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(FE] HiY X% 2 RUBEPR P B 8% LR B2 (uric acid, UA). Smad [AJE# 1(recombinant mothers against
decapentaplegic homolog 1, Smadl) & H . JRf#{ it H & A (urine microalbumin, mALB) & &, 481 =& 5 ik 51
BRYT 2 TR PR AR B AE e . iR YRR 2021 4F 6 A & 2022 4F 9 H B g SR AE KIS I B 2 T
DRIV R ARG BG4 (n = 170), 53 BRI Rl 2 RUME PRG35 A0 A SRS PR 4H (n = 120), JITA &
HAGERT 200 UA | Smadl A . JR mALB AN, X HUBE PR B 06 21 5 B el b R 40 Lk 3 038 b 7K
FEA 2 BOBE DRI B R YR IR SN ARRTT, WV 3 1, MEEBERITSUR . IBBIT RO 3 A 3 (n =
142) 58 (n = 28), MHCARLE ST UA. Smadl . JR mALB &1, 7007 3 Widehn 554851404
57 2 RO DRI B RO AR DG, Al s2 3 TARERRIE 2k (ROC) 20 M 383 W8 AR X 64 B AT 2 BUBE IR
5 B RO BTN . G5 BESRN B ZEI0 UA . Smadl M . JR mALB 7K T B4l iR 20 (1 = 8.843
12.097, 8.858, P<0.05); JAIF 3 ARG, 170 5 2 BUE IR B 9 2B 3 H A 2L 142 $1(83.53%), JEik 28 #l
(16.47%); Jozkdlim UA, Smadl F . FR mALB /K& AR (1= 3.508, 4.622, 3.563, P<0.05); £5
UM BT B R, Il UA. Smadl B . JR mALB /K534 41 IR T7 2 HUE BRI B 90 200 2 576 56
(r=-0261. -0.336. -0.265, P<0.05); % Logistic FIIH#r, Z5HR /R, Il UA(95%CI: 1.001 ~1.021).
Smadl #E 4 (95%CI: 1.167 ~ 1.610), & mALB(95%CI: 1.011 ~ 1.048) /K- T} &5 J& 1k 48 51 34 772 TRUBE PR 95 15 s
TRLB GRS R Z (OR=1.011, 1.371. 1.029, P<0.05); £#2iX#H TAERAFE h £k (receiver operator characteristic
curve, ROC), %55 W 7R, Il UA(95%CI: 0.622 ~0.793) . Smadl % [ ( 95%CI: 0.685 ~0.841) . &
mALB(95%CI: 0.630 ~ 0.803) 7K V-5 i 48 51 ¥4I 972 TUME PRI B 98 A0SR B AT — & T 44 f (AUC=0.707 . 0.763 .
0.716), BeA KM (95%CI: 0.734 ~0.881) WA {5 5 %5 (AUC=0.808), &5 Ifi. UA. Smadl FE 1. JE mALB 7k
-5 IR FNERYT 2 BUORE PRI B R AR B IR G, W T I VA T AR
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Correlation between Blood UA, Smadl Protein, Urine mALB
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[ Abstract] Objective To observe the levels of uric acid, Smadl protein, and urine microalbumin in
patients with type 2 diabetic nephropathy, and to analyze the correlation between these three factors and the

effectiveness of dapagliflozin in treating type 2 diabetic nephropathy. Methods  From June 2021 to September 2022,
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170 patients with type 2 diabetic nephropathy in our hospital were included in the diabetic nephropathy group.
Another 120 patients with only type 2 diabetes during the same period were included in the simple diabetes group.
All patients underwent blood UA, Smadl protein, and urine mALB tests upon admission, and the levels of these
three indicators were compared between the diabetic nephropathy group and the simple diabetes group. All type 2
diabetic nephropathy patients were treated with dapagliflozin and followed up for three months to observe the
treatment effect. Based on the treatment effect, they were divided into the effective group (7 = 142) and the
ineffective group (n = 28). The blood UA, Smadl protein and urine mALB contents of the effective group and
ineffective group were compared, and the correlation between the three indexes and the therapeutic effect of
Dapagliflozin on type 2 diabetic nephropathy was analyzed. A receiver operating characteristic curve (ROC) was
plotted to analyze the predictive value of the above three indicators for the effect of dapagliflozin treatment for type 2
diabetic nephropathy. Results  Diabetic nephropathy group had higher levels of blood UA, Smadl protein, and
urine mALB compared to the simple diabetic group (t = 8.843, 12.097, 8.858, P < 0.05). After 3 months of
treatment, out of 170 type 2 diabetic nephropathy patients, 142 cases were effectively treated (83.53%), while 28
cases were not (16.47%) . The ineffective group had higher levels of blood UA, Smadl protein, and urine mALB
compared to the effective group (t = 3.508, 4.622, 3.563, P < 0.05). Correlation analysis showed that blood UA,
Smad1 protein, and urine mALB levels were negatively correlated with the efficacy of Dapagliflozin treatment for
type 2 diabetic nephropathy (r=-0.261, -0.336, -0.265, P < 0.05). Logistic regression analysis indicated that
elevated levels of blood UA (95%CI: 1.001 ~ 1.021), Smadl protein (95%CI: 1.167 ~ 1.610), and urine mALB
(95%CIL 1.011 ~1.048) were risk factors for the ineffectiveness of Dapagliflozin treatment for type 2 diabetic
nephropathy (OR=1.011, 1.371, 1.029, P < 0.05). The receiver operator characteristic curve (ROC) analysis
showed that blood UA (95%CL 0.622 ~0.793), Smadl protein ( 95%CI: 0.685 ~0.841), and urine mALB
(95%CI: 0.630 ~0.803) levels had some predictive value for the efficacy of Dapagliflozin treatment for type 2
diabetic nephropathy ( AUC = 0.707, 0.763, 0.716), with higher predictive value when combined ( 95%CI:
0.734 ~0.881, AUC =0.808). Conclusion The levels of serum UA, Smadl protein and urine mALB are closely
related to the therapeutic effect of Dapagliflozin on type 2 diabetic nephropathy, which can be used to predict its
therapeutic effect.
[ Key words] Type 2 diabetic nephropathy; Blood uric acid; Smad homologue 1 protein; Dapagliflozin
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W45 o ACHIF 9T 20 e pig 15 2 e 55 )i 5 B 1 2
Z ot [BERMEH . (202D 55 (002) %5 1.
1.3 HRAX
1.3.1 Ii#F UA.Smad1 EH.JR mALB#& A
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%G B0 10 min, HUMYE , R4 A shA ks
FrASC( DL 50 5 JFE SR 4, AUS400) 46 It UA 7K SF
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BB s 23 52 08 TARRAE 2 (ROC)
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IR ST 2 BUBE B B ROCR B O A, P <
0.05 25 G
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K1 BRFSFASBAERFBHMERILR [(X£5)/n(%)]

Tab.1 Comparison of general data between diabetic nephropathy group and simple diabetes group [(X+5)/n(%) ]
izt BRI B4l (n=170) LRI AL (n=120) 2t P
531 % 104(61.18) 71(59.17)

8 66(38.82) 49(40.83) 0119 0730
B (%) 59.04+6.37 58.79+6.82 0.320 0.750
HEFEH (kg/m?) 26.9342.36 27.06+2.43 0.456 0.649
WEBR 1 (a) 10.4243.58 10.21+3.76 0.482 0.630
W2 AR sl 39(22.94) 31(25.83) 0.321 0.571
ARG b 34(20.00) 28(23.33) 0.465 0.495
B LE 122(71.76) 78(65.00) 1.504 0.220

R 2 WERFRERAS BAMERFAM UA.Smadl BB K mALB K FLLB (F+5s)
Tab.2 Comparison of serum UA, Smadl protein and urinary mALB levels between diabetic nephropathy group and simple

diabetic group(x=+s)

205 IUA (pmol/L) Smad1#& H (ng/L) JRmMALB(mg/L)

FEIRIA B 4L (n=170) 392.58+69.78 13.28+4.29 118.93+34.74

LASEHE PRI (n=120) 323.66+58.54 8.0242.46 86.32424.36

t 8.843 12.097 8.858

P <0.001" <0.001" <0.001"
*P<0.05,

RI3 BRASEHAHAEL BRI R UA.Smadl EH.FR mALB K ELLE [((x+5)/n(%)]
Tab.3 Comparison of baseline data, blood UA, Smadl protein and urinary mALB levels between the effective and

ineffective groups [(X+5)/n(%)]

Ei=tan AR (n=142) TR (n=28) Pl P
P51 % 85(59.86) 19(67.86)

£'q 57(40.14) 9(32.14) 0.630 0427
B (%) 58.93+6.51 59.68+3.29 0.594 0.553
HEFEE (kg/m?) 26.89+2.32 27.16+2.03 0.574 0.567
W PR Spit (a) 10.21+3.46 10.95+3.12 1.050 0.295
T8k & (mmHg) 113.08+11.86 109.729.53 1.411 0.160
23 I 4% (mmol/L) 7.2540.92 7.34+1.07 0.460 0.646
eGFR 55.39+7.23 53.76+6.67 1.104 0.271
2RIIE PRI B 43 -1 97(68.31) 17(60.71)

-1V 45(31.69) 11(39.29) 0611 0433
IMUA(pmol/L) 385.52+62.43 428.37+36.92 3.508 0.001"
Smad1 45 [ (ng/L) 12.74+3.61 16.0242.29 4.622 <0.001"
JRMALB(mg/L) 115.48+29.57 136.414+21.35 3.563 0.001°

*P<0.05,

(B TR ORL), RRAR SR YT 2 AU IR
5 B BCRAE A I AR i (1=T08%, 0=F ), &
Logistic [7l 9 43 #7 , 45 R Wox, 1Ml UA(95%CI:

Z(OR>1, P<005), lFEs5,
2.7 I UA.Smad1 EH.FR mALB 7K E3FiA#& 5
IR YT 2 BUERR R SR R i E

Bl UA . Smadl Z£H . JR mALB /KA RS
AR B, B IARESNEIR YT 2 RO PRI B R RO AE
FRASAE (1=T0%%, 0=F%k), %1 ROC {iZk,

1.001 ~1.021) . Smadl & 1 (95%CI: 1.167 ~
1.610). R mALB(95%CI: 1.011 ~ 1.048) 7K F F+
157 S IS B 1 IR T 2 RUBE DRI B 9 TC R A& 5 R
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Tab.4 Correlation between serum UA, Smadl protein
and urinary mALB levels and the effect of

dagaglipzin on type 2 diabetic nephropathy

et r P

MUA -0.261 0.001"

Smad1 2 H -0.336 <0.001*

JRmALB -0.265 <0.001"
"P<0.05,

DL 1, 53R E/R, 1l UA(95%CI: 0.622 ~0.793),
Smadl % 1 (95%CI: 0.685 ~0.841). S mALB
(95%CI: 0.630 ~ 0.803) /K V- X} k4% 5| i+ A Y72 7
T bR B e 2k SR LA — S T A 1 (AUC=0.707 .
0.763. 0.716), BXA KM (95%CI: 0.734 ~0.881)
A B 5 75 (AUC=0.808), L% 6.

3 itig

3.1 ERBIIEETT 2 BISERR SRHHR

2 TRUBH PRI B 0 2 1S PR BRI 2 BUBE PRI
M PEITAORE, 2 FH AR A AR T B B /N R AL
BABREBEGRFRRIRICR , & 5152 6 RGBT
2 RUBE PR B R BTk, AHOB S R
430, REAE B PR 40 T oINS T 2 A 1)
WEMSe, S PR EHE M, R B4 ) IR A (4 AR
FHI12) 0 ABIE 5T SR IR AS SR T 2 OB R s B
R, )T 3 AR, 170 4] 2 OB G
A5 142 1511 (83.53%), Toxi 28 1l(16.47%), FW]
ZERYT 2 AUBE DR B B B RAFIR RS T AL,
B DB ET PR A . L, IERIA S kA%
FIERTT 2 RS RIS B s F A ROR AR C bR &9
XFZ R 7 ROTAN SR B T T R LK,

&5 I UA.Smad1 ZEH.FR mALB /K XA 556 T 2 BUMEER K B R R BT
Tab.S5 Effects of serum UA, Smadl protein and urinary mALB levels on the efficacy of daglipzin in the treatment of type 2

diabetic nephropathy
Sy B PR Waldy? P OR 95%CI
ILUA 0.011 0.005 5.101 0.024" 1.011 1.001 ~ 1.021
Smad 12 [ 0.315 0.082 14.733 <0.001" 1.371 1.167 ~ 1.610
JRmALB 0.029 0.009 10.003 0.002" 1.029 1.011 ~1.048
"P<0.05,
Lo s p— () 2R WA 22 T S BUIMUA IAE , 5 AR
e PRIBHEE A AE . 2 B R 5 22 P g o 17 16 25 V) 1k
08 f : i I, BEITIE N, A0 70% 1 UA S4B EHE
B R A 5 2 RO R IR G 0 AR SE 0
UL LA ] 51 7RISR 2 T R 4 A
E ! I UA K-, SRR, TRl UA K& T
04r 77 i AL L UA KO 564 515G T 2 BB R
£ e e AR BTG, B UA KT B S AT 2R
023 7 A W GO BEAET, BRI RERS I Bk
e 554 — SRR, O AT N TR, XK
T TR B RERST 5 A AR A 1 DR R 6 TS 40 B AL
LSS & R T AR, S SO R

B 1 I UA.Smad1 ZE AR mALB 7K E ARSI 5iE
§7 2 BUREIR iR B R BRI ROC
Fig.1 ROC diagram effect of
Dapagliflozin on type 2 diabetic nephropathy by
blood UA, Smadl protein and urine mALB levels

3.2 I UA S5ixtgFaTT 2 BURERR B RRCRHR &
i UA S RERE AW, A3 7 Nl ki~
TR Rl RES DR RN UL, 1 UA HE sk

of predicting the

fie st 2 B DR B J 5 () I e PRI i mT s
RAAS R%¢, JHa Mg Rk R | MK HE R K,
S AE By, e AL, O SRR [ )
W, BUEVFHEAL TSy R EETE . R R,
IR0, SEINEITXMERL, RIS ST AL
3.3 Smadl ERSEEIISHIAT 2 KRR B

REIREIKF

Smad1 # [1J& Smad ZZ W5 51, 7] fy B I



X#EE, . Il UA. Smadl HH . JK mALB &5 2 BUBEIRIG 5 B

AR FNAAR T ROR AR L BT 175

% 6 I UA.Smad1 EH.K mALB /K EXHER S 4§ T 2 BUNERF B R IUR UM E

Tab. 6 The predictive value of serum UA, Smadl protein and urinary mALB levels in the treatment of type 2 diabetic

nephropathy with daglipzin

or 50 7 AUC FrifEiR P 95%CI cut-off TR FERE YR FEEN

IfTUA 0.707 0.043 0.001" 0.622 ~0.793 404.040 0.786 0.542 0.328

Smad125H 0.763 0.040 <0.001" 0.685 ~ 0.841 14.025 0.821 0.592 0.413

JRmALB 0.716 0.044 <0.001" 0.630 ~ 0.803 121.695 0.786 0.563 0.349

BeA 0.808 0.038 <0.001" 0.734 ~ 0.881 - 0.893 0.542 0.435
"P<0.05,

A7 A0, -t T F BLAA At 2H 23 40 A 530 IR
FUA MR AL, 17T ML Y Smad 1 25 H E 24
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