Acta Farm. Bonaerense 23 (3): 285-91 (2004) Trabgjos originales
Recibido el 4 de octubre de 2003
Aceptado el 2 de enero de 2004

Investigation of the Anti-inflammatory
and Analgesic Activities of a Sample of Brazilian Propolis

Orley DULCETTI JUNIOR 1, Vanesa Celeste ANDREUCCI 2, Ildenize Barbosa da Silva CUNHA 3,
Carlos Eduardo Pulz ARAUJO 3*, Fernando de OLIVEIRA 3 & Maria CristinaMARCUCCI 4

1 Académico do Programa de Estudos Pés-Graduados em Ciéncias Farmacéuticas - USF
2 Académica do Programa de Iniciagéo Cientifica - PROBAIC - USF
3 Docentes do Programa de Estudos Pds-Graduados em Ciéncias Farmacéuticas
da Universidade S&o Francisco de Braganca Paulista - USF,
Av. SBo Francisco de Assis, 218, Caixa Postal 163, 12916-900, Braganca Paulista, Sdo Paulo, Brazl
4 Nucleo de P6s-Graduagéo, Pesguisa e Extensdo da Universidade Bandeirante de Sdo Paulo - (UNIBAN)

SUMMARY. Propolisis extensively used in Brazilian folk medicine for inflammatory diseases. This work
studied the chemical composition, anti-inflammatory and antinociceptive activities of a hydro alcohalic ex-
tract of propolis (HEP) from Atibaia, Sdo Paulo, Brazil. The results of the analyses reveal a predominance
of 3,5-diprenyl-4-hydroxicinamic acid, and derivatives, as well as p-coumaric acid, caffeic acid its deriva-
tives. The anti-inflammatory activity of HEP, per os was evaluated in the carrageenin-induced rat paw
oedema model and mouse ear oedema induced by croton oil. At doses of 250 mg.Kg-1, HEP caused a sig-
nificant reduction in paw oedema two hours (51.36%) after the subplantar injection of carrageenin in rats,
persisting until the third hour (29.68%). Doses of 500 and 1000 mg.K g1, promoted the reduction of edema
from the first hour until the fourth; after the first hour 52.1% and 60.3%; after two hours 65.6% and
59.7%; after three hours 56.1% and 52.8% and after four hours 41.4% and 36.9%, respectively. The ef-
fects of HEP administered on croton oil-induced ear oedema in mice at doses of 250, 500 and 1000
mg.K gL, showed reduction of oedema of 47%, 50,5% and 48,1%, respectively. To evaluate the antinoci-
ceptive activity of HEP by oral administration, two experimental models were used (writhing test in mice
and tail-flick in rats). Theresults obtained in the writhing test showed that HEP at a dose of 1000 mg.K g1
significantly inhibited the acetic acid-induced writhing in mice, decreasing the contortionsin 52,8%. In the
tail-flick assay, the results obtained with the oral administration of HEP did not show evidence of anal-
gesic activities at the doses used, but an ip administration of 1000 mg.Kg-L, demonstrated signficative
antinociceptive activity increasing the latency of tail retreat in rats, comparable to the control drug, mor-
phine. The ip administration of naloxone associated with HPE or morphine, decreased the latency of tail
retreat in rats, such results suggest that HEP contain antinociceptive substances which appear to be unre-
lated to the activation of opioid receptors.

RESUMEN. “Investigacion de las Actividades Anti-inflamatoriay Analgésica de una Muestra de Propéleo brasi-
lefid’. El Propdleo es ampliamente usado en Brasil en la medicina popular en las enfermedades inflamatorias.
Ese trabajo estudio la composicion quimica y las actividades antiinflamatoria y antinociceptiva del extracto hi-
droal cohdlico de propdleo (EHP) de Atibaia, Sdo Paulo, Brazil. Los resultados de los andlisis quimicos revelaron
€l predominio del &cido 3,5-diprenil-4-hidroxindmico y sus derivados y de los écidos p-cumarico, cafeico y deri-
vados. La actividad anti-inflamatoria del EHP per os fue evaluada en el edema de pata inducido por la carrageni-
na en ratas y edema de oreja de ratén inducido por aceite de croton. En dosis de 250 mg.Kg-1 causd una reduc-
cién significativa en el edema de la pata en dos horas (51,36%) después de inyeccion subplantar de carragenina
en las ratas, persistiendo €l efecto hasta la tercera hora (29,68%). Las dosis de 500 y 1000 mg.Kg-1 promovieron
lareduccion del edemadel 52,1% y 60,3% en la primera hora, del 65,6% y 59,7% ala segunda hora, del 56,1% y
52,8% alatercerahoray del 41,4% y 36,9% en la cuarta hora, respectivamente. Los efectos del EHP administra-
dos en el edema de la orgjainducido por aceite de croton en los ratones en las dosis de 250, 500 y 1000 mg.Kg1
mostraron reduccion del edema en 47%, 50,5% y 48,1%, respectivamente. Para evaluar la actividad antinocicep-
tivadel EHP, administrado oralmente, fueron usados los dos model os experimentales (“writhing test” en |os rato-
nesy “tail-flick” en las ratas). Los resultados obtenidos en e “writhing test” con EHP solamente en la dosis de
1000 mg.Kg-1 significativamente inhibieron las contorsiones en 52,8%. En el andlisis “tail-flick”, los resultados
obtenidos con la administracion por via oral de EHP no evidenciaron actividades analgésicas en ninguna de las
dosis utilizadas, pero en administracion de 1000 mg.Kg-, ip, demostraron significativa actividad antinocicepti-
va, incrementando la latencia de retirada de la cola de las ratas, valor comparable a la droga control morfina. La
administracion de naloxone asociada al EHP o morfina, ip, disminuyd lalatencia de la retirada de las colas de las
ratas, respectivamente, en los tiempos 9,67 y 4,9 s; estos resultados sugieren que el EHP contiene sustancias anti-
nociceptivas que parecen estar relacionadas con la activacion de |os receptores opioides.
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INTRODUCTION

Propolis is a resinous hive product colleted
by honeybees from parts of plants, buds, and
exudates and has been used as a folk medicine
since around 300 BC i Many medical proper-
ties, including antiseptic, bacteriostatic, antimy-
cotic, antiprotozoan, antiviral, spasmolytic, as-
tringent and immunostimulatory activities, have
been ascribed to propolis 2. Recent research also
supports its anti-inflammatory 36 and analgesic
properties 738, being that these effects are mainly
attributed to the presence of certain compounds
in its composition, such as phenolic acids & and
flavonoids 9. Propolis is extensively used in
Brazilian folk medicine, and found in the form
of suspensions, extracts, tablets, powder, creams
for the treatment of wounds and as a beauty
product against wrinkles, soap, shampoo, tal-
cum powder, after-shave lotion and throat
lozenges 0. One of the biggest problems in the
therapeutic use of this, and other, apicultural
products (honey, bees-wax and royal jelly), is
the variation of its composition depending on
the flora, seasonal changes in a given geograph-
ic region, the time of collection and the pres-
ence of contaminants 1i. Therefore, one of the
challenges faced for the therapeutic use of
propolis is to define which type of propolis is
more adequate for the treatment of specific
pathologies, based on its chemical and pharma-
cological characterization. The aim of the pre-
sent paper was to study the anti-inflammatory
and antinociceptive effect of a sample of propo-
lis from the city of Atibaia, Sdo Paulo (Brazil), in
experimental models of oedema and nocicep-
tion in mice and rats, as well as its toxicological
and chemical profiles.

MATERIAL AND METHODS
Origin of propolis sample

The sample of propolis used in this experi-
ment was collected in April 2000 from Apis mel-
lifera beehives in the proximity of the town of
Atibaia, Sdo Paulo, Brazil. Local vegetation was
composed of native plants, Pinus eliotti and Eu-
calyptus tereticornis. The crude sample had a
characteristic odor, was dark brown in color and
weighed approximately 72 g.

Preparation of propolis extract 12

The sample was kept desiccated with silica,
then ground in a food processor to a particle
size of 2 mm previous to extraction in order to
guarantee the homogeneity of the sample as
well as a large surface area in contact with the
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solvent, absolute ethanol. The sample was then
put in a paper cartridge inside the Soxhlet ex-
tractor and refluxed for 24 h with maximum
temperature of 60 °C. The liquid extract thus
obtained (HEP) was evaporated to dryness in a
water bath. The dry extract was subsequently
dissolved in absolute ethanol for the chemical
analyses and in a solution of olive oil for the
pharmacological and toxicological tests.

Chemical analysis of phenolic acids

The propolis extract was analyzed by High
Performance Liquid Chromatography (HPLC) on
a Merck-Hitachi HPLC equipment model D-7000
(Darmstadt, Germany), equipped with a pump
and a diode array detector (L-3000, Merck-Hi-
tachi). Separation was achieved on a Lichrochart
100 RP-18 column (Merck, Darmstadt, Germany)
(12.5 x 0.4 cm, 5 um particle size) using water,
formic acid (95:5, v/v) as solvent A and
methanol as solvent B. The elution was carried
out with a linear gradient and a flow rate of 1
mL.min-1, with maximum time of 60 minutes
and detection monitored at 280 and 340 nm.

Animals

Albino Wistar rats (150-180 g) and albino
Swiss mice (20-25 g) were used in this study.
The animals were housed in plastic cages
(groups of six rats or mice/cage) in a room with
controlled temperature (22+2 °C) under a 12 h
light/dark cycle with access to standard certified
rodent diet and water ad libitum. They were
fasted 24 and 6 h prior use, respectively.

Acute toxicity

Acute toxicity was analyzed according the
method described previously by Campbell &
Richter 13, Increasing doses of HEP (250-5000
0.Kg-1) and the vehicle (olive oil), were admin-
istered per os (1ImL.100 g-1) to mice (n = 10) and
the mortality rate was observed for 48 h. The
animals were monitored as to their body weight,
water and ration consumption and excreta over
a period of 14 days, then killed and examined
macroscopically.

Anti inflammatory activity
Carrageenin-induced rat paw edema

The carrageenin-induced oedema assay was
carried out according to Winter et al. 14 Wistar
rats were divided into groups of 7 animals. Ede-
ma was induced on the left hind foot of the rats
by subplantar injection of 0.1 mL of a solution
of 1% (w/v) lambda carrageenin in a 0.9% NacCl



(w/v) solution. Swelling of the carrageenin and
contra lateral 0,9% NaCl injected feet was mea-
sured before injection the carrageenin (time 0)
and at 30, 60, 120, 180, 240 e 300 min after the
injection of carrageenin. Reference groups were
treated with indomethacin (10 mg.Kg-t, per 0s).
HEP was administered to other groups in doses
250, 500 and 1000 mg.Kg-t, per os 1 h before
carrageenin administration. The control group
received vehicle only (olive oil). The degree of
pedal edema was determined by measuring the
left hind paw volume by water plethysmogra-
phy (Ugo Basile, Italy). Percentile edema inhibi-
tion was calculated according to the following
formula: percentile inhibition = 1 - Vt/Vc x 100,
where Vt and Vc represent the mean difference
in paw measurement between the treated and
control groups.

Croton oil induced ear edema in mice

The mouse ear oedema was obtained by
topical application of croton oil (CO) and car-
ried out according to the method described pre-
viously by Tubaro et al. 15 CO was dissolved in
a 5% acetone solution (v/v) and 10 pL were ap-
plied with an automatic pipette to both anterior
and posterior surfaces of the right ear. The left
ear (control) received the vehicle (acetone 80,
olive oil 20, v/v). Groups of mice (n = 10) re-
ceived orally the graded doses of HEP (250, 500
and 1000 mg.Kg-1), vehicle (olive oil) or in-
domethacin (10 mg.Kg-t), 1 h before CO appli-
cation. Inflammation was allowed to develop for
5 h, after which the animals were killed by cer-
vical dislocation, and a section (6 mm diameter)
of the central portion of both ears was obtained
and weighed. The swelling induced by CO was
assessed in terms of the increase in the weight
of the right ear punch biopsy over that of the
left ear. Inhibition percentages were calculated
by comparison with the control group that only
received the CO application but none of the
treatments.

Analgesic activity
Writhing test

In the acetic acid test, groups of mice (n =
10 per group) received orally the graded doses
of HEP (250, 500 and 1000 mg.Kg-, per 0s), ve-
hicle (olive oil) or dipyrone (200 mg.Kg-1) 30
min prior to an i.p. injection of 0.6% acetic acid,
v/v (10 mL.Kg-1). The number of writhing move-
ments of each mouse was counted for 15 min,
commencing 5 min after the injection of acetic
acid 16. The numbers permitted the percentage
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of protection to be expressed according to the
following ratio: percent inhibition = 1 - Wt/Wc x
100, where Wt and Wc represent the mean dif-
ference in writhing movements, measured be-
tween the treated and control groups.

Tail-flick test 17

The Wistar rats (n = 7) were secured on the
apparatus so that their tail rested in a groove
and shielded the aperture of a photocell, which
could sense the light emitted by an 80-W projec-
tor bulb. Activation of the ‘start’ switch by the
experimenter simultaneously turned on the light
and started a digital timer on the Ugo Basile tail-
flick apparatus. The animals flicked their tail
due to increasing heat, allowing the light from
the bulb to activate the photocell and stop the
timer. The latency was recorded to give an esti-
mation of analgesia. The apparatus had been
calibrated to produce tail-flick latencies (TFL) of
approximately 0,5-1,5 s for all animals used in
this experiment prior to treatment. The mini-
mum and maximum TFL after treatment were of
0 and 15 s, respectively for the control animals
(olive oil) as well as animals treated with HEP
(250, 500 and 1000 mg.Kg-!) and standard pure
chemicals (morphine sulfate and naloxone hy-
drochloride). Test latencies were assessed 30
min after the administration of drugs to rats for
all test substances and control groups. Naloxone
was applied 15 min prior to administration of
drugs and test substances (0.4 mg.Kg-i, i.p.).
Morphine sulfate was used as a standard opioid
agonist (1 mg.Kg-1, ip). Analgesia was expressed
as the percent of the maximal possible effect
(%MPE) 18:

%MPE = [(postdrug latency) — (predrug laten-
cy) / (cutoff-time-predrug latency)] x 100

Statistical analysis

The results are expressed as mean + S.E.M.
The statistical analysis involving two groups was
performed by means of the Student’s t-test,
whereas analysis of variance (ANOVA) followed
by Dunnett’'s multiple comparison test were
used in order to compare more than two
groups. P values of 0,05 or less were considered
as indicative of significance.

RESULTS
Chemical analysis

The results of the chemical analysis of the
sample of HEP by High Performance Liquid
Chromatography (HPLC) are shown on Table 1.
and reveal the predominance of 3,5-diprenyl-4-
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Compounds mg.g-1 of sample
3,5-diprenyl-4-hydroxycinnamic acid 28.99
3,5-diprenyl-4-hydroxycinnamic acid (der. 1) 1.18
3,5-diprenyl-4-hydroxycinnamic acid (der. 2) 1.69
3,5-diprenyl-4-hydroxycinnamic acid (der. 3) 2.33
3,5-diprenyl-4-hydroxycinnamic acid (der. 4) 3.05
3,5-diprenyl-4-hydroxycinnamic acid (der. 5) 6.22
3,5-diprenyl-4-hydroxycinnamic acid (der. 6) 1.82
3,5-diprenyl-4-hydroxycinnamic acid (der. 7) 0.75
3,5-diprenyl-4-hydroxycinnamic acid (der. 8) 2.61
3,5-diprenyl-4-hydroxycinnamic acid (der. 9) 0.84
3-prenyl-4-hydroxycinnamic acid 15.04
6-propenoic-2-2-dimethyl-8-prenyl-2H-1-benzopiranic acid 6.21
Caffeic acid 2.06
Caffeic acid (der. 1) 3.23
Caffeic acid (der.2) 0.33
Cinnamic acid ( der. 1) 70.44
Ferulic acid 1.09
P-coumaric acid 18.15
Total (mg.g-1) 166,02

Table 1. Phenolic compounds identified and quantified in the sample of propolis by HPLC.

hydroxycinnamic acid and its derivatives, total-
ing 64.52 mg.g-! of the sample. P- coumaric and
caffeic acids as well as their derivatives, were
found in lesser quantities, totaling 18.15 and
5.62 mg.g-1, respectively.

Toxicological analysis

Propolis extract had no lethal or noxious ef-
fects on the central nervous system, au-
tonomous nervous system and motor activity in
mice at the doses tested (250-5000 g.Kg-!, ad-
ministered per 0s). No alteration of body
weight, water and ration consumption and exc-
reta production, over a period of 14 days were
observed.

Anti-inflammatory activity

Table 2 shows the results of the anti-edema-
tous effect of orally administered HEP on car-
rageenin paw oedema in rats. At doses of 250
mg.Kg-t, HEP caused a significant reduction in
paw edema (51,7%) two hours after the sub-
plantar injection of carrageenin, the effect per-
sisting until the third hour (29,68%). Doses of
500 and 1000 mg.Kg-! promoted the reduction
of oedema from the first hour until the fourth;
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after the first hour 52.1% and 60.3%; after two
hours 65.6% and 59.7%; after three hours 56.1%
and 52.8% and after four hours 41.4% and
36.9%, respectively. In this model, the standard
drug, indomethacin (10 mg.Kg-1, per os), pro-
duced a greater anti-edematous effect at all
times, inhibiting the development of edema
from the first to the fourth hour in percentages
of 59.4%, 48.5 %, 59.7% and 66.8% respectively.

The effects of orally administered HEP and
dexamethasone on croton-oil-induced ear oede-
ma in mice are shown in Table 3. In the test,
HEP at doses of 250, 500 and 1000 mg.Kg-,
showed reduction of oedema by croton-oil ear
in mice at 47%, 50.5% and 48.1%, respectively.
In this assay, the standard drug, dexamethasone
(3 mg.Kg-1, per 0s), produced a greater anti ede-
matous effect in mice (74% inhibition).

Analgesic activity

To evaluate the antinociceptive activity of
HEP, administered orally and intra peritoneally,
two experimental models were used. The results
obtained in the writhing test with oral adminis-
tration the HEP showed that only a dose of 1000
mg.Kg-? significantly inhibited of acetic acid-in-
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Mean+SEM and % inhibition

Treatment Time (h)
(m'gf’lfs_l) 1 2 3 4
Control 0.355+0.059 - 0.77+0.049 - 0.640+0.077 0.788+0.091 -
Indomethacin 10 0.144+£0.0380 59.4 0.242+0.015¢ 48.5 0.258+0.043d 59.7 0.262+0.031d 66.8
Propolis 250 0.218+0.046  38.6  0.232+0.031° 51.7  0.457+0.0482 29.7 0.698+0.065 11.4
500 0.170£0.032a  52.1 0.164+0.032d 65.6  0.281+0.026d 56.1 0.462+0.070° 41.4
1000 0.141+0.028> 60.3  0.192+0.042d 59.7  0.302+0.018d 52.8 0.502+0.0572 36.9

Table 2. Effect of indomethacin and HEP on carrageenin-induced paw edema in rats. The drugs were adminis-
tered orally 1 h before injection of 1% carrageenin (n = 07). The results represent the increase in paw volume
(mL) (mean+SEM) and the percent inhibition of anti-inflammatory activity. 2 p < 0,05; P p <0,01; ¢p < 0,001;
d p < 0,0001 compared with control (ANOVA followed by Dunnett’s test).

Group D(zse n Weight Inhibition
(m.Kg-1p.o.) (mg) ear edema (%)
Control 10 0.017+0.001 -
Dexamethasone 3 10 0.0054+0.0007* 74
Propolis 250 10 0.0092+0.0002* 47
500 10 0.0086+0.0001* 50.5
1000 10 0.0091+0.0003* 48.1

Table 3. Inhibitory effects of HEP administered orally on croton oil-induced ear edema in mice. Each value is
the mean+SEM of the results. * p < 0,001 significant compared with control value (ANOVA followed by Dun-

nett’s test).

duced writhing in mice; decreasing the contor-
tions in 52.8% (Table 4). In this assay, the stan-
dard drug dipyrone (200 mg.Kg-, per 0s), pro-
duced a significant antinociceptive effect. The
incidence of abdominal constriction responses
(writhing movements) induced by i.p. of acetic
(Table 4) was found to be significantly less for
dipyrone than for all the test doses of HEP; de-
creasing the writhing movements in 72.1% com-
pared to the control group.

In the tail-flick assay (Table 5), the results
obtained with the administration of HEP by oral
route did not give evidence of analgesic activi-
ties at any of the doses utilized, but an ip ad-
ministration of 1000 mg.Kg-!, demonstrated
signficative results in the antinociceptive activity
increasing the latency of tail retreat in rats to 15
s. The ip administration of naloxone associated
with HEP or morphine decreased the latency of
tail retreat in rats, to 9.67 s and 4.9 s respective-

ly.

DISCUSSION

Propolis proved to be non-toxic, per os, in
mice in the single dose acute toxicity tests, not
presenting any deleterious effects involving the

central nervous system, autonomous nervous
system or motor activity. The value of the LDs,
was superior to 5000 mg.Kg-! of body weight,
therefore the doses used in the present experi-
ment were deemed safe 1°. According to Diet-
rich 20, substances with LDs, above 5000
mg.Kg-1 are considered to be of low toxicity
and the LDg, results obtained with doses above
these values are considered to be imprecise. In
the present study, two animal models for inves-
tigation of the anti- inflammatory and anti-noci-
ceptive effects of hydro alcoholic propolis ex-
tract were used. Carrageenin-induced paw oede-
ma in rats and croton oil-induced ear swelling
in mice were selected to represent models of
acute (exudative phase) inflammation. Car-
rageenin is a sulfated polysaccharide derived
from certain species of algae. Its subplantar in-
jection is followed by an immediate increase in
capillary permeability, leading to the exudation
of plasmatic liquid and proteins, with the pre-
dominant leukocytic migration of neutrophils 2L.
During this event, there is the sequential libera-
tion of several mediators of inflammation, such
as histamine, 5-hydroxitriptamine, bradykinin
and finally prostaglandins 22. The migration of
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Group D(Zse n number of Writhi(]g Inhibition
(m.Kg1p.o.) movements (15 min) (%)
Control - 10 24.8+3.72 -
Dipyrone 200 10 6.9+1.94b 72.1
Propolis 250 10 20.5£3.59 17.0
500 10 17.3+2.84 29.9
1000 10 11.7+2.642 52.8

Table 4. Analgesic effect of dipyrone and the HEP on acetic acid-induced nociception in mice (“writhing test”).
Each value is the mean+SEM of the results. @ p < 0,05; P p < 0,001 significant compared with control value

(ANOVA followed by Dunnett’s test).

Treatment (mlzg)fg_l) n Lat((—;r)my NTI/;’E
Control - 10 1.1+0.04 -
Propolis 250 (vo) 7 2.4+0.41 8,91

500 (vo) 7 2.3+0.35 8,69

1000 (vo) 7 2.8+ 0.46 13,7

1000 (ip) 7 > 152 88

Morphine 10 (ip) 7 > 152 92,7
Naloxone + Morphine 2 (ip) + 10 (ip) 7 4.9+1.34ab 18,7
Naloxone + Propolis 2 (ip) + 1000 (ip) 7 9.67+3.37ac 57.13

Table 5. Tail flick results of hydro alcoholic propolis extract in rats. Each value is the mean+SEM of the results.
p < 0,05 significant compared 2 control, b morfine 10 (ip) and ¢ propolis 1000 (ip) groups values (Student’s t-

test).

neutrophils to the affected area constitutes an
important pro-inflammatory factor, as they liber-
ate toxic oxygen radicals in the extracellular
medium (such as 02", H,O, and OH") that react
with nitrous oxide forming reactive radicals
(such as ONOO", NO, and NOj3) which pro-
mote the intensification and amplification of the
inflammatory process 23. The present study
demonstrated that HPE was effective in an ani-
mal model of acute inflammation. Oral adminis-
tration of HPE was capable of reducing the evo-
lution of the oedema produced by the subplan-
tar injection of carrageenin between the second
and third hours for a dose of 250 mg.Kg-! and
from the first to fourth hour for doses of 500
mg.Kg-! e 1000 mg.Kg-1. These results are in
agreement with those of Calixto 8 and Park 5.
Scavenging of free radicals generated by neu-
trophils in inflammatory processes may be an
important mechanism of the anti-inflammatory
effect of propolis 2. Acceleration of regenerative
processes have been observed in clinical trials
after treatment with ethanolic propolis extract as
a result of the phenolic compounds in its chemi-
cal composition 24. In the present work, several
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phenolic compounds were identified and quan-
tified (Table 1). Since these substances are in-
volved in the anti-inflammatory and antioxidant
properties of propolis 169, one can presume, in
the present investigation, that one anti-oedema-
tous effect of HPE is the neutralization of free
radicals generated by neutrophils at the site of
the carrageenin induced inflammation. A second
experimental model of exudative inflammation
was conducted in mice. Croton oil is a highly ir-
ritant agent which, applied topically, provokes
an intense dermatitis characterized by vasodi-
latation, edema and leukocytic migration, as
well as the local liberation of inflammation me-
diators such as histamine e 5-hydroxitriptamine,
bradykinin and prostaglandins 15. The results
show that HEP, in all the doses tested, was ca-
pable of inhibiting the development of ear
oedema in the treated animals, which is in
agreement with results found in literature 4.
Since the anti inflammatory and analgesic activi-
ties are mostly associated with a particular com-
pound, the acetic acid induced writhing in mice
and tail-flick for thermal stimulation in rats were
selected to investigate the peripheral and central



anti-nociceptive effects of HPE respectively. The
writhing test method is based on the ip adminis-
tration of a 0.6% solution of acetic acid, an
agent that induces endogenous pain mediators,
such prostaglandins, histamine and bradykinin,
which stimulate the free nerve ends, causing a
sensation of pain locally 25. The administration
of HEP (1000 mg, per os) to the animals pro-
duced a significant inhibition of acetic acid-in-
duced abdominal constriction response in mice
(Table 2), reducing by 52.8% the number of
constrictions, suggesting an antinociceptive ef-
fect. For doses of 250 and 500 mg.Kg-1, per os,
the analgesic affect was not significant. Antinoci-
ceptive activity was also evaluated in the tail-
flick test. This model measures the period of la-
tency for the tail retreat reflex in rats subjected
to the incidence of light (55 °C) directed at the
median portion of the tail. This test is adequate
for the detection of analgesic substances that act
centrally such as opioids 26. The present results
show that HPE induced analgesic protective ef-
fect against thermal stimuli (tail flick) only at the

REFERENCES

1. Banskota, A., Y. Tezuka, J.K. Prasain, K. Mat-
sushige, I. Saiki & S. Kadota (1998) J. Nat.
Prod. 61: 896-900.

2. Moreno, M.I.N., M.I. Isla, A.R. Sampietro &
M.A. Vattuone (2000) J. Ethnopharmacol. 76:
165-70.

3. Dobrowolski, JW. & P.C. Dandya (1991) J.
Ethnopharmacol. 35: 77-82.

4. Menezes, H.& E.J. Almeida (1999) Venom.
Anim. Toxins 49: 705-7.

5. Park, K. (1999) Arch. Pharm. Res. 22: 1554-8.

6. Banskota, A.H., Y.Tezuka, I.K. Adyana, E.
Ishii, K. Midorikawa, K. Matsushige & S. Kado-
ta (2001) Phytomedicine 8: 16-23.

7. Ledon, N. (1997) Zhong Guo Yao Li Xue Bao
18: 1274-6.

8. Calixto, J.B., R.O. Campos, N. Paulino, C.H.
Silva & A. Scremin (1998) J. Pharm. Pharma-
col. 50: 1187-93.

9. Burdock, G.A. (1998) Food Chem. Toxicol. 36:
347-63.

10. Marcucci, M.C. & V. Bankova (1999) Phytoche-
mistry 2 : 116-23.

11. Marcucci, M.C. & V. Bankova (1995) Apidolo-
gie 26: 116-23.

12. Woisky, R.G. & A. Salatino (1998) J. Apicultur.
Res. 37 : 99-105.

13. Campbell, D.E.S. & W. Richter (1967) Acta
Pharmacol. Toxicol. 25: 345-63.

14. Winter,C.A., E.A. Risley & G.W. Nuss (1962)
Proc. Soc. Exp. Biol. Med. 111: 544-7.

acta farmacéutica bonaerense - vol. 23 n° 3 - afio 2004

dose of 1000 mg, ip. administration, showing a
significant analgesic effect when compared to
morphine, a narcotic drug (Table 5). The oral
administration of HEP, at the three doses admin-
istered, did not show a significant effect on the
latency of tail retreat in rats subjected to thermal
stimulus, when compared to the control group,
indicating that its active principle(s) seem to be
poorly absorbed by the gastrointestinal tract.
Naloxone, an opioid antagonist of membrane-
bound receptors & (OP,), k (OP,) and p (OP5)18,
was also employed in an attempt to provide
some insight into the mechanism involved in
the antinociceptive effects of propolis. In Table
5 one can observe that the association of nalox-
one with HPE (1000 mg, ip), reverted the anal-
gesic effect of propolis, measured by the in-
crease in the period of latency of tail retreat in
rats, measured in seconds (9,67+3,37). Such re-
sults suggest that HEP contains antinociceptive
substances that appear to be unrelated to activa-
tion of opioid receptors.

15. Tubaro, A., P. Dri, G. Delbello, C. Zilli & R.D.
Loggia (1985) Agents and Actions 17 : 347-9.

16. Siegmund, E., R. Cadmus & G. Lu (1957) Proc.
Soc. Exp. Biol. Med. 95: 729-31.

17. D’Amour, F.E. & D.LJ. Smith (1941) Pharma-
col. Exp. Ther. 72: 74-9.

18. Aydin, S., T. Demir, M.Y Ozturk & K.H.C. Ba-
ser (1999) Phytother. Res. 13: 20-3.

19. Loomis, T.A. (1975) J. Assoc. Offic.Anal. Chem.
58: 645-705.

20. Dietrich, L. (1983) Arch. Toxicol. 54: 275-87.

21. Giraldelo, M., A. Zapellini, M.N. Muscara, I. Lu-
ca, S. Hyslop, G. Cirino, R. Zatz, G. Nucci & E.
Antunes (1994) Eur. J. Pharmacol. 257: 87-93.

22. Di Rosa, M., J.P. Giroud & D.A. Willoughby
(1970) J. Pathol. 104: 15-27.

23. Carvalho, J.C.T., J.A.A.Sertié, M.V.J. Barbosa,
K.C.M. Patricio, L.R.G. Caputo, J. Sarti, L.P. Fe-
rreira & J.K. Bastos (1999) J. Ethnopharmacol.
64: 127-33.

24. Krol, W., S. Scheller, Z. Czuba, T. Matsuno, G.
Zydowicz, J. Shani & M. Mos (1996) J. Ethno-
pharmacol. 55: 19-25.

25. Bispo, M.D., R.H.V. Mouréo, E.M. Franzotti,
K.B.R. Bomfim, M.F. Arrigoni-Blank, M.P.N.
Moreno, M. Marchioro & A.R. Antonioli (2001)
J. Ethnopharmacol. 76: 81-6.

26. Rates, S.M.K. & H.M.T. Barros (1994) Rev. Bras.
Farm. 75: 31-4.

291



