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[(RE] BY HITOHEFRERBEAOEMH A C (cystatin C, CysC) ¥ R B 7% (diabetic
nephropathy, DN) RIS Wi B, F5iE 5L FAFLBC ORI 08 Al S R e iR B 00 5 108 B4 R % (dia-
betes mellitus, DM) & 3 #1 30 & {2 R A K H 89 M7 CysC & B, 3 [F i U 2 i 75 L BT (serum creatinine,
SCr) B~ 3R & B (B,~microglobulin, 8,-MG ) ¥4k 1l 41 2 (4 (HbA lc) 1 IR 3% & F & H (urine microalbu-
minuria, UMA ) 3f 7+ WLEF % B # (creatinine clearance rate, CCr) , 8 /G 47 CysC 55 HAth 5 45 B9 48 6 4 3F
2 5 B IR R HF TAEFFE (receiver operating characteristic, ROC)#i %k, &2 DM &4 Kt A
P i X R TL TR (P> 0.05), B IR HbAle ZRWHF LI ¥EL(PH<001), 5
X PR LB, A XA CysC MK FERFRIUEREN (P<005), EAEBRERHTHITERE (P
¥3>0.05); 7 B.C AEEIREIKF S HARE, ZRYFETEEN(PH<001), AHS5B.CH
HBEER CCr MK F 2 R ERFEIHTEEIINP 0.05), HAZ BRI A TFERBFEITEREL(PY<
0.05), B45 CHE,CysC,B-MC RMKFER XL ¥ B L (PH>005), HAKBRBW A FER
HWHGEI¥E X (P#<0.05);DM B % i1 7 CysC 5 SCr.B,-MG . UMA R IEM X, 5 CCr £ FARX,
MR FH 4 H R 0.601,0.922,0.521 . ~-0.603 (P < 0.01) ; Ifl 7 CysC.SCr.CCr.B,-MG 1 UMA RYHIZ T
HE #4551k 0.901,0.680.,0.750,0.780.0.808,, it CysC X DN Hi2 Wi th B & H b5 tnH T,
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To investigate the diagnostic value of cystatin C mensuration in early renal impairment on diabetic
nephropathy
ZHU Li-rong, ZHANG Xue-feng, XU Jing, et al. Department of Clinical Laboratory, Tianjin Medical University
Metabolic Disease Hospital, Tianjin 300070, China

[Abstract] Objective To evaluate the diagnostic value of cystatin C(CysC) in early renal impairment
on diabetic nephropathy(DN). Methods The levels of serum CysC in 108 cases of diabetes mellitus(DM) and
30 healthy controls were determined by particle enhanced nephelometric immunoassay. At the same time,
serum creatinine(SCr), 3,~microglobulin(B,-MG), urine microalbuminuria(UMA) and HbAlc were measured in
all subjects. The creatinine clearance rate (CCr) was calculated. The correlation of CysC with other indicators
were analyzed and the receiver operating characteristic (ROC) curve of indicaters were drew. Results There
were no statistical significance in the differences of gender and age among DM groups and control group (Pall>

0.05). There were statistical significance in the differences of HbAlc and fasting blood glucose (Pall< 0.01).
There were no statistical significance in the differences of all indexes except CysC between A group and control
group (Pall> 0.05). There were statistical significance in the differences of all indexes between B, C group and
control group (Pall< 0.01). There were statistical significance in the differences of all indexes except CCr be-
tween A group and B, C group (Pall< 0.05) . There were statistical significance in the differences of all indexes
except CysC and 3,-MG between B group and C group (Pall< 0.05). CysC and SCr, B,~MG, UMA was positive
correlated, CysC and CCr was negative correlated, and the correlation coefficient were 0.601, 0.922, 0.521, -
0.603 respectively (Pall< 0.01); The area under curve of CysC, SCr, CCr, B,-MG and UMA were 0.901, 0.680,
0.750, 0.780 and 0.808. Conclusion The value of CysC for the diagnosis of DN is best among indicators.

[Key words] Cystatin C; B,—microglobulin; Serum creatinine; Creatinine clearance rate; Glomerular fil-
tration rate; Diabetic nephropathy; 24 hours urine microalbumin
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FEEREANRAEEKEWERE, ¥IRIE (dia-
betes mellitus, DM ) 58 & #) A 878 & F 3 Jm , ¥ IR f%
' i (diabetic nephropathy, DN) & DM K = K ifi
BIFRIEZ — , BB R INH 30%~50%FK) DM B &
4 3F%F DNU, F ¥ RIAR A 7F DM X8 8 DN R At
HEWBOARERE, HEHEINI KA EST
FERE R HHRTHE, BETEEBNEE
x, RHEIRRE NN ERERE ST /R
# (glomerular filtration rate, GFR), T GFR HiEfh A
T S B ThRER T ROAR S AR I, I R AR
Ifit 7% PLEF (serum creatinine, SCr), R B EH
(urine microalbuminuria, UMA) .B,- 3R HE A (B,-
microglobulin, B,~MG) % R i¥4% GFR, B E#AE —&
HRBYE, BEAMBERZ BT NEFIRENE
M, I3 BEAM #E C(cystatin C, CysC) R ITE K X T
— BB AT IR B GFR W48 45, 3¢ SCr ML BF B R &
(creatinine clearance rate, CCr) %8 ¥ & B 808,
BAZEG R Z ), A O 5B S KB CysC
7E DN BREME T Msh &1k, 9rE T DN B4
B B2 W E
1 #EREHE
11 BRYER BEEFRBE 2005 4F 9 A & 2009 4F 1
A WA AFE WHO1999 4= DM 2 Widr #Ef9 DM &
It 108 BIABEER A, B 53 B, & 55 B, 4l 45~
79 %, E¥EHE (58.0£9.8) %, #RHE 24 h UMA €&
K2R DMEBESNIA.AA. EHRAEA4D
(UMA< 30 mg/24 h)38 1 (35 16 % 22 %)), F ¥
EWE (57.9+104) % ;B4 . MERBAEHYH (UMA
30~300 mg/24 h)34 {5 (B 18 %, % 16 ), FH4F
¥ (53.0£8.8) % ;C 4 . I K IR 5 & 5 4 (UMA> 300
mg/24 h)36 B (35 19 #l, & 17 #) , FHFE#E (59.2
8.8)%  WHERR O SRBGBRY MW SR E  BEX
BER K2 S EREREERE 30 G RA, B«
2% 15 B, 48 50~73 & PB4 IR (55.849.6) % &
MR HER DM K0 AT 'S RGER
1.2 WRALEENEFE BURARMNEZETFEER
10 h J5 % BH# ki, LABS.02 4 8 em,3500 t/min
B0 S min 3B IALWE , T-20 COKFHARTERR I, B H
B 7:00 2 H 7:00 N 24 h R, HETF—FHP,
MABERAFRFFRHCRZRE EE. AEMR
&, CysC.B,~MG F1 UMA By R F 6 B2 b i 35,
EA B HIEFE R A AR A R 24, h HITACHI
H 37 7070 4 B 34 464 #7400 ;SCr, JR Cr MK
Ik B v {6 A & (KA BRI, B B K Modular P

2 A B AT U X s HbA le BRI R A = 30K
FHE g, F H A TOSOH 2+ 7 HLC-723 G7 £ H 3
HbAlc AHr 3 E

1.3 Sit2F4b¥ CRFH SPSS 11.0 #0443 47 5048 Ak
H R OR A aes RoR, BA R BLESR R
ZRFF RN ¢ K, SbrE M ES
MK FH Pearson #HE453¥H1, P<0.05 hERAB LI
BX,

2 #R

21 FHA—-BBEAHE XERAS DM LAMH
ERZTLERRBERFY L ITHE (P> 0.05);
DM £ 4H K& >t R4 25 i 4% \HbAle ZR M EE 4
B L (PH<001), BFE1,

£1 MHEAS DM FHBEE — RIELKHE (xts)

25 1 i HbAlc
#H 3

(mmol/L) (%)
it H8 4 5.0£0.6 5.9:0.6
Ad 7.7+2.3 7.7+13
B4 8.743.6 9.0£1.6
CH 8.9+5.3 10.1£1.6
Ffa 6.1 314
P{E <0.001 <0.001

2.2 & # CysC.UMA .CCr.B,-MG .SCr H) 5 Il 45 S
A SXTRAE A HIUVA CysC KK FEEF
BHITH%B L (P<0.05), KRBIrER YT L%
E X (P> 0.05) ;1 B.C A& IR AKF 5%t B8
HUR , ZRBERIT%EB X (PH<001), AHS
B.C 4l L% CCr M M /K 22 R LG H 2 8 LS
(P>0.05), KRB KENKEERIFRITER
X (P¥<0.05),BHY C AL, CysC,B,-MG KF
EREGIFHER (P> 0.05), KA K
EZRWESIT¥E (P #<0.05), SHERENLE R
WFE2.%3,

2.3 Pearson Mi3%45Hr DM B #F MiF CysC 5 SCr,
B,~MG . UMA 2 IEAHX, MR RE$S 5N 0.601,
0.922 1 0.521(P #< 0.01); 5 CCr B iM%, HxX
Z ¥ R-0.603(P<0.01), A& CysC # 7K - 4
Ak, 4rHILL SCr.B.-MG .UMA F1 CCr &3 7K ¥4
PR RS B TR, SRILE 1,

24 KItRX DN M2 MR IF Y SR 2N
DN i 5Z ik # TYEFF 1 (receiver operating character-
istic, ROC) £ inf 2 fi 7~ , CysC.SCr.B,-MG .CCr
F1 UMA B9 il 28 F 1 2 (area under curve, AUC) 43 31l
4 0.901.,0.680,0.780.0.750..0.808.,
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R2 MY DM & H WAL TR I 45 5 59 LB (as)

415 CysC(mg/L) SCr(pmol/L) CCr(ml/min) B-MG (mg/L) UMA (mg/24 h)
pogicgic 0.56+0.06 64.30£10.30 94.72+10.75 1.53+0.16 12.50+3.30
A4 0.740.28 65.58+16.34 86.39+16.48 1.82+0.81 13.70+3.20
B4 0.94+0.54 82.53+19.70 79.26+19.67 2.34+1.31 97.90+54.60
CH 1.10£0.24 98.12+15.85 46.63+£12.22 2.75+0.68 > 300.00
F1{E 93 164 28.1 7.1 128.3
P1E <0.001 < 0.001 <0.001 <0.001 <0.001

£33 WHRAS5 DM HFHEMEERYBEPHHLR PHE

i E H-A H-B H-C A-B A-C B-C

CysC 0.041 <0001 <0.001 0.043 0.001 0.180

SCr 0.783 0.001 <0.001 0.001 <0.001 0.011

CCr 0.064 0.003 <0.001 0.130 <0.001 <0.001

B-MG 0224 0.004 <0.001 0.042 0.001 0.182

UMA 0926 <0.001 <0001 <0.001 <0.001 <0.001
3 it
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B2 [ Cys—C.SCr.B,~MG.CCr 1 UMA iy ROC Hi£R (& 2.1-H 2.2)

M, Hifi,CysC BN T DN R 812 W i B A8 35
Bt

AR SO ST BUHR DL AR I ' /N ERUE S ThBE R £
TS 4R, IR 4E UMA #0458 4, 5 1E % X7 B4 %
R, 4R B, DM B #H UMA iR KX 3] 30 mg/
24h i (A4H),CysC EBENBHABEASHERSA
Gt B X (P=0.041), 1fi M35 B,-MG.SCr Ml CCr
WA RA R E RS ITEE L (P> 0.05), #
N, FEVEARE/NRUE T D RERT , CysC MBUBMR T
UMA . Ifl ¥ B,-MG.SCr 1 CCr, 5 SCHRPH 18 45 R A
—2,

A SCHEE Xt CysC 5 SCr.B,-MG ,CCr . UMA i#
TTHXES, &R KA CysC 5 SCr.B,-MG,
CCr ,UMA ¥ E A MRIFMAEEHE (P#<0.01),
CysC 5 B~MG MXEB I HEY (r=0.922), 28
FIEME, BRI DN J7 H A 84
W — B0, BT S b S B B IO RE RSB E £ DN 1Y
BH2HH ARERIEN,

2 3CRF 5T 2K A BRI P 2 T RBE A5 AR
AUCR® P4+ &A1 F5 Xt DM B 815 18 45 59 2 W7
8, ROC M £ & —Fh & 0  HEBE I 12 Bk 5
AR TY:, AXHRLE R CysC B AUCR™ Ry
0.901;8,-MG KJ AUCF™ 35 0.780;SCr #J AUCF*
0.680;CCr ¥ AUCKC & 0.750;UMA # AUCR® Xy
0.808, XEM CysC 7 PEY B 11 B 5 45 07 i 3% HoAtb
B EHE WA,

i L BTk ,CysC 3T 228 DN E R 2 Wi 1, 2
HRTECY HAR B Bt GFR W IEMEARE Y™, DN 1)
REMERE—-MHEZERER, B R H 2,
A LAHE S PR A 24, B IR R A (R 4P B EZh Bk
Wi CysC Wil , 7] LLX B R 8 BRI
H#,
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