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Effect of N-Methyl-D-Aspartate Glutamate Receptor Antagonist, Memantme, on Alcohol Intake 1n
C57BL/ 6 Mlce Hyeun Kyeung K1m Sung Gon Kim, Ji Hoon Kim', Su Mi Shin’, Sang Shin Lee',
So Hyun Bae’ and Ho Chan Kim®. Medical Research Institute, Pusan National University Hospital, Busan,
602- 739 Korea, 'Department of Psychiatry, Pusan National University Yangsan Hosplta Yangsan, 626-770,
Korea, *School of Medicine, Pusan National University, Yangsan, 626-770 Korea, *Department of Psychiatry,
Kosin University, College School of Medicine, Busan, 602-702, Korea - Previous studies reported that the
N-methyl-D-aspartate (NMDA) receptor is related to alcohol dependence in terms of developing with-
drawal or tolerance, however, it is controversial whether NMDA receptor antagonists are effective in
preventing relapse in alcohol-dependent patients or not. The purpose of this study was to investigate
the effect of memantine, an NMDA receptor antagonist, on alcohol intake in C57BL/6 mice, which
prefer drinking hereditarily. Using limited access procedures in C57BL/6 mice in the state of alcohol
dependence, vehicle, naltrexone 1.0 mg/kg or, memantine 5, 25, or 50 mg/kg i.p. was administered
respectively for twelve days. Medication effects on 2-hours alcohol, 22-hour water, and 24-hour food
intake and body weight were studied. Using repeated measure ANOVA, the naltrexone 1 mg/kg,
memantine 5, 25, or 50 mg/kg, and vehicle groups showed significant medication by day interaction
(naltrexone, df=4, F=11.827, p<0.01, memantine 5 mg/kg, df=4, F=7.999, p<0.01; memantine 25 mg/kg,
df=4, F=6.199, p<0.05; memantine 50 mg/kg, df=4, F=10.522, p<0.01) in 2-hour alcohol intake. In 3
memantine groups, there was no significant medication by day interaction with the vehicle group in
22-hour water intake, 24-hour food intake, or body weight. The naltrexone and vehicle groups showed
significant medication by day interaction in body weight, but not in 22-hour water or 24-hour food
intake. From these results, it is suggested that memantine treatment can affect alcohol intake in mice.
Therefore, it is possible that a pure NMDA receptor antagonist is effective in preventing relapse in

alcohol-dependent patients.
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Fig. 1. Two hour 10% (v/v) alcohol intake in C57BL/6 mice
before and after drug administration (g/kg), *: p<0.05,
**: p<0.01 drug with vehicle group by day, repeated
measure ANOVA; *: p<0.05, : p<0.01 independent t-test
with vehicle group. Base: mean of three days just before
starting drug administration, D3: mean from first to
third day when drug was administration, D6: mean from
fourth to sixth day when drug was administration, D9:
mean from seventh to ninth day when drug was admin-
istration, D12: mean from tenth to twelfth day when
drug was administration.
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Table 1. Two hour 10% (v/v) alcohol intake in C57BL/6 mice before and after drug administration (g/kg)
Drug Base D3 D6 D9 D12
Vehicle (n=6) 5.02£0.46 4.82+1.12 3.71+0.77 4.32+1.14 4.28+2.13
Naltrexone (n=7)** 4.81£1.03 3.1640.45° 2.13£0.52° 2.5440.40° 2.29+1.19
Memantine 5 (n=6)** 4.59£0.84 5.22+1.27 3.87+0.65 5.59£2.22 7.30+1.53°
Memantine 25 (n=7)* 4.58£1.09 4.12+0.67 2.64+0.53° 3.67+0.77 2.63+0.96
Memantine 50 (n=7)** 515£1.33 3.4310.76° 2.4940.45° 3.4710.87 3.13+1.26

Values are meanzSD.

Base: mean of three days just before starting drug administration, D3: mean from first to third day when drug was administration,
D6: mean from fourth to sixth day when drug was administration, D9: mean from seventh to ninth day when drug was admin-
istration, D12: mean from tenth to twelfth day when drug was administration.

* p<0.05, **: p<0.01 drug with vehicle group by day, repeated measure ANOVA; * p<0.05, : p<0.01 independent t-test with vehicle

group.
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Table 2. Twenty-two hour water intake in C57BL/6 mice before and after drug administration (g/kg)
Drug Base D3 D6 D9 D12
Vehicle (n=6) 228.0£47.6 232.5£69.7 227.7+46.3 214.4+46.3 220.9+53.4
Naltrexone (n=7) 230.6£55.7 222.0£47.3 217.7£50.5 205.7+47.8 213.4£50.1
Memantine 5 (n=6) 216.0+47.6 200.8£58.9 187.8448.4 182.3+38.4 191.6£54.7
Memantine 25 (n=7) 225.8+63.2 186.8466.0 190.9£46.4 182.3+38.4 184.0£42.3
Memantine 50 (n=7) 216.74£61.2 180.3£69.2 206.9£64.9 219.8+58.3 226.6165.6

Values are meantSD.

Base: mean of three days just before starting drug administration, D3: mean from first to third day when drug was administration,
D6: mean from fourth to sixth day when drug was administration, D9: mean from seventh to ninth day when drug was admin-
istration, D12: mean from tenth to twelfth day when drug was administration.

Table 3. Twenty-four hour food intake in C57BL/6 mice before and after drug administration (g/kg)
Drug Base D3 D6 D9 D12
Vehicle (n=6) 181.4451.9 185.0t74.6 193.6+55.7 185.1+44 .4 176.7+44.3
Naltrexone (n=7) 164.1+27.8 170.1+49.0 187.4+37.0 17444315 179.5£51.5
Memantine 5 (n=6) 176.3+57.4 172.3457.9 179.1446.5 189.0+45.2 180.7+42.3
Memantine 25 (n=7) 172.6+47.7 150.9449.8 192.3+43.8 192.4+43.8 186.2434.9
Memantine 50 (n=7) 163.1+58.6 147.7468.3 174.5%64.1 183.1450.1 192.1440.8

Values are meantSD.

Base: mean of three days just before starting drug administration, D3: mean from first to third day when drug was administration,
D6: mean from fourth to sixth day when drug was administration, D9: mean from seventh to ninth day when drug was admin-
istration, D12: mean from tenth to twelfth day when drug was administration.

Table 4. Body weight in C57BL/6 mice before and after drug administration (8)
Drug Base D3 D6 D9 D12
Vehicle (n=6) 28.17+1.83 28.33+2.11 28.5841.66 28.67+2.56 28.7542.25
Naltrexone (n=7) * 27.79+1.11 28.00+1.19 28.00£1.53 28.29+1.60 28.07+1.46
Memantine 5 (n=6) 27174151 26.92+1.80 27.0841.93 27.25+2.02 26.9241.53
Memantine 25 (n=7) 27.57+0.84 27.50+0.82 27.29+0.64 27.50+0.96 27.21+0.91
Memantine 50 (n=7) 27.50+1.68 27.07+1.28 26.79+1.58 26.79+1.58 26.64+1.25

Values are meanSD.

Base : mean of three days just before starting drug administration, D3: mean from first to third day when drug was administration,
D6: mean from fourth to sixth day when drug was administration, D9: mean from seventh to ninth day when drug was admin-
istration, D12: mean from tenth to twelfth day when drug was administration.

*: p<0.05, drug with vehicle group by day, repeated measure ANOVA.
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