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The incidence of undesirable side effects concomitant
with benzodiazepine treatments has generated a great
deal of interest in the search for new anxiolytic agents
with mechanisms of action other than those of the
c1assical benzodiazepines. Thus far, the most likely
therapelltic alternatives seem to be drllgs that act lIpon
the serotonergic system (Barrett and Vanover 1993).
Thus, serotonin 5-HT lA receptor agonists (fllll and
partial) (De Vry et al. 1991), 5-HT 2 antagonists (lIsually
non selective 2A/2C agents) (Koek et al. (992) and
5-HT3 antagonists (Costall and Naylor 1991) ha ve
shown anxiolytic efTectsin severa) behavioral models of
anxiety and, in some cases, in human c1inical trials
(Feighner et al. 1982; Gammans et al. 1992).

It is known that methoxylated and alkylthio
phenethylamine derivatives afTect serotonergic ne~ro­
transmission in many ways (Nichols 1994). Halluctno­
genic 2,5-dimethoxy amphetamine derivatives, for in­
stance. are' potent and selective 5-HT 2A/2C ligands
(Glennon et al. 1984). Para-substituted analogues such
as p-methylthio- and p-methoxyamphetamine (PMA)
are potent 5-HT releasing agents (Huang et al. 1992;
Nichols et al. 1993; Nichols 1994). Additionally. PMA
is a selective monoamine oxidase-A inhibitor (Green
and El Hait (980). However, anxiolytic efTects have not
been reported for any members of these c1asses of
drugs.

We ha ve recently shown that ( ± )1-(2,5-dimethoxy-
4-ethylthiophenyl)-2-aminopropane Jl..,(ALEPH-2), J.-...
a phenethylamine derivative which has been reported
to have psychedelic effects in hllmans (Shulgin and
Shulgin 1991), exhibits an anxiolytic-like profile in mice
and rats in the elevated plus maze test as well as in the
elevated T -maze test (Scorza et al. 1996).
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Abstract Serotonergic behavioral responses, efTects on
motor activity and core temperature, and binding

properties of the novel putative anxiolytic amphe!a­
mine derivative (± )1-(2,5-dimethoxy-4-ethylthlo­
phenyl)-2-aminopropane (ALEPH-2), we~e examined
in rodents in order to elucidate the mcchamsm lInderly­
ing' its anxiolytic-Iike effect. After peripheral adminis­
tration in rats, ALEPH-2 induced some symptoms of
the serotonergic syndrome. e.g. forepaw treading ahd
flat body posture. Additionally, a decrease in motor
activity was observed. No significant efTects on the
number of head shakes were observed after injection,
although high inter-sllbject variability was noted.
Higher doses of ALEPH-2, in the range exhibiting
anxiolytic properties (4mg/kg), elicited significant hy­
pothermia in mice. The affinity of the drug for
5-HT 2Aí2C receptors (eH]ketanserin sites) was in the
nanomolar range (K¡ = 173 nM), whereas for 5-HTIA,

benzodiazepine sites, and GABAA receptors, the affi­
nity was micromolar or lower. Based on these results
the mechanism of action and the anxiolytic-Iike proper­
ties of ALEPH-2 are discussed.
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( + )-1-(2,5-Dimethoxy+ethylthlophenyl )-2-aminopropane (ALEPH-2),

a novel putative anxiolytic agent lacking affinity for benzodiazepine
sites and serotonin-1A receptors
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In the presenl study we report the behavioral
(serotonergic syndrorne). biochernical (binding proper­
ties) and physiological (eITecls on body temperature)
profile of ALEPH-2, in comparison with Ihe actions of
some structurally related phenethylamine derivatives
without anxiolytic properties, in an eITort to elucidate
the mechanism underlying its putative anxiolytic effect.

In all hchavioral studies, the cxperilllents "cre pcrformed
betweeÍl 09:00 and 12:30h. The observers (two for each expcri­
ment) were always blind to the drug trcatment condilion of the
animals.

Radioligand binding studics

BDZ (/11<1 GII.BAA receptor I>i"dillll studies. The affinity of AlEPH-2
for the central Iypc BDZ receptor was measured using eH]FNZ.
Briefly, for each assay, triplieate or quadruplicate membrane sam­
pies containing 200-400 ~Ig protein, determined by the Lowry
method, were suspended in 1 mi Tris-HCI buffer, pH 7.3 and ¡ncu­
bated at 4 'c for 60 min with 0.7 nM eH]FNZ. Non-specific bind­
ing was determined by parallel incubation in the presence of 3 ~IM
FNZ or c10nazepam and amounted to 5-15% of the total. Mem­
branes were harvested by rapid filtration through GF¡B filters with
3 washes using 5 mi of the incubation buffer each time. Then, filters
were dried and transferred to vials with scintillation cocktail (2.5 mi
diphenoltyloltazole-xylene) and the radioactivity was measured with
40% efficiency.

GARAA receptors were assayed using eH]muscimol as the
radioligand. Each assay run in triplieate used 100-150 IIg protein
incubated in 1 011Tris-HCI buffer, pH 7.4,with 13 nM [3H]mus­
cimol for 30 min at 4 'C. Non-specific binding was measured by
performing the incubation in the presence of 100 IJM GARA and
represented 10-20"10 or the total. The membranes were harvested
arter addition of 5 mi ice-cold buffer by rapid filtration through
Whatman GF/C filters followed by two washes with 5 mi of buffer.

Behavioral studies

lIead shClkes. In the first series of experiments, rats were injected i.p.
with II.lEPH-2 at the same dose used in the 5-HT syndrome studies
(8.7 mg free base/kg, 30 IJmol/kg) and with a reportedly anxiolytic
dose (4 mg free base/kg, 13 IImol/kg). Control animals received sa­
line and a group of rats injected i.p. with the 5-HT ZA/ZC agonist DOB
(0.5 mg free base/kg, 1.6 ~Imol/kg) was included as a positive control.
Immediately after injection rats were placed in the observation cage
and the number of head shakes, defined as rapid side to side
rotations of the head and ears (Bedard and Pycock 1977), was
quantified for 30 mino

In the second series of experiments, the ability of II.LEPJI·2 to
prevent DOB-induced head shakes was evaluated. Rats were pre·
treated with either saline or ALEPH-2 (4 mg/kg i.p) and 30 min later
the animals were injected with DOD (0.5 mg/kg). Immediately
after injection of DOR, head shakes were quantified as described
above.

5-HT .~ymlrollJe. The rats were placed separalely in cages 5 min
before the i.p. injection of equimolar doses of Ihe drugs (30 IImol/kg).
Control animals received saline under Ihe same conditions. Immedi­

ately after injection, each animal was placed in an individual plastic
eage (60)( 60 )( 36 cm) equipped with photobeams, and its motor
activity, defined as the number of beam crosses, was scored during
30 min (Seorza et al. 1996). During the same period, observation
sessions lasting 45 s each, beginning 3 min after the injection of the
drug, were repeated every 3 mino Recíprocal forepaw treading, hind·
limb abduction and nat body posture were scored using a ranked
intensity scale, where O = absent, I = equivocal, 2 = present, 3 = in­
tense (the maximum score. summed over Ihe 10 observation periods,
amounted lo 30 for each symptom¡'animal)(Trieklebank et al. 1985).

5-IIT rc('eplllr hillt/i"lf. 11.previously descrihcd proccdurc was em­
ployed IJohnson et al. 1990). Brieny, the frontal cortelt or hippocam­
pal brain regions from 20--40 male Sprague-Dawley rats (175~2oo g,
Harlan laboratories, Indianapolis) were pooled and homogenized
(Brinkman Polytron, setting 6 for 2 )( 20s) in four or eight volumes
of 0.32 M sucrose for frontal cortex or hippocampus, respectively.
The homogenate was centrifuged at 36000)( g for 10 min, and the
reslllting pellets were resuspended in the same volume of sucrose
sollltion. Separate aliquots of tissue were frozen at - 70 C until
assay.

For each separate experiment, a tisslle aliquot was thawed slowly
and diluted 1: 25 with 50 mM Tris HCI (pH = 7.4). The horno­
genate was then incubated at 37 C for 10 min and centrifuged twice
at 36500)( g for 10 min, with an intermittent wash with buffer. The
resulting pellet was resuspended in 50 mM Tris HCI containing
0.5 mM NazEDT 11.,0.1% Na ascorbate, and 10 mM pargyline HCI.
In eltperiments with [JH]ketanserin, 5.7 mM CaClz was included.
11.second preincubation for 10 min at 37 C was conducted, and the
homogenate suspensions were than cooled in an ice bath. 11.11eltpcri­
ments were pcrformed with triplicate determinations using the ap­
propriate buffer, to which 200-400 IIg of protein was added, in a final
volume of 1 mI. The contents of the tubcs were allowed to equilibrate
for 15 min at 37 C bcfore filtering through Whatman GF/C filters
using a cell harvester (Brandel, Gaithersburg Md., USII.) followed

. . . '" . . by two 5 mi washes using iee-cold Tris buffer. Specific binding
Anrmab. Male Wlstar rats (Instlluto de InvestigacIOnes BlOloglcas was defined as that displaceablewith 10 ~IM cinanserin in the
Cle.mente Estable an.imal stock) weighing 200-24~ g were used. [)H] ketanserin and with 10 ~IM 5-IH in the [)H] 8-01-l-DPII.T
lI..ntmals were housed In groups of 5-6, under a 12-h.hght/dark cycle binding studies, respectively. Filters were air-dried. placed in scintil-

(hghts on at 08: 00 and off at 2~ 00) at 22 ± 1 c. wlth free access to:tt: lation vials with 10011 of Ecolite scinlillation cocktail. and allowed
food and waler. lo sit overnight before counting at an elliciency of 37%.

Five to sÍ)( concentrations of radioligands were used in both
[)H]kelanserin and [)H]8-0H-DPAT saturalion eltperimenls.
[JH]ketanserin bound to a single site (Hill coefficient 1.08 ± 0.06)
with a Ron•• of 180 ± 19 fmol/mg protein and a Ko of 0.83
± 0.08 nM. eH]8-0H-DPII.T bound to a single sile (HiII coeffic­

ient 1.00 ± 0.01) with a Ron•• of 110 ± 10 fmol/mg prolein and

a K[) of 0.67 ± 0.10 nM. T~ ability of 8-9 concentrations of tesldrug to displace 0.75 nM e"] ketanserin or eH]-8-0H-DPAT was
determined in drug displacement studies.

Drrlll.~. II.lEPH·2, ( ± 11·{2.5.dimetholty-4-bromophenyl)-2·amino.
propane (DOR) and (± )1-(2,4,5-trimethoxyphenyl)-2-amino­
propane (TMII.-2), all as hydrochloride salts, were synthesized fo1­
lowing published procedures (Shulgin and Shulgin 1991). II.mif­
lamine was generously donated by ASTRII. II.rcus II..R. (Sweden).
Cinanserin was a gift from the Squibb 1nstitute for Medieal Re­
search. 8-Hydroxy-N,N-dipropylamino lelralin (8-0H-DPII. T) was
from RBI USII., and 5·HT was from SIGMII.. eH]kelanserin, eH]
8-0H-DPII.T, eH] nunitrazepam ([JH]FNZ) and [lH]muscimol
were purchased from New England Nuclear (Roston) at specific
activities of 61.9, 132.8. 87 and 20 Ci/mmol, respectively.

11.11drugs were dissolved in the corresponding vehicle (saline or
water), on the same day the assays were performed. In the hehavioral
studies, volumes injected were 1 ml/kg and 5 ml/kg body weight in
rats and miee, respeclively.

Method.
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EITeets on body lemperature

Allilllllb. Male CFI mice (lnstiluto de InvesligacillOes Diológkas
Clemente Eslahle animal stock) weighing 25- 35 g were used. Ani·
mals were housed in groups of 1012. under a 12·h Iighl:dark cyde
(Iighls on at OR: O() and oITat 20: 001 at 22 ± I e wilh free access lo
food and waler.

Fi~. I Chemkal struclure llf ALEPI-f-2

Motor Activity

'1.I'p"lh("IIIill. MI'use core lemperalure was measured hy inserting
the prohe of a dígital thermomeler approxímalely 2.5 cm into the
reclum while lighlly reslraining the animal immediatcly hefore (to)

and 10. 20. 30. 60 and 120 min after an i.p. injectil'n of saline or
drugs. The resulls are expressed as Ihe change in body temperature
(~t). with respecl to the basal lemperalure. measured at Ihe hegin­
ning of the experiment (tol (Martin et al. I992).

Slllli.~IÍflll (IIwlpis. Means ± SEM were calculaled and are pre­
sented for each experimental group. In the 5-IH syndrome,
head shakes. motor activity and hypolhermia sludies. statistical
significance was assessed by analysis of variance (ANOV Al followed.
when appropriale, by Mann- Whítney V -test and Student's I-test.
In the receptor binding studies. data were analyzed using Ihe com­
puter programs EDDA and Ligand as descrihed by McPherson
(McPherson 1985). In all cases the significance level was found to be
P < 0.05.
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Behavioral studies

Table I shows the results of the effects of equimolar
doses (30 ~lmol/kg) of phenethylamine derivatives on
components of the serotonin syndrome. Amiflamine.
a selective monoamine oxidase-A inhibitor and TMA·
2, a psychoactive phenethylamine derivative (Shulgin
and Shulgin 1991) with relatively weak affinity for
5-HT 2A/2e receptors (Glennon et al. 1984) were in­
c1uded in this study. AIl the drugs tested induced re­
sponses suggesting activation of 5-HT receptors, and
were very potent inducers of the flat body posture
response. The most interesting difference was the signi­
ficant ability of ALEPH-2 to e1icit forepaw treading,
a behavior that has been associated with the selective
activation of 5·HT I A receptors (Tricklebank 1985). It is
worth pointing out that all behavioral responses began
almost immediately after injection.

Figure 2 compares the motor activity elicited by
injection of the different phenethylamine derivatives.

Fig.2 EITects on locomotor aClivity induced by equimolar doses of
phenelhylamine derivatives. The measurements were made immedi­
alely after i.p. injection of the drugs. Each bar represents the
mean ± SEM of beam crosses (lf 10 rats per condition. -significant
diITerence (r < 0.05 ANOVA-Sludenl's I-les!.)

AII drugs tested significantly decreased the number of
beam crosses as compared with controls.

The effects of ALEPH-2 on head shake behavior
are summarized in Tables 2 and 3. As is shown in Table
2, the dnig did not induce the response to a significant
extent at either of the two assayed doses. However, we
noted that many rats (7 out of 10) did not display the
behavioral response. while a large number of head
shakes (mea n ± SEM = 22 ± 2) were observed in the
remainder of the group. Almost the same behavior was
observed at both dose levels. Additionally, ALEPH-2
was very potent in preventing the head shakes induced
by nOB, Table 3.

Effects on body temperature

When mice were injected with increasing doses of
-ALEPH-2 (1,2,4,8 mg/kg), a dose-dependent decrease

Table I Behavioral scores for
individual 5-I-fT syndrome

ALEPI-f-2TMA-2AmiflamineSalíne

components induced by three 25 ± 0.7-
4 ± 0.50.00.0

phenethylamine derivati~es Forepaw treading
I-findlimb

0.06±1.30.00.0
Abduction Flat body posture

26 ± 0.5-26 ± 0.7-25 ± 0.8-. 0.0

Each sign was scored at 3 min intervals during 30 min on a ranked intensity scale (0-31. The
measurements started 3 min after i.p. injection of equimolar doses (30 ~mol/kgl of Ihe drugs. and lasted
45 s each. Values given are the mean scores ± SEM or 10 rats per condition. ·sígnificant difference
(P < 0.05 ANOVA-Mann-Whilney V-test.)
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Thc numt>cr of hcad shakes w"s c(lunled during 30 mino The
measuremenls werc made immedialely after i.p. injcclion of each
drug. Values given are Ihe mean scores ± SEM of 10 rals per
condition. e~ccpl in Ihe case of DOn (11 = 6) . • significanl diITerence
(P <0.05 ANOVA·M¡lnn·Whilney U·lest)

ALEI'II·2 ALEI'II·2 Saline Don
(4 mg/kg) (R.7 mg/kgl (0.5 mg/kg)

/

Hc"d sh"kcs 6.6 ± 10.3 6.2 ± R.2 2.7 ± 0.9 2R ± 4.5·

30 min arter ALEPH-2 (Fig. 3B). Thc lempernture re­
lurned lo baseline wilhin 120 min after injection of lhe
drug (dala not shown). 8-0H-DPAT at a dose of
0.5 mg/kg "i.p., was injecled as a positivc control, and
produced basically the same time-cottrsc as ALEPH·2
(Fig.3B).

Radioligand sludies

ALEPH-2

o 10 20 30 40 50 60 70
(b) Time (min)

Flg.3 Dose·response (A) and lime course (B) curves for lhe eITecl of
ALEPH·2 on lhe body lemperalure in mice. El/ch po;'" represents
lhe mean ± SEM of 7-8 mice per condition. ·significant dilTerence
(P < 0.05 ANOVA·Sludent's '·test)

A few reports exist describing the subjective effects
of ALBPH-2 in humans. Like a number of other
4-su bsti tuted- 2,5-dimethoxyam pheta mine deri va tives,
ALEPH-2 is regarded as a psychedelic drug (Shulgin
and Shulgin 1991). However, like other 4-alkylthio de­
rivatives, this drug seems to difTer from c1assical
psychedelics, tending to produce a sta le of emotional
detachment and anhedonia (Shulgin and Shulgin 1991;
Nichols 1994).

The hypothermic action in mice and the behavioral
responses e1icited in rodents by ALEPH-2, i.e., the
ability to induce forepaw treading, the small number of
head shakes induced aft~r its i.p. injection and the

previously reported anxiolytic-Iike profile (Scorza et al. )~are in agreement with the idea that this drug...D-. ~91.,
could have a pharmacological profile that differs from
that of some other psychotropie phenethylamines. In
this respect, most psychedelie drugs, including hall ud-
nogenic amphetamine deriva tives, induce hyperther-
mia in rodents (Gudelsky et al. 1986; Nash et al. 1989;
Glennon 1990) and their effects in anxiety tests are
either nonsignificant or suggest some induction of
anxiogenesis (Critchley and Handley 1987; Tomkins
et al. 1990; Handley et al. 1993). Additionally, most of
the evidence indieates that drugs such as 1-(2,5­
dimethoxy-4-iodo)amphetamine (001) or its brominated
congener DOB, do not induce serotonergic syndrome
responses, but do induce head shakes, a property whieh

Table 4 lists the K¡ values delermined for ALEPH-2
using the four radioligand binding assays ulilized in
this study (see Materials and methods). At [3H]ketan­
serin binding sites, ALEPH-2 has an affinity in the
nanomolar range, which is about three times lower and
about seven times higher than the structurally related
drugs DOB and TMA-2, respectively.

At the [3H]8-0H-DPAT site, ALEPH-2 has an
affinity in the micromolar range. The K¡ of ALEPH-2
for the [3H]8-0H-DPAT site is similar to that of DOB
and about five times lower than that of TMA-2.

ALEPH-2 does not recognize cenlral BDZ binding
sites or GABAA receptors. The K¡ values for eH]FNZ
and [3H]muscimol binding sites are higher than
lOOJ.lM.

Dlscusslon

o ALEPH-2

(2 mg/l<g)

• ALEPH-2
(8 mg/Kg)

• B-OH-DPAT
(05 mg/l<g)

AlEPH·2 + DOD

3.4 ± 4.2·

2 ) 4 S 6 7 8
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in the rectal temperature was observed (Fig. 3A). Time­
course studies showed that significant decreases, for
each dose, could be detected starting 10 min after injec­
tion, with the maximum hypolhermic effect observed

Rals were injecled wilh eilher saline or ALEPH·2 30 min before
008. The number of head shakes was counled during 30 mino The
measurmenls were made immedialely afler i.p. injeclion of DOD.
Values given are lhe mean scores ± SEM of 8 rals per condilion.
• significanl diITercnce (P < 0.05 ANOVA·Mann· Whilney U ·les,",

Head shakes
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Table 4 Displilccmcnl lIr [' U]K­
OH·DI'AT, Clf]kclilnserin,
eH ]l1unilnl7.Cp¡lOland
e H ]nlll sci1110I hinding hy
ALEPH-2 and so me congcncrs ALEI'I-/·2

Don
TMA·2
Al1Iinal1linc

['I/]K-OII.DPAT
"¡(nMI "

59KIl ± 450 "

4451l ± 350 4
2f!SIlO ± 2300 5

NO

CII] Kelanserin
"¡lnM) "

173±25 "
60±5 4

1112 ± 97 4
11380 ± 700 4

CII] FNZ
"1(nMI

> I (J()()(X)

NO
NO
ND

"

5

5

CU] Muscimol
"¡lnM) "

> I(xX)()() 5
NO
NI)
NO

ND, nol dclerl1lined

has been associaled wilh lheir affinily for 5-HT 2 sub­
type receplors (Yap and Taylor 1983; Glennon and
Lucki 1988; Glennon 1990).

The findings put forth above suggesled lo us the
possibility that ALEPH-2 might be a 5-HT1A ligand.
Nevertheless, the radioligand displacement studies
showed that the drug has a very weak affinily for these
receptors. Furthermore, these studies revealed that
ALEPH-2 has a remarkably high affinity for 5-HT 2A/2C

receptors ([3H]ketanserin sites) which. like that of
other 2,5-dimethoxy amphetamine derivalives, corre­
lates well with its reporled hallucinogenic polency in
humans (Glennon et al. 1984; Sadzot el al. 1989; Shul­
gin and Shulgin 1991). As expecled, lhe drug has no
affinity for benzodiazepine siles or GABAA receplors,
ruling ~)Utthe possibilily of ils anxiolylic-like activity
being mediated by in lhese systems.

A ralher intriguing result was lhe observation that
ALEPH-2 also behaved in a difTerent way from ils
hallucinogenic congeners regarding ils effecls on the
head shake response. Head shakes are a normal beha­
vior in rats, but lhe administralion of selective
5-HT 2A/2C agonists c1early increases their number (Yap
and Taylor 1983; Glennon and Lucki 1988; and see
Table 2, DOB effecls). As was observed, ALEPH-2 not
only did not significanlly elicit this response, but was
even able to prevent the behavior induced by DOB
injected 30 min later. It is worth pointing out that in the
case of the head shakes induced by ALEPH-2 a large
inter-subject variability was observed. This last finding
could be a correlate of the highly variable effects ob­
ser ved in humans (Shulgin and Shulgin 1991).

In agreement with previous observations (Scorza et
al. 1996), ALEPH-2 induced a decrease in motor acti­
vity, an effect which was also produced by the other
phenethylamine derivatives evaluated.

Even though the sum of the results reported here
does not completely c1arify the mechanism by which
ALEPH-2 behaves as an anxiolytic in rodents and
further studies are needed, for example using diverse
5-HT antagonists, we feel that several new hypotheses
must be considered. Thus, the simplest possibility is
that ALEPH-2 acts as an antagonist or a weak partial
agonist of 5-HT 2A/2C receptors, since the drug dis­
played a relatively high affinity for these sites and
blocks a behavioral response induced by an agonist.
There exists well documented evidence for non-sele-

clive 5-HT 2 anlagonisls showing anxiolytic profiJes in
behavioral tests (Barrett and Vanover 1993; Koek et al.
1992). However, the psychedelic efTeclsof ALEPH-2 in
humans and its ability to induce some serotonergic
syndrome responses in a way similar to other
serotonergic transmission enhancers suggest that
ALEPH-2 is an agonist rather than an antagonist at
5-HT 2 receptors.

However, 5-HT 2 agonists, including psycho­
tomiJT!etic amphetamine deriva tives, elicit no consis­
tent anxiogenic-like responses in different behavioral
models. Also, the anxiolytic effects of 5-HT2 antago­
nists can be overcome by agonists of these receptors. In
addition, it has been suggested that 5-HT 2 receptors
may play an inhibitory role on plus-maze behavior and
that a down-regulation of these receptors may be re­
sponsible for the anxioJytic profile observed 48 h after
mianserin administration (Benjamin et al. 1992). Thus,
a different explanation for the. mechanism of aclion
couJd be offered. It has recenlly been reported that the
selective blockade of 5-HT 2C receptors seems to be
responsible for lhe anxiolytic activity of non selective 5­
HT 2A/le anlagonists (Kennett 1992; Kennett et al.
1994). Furthermore, the reJatively selective 5-HT 2C

agonist m-chlorophenylpiperazine (m-CPP), which is
anxiogenic in humans and rodents (Kahn et al. 1988;
Kennett et al. 1989: M urphy et al. 1991), induces hyper­
thermia in rats (Wozniak et al. 1989; Murphy et al.
1991; Klodzinska and Chojnacka-Wójcik 1992).

Considering the un usual combination of effects
exerted by ALEPH-2 in rats, e.g. hypothermic and
anxiolytic-like activity and the inabilily to consistently
induce head shakes, it may be possible that this drug
could act as an antagonist at 5-HT 2C receplors, and still
retain its 5-HT2A agonist aclion. In this sense, it is
interesting to speculate about the role of 5-HT 2C recep­
tors in the effects of psychedelics in humans. Basically,
all hallucinogenic drugs are non-selective with regard
to 5-HT2A and 5-HT2C receptors (Glennon et al. 1992),
but the relative contribution of eacl1 receptor to the
overall effect of these substances has not been e1uci­

dated. NevertheJess, Sanders-Bush and colleagues have
demonstrated that several structuraJly di verse haJluci­
nogens are agonists at 5-HT 2C receptofs (Burris et al.
1991; Sanders-Bush and Breeding 1991). Thus, consid­
ering the difTerences between cJassical psychedeJics and
ALEPH-2, this compound, and perhaps other sulfur-
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