD Mok J + 4 E 2, BF s &0, B IE £ 4
fbJ2 DKD % 4 %K J i OC B 8RR AIE L o 2 15 ) g
FRooG AL E 2 A, A E DKD B 46 0 ik
TN A A h A 5 B YL A o i 4T 4 Ak
A 4 8 A AT RE = PR 4 T BE AT BT iR DKD #9
WEIRMG ., HvPHE DKD B % H 259, fig 0% i o
WEEARR P /N PN e T D B /N BRET i A T A % )
RELRI 7 (R 2 — FH 2597 300H R AED . ik s 51
J& T4 45 & Mt R 5 32 5 B 2 (sodium-dependent
glucose transporters 2, SGLT2) il il 7 , 6& % 1€ 3t
VRAEHE M, 45 [ B 00, FLAME 9 IR 52, 3 4% 471 v
REAS A RO D A IR 7 A E IR ERT . BT,
XT84 B R A 8 VD R YT DKD I BF 5 870
HAFTEMEEIR b5 B — (0 [0 57 ROTF e A 2T,

I ARG RCIR 58 35 4% 2 1 K 5 45 Vb 35 7 DKD
FR9T7 28 I AT A AL | SEA IS 5 R T E AY BIL A
T LURTT .

I ARSI

1.1 —H,&EN

PEHL 2022 4F 1 A & 2024 4F 12 A WAL Rl 2
Bt B 5 S bR WA B DKD B I BFSE v 4. 40
ABRE: (D2 W DKD, #5445/ dhis b o 5
(2)F T2DM JE %5 (3)18~75 %5 (4) B /Nskyk i
K (eGFR)= 45 mL *min '+1.73 m *, HEGARHE.
C1 A S5 P51 JT 5 kS 1 B 2 BB AN 45 (2) il R 9 T i
PR R B 5 (3D A I 7™ FE O il I35 005 5 (4 WM g
)Y 2 PET; (6) AR R B M FL W Id %, JLh A
220 ) 8855 IR YT T AN 43 S k) B FOILEE 4
B4 110 ], 2t 213 1) 58 R 5, X i 41
107 BICHE % 3 B, MEE4H 106 B Bk 4 B,
HEFH MR, 2R ERIT¥E L (P>
0.05), W# 1,

Rl FHBE-RABLELLs,n(%)]

a3 5 8 RBEAEE T2DM Hife DKD ¥ 2 B I

7 e (kg/m?") (€29 (€29 LR S O
WAL (n=106) 69(65.09)  37(34.91) 59.57+10.36 23.47+2.76  8.5442.37  1.2540.36  31(29.25)  28(26.42)
SHEA (n=107) 67(62.62) 40(37.38) 58.49+11.42 22.89+2.65  8.36+2.29  1.1940.32  28(26.17)  25(23.36)
(/XA 0.142 0.723 1.564 0.564 1.286 0.252 0. 265
Pl 0.707 0.471 0.119 0.574 0. 200 0.616 0.607

1.2 Fik

PR 2H A 4 AR B A A A0 AR 0 Oy U dE 5 4
WL B, X REZH T LAGE Y 30 O AR B 2, RS
9 80 mg/ADIEIF . BIK 80 mg. K 1 K. Fil)a
30 min R . 7EXTBRA FEAE b, W5 41 01 il 3k 4% 1)
b CRTTLAR M 2500, AR 9 10 mg/ R iR oy, IR A
BRI 10 mg BER 1, WA IIRYT 12 [,
1.3 MBI

(DJREH o35 TR I7 T baayr e RAE R H
A BRI BRAS SR T H @32 % 24 h PR B4R FHE
i & (24-hour urinary albumin excretion, 24 h
UAE) #:47 % 5 46 I, I F) 0 5 bE 3k 32 00 5 JR Gl
i K B RR A B S LR R
(albumin-to-creatinine ratio, ACR), (2)'F IIEE:
TEBLE W i IR 7 A/ J5 ) >R 4B 3 25 1 # ik im
3 mL, B L (3 000 r/min, 10 min) 3£ B IfiL ¥ 3f
—80 CIRAF. TFITARARE LR, RN2HZ)

A4l o AT A BE — A I o 3 LB (Ser) 5 R B A
(BUN) K, I3 T Ser {115 eGFR. (3) 15 £F 4
b TRYT HT MR 9T S5 WS 43 R B R IS FE
AR SR FH T FEK e 92 WG B0 1000 32 G Y0 L Vi s B 4 e 4R
il 2H 213 #4157 — 1 (tissue inhibitor of metallopro-
teinases-1, TIMP-1) & # 1k 4 & B F B1 (transfor-
ming growth factor beta 1, TGF-B1)KF., (1) HEfk
WL TIRYT I SR YT 45 S (508 FH IR f 5 W B vk
R £8 3 M 8- ¥4 k-2 - B 4L 5 (8-OHDG) | 3-fil
L R (3-NT) 7K, SR JH i I 4 S Tl 2 A6 0
AALY AL EE (SOD) K. (5) A BRI - W42 I
SR A R R AT .
L4 FrROTEH

IT RO HIbRHE S BEOSCHIRS e . WBIT AR,
# I H ACR & 24 h UAE # 3 ZK 73 F BRI
T 5006 TN SE Syt AL s S TUAE A 24 T I A 2
200 fHAN R 50 %0 AT TE S “ A 37 5 AR IK B IR AR



B AR B IR 5 G0 VD $E X DR P B 280 R 8 B T A A S A B B AR B T

295

W IR TER . B = AR
L5 HitZESH

T4 GE it 43 T #5976 SPSS 17. 0 th g . ik
BB (2 ) T 352 B 2 ) Lo T Ak 2 PR AR ¢ K
B 2 N LU R XS REAS ¢ A 5 T MR DL [
(7o) 137 i) L B A SLFEAS X7 K. P <<
0.05 FERAGIFE L.

2 &R

2.1 WABERRKRTHLE
WELLH SR TR IR (P<<0.05), W3R 2.
2.2 WHABEREALLE

VRYTRT. M ZH R 24 h UAE 5 ACR Ih#, 2
S TG FE L (P>0.05), WRITE, M4 BH
24 hUAE 5 ACR ¥ B 4% (P <C0.05) , H W 2L 41K
FXFIRA (P<<0.05), WH 3,
2.3 FHAEESURLILE

BT, WAL R B D aede br LB, 2 R B LS

TR (P >0.05), AT )A . MALEH W E DRk
fg b BUN . Scr 7K BEAR (P <0. 05) , H W £ ZH 11K
T4 (P <C0. 05) 3 eGFR ¥ % It i (P <<0. 05) ,
HWEE = TR IR (P<<0.05), W3 4,

®2 PMABRFBWRERTHLE [2(%)]

EEp] Wk B Jesk B
WL (n=106) 64(60.38) 32(30.19) 10(9.43)  96(90.57)
X HEZH (n=107) 53(49.53) 30(28.04) 24(22.43) 83(77.57)
Va1 6.704
P i 0.010

£33 WHEFE 24h UAEACR L& (+ +5)

24h UAE(mg) ACR(mg/g)
415 — — — —
TRITH bEbid TRITH R

A (n=106)
M4 (n=107)
(A
P i

935, 844135, 14
929.764128. 92
0.336
0.737

562.35+94, 129
6.491
<0.001

648. 91100, 377

652.69£84. 21
644, 78£81. 45

412,38465.56
152.76+61. 49
1637
<0,001

0.697
0.487

DOP<0.05, 5 R0 /7 aT o4k,

R4 PMABREEDHRERLR(c+s)

BUNC(mmol/1L)

Scr(pmol/L)

eGFR(mL *min ' +1.73m %)

ikl
7 HITHT TR T T HIT IR FERagil} T
WA (n=106) 9.15+£1.74 4.834+1.12% 117.65+13.89  81.36+11.38% 67.3148.36 91.36. +11.877
XA (n=107) 9.08+1.92 5.38+1. 247 115.49412.64  85.49+10. 27" 65.29=10. 31 87.54410. 557
¢ {H 0.279 3.396 1.187 2.781 1.570 2.483
P 0.781 0.001 0.237 0.006 0.118 0.014
OP<C0.05, 5 R 2098 77 A7 JL 4k,
2.4 FWHEBEBFEUERILE A F xR (P <<0.05), WL 6.,
VA —‘L" g ;'%\ I é g b s %’ E‘i; _ X _ _
‘ (Dﬁﬁu W] E %% :F E’f’b?ﬁﬁ‘tt& %# /Jjﬁ % 5 Wjéﬁ%%"%ﬁé’ﬁ—t?ﬁ*a:tt’&“(zis)
Gt # B (P >>0.05), A7, P41 3 i T ,
TIMP-1(pg/mL) TGF-Bl(ng/mL)
TIMP-1 fil TGF-B1 /K F-¥FEAL (P <C0. 05) , H W% 415 — ‘ — ‘
AT 17 R fcpidi] 7R
KT X IR AL (P<<0.05), W% 5, -
i R . MFEA(n=106) 2.2740.58 1.36+0.32% 52.29£15.39 32.55+12.417
2.5 FWASREGNEHIEHRILE , ) .
e . s b L e o MEAG=10T) 2192051  1.48+0.35% 50841472 37.62410.34%
TR P ZH J8 S Al DR A HU B, 22 5 10 " - - . .
3 Y N N t . o o .
Gt B L (P >0.05). WRIT A, 4B #F 8-
P fti 0.286 0.010 0.483 0.001

OHDG 5 3-NT /KA (P <C0. 05), H g4
IR F X4 5 SOD /K #4828 T+ (P <<0. 05) , H W%

DOP<0.05, 5 R4 /7aT o4k,

®6 WHBERUMBBRLR (2 L)

8-OHDG (mg/L) 3-NT(mg/L) SOD(U/mL)
Gl
BT R BT R BT R BT IR BT BIT IR
WML (n =106) 0.19=0. 06 0.11+0.03% 1.08=0. 25 0.89+0. 227 83.67+10. 36 98.45+12. 259

R (n=107) 0.18+0.05 0.14+0.04% 1.06+0. 27
¢ {8 1.322 6.188 0.5
P i 0.188 <20. 001 0.

0.96+0. 247
2.218

0.028

81.49412.52
1.384

0.168

92.68+11. 479
3.549

0. 001

DOP<0.05,5 R4 aks,



FA41E HF 3
296 2026 4E 3 A

It EZE B =3 (http://cbyxyxb. journalai. cn)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 41,No. 3
Mar. 2026

2.6 MABEAREMNEERIE
WHBEAR RN BRE R K, EZRTILE
2 E N (P>0.05), WFE7,

R7T FHBERARREXEELR(%)]

4151 LN K ik it
ML (n=106) 4(3.77)  3(2.83)  2(1.89)  9(8.49)
XM (=107  2(1.87)  3(2.80)  2(1.87)  7(6.54)
X*E 0.291
P 0.590

3 g

DKD fE>4 T2DM # UL ) i il % I & e , Hop
5%~10% Wy 8 & 23 K W ESRD, & T2DM &
FRT- W EE N Z —", DKD 8 g B 2% B 3
BEALEE B /N ERAACRR G T B /0N 3K R G R 1Y) R 1 P 4
JEL AR 5 B A LA A A2 L BE =2 T S AT P
JNEE (4 2 R A D BE R AL T R R A R R P
B sy, HAET. DKD BYIlfE K B 16 5 B 32 22 DL ™ % 452
il IR | 1 5 i AR 45 22 EE A R A, B —
B BRI R 25 11 K BT TG 12 5 4 it i) 5 0
J& . BYbIRE R A ST DKD M H H 259 i it 55
P AE Bk 3R 1 A2 1, 400 ] il 48 S5 o W4 5 T T
BRI e HE B T sl /0 PR 1 HE S5 4 S e A8 AR 4P
B DhRe  AH B — R AP 20RO R IR R A R
(IR FH 25 50, LA 3 X DKD (G I7 88, oA
LM IR X,

SEAR B e — R B SGLT2 1 i) 71 2 b bl 24
Yy, 38 2o BRI BN SGLT2 3244, 9 /D 4
25 W 1) T W WA, 12 3 O HE T L 7 A 3R AR I A 14 []
Y I Al - = B Ol e - W - /= R S
ST REREAE I Z A0 B B TIOR3 2400, BB % SiE 22 DKD
R 9 1 R, O [ AR AR R 2B B T i O Ak 0 U
WA I WA FE AR A IR T L B A kA% 81
e, Al T2DM (835 PR AR & HE XU B A 3824 Ser
T AR /b 44 %6, DT A AL RE 22 DKD &4 5
KB, ARG LB, WL AH L X BR 41 B S R 42
JH(P<C0.05),3897 f7 24 h UAE,ACR,BUN, Scr
T B REAR (P <0. 05) , 3X F Ik 4% 51 i I & S v
HIGIT DKD J7 8% 3 . 68 08 B 4 b 2% ff B 11 IR L i
G TIRE. ML T 43 B7 . 354 51 ¥ B AT 2 2 PROBE
HEM A L 3 e 38 o 0 N SGLT — 2 524k
F-IMAE Bk R R G & P R RN s L i A
L & RN o 10 KRB R0 e VA i ] It o7
(A T o B G b, o B8 25 7 R AR AP 5800 1 T el 3 1
ige , #FHITRL

B 27 4 {2 DKD 1 5 %295 B RRAE , 2 DKD
e ESRD (1 3¢ 5 20 B, 3 i B 2F 4 {k & DKD
B i 1) E5 35 B L TIMP— 1 4 Sk — i 6 i 1) 3%
YA T 76 B AL SR 2 40 A L R R
L5 22 TR B 1 A 0 A0 B A0 3 T B L IR
) LR A o DT BIK 200 B JE F 4 Ak A2, i DKD #Y
KRN TGF-B1 )& T 4F 4tk 4 Jit . H ik kK
S 5 R A AL R R 0 B K ) e ekl 2 DT AH
St RIS a4 I R I ¥ TIMP-1, TGF-B1
IR B, 3588 B v 156 A A VD I BE B2 [ IR DKD &
HIMVE TIMP-1, TGF-81 /K-F . B A 2035 ' IE 21 4k
TRRIVE R . R PRSI ST UE 52 . 15 4% 51 v BE 4% 3 o
FEAR TGF-B1 235 , sk /D 40 it 41 3 o BR300 i)
B gifl . A BTN o, SGLT2 4 i 71 E 9%
I 1E B /INER R B 0 ) . i A AT A A X AT
S R ABIESE 0P I AR B VA 1 AT R AR I 2 S

ff gt A L AR R i 7E DKD B £F 4k 4k i 72
HHEEEEMN. AN Ay DKD k4 &
R AZ 0o 08 BRI 22— o K 300 s ot AR A5 2 1 905 i 4
K=, LR 4efb 3R 38 , 5 40 f A 356 it
SERREFHE LY, #17HE5) DKD kLt
KRN 8-OHDG 1 N AL Y F 2= 4, e %
B DNA S AT RE B . = B R 25 mT A2 a2 3
EERS R - RuN: 2y Y ) KR SRR R AR @R Uy
TR IE AT T — A AL B A B, 5
T S A 1 02 2 R G % B A Ak 2R B 3-NT L %
i A T 5| A 20 G 8 45 AN e B R L Il PR AF AT
7R, 3-NT 0] S WedAe py 48 [ i1 37K 7, DKD 35 1fi
7 8-OHDG.3-NT ¥ 28 g EJ+. SOD j&—Ff
S (4 T R AR T L SHL T M R I AR O WL A R
RS — TR . AW LI, A0 LG T X BRA
WAL AT G LTS 8-OHDG K 3-NT /K H A,
SOD 7K -5 15y, 33X 3¢ B 3k 4% 41 1 3K A5 450 v 30 2 4% ik
I SR A 7 U LR P 2 A AT S B AR 3 1
LI AT REFR A IH D) Tt . 3 8h AR BESE I ik A%
GIEAN R RN A B 2 G H T RE 4
(RN SO

L5 b Ik RE B 5 A v S B e B ) % 9 E G
4B AR B 1 D LS B A A 2 1 R Lk 3% B T e Y
i QUM SR EE=RIAE 9 & AL Ea g i P

2% 3k

[1] Han YZ,Du BX,Zhu XY,et al. Lipid metabolism disorder in
diabetic kidney disease[ ]J]. Frontiers in Endocrinology, 2024,
15:1336402.

[2] Cervantes CE, Hanouneh M, Jaar BG. From screening to treat-

ment ; the new landscape of diabetic kidney disease[ J]. BMC Medi-



W, 5

LTI RER R

B YD HE S DR T 0T 8 Bk R T 2 A AN ST I SRR A ) S R

297

(3]

[4]

(5]

(6]

(7]

(8]

9]

[10]

[11]

[12]

cine,2022,20(1) :329.

Sun H,Sacedi P,Karuranga S,et al. IDF Diabetes Atlas:Glob-
al,regional and country-level diabetes prevalence estimates for
2021 and projections for 2045 J]. Diabetes Research and Clini-
cal Practice,2022,183:109119.

AR TR0 K L g8 28 8 K S X M DR W R R IR Ak I RN
A oefbryigm )] P EA(EE,2024,41(7) . 18— 22, 27.
A EE L SRR ORI AR TS MR I G LD S X 2 AW PR
5 0 SR A B DR T O BRI BRI PR [ 0. K N R 2 2
(BE D 52024 ,59(2) : 260 — 265.

LSERE R OSSN G TIRE R P NI R U DGR 7S 5PN
FUREAC I 2 J2 4 i 3 B8 A9 5% [T ], b B0 R 24 382 R AR
2023,39(3):377—381.

rh AR B 2 o IO 2 0 2 BRI O I A AL v B DR
PR B 6 I RIS I L), AR bR 4435, 2019, 11(1D) . 15— 28,
Li HD, You YK, Shao BY,et al. Roles and crosstalks of mac-
rophages in diabetic nephropathy[ J]. Frontiers in Immunolo-
gy,2022,13:1015142.

Scilletta S, Marco MD, Miano N.et al. Update on diabetic kid-
ney disease (DKD) :focus on non-albuminuric DKD and cardio-
vascular risk[ J]. Biomolecules,2023,13(5):752.

Zinman B, Lachin JM,Inzucchi SE. Empagliflozin, cardiovascu-
lar outcomes, and mortality in type 2 diabetes[]J]. The New
England Journal of Medicine,2016,374(11) :1094.

Jin ZJ s Wang GZ. Clinical efficacy of dapagliflozin in the treat-
ment of patients with diabetic nephropathy and its effect on
proteinuria level [ J J. Diabetes, Metabolic Syndrome and
Obesity: Targets and Therapy,2023,16:2167—2175.

Zhang X,Chen J,Lin R,et al. Lactate drives epithelial-mesen-

chymal transition in diabetic kidney disease via the H3K14la/

A FI B E http://cbyxyxb. journalai. cn

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(Y5 BH:2025—09—27

KLF5 pathway[J]. Redox Biology,2024,75.:103246.

S R 22 2 A B I T X R S /I R A
25 R M3 Klotho \MMP-9/ TIMP-1 g 54 i [ 1. AR o 76 B 45
A4k ,2023,32(8):1042—1046,1102.

U, 5 AL, R R, TGF-B1 /% 19 Smad F1 ERK {55 i % 7¢
B £ AL i BF ST B R LT ). b [ S o Ak AL 2022, 38 (6)
766—770.

RV, T SR S kAR A A REFLAM ) STAT1/TGF-
B 5 30 4 A A DR O N b R A EMIT T 4 Ak
(7). A A0 R B K 2 22 4 (88 B 2% iR . 2023, 43 (9):
1201—1207.

B E A RIF . R SENE i SIRT1-FOX O30 {5 5 i
B B0 /N BB /N Bk R A e R LD . v D R AR R AR
2023,39(1) :131—141.

Wang S,Qin S, Cai B.et al. Promising therapeutic mechanism
for Chinese herbal medicine in ameliorating renal fibrosis in
diabetic nephropathy[ J]. Frontiers in Endocrinology.2023,14:
932649.

EAE XU T RGN 037 I R I A TG BE A T R R 1
7R X AN 0 A 5w [ ], 1 HE S 4 B 2% 4l 2023, 38
(5):676—680.

Rodrigues DBB, Punaro GR, Lima DY, et al. Cupuasu extract
protects the kidneys of diabetic rats by modulating Nrf2/NF-
kB p65 and iNOS[J]. Anais da Academia Brasileira de Cien-
cias,2023,95(suppl 1):e20220927.

Zhang XG,Zhang YQ,Cheng QP.et al. The impact of insulin
pump therapy to oxidative stress in patients with diabetic ne-
phropathy[ J]. European Journal of Medical Research.2018,23
(1).7.

f&E BHHE:2025—11—19)

HB #8 : xuebaocby@126. com



