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Urinary Protein and Enzyme Excretion of Spot Urine
in Children with Vesicoureteral Reflux

Jung Rim Yoon, M.D. and Ja Wook Koo, M.D.

Department of Pediatrics, College of Medicine, Inje University, Sanggye Paik Hospital, Seoul, Korea

Purpose : The aim of this study was to evaluate the clinical usefulness of measurement of 8-
microglobulin (82 MG), N-acetyl- 8 ~D-glucosaminidase (NAG) of spot urine samples as indices
of renal tubular damage and microalbumin of spot urine samples as a parameter of glomerular
damage in children with vesicoureteral reflux (VUR) or renal defects.

Methods : We studied 91 children with previous UTL The children were classified as 62 child-
ren without VUR and renal defects (group I), 10 children with VUR, without renal defects (group
1D, and 19 children with VUR and renal defects (group III). Patients having VUR were separated
according to the degree of VUR (mild VUR: VUR grade I-1II, severe VUR: VUR grade IV-V).
Urinary excretion of A2 microglobulin (82 MG), microalbumin, N-acetyl- 8 ~-D-glucosaminidase
(NAQG), creatinine were measured in samples of morning urine specimens. Children with VUR
or renal defects detected by voiding cystourethrography (VCUG) and DMSA renal scan were
investigated.

Results : Microalbumin/Cr ratio of spot urine was significantly increased in group III compared
group I (42.3%27.2 mg/gCr vs 25.2£10.9 mg/gCr, P<0.05). NAG/Cr ratio of spot urine was
significantly increased in group II compared group I (3.70%23.4 mg/gCr vs 187%£12.7 mg/gCr,
P<0.05). There was no statistically significant difference of A2 MG/Cr ratio among three groups.
Conclusion : Urinary microalbumin excretion of morning urine sample may be a simple and
reliable clinical indicators for early identification of renal damage in children with VUR and
renal defects. Urinary microalbumin excretion may be useful marker to predict the the severity
of VUR. (J Korean Soc Pediatr Nephrol 2009;13:56-62)
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Table 1. Age and Sex Distribution of the Groups

Group I° Group II" Group MmT
(n=62) (n=10) (n=19)
Age (years) 0.6+0.5 04+04 1616
Sex (M:F) 45:17 6:4 12:7

Data are expressed as mean®SD
“children with previous UTI without VUR and
Trenal defects.
children with VUR
defects.
children with VUR and renal defects

without evidence of renal
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Table 2. Excretion of Microalbumin, NAG and A2 MG in Spot Urine

Microalbumin (mg/gCr)

NAG (U/gCr) B2 MG (mg/gCr)

Group I T (n=62) 25.21+10.9
Group IT (n=10) 30.7+13.1
Group TM* (n=19) 4234272

18.7+£12.7 11+16
37.0+23.4" 1.6*=3.4
259%16.1 0.8+0.0

Datd are expressed as mean=®SD
<0.05 compared with Group I

children with previous UTI without VUR and renal defect

children with VUR without evidence of renal defects

children with VUR and renal defects

Abbreviations : NAG, N-acetyl- 8 -D-glucosaminidase; 82 MG, A2 microglobulin
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Fig. 1. The relation of severity of vesicoureteral
reflux on urinary microalbumin excretion.

Mild reflux : VUR grade 1, I, I

Severe reflux : VUR grade IV, V
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Table 3. Urinary Levels of Microalbumin, NAG and A2 MG and Reflux severity

Microalbumin (mg/gCr) NAG (U/gCr) B2 MG (mg/gCr)
Mild reflux” (n=18) 23.4+7.7 17.3+10.8 05+0.2
Severe reflux’ (n=11) 39.3+t22.1" 33.1%£15.7 1.7£3.0

Data are expressed as mean®SD
P<O 05 compared with mild reflux
"VUR grade 1, IO, I

"VUR grade IV, V

Abbreviations : NAG, N-acetyl- 8 -D-glucosaminidase; 82 MG, > microglobulin

_59_



Y- FA

YT 4RT B

o= 83 £ GFY AYFoDl

+st=8] microalbuminuria®]
3L B AsAth B, MGE AEAte
| e Ao A A ] A F HBE 9] Al
s ool AEEA O]%ﬂﬂ ATHI5].

AAEE & ATolA Q27 Stols tio=
@3] 9] microalbuming Z743te] AMEA 715
A7kstaAl 93 NAG, B2 MGE S48k Al
# EFol e FUhskaih gt 7)Ee A= AH
12713Fo Lt 24413 =g o] =g oAl of3] 3]
=2 PARE A8tk Basic S161 Wdad o
5 ghole] Ayt &40 A EZ &3] =0l A micro-
albumine A8t on AF7F = FholSelA
oln] A F7HES Bustth el A= 1241%F
oL} 24AIZF AW E %311 &%‘ﬂ.‘ 2 g4 ujAdo)
g Ba17]7F e
EATH15]. ofol AAFES w3 oA e] ittt
T uiAdS S5kl 12417 oy 2447 =] A
AbE OiAl E S A ATeksTh

AAREC] ATl A et AF7E e Shofe
&3] 504 microalbumin ol AEEo] Ao
2z ERkE Mewke] SASHA o2 f2]38hed
o] roke] vlale| e 77t =
microalbumin #to] W& ¥} H]aLaE}ke]
FsEol AT WEed A7 = D - ot
| 2 wsn] dme] Hry } A A<= 1)
#A 7} 91301 O] U] EJ_Q © m[25-28] Xﬂ

oo X
% by

=

(o]

mg/gCr)°| &
(P<0.05). o=
glolol Al 214

obe] @3liol A St 3

=
)
>
o
i ot
b

2
St
o
>
o

microalbumin® %2> ¥4 d
A

SR Shofol| A Al

o,
o
o
m{m
e
bz
;
)
-
fru
>
Jo
oo o
A F

et oo
off HU mN oft L 18

kr
s
=
jg
=
El
o
)
ok
_&
49
f
fol
L
o,
(e
R
%
o

010 ;g
o
jui)
o

b1
ke
oz

Lot
_|>i
o
T
N ol
_|>i
1o
fo
o)
I
o iy
rJ
X,
(o]
oy A
N

@ b &
o mx
i)

El
_o‘L
S
2 u
_0|L
iv

3L YA microalbumin tﬂﬁ}*‘ H]
FA7|3ke] gol TR AR
47k 84 Ssksith
Kim¥ Kim[15]

u
é
t,
)
&
O
o
=
Kl

o

LEHY Dol A W
Rl AERA PAS FEw By MG ZA40)
w7} Qeka marstg o), B ATFNA By MGE
e Siele] ARaseld Ao o

18
o

Lo

o] =4 Al o] &5 %W Latex immunoassay =2 %
(LX-2200)9] =4 7F 75-5500 ng/mL=E =
5uRke] ke W# A 1L 75 ng/mLE FA| =
g om ojAHo] A&sl 7kl B, MG H

o] o7t H & Ao R Holw F71H ] A7}
o Zad Hoz AzE.

Miyakita®t Puri[23]% 9771 =2 golelA] Al
=¥ &40 X ERZ NAG 740 9u7F Jvha B

matgieh. ARFES ATNAE Bk NAG 27
8] JAE G101 SR A= FohAA 4571

Folghe] wlaelA] ejn] QA FrkekR ot WAL
3} A A7) Q= Sl A= BEAEA ou|= g

Ak oli= Aol o3 AlEAde] A xE NAG 54

£Q

o

o] oln|7} ltharl & 4= §le Aotk Carr S(14]°]
8 NAG HEo] 979 HAEr} F2 FollA] 53t

oha w3k vp Qo AAHE] Anel A F7}
Be P e 7o Ml BAgH o o)

7F sideh

Ao B AN ARELS PEed IF
7} EASE 82T St aldEog R



3 AT gore] 7] ARE @] welA

microalbumin, NAG, 8, MGE 7438} Hjal &4
st om, @3]l A 743 microalbuming Eﬁiﬂ

olEl o 2 WA3 e vt dFet 244
7FA Zrolo|l A 2175 HUke) AFe AxE -‘ﬂ"?}

BB AT Belel Bslmely v
i CER i

&3S 2719
[e)

0
=
fo
f

> o g omy

3
b
g

ol\
o
fru
™
ue)
iz
a7
i

Es‘

@

2

nE

b
=114
0
r>
i3

Oy
)
gQ
32
o
6
o
a

fo

M
ofh f

g
e
oF
oL ot

= HiL(I’FIO), s
AL AANG Fof= MMIwH(n=19) 0.8 EFate] of3l
A1 W ol Al microalbumin, NAG, £:

of Fatgks vlusigint g ad 95
2} VUR Grade [, II, [T 972 HAx=7
2 VUR grade IV, V& 977} =2 o2 &

o] 85 Microalbumin, NAG, B2 MG#= H|1L3}51
=8

fr

rﬂ

E
rlo
-
o

: &3 el A 574 ¢ microalbumin #4- %
TEr 2AEo] e ol §le o Hlalate] ofn
AA F7FE ] A THmicroalbumin:  42.31+27.2
mg/gCr VS 252+10.9 mg/gCr, P<0.05). @3]
B2 MG, NAGS] Htgkel 2t w-7ke] vlatef A= &
GeolAdo] Tt W ey AR =
of| A w2 " HU} microalbumin 7 X7} 2v] QLA
7 A TH23.4£7.7 mg/gCr VS 39.3+22.1 mg/
gCr, P<0.05).

A& ol

References

1) Sargent MA. What is the normal prevalence
of vesicoureteral reflux? Pediatr Radiol 2000;
30:587-93.

2) Brakeman P. Vesicoureteral reflux, reflux ne-
phropathy, and end-stage renal disease. Adv
Urol 2008;2008:1-7.

3) Bailey RR. Vesico-ureteric reflux and reflux
nephropathy. Kidney Int 1993;42:80-5.

4) Hu P, Deng FM, Liang FX, Hu CM, Auer-
bach, Shapiro E et al. Ablation of uroplakin III
gene results in small urothelial plaques, uro-
thelial leakage, and vesicoureteral reflux. J
Cell Biol 2000;151:961-72.

5) Barroso JR, Barroso D, Jacobino M, Vinhaes
A, Macedo A, Srougi M. Etiology of urinary
tract infection in scholar children. Int Braz J
Urol 2003;29:450-4.

6) Basic J, Golubovic E, Miljkovic P, Bjelakovic
G, Cvetkovic T, Mlosevic V. Microalbuminuria
in Children with Vesicoureteral Reflux. Ren
Fail 2008;30:639-43.

7) Obling H. Vesico-uretero-reanl reflux and kid-
ney. Pediatr Nephrol 1987;1:638-46.

8) Westhuyzen J, Zoltan HE, Reece G, Reith DM,
Saltissi D, Morgan TJ. Measurement of tubular
enzymuria facilitates early detection of acute
renal impairment in the intensive care unit.
Nephrol Dial Transplant 2003;18:543-51.

9) Price RG. The role of NAG (N-acetyl- 8 -D-
glucosaminidase) in the diagnosis of kidney
disease including the monitoring of nephro-
toxicity. Clin Nephrol 1992;38(Suppl 1):14-9.

10) Tomlinson PA, Smellie JM, Prescod N, Dalton
RN, Chantler C. Differential excretion of uri-

_61_



~

~

=

=

44 - FAT L HRaT ARE Boo] waluolA ap

nary proteins in children with vesicoureteric
reflux and reflux nephropathy. Pediatr Nephrol
1994;8:21-5.

Skalova S. The diagnostic role of urinary N-
acetyl- A -D-glucosaminidase (NAG) activity
in the detection of renal tubular impairment.
Acta Medica 2005;48:75-80.

Sakai K, Konda R, Orikasa S, Ota S, Kaneda
T, Ikeda S, et al. Studies on reflux nephro-
pathy-renal tubular and glomerular damage
evaluated by various urinary indices. Nippon
Hinyokika Gakkai Zasshi 1993;84:364-73.
Gutteberg TJ, Stremme P, Saebg—Larsen ],
Flaegstad T. Unilateral vesicoureteral reflux in
children. study on urine specific gravity, os-
molality, beta-2-microglobulin and lactoferrin.
Eur Urol 1987;13:390-2.

Carr MC, Peters CA, Retik AB, Mandell J.
Urinary levels of renal tubular enzyme N-
acetyl- 8 -D-glucosaminidase in relation to grade
of vesicoureteral reflux. J Urol 1991;146:654-6.
Kim JH, Kim PK. Significance of random
urine A - microglobulin as a maker for vesi-
co-ureteral reflux in children with urinary
tract infection. J Korean Soc Pediatr Nephrol
1999;3:72-9.

Jeon SH, Lee KC, Yoo KH. Non-radiologic
methods for predicting vesicoureteral reflux in
childhood urinary tract infection. J] Korean Soc
Pediatr Nephrol 1997;1:38-45.

17) Jung DA, Koo JW. Urinary exceretion of

various urinary proteins in children with vesi-
couretral reflux. Korean J Pediatr 2003;46:977-
82.

18) Lebowitz RL, Olbling H, Parkkulainen KV,

Smellie JM, Tammine-Mobius TE. Interna-
tional system of radiographic grading of vesi—
coureteric reflux. Pediatr Radiol 1985;15:105-9.

_62_

9 e W 3

o

19) Lebowitz RL. The detection and characteri-

zation of vesicoureteral reflux in the child. ]
Urol 1992;148:1640-2.

Caione P, Villa M, Capozza N, De Gennaro M,
Rizzoni G. Predictive risk factors for chronic
renal failure in primary high-grade vesico—
ureteric reflux. BJU Int 2004;93:1309-12.
Williams MR, Jones D, Noe HN. Urinary N-
acetyl-beta-glucosaminidase as a screening
technique for vesocoureteral reflux. Urology
1994;43:528-30.

Zajaczkowska M, Bienias B, Borzecka H,
Sikora P, Majewski M, Bojarska-Junak A.
Serum TGF-betal level in children with re-
flux nephropathy. Przegl Lek 2006;63(Suppl 3):
121-3.

Miyakita H, Puri P. Urinary levels of N-
acetyl-beta-glucosaminidase: a simple marker
for predicting tubular damage in higher grades
of vesicoureteric reflux. Eur Urol 1994;25:135-
7.

Brunskill NJ. Molecular interactions between
albumin and proximal tubular cells. Exp Ne-
phrol 1998;6:491-5.

Nam HY, Shin JH, Lee JH, Choi EN, Park
HW. Vesicoureteral reflux and renal scar. J
Korean Soc Pediatr Nephrol 2006;10:201-12.
Smellie JM, Poulton A, Prescod NP. Retro-
spective study of children with renal scarring
associated with reflux and urinary infection.
BMJ 1994;308:1193-6.

Goldman M, Bistritzer T, Horne T, Zoareft I,
Aladjem M. The etiology of renal scars in
infant with pyelonephritis and vesicoureteral
reflux. Pediatr Nephrol 2000;14:385-8.

Scherz HC, Downs TM, Caesar R. The selec-
tive use of dimercaptosuccinic acid renal scans
in children with vesicoureteral reflux. J Urol
1994;152:628-31.



