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Effect of environmental enrichment on neonatal white matter injury in rat
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The effect of environmental enrichment (EE), which is considered as a basic
model for the research of children rehabilitation, was examined in a rat model of neonatal white
matter injury (NWMI) from the aspect of the recovery of disturbed motor functions and the
electrophysiological response to intracerebral microstimulation (ICMS).we found that EE from
postnatal day 25th for 5 weeks in the model cause functional recovery of disturbed motor functions
(beam walk ability test, horizontal ladder test, hindlimb retraction test), the expansion of motor
map comparable to normal rat, and normalization of the threshold of the cortex to ICMS. Thus, the
effect of EE on NWMI was clearly revealed by our experiments.
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(3- Hindlimb retraction test
20-30 mm
20
0 4 Motor Deficit Score
(3- Beam walking test
25 20 x 20 x 800 mm 35 25 x 25 x 800 mm
70 30 x 30 x 800 mm 75 cm
0 4 Motor Deficit Score
(3- Horizontal ladder walking test
1cm @ 3 mm 100cm
3 3 22 24
1cm 32 34 2 cm 67 69 3 cm
25 1—~4 cm
45 , 35 2~5 cm 35 70 2—~5 cm
25 25 4cm 35 5cm
70 7 cm
(3- Rotarod test
Panlab Rota Rod (#LE8305) 3
10 rpm 5 3 22 24
32 34 67 69
4 / 40 / 1
60 3
(3-5) Intracortical microstimulation, ICMS
70 60 mg/kg 10 mg/kg
0.05 mg/kg

30 mg/kg 5



mg/kg

1.0—~3.0 mm, 1.0
~3.0 mm Glass insulted tapered tungsten electrodes 0.7 NQ ,
250 p m, #380-080607-11
#SMM-200, #DMA-1650 v 1400-1600 p m
200 gm
#SEN-8203 333 Hz,
200 ps 10 #SS-203J 2
A-M Systems AC Amplifier #1800
, 10 pA
200 p A
(Ishida A et al, 2016)
DWMI EE
SE 3 DWMI sham
DWMI 25 SE 25 70 EE
SE 2

Sham-SE Sham-EE
NWMI-SE NWMI-EE

(EB)

, 25 70 (Sham-SE: n=17,
Sham-EE: n=12, NWMI-SE: n=8, NMWI-EE: n=18). ,

(two-way ANOVA, P25, P28, P35, P42, P49, P56, P63, P70, Tukey’

s test, no significant)
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