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M;%& TGF-p1.Smad2.Smad3 7K T 5#E R % &%
BE BT T E Ry <M

FEE, Tk, F WL, B M
(1.8 B ER #BEmEAE, Tdadam 474500; 2. %k L P ERR 4L TR R 5 uk4,
T de 474500)

(=] BB % g8 k4 K K1 -B1 (transforming growth factor—B1, TGF-B1) IR M i Kz 2 11 7] P4 2 (mothers
against decapentaplegic homolog 2, Smad2) BRI B2 25 11 [F] 4 3 (mothers against decapentaplegic homolog 3, Smad3) /K- 5
PRI 95 (diabetic kidney disease, DKD) U F NREBI IR M BUR IIE R . Fik BEHL20224F 1 H 52024 4F 12 7 Pk 2L
T EEBEGA Y 83 14 DKD M35 HF R 5E . Hil/E— st b A R BB (5 8 IR IR IL LI TCF-B1 . Smad2 . Smad3 ME 2L
IV Pearson AH I 23 BT 43-# ML 46 b5 5 B DHREFS AR 0 AHOCHE . BIFFERETS 1207 W I Z2 & Logistic [MA#BI R DKD
HUGHMSI R R R . R B O RESI R AN, ML TGF-B1.Smad2 Smad3 /KF-iZ2#i T} 7 (35 P < 0.05) , =T 4R
5 MLEF (serum creatinine, Ser) F124 h JR £ [ (24 hours urine protein, 24 h UP) & i ¥ L IE AR (P < 0.05), SR Nk g
& (estimated glomerular filtrations rate , eGFR) #J 5 1415 (#) P < 0.05) , H¥H DKD B & A A R B B3 S7 /G 2R (P <
0.05). £5i&  Ifil7E TGF-B1.Smad2 Smad3 7K-F-15 DKD /8 B ) RERIA L B 25 UIAR G , =2 O AR 5 R R TS 14 s S AR )2 b s
.

(REIR] WG s A0 E K -1 Smad2; Smad3; BIEE; WG
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The correlation between serum TGF-f1, Smad2, and Smad3 levels and renal
function and prognosis in patients with diabetic kidney disease

LI Yanxi', LI Xiaofei’, LI Na’, YANG Liu’

(1. Diabetes Department, Westxia County Hospital, Nanyang 474500, Henan, China; 2. Digestive and Endocrine
Department of Diabetes, Westxia County Hospital, Nanyang 474500, Henan, China)

[ Abstract ] Objective To explore the correlation between serum transforming growth factor-B1 (TGF-{1), mothers against
decapentaplegic homolog 2 (Smad2), and mothers against decapentaplegic homolog 3 (Smad3) levels and the degree of renal function
impairment and prognosis in patients with diabetic kidney disease (DKD). Methods A total of 83 patients with DKD who were
admitted to our hospital from January 2022 to December 2024 were selected for this study. A general information questionnaire was used
to collect the general information of the patients, and the measurement results of serum TGF-f1, Smad2, and Smad3 were also collected.
The Pearson correlation analysis method was applied to analyze the correlation between serum indicators and renal function indicators.
The entire study was followed up for 12 months, and the independent risk factors for the prognosis of DKD patients were explored and
analyzed using the multivariate Logistic regression model. Results As the degree of renal function impairment increases, the levels of
serum TGF-$1, Smad2, and Smad3 gradually rise (all P < 0.05). These three indicators had a positive correlation with serum creatinine
(Scr) and 24 hours urine protein (24 h UP) quantification (all P < 0.05), while they showed a negative correlation with estimated
glomerular filtrations rate (eGFR) (all P < 0.05). They were independent risk factors for poor prognosis in patients with DKD (all P <
0.05). Conclusion Serum TGF-1, Smad2, and Smad3 levels are closely related to the degree of renal function impairment in DKD
patients and are important biological markers for predicting the adverse prognosis of patients.

[ Key words ] Diabetic kidney disease; Serum transforming growth factor-B1; Smad2; Smad3; Renal function; Prognosis
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B PR 99 "B 9 (diabetic kidney disease , DKD ) 7E 4
PRI ARE P B Z2 0, I8 T 2 K% 4 B Ui A 19 9 &
JiE , 5y F J' R 2K B 9K (end stage renal disease,
ESRD)'"'. DKD &L 4%, HETHFFE AN, 2
i BE i A BT R - i R 7K R R SE (renin-
angiotensin system, RAS) BH Wr 77 45 = Bt 7l 4iE 2% < i
R ABATYA T O B B A R B I RE e
PRIt 5 AR T AR DG B 5T, R R B 2 8 [ Ik DKD
BF PG REYAREY) , o B TR A%

A K F-B1 (transforming growth factor—
1, TGF-B1) &N A 2 e 2F AL A I 7, 5
DKD Jig i & & % VIR ¢ o TGF-B1 i i BiE T il
Smad & 15 5 B, JUHIZ REJRPEBTIE K 2 1 ] I3
¥ 2 (mothers against decapentaplegic homolog 2,
Smad2) F1 £ I P 47 W Bz & 11 [ U8 4 3 (mothers
against decapentaplegic homolog 3, Smad3) , /7 2l ifd
A3 5 (extracellular matrix, ECM) o JE T, S 205
N BR A AL R /N A ] J5E 2T 4 AL (tubulointerstitial
fibrosis, TIF) o IF 52 B, im0 e T k1 2 21
TCF-B1 A LR, JF 1 1 b Smad2 Hl Smad3,
15 19 Smad 52 5 W5 AAZ N 45 BE B [R5 5, B9 fn 2
e I A A

H AT, &% 3% o TGF-B1.Smad2 .Smad3 /K F- 5
DKD 82 1 D RES AT R B R B 56 AR W T4
Do BT ARG S IE o A, R E RS RRTE
DKD B P Im R B, Als R R itS 2%

1 #RERHE
L1 — s

I 2022 4F 1 J % 2024 48 12 ] 775k H v 2
Bifii2 1Y 83 4l DKD B JF et ot Horp, J3 49491,
234 4R 37 ~ T8 % 44 (57.26+10.34) % 5 B IR
TR 5 ~ 254, 1 (12584521 4F . A9 Abif: -
ORF& Crr BRI B TS 77 36 4 7 (2021 4F i) )~
H1 DKD (12 Wibr i ; @2 BUBE IR s B18 ~ 80 % ;@
BEREoE R s QRN [F) 2458 w210 R AR
Foo HEBRBRUE : DB I H A B Y J5Uk 1 B /N BRI
AR 3 5 I HAL B UE I IR R GBI s O I I
I RERRE AT s DA IF IR s @6 IF A B S PR 5
@ U Y S LA 2ok
1.2 WARFE

(D) — BBt Bl A i — BoOR R A 3R, B

ABe H AFTHE .

(2) SR = fabr: THREABLR HIERRESIE
K I, = I 30 min J5 , A 3 000 r/min 2.0 10
min, B T —80°CORF PRAFFrfr o SR P iR 1Bk S 922 Vi
Il 5 (enzyme linked immunosorbent assay , ELISA ) il 22
IM.7% Smad2 , Smad3 , TGF-B1 /K, % 4 A sh 4= 1k
A3 BT AN e B A I 21 28 11 (glycated hemoglobin Alc,
HbAlc) %5 & MK (fasting plasma glucose , FPG) | Ifil JK
2 A (blood urea nitrogen , BUN) . Ifi. JL B (serum
creatinine, Ser) o & UK I 12 42 3050 4 156 BH 247
AR AERE . TC S AR 24 h PRI I AE 24 h R 1
(24 hours urine protein, 24 h UP) . PG I0 Bc 4% %t J
BRIF S RGE AR e 2B, F A8 B R A T
2% Wh 4E 2 3 (chronic kidney disease epidemiology
collaboration equation, CKD-EPI) 1154 4 5 15 /N Bk €
11 # (estimated glomerular filtrations rate , eGFR) K-

(3) 73 LA : DB DIRE S 20« AR 4 e GFR ZKFf
83 {9 /& o =4 - B T RE AR 45 1 2 [ e GFR>60
ml/(min*1.73 m*) ,n = 30) | . P41 30<eGFR <
60 ml/(min+1.73 m*) , n=32) 1R 4515 41 [eGFR
<30 ml/(min-1.73 m?) ,n=21) ], QW54 . FFE
124 A BED  BEDTE SO B A F B IEA R
{4 (major adverse kidney events, MAKE) , fU i eGFR
B T RE=30% JE A ESRD s 2 HAE T . AR 416 Bl
Vi 6] 2 5 & R MAKE 04, 70 il Js R 4F 4
58 1], T AN RL2H 25 1]

13 HitEFE

>R 1 SPSS 26.0 F Ak BB . 48 IE S PERG B,
THE GRS S IES A0, DI E AR E 2 (ves) R
7N BHLTA] G BR T ST AR A o R 56 5 TH BSOS R DL 41
(%) Fe7n LA L BCR FH PR o >R Pearson A ¢
AT HT IS TGF-B1 .Smad2 .Smad3 /K- 5 15 1
REFEAR AR SCHE >R I Z2 R K Logistic [B1H 73 7 /5
(¥ 5 K 3R, IR AR LE (odds ratio, OR) K 95%
{Z X [8] (95% confidence interval, 95%CI) . P < 0.05
hESAG R
2 HR
21 AEEHBRGEEAEEN—REFIL KL
iBEHERELER

BEA B D RES D FE N, B8 R R H (body
mass index, BMI) LS it22 2 5% (P> 0.05) , BE R 9% 9%
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. Ser . BUN.24 h UPEEW T & (¥ P<0.05),
eGFR [% MK (¥ P<0.05) . 1 5 41 58 & 1 3

TGF-B1.Smad2 ,Smad3 7K Vi i , HE ik Z ,

BB BAL, = 4RI R 22 A it oF
BY(HP<0.05)(F1)

F®1 ARABEERGIEEAIGKIEIREME TGF-1.Smad2.Smad3 7K F Lb 45 (x+s)
b BREMGA (n=30)  PEBRGA (n=32)  EEHRGA (h=21) F P
iy () 56.43+9.87 57.91+10.52 58.24+11.03 0.891 0.415
iR (4F) 10.21+4.12 12.89+5.03 15.67+5.84™" 7.234 <0.001
BMI (kg/m?) 24.58+2.96 25.01%3.12 24.87+3.34 0.345 0.709
Ser (pwmol/L) 78.34+15.21 152.67+30.45" 301.56+85.23" 156.234 <0.001
BUN (mmol/L) 5.67+1.23 9.34+2.56 18.45+5.67"" 89.456 <0.001
eGFR [ml/ (min-1.73 m?) ] 82.56+10.34 45.23+7.89" 18.67+6.12"" 245.678 <0.001
24h UPEH (g/24 h) 0.85+0.34 2.13+0.89" 4.56+1.347 67.891 <0.001
TGF-B1 (ng/ml) 28.45+6.78 45.67+10.23" 67.89+15.347 56.234 <0.001
Smad2 (pg/ml) 156.34+30.21 234.56+45.67" 345.78+67.89™ 63.456 <0.001
Smad3 (pg/ml) 189.45+35.67 278.90+50.23" 412.34+78.90™ 70.891 <0.001

e TCF-BIAFALAR R T-B1;5 Smad2 Jy FHEVEHUS K AR 25 Smad3 N IREGIB R 36 A [ Y 35 BMIUM RIS 4L Ser L
Bifs BUNHIMIRZR A eCFROGATFF/NRIEIL AR 24 h UP 24 hIRE s SREMBGAILE, P<0.05; SHEMGALLE, P<0.05.

2.2 IiE TGF-p1.Smad2.Smad3 7K F 5 S 1 sE s EAHE ()P <0.001), TGF-B1.Smad2 . Smad3 /K- 5
FREVME XS Ser.24 h JRE I EEE BEIEME(IP<0.001), 5

IML3E TGF-B1.Smad2 . Smad3 K FHMZ A2 % eCFRIYE B ZERAHIC(IIP<0.001)(5£2),

2 I TGF-B1.Smad2.Smad3 7k 5% ThAE 15 4R HIHE = 1 o #7

Eiztay SEiHE TGF-B1 Smad2 Smad3 Ser 24 h UP eGFR
TGE-p1 r 1.000 0.685 0.712 0.601 0.634 -0.623
P — <0.001 <0.001 <0.001 <0.001 <0.001

Sad2 r 0.685 1.000 0.743 0.578 0.591 -0.587
P <0.001 — <0.001 <0.001 <0.001 <0.001

Smad3 r 0.712 0.743 1.000 0.623 0.667 -0.654
P <0.001 <0.001 — <0.001 <0.001 <0.001

T TGF-B1NHALA K F-B1; Smad2 Ky B PEHUIE R 2 (R 25 Smad3 A BEIEMEBTIE R 26 R IEA) 35 Ser FILILEF; 24 h UP2l 24 h
JREH; eGFR AL F /MR %
2.3 AREBESEEEMFEIREER

223 1240 I Bt , 83 191 F 54 v 25 141 & 4= MAKE
FAE AT A R ;58 Bl AR KL 4B WA TG R4
Ho VIR BERIETE Ser eGFR 24 h JREE

A A E S A G EE X (B P<0.05), His A
KA 1M1 % TGF-B1,Smad2 . Smad3 7K -4 i 25 &5 T il
Ji RIF (X3P <0.05) (K 3),

£3  IwKREREMEEIRLE
TR WG RAIfF4 (n=58) BEARA (n=25) 1 P
e (B, #i) 35/23 14/11 0.156 0.693
R (s, %) 55.89+9.78 60.34+10.56 -2.134 0.036
BHRERRE (vxs, 4F) 11.23+4.56 15.67+5.89 -3.567 0.001
Ser (x+s, wmol/L) 145.67+67.89 278.90+98.78 -6.234 <0.001
eGFR [x%s, ml/ (min-1.73m?) | 56.78+23.45 28.90+15.67 5.891 <0.001
24h UPSER (xxs, g/24h) 1.89+1.12 3.98+1.67 -5.678 <0.001
TGF-B1 (x%s, ng/ml) 38.45+12.34 67.89+18.90 -7.123 <0.001
Smad2 (x+s, pg/ml) 198.67+60.23 345.67+89.45 -8.234 <0.001
Smad3 (x+s, pg/ml) 234.56+70.12 423.45+98.56 -9.567 <0.001

H: Ser MIMLEF; eGFR A /INsRUEIT % 24 h UP N 24 hRE A ; TCF-B1 M ALK FTF-B1; Smad2 A HEJETERTE R 2 F R 2;

Smad3 A REIREGTEE R 8 H R I 3.
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24 DKDEBEZEEZEARWMENSEZDN

WHEMMEER LR, ZRE W R, ZHE 5
Mr i, TGF-B1.Smad2 . Smad3 /K ¥ J} & 4 >4 DKD
BEHERAEASARB G M ERE R P<
0.05(£5).

*4 TEWMER

AR AR AR A A1 158 PH

WiE (RAEE) iy WE R =0, BUGAR =1
TGF-B1 HEE R PLSZIE (ng/ml) 10A
Smad2 SR PISEIE (pg/ml) FRA
Smad3 USRI PISZINE (pg/ml) fRA
24 h UP LA PASZINAE (g/24h) 1CA

%5 DKDRBEHEEZEARRWMEHNSEE Logistic BIJAS#7
g B B SE  Wald ¥ P OR 95%CI
TGF-B1 1.046 0364  8.256 0.004 2.847 1.396 ~5.804
Smad2  0.743 0325 5226 0.022 2103 1.112~3.978
Smad3 1.168 0.360 10.521 <0.001 3.216 1.587~6.515
24hUP 0512 0241 4512 0.034 1.669 1.041~2.676
e DKD WBEIRE ;. OR N HAE L s 95%CI K 95% & 15 X [d] ;
TCF-B1 M4k A K N F-B1; Smad2 AEFE PG & A R ) 2;
Smad3 N EREMEFUI B2 2 R 3; 24 h UP R 24 h IR .

3 itig

DKD 35 BUAS 5 2 B 7Nk A6 R TIF, TGF-B1/
Smad {553 % . 9 B0 55 DKD fi 1% & e B WA ¢ .
SERBAEFEUE S, o WE R 2 O 1A A0 i
FIK TGF-B1, YE S T W7 1) Smad2 Fl Smad3. 1
1% Smad2/3 5 Smad4 Z5 G TR R G 2 E A Wik
A2 REAZ PR B R e 53t R BT i R ) R R AR
PS5 BCHRE I , [) s 0 o) 356 S o A il 0% Pk | e 4T ik
S A TE B /INER B JR] B X R A s sE g
B TGF—-B1/Smad 3 i #£ DKD & 9% H i /E ™ 0
FEIG IR SZ e, L 55 (R B T Re R T i it e oG &
AThi /o 2 S

A4S BN, W% DKD 525 B ShRE 5 72
FENEE B & R B2, 17 ' TGF-B1. Smad2,
Smad3 7KV 5t W 2 0 B D RE R A A
TGF-B1.Smad2 . Smad3 7K ¥ {5 T 4 B F1 o B2 451 4
o WO FE S DHREASKT T R AR, B AT 4R fb A
JEEZRHTINEE , KA £F AL PR B I, B v
T TGF-B1 K HAR 538 [ B 1 KA R T o AH G
PE4r BT 578, TGF-B1. Smad2 . Smad3 5 Ser #1124 h
UP/E RSB FIEM G, 5 eGFR &£ 2 & A6, £

IR AR AR W DKD % 1 & i T R H AT S (A .
AT AF 3K AH S WF 58 B, Smad3 7542 #E 27 4 4k 7 i
FER, T Smad2 78 52 2L 45 B0~ T A HLAT 98 15 5%
PRYPVERY . A58 K& B, Smad3 5 5 DI REFE B (U]
Fe M 22 B0 = T Smad2, WS A B 40 Smad3 7K B
Fio MR, Smad3 A BEFE DKD 5 1% UE J v & 7%
FEAE A, 5 Smad2 7K V-t B 1F 0 & e R
T AE DKD HE A A & L R R 3 R AR
o FEBUS i, AAF5E R B, &R R BUG B 3
LRI I35 TGF-B1 . Smad2 ,Smad3 /K-EAIX # i . £
K Z 43 1 75, TGF—B1 . Smad2 1 Smad3 & DKD £
TR RIS S fEk R . TGF-B1/Smad {7
S TFAENEFHEAL Y e 3K 20 PR, KO- TH s mT
AEL T B D RE SUR N B S PR B B N, R
KO L7 TGF—-B1 . Smad2 . Smad3 /K- AT fE HAT 5 &
I AL, T 5 0 TR 0 7 7 i 0 e AL LA
B RN NIRRT it S %

Z¢ |, 1L % TGF-B1.Smad2 . Smad3 /K 3 5 DKD
S B D Re A R B U AR OGS T AR AN R
Je W E AR Y2 E bR

S ik
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