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Short Reports

MAO Inhibition and the Effects of Centrally Administered LSD, Serotonin,
and 5-Methoxytryptamine on the Conditioned Avoidance Response in Rats

Walter C. Prozialec k and Wolfgang H. Vogel*

Department of Pharmacology, Thomas Jefferson Ilniversity, 1020 Locust Street, Philadelphia, PA 19107, U.S.A.

Abstract. Pretreatment with the MAO-inhibitors ip- The CAR was studied in a Lehigh Valley Model 113-04
roniazid, clorgyline, or deprenyl abolishes the effects of shuttlebox as described tCohen et al., 1974). Parameters measured

LSD on the conditioned avoidance response (CAR) in were avoidances, shocks, premature responses (PR}, reaction time
- (latencyofavoidanceresponse= RT),andescapetime(latencyof

rats. The effects of serotonin (5-HT) and 5-methoxy- escape = ET). Experimental sessions consisted of a 15-trial warm-up
tryptamine (5-MT) are greatly potentiated by these period followed by a. t00-trial "baseline' session. Ten minutes

substances. Brain levels of LSD are not affected by following this session, each animal received an intraventricular
MAO inhibition whereas levels of 5-HT and 5-MT are injection of artificial CSF. Three minutes later, the animal was

subjected to a 100-trial 'control' session. Ten minutes after this
significantly elevated. It is postulated that the decreased session, the animal received an intraventricular injection of LSD, 5-
behavioral response to LSD is the result of 'MAO MT, or 5-HT dissolved in artificial CSF. After 3 rain, the animal was
inhibitor-induced' changes whereas the increased re- subjected to a 100-trial 'test' session. Repeated injections of artificial
sponse of 5-HT and 5-MT results from increased brain csv were without effect on the animal in the shuttle box, indicating

levels of these compounds, that 2 injectionsand the lengthof the experimentdid not interfere
with the performance of the animal. Animals were used repeatedly

Key words: LSD - Serotonin - 5-Methoxytryptamine but no animal received drugs on consecutive days. In addition, no

-- MAO inhibitors - Conditioned avoidance response animal received more than two different drugs or more than two
administrations of the same drug. No dil'ferencc:,, were found if the

animal had received a drug first or after treatment with the same or
another drug.

To determine levels of these compounds, different rats received
LSD (15 nmoles), 5-HT (25nmoles), and 5-MT (25nmoles) in-
traventricularly and were sacrificed after l0 min. LSD was assayed

Evidence suggests that LSD and related agents exert fluorometrically by the method of Axelrod et al. (1957). Values for
their behavioral effects by actions on one or more of the 5-MT and 5-HT are from Prozialeck and Vogel (1978).
monoaminergic systems within the CNS (Aghajanian
and Freedman, 1968; Dixon, 1968). Since these systems

_-- can be selectively influenced by the use of specific
inhibitors of type A or type B monoamine oxida,,. Results
(MAO) (Yang and Neff, 1974). we studied the effects of

Table 1 shows that intraventricular injections of arti-centrally administered LSD, serotonin (5-HT), and 5-
methoxytryptamine (5-MT) on the conditioned avoid- ficial CSF and 5-HT had no effect. LSD produced a

ante response (CAR) in rats that were pretreted with marked disruption of the CAR whereas ET, RT, and

iproniazid (MAO-A and B inhibitor), clorgyline the number ofPR were not affected. 5-MTcausedaless
pronounced but still statistically significant disruption

(MAO-A inhibitor), and deprenyl (MAO-B inhibitor), of the CAR lasting for about 15 min.

Pretreatment with the MAO inhibitors, which by

Material and Methods themselves did not affect the CAR, greatly modified the
behavioral response to LSD, 5-HT, and 5-MT.

Male Wistar rats weighing 250 - 300g received chronic cannulae into Following pretreatment with iproniazid, .clorgyline, or

the right lateral ventricle as described (Prozialeck and Vogel, 1978). deprenyl, 5-HT and 5-MT produced a marked disrup-intraventricular injections (5- 10 lal) were performed over a 1min
period by using a hand-operated micrometer injecting system, tion of the CA R with 5-MT also significantly decreas-

ing the number of PRs. Pretreatment with each of the

* To whom offprint requests should be sent MAO inhibitors completely abolished the behavioral
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Table I. MAO inhibition and the effects of centrally administered our animals, the effect is probably due to a specific

LSD, 5-HT, and 5-MT on the CAR in the rat 'MAO inhibitor-induced' 'claange in the CNS which
interferes with the action of LSD.

Pretreatment Drug Shocks Premature
Baseline_ - 16_+Io I I _+7 In contrast, MAO inhibition increased markedly
............................................. the effects of 5-HT and 5-MT on the CAR. Since levels

No Vehicle b 10+ 6 I1+_ 7 of 5-HT and 5-MT in the CNS were significantly

LSD" 50+ 7* 12+10 elevated in these animals, the potentiation of the5-MT" 20-+ 9* 10+__8
5-HT' 18+ 9 18+-13 behavioral effects are most likely the result of these

increased brain levels. However, no quantitative cor-lproniazid Vehicleb 12+__7 11+_6
50 mg/kg LSD_ 14-+10 9_+11 relation exists between brain levels and behavioral
i.p. 5-MT' 38+ I1' 3+ 2* performance which could suggest a different mech-

5-HT_ 29-+ 7" 7+-7 anism of action.

Clorgyline Vehicleb 10-+ 6 13_+8 The behavioral effects of 5-MT, 5-HT and LSD
1 mg/kg LSD' 12+-11 10+- 7 differed in our studies which could indicate that these

- i.p. 5-MT _ 53-+27* 4-+ 3* compo,nds exert their effects on the CAR via different
5-HT ¢ 42-+ 5* 9_+ 4 mechanisms within the brain.

Deprenyl Vehicle_ 12-+8 12_+8
1 mg/kg LSD _ 13+_ 6 I0_+ 6 Acknowk, dgements. Supported in part by Biomedical Research
i.p. 5-MT_ 56-+15" 8-+ 6* Support Grant No, 1S07 RR05414.The excellent technicalassis-

5-HT ' 28-+ 5* 10-+ 4 tance of Mr. A. B. Sattel is gratefully acknowledged.

Animals were pretreated with the MAO inhibitors 15h prior to
behavior testing. LSD (15nmole), 5-HT (25nmole), and 5-MT
(25nmole) were administered in 10pl artificial CSF solution (ve- References
hicle).
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