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Abstract

Objective: To explore the correlation between the expression levels of Cys-C, UMA and TRFU and the
different stages of diabetes nephropathy (DN). Methods: From June 2023 to December 2024, 60 pa-
tients with DN diagnosed by our Hospital (observation group) and 30 patients with simple diabetes
(control group) were selected to detect the levels of serum Cys-C, urinary UMA, and urinary TRFU
in two groups. Result: The levels of serum Cys-C, urinary UMA and urinary trfu in the observation
group were significantly higher than those in the control group (1.58 + 0.42 vs 1.12 + 0.27 mg/L,
46.34 £ 10.87 vs 28.75 * 6.23 mg/L, 7.54 + 2.31 vs 4.83 + 2.12 mg/L, all P < 0.001). The differences
in serum Cys-C, urinary UMA, and urinary TRFU levels among patients with DN at different stages
were statistically significant (P < 0.05). Serum Cys-C, urine UMA, and urine TRFU were significantly
positively correlated with DN staging (r = 0.903, 0.876, 0.892, all P < 0.001). ROC curve analysis
showed that the three biomarkers had good diagnostic efficacy (P < 0.05). Conclusion: The levels of
serum Cys-C, urinary UMA and urinary trfu in DN patients were significantly increased, and showed
an upward trend with the disease stage, and the diagnostic efficiency was high.
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1. 518

% PR 9 ' 77 (Diabetic Nephropathy, DN) & 8 FRIv i WA IMUILE FEARRE 2 —, FLA 2804 W PRI (80
RI BT ZER N, SO S8R A B % (End-Stage Renal Disease, ESRD)f 3= % K —[1]. DN [
RIS A, ¥ SR 3L MIRBN e . AN, SO NS 2 AT, HILFERAE
ANHE, SHAMN, FETZEEERISH CIENZR P, i TRERTRILI2]. BT, R A
T DN SIS Wi AEVhr SV F EAFE MBI . JREE SRS S IReARhs, (X LHahr7E DN R AT
TR RAR L, ML TS W SR [3]. LAk, M EREE HIgHIHI H T (Cystatin C, Cys-C). JR{¥E
[ 8 [ (Urinary Microalbumin, UMA) 4k 25 4 (Urinary Transferrin, TRFU)ZE57 5 A4 MibR S 03281 5% B 967F
[4]. Cys-C #—FME/ArTEREEAM, FEME/PERIEN, B/NEATWBAERY, FHMERES S
ANERIEIE ZRBYIRASS, AR S B /NERE I D RE I BBURARFR[5]. UMA Al TRFU T s it /NP4 4% 1)
FLHARUR TR AR, 24 NER BT I AZ AR, UMA R TRFU (HR 230, TR B NS B FAEAE . A
SCEIASI DN #3117 Cys-C. UMA Rl TRFU [ IAKT:, 117 HAE DN EI2 T i .

2. BRFITA
2.1 —RRFR

HEHY 2023 4F 6 H~2024 4 12 A MAE IR EEH2 1 DN B 60 F/E A 424, 7] i ik B[] ) e 4 b R
o B 30 BIME AN A . WA B 5ot 32 M4, Zoftk 28 fhil; AFS 42~75 %, “PIYAEH(58.41 + 4.76)
%o XTREZH T B 16 7], Lotk 14 ] AEES 45-73 %, ~P344E4(56.28 + 4.52)% . iR 4E 2010 4 [E PR & 5K
ST DN BT AL 4> AR AE[S K 60 51 DN B3 20 1 S 1 3AAD I = ANTEH, % 20 1. 1 3R 53k
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1190, 2otk 9 ), 4FEWS 43~75 %, FH4ERY(58.65 £ 5.01) % ; I #Ah BE 11 41, Pk 95l 4ERS 42~73
%, “FHHR(58.14 + 4.37)%; N A 530 10 5, <ok 10 9] 4F#S 44~74 %, “PIJ4ERY(58.28 + 5.24)
%, BHILL R ER TG (P > 0.05), A rkbik.

2.2. IANBHRIRE

INFRTE: TFA 2022 ik KDIGO DN 2 Wiks#E[6]; FRATE 18~75 % 2 [8l; JRAEHAHA, A 5CBIRKHE
Blo HEBRPRUE: AT EOME R PR 2 s AR S M s 3 48 F 5T i Cys-C. JR UMA B,
JR TRFU /KA B E5m 2540, AEAF IR R YL Bk A RE TE R : AR iRE AL £ .

23. F&

RAEZS KL 2 mL, 5 P ARG 2500(3000 r/min, 10 Z381) 70 B I3 « SR FH A b kg I i 7 Cys-
C /K, RN ATE TSR 4 B A0, RS IG(Roche) 2 7 AE P~ IR ECE R . Y EE 24 /)
B PRI, EEUSIREIF R RS], B 10 mL R T 25.00(3000 r/min, 5 7r8l). B EE A A G Ll
EHT IR UMA MREE . REEIE R UURBFR A, SRR 5 mL J5 37 BIES.Co 40 #E(3000 r/min, 5 73r4h), 4y
BUR_LIEW A PR S Mgl R TREU JKF, b5 b st b 5 A oK ot 9t it

2.4. MEIEIR

1) I Cys-C /KF: M DN &g At B4 MG Cys-C WA, VR HAE DN Wi miE: 2) R
UMA 7K Rl JRE T UMA JKEE, DURBVE NESGFERE ;s 3) JR TRFU ZKF: 2 #T IR+ TRFU ik
B, T RS NERS BN BRA I 4) ARSI DN B bR i T I AT A [H]
S YA Cys-Co UMA AT TRFU /K7, 404711 Cys-C. JR UMA AR TRFU 5 DN 43 #AfIAH
P,

2.5. GEHE S

K FH SPSS 28.0 Giit 23 A B, &= ¥R (Cys-C, UMA, TRFU)Z: Shapiro-Wilk #3546, i /2 1E
BB LA(X £5)&w, P BCR A R BETT t#56, — 2008 LT sk & 2004, 4Ll B Lk
BERF SNK-q f536. AP < 0.05 NZEFAH G R L. MR Pearson MK RE(NFR, H4M
B B2 W R BE R 32 R TARHRRIE 2R (ROC) 0T, 5 28 T T AR (AUC) 2 H: 959 & {7 [X [a]

3. &R
3.1. LEERLANnE Cys-C. Bk UMA IR TRFU 7K
MELLHIMIE Cys-C R UMA FIJR TRFU 7K-F 53 i TR ZH(P < 0.05), W% 1.

Table 1. Comparison of serum Cys-C, urinary UMA, and urinary TRFU levels between the two groups (n, X=*s)
5= 1. MR Cys-Cy FR UMA FfR TRFU 7KEXFEE(n, X+5s)

41 5 151 %4 1#% Cys-C (mg/L) fE UMA (mg/L) fE TRFU (mg/L)
WS 60 1.58 +0.42 46.34 + 10.87 7.54 +2.31
it B4 30 1.12 £0.27 28.75 + 6.23 483+2.12

t 5.454 8.201 5.388
P <0.001 <0.001 <0.001

VE: Cys-C: PMtEBE ABFMHIE T UMA: JRMEAEA: TRFU: #E2EA.
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R A

i

3.2. LB 474 DN BEiE Cys-C. FR UMA R TRFU K

Bi# DN 2 i3, DN B AL Cys-C. JR UMA KR TRFU KBS THE, &40 iR 2 5 A
AEiH#E X (P <0.05), W& 2.
Table 2. Comparison of serum Cys-C, urinary UMA, and urinary TRFU levels in patients with different stages of DN (n,

X+s)

%2 2. AE4rHA DN £2EM7E Cys-C. FR UMA F1FR TRFU 7K E3FEE(n, X£5)

53 151154 1 Cys-C (mg/L) & UMA (mg/L) J& TRFU (mg/L)
;13 20 1.23 +0.35% 32.56 + 9.49% 4.71 + 1,52
1A 20 1.62 £0.412 48.67 +11.38° 7.93+2.19°
T 20 1.92+0.38 59.71+£12.72 9.85 + 2.47
F 9.875 16.542 15.638
P <0.001 <0.001 <0.001
E: Cys-C: EMEME MG T UMA: JRIMEAER; TRFU: HEER. SUHML, P<0.05; SIHH
tk, PP <0.05.

3.3. 9#rIniE Cys-C. FR UMA F1FR TRFU 5 DN S HARYHE <4
1% Cys-C. JR UMA FlJK TRFU 5 DN 431 2 2.3 1IEAH G (P < 0.05), W% 3 K4 1.

Table 3. Correlation of serum Cys-C, urinary UMA, and urinary TRFU with diabetic nephropathy staging
F 3. I3 Cys-C. FR UMA FnFR TRFU S8R Sk 9 BARHE < 14

febr r e P{E 95%E {5 X [&]

1i13% Cys-C (mg/L) 0.903 <0.001 0.861~0.936
J# UMA (mg/L) 0.876 <0.001 0.825~0.916
J# TRFU (mg/L) 0.892 <0.001 0.845~0.927

VE: Cys-C: FMEMEAmNHIE T UMA: EMEAEA: TRFU: HEEA.
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Figure 1. Trend chart of three biomarker levels with DN staging
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3.4. ZFEYINRE GRS EIRE S AT
ROC & T4 RN, = HUEMIbR SV A RIFIIZ W RE(P < 0.05), W& 4 J & 2,

Table 4. ROC curve analysis results of three biomarkers

A4 ZHMEMIREY ROC BiZ TR
fibr  AUC{H 95%E(FIX 1A P {H i) sife SUrE (%) R 1 (%) 29585 F5 50 B T B (%) B4 TR (%)

1% Cys-C 0.921 0.876~0.966 <0.001  1.35 88.3 86.7 0.750 91.4 81.3
JR UMA  0.897 0.845~0.949 <0.001  35.2 85.0 83.3 0.683 89.5 75.8
JR TRFU 0912 0.863~0.961 <0.001  6.12 86.7 90.0 0.767 92.9 81.8
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Figure 2. ROC curve analysis of three biomarkers

2. ZHMEMFREY) ROC BiZ 4

4. g

AW, DN BFEHMIE Cys-C AV m TR, HEapm o e 2, x—415
Liao X Z5[71/) meta #4516 —3, HHBFFTIUESL Cys-C 7F DN Hg R il H 5 B DhRE S e 1IEAH
Ko HEEIAA BB FARLL, AH T Cys-C 7 i B2 58 2 25 (1 IRIIE 1.23+0.35mg/L), WRgs
FEARYGN bR HEZE G R—— AT A HERR 1A I R S i B0 3, T R v & Cys-C FHa
PR HEERE . (i Cys-C 5 DN 2 iEiA 0.903 MG R EL, X —45 5 3% & T 8 S (9145 1f b
M ATRE S LA N R FRA G 1) ARFFRA 2010 - H bR R NGB B o Jobrdt, 25 RS /I
BRI EL T 5 ThEEFR AR ORI E ;s 2) FEASY— MR s, 60 1l DN FR 2 35y s alifl R 5 800 B 40453
HeBR 7 HABIS M SR 0T 3) AR BURE R, AR P RIS ) bk, HE
DUPRG FE B A AR B s (RFRES “ 0 - $805 7 TEIRIOTER MG, KRR LT R B VE 0 VRS
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DAFERR L5 o

AHFFEIR, DN EFIR UMA KPR BT 5, HEREWAR B 20E %2R . X5
R EE[10] IR Fe 4 R — 20, (HARAREE[LL] R BAMAE Clg v 20 UMA [HEEE:, T ASHE 7o ARA I M
RGufatr, PRRIEN TR R . UMA FHaiEZEEAET DN B B /NERE B i s B2
Plo MBS, B NERN A ThRe o, JEIRBLEIE MR N, A g pE ) B B B AR
e R, B/NE bR A MCE A R R A R A e A, ERCThEE R, PR T UMA HIHE
it

TRFUAER RS T8 A, IEF LT L PAN G 5688 1) 5 /N R B I B A 75 & I DN &35 R TRFU
ACFE TR, X E5ARRE[12]M4518 8, {2 Zhou D ZE[13]1F @ ML 2% 2 S AR b TRFU (AL (KT
Cys-C, $RHAEZARMRELA LWl Al T4 BhHbAL . TRFU FHim 2 (T DN i B A2 b B /N ERSEiE
ELE RN T8 WEEAL L= 1E /N BRI I AR 2R 5 e e SR AC B e, IEEFLARI R, Al TRFU 456K
STEARGLGED . M4, BANE R gE R, BN BT REREAT MR UOR , TR ARl
JEIE Y TRFU, 8O R HIRET & .

AW =WUED AR S DN I R EASG, H& B RBREHIEA AR . Cys-C FE E
INERTEIEThAE, UMA (KBS /NERUE BfFE 52 B 0E, TRFU N2 & SO B NERFNE NG (R S s . =
I A AT P AN ) 7 55 4 THTVEA B A O REIRAS, 32155 DN 2 W7 (4 o 1 RBURR P [ 14] [15] 0 X NI R I )i
il e AMEA IR TT 7 At 1 B R TR R EAE R

AT RAENG R L AA EENHME. H5%, X=0EETHT DN RS, FlefE
R4 & Dhaefabr R B, BRE IR AT AR IUE BRI, R T TG BURT (A, ok, i 2 M X L
TEARIIARAY, AT DAVPAS VR T ORI B L, FR R IEIRIEYT 7 R . =, RIS FEIRRR 1R
WRERE, AT LA R I 3 BRI, RS AT PR AR .

BT ARG R, AR T I T HIRARER: FRAEARZ HOATIEET T, BUFX e dahn
EARFENBERRE M, SRR XA EY S DN BETRRR, @R ZEHA, AN 2
BT, BEARAEZE R X YR EFRIB RS, HERSUEER SAE DN SR ;s AN TR REROR
R T 2 b SR T, TEREREIZET RS, R—IHIRIKIZEIRCE.

5. &g

Zi Lprik, MiE Cys-C. JR UMA FIJR TRFU 1£7y DN B ZAEMIARED), (R0 IS 7 T
AR ML B A E, A2 DN 2= T A

= A
VB A A B S
S5

[11 k2%, REE, #igEdy, &5 AN FGF21 5350 &8 B 1 BP0 )57 70 2 R W IR B i J 3 P R IE R IR R
M) HEEESE, 2022, 42(23): 5739-5742.
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DOI: 10.12677/acm.2025.1592621 1286 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1592621

[5]

(6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

SEIG2 K, 2023, 27(8): 891-894.

Tervaert, T.W.C., Mooyaart, A.L., Amann, K., Cohen, A.H., Cook, H.T., Drachenberg, C.B., et al. (2010) Pathologic
Classification of Diabetic Nephropathy. Journal of the American Society of Nephrology, 21, 556-563.
https://doi.org/10.1681/asn.2010010010

de Boer, I.H., Khunti, K., Sadusky, T., Tuttle, K.R., Neumiller, J.J., Rhee, C.M., et al. (2022) Diabetes Management in
Chronic Kidney Disease: A Consensus Report by the American Diabetes Association (ADA) and Kidney Disease: Im-
proving Global Outcomes (KDIGO). Diabetes Care, 45, 3075-3090. https://doi.org/10.2337/dci22-0027

Liao, X., Zhu, Y. and Xue, C. (2022) Diagnostic Value of Serum Cystatin C for Diabetic Nephropathy: A Meta-Analysis.
BMC Endocrine Disorders, 22, Article No. 149. https://doi.org/10.1186/s12902-022-01052-0

Sk ds. ME R BRI R C /K710 b B 018 R F 12 Wnim R A 9], 1L PE R 252538, 2023, 52(2):
123-125.

Vo, T3E. ISR C, JR p2-TlBk i M BRI Bk AR 6 PR B s B BB [9]. o R BE R 22274k, 2022,
51(11): 1026-1030.

VERR, RES, J7E. K p2-miBkEE . RE B EANET S BN R C AI7E 50 R B s v i B2 H
[]. REE2E, 2023, 8(22): 34-37.

FAEW, Tk, HBFM. U-MALB I CysC, #MA Clq BEARII/ENE M B0 B i 2 e b (5 [9]. h
B, 2024, 21(21): 140-143.

BHS, KA. IRUEBEA, FerkE e S IR R I X PRI B0 S 40 R R R VRS O B A [0, D)1 A
Rl2E2u ik, 2024, 46(11): 2451-2453, 2581.

Zhou, D., Shao, L., Yang, L., Chen, Y., Zhang, Y., Yue, F., et al. (2025) A Machine Learning Model for Predicting

Diabetic Nephropathy Based on TG/Cys-C Ratio and Five Clinical Indicators. Diabetes, Metabolic Syndrome and Obe-
sity, 18, 955-967. https://doi.org/10.2147/dms0.5502649

Huang, X., Ma, X., Lu, J., Chen, H., Cao, W., Chen, L., et al. (2023) Relationship between Serum IL-6, VAP-1, CysC,
Scr, BUN, and Type 2 Diabetic Kidney Disease. Minerva Endocrinology, 48, 121-122.
https://doi.org/10.23736/s2724-6507.21.03655-1

#&#0. ML CysC. Hey. U-mAlb BX-Gar UAE 5 A0S JR 53 B 12 IR AME 23 T [3]. A2 59877, 2023, 34(4):
599-601.

DOI: 10.12677/acm.2025.1592621 1287 I A [ 2 3k


https://doi.org/10.12677/acm.2025.1592621
https://doi.org/10.1681/asn.2010010010
https://doi.org/10.2337/dci22-0027
https://doi.org/10.1186/s12902-022-01052-0
https://doi.org/10.2147/dmso.s502649
https://doi.org/10.23736/s2724-6507.21.03655-1

	糖尿病肾病不同分期与Cys-C、尿微量白蛋白及TRFU的表达水平的相关性分析
	摘  要
	关键词
	Correlation Analysis of Cys-C, UMA and TRFU Expression Levels with Different Stages of Diabetes Nephropathy
	Abstract
	Keywords
	1. 引言
	2. 资料和方法
	2.1. 一般资料
	2.2. 纳入及排除标准
	2.3. 方法
	2.4. 观察指标
	2.5. 统计学分析

	3. 结果
	3.1. 比较两组血清Cys-C、尿UMA和尿TRFU水平
	3.2. 比较不同分期DN患者血清Cys-C、尿UMA和尿TRFU水平
	3.3. 分析血清Cys-C、尿UMA和尿TRFU与DN分期的相关性
	3.4. 三种生物标志物指标诊断效能分析

	4. 讨论
	5. 结论
	声  明
	参考文献

