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Relationship between gene mutations and intelligence in children with Duchenne mus—
cular dystrophy

WANG Li-3o MA Hong-Wei WANG Lin TIAN Xiao-Bo HU Man REN Shuang TAN Ying-Hua. Department of Develop—
mental Pediatrics Shengjing Hospital of China Medical University Shenyang 110004 China ( Ma HW Email: mahong—
weil960@ yahoo. com. cn)

Abstract: Objective To study the level of intelligence in children with Duchenne muscular dystrophy ( DMD)  and
the relationship between the level of intelligence and gene mutations. Methods One hundred and two children with DMD
between January 2009 and March 2011 were enrolled. DMD gene detection was performed through the multiplex ligation—
dependent probe amplification ( MLPA) in 84 cases. The level and the structure of intelligence were evaluated by Chinese
Wechsler Intelligence Scale for Children ( C-WISC) in 50 children with DMD ( =6 years old; DMD group) and in 50 age—
and gender-matched healthy children ( control group) . Results The average intelligence quotient ( 1Q) was 84 £21 in 102
children with DMD. Thirty patients (29.4%) had the full intelligence quotient ( FIQ) less than 70. The FIQ verbal
intelligence quotient ( VIQ)  performance intelligence quotient ( PIQ) and the scores of 11 sub-tests of intelligence in the
DMD group were significantly lower than those in the control group ( P <0.01) . The IQ in patients with gene mutations at
exon 5679 was the lowest (59.3 £11.9) followed by in patients with gene mutations at exon 4555 (88.6 +£1.9) at
exon 129 (97.5 £9.6) and at exon 3044 (102.8 +3.8) (P <0.01) . Conclusions The FIQ VIQ and PIQ in children
with DMD are lower than those in healthy children. There is association between mental retardation and gene mutations.
Chin J Contemp Pediatr 2011 13 (10) : 804 —807
Key words: Duchenne muscular dystrophy; Intelligence; Gene mutation; Child

Duchenne ( Duchenne muscular dys— DMD
trophy DMD) >
dystrophin dystrophin DMD
1/3500 - dystrophin dystrophin
2011 -04 - 11; 2011 -06 -01

- 804 *



13 10 Vol. 13 No. 10

2011 10 Chin J Contemp Pediatr Oct. 2011
! 6 ~16
DMD N N 11 6
(D Q. (5. (A, (D).
DMD o (V); 5 (PC) .
(PA) . ( BD) . (OA) . (Cd) s
1 (V).
(P) (F)e
1.1 (VIQ) . ( PIQ) . (FIQ) ;3
2009 1 2011 3 : (VCG:I+V+CH+S).
102  DMD (PO: PC + PA + BD + OA) . /
4 16 (M/C:A+D+Cd);PIQ VIQ
10 Bayley Bayley ( BSID) 2 ~30
27 15 ’ 3 : N
50 o
N ° 2~18
N o 84 ( CWYCSI)
( multiplex ligation-dependent probe 7 3 10 6
amplification MLPA) DMD 1.3
Desguerre  ° Dystrophin SPSS 16. 0 +
8  DMD (x £3) (%)
5 (1) DMD (20 );(2) DMD
129 (28 );(3) bMD o t
3044 (15 );(4) DMD 45-55
(10 );(5)DMD 5679 SNK—¢ . P<0.05
(11 ).
102 DMD 2
50
DMD DMD 1:1 2.1 DMD
N N 3 50 DMD
50 o N N N
1.2 (P >0.05)
( C-WISC) 1
1 DMD (n=50;x%5s)
(ke () () () () « )
3.5+0.4 39.8 £0.8 8.7x1.8 9.6+3.0 9.3+2.6 2.0+0.8
DMD 3.3+0.5 39.6£0.9 8.8+2.3 9.9+£3.0 9.6+3.4 1.9+£0.8
t -1.6 -1.6 -0.9 0.7 0.7 -9.2
P 0.1 0.1 0.4 0.5 0.5 0.4
2.2 DMD 8 (1IQ<50); C-WISC
102 DMD 84 21 30 50 DMD
(29.4%) (full intelligence quotient FIQ) DMD FIQ. VIQ.PIQ 11
70 22 (50<1Q<70) (P<0.01);

* 805



13 10 Vol. 13 No. 10
2011 10 Chin J Contemp Pediatr Oct. 2011
N / 120
a a
(P <0.01) 2, 00 | »
2 DMD C-WISC (n=50;% +5) 80 - ab,e.d
(@4
DMD ¢ P 60
(0 10.2£2.6 7.3+3.4 4.6 <0.01 40 -
(S) 12.6 £2.4 7.9+3.9 6.0 <0.01 0
(A) 11.8+2.3 6.9+4.0 6.1 <0.01
(V) 10.8 +2.6 8.1+2.4 5.6 <0.01 0 . 5 3 " s
(C) 10.2+2.5 6.6+3.4 5.2 <0.01
(D) 10.5 2.4 6.3+4.0 5.6 <0.01
1 DMDS5 1: DMD
(PC) 9.4+2.6 7.6+2.4 4.0 <0.01
0 2:129 0 3:3044 . 4:4555
(PA) 9.842.5 6.7+2.3 6.8 <0.01
05 5699 o a.
(BD) 12.0+2.8 8.2£3.6 7.3 <0.01 P<0.01; b: 129 P<0.01; ¢ 3044
(0A) 11.3+3.0 9.5+3.5 3.3 <0.01 P<0.0L: d 4555
(Cd) 10.8 £2.2 7.3£3.7 4.9 <0.0  p.gol.
(VIQ) 107.6+8.7  83.2x17.8 8.1 <0.01
( PIQ) 104.7511.1 8292166 7.8 <0.01 3
(FIQ) 107.2+8.6  80.8+18.0 8.8 <0.01
(VC)  105.8+9.4  84.1+17.5 7.5 <0.01
DMD
(PO)  104.5+11.8 85.9+16.0 7.5 <0.01 ) ,
/ (M/C) 107.3+12.7 77.4+22.6 7.3 <0.01 29.4% D”Angelo °
50 DMD  FIQ.VIQ.PIQ 11
2.3 DMD VIQ PIQ DMD
- Cotton Wechsler
DMD 50 VIQ PIQ =15 Stanford Biner Meta 1224
12 (24%) VIQ>PIQ 6  PIQ>VIQ DMD DMD
9
6 , VIQ PIQ > 15 10 o debI'O 8 DMD
(20%) VIQ>PIQ 8 PIQ>VIQ 2
(¥*=2.33 P>0.05) .
2.4 DMD °
MLPA DMD 84 ViR PR =13
DMD 64 (76%) .
20 o DMD 5699 ° DMD VIQ
PI DMD
4555 Q
129 3044 4 Wi
t
(P<0.01) , 3 1. ySHOPHR
3 DMDS5 (x£5) o Kauf-
R R P P man ViQ PIQ 11
20 75.8 +20. 1 3
129 28 97.5+9.6°
3044 15 102.8+3.8°  69.7 <0.01
4555 10 88.6+1.9°"¢ ’
5679 11 59.3+11.9*" ¢ ° 50 DMD
a P<0.01; b: 129 3 DMD
P<0.01; ¢ 3044 P<0.01; d: 4555 N N
P <0.01 ~ o

* 806 °



13 10 Vol. 13 No. 10
2011 10 Chin J Contemp Pediatr Oct. 2011
dystrophin X p21 29.
2500 kb 2 D A.ngelo MG Bresolin N. Cognitive 1mpalrmejnl in neuromuscu—
lar disorders J . Muscle Nerve 2006 34(1): 1633.
0.1% X 1.5% 3 Desguerre I Christov C Mayer M Zeller R Becane HM Bastu—
79 78 s dYStI"O— Jji-Garin S et al. Clinical heterogeneity of duchenne muscular dys—
trophy ( DMD) : definition of sub-phenotypes and predictive crite—
phin 427000 u 4 ria by longerm follow-up J . PLoS One 2009 4(2): ed347.
? . Romero " DMD 4 . ( C-WISC)
dystrophin . X M . : 1993: 14.
dystrophin 14 J.
2009 17(2): 125427.
6 . M .
° 45 1982: 13.
Dp140 . 63 7 S M
Dp71 1992: 12.
8 Cotton SM Vondouris NJ  Greenwood KM. Association between
DMD 45 intellectual functioning and age in children and young adults with
Duchenne muscular dystrophy: further results from a meta-analysis
J . Dev Med Child Neurol 2005 47(4): 257265.
63 ° 9  Fabbro F' Marini A Felisari G Comi M D~angelo MG Turconi
DMD AC et al. Language disturbances in a group of participants suffer—
dystrophin 3 1548 . ing from Duchenne muscular dystrophy: a pilot strdy J . Percept
Mot Skills 2007 104 (2): 663-676.
DMD 10 . J.
3 dystrophin 2003 21(5): 303-305.
DMD . 11 . M .
1999: 136-38.
12 . Duchenne J .
DMD 2007 32(12): 13474350.
13 Romero NB Benveniste O Payan C Braun S Squiban P Her-
son S et al. Current protocol of a research phase I clinical trial of
DMD 63 ~79 ; D fulldength dystrophin plasmid DNA in Duchenne/Becker muscular
DMD 45 ~ 62 dystrophies J . Neuromuscul Disord 2002 125( ptl) : 4-3.
14 M .
J DMD 1 ~44 : 2007: 638-670.
R 15 Muntoni F Torelli S Ferlini A. Dystrophin and mutations: one
gene several proteins multiple phenotypes J . Lancet Neurol
DMD 2003 2(12): 731940.
100% 20 16  Moizard MP Toutain A Fournier D Berret F Raynaud M Bil-
75.8 £20. 1 lard C et al. Severe cognitive impairment in DMD: obvious clini—
cal indication for Dp71 isoform point mutation screening J . EurJ
o DMD Hum Genet 2000 8(7) : 552-556.
17 . Duchenne J.
2007 22 (7): 552-554.

° 18 Taylor P] Betts GA Maroulis S Gilissen C Pedersen RL  Mo-
wat DR et al. Dystrophin gene mutation location and the risk of
cognitive impairment in Duchenne muscular dystrophy J . PLoS
One 2010 5(1): e8803.

1 Emery AE. Population frequencies of inherited neuromuscular dis—

ease—a world survey J . Neuromuscul Disord 1991 1(1): 19-

* 807 -



