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Purpose : This study was performed to determine the developmental expression pattern of nerve
growth factor(NGF) in the urine of healthy children. It was hypothesized that NGF may contribute
to the development of the spinobulbospinal micturition reflex that represents the adult micturition

Methods : Voided urine was collected in 60 healthy children during the first 5 years of life(0-1
month, n=10; 1 month-1 year, n=10; 2 years, n=10; 3 years, n=10; 4 years, n=10). The urinary NGF
was analyzed by using an enzyme linked immunosorbent assay. Results were normalized based on

Results : NGF was significantly greater among neonates compared to other age groups(P<0.05).
NGF levels declined during 1 month to 1 year and increased by age 2 years. NGF levels at age 3
years were less than in neonates examined. When comparing the NGF levels according to continence
in children over 1 year old, NGF levels were significantly lower in children with continence than in

Conclusion : These data suggest that NGF is involved in the achievement of continence and in
mechanisms of bladder nerve growth and in the reorganization of bladder reflex pathway. (Korean J
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2 Pasiglt 87k gl 2okel WY §He 4N B

MR A Ba 1479 FAZ FASET AL Q&

oh= 39 Bkl MnAAE Ayt AuMBEHLS T
2. w ¥

e g AdAelA A7 wiadt AWS
ool 5000 rpmellAl 1023+ A4S ths FETdEs
of 53t -70C W arel R#sIATE AFHE AW e X
NGF9 &2
Madison, WI, USA)2 ©l83te] A3tk WA 96 well &
71 FAE ZB37] 98k 10 uLe anti-NGF pAb%t 10
mL2] carbonate coating buffer(pH 9.7)& & 412 & &7]0
247 100 WS B 3 4ToAA wA] wjgsiSitt. TBST
wash buffer® 13] AlHg & vH[Eol% ukgS wr] $js}o]
Block & Sample 1Xbufferg 200 pL%

e Emax ImmunoAssay System(Promega,

EFato] 1A% s<t
oA Wb AT NGFE FEE2 34471 standardet 7+
T8 ARES 100 ulA ¥ 6A13F St AF2elA migsial e
), 53] g & 23 AR5 ul Anti-NGF mAb+10 mL
Block & Sample 1Xbuffer)& 100 uL¥ #F3to] 4CellA W
Al wfeFslsich 58] A4 & Anti-Rat IgG, HRP Conjugate
(100 uL Anti-Rat IgF, HRP Conjugate+9.9 mL Block &
Sample 1Xbuffer)E 100 yL A #F38FaL &2 A 2A12F 304
St WHEAIZL o ohAl 53] AlE § TMB One €92 100
UL EF8ke] Aol Al 1021 SHEAIATE RESS A A7)V
$18k4 1 N hydrochloric acid& 100 uL® %2 % ELISA
Reader(SpectraMax 250, Molecular Devices, Sunnyvela, CA,
USA)E ol&ste] NGFY & Z4sarh

4" 2¥ NGF #2 NGF/Creatinine(ng/mg)@ NGEF/

total protein(ng/mg)2-2 EAISITE Creatinine &%=% Ro-
che/Hitachi MOD P analyzer(Rochea Diagnostics Corp., IN,
USA)E ol &3te] 533193 ©lde] w5+ BCA kit(Pierce,
Rockford, IL, USA)< AH&3te] 43t

3. SH=EN

EAA #A4L SPSS 100 T2 AMEEY Student t-
test,
correlation AAHE o] &3ttt & 5
2 JERfQlaL Pate] 0.05 Rl Aol FAA feldel e
Ao gstant

repeated measures analysis of variance, Pearson’s

Z2AANEL P+ TE=HA}

o = —

1. Ao ME NGFQ| s}

A Agololl A AWl NGF/Cr& 349+1.36 ng/mLE t}& 4
ol HWaEAS W Fo3hA EUTHP<0.05). 3412 NGF&
0.17+0.11 ng/mL& 141 w¥ke] {¢}71(0.36+0.31 ng/mL), 1
A(0.49+0.29 ng/mL), 241(0.50£0.27 ng/mL)<F vlwg w
oyt SAgH R o3 AolE RolA UTHFig. 1).
NGF/total protein @t =3 NGF/Cr} nls:gh oz #zho]
H A AAetA 7ol =E NGFE 14 w|gke] fopr]el] 7ha
AT 247 E F7FeFSlaL 34 o] Fell= 7hAsk Yl th(TFig.
2).

2. SXH0| WE NGFQ Hst

1A mIRke] fol 108 EFox= 22A7F T 34 o]
M= BF A vzl 7Hsd axAZE ATk 149}
2Ae M= APEA wlmFFo] 7hed Aok 8Wolla 8AkAl
7 e Lot 12o2 E3Eo AATHEig. 3). 14 o]’de]
ZolollA] 2AA f¥o WE NGF/Cre 8447 i 4ol

NGF/Cr{ng/mg)

neonate 1 mos—1yr 1yr 2 yrs 3vyrs 4 yrs
Fig. 1. Average urine NGF levels as measured by ELISA. All
data points were normalized using creatinine concentration

("P<0.05, ANOVA, compared to other age groups).
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Fig.*Z. Average urine NGF/total protein levels according to
age( P<0.05, ANOVA, compared to other age groups).
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Fig. 3. Distribution of urine NGF levels according to age(e,
incontinent child; ©, continent child).

Al 0.2470.17 ng/mLE SAA7F 915 4°H0.61 0.29 ng/mL)
o vl EATGH R FolatA 7AEItHP<0.05)(Fig. 4).

3. gzt 20| 02 NGFo| 3}

trolol mel W3 822 AAolol MY 4A7A] dARdE
456.0*121, 63.3%21.6, 93.6+26.6, 110.6+52.3, 141.7E424,

20374789 mLE Aol FRshAA WE £4= ket
T 84 A"t feld Audds RALP<001, r=
0.733) 34 843 W] NGF/Cr =& frolet dadAs
SATHP<0.01, r=-0.503).
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Fig. 4. Average urine NGF levels according to voluntary mic-
turition control in children over 1 year old( P<0.05, Student t—
test, compared to children without continence).
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o] NGF& 8AHA| o]Foll= EASA o7 FoJaiAl dastairh
NGF+= brain-derived neurotrophic factor(BDNF), neuro-
trophin-3(NT-3), neurotrophin-4/5(NT-4/5) 53 ©w&o] &
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tor)olth. NGF+ Z&xazta4 3 27 S (neural crest)elA] 7]
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A I} : AFEE NGF/Cre 2Aolol A S7Hstatrt frotel
sk 14, 240 F74skAThzE 341 wi-E ZHAeteh A4
ofell A theE w3t HlREAE W gugle F7PF #Fe] H
I(P<0.05) ©E delAE udE zelE HolAe gSith
NGF/total protein®= NGEF/Cr¥} ¥|s:3h SAtoz #do] gl
o AR wlmzdoe] 7bEdt Aol 149l 21, 249l 8%, 3
Aok aMell= 108H eIATk 1A o) dell A 2xpAl fiel uhE
NGF/Cr& Hlasls wf 8247 A &olol Al om|iAl 7+
23 TH(P<0.05).
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