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Prospective study of the early diagnosis value of urinary NHE3 in acute renal injury ZHANG Wen-xin, GONG
Zhi-feng, PENG Xiao-mei, et al. Department of Nephrology, the People’ s Hospital of Guangxi Zhuang Autonomous
Region, Nanning 530021, China

[ Abstract] Objective To study the early diagnosis value of urinary NHE3 in acute renal injury ( AKI).
Methods One hundred critically ill patients hospitalized in intensive care unit were enrolled in the study. Thirty
health people were included as the control group. Urinary and blood samples were collected daily. Serum creatinine
was detected by enzymic method, urinary NHE3 was detected by ELISA. AKI was defined as the absolute increment
over =26.4 pmol/L or 50% increased of serum creatinine from the baseline. Results Twenty-eight of the 100 pa-
tients developed AKI. The baseline levels of serum creatinine and urinary NHE3 were similar in three groups. Urinary
NHE3, Scr, GFR were no changed in non-AKI group. Urinary NHE3 in AKI group was significantly higher than
baseline (P <0.05) 24 h before AKI diagnosed. According to the sensitivity and speciticity of NHE3, ROC curves

were drawn : ROC analysis confirmed diagnostic accuracy for NHE3 in AKI, area covered under the AUC curve was
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0.758(95% CI. 0.635 ~0.804, P <0.05). With the cut-of value of NHE3 increased =50% , the diagnostic sensi-

tivity and specificity in AKI were 67.9% and 88.9% , the positive predictive value and negative predictive value

were 70. 4% and 87.7% respectively. Conclusion  Urinary NHE3 can diagnose AKI earlier than Scr in ICU pa-

tients, which may be a good biomarker for early diagnosis of AKI.

[ Key words |

Intensive care unit;

Na*/H* SR (NHE ) JEA71E T Fi AT B A% 4 i
W —FP SRR A, 2N pH B E R,
XTI NSNS B i s AR M NBE TR
A4S I I 7K R R MR T ~F- f  EBE )  4
YERT . NHE3 S 9875 5 7K 45 05 U i i 1 it 11
FEAL TE B ME 2 A TEE i/ NVE RERETH RO
BEAMMTORR, W50, NHE3 78 AKI ‘B 4 21 f R
AT DA G g% BN AN B, 2 AKT A=)
PR E R O R B, IR Rk T
&, AW 58 H ELISA A8 I 50 5E W5 47 /B 3 IR T
NHE3 , W8 TR BGE T,
1 #&BE5HZX
1.1 IGIRTER AIBEPEILEE 2009-01 ~2009-12 4%
BesMEE O B SRR U2 B EE WP E 100 FlfEE
SR A S TERE (R A A 18 1 B I 5 B Dl seAS
S RO B B AT B 2 W R AT 5]
e WP o AR 2 A5, 100 1] 8 3 R AT 28 il
A4S AKT 2 W7 (28.00% ) . AKI B & A8 JEL R S 4
Bia AR Bl 11 1] FE AR 10 1] 25 ' 5
PES ] 2PESRFE AR 2% 2 1], F 100 ] 3 AR
YA ICEIF AKT 43h AKI 2HF1dE AKT 4H, AKI 2H A
17 ), 2z 11 ], AR5 (51.5 £7.8) %, 9F AKI 4 5
45 ) 4 27 9, AR5 (50. 1 £8.6) %5 77 k% 30 4
(ARG & R BRZH . =2 AR 22 IS8T
2R X (P>0.05),
1.2 AKI ZWidnifE  HR4E 2005 4 2obk B 45145 0 4%
(AKIN) & Z/NH R AKT 8932 Wibn dE N . B 2
AETE 48 h NZAR T, 2 90 A 1t LI TH 5, 46 %
=26. 4 wmol/L; B I WLEFH EEL Al B T 55 = 50% ;5 8%
JREE /D (R <0.5 ml/ (kg - h) I [E] 52 6
h)H s
1.3 ROeL BRI CE A M B ER B R
FRAS, UG BRI 700 J R AR ML RARAS RS 6], 1l
FrAs TR K 2, R AR AR 5,1 000 ¢ 250 10
min, W, A 1 mg/ml SERKZE 1 0. 1 mg/ml
LRSS A — 80 C UKARIRATE . RHABE
AL ZE AR A B ASCREIN L PR R | IR | LA |
10N 1107 = W = 7 e = M = A N2 - e
(GFR) ,GFR[ ml/(min + 1.73 m*) ] =175 X Serum

Acute renal injury; Urinary NHE3

creatinine ( mg/dL) ~"** x age (years) ~*'” [ women x
0.791" THK G2 W B 52 56 ( ELISA ) J7 vk 4Gl iR
NHE3 Fik /K, Fiddid & (2 E ADL A d]) 1Y
VI EEAE . I BEARACAE 450nm I T I e W 6 3
(OD)fE, THEAE SR
1.4 SEibeeorsk PR BdEN ] SPSSIL. 0 itk
AT AT A B i OB LSRR £ FRifE2E (& +5) R,
PRIZE ] LR T ¢ A6, A () B o5 L 28 R FH i 52 D
TEGORHY SR 3R 25 50 B, & PR P G L AR
q KEI:  THECRORER ) R, A e R R Pear-
son HZAH M Al —Jn e M Bl H 40 #7128 A 5
52 R TAEFRAE th 48 (ROC) Sl 48 1 AR
(AUC) % NHE3 £ W AKT f4 S50 1k T S vk ik 47
WA, P <0.05 NESAGITFE L,
2 H#7
2.1 =41fY Ser .GFR R NHE3 JEREE L =40
IML3% Ser GFR  JR NHE3 /K-l #5822 55 G124 &
X (P¥>0.05), WFE1,

%1 =4 Ser.GFR & NHE3 Jtab A %5 (x = 5)

A% FE Ser(pumol/L)  GFR(ml/min) NHE3(pg/ml)
AKIZH 28 92.7+10.4 86.3£9.2 119.3 £12.7
JEAKIA 72 90.8+10.6 88.9+9.5 120.7 £11.5
XTHEZH 30 83.1+10.5 95.4£10.2 112.3+12.5
F - 2.86 2.92 2.97
P - >0.05 >0.05 >0.05

2.2 AKIZ4H59E AKI 4 Ser .GFR . JR NHE3 sh7Z57%8
fh b d4F AKI 2 Ser .GFR R NHE3 JCH 37254k
AKI 412 Wr AKI i 24 /PR NHE3 JFH4 T, 2 5
HEit#E X (P <0.05), IEAKiZ W AKI B IR
NHE3 7K F-4R 22 T i, B S 25 5 A Geih s L
(P <0.01), AKI 4[R5 /%) Ser . GFR \NHE3 3
A, Wk2,
%2 AKI 4 F B it & Ser GFR NHE3 s A% ft.(x +5)

i 5, Ser( umol/L) GFR(ml/min)  NHE3(pg/ml)
AZEH} 92.7 £10. 4 86.3£9.2 119.3 £12.7
AKIH724h  95.7+10.5 80.2 +10.2 180.6 £23.2 "
LW AKLEF 150.3 £19.5* 43.8+7.5* 429.6 +53.7%4
F 23.4 24.9 65.7
P <0.05 <0.05 <0.01

S5 AER(FERME) L, * P <0.05,2 P <0.01



- 1162 -

Chinese Journal of New Clinical Medicine , December 2010, Volume 3, Number 12

2.3 AKI # ¥R NHE3 5 Scr,GFR Ay AH &1
AKI #1J% NHE3 5 [f13E Ser S IEAI5E, 5 GFR S 17
A (r=0.457, -0.463 ,P ¥ <0.05)

2.4 R NHE3 XF AKI (32 B () 0% 5 5 5 57
2 Ser T > 50% sl il AL T+ 4s X = 26. 4
pmol/L AE2h AKI Y2 Wi I, NHE3 5 S8 Ay
S 26 ROC # £k, i ROC fh 28 43 #7 m] UL, JR
NHE3 7£ AKI fgi2Wrep, gl 46 T f AN 0. 758 (95%
CI 77 0.635 ~0.804) , 5 5¢ 2 FAILE O T 245 09 ih
LTHB(AUC =0.5) ZRFAZRITFEE X (P <
0.05) , MLISR NHE3 FHiE > 50% S {EAE R AKI
FIZ W AR, IR NHE3 H T2 W0 AKL () S50
P S REAY M 67. 9% F11 88. 9% , FH: Tl 4 0 B 14

TRIAE 5391 h 70. 4% FN187. 7% . WE 1,
1

0.8

0.6
#
&
L 0.4

0.2

O T T T T
0 02 0.4 0.6 0.8 1
1R
K1 J& NHE3 7 AKI % #F ¥ i ROC # %

3 itig

3.1 AKI S HE WP 5 (0 H WL ACRE , J2 52 e Al
e B WG AT BRI R . B AT AKL B2
i AR i FR A I L A PR 2 19 AR AL R AR
L HR A 2 B 2R R R TR U2, O
HANHE ) A B I D R O IR

3.2 AKX NHE3 5§ ot o8 B Ak T 1
— RIS, GNTERT R R 3 0 BN LR B AR A
Wi NHE3 T A R 5 30 NaCl %32 5908 /0, ki
SN TR 3 AT B e T, S BOUR Bk 45 D) e B
BT R R PR R 48 0 & B NHE3 9 mR-
NA 7K R WG PERE AR, AT H 53 3020, B/
B Rk, HCO, ~ F WU d /D, PR HE ) 14
£ NHE3 £ 2 58 A ARG 400 N pH {5 /1%
5 AV PEREEVE SRR M KA LR /N b R AL

(ST R S A7) FH NHE3 S0 50136 7 K Uk
Ik AKT AT B AR . du Cheyron %51 2
FE AL EN IS I 5 JR NHE3 XF 54 4] 1CU i Ak
AT HTREVEDT T & B, B P AU I AE 2H PR NHE3 1§
1, MR 2N S /INE IR IE (ATN) B, NHE3 2 [
W LR, ATN 2 NHE3 & T8 1 o 205 i AE 41
6 fi, H NHE3 7K 5 %% A B /N 43 9 1 UL 7K
FRIEAG, B UReMK 2 J5 NHE3 {5 2% ; 5 /N ek
G NSRS R E b NHE3 FIdE, R, du Chey-
ron 57k NHE3 ARSI AR A AT LR Ry 38 0] 2tk

B DI RER 1 AR A , 3 AT S 5] i PR U5 IMLE L ATN

KB AKT,

3.3 ARHFFTMELS] AKI B A IR NHE3 ZKSF-%% IfiL

T WU ZKOF- 5 5L 1 & A= B 4 A8 4k $2 7R JR NHE3 1]

AE N ERE WA P BB 35 AKT B9 0132 K 4 A2 W0 2F b

B, ROC 42 F 2k PF- 12 W 52 56 7T 5 1 0

MGeit2E 77 ¥, AUC AT [z 12 W ik 56 A o 46 42 K

AN ARWFFE AR P NHE3 7K - AKID A 2 #5552

et B, 22 B ROC 6, AUC 4 0. 758, $2& 7R FR

NHE3 /KPR AKL A —E W SH M, BT IR

I IR TR = g AN iy SO X el e | N e

U ELISA J7 36 AT DAPRs A TR I, PR e S A AT AR 5

BERMEA  Z O WF 58 6 R NHE3 2 W7 9 58 B3 Fi

VAR R HEAT IR R PEAY /. ELISA B 46 JR NHE3 i

SEARA A SRR — P bR | (e HL SR RO R R

e LA B B O A T i

5% Tk

1 McKee JA, Kumar S, Ecelbarger CA, et al. Detection of Na* trans-
porter proteins in urine[ J]. J Am Soc Nephrol, 2000, 11(11) ;2128
-2132.

2 du Cheyron, D, Daubin C, Poggioli J, et al. Urinary measurement of
Na*/H* exchanger isoform 3 (NHE3) protein as new marker of tu-
bule injury in critically ill patients with ARF[J]. Am J Kidney Dis,
2003 ,42(3) :497 - 506.

3 Molitoris BA, Levin A, Warnock DG, et al. Improving outcomes of
acute kidney injury: report of an initiative [ J]. Nat clin Pract Neph-
rol, 2007 ,3(8) ;439 —442.

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

5 Fernandez-Llama P, Andrews P, Ecelbarger CA, et al. Concentra-
ting defect in experimental nephrotic syndrone: altered expression of
aquaporins and thick ascending limb Na* transporters [ J ]. Kidney
Int, 1998,54(1) :170 - 179.

6 Wang Z, Rabb H, Craig T, et al. Ischemic-reperfusion injury in the
kidney : overexpression of colonic H* -K * -ATPase and suppression of

NHE3[J]. Kidney Int, 1997,54(4) :1106 — 1115.



PEIGARBES: 20104F 12 %3 % H 124

- 1163 -

7 Matteucci E, Carmellini M, Mosca F, et al. The contribution of inhibitor, attenuates ischemia-induced acute renal failure in rats[ J].
Na*/H™* exchange to postreperfusion injury and recovery of trans- Kidney Int, 2001,60(6) :2283 —2289.
planted kidney[ J]. Biomed Pharmacother, 1999 ,53(9) :438 —444. [KABEH 2010-07 -13][ AXmiF ¥ K ’;g‘ﬂ;%él]

8 Hropot M, Juretscke HP, Langer KH, et al. S3226, a novel NHE3

RAR A5 -

L&

T SR IR AR K4 2 R
7 T8 W 9 1

AN, FTEW, HEZ, KFa, EihE

FEBWH . T AARFHEIRE S IITH (%45 B:FHE 0575040 )

PEF AL 530021 ®97,) PR AR XN REREE AR (FFE, a2 RELL) , AR E .0 (07 YL, A%

YEH RIS PR (1966 — ), Lo, KEFEARR 2R+, FARER, #F55 07 10 S8~ . E-mail :1d9696 @ yahoo. com. cn

[(WE] BHM HITEELR T EEEZERAR (AC) X 2R (FBS) A/ Rzl b M., &
% %1008 1 EA RS WIHE AR M B2 1045 22 A /N oy w4, 22 17 ~21 J8 943 f6il 2k AC 4,22 22 ~36 & 65
B2 FBS 41, 43 S ER K AR ARG AR A AT AR 5 55 AT e A T R B I R Rl &, &R AC
2H—EF LTI 100% |, K & A2 A RO ) LI+ R ﬁztiﬁﬁmm K 0. 1% ; FBS H—41 KT 61. 5% (40/65) ;
KR ILG k5 36 4, A G AL 16 B, Z5iE BT T F W g JAR A 28 il R %2 & mf
LA B S TR, W RS,

[REA] BHE; FREZHNAR; WA, g

[hESES] R445 1 [XHEFRIZE] A [XEHS] 1674 -3806(2010) 12 - 1163 - 03

doi;10.3969/j. issn. 1674 —3806. 2010. 12. 03

Application of amniocentesis and fetal blood sampling guided by color Doppler ultrasound in prenatal diagno-
sis XU Chun-met, WAN Li-kai, YANG Jin-lan, et al. The Depariment of Ulirasonography, the People’ s Hospital of
Guangxi Zhuang Autonomous Region, Nanning 530021, China

[ Abstract] Objective To investigate the clinical application value of amniocentesis( AC) and fetal blood
sampling ( FBS) guided by color Doppler ultrasound in prenatal diagnosis. Methods A total of 1 008 pregnant women
with prenatal diagnosis indications were divided into two groups according to the pregnant weeks: AC group including
943 cases of pregnancy between 17 and 21 weeks, FBS group including 65 cases of pregnancy between 22 and 36
weeks. The amniotic fluid and fetal blood samples were adopted by color Doppler ultrasound-guided AC or FBS for ge-
netic analysis and karyotyping. Results In AC and FBS groups, the successful rate of first puncture was 100% and
61.5% , respectively. In AC group,the contamination of the maternal blood was 0. 1% , 36 cases of abnormal chro-
mosome and 16 cases of thalassemia major were found. Conclusion Both AC and FBS guided by color Doppler ultra-
sound are safe and reliable, and they have a high successful rate. They are significant in screening for prenatal diag-
nosis.
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