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(1.5 WEERFWESE 260 ERILE, T ERE 050043
2. gRBEAGRFEREFTEAA, T RE 050081; 3. F _FEXFRIEERILA, L 200003)

[ =] HBHM HiPLERE G L3R (ADHD) 5 ABO I BILHE LB, Ak NS A%
il 96 £ ADHD JL2E B HACEERY il 78 , 28 -G MBSy -1 B B 2 A M A I Y Ay O IR, [ s 1o R 1
BAL{AFRD [ SR AR X IRV S BT R A5 A BE P BE AL, A TG AP AR I R ke . SR D96 ZBEE S
B X BEZH ABO I BB PE 3 A Ak B0 A5 x* =6.017,df =2,P <0.05, @A Lk A FI B Jk PR A& 336 175 i B ph 3t
T RITREG H x* =3.289,df=1,P =0.07,450H} O 5 B RER{LBIEIL AL, x° =3.629,df=1,P =0.057, #&
O ASLHBE 2T BAELH, Z58E B2, &4it  ABO MAILHE 5 L% ADHD 7 —EMCHEE, 0 A JLH
RT3 ADHD [ BB FE R , B 35k B T A 14 s e [PELSRILAZE,2009,11(5) :371 -373]
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Correlation between ABO blood type gene and attention-deficit hyperactivity disor-
der in children

GUO Xian-Su, JIAO Bao-Quan, XU Tong. Department of Pediatrics, 260th Hospital Affiliated to the Forth Military Medical
University, Shijianzhuang 050047, China ( Jiao B-Q, Email ; jiaobg@ 163. com)

Abstract: Objective To investigate the correlation between ABO blood type gene and attention-deficit hyperactivity
disorder (ADHD) in children. Methods ABO blood types were determined using glass sheet method in 96 children with
ADHD and their parents. O gene was identified using polymerase chain reaction and restriction fragment length
polymorphism in patients with A or B blood type. Haplotype-based haplotype relative risk ( HHRR), transmission-
disequilibrium test (TDT) and Chi-square test were used to examine the association between ABO gene and ADHD.
Results TDT results showed significant differences in the allele of ABO between the 96 children with ADHD and within-
family controls()(2 =6.017,df=2,P <0.05). Chi-square test results showed differences in the allele of A and B ()(2 =
3.289,df=1,P=0.07) as well as O and B (y* =3.629,df=1,P =0.057 ) between ADHD children and within-family
controls. The frequencies of O and A genes were higher than that of B gene in ADHD children. Conclusions There was
correlation between ABO blood type gene and ADHD in children. The risk of ADHD is increased in the presence of alleles
[ Chin J Contemp Pediatr, 2009, 11 (5) ;371 -373 ]
Attention-deficit hyperactivity disorder; Dopamine beta hydroxylase; Gene; ABO blood type; Child

O and A, but the risk is reduced in the presence of allele B.
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1.1 HEIEK

ADHD 4. 96 fjij ADHD g, 4 )y 2004 4F 11
H #2005 47 8 A5 B KA R RARE B LR
ADHD LFH 252 1) ADHD &L, 55 79 ], 2 17
Bl 4R 6 2 3 M AR 17T 4 8 A~ H . ADHD 436
FEDRS 1 9 12 W 48 3T T 265 4 it (DSM-TV) /Y
ADHD 2 WBrbriE . T HERR JLFORG P23 20T |15 R
15 AIBHAE AGURT | JH SORAZ S e, R BB,
ARBRALRE T 25 Hot g BvE g . 35 IRJLE R Ik
A 1Q {HE R 82 ~ 133 73, KRNI IRA : B & )
ABO Ifit 5 Fry 5k R 0 25 ok 6 3 8 R DR LA (5 524K
HEAT TG R o
1.2 #RAREN DNA Hhig

Xof P ZEL AT 5 0 G b IR DK If. 2 mIL (EDTA 47
BE) AL U S BT RS DNA

I FH 28 28 RS BB A 5 125 HEA T A 30 AN P AG
T AR E SRR MBI A, i TR AL B,
O PR )RR A% 32 25 54X, T A% TR e TR 3 A%
T, PRI , AR AR 38 S AC BRIl 7Y, AT E AR HE R 43
MALEEPI RS, 2o O AU, B8 i B ] 055 A
A0 A iy AB B BIE A AL B PIANEEE . 0
A BB B, TR iR AO IR AA S BO
i BB AU, 5 ] PCR-RFLP £RKGI A S B AU
BE AL AL, RIAS I X 26 A DNA h 2 %554 O
HH
1.3 O ZEGHR

PCR 1E 1] F 52 6] 51 91 77 3y« 1 [a] 57-CAC-
CGTGGAAGGATGTCCTC-3", % ] 5'-AATGTCCA-
CAGTCACTCGCC-3", JZ WiRRI N 10 pL; Hp 3 A
2 DNA 250 ng, 455 ¥)3€ % 4 20 pmol/L,dNTPs 200
pmol/L, MgCl, 2 mmol/L, Tris-HCl (pH 9. 0) 10
mmol/L,KCl 50 mmol/L,Kpn [ fiff 1 U, PTC-200 §~
HaAY ,96°C T ZF P4 2 min;90°C 1 min 60°C 1 min,
70°C 1.5 min, 3t 30 MEFF ;60°C F 4 E M 30 min,

BT : 10 pL AR ZHINA 4 pl PCR =4I
10 U Kpn I f§ T 37 CEEVIER, M3 pL BEY) ™94
6% TN i ot itz bR 22 78 1R e 600 VLK 43 B, B % WL
%%, O BE[H PCR ¥ 421K 199 bp, £ Kpn I BN
171 #0128 bp Pzt Beo A 8 B HH PCR 4K
200 bp, AAERE Kpn T FEET, 185 200 bp, R S5
SEAHET R O I, DIX 3 A At AA HI
AO BERY B A BB F1 BO KL A,

1.4 Zit#abE

R SSPS 13.0 #PFEAT x* A6 56, B4 15 Har-
dy-Weinberg & W5 BER I , 200 5K R 1 QIR 7B
i FH A% 386 A S fif 46 36 ( transmission disequilibrium
test, TDT) FIKE T B IR R it B AR RE X 6 8 B (hap-
lotype-based haplotype relative risk, HHRR ) #;iil] ABO
F: 5 ADHD f5CHK
2 HR
ARSI IAT 96 AN AN 170 NACRESE, A
L ACEEEIAT 45 Hardy-Weinberg SF-, SCHE5
BTG 1 ANV A ARG

RALiE A B RIN] A4 2 Mifid 4] O, A B i 4%
%2, 59 BENE, P <0.05, %1% 515 3 41 95
FEARAE AT ACRE A R B KL A% 38 15 000 R o R 4 7
RITK, x° =3.289,df=1,P=0.07, O 5B &K
e, x° =3.629,df=1,P =0.057, O 5 A JL[H [
B, x =0.079,df=1,P=0.779(% 1),

®1 XEFMEEEERSH
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41

170
170

B
ARl

WP ILEL, x* =6.017 ,df=2,P <0.05

AV

3 e

Tt
ADHD Wik ZFp 24, 2% 28 40, 13 B AT An]
— ANFEREA BEN] . BTLL, ADHD 0 R F 243
2 VERUE & —Fh Z B R %0 . 76 ADHD 1y
I, WAL R Z B TR K& 7€ 80% A£47. H
A, BB WF5E T 20 A3 AT RES ADHD A 5GHK,
DBH & H i —1,

DBH 2 2 L e AR ol At v 1 G B il =2 — , ml
ZOMAEM R ERE EIRER, 2 EH T EIRRA
() PR 3 B, DBH KL K F 55 9 5 4L 8 (K 1)
135491306 % 135514287 ,fii ABO [fiy %4 He |37, for
T 135120384 % 135140451 , 4l 350855 bp , i {£HE
B 1.3 em, B EG, EAMNRAL, ABO [ A
WJ5 8, 294 . ASRSEESR A ABO i B[] 4 2
i DBH 5 ADHD [ Gk #a 34

ABO LA A, B, 0 = A7 K R, A IR S 1
XoF R R AT R 1 76 5537 5 PR AL 38 P M A T T A
5o T O,AB AU 43R A L4 B A, 1 A, B Al
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I F) 35 P RSB, o T BB e AT S B A AN T B
Effﬁ A BRI AR S O KL, ] O %lﬁ)&%
55261 PiATER(G) ik, BT H A58, 25
PCR-RFLP i /8, I Wi 2 5 & A 0 S, ?is}é*ﬁ%}%’

PRI AL BT 45 R AR b A A 50
$275: ABO JE [ 5 ADHD CHK i 2 (P <0.05),
DBH 5 ABO JE[F Z ] (35 15 P 85X 1. 3 em, B %%
HA, ABO [ 5 ADHD G & 2%, nJ DL 4#fE i
ADHD 5 DBH & —E M6k

ARWFTE AR R P BRI 7 154 T JLE ADHD
5 ABO M AUSEH (1 C Bk, R 5 ARG 1 RS- i
KIS E5 AL TR  AE ARG A1, B B2 S
(P<0.05), &Y O,A HEHEZT B AR
(P {43508 0. 057.,0.07) , 22 5 Hz i F . & 1.
ADHD J&—/>Z B FBHEE , I R FRINEZFh 24, X
AL ST, LA, A5 A5 R — e A B
Ph 25T LB ABO 5 ADHD A5 SCEG &3, $2/R
ADHD 5 DBH 347 FH#a 3,

K p o 2408 7695 R 7 1 5 ADHD A5 15 2 25U
ZAb Y@ T B R s AR, A6 AH DG SRR Oy T, A AR
ZHIR Z AL, Fn & AN E 22 LA B e A e 6
Ao AE A4 240E 5 i B Y O B BT 5T BRI
AT i ADHD 5 1M 5 B G HE [ N AR i R L3R

il 1 ABO I UG I J5 i, JH FE A A TR R
H S AEE AT B BAP A RR B, 25 R 78, ABO
1745 ADHD 4 — & i) SRHR . Z%Irik ik T
TR B, EARAE S ADHD (1355 R8T 1 7 5, 146
it REEAR FEAR M X AR — 225, 2h i
Jr#r, 9 ADHD (2 Ko di =167 S L )

(& % X ]
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