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Developmental profile of callosal myelination in children with refractory
epilepsy
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Although MRI is used to observe the development of myelination of the brain,
we do not have direct evidence in humans. Myelin basic protein (MBP) is a major protein involved in
myelination that can be measured by biological techniques such as the ELISA method. This

prospective study correlated age-related changes in MRI-diffusion tensor imaging (DTl) and the
amount of MBP in the corpus callosum obtained from patients with refractory epilepsy who underwent
callosotomy. Patients aged 8-267 months were included. The apparent diffusion coefficients (ADC) of
the corpus callosum were individually averaged by using MRI-DTI (0.65-1.3 x 10-3 mm2/s).
White-matter tissues were intraoperatively collected, and ELISA detected 9.4-22.9 pg/mL of MBP in
the tissues. Finally, these data could be individually compared among 12 patients, and the amount
MBP was negatively correlated with those of ADC (R = -0.759.

The results provide a direct correlation between age-related changes on MRl and myelination.

MRI



¥ X C—19,. F—19—1, 2—19 (58

1.ﬁ%%%é@®%%

ADFEFEC I T D FEARMO 1 Did, RO L TH 5, BRI @&mMﬁibu
ECHE S AEORE S A2 L, Sl Tl o VL igE OTDIC L > TE LR 5 E
IMTHREL 72> TN D L, _ngwﬁmiWﬁﬁ%@ﬁ%%ﬁ@7nkx%%¢k%z%nf
W5, LLZaR5, b MIBIT 2 ZOEBEM LI RN -7,

2. MIEEOHB

S Y UHEHENMES XY (MBP) 1, MRRERAHEREE TR IC B 535 £ X X TH Y | ELISA
E7e EOALFEE L OE RN FETHIETE 5 % Z ORI AL TIX, MRI-DTL 7 —X D
RSB L= b & . MR 22 T - CANABENSE LN MEAE O MBP &/
BEAMHBASET,

3. WFZED Ik

AW I N RBEIRE R BRI L » TEKRB SN, FFE~DBIMZ OV TIE, BEE£213F 0
L2 5 E I iéﬂi%ﬁt Atk 8~267 » HDOEE 16 A (B 13 A, &tE3 N) »3xg
Elpota, TRTOBEEIX, LRTWHRA, V) v 7 R« HA N—JEGERE. & DM IEGNE 2%
ﬁfh#h%a@%ﬂﬁﬁfﬁﬁA%ﬁ%#ét@@%ﬂ%@m%kLTWW%ﬁm%xfto
T—F T 77 O\ EEE MRT-DTT 7 —# (b = 1000 s/mm2, 30 W) % 14 4 DEENG
BT &, RRERRTT O T OPriEsaEk (ADC) Z BN FHI L=, MBP & &OHIE IR
Ui, @H O FAMBEO T CHEMMRZ I L, 14 4 ADHBFE T ELISA Z AW TR T 7=,
BEIC. NG 20 OT—% % 12 NOEFE (B9 A &3 A) BTEsIzkE Lz,
ADC fE, 3 L O MBP &[] OFEBIBAMRIFAIE £ T L & F W CRERT L 7=,

EApES
ELISA 1CX Y AEHME1Z 9. 4~22.9 pg/mL @ MPB 234 &4, ADC DI EMEIX 0. 65~1.3 x
10-3 mm2/s OFFH TH o7, TN HOMEEBE T L2 T 25 & M2 AE O MBP & A &% MRI-
DTI & ADC DA & FaVVE DFHBIN 7~ 5 417~ (y = 0. 001335458845x — 3. 10392976e-5, R = —0. 75,
) .

TN S vy MMFETIEH DA, T OFEFIL, MRI-DTI THE S L7- b MIMIZICE T
HINERCLE 2B B2, FERHEICIFAET 5 MBP BN & 5k < AHEA L. Z Of5 BB %2 5|
TR T LWV RO EEN GRS 5 b0 TH D,

AHT A & BFZEIT/ N 7231 vy MFFETIE®H 5 25, MRI-DTI CTRIE S N/-t hOMRIZBEIT 5
FEACFE D 2L, KIKEE#RHMED MBP S A &N &R < AHBE L, Bk AR L T\ 5
EWV ) HIO T OEERRFFLZRMET 250 TH D, ZNICE Y, MEEE AL T 2BAE L L
TOMRI DZYHERRII, SHOZWHEHINOBBIZEMR TS5 %5,



0.0014

o y =0.001335458845x - 3.10392976e°
Q)
N
£ 0.001-
E
O 0.0008- °
) ° o
<
0.0006-
0.0004 . . . .
10 15 20 25
Myelin basic protein (pg/ml)
ZECER

1. Hasegawa T, Yamada K, Morimoto M, et al. Development of corpus callosum in preterm
infants is affected by the prematurity: in vivo assessment of diffusion tensor
imaging at term—equivalent age. Pediatr Res. 69(3):249-54, 2011.

2. Nishimura RN, Wang J, Merrill JE, et al., Quantitation of myelination and
demyelination by the measurement of myelin basic protein by ELISA. J Neurol Sci
73(3) :317-24, 1986.



44

2021

44

2021

Undetectable or subtle GFAP expression in cortical astrocytes as a potential pathological hallmark in patients with
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