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hyperactivity disorder, ADHD) K AR JCHENRFRAT Y CIRNE . F7ik  HOICRZOCR M ADHD L 166 4 LI K IE# L #
(XFHRZH ) 150 4, HR-4fe B HI 25 5 f7t 32 ( Sleep Disturbance Scale for Children , SDSC ) 34307 7 i A [ A5 , SR FF 5% 4 il
F R — BRI R B i 2 254 (PCR-RFLP) 3 A, #:) ADHD 20 R % BB ZH CLOCK J5 PRl (4 T3111C Jo PR 780 i 46 o7 ik
A A . E55R  CLOCK JE[A 4 T3111C FER Y K A5 BE PR I3 A £E ADHD 2 A0 BRZH 22 [0 28 S A e i 7
B SL(P<0.05) ,ADHD ZH & 5L C Wik ip 3 TXHRA () =7.254, P=0.007, OR=1.740, 95% CI =1.160 ~
2.612) , PEATHENRFERHY ADHD (LSO SEP C AR 53 o T A BEIR FE 4 ()* =13. 052, P <0.001, OR =
2.766, 95%CI=1.573 ~4.865) , #&i CLOCK JE[ T3111C {7 5 5 ADHD 5y 8P A7 7F ek , L2 1 ADHD £
JUAHSG AR P ftt i B R 3R o #5417 C SR AL R AR S ADHD D) K ADHID A G R IR 2 B 14 AR X XUR 4 155
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Association of CLOCK gene T3111C polymorphism with attention deficit hyperactivi-
ty disorder and related sleep disturbances in children

CAO Yin-Li, CUIl Qin-Tao, TANG Cheng-He, CHANG Xiao. First Affiliated Hospital of Xin- xiang Medical University,
Xinxiang , Henan 453100, China ( Email; caoyinli2011@ 163. com)

Abstract: Objective To examine the association between CLOCK gene T3111C polymorphism with attention deficit
hyperactivity disorder (ADHD) and ADHD related sleep disturbances in children. Methods One hundred and sixty-six
unrelated children with ADHD diagnosed according to DSM-IV criteria and a contorol group of 150 normal children were
enrolled in this study. Parents filled out the Sleep Disturbance Scale for Children ( SDSC). Genotype and allele frequencies
of T3111C of the CLOCK gene were examined by PCR-restriction fragment length polymorphisms ( PCR-RFLP). Results
There were significant differences in the genotype and allele frequencies of T3111C of the CLOCK gene between the ADHD
and control groups (P <0.05). C allele frequency in the ADHD group was significantly higher than in the control group
(/\/2 =7.254, P =0.007, OR=1.740, 95% CI =1.160-2.612). The ADHD children with sleep disturbances were found
1o have higher C allele frequency than those without sleep disturbances (y* =13.052, P <0.001, OR =2.766, 95% CI =
1.573 -4.865). Conclusions There is an association between CLOCK gene T3111C polymorphism and both ADHD and
related sleep disturbances in children. The individuals with C allele are susceptible to ADHD as well as ADHD related
sleep disturbances. [ Chin J Contemp Pediatr, 2012, 14(4) ;285 —288 |
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FEHZ—, %M 4% Y CLOCK 2 4 /2 i 7L 3h
Y S5 ) o AL 2 Ay, CLOCK JE [R] )
BE S BT F2 (45 AF 55 ADHD 14 52 26115 PR 2 B0 2%
177 CLOCK KR 3 =l 4 A X f) BA% T iR £ A5 1
(A5, T311LC T P N A B AR X AL AR G, vT RE &
S AT A L H TR SEALE X CLOCK
SLR 5 ADHD (1 55 Bk i T e i (HR ]
T8 5 S DR B R 59 1) A AT BB A AE— o 22
5o HAETIE A IR E H E DO A CLOCK JEH £
A5 ADHD FHICREMR W I R, AW 5 400 3 4
CLOCK %:[H 34 gt X 1) T3111C Z 35 ML a4, 35
TTH 5 ADHD 5 J&E I ADHD AH ¢ B AR & £5: 19 ¢
R, UHAGEWT
1 #ZREFE
1.1 #HRIR

WroBEERe s —BHE B B/ LN EEE 2 1
ADHD L3 166 i, Hor 55 147 5] (88. 6% ) , %
19 f1(11.4% ) ;4 4 ~16 %, F499.1 £2.4 %,
NABRUER DU, 756 26 ERS ph B2 W 5 50t F
W26 4 Ji (DSM-1V ) il 2 i) ADHD 2 Wiksife , 538 )L
FE N 1Q =70, JK 1A J b 28 22 Go ki A oA UL BH G5
S I HERR LB RGP S AF IR AT IO E R
A T FL A RS M o X IR - DU, B 1B
AT TOAR AR KRS i 1) L 150 44, 5 124 431
(82.7% ) , 4 26 ] (17.3% ) ,4F#s 4 ~15 %, -4
8.6 2.6 %, FA WFFEA G2 K HAC B8 155 [R] 75
ML S 5 AR, 48 JE R B, AFIe e
B L e (L A s | UG =l T
1.2 #MRFE
1.2.1 mRELFE AR KIESER G R
(Sleep Disturbance Scale for Children,SDSC), SDSC 3
B 2 TP I AR 5 R (A I A ST ) R 4B 3R A B ) A1
24 TG PPk I AR B A RE R AT %, 1T 40 Ry AR FLOR B
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i A1 08 ) |, B AR IO 5 ( AN T S AR BRI ) , 78 (1]
W G A 3 e 3 (o A0 | IR R R AL R A 9T ) |
M — i A 0 o A (AN 99 22 1932 8h L U6 A5 I LS
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H ., 5 MRS, ZR& B hm R ST,
TR T 39 S R A A A A R IR
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Sl AR B 5 DA A ] I BR A 4 i v B HRCRE PRI 2
DNA, -20°C KAt f7- 45
1.2.3 AR A& % F PCR-RFLP 5 A 46 )
T3111C Z8MA . PCR 7 1R H 25 WL 2B {4
2, 50 ~200 ng FE[F4] DNA,2 x PCR 2% hi,
15 mmol/L MgCl,,5 pmol/L 5|47,0.5 U Tag i (It
R A ). 59 5'-TCCAGCAGTTTCAT-
GAGATGC-3'; F 5| #: 5 -GAGGTCATTTCAAGCTG
AGC-3' EER S IESCHR™ o 4 U, Uy 44 7 )
20 wL jin A Bspl12861 B il 4 N V) i ( New England
Biolabs /A ] )3 U, 37 CAEIR/KE A5 , U0 wL i
VI, 4 2% BEAe e v ik , IRk £ g (EB) ¢
4,221 bp Wy BefUde T A7 5L, 125 bp F196 bp
Wigkr BeACaR C R, B e AR 43 BT 43 ( BIO-
RAD A]) TSI e R4 R .
1.3 SFitESH
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R0 T AN A 43 BT LA B 530 (5] £EL Rk B 2 (1]
FELRIAUBAR AN LB R, 1 T SPSS 13.0 R4k
TGt oA R ORI ¢ R, S0 BE R S B A
ISR A 22 U ECR F ) K s, P <0.05 HERAL

AR
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2.1 WATIC SHERURERNEREMER

CLOCK J:[H T3111C 22 25 AV 5 1) 6 PR 78 R 45
PLEER 451 % 4E. ADHD 2 F % BE 4 19 43 A 339 45 &
Hardy-Weinberg -1

CLOCK FE[R T3111C {7 5 it 5k PRI 5 e 257 3 [
BRI FE ADHD 21 5 % B 20 [A] 22 5o Go it 0
(P <0.05) ,ADHD ZAEA AR C 41 2 i T
HA4] (y* =7.254, P =0.007, OR =1.740, 95% CI =
1.160 ~2.612) , iL# 1,

&1 WA TIIC ZSHEUMRERBREMERME

DL (%))

T3111C FER 1 T3111C 254 L
T TC cC T C
107(71.3) 41(27.3) 2(1.3) 255(85.0) 45(15.0)
98(59.0) 58(34.9) 10(6.0) 254(76.5) 78(23.5)
7.858 7.254
0.020 0.007
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2.2 TH4AR SDSC iE4 Eb %

ADHD 2 14 A W 143 45 B A [ 1 | F A O W i
5 ok BBE 1K WG R 5 % S SDSC. i 43 24 W 355 i T %
HEZH (P <0.05) ; 114 1) B B e P A5 B s 15 | B IR —
b TR A6 o A LA S BRI 22 V0 78 P 20 1) 2 57 e e v

%2 AR SDSCIENLLE (x=s)

o pOpiE:| ADHD 4

SDSC (n=150) (n=166) ‘M P
A B RT3 R o T 10.2+2.3 6.4+1.5 17.1 <0.05
e G P i 5.8+0.7 3.1x0.3 43.4 <0.05
A 1] IR i A B e 4.7+2.1 4.1+1.6 1.9 0.07
RN — o0 R 300 i 1 8.7+1.9 7.8+2.4 1.3 0.23
It B P K I B B A 7.9+1.8 3.1+0.5 30.2 <0.05
M Fi 22 T 4.4+1.7 3.8+1.2 1.2 0.24

B 43.7+2.2 29.7+1.4 46.2 <0.05

2.3 ADHD &)L T3111C £ 54 5EREB X
BXOHT

ADHD 8 JLFEAT B i IR HIR f52 65 ( SDSC 53 /N T
39) A 94 N(56.6% ) , ANHEA B Inb Ak B s -1 A7
72 AN(43.4% ), CLOCK L[ T3111C 137 55, iy 32k H 75
A 5 R 32 43 A TE AR A 5 A P B B 69 11
ADHD LRI R A G2 L (P <0.001), W33,

%3 ADHD Aff/ AMEHRERERERIL T3NIC S5
RERBREMRERTESBILE  [(61(%)]

T3111C KEE 7 T3111C &4 3L
2H 5 %%
TT TC CC T C
TCHEARFERS 72 53(74)  18(25) 1(1) 124(86) 20(14)
A NEIRERG 94 45(48) 40(43) 9(10) 130(69) 58(31)
XZ 15 14.323 13.052
P1i 0.001 <0.001
3 he

ADHD BJLH A RFRIE A REIR BT . E AN
7Tk ADHD gL P A BB B 45 1T 53k 80% LA
BN AR A R RS A ADHD L
56.6% , XULLESL ] ADHD H LRk AT HE AR i A5
1) b BB AR 5, i B B 1 ) ADHD 8 %2 1) - K i 2
— ArEEE R H ADHD A 3¢ I A % 65 7] 58
B0 ADHD (s FER B o AR i
Tt o SR 2 5 XA B AR () 25 97 5 0 logistic [B] 4
G387, R ADHD iR i1 22 190 B A ) LA B 580G
Bo AT i SDSC & F7F 4y, Al FE B ADHD
FELAEAE B R IR B RS, 58 2 1E 5 X B, ADHD &

JUAE A B AR D 43 Bl G o 7 B G P R s ot 1
K I B [ A 97500 1 0

Ve —Fh I 2 MBI , 1% IR 2% T ADHD #y
SRR EEAE ], 54k ADHD 5 e 2L — B 2
ADHD 73 FistHE # W U R 22— H AT 8
IR C R LA P8 T RGEAH KR IE D 5
ADHD F) &R AH ICIR , 1 2253 18 7 A g Py 15 U A 5
WARH) 7S 22088 T RS E AL S ADHD &
T HIIE R AR o (ELBEAT A F 5 45 AR RE 52
Aff e ADHD flls RAEAR , #5572 ADHD i L% ik
FAAERIEARPERF IR . BT 00, A 2 & S th B iy
HAR LR I CLOCK JEH A REZ 5 T ADHD 1%
o CLOCK FENE N T NRP R KAE 4q12, (055
25 DMAMNE T FEHE PN 5 BE 115, 138 kb, HA% 5t
FPERY CLOCK 5 24 B 5T AR N 1 #% 5%
kI R EL R RIE 7/ RS2 G ER Y IUE ~ Fing: - = Pt
[, 2945 R ik 10% HHTFL Sl ) i sk 417 91 vl e~
R HY I , CLOCK H H /K- 1y 22 4 51X e 5%
SERTEEIAIE

AR, Z A AN [F 5T /N A B T CLOCK
FEDA 3R gt X ) 2 5L L T31LC 5 AL 5 K #
O3 BUE EREAR LA S U B B 55 22 FloRs Al s £
FESHE I A — TOUIF 55 3 3 4 9 S 9 A R
U AHE I R BE AL B AP B 2 W] T3111C 2514
RLR A T 257 3 A AL e 1532 5 ADHD 1 5 Jg ik
WAL o AW 83 sk e [ U B 5 ) -
Xk BRI M B N T R T3111C AL i B C 27 5%
PRI RE S ADHD i AH G Y f B A 2% o
FIRTXS ADHD A R IR B A5 1) AL i 75 AN 5 2
1 CLOCK i P fy 17 B 431 A 18] 452 0 T ) o 24
B2 B T2 K0 . 2R e 8 G s e ST
FISURR BB AT ) B 53 5 CLOCK PR 22 251
FET 1T ADHD G IENR FE A% 15 CLOCK
FERZ SRR R R B AR WAGE . AUFFE7EE NS
W& B, ADHD A 5 A A B 0% fe 65 & )L 7E
T3111C A 5 AR L DR Y K A5 7 ik PR A1 48 1) 22 5 A5 42
T SO, 5T C A7 L PR Y J8 LA AT e HIR o B 1Y)
FERSXUBS B o 58T T3111C AL NAERY A )
PRV, A F# AR AL T 3 R g i X AY T3111C
fLSARTT e — D B AT RE M 2 AL, BT i
5 CLOCK JE[H mRNA fryf% 53551, IAEGF
FEWAR B T31LC ALY C SRR 5 A 2851 fii
if-(diurnal preference) A5 5%, 1 T Z5v KL K 7] GE S
ARG AH ZE 3R 2 5 1iF ( delayed sleep phase syndrome,
DSPS) {4 R 25 37 JE PR o A K% A7 A5 5 ) e MG
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