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Event-related potentials of working memory impairment in children with primary
nocturnal enuresis

ZHU Jie, DONG Xuan, ZHAO Fang-Qiao, GU Xiao-Yan, DONG Yu, DING Li. Department of Pediatric Nephrology,
Changzhou Children's Hospital, Changzhou, Jiangsu 213002, China (Ding L, Email: dinglilingshi@sina.com)

Abstract: Objective  To study the cognitive neural mechanism of working memory impairment in children
with primary nocturnal enuresis using event-related potential (ERP). Methods A total of 14 children with primary
nocturnal enuresis were enrolled as enuresis group, and 14 normal children were enrolled as control group. The learning-
recognition task test was applied, and the ERP components (P2, N2, and P3) at Fz lead while identifying old pictures
(learned) and new ones (unlearned) were measured and compared between the two groups . Results  While identifying
the old pictures, the enuresis group had a lower amplitude of P2 and N2 than the control group (P<0.05). There were
no significant differences between the two groups in the latency of P2, N2, and P3 and the amplitude of P3. While
identifying the new pictures, the enuresis group had a longer latency of P2 and a significantly lower amplitude of N2 than
the control group (P<0.05). There were no significant differences between the two groups in the amplitude of P2 and
P3 and the latency of N2 and P3. Conclusions Compared with normal children, the children with primary nocturnal
enuresis have reduced abilities of classified information extraction, a prolonged reaction time, and reductions in memory
capacity, memory consolidation, and conflict monitoring, which causes working memory impairment.

[Chin J Contemp Pediatr, 2018, 20(12): 1040-1043]

Key words: Enuresis; Working memory impairment; Event-related potential; Child

WRAESETEE S & IR I AMASRE A R HE  AF S A P, J5U& 38t BRAE (primary nocturnal
, FEEL3AALLEYS HEgtih, 6 B LEIBIRIE  enuresis, PNE) 248 A4hSK, WA 6 AL LW
E"Jufﬁﬁﬁ 10%"”, I+ HALA LR EAIFT D AR, RESRIERN E85 3. B8R

[ s HIH ] 2018-07-14; [ %32 H I | 2018-09-30
[JamH | % MNiRHETHRIIE (€J20160014)
[VEgfin ] Rk, o, B, BB,
[WfEES ] T2, %, Bl TEm,

1040



%204 5 12 1)
2018 4F- 12 A

b E B ILA 4 E

Chin J Contemp Pediatr

Vol.20 No.12
Dec. 2018

SiE RIS IZ R B A B9 22 4 P 7E 3k S T e g a4k
Mg (PMRI) %5516, 4 Zhang %5 ™ 3 3:f (MR
FER BB RAE LIE TAEICAZDIREZE L, Bosson 55
i3 52 2R I, ZiﬂﬂﬁifEJLJLEETE [Z I REFF
FEBERY . (Hiz FI% W i . B i) 5 2 % a8t JRAE
JUH B TAFICAZ BRI Eﬁk&%ﬂ?¢%§ﬂL%ﬂﬁﬁﬁﬁil/“

AL H AL (event-related potential, ERP)
NP ARG b, IO RIS B AL B A
HH G HL T Bl 1) — FR N i JC e O A T Be, T
LA SR ERP VR ALV EINK (CPT ) £S5,
LI PRAE LA BN TR A v o W )
RESZ I, FAEEREG . #~ — FRAMES IR
—FE A T AR st Vs 8 hRE L
HIE AT LARICIZERIE? ANAATE TARICIZBRIG,
HA 2L 526 K7 AWT5ER M ERP 4
AR, TR - FEMES I, #R) 7~12 % PNE
JLE TAEICIC R A

1 #ZRS5AHEE
1.1 HRIE

IRAEL: N 2014 4F 4 A & 2016 4F 12 H 7E 3R B
WIRIE 12802 | IR PRTERI 52 EE Y 14 4] PNE )L,
RIS T~12 %, V8.8 1.5 %, 14 lEILIAE

s BB

1000 ms

1500 ms

1000 ms

1

123  #l% 2A0 A B BikE R BoR
1000 ms, [E]FF 1500 ms, F2/R 75 —5K; FAMEBL
IR e R —A “+7 5, 582250 ms, 4k
i B — A B, HFESE 500 ms, IEJE R BLE A,
FFEE 5000 ms (FREEGEIZE ) , 4k—> 3000 ms
PREBERIRE S, B AN —4li. WA 1,

124 ERPZFE  FESGCIIRE S = HaE TR,
B AR A7 I ) TRDRT R 7, PS80 emo SRHHE
FE 1Y E-prime RGA TR, LUBRBE A 25
e, SRIIINEK 32 5 Stellate 207 L JCHCAK HL
BIASGIE S FEL 42 B s i rlL Pl 22 25 10720 &R

R

250 ms 500 ms

23] - BMESHAMEN

PNE 2 Witnife, Rl= 5 % JLE/EHEIRCRE T A A
FHR= 2 W/ JH, B3 ALY FHUH
WIS IR, A H R IR IEREAR ;5 R i 2y
>80; AMFIARG TAEAMTLH) K ALZ5Wi6Y7 ;s HERR
HOULEY . FTRED | PR IR B A% PR B A Tk
£ shiEhs (ADHD ) %,

X REAL: Ry o M T — B i /N 14 B4R
P 5 pRAE L L VTR A9 IE 5 L, 4Fi% 6~12
2, P89+ 1.6 %, FRgiiy >80,

PRALLE Y AR T, W 16 s I
RIEH, o RMESE T RS, JTMes . K
RGP B ™ E AR PIG . AT R T R B

PR DY 22 At K LW I R e )
1.2 ERP Fi%
121 R#HEAR K FH [ B b v 1212 B JEE A

[ Br B B i 44 2 4t (http://crl.ucsd.edu/~aszekely/
ipnp/ ) MR HZARE, RS, B 5, WA 1,
122 A SRR EPRE AL
JCREA T, BIE S - Bk, BB Bk R
XN E AT RS YIE R R, WoR
ST, ARSI TR FRARTEL:
) BRI E R, BROSIHIEL, R iE Ry
B Ao ], SR el 35 e H R A T4 i
BRI e TR

AP B

5000 ms 3000 ms 250 ms 500 ms

500 ms

AR

BUCE 20 MO, S5 HRICE P I H A
S AL A2, SkECHEBH/NT 5 KQ; R AR
i 0.1~35 Hz, RAE%EH 500 Hz,

1.25 ERP 44 %mﬁl&w\ﬁﬁ# N
SR E R T S N R T ERP
ﬂﬁ,ﬁﬂﬁwmmMﬁﬂﬁzﬁEUmm&
FEo AT LRI R R . AT 100 ms S BEEL
TERRHLAL BRI R B0 KT = 100 v ARk
P S bR, FEME Fz N2, P2 Al P3 A9 i
FITRAR I D I e 2 3 O 0 ) T ETRE R, TR
$1 2 ORI i 21 00t 06 11 R P 1]

1041 -



%204 5 12 1)
2018 4F- 12 A

b E %A ILA R E

Chin J Contemp Pediatr

Vol.20 No.12
Dec. 2018

1.3 SZit=EHHh

K HI SPSS 22.0 AT SR 0 . BT
BERIE £ iz (R+s) Fon, WA LK
FHISTREA K556 . P<0.05 78 2 S A S0 X

2 #HR

10 PRAE AR A IH E B Fz S 86 ERP 847 P2,

N2 JEME I AT X B4 (P<0.05) 5 1 P3 Y %
P2, N2. P3VARIZE DAL b b 25 S 8 05t i1
BX (P>005) . WFE1. K2,

18t PRI AR i Fz SR ERP ) P2 ¥
PRIt BR2H WA i 2B K, N2 R I S ARG T % R 2
(P<0.05) ; 1 P2, P3 0% K N2, P3 # R )7
PO b 22 S e s 2R L P>0.05 ) L3k 2.
K2,

1 BEREASMEBAISIERE P2, N2, P3 EEEEBRBLEE (xzs)
5 P2 N2 P3
W (uv) AR (ms) PR (uv) AR (ms) Wl (nv) AR (ms)
X 14 916 233 + 40 816 358 + 41 10+4 541 + 63
18t PRORE 20 14 4+4 232 +44 2+4 348 +73 10+4 564 + 35
t1H 2.99 0.06 3.23 0.45 0.38 1.19
Pl 0.006 0.95 0.003 0.66 0.71 0.25
R2 BREASXBAIDANFE P2, N2, P33 KIERBAIILER (xxs)
P2 N2 P3
215 n — - N - -
MR (uV) TR (ms) PR (V) R (ms) VLR (uV) TR (ms)
payiizkiil 14 7+7 227 +38 -8+6 349 + 25 104 557 + 82
ot PRAE 2 14 4+4 261 +49 —4+4 344 + 53 10+3 590 + 57
1 1.59 2.07 2.19 0.32 0.02 1.21
P1{H 0.13 0.048 0.04 0.75 0.99 0.24
IH & Bl
— X
— R
N A e A A
i N/ M TA

2 @ERAEASXRAIRRBE. #E ERP &H 5 KRR ERH LB

SR RLAARLL, B PRAEPUNIAIA

BRI N2 PR SRR, JUITHE P2 PlRbEAR, SRUIHTIE P2 dRIIEL

3 itig

ERP JEHIRMF TN S RE i 22 T B, B
A SR, ARk, st hRAE JLE A ERP B
UKL, N Equit 55 ) 58 13 175 25 M1 56 (1) ERP
T 2 W, MLk ADHD 2 1E % 41 L3, 8t R IE
JLEE X T 25 Ab P 5 i 8. Freitag 25 "3 i
1T 5 5 A S I B, e B as RE T ~ TTAN
I ~ VAR, 7] e 5 kT 2 R i

B SR S B U P AT AT O, H B AT B N AR
1) ERP fA LS o G2 R G IR — > FF
FERER R A gs U, eAs s R R R e
PRV B BN ZRAE W28 1 B0, T TAE IR 2R
T2 B DX AR T 10 B A5 S I 28 Hh AN [R] R AR 1)
WG ACEAR R, FESE TR EHEAZ B E SR EE I T
H T SO SRR I RO Y RAE R S B
Finnigan %5 " 55N R P2 SicA24mis B BeAl
XK, JB RMAHCAZ AR BRI By FLH E 00 10 i B o

1042 -



%204 5 12 1)
2018 4F- 12 A

b E %A ILA R E

Chin J Contemp Pediatr

Vol.20 No.12
Dec. 2018

XJRAEAE M BFSE T AR CAZ A B A2 /Y X & 2R
FEVEAT TAEICAZ AN T bt 75 B3 s K i el i 12
(R FAF RSB, ACBIF Y e B3t b LR 53] TH ]
B P2 P RREAR, XA fAES LA RS 2 hn = 2%
Bz, FWICIZZ RS, E S 0%
YIH & B ph 2 oo i A s, S 06 K 12 )
PR 3 A5 B ICRE 1 N R G, Rl BT AR 1212
OBUIN AL, AT “222)7 T “R2e>)”
(1) =5 Py sf T T R B R T R S A R
U FAP A LR M AR R, IHE I TA]
fiE 5 PN AR A O, BT R I T h] g 5 R
ARG 56 1 AR 9k Bt PR S8 LU 1A
i P2 VR I B IR B o 470 3 AN THAT 55 ot 5
e —ASHAT S, BB R, Af1AES
A — AN TH B AGRA , AZBRXE I T8
IR, [R5 2 B B 5 BT 142, i
i RAE B LTE X — i Tad AR b i e # L g, 7]
e HE R RN P 32 5 K

Yin 25 " BFSE R, N2 5909 TAEICIZ 1R
TERRE AN LA T AR R, MR S A B
1E55 HOMED RIS . BRPHECEAE " BFSE$2 7R, N2 %
RS TARTCAZ Y ey B R vh g Wi a4 4 56 . ARHIFSE
%2 PR PRAE A LIRS TH PR N2 % 6 BH 2 FAAIG, X
AR st RORE B LR ) 22 PR sl e 1 I 25 o
SUBIAT T R B R, B A TR
JLEE, RO Hm R me ) o8 e R R, 80k
ARG 22, TRBEAR /D U, FTEL T R AR 25 4 % i
IRAH AR ICIZ A ILE S, SEORFNIX A6
W, OO IR, R A A O A A

KK BHECE- 25 " s 0, TARICAZ S whas i
TS REF T ] B o 22 R UR AT % Bsgt IR
iE LRSI N2 iR FeIH R, (R A E R
JLEEAR, X 0] RE 5 it JROAE LR B BT R, B
TAEICAZEEEAN, Hadla s B S5 B4 v
R AL, X BT RE P EUEIR 56
[ Fr) o 2 W I D) BB S L, DA T e FIR B 5% A 7R IE
MHEPR AR, S EBGR IR & A

g TR, 8 PRAE RO LIR S TH BB P2 3 iR
FEA, RBITIE B P2 VR AR, U308 IH s
N2 R REAG, $7Rast IR L HIE# L d 12
oy 25 BAEIUAR J) T R SR W B RE G, (R A o
Farig /b . SIS ILIE S S vp e W BE 1 T R,
SECTAEICIZFERG

(1]

(2]

(3]

(4]

[3]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

1043 -

(& % x W]

e L 3 PR B BEEMELL . b L B R M 1 a5t e
W HL L AR ] IR LRH K | 2014, 32(10): 970-975.
Sarici H, Telli O, Ozgur BC, et al. Prevalence of nocturnal
enuresis and its influence on quality of life in school-aged
children[J]. J Pediatr Urol, 2016, 12(3): 159.e1-e6.

Nascimento Fagundes S, Azevedo Soster L, Lebl AS, et al.
Impact of a multidisciplinary evaluation in pediatric patients
with nocturnal monosymptomatic enuresis[J]. Pediatr Nephrol,
2016, 31(8): 1295-1303.

Zhang K, Ma J, Lei D, et al. Task positive and default mode
networks during a working memory in children with primary
monosymptomatic nocturnal enuresis and healthy controls[J].
Pediatr Res, 2015, 78(4): 422-429.

Bosson S, Holland PC, Barrow S. A visual motor psychological
test as a predictor to treatment in nocturnal enuresis[J]. Arch Dis
Child, 2002, 87(3): 188-191.

TNL LR L ENA L A R MR PRAE LA R
AHOCHALIRSE [J]. hARAT W R 5 iR 2% 225K | 2017, 26(5):
435-439.

Curran T, Cleary AM. Using ERPs to dissociate recollection
from familiarity in picture recognition[J]. Brain Res Cogn Brain
Res, 2003, 15(2): 191-205.

Vande Walle J, Rittig S, Bauer S, et al. Practical consensus
guidelines for the management of enuresis[J]. Eur J Pediatr,
2012, 171(6): 971-983.

Equit M, Becker A, El Khatib D, et al. Central nervous system
processing of emotions in children with nocturnal enuresis and
attention-deficit/hyperactivity disorder[J]. Acta Padiatr, 2014,
103(8): 868-878.

Freitag CM, Rohling D, Seifen S, et al. Neurophysiology of
nocturnal enuresis: evoked potentials and prepulse inhibition of
the startle reflex[J]. Dev Med Child Neurol, 2006, 48(4): 278-284.
Polyn SM, Natu VS, Cohen JD, et al. Category-specific
category-specific cortical activity precedes retrieval during
memory search[J]. Science, 2005, 310(5756): 1963-1966.
Finnigan S, O'Connell RG, Cummins TD, et al. ERP measures
indicate both attention and working memory encoding decrements
in aging[J]. Psychophysiology, 2011, 48(5): 601-611.

XIEH, B . TAECICRHR OISR 50 B RAER ERP
TEHE [7]. O FI2E4R |, 2013, 45(3): 276-284.

I, B, WA . DOREFA AR D 2 R R BRI
il ERPs 5% [J]. HP IR D248 | 2005, 13(1): 76-79.
TrHaH |, PR, SR A 0 R R IS L A 2 2
ZEVERRIA < 2k H R LAY TES (7). o I RO PR 2%, 2014,
22(1): 7-11.

Yin J, Gao Z, Jin X, et al. The neural mechanisms of percept-
memory comparison in visual working memory[J]. Biol Psychol,
2012, 90(1): 71-79.

RRBHECE , FRF . TAEIRIZ rhoet 6k N270 B2 ().
T SR 28 i AR B 2R | 2008, 17(6): 323-327.

Yeung CK, Diao M, Sreedhar B. Cortical arousal in children with
severe enuresis[J]. N Engl J Med, 2008, 358(22): 2414-2415.

(ARSCHA: XE7H])



