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[ E] B LSRRI FL B PR 5 B 5 (diabetic kidney disease , DKD) H3#5 FF7 R0 % 0 335 14 T 411 (regulatory T
cell, Treg) FAAE KT UFEIA o F73% « AL 2019 4F 8—12 [ 7 5t BE RIS B VL7 B2 Bt [ 12 WA 1 DKD £ 47 191 BIF5E %8
% A TR S AT B R 345 Tk A8 5174 10 me/d, IR 4 8 (R & A2 3 RS, BRI G #0 ik
éﬂﬁ[ﬂl*ﬁ(f&sting blood glucose, FBG) R A== (glycated albumin, GA) . JR FH 25 F - LT tuﬁ(urinaly albumin/creatinine ratio,
UACR) .24 h REFEE B S /NRET K (estimated glomerular filtration rate,eGFR) SME Tregﬁl‘}%} M 42 (interleukin,
IL)-6 . 1L-1B iR R AE I - (tumor necrosis factor, TNF)-B#1IL-10 BRI R A A RN . R A IR YT 4
J&7 FBG [ (8.96+0.83) mmol/L vs. (7.42 + 0.67) mmol/LL] . GA[ (18.47 + 3.32)% vs. (1549 + 2.62)% ] .24 h JR 2K |1 & &
[1.14(0.29,2.08) g/24 h vs. 0.28 (0.15,0.83) g/24 h | L4 }2 UACR[80(45, 150) mg/g vs. 40 (30, 80) mg/g | ¥ VA J7 Hii 241 B 53 T [
(P <0.05),eGFRENGYTFHTUA BT FFE[(105.30 + 36.01)mL/(min-1.73 m*) vs. (92.07 + 35.26)mL/(min-1.73 m*) ,P < 0.05],
{BTEIGYT 8 JH G AT 8 3P R K T [ (104.88 + 36.86)mL/(min+1.73 m?) vs. (105.30 + 36.01)mL/(min-1.73 m*),P > 0.05], JAJF
4T )5 Treg (N FIA B BRI PRI B L (3.19 + 0.74) % vs. (5.64 +0.93)%, P < 0.05], 424 AT IL-1B[ (7.83 + 1.39) ng/L vs.
(4.57 £ 0.71)ng/L] . TNF-B[ (372.85 £ 6.79 ) ng/L vs. (227.62 + 7.29)ng/L] .IL-6[ (3.99 + 0.47 )ng/L vs. (2.59 + 1.01 )ng/L 11
FIARBIAIT R R R (P < 0.05) , M4 HF IL-10 A9 F 35 = BA YT HT [ (0.03 + 0.01 ) ng/mL vs. (0.05 £ 0.01)ng/mL,
P <0.05], JAITHIE], JCEE B BURIPE | BIAESF A KRN, A S 03 R BUGEIR  PR e . 4518 b s il figamad 1
T Treg (5 RAM K JAE SN , XF DKD HA B HECRA 1
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The efficacy of dapagliflozin on patients with early diabetic kidney disease and the

influence on the expression of regulatory T cells

SONG Jie, WANG Tao", CHENG Chen,ZONG Huimin,ZHANG Qingjuan, WANG Hui

Department of Nephrology, Jiangning Clinical Medical College, Kangda College of Nanjing Medical University,
Nanjing 211100, China

[Abstract] Objective: This study aims to observe the efficacy of dapagliflozin on patients with early diabetic kidney disease (DKD)
and the influence on expression of regulatory T cells (Tregs) and inflammatory factors. Methods: Forty-seven patients who developed
DKD between August 2019 and December 2019 in the Affiliated Jiangning Hospital of Nanjing Medical University were enrolled. On
the basis of the original hypoglycemic therapy, all patients were prescribed dapagliflozin 10 mg, qd, orally, for 4 weeks and kept diet
and exercise mode unchanged. Fasting plasma glucose(FBG) , glycated albumin(GA ) ,urinary albumin creatinine ratio (UACR) , 24-hour
urinary protein and estimated glomerular filtration rate (eGFR) were compared between baseline and 4-week after prescription. The
level of Tregs in peripheral blood detected by flow cytometry, the levels of interleukin (IL)-6,1L-18, tumor necrosis factor(TNF)-B and

IL-10 measured by ELISA were also compared. Adverse drug reactions were recorded. Results: After 4 weeks of dapagliflozin treatment,
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FBG[ (8.96 + 0.83 mmol/L)vs. (7.42 + 0.67)mmol/L],GA[ (18.47 + 3.32)% vs. (15.49 + 2.62)% |, 24 h urine protein quantification
[1.14(0.29,2.08) g/24 h vs. 0.28(0.15,0.83)g/24 h ], UACR[80(45,150) mg/g vs. 40(30,80)mg/g] and eGFR[ (105.30 + 36.01)
mL/(min-1.73 m*)vs. (92.07 + 35.26)mL/(min - 1.73 m*) | were significantly lower than baseline (P < 0.05). However, after 8 weeks
of treatment , the eGFR could return to the level before treatment [ ( 104.88 + 36.86 ) ml/ ( min - 1.73 m®) »s. (105.30 + 36.01)
ml/(min-1.73 m*) , P > 0.05]. Compared with baseline, the expression of Tregs was significantly up-regulated [ (3.19 + 0.74)% uvs.
(5.64 +0.93)%,P < 0.05], the pro-inflammatory factors IL—]B[ (7.83 + 1.39)ng/L vs. (457 +0.71 )ng/L] ,TNF—B[ (372.85 + 6.79)
ng/L vs. (227.62 + 7.29)ng/L],IL-6[ (3.99 + 0.47 ) ng/L vs. (2.59 + 1.01 ) ng/L] was significantly down-regulated (P < 0.05) , and
the expression of the anti-inflammatory factor IL-10 was up-regulated[ (0.03 + 0.01)ng/mL vs. (0.05 + 0.01 )ng/mL, P < 0.05]. There
were no adverse reactions such as hypoglycemia and ketosis, and 5 patients had asymptomatic urinary tract infection during the

treatment period. Conclusion: Dapagliflozin may up - regulate the expression of Tregs to inhibit the inflammatory response and

ultimately play a role in renal protection in DKD patients.

[Key words |

i PR 97 'S 9% (diabetic kidney disease , DKD ) j&
2 RUBE R I (type 2 diabetes mellitus, T2DM ) f#) 3= %2
HAAE , S22 P E WE (chronic kidney disease , CKD)
(1 FE 2L D], 32 R R DR 1 2 1 3 v R/
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T2DM 2 W, [R] B 4565 2019 4F rb DR s B e
o B 3 I R4 e 1 DKD 193287 - 20~80 %7 Il Afi=
il AN [BE Ak 1ML 21 85 H (glycated hemoglobin Alec,
HbA1c)7.0%~10.0% ] , bR 11 8 11 - LI LEAH (urinary
albumin/creatinine ratio, UACR ) =30 mg/g, 155 19 &
/N R 8 1 R (estimated glomerular filtration rate ,
eGFR)=45 mL/(min- 1.73 m*) (& XA 5 4] DKD) .
A I LA 2R e A ) ) 4 R oK R
ZARBHIORIZE 5 BRI EEE 2 .

HEBRARE PR 50 FL A 13 22 5 T D0 RE ™ B 5+
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B 14N H B2 fd FH SCLT2 M F116 )7 8 SGLT2 41
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(glycated albumin, GA) \HbAlc JR& L ' LI RE |
HLFRE SO, 4620 24 h PR B FUE B UACR, A MDRD
23 T eGFR [eGFRuprn=186%Scr™ ¥ X Age™ " ( x
0.742 MR LA , Ser: MULEF (mg/dL) , Age: 4F %
(%) " A0 B o
1.2.2  Treg Al

BTG R B DKL, A1 i U o
ARAGH Treg i) Fe k4, BARLIRUNT : (DCD4 . CD25
LIRS I3 WL A 50 WL A2 IfiL 7, 2~8°CikE LI 77
30 min; @400 g &> 5 min, 725 L, N A Flow
cytometry staining buffer ¥ & 4 M, #5.00, 7% 17 ;
@i 500 wL [EEA, 20T IR 50 min; DA
T EETHVE, AT mL BB, %0 T B 400 g &0
5 min, 5 I8 ; @QF AU EE T 100 pL Flow cytometry
staining buffer, I A B4 Foxp3 Bk 2 pL, 4 C
wEOCIT RS AL . AR 3I7E BD Accuri C6
Plus it 40 a4 _E #4753 8. fdF BD CSampler™
Plus X AF 47 43 81 o A I 41 J&] 1ML Treg 11 eBiosci-
ence" Human Regulatory T Cell Staining Kit 14 [ 5[5
Ebioscience 2y Al o
1.2.3  KgE T 6948

IL-1B . IL-61L-10 LA & TNF-B 42K ] ELISA J7
A , e R & U B A TR . AT ) &
Y43 [ 2 [E Ebioscience 22 H) o
1.3 “itFak

R I SPSS25.0 Ge itk iF AT Eds i g it pr
TR GORR IR 22 (v + ) FR , AP IES
S3AT TR BB AR A B (I 532850 [M (Pas, Prs) |
FoR, H BT R X BESR B ¢ 45 95 3% Wilcoxon £F
T BRI 5 TR TR R AR Bl B SRR
P <0.05 HZEFA G EE L.
2 & R
21—

ARWFFILIN AR 4T 0], B — IR LR 1,
2.2 W& RIT RGPS

EHBNEHAIT 4 S FBGL(8.96 = 0.83)mmol/L

x1 470 2HDKD BEH—RER

Table 1 General information of 47 patients with early
DKD

i H Bl (n=47)
P (B4 nin) 37/10
I (% k= 5) 55+ 12
SRR AE, M(Pas, Prs) ] 9(4,14)
BMI(kg/m®,X = 5) 27.74 + 4.16
G IR R P AR [ (%) ] 18(38.30)
A EIMLE (%) ] 39(82.98)
HURE+Z B 0 (%) ] 6(12.77)
JoE S 2 (%) ] 11(23.40)
JBE 5 2+ IR 2 [ (%) | 17(36.17)
IR AR 2 A [ (%) 13(27.66)
FBG(mmol/L,x +s) 8.96 + 0.83
HbAlc(%,% £5) 8.42 +1.37
GA(%,x +s) 18.47 +3.32
24 hIREHE R [ g/24 h,M(Pss,Pss) ] 1.14(0.29,2.08)
UACR[mg/g,M(Pss,P;s) ] 80(45,150)
MR ZE A (mmol/L,x £ s) 6.84 +2.15
MLETF (mol/L,x + 5) 75.64 + 26.34

eGFR[ml/(min+1.73 m*) ,x s 105.30 + 36.01

vs. (7.42 + 0.67) mmol/L] .GA[ (18.47 + 3.32)% us.
(1549 + 2.62)% | .24 h JR HE H & & [1.14(0.29,
2.08) g/24 h vs. 0.28(0.15,0.83) g/24 h] LA & UACR
[80(45,150) mg/g vs. 40(30, 80) mg/g | BLIG YT I
B TR, Z A5 E (P <0.05) 1897 4
J& eGFR B IGY7 BT 8 A B B % [ (105.30 + 36.01)
mL/(min-1.73 m?) vs. (92.07 £ 35.26)mL/(min-1.73 m?) ,
P <0.05],3697 8 Bl i eGFR WK & =I5 7 1 /K
[ (104.88 + 36.86) mL/(min + 1.73 m®) vs. (105.30 +
36.01)ml/(min-1.73 m*) ,P > 0.05,%2].
2.3 Tregltix

IKKEHNERRIT 4 A Ja , 51097 RTAH LG T 240 i
P W) CD4" Y BV 2 i 25 T, W] CD25 Foxp3”
() BE P e o 2 T g, 45 SR B iR AR B ] B
T Treg BYZFEA [ (3.19 +0.74) % vs. (5.64 +0.93)%,
P<0.05,1.%3],

2 JRFTRIEFBG.GA .24 hjREH . UACR.eGFRIEFRLLER
Table 2 Comparison of FBG, GA ,24 h urine protein quantification, UACR,eGFR before and after treatment

i ] FBG (mmol/L) GA(%) 24 h R E R (g/24 h) UACR (mg/g) eGFR[mL/(min-1.73 m®) ]
bi=p gl 8.96 + 0.83 18.47 £3.32 1.14(0.29,2.08) 80(45,150) 105.30 + 36.01
BT 48 A 742 +0.67 15.49 +2.62° 0.28(0.15,0.83)° 40(30,80)" 92.07 + 35.26"
BT 8 S — — — 104.88 + 36.86™

ERRTRIALE, P < 0.05; 51697 4 IS LL, P < 0.05,n=47,
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E1 R AN DKD 258k CD4'CD25'Foxp3' Treg & 2R T4

Figure 1 Changes of CD4°CD25'Foxp3'Tregs in venous blood of DKD patients detected by flow cytometry

24 KIERTIE

INAE BN ERIT 4 R JE I R P IL-18[ (7.83 =
1.39) ng/L vs. (4.57 = 0.71)ng/L.] \TNF-B[ (372.85 =
6.79) ng/L vs. (227.62 + 7.29)ng/L.] . IL-6[ (3.99 +

0.47 )ng/L ws. (2.59 + 1.01 )ng/L | ()35 5 B & 9,
ZRAGHFE X (P <0.05), HAMR T IL-10 95
KRBT AT LA (0.03 £ 0.01) ng/mL vs. (0.05 +
0.01)ng/mL,P < 0.05,%3],

=3 BITHIE Treg IR EISHRELE
Table 3 Comparison of Tregs and inflammatory factors before and after treatment (x£s)
Fisf i) Treg(%) 1L-1B(ng/L) TNF-B(ng/L.) 1L-6(ng/L) IL-10(ng/mL.)
TRITHI 3.19 +0.74 7.83 £1.39 372.85 + 6.79 3.99 + 0.47 0.03 +0.01
VRIT 4 85 5.64 +0.93" 4.57+0.71° 227.62 +7.29° 259+ 1.01" 0.05 +0.01"

SYRIFHIARLL, P < 0.05,n=47,
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IR III], JC R 1 SR B | AE 25 A R
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JR, 8 JHl e S A PR IR

3 % i

AR, T2DM Y AR RIZAFET TR , HLBR SR
B PRBEAE 23 KU 28 22 55 TRl /b A . DKD S
T2DM 5 R UL E T AAE , B T2DM A
)5 A K B UG IR AEZ — . SRR
72 T2DM S22 DKD AL FLC L0 (cardiovascular
diseases, CVD) & (I Z G K HZ ", DKD 1Y
S B AR M3 )2 A A
W IR RAL 2P YT R, ORI 22 i BIE ST R
HH e RE RS DA S A AR et 2 5 T DKD (#4395 it

et
(SN %iﬁﬁﬂxﬁ%éﬁﬂ@ﬁﬂ%%i?ﬁﬁﬂﬁﬁ%
[ S BEAY 244 , SGLT1 F1SGLT2, SGLT1 FH A Af
FE/N B O R A, G A PR )RR R AE /N
SE RN AT AT . SGLT2 45 S i A 78 B
AT HE /NG ST, 97 57 29 90% I A MR I EE IR, 1K
R B AT R KA 24 | 38 o BELWRT B 0 A9 SGLT2, &
FERENE R SE I o A SCGE A RTIEYE | B B X IR
WFFE R B, T IRGAAR D) 4 F8 T, 7T LA B o A 3
FBG .GA .24 h JRE H & 1 DL L UACR, X 5K L4
IR FE LS IR —3, T B A& F 24 h R ER
R L & 2k R R 2 B0t 58 24 R FH UACR Sk
PEAL 35 4% 51 04 e DR B8 AR T, AR SRR TR
UACR, i % 24 h JREE 1€ S TPA S RIS O, B
ok BB B IR T LA B ER M . A 1 IR GA
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B, 7E F asAR IR I 8, 2 B eGFR I
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TEIRFE I ERGRTT 8 RS , K INFEAKAY eGFR WK 2
BITHIKE o WABFETE 1, B /NSRRI RER S
B IR PR AP VR B8 UIAR G

DKD Y % A K R 5 R AE 2 UIA G i 3R WA
6 1) e 00 o A A I A R AR L B
LORIEEMIRE AEA" . Elkazzaz 55 3 i /)M R
S A AR A 51 ¥ R] LAREAR DKD /) BUAR 9 19 2
R TR R A 1, A ARG B IERIAVEH] o Treg
A LA 5 Z2 AL 0 ] 42 58 D 1 7 A AR a4
RET R Treg ¥ E AR LRI TEC 4
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A AL PR B R A 2D WFSR R, Treg
A AT 3 22 AL i Qo ) 2500 T 40 e LA K ool 22 A
PUAAE PR~ 55 362 38 5 ) 78 B 928 L B2 S B v 1Y)
VER, 310 A H -4  JUE as i O AP VR o FRATTHE R
IR 5% T & 3 Treg W LA SCE A5 BELA: W55 9 1) ' O &2
YA, R R T o — W58 54K 51 R AR AR 2 1
B ELARAILG , A8 H it 24 M 2= AR A 1 A8
ML 1 Treg 163K 1 DL RAHOCRAE R+, 45 R i
INISKEFNERRYT 4 85, 52 ETAH L IfyE b CD25°
Foxp3' 1 FH 2 TH 5, Foxp3 'VE N Treg i 7 19 3222
SR HOBRPE AR TH = 4R Treg 23k HY il 5
BERIA i 2 K F TL-6  IL- 18 \ TNF-B 1) 335 fit Bt
REEAR , T4 2% PR IL-10 Y 3k 1 W] 4 m . A
SR IAAE H A v RE i L Treg 1) 2 &k 4
PESNRE S, I 2 R FEREAR R A 1 LA B AR 7 1Y
YER o FTEIIG R DF5Y 7R , DKD A9 & s 1o 2
Biti 4 BhME T 409 17 (T helper 17, Th17) Fl Treg V. ¥
2Z (B ) 2 A 25 o Th 7 Al Ak 32 B2 ¢ il v /0% 1z
5t JH 1T R 1 (serum/glucocorticoid—regulated
kinase 1,SGK1)45 . 2021 4F Wang %51 1 /)N il
SRR B, IR B e A T SGK1 A Fk ok i g
Th17 Fl Treg i 2 5 , e & R T WELR P VEH o Ik
b, SGLT2 i 37388 1t 35 B/ INE TRl ) e dz , ][]
2 51075 Treg (I A EARHLGI 7 20
ZFTOR MR

AR SCH i G RIS L A B IR ST R ]
IBKE SRRSO 35, O BT DIFRARIR 8 Rk 4%
B ECR A L 7E FIRs A8 51V R 7 0 2 Hh
eGFR — i PE R T I (HX AR R A TP, 55
Hb iR S AT DL LR Treg 19 3 1, 404 44 S
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B LRV AR B
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