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ABSTRACT

Leaves from severdPassifloraspecies are largely employed in the Brazilian folkdicine as anxiolytic and
sedative. In this work the anxiolytic, sedativeslifroperties and liquid chromatography analysisnéthanolic
extract of Passiflora actiniavere evaluated. The methanol extract and all sffitictions presented significant
sedative-like effect in elevated plus-maze and digdoh tests. Only the aqueous fraction of the meth extract
showed selective anxiolytic activity (30 mg/kg).rdmatographic analysis of the active fractions shdwthe
presence of isovitexin and absence of the clas§iaakiflorai-carboline alkaloids or flavonoids such as vitexin,
rutin, swertisin, hesperidin and orientin. The tinm@ obtained fronP. actinialeaves presented 0.27 mg/ml of
isovitexin and absence of vitexin.
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INTRODUCTION biologically (Dhawan et al., 2001; Soulimani et al.,
1997). Others indicate the flavonoid chrysin
In folk medicine, some wildspreaRassifloras (Wolfman et al., 1994, Zanoli et al., 2000) or even
species have been used for their sedative amdaltol (Aoyagi et al., 1974) as the putative
anxiolytic effects. The principal bioactive substances responsible for the tranquilizer
compounds described in this genus @rglycosil — activities.
flavonoids (vitexin, isovitexin, orientin, isoorientin Passiflora actinia Hooker (vernacular name:
and apigenin) an@-carbolinic alkaloids (harman, maracuja-do-mato) is a liana widely distributed
harmin, harmalin, harmol and harma|o|)through Southern Brazil. Unlikely. incarnata,so
(Blumenthal et al., 2000). Some reports havdar there has been no report in literature about this
pointed out the harman alkaloids (Alonso, 1998ppecies. It grows very well on the Brazilian soil
as the bioactive constituents oPassiflora (Cervi, 1981), which makes it a potential
incarnataLinneu, one of the species Bassiflora alternative forP. incarnata The aim of the present
that have been extensively studied chemically angtudy was to evaluate the possible anxiolytic and
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sedative properties d?. actiniamethanol extract Rheodyne manual injector model 7725i was used
and its fractions in mice. Chromatographicfor sample injection (Rohnert Park, CA, USA). All
analyses were performed in order to investigate theagents used were HPLC grade. Theglycosil
presence of some compounds previously describdldvonoids and the harmane alkaloids analyses
in the genus with hypothetical activity on theseconsisted of linear gradient system with a flow-
two parameters at the central nervous systemate of 1 and 0.8 ml/min respectively, at 30 °C.
(CNS). Gradient elution for flavonoids analysis was: 1-20

min 10% solvent B (MeOH) and (10%) (MeCN)

in A (H,O-HOAc, 100:0.5, pH 2.88), 20-30 min

MATERIALS AND METHODS 15% B and C in A, 30-35 min 20% B and C in A.
The C-flavonoids (orientin, swertisin, vitexin,
Plant material isovitexin) and also rutin and hesperidin were

Leaves ofP. actinia Hooker were collected in monitored at 340 nm. Gradient elution for
Canguir’'s Farm, Pinhais, Parana, Brazilalkaloids analysis was: 0-5 min 12% solvent B
(November 2001) and the plant was identified byMeOH) and 32% solvent C (MeCN) in A
Dr. Armando Cervi. A voucher specimen was(phosphate buffer, pH 8.0), 5-18 min 20% B and
deposited at the Department of Botany Herbariumd0% C in A, 18-30 min 12% B and 32% C in A.
(UPCB n° 30.831), Universidade Federal dolhe harmane alkaloids harman, harmin, harmalol,

Parana, PR, Brazil. harmol and harmaline (Fluka) were monitored at
350 nm. For the qualitativBavonoid analysis an
Preparation of extracts and fractions isocratic elution mode (MeCN-J@-HOAc

The dried and powderd®@. actinialeaves (750 g) 18:82:0,5) with a 1 ml/min flow rate was also
were exhaustively and successively extracted in @mployed. Extracts and standards were diluted in
Soxhlet apparatus with petroleum ether, CHCIMeOH/H,O (1:1) (1:10 and 2:100 ViV
and MeOH. Subsequently, the MeOH extract (100espectively), filtered over regenerated cellulose
g) was suspended in distilled water (1000 ml)membrane of 0.4%um pore diameter (Schleicher
shaken in water-iced bath for 8 h and refrigeratednd, Schuell, Dassel, Germany) and injected (20
for 12 h. An aliquot (800 ml) of the filtered extractpl). Isovitexin was determined in thelant
was alkalinized by NaHCO (pH 9.5) and material by external standard method (Snyder et
partitioned sequentially with-hexane and CHEI al., 1997) at a concentration of pg/ml diluted in

to yield 6.78 g and 3.77 g, respectively aftetriplicate to 4.0; 8.0; 12.0; 16.0 and 2Qug/ml.
drying the solvents under vacuum. The remaininghe software Shimadzu Class-VP 5.03 was used to
HO extract (aqueous fraction, 70.3 g) wasit the regression curve and for calculating the

subjected to column chromatography (aluminuntorresponding correlation coefficient. All samples
oxide 90 Merck, activity |-l seg. Brokmann) were analysed in triplicate

eluted with a gradient of CHEMeOH-H,O. The

resulting joined fractions 3-6 (A, 1.8 g), 7-13 (B, Animals

2.7 g) and 14-16 (C, 2.3 g) were subjected t®ale albino-Swiss mice (30-45 g), housed in
liquid chromatography (LC) analysis and togroups (n=5) with free access to food and water in
biological tests as well as the crude MeOH extracj temperature controlled room ®C) with a 12
and its fractionsThe dosage form (tincture) was p, jight dark cycle, were used. The animals were
prepared with 45% ethanol in water, according tQiowed to acclimate to the testing room for at
the Brazilian Pharmacopoeia”dz Edition and |east 1 h prior the behavioral testing, which

Newall et al (1996). occurred between 9 to 12 am. The experiments
_ . were carried out according to the National Institute
Chromatographic analysis of Health Guide for Care and Use of Laboratory

HPLC analyses were performed using a Shimadzhnimals, and all efforts were made to minimize

pm), (250 x 4.6 mm i.d., um) column from
Phenomenex (Torrance, CA, USA), a Shidmadztgreatments

SPD-M10A photodiode array detector and avethanol extract (100, 300 and 600 mg/kg), as
Shimadzu CTO-10A column oven fit to %E0 A well as n-hexane, CHQ| and aqueous crude
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fractions (30, 100 and 300 mg/kg), andalkaloids (harman, harmin, harmalol, harmol and
chromatographic fractions A to C (10, 30 and 10Mharmaline). The methanol extract and the aqueous
mg/kg) of P. actinia were administered fraction presented similar profile when analyzed
intraperitoneally i(p.) 30 min before the under the flavonoid conditions. Only isovitexin
behavioural tests at a volume of 10 ml/kg. Thevas found in quantifiable amounts while traces of
extracts and fractions were solubilized in salinevitexin were detected in the fractions B and C. The
(NaCl, 0.9%) whilen-hexane and CHglcrude flavonoids swertisin, rutin, orientin and hesperidin
fractions were solubilized in saline containing 2%were not found in all fractions and extract tested.
DMSO. Diazepam (Dienpax, Sanofi-Wintrop The methanolic extract, aqueous crude fraction,
Lab., Brazil, 1.0 mg/kg), used as a reference drufyactions B and C clearly presented other
(positive control), was dissolved in FBB unidentified flavonoids than isovitexin according
(propyleneglycol 60%, benzyl alcohol 2% into their UV profile in the PDA detector.

water) immediately beforep. administration. Quantitative HPLC analysis &?. actiniatincture
showed 0.27 mg/ml of isovitexin, absence of
Behavioural tests vitexin and the presence of some other

Elevated plus maze The method initially unidentified flavonoids. CHGI and n-hexane
suggested by Handley and Mithani (1984) wadractions, as well as fraction A did not show a
employed with minor modifications (Lister, 1987). flavonoid profile in the PDA detector.
The mice were individually placed in the center of
the elevated plus maze and were allowed 5 min fdehavioral tests
free exploration. All sessions were videotapedAs seen in Fig. 1, the reference drug, diazepam (1
Afterwards, the number of open and enclosed armng/kg), increased the percentage of entries (t=3.7,
entries, and time spent on open arms werdf=16, p=0.0022) and of the time (t=3.6, df=16,
manually registered. The percentage of open arpr0.0026) spent in the open arms of the elevated
entries (100 x open/total entries) and theplus maze, without changing the number of
percentage of time spent in the open arms (100 enclosed arm entries
open/open + enclosed) were calculated for eachcute treatment with crude methanol extracPof
animal. actinia at 300 and 600 mg/kg, significantly
decreased the percentage of entriesso(E 7.0,
Open field Immediately after the elevated plusp<0.05) and the percentage of time spend in the
maze test, the animals were placed into the centepen arms (4= 9.8, p<0.05, Fig. 2) of the
of the open field in order to measure the locomotoelevated plus maze. In addition, the same doses
activity (Royce, 1977). The animals could exploresignificantly decreased the number of enclosed
the space during 5 min. Sessions were videotapeatm entries (k4= 5.2, p<0.05.
and subsequently, hand operated counters amthe administration of the aqueous crude fraction
stopwatches were used to score the number of P. actinia 30 mg/kg (Fig. 3) produced a
crossings (number of square floor units enteredjignificant increase in the percentage of entries
and rearing (number of times the animal stood o(F; 4= 6.7, p<0.05) and in the percentage of time
hind legs). spent in the open arms of the elevated plus maze
(Fs.46= 10.46, p<0.05) without any change in the
Statistical analysisThe data were analyzed by number of enclosed entries. Higher doses of this
Student test or one-way analysis of variancéraction (100 and 300 mg/kg), significantly
(ANOVA) followed by the Tukey's test for decreased the number enclosed arm entrieg€F
multiple comparisons. 20.5, p<0.001). The-hexane and CHgfractions
failed to modify the parameters analyzed in the
elevated plus maze test (data not shown). Fraction

RESULTS C showed a significant effect on the enclosed
entries at doses of 30 and 100 mg/kgs{E 7.1,
Chromatographic analysis p<0.05).

The chromatographic analysis of the active crudé&s shown in Fig. 4, fraction A (10, 30 and 100

methanol extract and of the generated fractionsg/kg; F41= 30.5) and fraction B (10, 30 and 100

showed absence of the classipatarboline tested mg/kg, k4 = 12.1) also significantly (p<0.05)
decreased the number of enclosed entries.
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However, only the fraction C produced amaze. All together these results show a general
significant decrease in the percentage of open ardecrease in the animal locomotion’s activity.
entries (k4:=5.24, p<0.05) in the elevated plus
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Figure 1 - Anxiolytic effect of diazepam (DZ, 1 mg/kd). administered in mice, 30 min
before the elevated plus-maze testing (5 min). @estme selective enhance in the
number of entries and time spent into the open gansiolytic effect) without
changing the enclosed arm entries. Columns représemeans and the bars refer
to the SEM (standard error of the means) of theuggo(n=9-12).”p<0.05
compared to saline by thé&tudent test.
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Figure 2 - Sedative effect of methanol extractRdssiflora actinia(100, 300 and 600 mg/kg)
i.p. administered in mice, 30 min before the elevated-maze testing (5 min).
Columns represent the means and the bars refee t8EM of the groups (n=10-12)
*p<0.05 compared to saline by ANOVA followed by thAekey’'s test. Further
details as in Figure 1
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Figure 3 - Effects of the aqueous crude fraction of Passifamtinia (30mg/kg, i.p.) in mice.
Observe a sedative effect of the extract evidefged decrease in the humber of
the enclosed arm entries. The anxiolytic effectharacterized by a significant
enhance in the % of entries and time into the ogmems of the maze. Columns
represent the means and the bars refer to the SEMeogroups (n=10-12).
*p<0.05 and **p<0.001 compared to saline by ANOV@ldwed by the Tukey’s
test. Further details as in Figure 1.

The effects ofP. actinia methanol extract and animals was observed with fractions A and B at
fractions on the open field test are shown in Tabldose of 100 mg/kg either for the number of rearing
1. The administration of methanol extract Bf (A, Fz41= 34.20, p<0.001; B,42,= 6.2, p<0.001)
actinia produced a significant decrease in theor number of crossings (Agk= 15.65, p<0.001;
number of rearing (300 and 600 mg/kg.f= 6.2, B, Fs41= 3.6, p<0.05) (Table 1). Fraction C (30
p<0.05) and crossings (600 mg/kgs4f= 4.5, and 100 mg/kg) also produced a significant
p<0.05). Both doses of 100 and 300 mg/kglecrease in the number of rearingg4f= 7.7,
aqueous crude fraction &%. actiniadecreased the p<0.05) and crossings (100 mg/kgs = 2.9,
number of rearing @zs= 21.4, p<0.05) while only p<0.05).

dose of 300 mg/kg significantly altered the number

of crossings (k4= 15.14, p<0.001). A significant

decreased effect on locomotor activity of the

Brazilian Archives of Biology and Technology



570 SantosK. C. et al.

7] (7]

2 20 2 20

C C

o 15 O 15

e e

5 10 x % x s 10 -

kS T X 3

g = U0o &5 B 0
5 e 0-

50 -[] entries time 50 [ entries time

g é 40 ~
S © 30 -
c c
§ I | Cé{ o
L T T[] s 10 (] %
P 7z 7
0 - E 04 % /;;
fraction A fraction B fraction C
(mg/kg) (mg/kg) (mg/kg)

Figure 4 - Sedative effects afp. administration of the fractions A and B (paneduhid fraction
C (panel Il) ofP. actinia(10, 30 and 100 mg/kg) in mice submitted to tlevated
plus-maze for 5 minutes. Columns represent the maad bars the SEM of 10-12
animals. *p<0.05 compared to saline or saline doimtg 2% DMSO (sal/DMSO)
by ANOVA followed by the Tukey’s test. Further diétaas in Figure 1.

DISCUSION (Table 1), suggesting a sedative-like effect more
than an anxiogenic effect. Furthermore, a
The elevated plus maze test has been recognizgécreased general activity was also observed after
as a valuable model able to predict anxiolytic othe administration of A, B and C fractions in lower
anxiogenic effects of drugs in rodents (Listerdoses as compared to the methanol extract,
1987; Pellow and File, 1986). While anxiolytic suggesting a major concentration of the putative
compounds typically increase the percentage dictive principle.
open arms entries as well as the time spend interestingly, only the aqueous fraction at 30
open arms, anxiogenics have the opposite effect®ig/kg presented a selective anxiolytic effect
In addition, the number of the enclosed entries hagvidenced by an increase of the percentage of open
been used as a parameter reflecting general mot@ntries and time spent in the open arms without
activity. Confirming previous results changing the number of enclosed entries (Fig. 3).
(Bhattacharya, Mitra, 1991), th@. administration Different results were described by Soulimani et
of diazepam (1 mg/kg) resulted in anxiolytic-like al. (1997) usind?. incarnataextracts. The authors
effect, characterized by an increase in the®bserved that the aqueous extracts (400 and 800
percentage of exploration in the open arms of theng/ kg) induced sedative effects while the
plus maze (Fig. 1). The methanol extract (300 anblydroalcoholic extract (400 mg/kg) produced
600 mg/kg), otherwise, decreased the entries ar@hxiolytic effect. Furthermore, the observed
time spent in the open arms (Fig. 2). Although thiglifferent effects were attributed to the solvents
is usually interpreted as an anxiogenic effect, thesed to prepare the extracts. In the present work,
extract administration also decreased the numb#te aqueous extract oP. actinia produced
of enclosed arms entries as well as the number afxiolytic and sedative effect depending on the
crossings and rearings in the open field tesdoses administered (Fig. 3).
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Table 1 - Sedative effects dfp. administration oPassiflora actiniamethanol extract and its fractions on crossing
and rearing behaviors in the open field. Mice (n32) were submitted to the open field apparatusSfonin
immediately after the elevated plus maze test.fthebers represent the meaSEM of 10-12 animalép<0.05 by
thet Student Test; *p<0.05 and **p<0.001 compared toicles (saline, FBB or sal/DMSO) by ANOVA followe
by the Tukey's test. FBB = propyleneglycol 60%, bdralcohol 2% in water); sal/DMSO= saline contagi2%

DMSO.

Treatment Crossing Rearing
FBB
(10 ml/kg) 49.0+ 2.8 30.5+ 2.1
Diazepam
(1.0mg/kg) 40.7+ 4.0 215+ 3.7
Saline
(10 ml/kg) 74.7+ 6.2 12.4+1.9
Methanol extract
100mg/kg 62.7+ 5.0 146+ 2.9
300mg/kg 53.8+ 7.4 4.0+ 1.2*
600 mg/kg 39.1+ 4.9* 1.9+ 0.4*
Saline
(10 ml/kg) 66.7+ 3.3 38.3+ 29
Aqueous fraction
30 mg/kg 79.5+5.8 46.4+ 3.5
100 mg/kg 51.3+7.7 21.1+ 4.0*
300 mg/kg 23.9+ 6.3** 10.8+ 3.0*
Fraction A
30 mg/kg 66.2+ 9.8 38.9+ 7.4
100 mg/kg 57.3+ 3.8 35.9+ 5.5
300 mg/kg 0.7+ 0.5** 0+ 0%
Fraction B
30 mg/kg 57.3+7.5 28.0+ 6.4
100 mg/kg 56.0+ 6.1 29.7+5.3
300 mg/kg 41.6+ 5.2* 11.20+ 3.4**
Sal/DMSO
(10 mi/kg) 58.9+ 3.1 37.5:6.4
Fraction C
10 mg/kg 42.2+6.3 25.0+ 4.0
30 mg/kg 48.0+ 4.9 18.9+ 3.2*
100 mg/kg 38.4+ 6.3* 8.4+ 3.0%*

In fact, sedative activity has been related to stronfipund in aqueous extracts froRassifloraspecies
doses, while anxiolytic activity has been related t@nd their psychotropic actions. In addition, Rocha
weak doses of plant extracts or reference drugst al. (2002) have suggested that orientin and
such as clorazepate (Rolland et al., 1991). isoorientin could be responsible for the observed
Although several reports have shown psychotropianxiolytic-like effect of a butanolic fractioffom
effects for different species éfassiflorg there is Cecropia glazioui However, controversial works
no consensus about which substances areport that pure vitexin and isovitexin showed no
responsible for these effects. Increasing number aictivity in CNS tests (Speroni and Minghetti,
evidence point out the flavonoids as thel988) while orientin presented very mild
responsible for the pharmacological effectsanxiolytic effects (Okuyiama et al., 1996).

Vitexin, isovitexin, orientin, isoorientin (De-Paris In this work isovitexin was present in most of the
et al., 2002) or chrysin (Wolfman et al., 1994;active extracts (methanol, aqueous, B and C
Zanoli, et al., 2000; Medina et al., 1990), havdractions). Interestingly, in the fraction A, one of
been involved in promoting the CNS effects.those that showed the highest sedative activity at
Recently, De Paris et al. (2002) have shown &00 mg/kg (Fig. 2), none of the classical bioactive
correlation between the content of flavonoidslavonoids analysed were identified by LC. Also,
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