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[Abstract] Objective To observe the white matter and gray matter impairment of Duchenne
muscular dstrophy (DMD) patients with diffusion tensor imaging (DTI). Methods Forteen male patients
with DMD (6-11 years old) and 10 age-matched healthy boys participated into this study. All patients”
diagnosis was based on typical signs and symptoms, serum creatine kinase (CK), electromyography,
multiplex ligation-dependent probe amplification (MLPA) for DMD gene test and muscle biopsy results. All
participants were scanned by DTI. The fractional anisotropy (FA) values of regions of interest (ROIs),
including bilateral parietal lobe white matter, bilateral frontal lobe white matter, genu of corpus callosum,
splenium of corpus callosum, bilateral caput nuclei caudati, bilateral anterior cingulate gyrus, bilateral
cingulate gyrus, bilateral posterior cingulate gyrus, bilateral lenticular nucleus, bilateral anterior limb of
internal capsule, bilateral posterior limb of internal capsule, bilateral thalamus, bilateral occipital lobe white
matter, bilateral temporal lobe white matter, bilateral hippocampus, bilateral superior cerebellar peduncle
and bilateral middle cerebellar peduncle, were measured. The data was analyzed and compared between
control group and DMD group. Results Compared with control group, the FA value of splenium of corpus
callosum in DMD group was significantly reduced (¢ = - 2.187, P = 0.045). No significant difference was
found in FA values of other ROIs between 2 groups (P > 0.05, for all). Conclusions It is found in China
for the first time that DMD patients had microstructural changes in splenium of corpus callosum. However,
the correlation between this change and cognitive changes of DMD patients remains to be further studied.
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Figure 1  ColFA map of thalamus on the internal capsule level of DMD
patients (circles indicate ROIs). Figure 2 ColFA map of the hippocampus
level of DMD patients (circles indicate ROIs). Figure 3  ColFA map of
superior cerebellar peduncle on the mesencephalon level of DMD patients
(circles indicate ROIs). Figure 4 ColFA map of middle cerebellar peduncle
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R EWXIEALS DMD L3210 AR D4R X FA ELAY HEAL (3 +5)
Table 1. Comparison of FA values in different ROIs between control group and DMD group (x +5)
ltem U ey tvalue Pualue|| Dem U0 ey tvalue Pualue
Parietal lobe white matter Posterior limb of internal capsule
Left 0.54£0.10  0.50+0.11 -0.940 0.357 Left 0.76+0.05 0.75+£0.06 -0.693 0.495
Right 0.53+£0.12  0.53+0.08 -0.017 0.987 Right 0.75+£0.06  0.75+0.04 0.522  0.607
Frontal lobe white matter Thalamus
Left 0.37+0.97 0.36+0.13 -0.257 0.799 Left 0.25+£0.08 0.23+0.04 -0.868 0.395
Right 0.38+£0.09  0.39+0.09 -0.205 0.839 Right 0.27+£0.08 0.25+0.05 -0.576  0.645

Caput nuclei caudati

Left 0.13+£0.03  0.14+£0.04  0.687 0.500
Right 0.14+0.03  0.15+£0.05  0.717 0.481
Anterior cingulate gyrus

Left 0.18 +0.04

Right 0.17+0.05

0.20+0.05 1368 0.185
0.19+0.06  1.157  0.260
Cingulate gyrus

Left 0.17+£0.04  0.17+£0.04 -0.615 0.545
Right 0.16+0.04  0.18+0.05  0.799 0.433
Posterior cingulate gyrus

Left 0.19£0.05
Right 0.17 £0.04

0.24£0.05 1.144  0.265
0.22+0.07 1.930  0.067
Lenticular nucleus

Left 0.12+0.03  0.13+0.04  0.154 0.879
Right 0.13+£0.02  0.13£0.03  0.460 0.650
Anterior limb of internal capsule

Left 0.66 +0.08
Right 0.62+0.02

0.61£0.07 -1.719 0.100
0.60£0.10 -0.249  0.808

Occipital lobe white matter

Left 0.55+0.17
Right 0.59+0.16

0.51+0.08 -0.833 0.414
0.53+0.10 -1.033  0.313

Temporal lobe white matter

Left 0.47+0.07 0.41+0.08 -1.886 0.073

Right 0.40£0.10  0.39+0.09 -0.375 0.712
Hippocampus

Left 0.15+0.05  0.17+0.06 0.781  0.443

Right 0.16+0.04 0.14+0.05 -1.278 0.215

Superior cerebellar peduncle

Left 0.79+0.05
Right 0.76 +0.05

0.73+0.07 -2.001 0.058
0.72+0.07 -1.644 0.114

Middle cerebellar peduncle

Left 0.76£0.09  0.73+0.10 -0.870 0.394
Right 0.79£0.09  0.76+0.07 -0.917 0.369
Genu of corpus callosum 0.81+0.08 0.76+0.05 -1.986 0.060
Splenium of corpus callosum 0.87+0.06 0.79+0.12  -2.187  0.045
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Duchenne T L F2 AN BLAE
Duchenne muscular dystrophy(DMD)

MHRIX region of interest(ROT)
MAETE M BE  vasoactive intestinal polypeptide( VIP)
S0 B 5L 2 T FIEL B 32 1

nicotinic acetylcholine receptor(nAChR)
— A LA A nitric oxide synthase(NOS)
PR #5424 Medical Research Council(MRC)
BHPIPiE £ graft-versus-host disease(GVHD)
LMW 8 ethylenediaminetetraacetic acid(EDTA)
FATINTE & forced vital capacity(FVC)
A 2253 B0 A 1O

mitogen-activated protein kinase( MAPK)
HFRMZEET MM induced pluripotent stem cells(iPSCs)

- )~ TE] L -

T P 2 SN IR 2 iR

primitive neuroectodermal tumor( PNET)

H¥#E 1 presenilin-1(PS-1)

HEHE2 presenilin-2(PS-2)

ML T4 hematopoietic stem cells(HSCs)
JREHE R L TR A RAE

limb-girdle muscular dystrophy(LGMD)

T A S S BRI

severe combined immunodeficiency(SCID)

B R 2 By e f

attention deficit hyperactivity disorder(ADHD)

A& M 25 autoimmune optic neuropathy (AON)
HNFHIEREL  interclass correlation coefficient(ICC)



