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LSD and BOL were found to be equally potent in increasing the rat brain DOPA accumulation after
decarboxylase inhibition. However, at the doses selected, the DOPA levels after haloperidol and apomorphine

were increased by LSD but not by BOL. It is suggested that this difference is due to LSD's activating effect on
central serotoninergic receptors.

Decarboxylase inhibition LSD BOL DOPA Haloperidol
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1. Introduction 2. Materialsand methods

The potent psychotomimetic agent d-lyser- 2.1. Animals
gic acid diethylamide (LSD) has been shown

_ to have profound •biochemical and electro- Male Sprague--Dawley rats (Anticimex,

physiological effects on the serotonin contain- Sollentuna, Sweden) weighing 200--299 g
ing cells and in higher doses on the serotonin- were used in all experiments. They were fed
ergic synapses {Freedman, 1961; Aghajanian on Astra Ewos rat food and had access to
et al., 1968; Anden et al., 1968). However, water ad libitum. The experiments were per-
evidence exists that LSD also interferes with formed at a room temperature of 22- 25°C.

the central catecholaminergic system (Roth- When haloperidol was administered the ani-
lin, 1957; Sugrue, 1969). reals were kept at 30°C to avoid hypothermia.

We now report that LSD and BOL acceler-

ate the brain DOPA accumulation after cen- 2.2. Drugs
tral decarboxylase inhibition. In order to get

some insight into the nature of this increased The following drugs were used: apomor-
DOPA generation, the effects of some drugs phine • HC1, 2-bromo lysergic acid diethylam-
with established effects on monoaminergic ide bitartrate, BOL (Sandoz*, Basle), halo-
mechanisms were also studied. • peridol (LEO*, Helsingborg), lysergic acid
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diethylamide bitartrate,LSD (Sandoz*, 2.4.Statisticalanalysis
Basle),phentolamine (CIBA, Basle),propra-
nolo] • HCf (ICI-Pharma*, Macclesfield,Eng- The significanceof the resultswas assessed

i land), 3-hydroxybenzyl hydrazine HCI, using Student's t-test (Snedecor and Cochran,
(NSD 1015) was kindly synthezised by Dr B. 1967).
Magnusson, Department of Organic Chemis-
try, University of Umeh, Sweden. Doses of
LSD and BOL refer to the base. Haloperidol 3. Results
was dissolved in 5.5% glucose after acidifica-
tion with 200 pl glacial acetic acid. All other After administration of LSD to rats there
drugs were dissolved in 0.9% saline. The solu- was a dose-dependent increase of the DOPA
tions were made up just before injection. All accumulation in the brain (fig. 1). BOL was
drugs were administered i.p. found to be as potent as LSD in this respect.

In comparison with the controls the values
.... 2.3. Experimental were doubled by a dose of 2 mg/kg (p <

The animals were killed by decapitation. 0.001). The slope of the dose--response
The brains were rapidly removed, chilled on curves for LSD and BOL indicates that the
ice and weighed, homogenized and extracted, effect at the highest doses administered was
DOPA in the extract was absorbed on alumina not the maximal obtainable. In agreement
and separated from other catechols on a small with the finding of Kehr et al. (1972b) it was
column of a strong cation exchanger and found that the rate of the DOPA accumula-
quantitated essentially as in the method of tion was increased by the dopamine antago-
Kehr et al. (1972a) with slight modifications nist haloperidol and decreased by the dop-
(Persson, manuscript in preparation). For
dosages and technical details see table 1.

.9/g

TABLE 1 400

DOPA accumulation in the rat brain 20 rain after ad-
I ministration of the central and peripheral decarboxy-

J lase inhibitor NSD 1015 (100 mg/kg). Most substances 300
were administered 10 rain before NSD 1015 i.e. 30

i rain before death. When apomorphine was combined
! with LSD or BOL it was injected 20 rain before NSD °n

_! 1015. Haloperidol was administered 60 min before
NSD1015. 200

Administered substance rag/ DOPA, ng/g -
kg S.E.M. (n) too

NaCl 163+ 9 (6)
LSD 2 305+12(6)
BOL 2 340+29(3)

Phentolamine I0 145 -+21 (3) _.I o's _ ,omg/k4
Propranolol 10 131 -+12 (3)

Apomorphine 5 88 + 13 (8) 0 I.'2s _ omg/ki0
Haloperidol 5 315 -+15 (6)
Apomorphine (5rng/kg)+ LSD 2 212 -+48 (5) Fig.1. Accumulation of DOPA in the brainsof de-
Apomorphine (5mg/kg) + BOL 2 116 + 19 (6) carboxylaseinhibitedratsafteri.p.administrationof
Haloperido[(5mg/kg) + LSD 2 510 -+37 (6) saline(_a),LSD (o),BOL (o) and haloperidol(;J).
Haloperidol (5 mg/kg) + BOL 2 384 + 32 (3) Each point represents the mean +- S.E.M. of 3-6

determinations.
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amine agonistapomorphine.Administration serotoninergicneuronsafteractivationof DA
of LSD to ratstreatedwitha maximaldoseof receptorshas been obtainedon thebiochemi-
haloperidolfurtherincreasedthe accumula- cal(Grabowskaetal.,1973) aswellason the
tionby about70% (p < 0.001).BOL on the electrophysiologicallevel(Cools,1974).
other hand did not significantlychangethe
haloperidol-inducedincrease.A furtherdiffer- Acknowledgements
ence between LSD and BOL as regardsthe
effecton catecholamine(CA) neuronswas
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in the same dose did not significantlyin-
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