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[Abstract] Objective To explore the clinical value of combined detection of serum homocysteine (Hcy), cys-
tatin C (Cys C), retinol binding protein (RBP), and uropodocytes for early diagnosis of type 2 diabetic nephropathy.
Methods Fifty-eight patients with type 2 diabetic nephropathy admitted to Chengdu Shuangliu Hospital of Traditional
Chinese Medicine from January 2019 to August 2020 were selected as group A, 58 patients with simple diabetes were se-
lected as group B, and 58 healthy persons who were undergoing physical examination in the hospital during the same time
were selected as group C. The serum levels of Hey, CysC, RBP, and uropodocytes were detected and compared in the three
groups, and receiver operating characteristic (ROC) curve was used to evaluate the sensitivity of single and combined de-
tection of Hey, CysC, RBP and uropodocytes. Results The serum levels of Hey, CysC, RBP, and uropodocytes in group
A were significantly higher than those in group B and group C, i.e. Hey (21.2+3.5) umol/L vs (19.7£2.8) pmol/L and (11.7+
1.9) pmol/L, CysC (1.8+0.3) mg/L vs (1.5+0.2) mg/L and (0.7+0.1) mg/L, RBP (3.140.7) mg/L vs (2.6+0.5) mg/L and (0.8+
0.1) mg/L, uropodocytes (2.8+0.8) pcs/uL vs (2.3£0.6) pes/uL and (0.7+0.1) pes/uL, and the levels of Hey, CysC, RBP
and uropodocytes in group B were significantly higher than those in group C; all differences were statistically significant
(P<0.05). Comparing group A and group B and using glomerular filtration rate <90 mL/min as the diagnosis cut-off
point for type 2 diabetic nephropathy, ROC analysis showed that the best cut-off points for the diagnosis with serum
Hcy, CysC, RBP, and uropodocytes was respectively 20.81 pmol/L, 1.75 mg/L, 2.91 mg/L, and 2.73 cells/uL. The single
diagnostic sensitivity of Hcy, CysC, RBP, and uropodocytes was 58.2%, 80.8%, 79.3%, and 62.5%, respectively, and the
combined detection of the four had a diagnostic sensitivity of 91.7%. Conclusion The serum levels of Hey, CysC,
RBP, and uropodocytes in type 2 diabetic patients with renal injury are significantly increased. The combined detection
of the four can help improve the sensitivity of early diagnosis of type 2 diabetic nephropathy, which is worthy of popular-
ization and application.

[Key words] Type 2 diabetic nephropathy; Homocysteine; Cystatin C; Retinol binding protein; Uropodocytes;
Diagnostic value

I 525, E-mail : 1010934475@qq.com
- 2907 -



EEEZF2021F11 AE32E5E 228

Hainan Med J, Nov. 2021, Vol. 32, No. 22

W PRI 2 I R 5 DL , B 45100 2 PR R I
FEM G IAE , e T BURE JE RN A B R Y
FERERRZ MY, FRER R EE -t
LR W IS , & i TR AL, 721697 B H L
"B 95 1 VAT ST R R0t 2 ZROHE DR IDS B HR
HRIISIR T B B A AR R I U R AT
FHHERET Y, HATA R I, 05 R B 8 %
I 1 & AR 5 R 5 SRR N L SR SN SR AR A — e B
2, L35 [R] B2 e R (Hey) e 2 C(Cys C) AL BT
fi 25 4 8 111 (RBP) S5 LA SR AR 7 38 M ARE S AT %
F HLIR A M2 B /NER UG AT o B 114 T2 24 A2 i,
X} Hey . Cys C .RBP LK bR A2 41 it i) 62 0 A Bl T
W £ T R TR A O, LA IR R W . A SC
S EIE— 1T Hey . Cys C.RBP K JR R 40 B EE G 46
DX 2 TR BRI B 95 SIS Wt g s R A (L

1 &ERSHE

L1 — A T AU X B P
201941 H %2020 4 8 H [BIIH 4 2 BB BRI B 9 -
W EB 2 S IAE A A 2H, ] Itk B B ey 14 58 161) B
Al R B VR B 4, B DR BB AT A 1999 4F
WHO $8 % 11 2 BRI A G2 Wibr e, HEBR & 51 2ig
PR R PRI RS R IR SR . BEH]
A 300 IS B (A O fi B S8 lVE M C 4. AL 5
PR30, Lok 27 6] 5 4E S 36~78 %, - 44(58.3+9.5) % 5
SRR 3~13 4F , SE1(7.2+1.9)4 . B HBYE35 61, 4«
P 23 5] 5 4R 1% 36~79 %7, F-15(58.5£9.2) % ; i i 3~12
A8 (7.421.8) 4 CALHP B 33 4, Lok 25 i) s 4
1 36~78 %, -1 (58.9+9.4) % . =L Z K FH HIMER .
A LR A RN B 41 B R b 22 R e ST T
22T L(P>0.05), A A Fo b o ASHIF 9% 48 B2 B 5 2442
FRZE 52 UE T 2R G A G R

1.2 MG ARG A o ik

1.2.1 2 Hey.CysCR-F WERRENAEZK
oS EE KIS mL, B TR EPUEE L IR TR
FEOHLLL 3 000 r/min Y3 B 250535 10 min, B
JETH W E T -70°COKAR P ORAT , FF o SR FH K £ 922
W 592 K60 6 25 I3 Hey . CysC 7K, & {7 A D
i = AUS800 4= [ sl A4k 2 B A%, Hey A6 357 &5 1
AL LAl CysCik Al &l B i a A \l, ir
BB A T

122 JRRBP.RE 2 BUEE DL ARG
B R IR Wy, B 00 5 min, 75 HJZIER, UURER
FH PBS T ¥ 3 ¥k, A 1 mL PBS 4, SR 5 A PE 5
TCFRPTAE T8 T se PRSP 50 uL, F4CIHEE
TWFE 45 min, SR EOALES O S min, 43 55 58
J&i R F PBS i1 3 ¥k, Ui Fh A 2 mL PBS H 2 J5 ¥%
B ZE BD XU, BT RG# DR RS A R A
2% [¥ BD 2\ ] 4 7 BD FACS Calibur 37 20 21 {47
R o & % 4 B A= e hric 4 i 150« 2 R EE G/
- 2908 -

BRSEOM BT )/ (PO NI RO REA BARTR)

13 %it¥ ik W SPSS18.0 Sit#fF ikt
BT T TR LSRR M 2 (eks) RO, 24 ]
LU AR FHBRL IR 28 7 22 40 A, P LA FH g s, 314k
ERL TG R T K g, 32 0 AR RRAE il £
(Receiver Operating Characteristic, ROC) 7M1 48 b5 12
Wi, DL P<0.05 ZERA G E L.

2 H#R

2.1 ZMgtE EMIEARLER AHEEN
I13% Hey .CysC .RBP FR /& 4 L /K~F-BH 5t 7 F B 2H %
CH, 1M B AL H 1Y IR & T br W i T C 4, 22
SEAGIEE L (P<0.0.5), WK 1.

R1 ZHZIRENETUERIER(xLs)
209 %% Hey (umol/L) CysC (mg/L) RBP (mg/L) SRAE4NI(A/uL)

A4l 58 21.2+3.5 1.8+0.3 3.1+0.7 2.840.8
B4 58 19.7£2.8* 1.5+0.2° 2.6+0.5° 2.3+0.6
C#4 58 7.7+1.9° 0.7+0.1° 0.8+0.1° 0.7+0.1°
Fid 401.96 401.86 339.49 207.31
Pl <0.01 <0.01 <0.01 <0.01

15 A4, "P<0.05; 5 B4 b4, 'P<0.05,

2.2 BIRA5 AR AT 2 BUAE SR gm B o 60 T 5 T AR
18 ¥ AR BLHIET F0FE , LA/ NERYET <90 mL/min
15 R 2 BUHE DR B 12 W U, ROC 43 AT S /s Il 3
Hey . CysC .RBP DL} JR /2 21 i 12 W e A1) 5,53 31 R
20.81 umol/L . 1.75 mg/L .2.91 mg/L Pk %% 2.73 /~/uL, %%
56 bR R 0 A0 I %5 CysC>RBP>JR JE 41 fifi>Hey,
I HL U35 B G AT Sk 2 4 S W R 2 R A S
T2 L(P<0.05), WL 2 fIlE 1,

F2  STUEHR 2 AERE SR EHISHNE%)

LiSRlLE =R U FRSrE PEEETIINE BAMERNME
Hey 58.2 81.3 60.3 0.8
CysC 80.8 84.5 79.3 83.5
RBP 79.3 83.8 84.5 84.9
SR AN 62.5 85.15 74.15 82.35
PUEBARI 917 86.2 94.8 85.7
Y 1H 351502 08552  29.2189 17.848 2
P1E <0.01 0.632 <0.01 <0.05
ROCHIZ
1.0 &I
— Hcey
CysC
0.8 RBP
— R4
DU A
Pey
0.6-
i
#
& 0.4-
0.2-
0.0~

00 02 04 06 08 10
-5

B 1 BLUSHRISHT 2 BUEER R B iR B9 ROC # 2%



Hainan Med J, Nov. 2021, Vol. 32, No. 22

EEES22IE1NPREREERH

3 itig

W DRI B o S s v B 7 T AR A M I A L I
AR R BAERGR B, BRI B T 4 R e
BRI B ik RGP A ' i 0 I S PR s o
G- R DR B B 2R T S TR R I
R ETEIRIT RS A 2 e, 2 ARG SR R
BB, BRI, 52 W PR e O R ORI IR
7 e E A B S i E TR

Hoey f2 AR P 5 i 22 K 1R 1) 35 28 v [l A ™ 0 2
—, AT S A LA P R A L R LA PN B 4
JOF- LA M3 Az 52 e 21 85 B /NBR RIS I D B
AHOCHE TR W], 5400 2 OWH R B 0s R85 | TR RE X
R Hey ZE G 2, Al 64 i Hh 30 A Ak Ry 4t
o EYIREZ PG B NETE R Hey BURE I L2 F R,
Hey H AL RE J7 AR A K &5 Bt 2 5L iy A Qi34 o i
TP Hey 7KF-F = (4 SR RS0, ARF 53 S, 2 RO PR
94 0 A I Hey 7K P35 B i e 1 S ot o S8
AN PN N

CysC /A A A= ) — AN FRE B 1, IR
LN S TES B/ NER DL U8 5 239 B /N b R 240 i
W, CysC i /INsk DL B /NE B ) PEAS A 212
Wi o 2 RUBH PR B e A TR IE W B R B B
CysC/KF-RIFHs , bk 8 th B 145", RBPAE
Ry — RS R R BT, R TR O T A B A
R bR AN, B A N R R D Y R
JF U s PRS0 0 , 107 5 1 RBP A2k B /N 3o ol e
/N R AT e, T B DRV HIE o A A R S /N
SR U AT e R ) L2 AR A3 L FE X R R g Y i
T 1 25 T A D, 204 2 TROR R 00 R PR
Tt AR PR BEI I A 75 D Re 2 400, %5 BEREAIR
D] I BRI F T A 280 A o A e i

AR A IR b e 0 DA [R] £ B A SR PR s
BE TR , Z 48 PRI G I BB A8 12 5 2 b IR
9o R PRI T HE R 5 B R X AR R I 2 A
SRR SO, AR AW DR A8 T LA K gl 28 D ) ]
SEAE AR . ABEGE BN, MLVE Hey K 9 B R Ry
60.3% , CysC 4 79.3% , RBP }y 87.5% , Ji J& 41 s Ky
74.1% , VU5 1A R I 1) BH A 28 R 94.8% , DU kA K
DU AP 238 e T B — R Al o X TR IR e
FI A A HRRR i DL IS e 3R C R RS & 1R
1K -S4 Bifi 5 S5 2 W DR B i ) e S R o B I 4
IR TR R A AT B T R R
INER AR AR 2 R i AR R T A2 A
IO %) 5 3 BH S BTG, — LR i o R a2 R B, A
JE 200 % P AR AT A B, R O R A A ) 5
FE R 2 BUBH bR S5 L R A SO B A Il

25 BPA, 2 BURE PR B8 E A B I

Hey . CysC .RBP K bR 2 4 i 7K - BH S i, R ok o

A AN X 5 RS WA B S

S 3k

(1] SRE, 7. B T MR & DUISEFIG 7R s B v B
M B% K 48k R AR bR B 5% [J]. I RS S 2%, 2020, 31(23):
3039-3042.

(2] XUHE, MR, BB AT A E IR B 2 F T HERE (D], ) AR R
2£,2018, 39(15): 2258-2261.

[3] ANKUSH RD, KULKARNI DG. Erythrocyte reduced glutathione lev-
el in type—2 diabetic patients with and without nephropathy [J]. Inter-
national Journal of Biotechnology and Biochemistry, 2017, 13(3):
253-260.

(4] XUZ A, /0B, XU E B BT PRIp B I R S R 22 0], PPl s
MRS, 2017, 37(3): 189-191.

[5] FRBK, AL BRI O D007 5 S A W —— B TR AT P
TS ). P E SRR, 2017, 37(3): 192-194.

[6] FUTRAKUL N, FUTRAKUL P, BUTTHEP P. Altered vascular ho-
meostasis in type 2 diabetic nephropathy [J]. Ren Fail, 2009, 31(3):
207-210.

[71 NSR-ALLAH AE, FATAH AE, AZAB M. Association between sub-
clinical hypothyroidism and diabetic nephropathy in type 2 diabetes
[J]. The Egyptian Journal of Internal Medicine, 2018, 30(3): 160-167.

[8] XU, SRAc L, EWIHe, 55 PR R HUABH LAY 2 BUE R 8 1L
[Fi) 702 e S W K P AR A R BIF ST, vh BRI AR 212 2, 2020, 28(1):
33-36.

[9] BR3CAf, EWEE, XIE DS, 4. 2 ROBE DR B s Sl B iR 2 [ o f
e B R A 9 Rk AR B3 [0]. v [ 25222, 2020, 55
(14): 1154-1157.

[10] fR AR, FREER. L35 b CysC . RBP . Hey . CRP K- 55 b 1 9
SIHUIRISGTERTFE]. EFRIBIR R GEARE, 2020, 40(3): 385-388.

[11] XU, F &, § =58, 5. M7 Hey . CysC B4 TR 2 40 IR A6 % 2 74
TP B B L2 W [0, 1L 4R EE2Y, 2017, 57(14): 65-67.

[12] BT, RIS, FARNE, 5. B AR B 5 2 W v AR DCAS I 5
I AR C[I]. P ARG B 2, 2017, 27(24): 3561-3563.

[13] Z2H1, AR5, 135 7] 2 e 242 | LT D0 22 —C IR Bo— TR 2 11 K
A R T2 TR DR 0 R M A M [0]. BB G A A%,
2018, 41(4): 430-433.

[14] Rz, KNLAIK, 7 H T N B L X TS AR DR s v B IS¢
HEJR[I]. AR B IR A4, 2019, 35(3): 231-235.

[15] HFJR, H B, SRR K ARG TS RNA PVT1 58 1 P42 miR-455 (1
FEIRFZIPHE PRI 15 95 L AN L5 R T[], o e B A
Z4ik, 2020, 21(7): 48-50.

[16] PEHE T, T2 B B DR P IR 5 A I e [0]. BR 2223508, 2020,
26(18): 154-159, 165.

[17] KOEHLER S, KUCZKOWSKI A, KUEHNE L, et al. Proteome anal-
ysis of isolated podocytes reveals stress responses in glomerular scle-
rosis [J]. J Am Soc Nephrol, 2020, 31(3): 544-559.

(18] XUAE, A IR, BXZRPK, S5 ML 5 N TR A PR AL A AR R 2 1
DN 2 B DRI P T B IS W ELLT]. i RAG B A, 2017, 35(3):
189-192.

(B H 1:2020-12-14)

-+ 2909 -



