©
2015 2018

Refractory mechanisms of intractable epilepsy: an experimental analysis of
polymicrogyria and clinical approaches
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Intraperitoneal pentylenetetrazole injection elicited seizures of variable
severity in the polymicrogyria rats (PMGg. Neuron degeneration and reactive axonal elongation were
significantly and widely distributed in the interneurons of PMG, suggesting that the relatively
selective vulnerability of inhibitory interneurons constitutes the basis for the decreased seizure
threshold observed in this model of polymicrogyria. In the clinical investigations of patients with
severe motor and intellectual disabilities (SMID), an electroencephalogram analysis revealed that
multifocal spike discharge was more frequently detected in the profound SMID group than in the
non-profound SMID group. Multifocal epileptogenesis was thought to be one of the most characteristic
findings in SMID patients, which may be closely associated with a factor involved in the
intractability of epilepsy in these patients.



80%

GABAA

Takano. Epilepsy Res, 2011

()
()
()
N-methyl-D-aspartate (NMDA)
Phosphate buffered saline (PBS)
Pentylenetetrazole (PTZ) 15
PTZ 30mg/kg 20
30
Racine

Growth-associated protein 43 (GAP43)

GAP43
Non-phosphorylated neurofilament
Parvalbumin 2
Fluoro-Jade B (FJB)
3 FJB
()
130
1 56
1 25 1 4 Profound
SMID: severe motor and intellectual disability 5 Less-profound
SMID ILAE International League
Against Epilepsy 2017
()
14
v VI PTZ
Racine
FJB
FJB

GAP43



Parvalbumin

PMG
Control 14
P14
A, C,
E
B,D, F
B
D
E,F
Control (P14)
Control
PMG 14
P14 FJB
CAl E F
FJB
A B, C
()
130 63 48.5% 67 51.5% Tablel
48 71.6% 19 28.4% Table?2
p =0.001
p = 0.027
p = 0.0008
p=0.031
Table 1 Table 2
Table 1. The age, Ohshima’s classification score and etiological classification of the Epilepsy (-) and Epilepsy (+) patients
Total Epilepsy (-) Epilepsy (+) P value
Number of patients (%) 130 63 (48.5) 67 (51.5)
Male/Femae 73/57 32/31 41/26
Mean age, years (SD) 51.1 (13.9); range 11-85 56.4 (12.3); range 15-85 46.1 (13.5); range 11-70
Mean score of Ohshima’s classification (SD) 4.49 (4.55); range 1-18 5.79 (5.11); range 1-18 3.26 (3.57); range 1-17 0.001
Etiology (%)
Chromosomal abnormalities 4(3.1) 1(16) 3(4.5)
Gene abnormalities 13 (10.0) 6 (9.5 7(10.49)
Malformation of cortical development 9(6.9) 4 (6.3) 5(7.5)
Hypoxic-lschemic brain injury 40 (30.8) 22(34.9) 18 (26.9)
Traumatic brain injury 5(3.8) 0(0) 5(7.5) 0.027
Brain tumors 1(0.7) 1(16) 0(0)
Porencephalic cyst 1(0.7) 0(0) 1(15)
Metabolic disease 7(5.4) 7 (1) 0(0) 0.005
Infectious disease 13 (10.0) 4(6.3) 9(13.4)
Unknown 37(28.5) 18 (28.6) 19 (28.4)

SMID: severe motor and intellectual disabilities, SD: sandard deviation, (-): negative, (+): postive.
*All cases were patients with neonatal hyperbilirubinemia



Table 2. The characteristics of epilepsy in patients with profound and non-profound SMID

Total Profound SMID Non-profound SMID P value
Ohshima’s classification score <4 Ohshima’s classification score >5

Number of patients (%) 67 48 (71.6) 19 (28.4)

Male/Female 4126 28/20 13/6
Mean age, years (SD) 46.1 (13.5); range 11-70 43.2 (13.7); range 11-70 53.6 (10.1); range 35-67 0.001
Mean score of Ohshima’s classification (SD) 3.26 (3.57); range 1-17 1.47 (0.65); range 1-4 7.78 (3.95); range 5 -17 1.802x 10°¢
Number of AEDs (%)

1 21 (31.3) 11 (22.9) 10 (52.6) 0.018

2 16 (23.9) 11 (22.9) 5(26.3)

3 13 (19.4) 10 (20.8) 3(15.8)

4 11 (16.4) 10 (20.8) 1(5.3)

5 6(9.0) 6(12.5) 0()
Mean number of AEDs (SD) 2.4 (1.3); range 1-5 2.7 (1.3); range 1-5 1.7 (0.9); range 1-3 0.0008
EEG paroxysm (interictal discharges) (%)

No spike discharge 26 (38.8) 16 (33.3) 10 (52.6)

Focal spike discharge 24 (35.8) 18 (37.5) 6(31.6)

Hemispheric spike discharge 2(3.0) 12.1) 1(5.3)

Multifocal spike discharge 10 (14.9) 10 (20.8) 0(0) 0.031

Generalized spike discharge 5(7.5) 3(6.3) 2(10.5)

SMID: severe motor and intellectual disabilities, SD: standard deviation, LGS: Lennox-Gastaut syndrome, AEDs: antiepileptic drugs, EEG: electroencephalogram
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