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Abstract AIM To study the effect of music on the spatial
learning and memory and the expression of NMDA receptor
in hippocampus of rats. METHODS The non-matched po-
sition task in the Morris“water maze was used to examine
the behavior changes of learning and memory and immu-
nohistochemistry and PCR techniques were employed to
measure the expression of NMDA receptor and its mRNA in
hippocampus in Wistar rats after music stimulation. RE-
SULTS After music exposure the spatial memory of rat
improved the avoiding latency of information swim and
choice swim shortened and the choice accuracy in choice
swim increased. The strongest effect of music was demon-
strated in persistent music exposure group moderate in the
postnatal music exposure group and the least in control
groups. The expression of NMDA receptor and its mRNA in
hippocampus strengthened. CONCLUSION Music can im-
prove the spatial memory of rats and increase the expres-
sion of NMDA receptor and its mRNA in hippocampus.
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mRNA . B-actin
8 Taq 94°C 40 s 55°C 40 s 72°C 50 s 35
70 d. . L5 ml/L SmartView
1.2.2 Morris
Morris water maze mRNA .
1z 34 ¥
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9 /d
1.2.3 NM-
DA o, Santa Cruz 1 2
300 SABC : 2.1
0.1 mlL/L H,0, 15 min
1h 4%C IeG 2
h SABC 2 h DAB 10 min.
0.01
mol/L PBS 3 10 min.
5 2.2
Pro plus ) CAl 2.2.1 information swim IS
CA3 NMDA I 1
2 3 4. 1 2
) P>0.05 3 4
1.2.4 NMDA  mRNA PCR P <0.01 12 34
2.5 mg/L P<0.01 Tab1 .
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1 IS
Tab 1 Avoiding latency of IS during training /s xxs
Group n 1st day 3rd day 1st three days Last three days
1 7 17.6 £16.5 6.9+ 6.9 10.2+5.4 5.3 £2.6¢
2 7 18.3%15.5 8.1x 9.1 11.8 4.3 6.2 +2.8%
3 6 20.9 £15.3° 10.7 = 10. 6% 13.2£6.2° 7.4 £3.0%
4 7 22.9+17.6% 12.4 £12. 3% 14.9 5.8 8.7 £6.7°%

bP <0.01 us the first day P <0.01 vs group 1 and 2 fP <0. 01 us the first three days °P <0.01 vs group 3 . Group 1 Persistent music exposure Group

2 Postnatal music exposure Group 3 Prenatal music exposure Group 4 Control. IS information swim.

2.2.2 choice swim CS 4 1 2 P>0.05
GCS 3 4 P <0.01 12

123 4 12 P> 34 P<0.01 .

0.05 34 P>0.05 Tab3 .

12 34 P <0.01 Tab

2 CS 123
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2 CS
Tab 2 Avoiding latency of CS during training

t/s x+s

Group n 1st day 3rd day 1st three days Last three days
1 7 15.5+12.8 9.5+8.5" 12.7 6.3 7.3x5.1f
2 7 17.6 £12. 4 10.2 +7.9° 12.7 4.2 7.2 +5.3¢
3 6 19.8 +14. 8¢ 12.4 +6. 8% 14.7 £5.3¢ 8.1:x4.9%
4 7 22.2£15. 7% 13.0 £6, 3 14.8 £4. 5% 9.6 +7.34"

bP <0.01 us the first day %P <0.01 vs group 1 and 2 fP <0. 01 vs the first three days P <0.01 vs group 3. CS choice swim.

3 CS
Tab 3 Choice accuration rate of CS during training %
Group n  1st day 3rd day  1st three days Last three days
1 7 61.90 79.37° 71.31 89. 128
2 7 41. 62* 71.77° 65.12 83, 24¢
3 6 38.89* 63.49° 55.73° 71.35%¢
4 7 27.46™ 52,38 48. 49 66. 14°¢

2P <0.05 vs group1 °P <0. 05 vs the first day °P <0.05 vs group2 EP <
0. 05 vs the first three days ‘P <0.05 vs group 3. CS choice swim.

2.3
1 wk 3d
2.3.1 IS IS
6.05+£4.51 s 1 6.16+3.38 s
2 8.18+5.03 s 3 9.72 +7.25 s

4
P >0.05
P<0.01
P<0.01
IS
2.3.2 CS CS
8.37+5.03 s 1 8.30+3.38 s
2 9.82 +£5.51 s 3 10.13 £7.25 s
4
CS 85.75% 1
81.46% 2 68.74% 3 62.36% 4
2.4 NMDA
NMDA

Tab 4 .

NMDA Fig 1 2

Fig 1
hippocampus of the rats from control group
1 NMDA

Immunocytochemical reactivity of NMAD receptor in the
SABC x10

-

Fig 2
hippocampus of the rats from the persistent music treatment group
SABC x10
2 NMDA

Immunocytochemical reactivity of NMAD receptor in the
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4 NMDA mRNA

Tab 4 Optic density of NMDA receptor immunoreactivity NM-
DA-ir and its mRNA expression in hippocampus of the rats

n=5 xzts
Group NMDA mRNA
12 40.78 £5.37 0.95 +0.33
2® 41.28 £4.91 0.98 +0. 31
3 30.38 +3.43 0.73 £0.27
4 31.28 +4.03 0.69 +0.25
2P <0.01 vs group 3 and 4.
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The columns present the marker the electropherogram of the persistent mu-
sic groups the postnatal the fatal and the control from right throught left.
The upper lane shows the B-actin and the lower lane indicates the mRNA
coding the NMDA receptor.
Fig 3 Electropherogram of mRNA encoding NMDA receptor in
hippocampal neurons of rats in different strategic music stimulation
groups
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