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The electrical stimulation of the midbrain raphe (MR) results in a marked increase of
5-hydroxyindoleacetic acid (5HIAA) and a simultaneous slight decrease of 5-hydroxytrypta-
mine (5HT) in the forebrain of rats (Aghajanian et al., 1967). It was therefore interesting to
investigate the effect of several drugs on this experimental condition by using unanaesthetized
animals chronically implanted with electrodes in the MR (see Table I). Pentobarbital anaes-
thesia prevented the decrease of 5HT and only partially the increase of 5HIAA.

Desipramine and chlorpromazine induced a complete blockade of the biochemical effects
induced by MR stimulation.

The case of amphetamine at relatively low doses is more complicated because it already
induces an increase of 5HIAA in the forebrain. However, there was a tendency to block the
decrease of 5HT and even more to prevent the increase of 5HIAA after stimulation.

Eserine produced a similar effect as amphetamine but much less marked; however, it did
not prevent the rise of 5HIAA in stimulated rats. LSD25 prevented the decrease of 5HT
without changing the increase of 5HIAA. Reserpine considerably increased the level of
5HIAA and it induced the known fall of 5HT in normal rats. In stimulated animals the effect
of reserpine was more marked on brain 5HT than in non-stimulated rats.

The results obtained do not allow a simple classification of the tested drugs in relation
with their known pharmacological effects, but they add further data in the complex picture
of the interaction of psychotropic drugs with 5HT metabolism.

In particular the effect of desipramine and chlorpromazine may be related to the fact that
these drugs inhibit the uptake (Iversen 1965; Manara et al., 1967) and the efflux (Manara
et al., 1966) of biogenic amines in the brain. Gey and Pletscher (1961) have found that chlor-
promazine decreases the release of 5HT induced by reserpine and the rise of 5HT due to
monoamineoxidase inhibitors. The fact that drugs like chlorpromazine and desipramine
behave similarly on this experimental condition does not mean that the final effect of 5HT
activity must be the same, because chlorpromazine is a strong antagonist of 5HT (Gyermek
et al., 1956; Garattini and Valzelli, 1955, 1965) while desipramine is rather a potentiator
(Gyermek, 1966).

The effect of amphetamine is difficult to explain because this drug is supposed to be a
competitive monoamineoxidase inhibitor (Blaschko et al., 1937), an effect which should lead
to a decrease of 5HIAA.

LSD is known to decrease the release of 5HT from electrically stimulated brain slices
(Chase et al., 1967) and from brain of animals treated with reserpine (Freedman, 1960),
probably because it increases 5HT synthesis in brain (Diaz et al., 1967).

The effect of reserpine was interesting because it adds evidence to the observation that the
depletion of amines by reserpine is more rapid when the structure is under nervous stimu-
lation (Carlsson, 1966).
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TABLE I

Brain content (y(g ± S.E.)

No. of Treatment 5HT 5HIAA
rats (rug/kg i.p.)

Non-stimulated Stimulated Change Non-stimulated Stimulated Change
co eX)

41 Saline 0.381 ± 0.01 0.288 ± 0.02* -24 0.252 ± 0.01 0.396 ± 0.02*** +57
23 Pentobarbital 40.0 0.352 ± 0.02 0.360 ± 0.Ql0 - 0.291 ± 0.01 0.350 ± 0.01 * +21
32 DMI .10.0 0.390 ± 0.02 0.328 ± 0.Q3 -16 0.276 ± 0.01 0.293 ± 0.0100 + 6
24 CPZ 5.0 0.354 ± 0.Q3 0.342 ± 0.Q3 _ .. 0.278 ± 0.01 0.278 ± 0.Q3°0

N
21 LSD 0.1 0.350 ± 0.02 0.392 ± 0.01000\0 +12 0.238 ± 0.01 0.348 ± 0.02** +460
26 Amphetamine 2.0 0.437 ± 0.Q3 0.365 ± 0.030 -16 0.381 ± 0.02°00 0.328 :1:0.04 -15
21 Eserine 1.0 0.421 ± 0.Ql 0.362 ± 0.01 -14 0.318 ± 0.02°°0 0.434 ± 0.01 ** -1-36
24 Reserpine 2.5 0.134 ± 0.01000 0.082 ± 0.00~,',.0* -39 0.605 ± 0.06°00 0.590 ± 0.07°°0

* = p < 0.01 between stimulated and non-stimulated animals. ° = p < 0.02 as compared to saline.
** = p < 0.005 between stimulated and non-stimulated animals. 00 = p < 0.01 as compared to saline.
*** = p < 0.0025 between stimulated and non-stimulated animals. 000= p < 0.005 as compared to saline.
Sprague-Dawley female rats 160-180 g, 13-15 days after implantation, were used. Drugs or saline were injected 30 min. before stimulation (biphasic pulses
JO c(sec., 2 rns, 5-7 volts) with the exception of pentobarbital given at the beginning of the stimulation. During stimulation animals were placed into a
special container to avoid movements of the head. After stimulation, animals were sacrificed, their forebrains were removed by precollicular section
(caudally to hypothalamus), quickly frozen and submitted to extractions. 5HT and 5HTAA were measured spectrofluorirnetrically in the same sample
(Giacalone, unpublished) or separately according to Shore (1959) for 5HT and to Giacalone and Valzelli (1966) for 5H[AA.
Statistical analysis was performed by conventional methods.
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