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Petiveria alliacea (Phytolaccaceae) is a bush widely distributed in South America including

Brazil, where it is popularly known as ‘“guiné”, “pipi”,
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tipi” or “erva-de-tipi”. Brazilian folk

medicine attributes to the hot water infusion of its roots or leaves the following pharmacological
properties: antipyretic, antispasmodic, abortifacient, antirrheumatic, diuretic, analgesic and
sedative, The present study has evaluated the alleged effects of P. alliacea on central nervous
system (CNS), particularly, the sedative and analgesic properties of root crude aqueous extract of
this plant in mice and rats. This extract showed an antinociceptive effect in acetic acid — acety!-
choline — and hypertonic saline — induced abdominal constrictions, but not in hot-plate and tail
flick tests. P. alliacea did not produce any CNS depressor effect. Thus its antinociceptive action
in animals can be responsible by its popular use as an analgesic.
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An estimative of the World Health Organ-
ization (WHO) have showed that approximately
88% of people living in developing countries
rely chiefly on traditional medicines, specially
plant extracts, for their primary health care
needs (Farnsworth et al.,, 1985). A demon-
stration of their efficacy, or at least of their
ability to relief symptoms, is the establishment
of the use of these plants and/or of their
extracts based on trial and error over many
generations. Petiveria alliacea (guiné, pipi),
a bush from Phytolaccaceae family, is a plant
commonly used in Latin America for several
medicinal purposes. Dried branches are used
for toothaches in Brazil (Hoehne, 1939; Reitz,
1967; Van den Berg, 1984). The infusion of
leaves and stems is employed as diuretic,
abortifacient, febrifuge, antirrheumatic, anti-
spasmodic, antihelminthic in various countries
(Burlage, 1968; Pio Correa, 1969; Rocha
& Bonzani da Silva, 1969; Bandoni et al.,
1976; Morton, 1980). A whole plant decoction
and other preparations are used to induce
abortion in Mexico (Roig y Mesa, 1945),
Guyana (Mihalik, 1978), Trinidad (Wong,
1976) and Brazil (Hoehne, 1939; Rocha & Bon-
zani da Silva, 1969). An infusion of the roots
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is used for headaches (Reitz, 1967, Cruz,
1979) and stimulant (Conceicio, 1982; Bal-
bach, 1986). There are still anedoctal obser-
vations of toxic effects at central nervous
system level (Silva, 1935; Souza et al., 1987).-

Other popular uses were revised by Joly et al.
(1987).

However, the few systematic pharmacological
studies performed to date with P. alliacea
showed only immunostimulating activity in
mice of the constituents of the insaponifiable
fraction (Delaveau et al., 1980) and antimicro-
bial activity (Van Szczepanski et al., 1972).
Thus, the present study was carried out to
further characterize the pharmacological effects
of P. alliacea. We have evaluated the central
effects of aqueous crude extract of roots of
P. alliacea in rodents, mainly, its sedative and
analgesic properties.

MATERIALS AND METHODS

Plant material — Petiveria alliacea was
collected in the state of Maranhio, Brazil, by
Dr Terezinha Rego, from the Universidade
Federal do Maranhdo, Sao Luis, MA, Brazil.
An infusion of roots of this plant was prepared
and evaporated in a rota-vapor equipment. Dry
extract was ressuspended in NaCl 0.9%.
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Animals — Experiments were conducted
with Swiss mice of both sexes (20-30 g), housed
in groups of 20 per plastic cage and male Wistar
rats (250-300 g) housed 6 per cage in a room of
controled temperature (22 * 2 ©C) and lighting
(lights on from 6:00 to 18:00 h). Animals had
free access 1o food chow and water.

Gross behavioral observation and acute
toxicity — Groups of male and female mice
(n = 10) were administered with crude aqueous
extract (CE) of roots of P. alliacea (809 to
8000 mg/kg), p. 0. or i. p. route, and gross be-
havioral observation was assessed at different
time periods (5, 15, 60, 120, 240 min, 24 and
48 h). Mortality rate was registered within 48 h.

Locomotor activity — Adult male mice were
administered with CE (500, 1000 and 2000 mg/
kg, p.0.) of P. alliacea, while control groups
received 0.9% NaCl p. 0. Animals were placed
individually in cages lined with 3 photocell
units each for 60 min. Ambulation was auto-
matically recorded as the number of light beam
interruptions which occurred during 4 consecu-
tive periods of 15 min.

Motor coordination — Male adult mice,
previously selected, were treated with CE (500,
1000 and 2000 mg/kg p.o.) of P. alliacea and
tested on the rota-rod at various time intervals
(3 h in 10 min intervals) according to Zelger et
al. (1983). The parameters registered were: (a)
percentage of animals which fell off the bar
within 1 min of observation and (b) time of
staying in the bar at the different time intervals.

To evaluate the possible muscle relaxant
effect of the CE another group of animals were
injected with 30 mg/kg of morphine s. c. 30 min
after pretreatment with 500, 1000 or 2000 mg/
kg p. 0. of CE of P. alliacea and the antagonism
of Straub tail reaction was recorded during 30
min (Fukawa et al., 1980).

Pentobarbital-induced sleeping time — Male
mice were injected with CE (1000 and 2000
mg/kg p.o.) of P. alliacea. After 30 min all
animals were injected with sodium pentobarbi-
tone (40 mg/kg, i. p.) and the sleeping time was
measured by observing the recovery of the
righting reflex up to 3 h.

Convulsive threshold — Male mice were given
an intraperitoneal injection of saline solution or

CE (500, 1000 and 2000 mg/kg p.o.) and 30
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min later the animals received pentylenetetrazol
(75 mg/kg i.p.) or a maximal transcorneal
electroshock (rectangular pulses of 50 mA
delivered at 60 Hz for 200 ms through stainless
steel electrodes). The latency until manifestation
of the first myoclonic jerk induced by pentyle-
netetrazol and its duration was recorded up to
30 min after treatment. When convulsions were
triggered by electroshock, the durations of the
hindlimb flexor and extensor components of
the seizure were recorded and the extension
time/flexion time ratio was used as an indeX of
convulsion severity (Carlini et al., 1973).

Antinociception evaluation

All tests were performed with male mice
except hipertonic saline induced abdominal
constrictions that was assessed in rats.

Hot-plate and tail-flick tests — Animals
treated with 500, 1000 and 2000 mg/kg p. o. of
CE of P. alliacea were submitted to a hot-plate
(56 ©C) and tail-flick test. The thermic reaction
latencies were registered by stop watches up
to 30 sec and 15 sec of cut-off time, respect-
ively.

Writhing test — Animals treated with CE of
P alluacea (125, 250, 500, 1000 and 2000 mg/
kg p.o.) were injected intraperitoneally with
acetic acid 0.6 (0,15 ml/10 g of body weight),
acetylcholine hydrochloride 4 mg/kg and
hipertonic saline (NaCl 4%). In order to examine
the involvement of opioid mechanisms other
groups of animals administered with P. alliacea
1000 mg/kg p.o. were pre-treated with 1 mg/kg
of naloxone s. ¢. 15 min prior. The number of
abdominal constrictions were recorded during
20, 10 and 10 min consecutives, respectively
after acetic acid. acetylcholine or saline algesic
stimulus.

Statistical analysis — Data were analyzed by
analysis of variance (ANOVA) followed by
post-hoc tests when necessary. Differences
bellow the probability level of 0.05 were
considered statistically significant.

RESULTS

Gross behavioral observation and acute
toxicity — Following oral administration of
root extract at doses ranging from 800-8000
mg/kg the animals exhibited a reduced loco-
motor activity. Ptosis and ataxia were observed
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in mice dosed with 8000 mg/kg. No deaths
occurred 48 h after doses of extracts up to

8000 mg/kg.

Locomotor activity — Figure 1 shows the
time course of the effects of the extract on
locomotion. The root extract at all doses tested
produced a significant decrease on locomotor
activity. However this effect was not dose-
dependent.
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Fig. 1: time course of the effects of the extract of
Petiveria alliacea on locomotion of mice. Each point
represents the mean * SEM of 19 animals. * p <0.0§
compared to control group (two-way ANOVA;
followed by Newman-Keuls' test).

Motor coordination — The administration of
the extract produced little effect on motor
coordination in mice as evaluated in the rota-
rod test throughout the experiment (e. g., at
30 min following pretreatment: Controls =
108 * 12 sec; CE 1000 mg/kg = 90 * 19 sec;
CE 2000 mg/kg = 105 + 15 sec). This effect
was further confirmed by the results on the
morphine-induced Straub tail test. The lack
of antagonism presented by the extract on the
Straub tail in mice suggested an absence of a
muscle relaxant effect of the extract.

Penrobarbital induced sleeping-time — Oral
administration of the extract did not potentiate
the sleeping time induced by pentobarbital in
mice (Controls = 3359 * 362 sec;, CE 1000 mg/
kg = 3735 * 625 sec; CE 2000 mg/kg = 4348
+ 553 sec).

185

Convulsive threshold — Pretreatment with
the root extract of P. alliacea caused a trend
towards an anticonvulsivant effect on pentyle-
netetrazol-induced convulsions (Table I). More-
over, as shown in Table II, the extract of P,
alliacea (at 2000 mg/kg) significantly increased
the convulsive threshold induced by trans-
corneal electroshock in mice.

TABLE |

Effects of Petiveria alliacea extract on the convulsions
and deaths induced in mice by 75 mg/kg
pentylenetetrazol i. p.

Dose Latency Duration Death
(mg/kg) (sec; Mean £ SEM) (%)
0 2702170 11x1 70
500 148 + 27 151 50
1000 657 £ 254 92 30
2000 641 * 253 B2 40
TABLE II

Effects of Petiveria alliacea extract on flexion time
(FT), extension time (ET) and EF/FT relation
induced by maximal electroshock (50 mA) in mice.

Mean £ SEM
Dose FT ET ET/FT  Death
(mg/kg)  (sec) (sec) —~ (%)
0 101%0,1 140*2.3 12026 30
500 1,05x03 152214 146 1.5 30
1000 1,14*0,1 14313 15630 20
2000 0,98*0,3 79+2,2 50+t149 20

a:p < 0,05, Dunnett’s test,

Antinociception evaluation

Hot-plate and tail-flick tests — All doses of
the extract failed to modify the reaction time
of mice throughout the experiment as measured
by the procedures using thermal nociceptive
stimulus, such as the hot-plate and tail-flick
methods. Thirty minutes following pretreat-
ment, e. g., the values in hot-plate test were:
Controls = 8.9 + 1.2 sec; CE 500 mg/kg = 9.1
+ 1.7 sec; CE 1000 mg/kg = 7.2 + 0.6 sec; CE
2000 mg/kg = 8.1 + 0.8 sec. The values in tail-
flick test for the same time period were;
Controls = 5.8 * 1.1 sec; CE 500 mg/kg = 6.3
+ 1.3 sec; CE 1000 mg/kg = 5.7 + 1.0 sec and
CE 2000 mg/kg = 5.1 £ 0.7 sec.
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Acetic acid induced abdominal constrictions
— Mice treated with the root extract at doses
of 500, 1000 or 2000 mg/kg p. o. reduced in a
significant way the number of abdominal
constrictions induced by i. p. injection of acetic
acid. However, this antinociceptive effect of P.
alliacea was not dose-dependent. Table III
summarizes the influence of naloxone pretreat-
ment on the antinociceptive effect of root
extract (1000 mg/kg). Curiously, as can be seen
the pretreatment with naloxone 1| mg/kg
significantly potentiated the action of the
extract, while naloxone by itself showed no
influence on the number of abdominal cons-
trictions induced by acetic acid (Table II1).

TABLE III

Influence of naloxone pretreatment on the
antinociceptive effect of Petiveria alliacea on
writhing test induced by acetic acid 0,6% i. p.,
in mice

Total number of

[reatment writhes in 10 min
dose (mg/ke) Mean * SEM
Control solution 43,8+ 21
P. alliacea 1000 28,5 +3,3¢
Naloxone 1 42,236
P. alliacea + NLX 7.5 +1.34/b

a:p < 0,05 compared to control, NewmanXKeuls' test.
b: p < 0,05 compared to P. alliacea, NewmanKeuls,
test.

Acetylcholine-induced  abdominal  cons-
trictions — P. alliacea root extract (500 and
1000 mg/kg) showed a significant antinocicep-
tive effect as measured by the acetylcholine
induced writhing test. As in the preceding
experiment, the etffect of naloxone pretreat-
ment upon the anti-nociceptive effect induced
by P. allizcea 1000 mg/kg was assessed (Table
IV). Again, the pretreatment with naloxone
significantly potentiated the analgesic action
of the extract. In addition, naloxone per se
showed a significant hyperalgesic action as can
be noted by the increase in the number of

abdominal constrictions caused by acetyl-
choline (Table V).

Hypertonic saline induced abdominal cons-
trictions in rats — Figure 2 shows that the
administration of root extract (1000 mg/kg)
significantly attenuated the number of writhes
induced by i. p. injection of NaCl 4% in rats.
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TABLE IV

Influence of naloxone pretreatment on the
antinociceptive effect of Petiveria alliacea on
writhing test induced by acetylcholine 4 mg/kg,
i, p. In mice

Total number of

Treatment . ) .
writhes in 10 min

dose (mg/kg)

Mean £ SEM
Control solution 8.2%0,5
P. alliacea 1000 5,6 ¥(,94
Naloxone 1 16,1 1,14
P. alliacea + NLX 3,8 +0.82/b

a:p < 0,05 compared to control, Newman-Keuls’ test.
b: p < 0,05 compared to P. alliacea, NewmanKeuls,
test.
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Fig. 2: effects of the extract of Petiveria alliacea on
hypertonic saline-induced abdominal constrictions in
rats. Each bar represents the mean £ SEM of 6 animals.

*p < 0.05 compared to control group (one-way
ANOVA; followed by Dunnett’s test).

DISCUSSION

According to the literature, chemical analysis
of P. alliacea have revealed coumarins (Rocha
& Bonzani da Silva, 1969), benzyl-2-hydroxy-
ethyl-trisulfide (Van Szczepanski et al., 1972),
sodium nitrate, a mixture of hydrated calcium,
potassium and sodium nitrate, allantoin, ligno-
ceric acid, as glutamic acid, serine and glycine
in the stems; dibenzyl-trissulfide, glucose and
glycine in the roots; alfa-friedelinol, lignoceric
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alcohol and lignoceryl lignocerate in the leaves
and pinitol in the fruits (Souza et al., 1987).
These last compounds may be involved in
the central effect of P. alliacea in cerebral
activity (Souza et al., 1987). However, most of
the experiments carried out in the current
study to examine a possible CNS depressant-
like effect of P. alliacea extract did not detect
significant changes between control and acutely
treated animals. Nevertheless, we did detect
a significant reduction in locomotor activity,
and an increase in threshold to electroshock-
induced convulsions, which could both suggest
a depressor action of the extract.

The present results indicate that the pain
reaction following i. p. injection of different
irritants, such as, acetic acid, acetylcholine or
hypertonic saline is attenuated by the oral
administration of root extract of P. alliacea
in mice and in rats.

This antinociceptive effect of P. alliacea
probably involves peripheral mechanisms, since
the extract did not affect the responses elicited
by thermal stimuli evaluated by the hot-plate
and tail-flick tests, procedures considered most
sensitive to detect the central antinociceptive
activity (Ramabadram & Bansinath, 1986).

The reversibility of an antinociceptive action
by naloxone is widely used to imply a role for
endogenous opioid systems. Thus, the present
findings showing that the antinociceptive effect
of P. alliacea is not reversed by naloxone
precludes the mediation through opioid me-
chanisms. Indeed, the fact that naloxone
pretreatment enhanced the antinociceptive
effect of the root extract as measured by the
writhing methods is compatible with a peri-
pheral analgesic site of action. Recently,
evidence has accumulated suggesting that
peripherally administered opioid agonists or
antagonists can produce analgesia in inflam-
matory conditions (Ferreira & Nakamura, 1979;
Stein et al., 1989). Also, it is known that
chemically induced nociception can be due to

an acute inflammation in the peritoneal area
(Deraedt et al., 1980; Gyires & Torma, 1984).

In summary, the present results suggest that
the root extract of P. alliacea possess anti-
nociceptive action in animals, thus confirming,
at least in part, the popular use of this plant
to relief pain. Additional experimental series
including antiinflammatory and local anesthesic
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tests are in progress to better characterize the
analgesic profile of the extract.
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