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Clinical studies show that galantamine, a weak acetylcholine (ACh) esterase inhibitor and allosteric potentiator of
nicotinic ACh receptors (nAChRs), improves negative and cognitive symptoms in schizophrenia, while donepezil, a po-
tent ACh esterase inhibitor, does not. We have recently found that galantamine, but not donepezil, reversed isolation
rearing-induced deficits of prepulse inhibition (PPI), sensory information-processing deficits, in mice. In addition, we

unexpectedly found that the galantamine-induced improvements in PPI deficits were prevented by the muscarinic ACh
receptor (mAChR) antagonists scopolamine and telenzepine (preferential for M, subtype), but not by the nAChR an-
tagonists. Galantamine, like donepezil, increased extracellular ACh levels in the prefrontal cortex. However, donepezil,
unlike galantamine, inhibited M;-mAChR-mediated Ca2* signal in human neuroblastoma SH-SY5Y. These results sug-
gest that galantamine improves isolation rearing-induced PPI deficits via an activation of mAChRs and the difference in
the effect on the PPI deficits between galantamine and donepezil is due to that in their action on M;-mAChRs. The possi-
ble mechanisms for the beneficial effect of galantamine are discussed in a model of isolation rearing-induced PPI deficits.
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Fig. 1. Prepulse Inhibition of the Acoustic Startle Response

Prepulse inhibition (PPI) refers to the normal inhibition of the startle
response when a weak stimulus (the prepulse) immediately precedes an in-
tense startling stimulus (the pulse). The PPI of startle is an operational
measure of the pre-attentive filtering process known as sensorimotor gating,
and abnormalities in pre-attentive information processing may be predictive
of, or lead to, complex cognitive deficits in schizophrenia.
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Fig. 2. Effects of Galantamine and Donepezil on Isolation Rearing-induced Deficits in PPI of the Acoustic Startle Response in Mice

Mice were housed either in groups of five or six per cage or isolated for more than 6 weeks before experiments. Galantamine (1, 3 mg/kg), donepezil (1, 3 mg/
kg), and risperidone (1 mg/kg) were injected i.p. 30 min before the experiments. The test session consisted of startle trials (40 ms burst of 120 dB white noise) , no-
stimulus trials (only the background noise) and PPI trials [a prepulse (20 ms burst of white noise at 68, 71 or 74 dB intensity) preceded the 120 dB startle pulse (40
ms) by 100 ms]. Data are expressed as the mean+S.E.M. of 10-20 mice. *p<{0.05, **p<0.01, compared with group-reared mice; 'p<{0.05, 1'p<{0.01, compared
with the vehicle treatment group of isolation-reared mice. Reproduced from ref. 13 with permission from Springer.
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Fig. 3. Effects of Galantamine and Donepezil on Extracellular ACh Levels in the Prefrontal Cortex of Mice

Galantamine or donepezil at doses of 1 and 3 mg/kg were injected i.p. at 0 min (arrow) . Ringer’s solution was perfused with or without neostigmine at 10 nmol
/lin the probe. Data are expressed as the mean +S.E.M. from 3-7 mice. Repeated measures two-way analysis of variance indicated that galantamine significantly in-
creased prefrontal ACh levels [interaction (treatmentXtime): Fig9s=6.245, p<<0.0001 and Fs,,=8.092, p<<0.0001 for absence and presence of neostigmine
respectively]. Donepezil also increased prefrontal ACh levels (Fi5g3=13.444, p<<0.0001 and F45=9.023, p<<0.0001 for absence and presence of neostigmine
respectively) . Reproduced from ref. 18 with permission from John Wiley and Sons.
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Fig. 4. Effect of Dopamine D; Receptor Antagonist SCH23390
on Galantamine-Induced Increase in Prefrontal ACh Levels in
Mice

Ringer’s solution was perfused without neostigmine in the probe. Galan-

tamine (3 mg/kg) was injected i.p. at 0 min (right arrow). SCH23390 (0.3

mg/kg) was injected i.p. 20 min before galantamine treatment (left arrow) .

Data are expressed as the mean+S.E.M. from 3-4 mice. Repeated measures

two-way analysis of variance indicated that SCH23390 attenuated galan-

tamine-induced increase in ACh levels, although SCH23390 itself did not
affect basal extracellular ACh levels [interaction (treatmentXtime): Fy 5,=

1.214, p>0.05 and Fys5,=5.465, p<0.0001 for basal and galantamine-in-

duced increase respectively]. Reproduced from ref. 18 with permission from

John Wiley and Sons.
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Fig. 5. Proposed Mechanism for the Improvement by Galantamine of Isolation Rearing-induced PPI Deficits
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