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Effects of Irbesartan Combined with Dapagliflozin on Renal Fibrosis and Renal Microcirculation

in Patients with Diabetic Nephropathy
LIU Songtao',HAO Yan’
(1. The People's Hospital of Weiyuan ,Neijiang ,Sichuan,China 642450; 2. Zigong First People's Hospital , Zigong ,Sichuan,China  643000)
Abstract: Objective
in patients with diabetes nephropathy (DN). Methods

To investigate the effect of irbesartan combined with dapagliflozin on renal fibrosis and renal microcirculation
A total of 124 cases of patients with DN admitted to the People’s Hospital
of Weiyuan from January 2022 to December 2023 were selected and randomly divided into the control group and the observation
group by the random number table method, with 62 cases in each group. The patients in the two groups were given Irbesartan
Tablets orally, on this basis, the patients in the observation group were given Dapagliflozin Tablets. Both groups were treated
continuously for 2 months and were followed up at 6 months after the end of treatment. Results The total effective rate in the
observation group was 98.39%, which was significantly higher than 87.10% in the control group (P < 0.05). After treatment, the
blood glucose indicators (glycated hemoglobin, fasting blood glucose, and 2 — hour postprandial blood glucose) , renal fibrosis
indicators (transforming growth factor beta 1,type I procollagen,type IV collagen, tissue matrix metalloproteinase inhibitor — 1),
renal function indicators (serum creatinine, B, — microglobulin, Urinary albumin excretion rate) , as well as renal microcirculation
indicators (endothelin — 1 and thromboxane 2) levels were significantly reduced,and nitric oxide levels were significantly increased

in both groups,and the changes of the above indicators in the observation group were significantly greater than those in the control

group(P < 0.05). The incidence of adverse reactions between the observation group and the control group was comparable(11.29%

vs. 4.84%,P > 0.05). Conclusion

Irbesartan combined with dapagliflozin can improve renal fibrosis, microcirculation, and renal

function in patients with DN,and control the progression of DN effectively.

Key words:diabetic nephropathy;renal fibrosis;dapagliflozin;irbesartan;renal microcirculation;clinical efficacy;renal function
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®1 WABRE-—MABLLR(n=62)
Tab.1 Comparison of the patients’ general data between the

two groups(n = 62)

@R WAH(F /) FBRXxs,F) REX s, )
S 32/30 52.32+5.65 3.61+0.82
ML 33/29 51.73 +5.41 3.65+0.79
XA 0. 032 0. 594 0.277
P& 0.857 0.554 0.783

1.2 &ITHiE

IR 3E Y T BUGHRE SRR YT IR D IRJE DL Y
WR (FEHAE < UM > W25 A BR 2 A, B 25
120130049, HiA% R 45 0. 15 ) , B 0. 15 g, R 11K
W Z 2 58 A T AR s A 51 1 (ot 1 R R ol 24 B
IS E 25 H20234191, BUKS A BE A 10 mg) , BEIK
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1) MAREFE 7 . SR R EF AT G IE 6 N A 25 e Tab.3 Comparison of incidence of adverse reactions between the
FOIK LB 2 b KIS L, R P 30 A AM B X o grovp el %) = )

; P gil BE O BO/Me AF  BBAAR  AiBKeE ABAEE
oA 141 6 11 (HbA, ) .25 I IV (FBG) B4R 2 h T”i lff) (’f)* fiz) ”‘f”jf ﬁ;f‘fjﬁ ﬁ‘féf m’;)
\ o . TRA 1.61 1(1.61 1(1.61 1(1. .2 1(1.61 7(11.

8% (2 hPG) 7K - . 2) 1 27 2 Ak 15 47 - % FiT 106 S i 1

. . . X . wEE  0(0) 1L61) 1016l 0(0) 0(0) 11.61)  3(4.84)
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RIAT R IR (PCIT ) (VAL IR (C IV ) (A 23 i 4 2 1 o L

BRI ) — 1(TIMP = 1) .3) B IIHEFEFx : R FH ELISA %

x4 WABEMHEEIRLEE (X +5,n=62)
Kol SCr . B, MUK 11 (B, — MG) /K- . 4) B AR IR 1547 - )

Tab.4 Comparison of blood glucose indicators between the two

%ﬁﬁ ELISA/%*@(EUE(%W&? - 1(ET - 1) Jﬂl@% -2 groups(X = s,n = 62)
(TXBZ) 7J(E|Z s %}Eﬁﬁﬁ @f{ﬂiﬁﬁﬁff*ﬁ{wm{% Ij\] ﬁ ﬂgéﬁ sl HbA (%) FBG (mmol /1) 2 hPG(mmol /L)

= /. - ! s . Ly 3 s \
LA (NO) K- BAH RABOMD AN WABOM MAW BAKOM

SPRCHIE - BAL, B INREEEAMRAL R T HE R s s35:10 637:0.65 9.85:109 657:072 1428:1% 9.05: 110
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/DL 50% , HbA  JFBG K- IEH 8 FRE 1/ 355K, B i 0.214 3,04 0.155 L1 0 4,296
DIREFEAR LA IE R, 24 W JREE 2 5 (UAER .FBG 55 it 0831 0.003 087 <000 0.917 <0.001

TR BT R AOhRE s TEAL, DN SRR T AE L, B0 AL B RS F IR, P < 0.05. K5 2R TR,
UAER\FBG%%/E{,E,ﬁﬂ%[ﬂo‘é‘ﬁﬁi = ﬁ&ﬁ + ﬁﬁ?‘io Note: Compared with those before treatment, P < 0.05 (for Tab.
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1.4 GitF4E , Sl 1) T UAER g i)

RTSPSS 25 0 G TEAAF AT SIPBBEMELR 50 e o T ey ki ieehd
(%)%:‘{/jf\‘,ﬁ?,\/zﬁg/ﬁ\,i+i{ﬁf*«l'u)(i S%‘:{i—\"gﬂ“ﬂ Hﬁiﬁ MEBA 1778541843 1382415260 5.04£0.67 2.56£0.49° 203.24+23.56 152.18+17.11°
??j[ﬁj#zli t *ﬁgﬁ ’ 2H Ij;‘l Hﬁﬁ?ﬁ@ﬂﬁ t Kj%\op <0.05 j\j WRA 177.91£18.50 1210£12.15° 5.02£0.58 1.57£0.27 200.79£22.83 102,55+ 13.42

®5 WAREBIEIERLER (X £5,n=62)
Tab.5 Comparison of renal function indicaters between the two

groups(X = s,n = 62)

EFAGIFE L i 0.018 052 0% B 058 .97
2 #R Pl 0.986 00089 <00 0.5% <0.00
BRNRIERT, %6 FAREEMETIRLE(X 5,0 =62)
Fx2 WMABEWEKRTHLE[H](%),n=62] Tab. 6 Comparison of renal microcirculation indicators between
Tab.2 Comparison of clinical efficacy between the two groups the two groups(X = s,n = 62)
[case(%),n = 621 ET- 1(pg/L) TXB,(ng /L) NO(uml /1)
287 2 A s BATH M Bieshn BiR BESM BRE BREGM
AAEZL 33(53.23) 21(33.87)  8(12.90)  54(87.10) REE 05.85:9.93 $.76+8.66 8124835 61.13:7.0¢ 435:460 55072573
WA 42(67.74)  19(30.65) 1(1.61)  61(98.39) REA 9601497 T53:7.95 8L35+8.43 514591 M.46+4.67 63.2926.56
XL 4.313 t 0.01 150 0.073 12.841 0.132 1.4
P 0. 038 PE 098 0.00 098 0.0 0.8% <0.001

R7T FHBEGTENIERER(X £5,n =62)
Tab.7 Comparison of renal fibrosis indicators between the two groups(X % s,n = 62)
TGF - B,(ng/mL) PCII (pg/ L) CIV(pg/L) TIMP - 1(jg / mL)

B BT 6/ A BT BT 6/ A B BRBEONA  wAE EFEOAA
R 180.02+20.47 148.73+16.59° 213.02+22.47 170.73+16.59" 108.56+11.09 82.35+8.73° 2.20+0.24 1.42+0.15
AL 180.25+20.75 123.65+14.17° 213.25+22.75 143.65+14.17° 109.03+11.40 71.22+7.46" 2.21+0.25 0.95+0. 10"
& 0.062 9.051 0.057 9.780 0.233 7.632 0.227 20. 528
P1E 0.951 <0.001 0. 955 <0.001 0.816 <0.001 0. 821 <0.001

28 7

103



I BRER ST - P2 2025 4F 7 F 20 H 45 34 565 14 0]
Clinical Research China Pharmaceuticals Vol. 34, No. 14, July 20,2025
3 itig M B A AL B RGO AP R, A Rk

B R I S B , 5 2 A8 B I M RE v
A, i A I A& hE v] 528508 IEH 3 DN S T2DM #
HH I RRE , 2 T LR BB e ) B R A, R
RHMGET 4 = 10 DN K S Al N TG IR R,
AL SR AL B, 51 & 08 N R 4540, 5 B 4Lk i ik
ALY DN R & A T R ML 2% , 5 T 244 it Fl il
B, A FRARI AL ML Bh R R A, A
% KA R AH BEAE R, 25 A0 N OR8N, A
DN 3 i v e J B4R L2 B £ Ak 2 B 2 2 20 it S
ik BEUOAR, 20T R S 0 I R S AR SR R
ZH S 40 RN 9 0E T B0 B EAE &2 68 1 W32 2% 5 H DN
UL B R, T RE S AN R

IRAK GG O B AR VR A, BT 48 1
HIIETT , REA Rk 3 g 45 R O ge 2, 28 1 IR Ik
50 M o R I LS R A O T A A B i
fiE b AT 1 B 5 £ T2DM A8 25 1 25 11 PR K - i
1E 5% 322 30T 1F B K SEDS) O MOSENZON 22060 BiF 57 36
Y, SR8 514 BE A AIE 22 T2DM HB 518 M B 19 & A
K B B DIRE , #E DN I I TR Hh VR B A
FEAEDTI I 5% 2 B, TR A% 5114 RE IR DN 22 35 I 4 | 1l
NEZKF-, 2E 2% B i i1t Joe , ool 2 B i 4, RS I DR &5 )y L L
G B AR AE U8 B SAAR BV R CE DN AR
Y A R AE K E BB T RE A B SE 45 R TR, ik %
G134 ] BE T8 a4 ) B 8 1 S N A AR AR I SO R e
2 B WE GG I A T, 47 R 2% B £F Ak, X B R A
—E PRI VE T, HE D0 L AT BE R o A Yes A G A
(YAP) / % PDZ 25 4 L 5 (W) % S JL 3006 R 7 (TAZ) &
55 £ AL R M E DN AT R L RO,

J& UL Y3 T I S DN 69T, HRE i a4
il A A T B DN, A — 2 B 1l A O 3 7R 200 B
FEHRIA o , JE DL Vb B A BT 2R R 18 e A 5045 il DN
JR R 1 5 B L = 1 R DA e = €
SR IE DTG ZE 2% DN #2121 O FANG %5122 i fiff 5%
FEO, T DLy HE R aE A R Y A AR R R 1 2 iR
SR A 5 1k I g, HAG Bl sl /A DR 5 | JES ) A
TE DN () & S AL il v ke 5 B4 P o Bk 4 23 43l , T DL
Th IR IR A8 51 VA YT DN, REAT 85 B AR IUE K | 2
B DIREFE bR, TT R L TR A o 2R S A P AT
FEFR I, JE DLV B G SRS 41 v R IR S B IR DR 2 C
(Cys — C)ZKN- P85 AR PR35 IE , FF 00 A BN .
ARWFFELE IS R SCERAR AL, R A & B0, 1 25 156 FH ] 9
A5 IMBE K BB TRE , A A0 R B IRE I | AT
1 KB ThReFE AR LAk, BTALAR B & AR R A 2, 3
R I 254 3104 AN 23 B SR 38 AN B S

ZE L TIR iR A% B B AL DL VD LR Y DN, RE B

104

il DN HEJE .

S 3k

[1] SAGOO MK, GNUDI L. Diabetic nephropathy: an overview[J].
Methods Mol Biol,2020,2067:3 - 7.

[2] CALLE P, HOTTER G. Macrophage phenotype and fibrosis in
diabetic nephropathy[]]. Int ] Mol Sci,2020,21(8):1 — 14.

[3] ZENG LF, XIAO Y, SUN L. A Glimpse of the mechanisms
related to renal fibrosis in diabetic nephropathy [J]. Adv Exp
Med Biol ,2019,1165(1) :49 - 79.

[4] DHILLON S. Dapagliflozin: A review in type 2 diabetes [Jl.
Drugs,2019,79(10) : 1135 — 1146.

[5] CHERTOW GM, VART P, JONGS N, et al. Effects of
dapagliflozin in stage 4 chronic kidney disease [J]. J Am Soc
Nephrol ,2021,32(9) : 2352 - 2361.

[6] DARWISH TA, DARWISH HW, BAKHEIT AH, et al.
Ithesartan (a comprehensive profile) [J]. Profiles Drug Subst
Excip Relat Methodol , 2021 ,46(1):185 - 272.

(7] A&bok B R B F L RIS KA S 4G
A SRR B AR R G R e KRR )] R E$,2023,
49(7) :689 — 692.

[8] P EF BT o2 FU . AR IR IE RS
P EAT] PRI A& &,2021,37(3):255 - 304.

(9] dded B 25 22 Kok o2 . 4B AR B IER 5 W7, #HIE 5 A
B3 AR AR CGRAT I R[] LifF B A& & ,2007,
41(7):7 - 8.

[10] THIPSAWAT S. Early detection of diabetic nephropathy in

patient with type 2 diabetes mellitus: A review of the literature[J].
Diab Vasc Dis Res,2021,18(6):1 - 9.

[11] ZHONG M, SONG X, ZHANG X, et al. Treatment of
microcirculation dysfunction in type 2 diabetic mellitus with
Shenqi compound prescription: A protocol of systematic
review and meta — analysis of randomized clinical trials [J].
Medicine (Baltimore),2020,99(41) :e22347 — 22353.

[12] SAMSU N. Diabetic Nephropathy : Challenges in Pathogenesis,
Diagnosis,and Treatment[J]. Biomed Res Int,2021,1(1):1-17.

[13] DJUDJAJ S, BOOR P. Cellular and molecular mechanisms of
kidney fibrosis[ J]. Mol Aspects Med,2019,65(1):16 — 36.

[14] KURATA Y, NANGAKU M. Dapagliflozin for the treatment of
chronic kidney disease (7. Expert Rev Endocrinol Metab,
2022,17(4):275 - 291.

[15] JONGS N, GREENE T, CHERTOW GM, et al. Effect of
dapagliflozin on urinary albumin excretion in patients with
chronic kidney disease with and without type 2 diabetes: a
prespecified analysis from the DAPA — CKD trial [J]. Lancet
Diabetes Endocrinol ,2021,9(11):755 - 766.

[16] MOSENZON O,RAZ I, WIVIOTT SD, et al. Dapagliflozin and
prevention of kidney disease among patients with type 2
diabetes: post hoc analyses from the DECLARE - TIMI 58
trial[J ]. Diabetes Care,2022,45(10) :2350 - 2359.



