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Central activity of new xanthone derivatives with chiral center in some pharmacol-
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The study was designed to investigate some central effects of chiral xanthone deriva-
tives [(R,S)-2-N-(6-chloro-2-xanthonemethyl)-amino-1-propanol – MH-31, R enantio-
mer – MH-32 and S enantiomer – MH-33] in mice. The effects of these chiral compounds
were examined in picrotoxin-induced seizures, spontaneous locomotor activity and chim-
ney tests. The tested compounds demonstrated variable influence on the central nervous
system in mice. The compound MH-32 exhibits anticonvulsant activity in picrotoxin-
induced seizures, whereas MH-31 and its R enantiomer – compound MH-32 demonstra-
ted antidepressant-like activity in the forced swimming test. Moreover, all tested xan-
thones reduced the locomotor activity in mice. The obtained results indicate the impor-
tance to examine pharmacologically enantiomers rather than only racemic mixtures of
newly synthesized compounds.

Key words: chiral derivatives of xanthone, anticonvulsant activity, antidepressant ac-
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INTRODUCTION

The group of xanthone was investigated in
some central tests in mice. Previous research have
shown that the compounds, which include basic
structure of xanthone, have heterogeneous activity
in the central nervous system (CSN). The available
data suggest the stimulating, analeptic and also an-
tiepileptic activity of some xanthone derivatives [2,
8, 10–12, 14, 19, 22]. These compounds showed
also antiarrhythmic, antitumor and antiallergic ac-
tivity [4–7, 14, 15, 20, 21].

The investigated compounds of xanthone (MH-
31–33) include chiral aminoalkanol derivatives
substituted in position 2 of xanthone ring. It was
interesting for us to find the differences in activity
between the individual enatiomers MH-32 (R) and
MH-33 (S) and racemic mixture MH-31. It was ex-
pected also that the carried tests answer if chiral
center, in this case, can determine pharmacological
activity of these new xanthone derivatives. A series
of chiral 2-substituted aminoalkanol derivatives of
xanthone has been synthesized at the Department
of Chemical Technology of Drugs at Medical Col-
lege of the Jagiellonian University and described in
[11]. Some of these derivatives have been exam-
ined in the special program named ADD (Antiepi-
leptic Drug Development Program) in Bethesda
(USA). This program is aimed to gain the prelimi-
nary screen of the new derivatives with potential
antiepileptic activity. The results of tests carried out
in Bethesda (the maximal electroshock seizures and
subcutaneous (sc) pentetetrazole seizures) showed
that protective index (PI: neurotoxic dose/median
effective dose (TD1!/ED1!) for anticonvulsant test)
of MH-31–33 was quite good. The value of PI of
new xanthone derivative MH-31 were equal to 5.84
which corresponds to the values of PI for standard
antiepileptic drugs like phenytoin (PI = 6.6), carba-
mazepine (PI = 4.9) and valproic acid (PI = 1.7)
[17, 18]. In the present investigations, these 2-sub-
stituted aminoalkanolo chiral xanthone derivatives
have been evaluated in other tests commonly used
for evaluation of potential central activity. All
tested xanthone derivatives (MH-31–33) have been
examined in picrotoxin-induced model of seizures,
spontaneous locomotor activity test and chimney
test in mice. Forced swimming test was carried out
only for compounds MH-31 and MH-32. The com-
pound MH-33 was excluded from this test, because

it reduced potently spontaneous locomotor activity
in mice.

MATERIALS and METHODS

Animals

The experiments were carried out on male Al-
bino Swiss mice (18–24 g). The animals were kept
in groups of 15 mice in type III-1290 cages (26.5 ×
42.0 × 15.0 cm) at a room temperature of 22 ± 2°C,
under 12/12 h light/dark cycle (light on from 7 a.m.
to 7 p.m.), and had free access to food (standard
laboratory pellets; Bacutil, Motycz, Poland) and
water before the experiments. Each experimental
group consisted of 6–8 animals/dose and all the
animals were used only once. The experiments
were performed between 8 a.m. and 3 p.m. Treat-
ment of the used laboratory animals in the present
study was in full accordance with the respective
Polish and European regulations and was approved
by the Local Ethics Committee.

Drugs

The following drugs were used: picrotoxin
(Fluka Chemie AG, Germany), diazepam (Valium,
Roche, France), methylcellulose (Loba-Chemie,
Germany), sodium chloride isotonica (Rhone-Pou-
lenc Rorer, France), imipramine (hydrochloride,
Polfa, Poland). The compounds MH-31 (racemic
mixture), MH-32 (enantiomer R) and MH-33 (enan-
tiomer S) (synthesized at the Department of Chemi-
cal Technology of Drugs, Jagiellonian University,
Medical College in Kraków, Poland) were sus-
pended in 0.5% methylcellulose. Picrotoxin (3.2
mg/kg, ED�2 [3, 8]) was injected sc, diazepam was
injected intraperitoneally (ip), imipramine and
tested compounds were administrated orally (po).
The MH-31–33 (30, 100 and 300 mg/kg) were gi-
ven 45 min prior tests. Diazepam (0.5, 1 and 1.5
mg/kg) was given 15 min prior test and imipramine
(30 mg/kg) was given 45 minutes before test. All
drugs were injected in volumes of 10 ml/kg.

Picrotoxin-induced seizures

The investigated compounds were administered
45 min before picrotoxin. The mice were placed in-
dividually in cages and observed for the next 90 min.
Time of onset of seizures and the number of attacks
were assessed. Convulsive effect was reported if
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the mice experienced clonic-tonic convulsions. Di-
azepam was used as the reference compound.

Spontaneous locomotor activity in mice

Spontaneous locomotor activity of mice was as-
sessed for 30 min after po administration of the
tested compounds in the apparatus that monitors lo-
comotor activity of the single mouse in an equal
number traverse the animal cage from front to back
and from left to right.

Forced swimming test in mice

Total duration of immobility was measured us-
ing the method of Porsolt et al. [16]. Mice were
placed individually in glass cylinders (height 25
cm, diameter 10 cm) filled with water to a height of
10 cm (maintained at 23–25°C) and left there for 6
min. The immobility time was recorded during last
4 min of the 6-min testing period. Imipramine was
used as references drug.

Chimney test

The motor coordination was quantified in chim-
ney test [1]. The animals have to climb backwards
up a rugged tube (3 cm i.d., 25 cm long). Motor im-
partment was indicated by the inability of the mice
to climb backwards up the tube within 60 s. Diaze-
pam was used as the reference drug.

Statistical analysis

The data are expressed as means ± SEM. Stu-
dent’s t-test was used to determine the significance
of differences between mean values of control and
treatment groups (this applies to the spontaneous
locomotor activity). We also used this test to esti-
mate the period of time after which the first picro-
toxin-induced convulsions appeared. To determine
the significance of differences between mean val-
ues of the number of convulsions in control and
treatment groups we used the U-Mann-Whitney
test. Differences were considered significant when
p < 0.05.

RESULTS and DISCUSSION

All the examined derivatives had different ac-
tivity in picrotoxin-induced seizures (Tab. 1). The
time of seizure onset after administration of race-
mic form (MH-31) was prolonged, however, num-
ber of seizures was not changed and was compara-

ble with control group. Only compound MH-32,
i.e. the R form, used at the highest dose (300
mg/kg) exhibited anticonvulsant effect and pro-
longed time of seizure onset, whereas S form
(MH-33) was practically inactive. Diazepam, used
as reference drug, at all doses showed significant
protection in this test (Tab. 1).

All tested compounds decreased the spontane-
ous locomotor activity in mice at the dose of 300
mg/kg, MH-31 induced about 55% reduction,
MH-32 about 45% and MH-33 about 68% (Tab. 2).

Compounds MH-31 and MH-32 were examined
in forced swimming test at doses of 100 and 300
mg/kg. The doses of 300 mg/kg of both xanthone
derivatives statistically significantly decreased the
immobility time (Fig. 1), compound MH-31 by
about 15% and the compound MH-32 by about 17%.
Imipramine, used as reference drug at the dose of
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30 mg/kg, decreased the immobility time in mice
by about 24% (Fig. 1).

The tested MH-31–33 (300 and 600 mg/kg) did
not disturbed the motor coordination of mice. Di-
azepam (a reference drug) at a dose of 10 mg/kg
disturbed the motor coordination in 50% of animals
in the chimney test.

The obtained results showed that the chiral cen-
ter can determine pharmacological activity of these
new xanthone derivatives. The strongest anticon-

vulsant activity of compound MH-32 (R) in picro-
toxin-induced seizures suggests that only the R
form may be active in racemic mixture. It is note-
worthy that MH-32 exhibited sedative effect only
at the highest dose used. Moreover, antidepressant-
like activity was demonstrated for MH-31 (racemic
mixture) and MH-32 (enantiomer R) in forced
swimming test in mice.

Since convulsive effect of picrotoxin is connec-
ted with blocking chloride channel in the GABA-A
receptor complex [3, 9], the observed anticonvul-
sive effect of MH-32 in picrotoxin-induced sei-
zures may suggests its GABAergic mechanisms of
action. The antidepressant-like effect in the forced
swimming test suggests that xanthone derivatives
may have potential antidepressant activity. In this
case also the involvement of GABAergic system
cannot be excluded, since the role of GABA system
in mechanism of antidepressant therapy was de-
scribed [13]. However, the later issue requires fur-
ther studies.

These data demonstrated different potency of
enantiomers and racemic mixture in affecting func-
tions of the CNS, which indicates the importance of
pharmacological examination of enantiomers rather
than only racemic mixtures of newly synthesized
compounds. The obtained results of pharmacologi-
cal tests entitle us to lead further examinations to
establish mechanism(s) of central activity of these
new chiral 2-substituted derivatives of xanthone
and to estimate their potential therapeutic value.
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