














pirenzepine and Ar-
chives of Pharmacology, 476-483. 

Hagan JJ, Jansen JHM and Broekkamp CLE (1989) Hemicho­
linium-3 impairs spatialleaming and the deficit is reversed by 
cholinomimetics. Psychopharmacology, 98, 347-356. 

Hudzik TJ and Wenger GR (1993) Effects of drugs of abuse and 
cholinergic agents on delayed matching-to-sample respond­
ing in the squirrel monkey. Journal of Pharmacology and 
Experimental Therapeutics, 265, 120-127. 

Hunter AJ and Roberts FF (1988) The effect of pirenzepine on 
spatial learning in the Morris water maze. Pharmacology 
Biochemistry and Behavior, 30, 519-523. 

Jenden DJ, Macri J, Roch M and Russell RW ( 1977) Antagon­
ism by deanol of some behavioral effects of hemicholinium. 
Commun Psychopharmacol, 1, 575-580. 

Kilbinger H, Schneider R, Siefken H, WolfD and D'Agostino 
G ( 1991) Characterization of prejunctional muscarinic auto­
receptors in the guinea-pig trachea. British Journal of 
Pharmacology, 103, 1757-1763. 

Kirk RC, White KG and McNaughton N (1988) Low dose 
scopolamine affects discriminability but not rate of forgetting 
m delayed conditional discrimination. Psychopharmacology, 
96, 541-546. 

Kirkby DL, Jones DNC and Higgins GA (1994) Hemicholi­
nium-3 and cognition. Journal of Pharmacology, Abstract no 
52, p. Al3. 

Kopelman MD (1986) The cholinergic neurotransmitter system 
m human memory and dementia: a review. Quarterly Journal 
of Experimental Psychology, 38a, 535-573. 

Ksir C and Slifer B (1982) Drug effects on discrimination 
performance at two levels of stimulus controL 
Psychopharmacologia, 43, 37-41. 

Levey AI (1993) Immunological localization of M 1-M5 mus­
carinic acetylcholine receptors in peripheral tissues and brain. 
Life Sciences, 52, 441-448. 

Mash DC, Flynn DD and Potter LT (1985) Loss of M2 mus­
carinic receptors in the cerebral cortex in Alzheimer's disease 
and experimental cholinergic denervation. Science, 228, 
1115-1117. 

Messer WS Jr, Ellerbrock BR, Smith BH and Hoss W (1989) 
Regional differences in the binding of selective muscarinic 
antagonists to rat brain: comparisons with minimum energy 
conformations. Journal of Medicinal Chemistry, 32, 1164-
1172. 

Messer WS Jr, Bohnett M and Stibbe J (1990) Evidence for a 
preferential involvement of M 1 muscarinic receptors in re­
presentational memory. Neuroscience Letters, 116, 184-189. 

Moore H, Dudchenko P, Comer KS, Bruno JP and Sarter M 
(1992) Central versus peripheral effects of muscarinic an­
tagonists: the limitations of quaternary ammonium 
derivatives. Psychopharmacology, 108, 241-243. 

702 Behavioural Pharmacology Vol 6 . 1995 

W.H.LM DRINKENBURG ET AL 

Muir JL, Dunnett SB, Robbins TW and Everitt BJ (1992) At­
tentional functions of the forebrain cholinergic systems: ef­
fects of intraventricular hemicholinium, physostigmine, basal 
forebrain lesions and intracortical grafts on a multiple choice 
serial reaction time task. Experimental Brain Research, 89, 
611-622. 

Paxinos G and Watson C (1982) The Rat Brain in Stereotaxic 
Coordinates. Academic Press, Sydney. 

Perry EK (1986) The cholinergic hypothesis-ten years on. 
British Medical Bulletin, 42, 63-69. 

Ridley RM, Barratt NG and Baker HF (1984) Cholinergic 
learning deficits in the marmoset produced by scopolamine 
and ICV hemicholinium. Psychopharmacology, 83, 340-345. 

Ridley RM, Baker HF and Drewett B (1987) Effects of arecoline 
and pilocarpine on learning ability in marmosets pretreated 
with hemicholinium-3. Psychopharmacology, 91, 512-514. 

Rupniak NMJ, Steventon MJ, Field MJ, Jennings CA and 
Iversen SD (1990) Comparison of four cholinomimetic 
agents on cognition in primates following disruption by sco­
polamine or by lists of objects. Psychopharmacology, 99, 
189-195. 

Rupniak NMJ, Samson NA, Tye SJ, Field MJ and Iversen SD 
( 1991) Evidence against a specific effect of cholinergic drugs 
on spatial memory in primates. Behavioral Brain Research, 
43, 1-6. 

Russell RW and Macri J (1978) Some behavioral effects of 
suppressing choline transport by cerebroventricular injection 
of hemicholinium-3. Pharmacology Biochemistry and 
Behavior, 8, 399-403. 

Rusted JM, Eaton-Williams P and Warburton DM (1991) A 
comparison of the effects of scopolamine and diazepam on 
working memory. Psychopharmacology, 105, 442-445. 

Ten Berge REJ, Roffe! AF and Zaagsma J (1993) The interac­
tion of selective and non-selective antagonists with pre- and 
postjunctional muscarinic receptor subtypes in the guinea pig 
trachea. European Journal of Pharmacology, 233, 279-284. 

Sala M, Braida D, Calcaterra P, Leone MP, Comotti FA, Gianola 
S and Gori E ( 1991) Effect of centrally administered atropine 
and pirenzepine on radial arm maze performance in the rat. 
European Journal of Pharmacology, 194, 45-49. 

Warburton DM and Brown K (1971) Attenuation of stimulus 
sensitivity induced by scopolamine. Nature, 230, 126--127. 

Wess J, Lambrecht G, Mutschler E, Brann MR and D01je F 
( 1991) SelectlVIty profile of the novel muscarinic antagonist 
UH-AH 37 determined by the use of cloned receptors and 
tsolated ttssue preparations. British Journal of Pharmacology 
102, 246--250. ', 

(Received 20 December 1994; accepted as revised 
17 May 1995) 


