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Analysis on several kinds of combined detection and diagnosis in diabetic nephropathy
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Abstract: Objective To investigate the clinical values of urinary microalbumin(mAlb) ,serum cystatin C (Cys-C) ,retinol bind-
ing protein (RBP) and dodecyl sulfosalicylic acid sodium-agarose gel (SDS-AGE) electrophoresis in diagnosis of diabetic nephropa-
thy(DN). Methods Urinary mAlb and serum RBP levels were detected in 148 cases of clinically diagnosed DN by using the im-
mune turbidity method and serum Cys-C level was simultaneously detected by using latex enhanced immunoassay and SDS-AGE e-
lectrophoresis. Results  Urine mAlb,serum Cys-C and RBP levels had statistical differences between the DN group and the control
group(P<C0. 05). In the evaluation of various urinary protein groups according to the urinary protein compositions and molecular
weight of proteins after SDS-AGE electrophoresis,98 cases (66. 2% ) were glomerular proteinuria, 6 cases (4. 1%) were renal tubu-
lar proteinuria, 29 cases (19. 6% ) were mixed type proteinuria and 15 cases (10.1%) were false positive proteinuria. In the compar-
ison of the positive results of urinary mAlb (82. 7+ 12. 5) mg/L, serum Cys-C (1. 854 0. 58) mg/L. and serum RBP (108.00+%
11. 85) mg/L with the positive rate of urine protein electrophoresis,among 148 cases of DN, urinary mAlb was verified as glomeru-
lar proteinuria in 98 cases (66.2%) ,renal tubular proteinuria in 4 cases (4.1%) ,mixed proteinuria in 29 cases (19.6%) and false
positive proteinuria in 14 cases (9.5%),but serum CyS C electrophoresis confirmed glomerular proteinuria in 98 cases (66.2%),
renal tubular proteinuria in 4 cases (4.1%) and mixed proteinuria accounted in 29 cases (19. 6 %) ; serum RBP electrophoresis con-
firmed mixed proteinuria in 29 cases (19. 6 %) ,renal tubular proteinuria in 4 cases (4.1%). It was found from the contrast of above
four kinds of test results that the serum CyS C and RBP had the results same to the SDS-AGE electrophoresis. Conclusion The
SDS-AGE electrophoresis has higher specificity and detection rate of pathological type of proteinuria, kidney damage and location
judgment and should serve as a diagnostic criterion index of DN. The combined detection of urine mAlb,serum CyS C and RBP can
improve the sensitivity of the early diagnosis of DN and has an important clinical value.

Key words: diabetes nephropathy; urine albumin; serum cystatin C;  retinol binding protein; electrophoresis;  patho-

logical protein urine

DR B 0 2 8 R DR A3 S A T BT R R D BR A 1 #BEFE
e I PR IR AR K S 38 RO B DR B . AR DRAEALES L1 ARASRIE REEC 148 B i R R AR 5 2 W Do B A
JUAE R 2 IR FE TR IR B 602 O PHE Y 148 G DRAE M B R BLER 1 P B o 328 AR g 4 4G it B2 20 il £
BAENAROTE AT TIRMEEE E A (mAD) , MENEM R C  JyxI A . Rl B B K 5 mL 3547 850 73 8 L
(CysCO) . MIE M B AE LS 5 E H (RBD) 2 mAlb + Zhg B  A54 0 RIK 5 mL BEAT RO 70 B IR B AT 4
BA-BR IR AR BEIR (SDS-AGE) HUSK B9 KR, JF X 45 R b AT He ey 1.2 X8 IRE A IK A KGR A Hydrays(Sebia 22 7D A
B BAGE T . Z LKA . SDS-AGE #E i i 7] & 3 R 55 e B35 i Sebia 24 7]

EEB N D 55 R AT BRI . 322 1l PRAG 46212 W27 07 107 O BIF 5



B EF 5K 2016459 A% 13 5% 183

Lab Med Clin, September 2016, Vol. 13,No. 18 e 2589 -

$EfE . H Xy Epson 2wl #2 fit. R mAlb & Il 5% ] BN
prospec(Siemens 23 ) ) Gt & WU LG b 43 B AR 32 3 00 2 i)
M Siemens 24 ®) 4& ff. 1l 7 CysC F1 RBP £l R A} TBA-
120FRCA AR 2 4 A gl A 4k 2 B 43 994~ 30 I s 170 & e
el Ay R R R, SR B e MR 8 E Combi Scan
500 B4 H 3h R 5 #7 A S B & Combi-Screen 11SYS iR 4% 4%
1.3 J5# (DR mAlb i, RBP A9 4 I 5% i 40 5 b ik vk
()1t CysC R JH e 7L 4 95 4 e L v ik A7 A2 00 . (3) SDS-
AGE ik - Bt 20 pL SDS V8 % 5 7 B A 80 pL T 4R 3 IR
WA W5 L i A BE B AR L (5 AL/ RO . T Ek 10
min, 7E SDS-AGE #¢ i Rk, 70 8, TR Ik S e G, ke
(FRVESED ) 6o, F 4 . vl Mg 4 4 v, DK T 2 4T BN e 28 45 21
PR 1 PR PR T4k 24 35 2 PR mA LD JE 45 0 R 3% 4
P s bR i 4 f R A U B B AT A

1.4 ZiRFE SDS-AGE ik X 43 A 34 A0 30 PE 2 R
FETY 5 LhBE R R R AR R AR = 18] 1/2 (i 7 e [R1 4D A9 25

HLFETTR DL T2 s FoR AN AR A ¢ B3, P<<0.05 )y
RAZKIFE L.

2 & 7

148 54 R 95 B 5 B 5 6 BRAL 3 A F5 A5 7K O 169 A6 ) 45
REHHE I 1; K mAlb il CysC. il RBP FH M & 0 K
WGB3 2;SDS-AGE Bk /G % SDS-AGE Lk J5 & K& H
U153 20 B B B P 4 R TR PP AL DL AR 3.

*1 M4 B R mAlb & CysC & M1 i& RBP
Wil RLE (s, mg/L)

215 n JR mAlb 1% CysC 13 RBP
BAEHE 148 82.7+12.5% 1.8540.58*  108.00+11.85*
X HR 2 20 32.544.5 0.82+0. 25 42.00+10. 28

TE - 50 A b, » P<<0. 05,

*x2 BFE AR mAlb I CysC,RBP PR &
PARREBEARMBEERL(X),n=148]

[P0y S I I S B e T 4 A Nt - o = W A 7 3 B R KA JR mAlb I CysC BH¥E i RBP fH 4
ARDF . EERAWM A KIS T RNrF. R AREA B /NERZR 1R 98(66.2) 98(66. 2) 000.0)
HE IR R 4 J5T e L 8 PR bR A I B O S AR ME T R NG E BT 6C4. 1) 64 1) 6(4. 1)
ivi 5 Y e v < S
B B, K mAlIb>>40 mg/L Jy FH ., g CysC By &% BA RN R 29¢19. 6 29(19. 6) 29¢19. 6
JUH:0.55~1.15 mg/L, Il i RBP &% {1 :25~70 mg/L, I
o _ AL s Dl e e B 15¢10. D 000.0) 0€0.0)
1.5 ZGeitsehb s %A1 SPSS19. 0 45+ 2% 5K 1F # 47 B3R 4k t
*3 SDS-AGE Bk EE&REBASERERERA RS FEK/MEE TR
20 50 n PREE AL 4 4 PREE 543 F B R /NEAG
B NER R R 98 B (70X 10%) TR (80X 10%) . IgA(175X10%) ,IgG(160X 10%) D NG e b7 s
W (70X 10°) JE B %45 IR (50 X 10%) | JiF B 24 (25X 10%) \RBP(21 X 10°) .ol
FNEEAR 6 M AL R AR U R AFRAE TN,
ERE [ (33X 10°) IFH#F(15X10%)
WEM (70X 10%) Jih4k (80X10%) a2 EBR (125X 10%) . ¥ (70X 10%) ¥
‘ (HEE# %%%Em ‘ JTEE | {ﬁﬁf/ﬂ ’ ”vﬁc BT 0 TN
RGMEE AR 29 BSIREE TR L(50 X 103) | JiF B R AE (25 X 103) \RBP (21 X 10%) .ol fER & 4 (33 X -
10%) V(15X 10%) ’
1% FH 1 28 R 15 HE AKX TEH R

3 i ®

il 2 G 8 2 T R b B R 0 R R DR S A T 1
PEALE BRI Z . MR IRE TR e W ik R Es
PR mAlb, il i CysC J I 3 RBP %5, I3 CysC 2 —Ff 2 i
SR TR R 0 . R e N ER i R Ak A TR U
Y. imiE RBP 2 I o 4 4 R 5% 02 8 8. B8 R R 3R
BRI F M ARR T SR PR R B R B
Y RFE 22— mAlb J2 I PR 12 Wos RO B 1 EZARAE . mAlb
RRTER T H I mAlb, ZEAE & TR P LA =il &
M2 & BUR mAIb 7E 20~200 mg/L i N b Js T et 82 1
PR B R S B E S B e AR R, mALb A AR AR AR 5
G AL F LR . R mALb 7 CysC K ifit RBP 7K 5 % 41 |
i ZE S G2 & L (P<<0.05), SDS-AGE Hi Jk J5 iiF 52
148 {48 BRI B 5 H 2 P Rt 98 9] (66. 260 B /NER AR AR
DL F R FEENE:6 B (4. 170 F/NEEH K, KLd
T RUNGY T N 529 6119, 6 %) IR A HEE AR & 4
T AT RN FERANE, 15 6110, 170 B HHEEH IR

HEARNT, M CysC A B 2 A Ik K i J5 UE 52k
ANERPESE R 98 . B /NVE R B IR 4 B IR-APEE E R 29 B
I RBP FH ¥ iR 3 0 3k J5 O 58 R & M & AR 29 B
(19.6%) /NS IR 4 6 (4. 1%) . JR mAlb % FH 55 1
ORI 25 5 BB PR L S IR P R 6 T A T T R
LS R WA R I 25 L DR b SR E RN 25 ) PR A £ K R I 45 L,
SDS-AGE 3k i) P 347 F 1] 4 JREE 11 09 8 1 4 43 647 40 3
I3 AL AR AS P i 2 1 4 TV b O R] U S N
BRI NS RO G R ALT , SDS-AGE H 3k B] Dok 8 (R
P B 2 Y L A 0 B A T 4R A S 2 e R M AR R
BEAT AR R PR B R 92 Wi AR EFE ART T . R mAlb.,
1 CysC Kl i RBP 1A it vf L 52 i % IR s B Mk 5% g

132 Wt 11 SRR B R R A
&% ik

(1] ZETE . R E T . WRA S M. LA B B AR SCHk
B Ak H B, 1994 . 148-160. CR#5 2592 1)



» 2592 -

B EF 5K 2016459 A% 1354 18

Lab Med Clin, September 2016, Vol. 13,No. 18

CKD # #% . HCV gk . 3 il fg Jf¢ N B =41 p, HCV & &
ALT,AST ¥ #% @& . HCV & 4 3 CKD & # TCH. TG,
LDL-C & F %4 P4 . ifi HDL-C AR T3 4h B 4H . 145 R 548
KiE— . KU HCV E Y & IF CKD & . fF7E &
TG, & TCH. & LDL-C it HDL-C ¥ Ifi B 5 » 1 31X 26 IfiL g 5+
BB 0 LA R A ST B IR B, T 9 3 CKD & 38 T o0
L& B I KBS 34 . HCV R & 9f CKD & 5 HCV &
P B AM L, Cr.p.-MG . UA #5 T )5 # . £ W HCV & A
CKD & # I B Uife bk & JF CKD (i HCV & % ¥ 3 fiE
WA . BB TG 5 B.-MG MR R L IEH . 53
A 1M G 35 ¥5 L 45, TG HDL-C 15 % 2 68 45 5 19 41 ¢ 1 43 9
W M AR 7E HCV &G4 JF CKD B # F HCV g e 2 1] 1y —
532 Logistic [l IF 4347 & B, TG & HCV & & If CKD &4
WifE B B £, HDL-C & HCV J& Y & 3F CKD % A (1 {4

4% LTk HCV & &9 CKD g HEIiRe S5 TG KF
RIEAE . 5 HDL-C KPR GFAH G, £ % 062 8 3% iR 5 4
YRR AE - 732 97 b AR v LA 0 I % EC 0 A7 3 A T 90 LA 4 A e
15 K.

2% 30k

[1] Coppola N,De Pascalis S,Onorato L, et al. Hepatitis B vi-
rus and hepatitis C virus infection in healthcare workers
[I]. World J Hepatol,2016,8(5) :273-281.

[2] Carvalho-Filho RJ, Feldner AC, Silva AE, et al. Manage-
ment of hepatitis C in patients with chronic kidney disease
[J]. World J Gastroenterol,2015,21(2) :408-422.

[3] Ali A, Macphee I.Kaski JC, et al. Cardiac and vascular
changes with kidney transplantation[ J]. Indian J Neph-
rol,2016,26(1) :1-9.

[4] Grassi G,Di Caprio G,Fimia GM,et al. Hepatitis C virus
relies on lipoproteins for its Life cycle[ J]. World J Gas-
troenterol,2016.,22(6) :1953-1965.

(5] hARpR 2 o I 2 b o5, iR AR IS 2 2o IR o 2 00 25 TR B
JH 4 B 16 48 B (2015 AF T RO LT 1. A A 52 58 il IR Jef e
P 2% 7 LR, 2015, 9(5) :590-607.

[6] Eckardt K,Kasiske BL. Kidney disease: improving global

b

=

=

outcomes[ J |. Nat Rev Nephrol,2009,5(11):650-657.

[7] Chang ML. Metabolic alterations and hepatitis C: From
bench to bedside[ J]. World J Gastroenterol,2016,22(4) .
1461-1476.

[8] Carr RM, Ahima RS. Pathophysiology of lipid droplet
proteins in liver diseases[J]. Exp Cell Res,2016,340(2) ;
187-192.

[9] Del Campo JA,Romero-Gomez M. Modulation of host lip-
id metabolism by hepatitis C virus: Role of new therapies
[J]. World J Gastroenterol,2015,21(38):10776-10782.

[10] Aizawa Y.Seki N,Nagano T,et al. Chronic hepatitis C vi-
rus infection and lipoprotein metabolism[ ] ]. World J Gas-
troenterol,2015,21(36):10299-10313.

[11] Ahn CH.Choi SH. New drugs for treating dyslipidemia:
beyond statins[ ] ]. Diabetes Metab J,2015,39(2) :87-94.

[12] Mount P, Davies M, Choy SW, et al. Obesity-Related
chronic kidney Disease-The role of lipid metabolism[ J].
Metabolites,2015,5(4) . 720-732.

[13] Salata D,Dolegowska B. Bioactive lipids in kidney physi-
ology and pathophysiology[ J]. Postepy Hig Med Dosw.
2014,68.73-83.

[14] Lee HS. Mechanisms and Consequences of hypertriglycer-
idemia and cellular lipid accumulation in chronic kidney
disease and metabolic syndrome[ J]. Histol Histopathol,
2011,26(12):1599-1610.

[15] Vaziri ND, Norris K. Lipid disorders and their relevance
to outcomes in chronic kidney disease[ J]. Blood Purif,
2011,31(1/3) :189-196.

[16] Hung CC,Tsai JC,Kuo HT,et al. Dyslipoproteinemia and
impairment of renal function in diabetic kidney disease:an
analysis of animal studies,observational studies,and clini-
cal trials[ J]. Rev Diabet Stud,2013,10(2/3):110-120.

[17] Pandya V,Rao A, Chaudhary K. Lipid abnormalities in
kidney disease and management strategies[]J]. World J
Nephrol,2015,4(1) :83-91.

s H 1. 2016-03-20 & 18 H ¥ :2016-06-13)

(%6 2589 1)

(2] Bz Lm0 FH. OB PR B o AR I v 0 o A 4
B E MR C AL R 2 LT 7k B = 2= Ak
2015,36(2) :90-92.

(3] XUBrR. sE AW 2 M]. 3 iR, db ot AR ZE B At
2004 ;1239.

(4] HRA R . HaOE FHEEARNETRESH S %
B WiLT]. Se AR 4475 ,2012,19(8) :843-844,

(5] ZEHNE, J™BRAL, X it M. PR il i 2R (1 % 4 PR s ' o
Wiz W r G IR M (B LT . 1 BR K 56 BS 2 2% 4. 2015, 36
(19):2796-2797.

[6] RTFI5, QLA B W 8 2 PR AR (v vk Il e A H s FILR
KXt He A b L. 304 351 B 12 2%, 2007, 34 (4) : 873-874.
L7] WL BH KT, KE B IKE T IERER 2SR
e R R R LT, P B2 2548 B . 2012, 9(25) :408-409.

[8] FMHER . B=on, W\, . MLEBEI R C 788 bR % B m &
BRI W E LT, [ B R 5 B 25 44 7, 2015, 36
(17) :2464-2465.

[9] TRE.ZRAW. BRWER R AEL SR s
F 56 . 2013,20(24) :3316-3317.

e # H 3. 2016-03-22 &8 A #:2016-05-21)



