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Clinical significance of urine conductivity level change in type 2 diabetic nephropathy
Du Zhenhua , Bao Buhe ,Wang Renjie ,Zhang Minghua” ,Ren Dangli ,Liu Jiqgin
(Department of Clinical Laboratory,Af filiated Hospital of Logistics University of
Armed Police Force , Tianjin 300162 ,China)
Abstract: Objective
the patients with type 2 diabetic nephropathy(DN). Methods

To evaluate the significance of the level change of urinary conductivity (Cond) on the disease progress in
138 patients with type 2 diabetes mellitus (T2DM) in our hospital
were selected and divided into the normoalbuminuria (NUA) , microalbuminuria (LUA) and macroalbuminuria (MUA) group;then
among them 107 cases were re-divided into the DN group and the diabetes mild renal injury(DC) group. The levels of urinary Cond
were measured by using the Sysmex UF-1000i urine flow cytometer. The urine specific gravity (SG) was detected by the ARKRAY
AUTION MAX AX-4280 analyzer,and the urine albumin (U-Alb) was tested by the Siemens BN [| automatic protein analyzer. Re-
sults The Cond level in the MUA group was (14, 144, 5)ms/cm, which was lower than (15. 744, 3)ms/cm in LUA group(P<C
0. 05) ,while the Cond level in the LUA group was significantly lower than (17.645.7) ms/cm in the NUA group(P<C0. 05) ; the
SG levels in the NUA group and the LUA group were 1. 014(1. 010—1. 019) and 1. 015(1. 010—1. 020) respectively, both were
higher than 1. 011(1.009—1.012) in the MUA group SG (P<C0. 05). Cond was positively correlated with SG (»=0. 63, P<C0. 05)
and negatively correlated with 24 h-UAE (= —0. 183, P<C0. 05). The Cond level in the DN group was(13. 2=£4. 3)ms/cm, which
was significantly lower than (15.0%4.4) ms/cm in the DC group (P<C0. 05),there was no statistically significant differences in
the SG level between the DN group and DC group (P>>0. 05). The area under curve (AUC) of ROC for Cond was 0. 612 (0. 502—
0.723). When setting the cut-off vales of Cond as 11. 85 ms/cm, then the sensitivity was 43. 8% ,and the specificity was 78. 0%.
Conclusion The urine Cond level change can reflect the disease progress of DN in T2DM, but can not be used as its early screening
indicator.

urine conductivity; renal injury

Key words: diabetes mellitus,type 2; diabetic nephropathy;

i PR 9 B o5 (DND S22 TR0 R 3 22 0 il 8 9 78 =22 —
e H S TE I P9, DN R 20K 0 B8 0 o7 2R R L BRI S AT
2 TR DR G BB 1 BLAR A 30 L Lo R 5 36 (Cond) (19 18
FH B B G R 20, 0P 98 & BUTE B 45 A A AR R Atk
B e B B /INER B R B PR Cond K EARME 2L H
X M B I RS W — s S . B RTRF IR & B
I 5 R 32 PR WE DR AR 0 R DR R R I
WAV T B 5008 I3 BB 35 < S0 45 4 o A O 1 (5 /N ER P 58
FE B/ ER U 5 S Al B M ks A 6T . A KL JR Cond

FEH A LR 5 K e T 50 A 56 B 4 O 2 A

K9 A8 AL AT BEXT DN 95 5 04 PEA A T B2 5 S0, AT 5 BLE
TR Cond 7K A8 4k xf 2 LR FR 95 (T2DMD B 95 B 2 s i o Jé
A I PR 2 3.

1 #REFE

L1 —sent WRARRE 2 BOBE R G B3 138 fi, AL 45 IE
EHR(NUA)H F 65 fl[24 h R EFE & (24 hUAE) <
30 mg], 55 31 fi , P44 55 & 54 34 5,34 56 % 5 iR AR H K
(LUA)@H# 51 £ (30 mg<<24 h-UAE<300 mg), % 16 i, F
158 4 4 35 ], 3 61 % s Kt H IR (LUA) 4135 22

A Sl IRAME#  E-mail : wj60572014@163. com,



* 960 - ERbBESRE 201554 A%

36 %% 73 Int ] Lab Med,April 2015, Vol. 36,No. 7

(24 h-UAE=>300 mg) . % 17 #i, -5 56 % ;4 5 ], 3 60
&) 6 H A 107 58 2 1 BN BR I8 A 2R (eGRF) #4717 1Ak,
I eGFR 43k 2 BIBE R %% DN 4H [ e GFR<<60 mL/(min -
173 m®) JHIBE FR % B 42 B2 450 40 1 % R 41 [DC 41, eGFR 2h 60
~90 mL/(min » 1. 73 m*) ], | DN 41 48 f§ij (1 22 fi], F-5
67 % 54 26 ], -1 70 %), DC £ 59 il (5 30 {7, P14 67 % ;
iz 29 0P 71 %) . BFIZWIARUERT A& P E 2 BB IR Wi B
AR (2010 4EJO » ﬁﬁjaﬂ%{ﬁﬁ% P R g P R T A
FE ARG WURESE | 218 M B 4 L R ek 0 BEAR I8 0 XU M OC T
K&Eﬁﬁ/%éfcriimﬁzjjryﬁﬁc iR & HAEE WL 5 2H
G B AR S bR 5 O T 22 5 RS B L (P>0.05) . A
RAERE G b e B Be bR 22 e ML 2 A e it e BT A R
(RO B EZMER B,
1.2 FRARARE NI BHBEBURIK 15 mL.2 h N AT
Moy #r. A HA Sysmex UF-1000i i 20 R #7740 47 IR
W Cond K5 5 PR W Lb B (SG) R A H 4% 51 48 ARKRAY AU-
TION MAX AX-4280 43 H7 43 J H: it £ 3 40 5% 47 I o 5 R
PEITF BN I 4 8 g8 [ o A A S H i 2 3 0 &5 47 00 s 24
h-UAE, [ 3¢ LR (Per) &5 00 2R H1 A 57 7180 B4 [ gl A4 46 4
B A B L £ 500 52 . BT A i 6 ] 4 N R ™ A 4 LAY
PR VE AR UL IR A . IR L A i i S Y TE A U,
SEHHT A B PR UEY) E bR T PSR A& B G Y A 0
INERIBITIRASHEAT 4%
1.3 eGFREHE Ll Ma &P B 538 A X35 «GFR
[mL/(min + 1. 73m*) ], B . eGFR = 175 X Per 5" X 4
1 01  rfE eGFR=175 X Per %' X AR # 17 X 0. 79,
1.4 ZGiitspabm L SPSS19. 0 B AR50 37 5o it 45 & IE & 4
A it BB Tk s o8 A FF G IE A T R
AL T 437 6] D [ MU Pys ~Pos ) 13678 o 2H ) b 55 3% JH BA Y 25
J7 2 43 B 8k 57 AR A Kruskal-Wallis & 35, AH ¢ 40 #r ok A
Spearman A & 4341 » F) I 52 1 & TAE il 28 (ROC) 2k [b 5 4% 95
FREJIZ MR P L DL P<<0.05 N ERA ST L,
2 &% ES
2.1 %4 Cond.SG KFEH MUA 4 Cond Ky (14. 1%
4.5)ms/cm, B EL T LUA 20 (15. 744, 3)ms/cm(P<C0. 05) ,
i LUA 41 Cond 7K X AKF NUA 41 (17. 6+5. T ms/cm(P<<
0.05), W& 1; MUA 4 SG & 1.011(1. 009 —1.012), {1k F
NUA 2 1. 014 (1. 010 — 1. 019) 1 LUA 4 1. 015 (1.010—
1.020) (P<<0.05), 1 NUA 405 LUA 4 [A] I SG K F& 57
TeGi it L (P>0.05), L 1,

2.2 DC A DN A#MLER DN 4R Cond /K- (13. 2
+4. 3)ms/cm, T FK T DC 4 (15. 0 = 4. 4) ms/ecm ( P<<
0.05), Tii DN 415 DC 4l [a] SG £ R LF&E it ¥ E X (P>
0.05), 4> % 1.0134-0. 006 HI 1. 0144-0. 006, I, 3 2,

2.3 Cond.SG H5IREAMAM KM 4H  Cond 5 SG IEAH K.,
AR BN 0.63(P<<0.05), LK 1. Cond 5 24 h-UAE i
X A KRB —0.183(P<C0.05), SG 5 24 h-UAE (41 %
ZBR—0.105(P>>0.05),

2.4 Cond Xt BEIRH B M2 Wi AE 1 U-Alb, Cond. SG )
ROC i £& F 1 A (95 % & i X [A]) 4K ¥ A : 0. 755 (0. 661 ~
0.848).,0. 612(0.502~0. 723) Fl 0. 588(0. 477~0. 699) , L [&]
2. P8I B 48 % (Youden Index), X4 B {H %X & N 11. 85 B,
Cond £ W DN 1 R fU%E Ry 43. 8% . KR FE N 78. 0%,

40.01

?:|>

Cond (ms/cm)
3
T

10,/

)

T T T
EﬁEEIP?fH 24 h- M!ﬁaﬁ:’ll : 30524 /\‘!EElﬁéll : 24 h-

B 1 &4 Cond 7K F LB, 7T I B & ¥ IR F*%‘EE*

{552 I E , Cond 7k T 37 i B 1R
ROC it
T e =
ot r«J === U-Albmin(mg/L)
r , Cond(ms/cm)
o g /
B L
i =" J_,/g
. 06| : K
& i {
w® ! op—T
04 b
S -i i
{
029 E
0o Zj Y T T T T
02 04 06 08 10
_#%rr)t

B 2 Cond 5 U-Albmin 3% #& R & &% 2 BT & B LL &

Rl HAMNKERREER[T s M(Ps~Pr;)]

4 51 % (5 /2o 24 h-UAE(mg/24 h) LR IED) Cond(ms/cm) SG

W RE A 65(31/34) 15(10. 4~22.0) 55.35+9, 22 17.6+5.7 1.014(1.010~1.019)
R R A 51(16/35) 42(34.1~78. 1) 59.88+10. 61 15.744.3 1.015(1. 010~1. 020)
K JRE H A 22(17/5) 1153(470. 8~3 033. 6) 56.91+7.53 14.1+4.5 1.011(1.009~1.012)

F2 ¥ERR R SR A FI x4 BR 40 i Cond. SG EE &

203 W% (5 /o AR () eGRF[mL/(min » 1.73 m?)] U-Alb(mg/L)  Cond(ms/cm) SG
Tl PR B s A1 48(22/26) 68.1249.37 42.67+11. 68 210.61+5. 64 13.2+4.3 1.01340. 006
ot R 41 59(30/29) 69.43+12.01 78.06+8. 62 36.605. 00 15.044. 4 1.014+0. 006




El i #2074 2015 42 4 F % 36 %% 7 # Int ] Lab Med, April 2015, Vol. 36,No. 7 e 961 -

3 i e

Cond 2 75 W v ¥ JT2 179 JO0 A5 VLA » 5 00 0 A 28 L R/NTE
o, T WARAS BT LRV TP T L RE S SRS L SV R
ST O BB TR L R 9 B R IE T . Cond Y B35 R A R AT
B G 17 98 375 A S TR O o 4 s 8 ) R 199 3 A B Kk 47
FEERE AR ST IE R B, IR 1B 35 J m] RAAE Bl BR 95 B s
A2 WA HE B ART . (B B A TN T SRR IR A L HL LA I
G5 T T 5% 2 R ) 1) 5 T N R AS R L 32 0 BR AL R O DR
Cond 1 A %5 B LV 48 A2 AE T g i R B0 05 B8 38 1) ' O 9k 455 2
fELY . H A Sysmex 24 F) = @ WH UF B R3] 4 {31 R Uik
SIHTAY Cond 45 5ok ] 7 bR 15 3 F6 10 R BR 7E IS . 0F
58 & B Cond B E AN 32 JRAE R & E 052 0, kB 1 FR s AN
PR 1A KR DR BB 3 PR TRCHL S SR A T A T B G Cond (g B
B AR RT R85 0 PR A K R S e N ER P 5 R
F1Tt R BN ER R O K AR B M B A 56, X S R R IR
Cond ] LA # BRI B 98 14 7 1132 WG 2 425 0 0 09 5 B L (R 75 2
T A U 3 16 PR A A SR A T IR ATEA

ARTFGE LRI 2R 1 HEBR R AE O R B AR A 2 BB IR
R AT v A, E BB 2 BURE IR e R I 3
PRI Cond [ 725 fh 1% B0 B 3 %ob 6 95 6 2 9 ) 1) 2 L. AR HF 5T
22 IR . it 2 PR s BB I N S AR 1 R 380 » Cond K -3 i
K%, H 45 24 h-UAE fuAH 3¢ JR SG IR & #i K, 5 Cond 1E
M. WFE &I 2 BURE IR BB & PRI Cond 7K 7 45 {5 %
REAR L IR BN Ky 5 08 DR FE 3 IR B IR 0 2 R E R G
R IR Cond () #5229 A% ik 7] BB R & B WE S RE A #1455 . AR
B /INER F 05 7 B DR 95 B 14 & 9 AL L HR Ak RO A (HL
H P 2280 B /NG IR T A 2 2 RUBE PRS £8 3 0 B
A B A ) T AL RS 4T . 2 RO PR X B E A B e g
& BT (8 LA I ) R A i B D AT S 0O /N R U e R
R ARG o 33 8 20 3 110 D DR Ut 20 L 38 1o Y /DN A I i S K il A5 L
T4y 5 B /N Ml o e A B INER T AT 0 A Rk 40 B 2K S L Bk
B /N T L A 0L % T S S T R {68 /N A 5 o T A it
PR AR KRV 51 2 DR K R B RS R BT (R
Cond T K, 3 HL B % 5 2 (1 & L JR Cond 2 EA7 M B3
AT UL PR Cond REMS 2 B 2 TUME BR g B M £ 3 93 I 19 3 e, Ry st
— 2501 5% L X6 PR 9 12 I 0 SR A RURR S L FRAT LB AT
T Cond %t A [ ' /NERUE i & /8 & AU B RE )7 b eGFR E2H
2 BUBRIRIR B B E N S5 b, R B E 2 BB R
5 97 B JIFE o e R A5 3% 2 TR DN 26 S i RO IS AR S5 L L 7 I
R B DER AR VB I IR R RE L R B R 25 )
), i 33X 40 B 3% 45 o 5B /INBR I 9 B0 g 2 B S R AR 4G
U B I RE IR IL 5 PR B 0 K B R AEAT I RS R TR
FIg e ARSI A5 Cond 19 ROC HIZk F AL 0. 612
(0.502~0.723) , 7E FLAB A 11, 85 J2 (14 7 508 F 4 5 1 4% 50 Ky
43.8% M 78.0% ., HILFEATIAN R E DN 2% Cond KFix

X IR 2H A {E 80 Cond 4520 S DN % 539112 W07 B 6 2 3t 19
fREAMR.

T A 2 1 I R LG R T 22 R0 S R T R S IR
FHEEA G, #8 Lk SG 5 Cond A AR 45 14 A1 G2, 3 sl
TEABIIE P 43 TR 5, Bt i T SG kil &) 52 5 R i PH
{8 IR 8 A PR R R ELI E AR O R AR ARG o
2%+ AN TE T 0 i A0S AR Bl R IR B AN E R AR A B4 A AR

SEN s ARBEIE R BUIR SG I N BE v o 3 ST WO DR O I Y
BT AE 5 R SR AT A R B R AR R S i 3
BN SG 5 24 h-UAE JoAf 56tk . SG o ik 2 St sk 2 RURE IR
o SR /N BRE I AR A A2 L

JR % 4 0 T E 7 e VPR A T B AR LD RE R — L X T A
A A AICER AP 455 O B 1 A BT o 4 Do AN AR B B P 3
TR W S BURE DR v B 450 1000 R /N AR )
B AR T 3 B BB A ARG B I BE T W . IR AT 2 2 TR
PR A8 ) AR A T H L B8 A O X B LA A AR AT PR
B Cond € 7§ A I PR PR B MG 412 25 500 5 -1 B HOAG:
JrAE BT PURE S0 8, AR WIS A A T I D0OBE DR R
AT BEINRE . AW R R AT IR Cond /K ¥ ) A2 L 7T LA
W 2 OB RO R R g AR E TR L (H 2R BE AR O L 0 O
EizR 7

S ik

[1] Molitch ME, DeFronzo RA, Franz M]J, et al. American Diabetes
Association: Nephropathy in diabetes[ ] ]. Diabetes Care, 2004, 27
(1):79-83.

(2] A46 RUH B PRAL- A5 00 [B 3R B H AR 5 JIE 2 A 37
A BRI 20 B 2 (D] b [ S 30 32 W 27, 2018, 17 (12) - 2131~
2133.

[3] Wang JM,Wen CY,Lin CY,et al. Evaluating the performance of
urine conductivity as screening for early stage chronic kidney dis-
ease[J]. Clin Lab,2014,60(4) :635-643.

(4] FUEHT 5 124 BV, 2 BUBR IR &8 3 JR AL S 28 R L L JR A
B M BEAR AR IT L] v [ BUACEE A=, 2012,50(1) £ 94-95, 98,

[5] Ma YC,Zuo L,Chen JH.,et al. Modified glomerular filtration rate
estimating equation for Chinese patients with chronic kidney dis-
ease[J]. ] Am Soc Nephrol,2006,17(10):2937-2944.,

[6] NRG Walton. Electrical conductivity and total dissolved solids-
what is their precise relationship[]J]. Desalination, 1989, 72(3):
275-292.

(7] D k45, ARG, B IRAL B R 55 A3 IR K B L R 38 i
FE A A8 A6 B L3 SCLT . o [ SE 50 2 W2, 2008, 12(8) 1 976-978.

(8] il , BRICHR . TUOR. PR AL 5 FRIB 38 1K 10 A 5 1 B 7E B 0 o
e PRI LT ). B2 3¢ 4%, 2014, 27(1) 1 40-41,

[9] Gazinsky E,Boege F. Urine screening with the UF-series analys-
ers:the use of urine conductivity as a surrogate marker of urine
osmolality and renal dieresis[J]. Sysmex J,2002,12(1):76-79.

C10T J5 . B A7 3, 1 035 56 B DR B B /0N A5 A MO T 25 T i 5 19
WEFEHE LT ], A B ME T 2 2, 2013, 29(12) 1 940-944.

L1 Bhaife, sk 308 9 B, 5. A IR 1A Lo R S R ARk 43 [ ], |
R AG: 86 = 24 4% 75, 2012,33(16) : 2029-2030.

(12] w5z B 3K 77 % 2 BB DRT B 5 43 0 b ofiz R SRR LD 0. v [ 4 X
U CBE 2 %) . 2010,4(1) - 8-9.

L1317 skaEA, X0 Al $7 55 R T % 43 B A0 & JR b T 07 ¥ A9 4R
WL HhAhBEy7,2010,29(2) 1177,

(147 BXHERE. PRIGAE SRR 1 388 HF AL A AT LT ] SC M BB 2 4
2012,19(2) :185-186.

(157 i 37, W22 o X g B USRI L 8 5 28 Xl iy gl v [T ], [ B
Ko B2 e ,2013,34(23) :3234-3235.

(R H . 2014-10-28)



