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RESUMO: Avaliou-se a atividade antiinflamatéria do extrato etandlico de prépolis — EEP,

- sobre 0 edema desencadeado por carragenina, dextrana e histamina. O EEP apresentou
dose eficaz (DE,;) de 650 mg/kg (v.o), inibindo significativamente o processo inflamatério
desencadeado pela carragenina, mas ndo inibiu o produzido por dextrana. O EEP antagonizou
ainda o efeito edematogénico produzido por histamina. Nas ulceras produzidas por estresse,
o EPP inibiu de forma significativa a geragfio dos diversos tipos classificados. Em todos os
parametros analisados no estudo da toxicidade em fase de tratamento subcrdnico
{hematoldgicos, bioquimicos e histopatolégicos), o grupo tratado com o EEP néo apresentou
diferenga significativa em relagéo ao grupo controle. Desta forma, sugere-se que na dose
de 650 mg/kg (dose eficaz) ndo existe a presenga de efeitos téxicos que possam comprometer
a utilizagdo deste extrato.

Unitermos: extrato etandlico de prépolis, antiinflamatdrio, antidlcera gastrica, toxicidade.

ABSTRACT: Macrophages are known to play an important role in host defense mechanisms
when these cells are stimulated with natural and bacterial products (and others). A variety of
cytokines and chemicals compounds are released to induce fundamental defense system.
Among them hydrogen peroxide (H,0,) has been identified as molecules having multi-
functions. Moreover it has been established that H,0O, is involved is a number physiological
processes, e.g., neurotransmission, smooth muscle relaxation or immune reguiation. By the
determination of hydrogen peroxide (H,0,) in peritoneal macrophage cultures of mice, we
determined the immunomodulatory action of two extracts (ethanolic and 70% ethanolic)
obtained of the four species to the Paepalanthus genus (Eriocaulaceas) in the concentration
ot 10 mg/mL. The 70% ethanolic extracts from capitula of P. hilairei, P. robustus, P, vellozioides
and P, speciosus presented higher liberation of H,O, than the ethanolic extracts.
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INTRODUCTION

Eriocautaceae is a pantropical, predominantly herbaceus monocotyledon family, comprising
around 1200 species in 10-14 genera, occurring mainly in sandy soils (Giulietti et al., 1995). In
Brazil they are found in the “Cadeia do Espinhago”, Bahia State and Minas Gerais State. Some
species are exported due to their ornamental value, as they are called “everlasting flowers”. The
genus Paepalanthus is endemic to the Serra do Cip6 - MG-Brazil (Hensold and Giulietti, 1991:
Giulietti et al., 1995). The aerial parts of many plants from this genus have been reported to contain
flavonoids and naphthopyranones (Bate-Smith and Harbone, 1969; Vilegas et al., 1990, 1999;
Andrade et al., 1999). Some investigation concerning the biological activity of the paepalantine,
an isocoumarin isolated of capitula of Paepalanthus vellozioides has been done, and showed
significant mutagenic, cytotoxic and antibiotic activities (Varanda et al., 1997).
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Currently, there is a strong tendency to study natural compounds that may be involved in
the modulation of the immunological system. A variety of materials derived from plants have been
reported to stimulate the immune system (Barsucov et al., 1990; Kreher et al., 1990; Hase et al.,
1997; Marques et al., 1999). The macrophages, being the first cells to participate in the
immunological response, can be activated by a variety of stimuli and their principal functions include
the phagocytosis of foreign particles, show the presence of antigens and the production of cytokines
and intermediary compounds of oxygen (H,0,) and nitrogen (NO) (Halliwell and Gutteridge, 1984,

* Janeway, 1997). The use of colorimetrical methods “in vitro” allow the measurement of the liberation
of hydrogen peroxide (H,O,) in peritoneal macrophage cultures of mice (Kreher etal., 1990; Marques
et al:, 1999). In the present study, we have investigated the immunomodulatory activity of eight
extracts obtained from four species of Paepalanthus (Eriocaulaceae).

MATERIALS AND METHODS

Plant material
The plants utilized in this study were collected at the “Serra do Cipé”- Minas Gerais State-
Brazil and were identified by the Professor Dr. Paulo Takeo Sano from Instituto de Biociéncias da
- Universidade de S&o Paulo. The voucher of each species was deposited in the Herbarium of the
Instituto de Botanica, USP - Séo Paulo (P, hilairei Koem.-CFSC 13843, P. robustus Silveira -
CFSC 13840, P. vellozioides - CFSC 13842, P, speciosus (Bong.) Koern.- CFSC 8486).

Preparation of the extracts

Capitula of each species were dried in oven at 60°C for 1 week and powdered. The resulting
material was macerated at room temperature using ethanol and 70% ethanol for 1 week in each
solvent. The solvents were evaporated under reduced pressure affording the corresponding extracts.

Determination of hydrogen peroxide (H,0,) liberation

Using cell culture experiments and plant extracts, the liberation of reactive compounds of
oxygen (Pick and Keisari, 1980; Pick and Mizel, 1981) was determined. The method consists in
the determination of liberation of hydrogen peroxide (H,0,) in the culture of peritoneal macrophages
from Swiss mice. Suspensions of peritoneal cells were performed using a concentration of 2 x 10°
cells/mL in a solution of phenol red, containing 140 mM NaCl, 10 mM potassium phosphate, pH
7.0; 5.5 mM dextrose; 0.56 mM phenol red and type Il horseradish peroxidase 0.01 mg/ml. (Sigma).
Aliquots of 0.1 mL were transfered to culture plates, flat bottomed containing 96 wells (Coming).
To each well was added either 50 uL of the extract solution (10 mg/mL in dimethyl sulphoxide} or
50 pL of the Zymosan solution (5 mg/mL, Sigma) or 50 pL of dimethyl sulphoxide. The samples
were incubated for one hour at 37 °C in a humid atmosphere. After the period of incubation, the
reaction was interrupted by the addition of 10 ul of NaOH 4N. Experiments were done in
quadruplicate. Absorbance was determined in a ELISA automatic photometer, with a 620 nm fitter.
The results were expressed in nanomoles of H,0, 2 x 10° peritoneal cells, from a standard curve
established in each test, constituted of known molar concentrations of H,0, in buffered phenol red.
Statistical analysis

Data are expressed as mean + Standard Deviation, and Student’s t-test was used to
determine the significance of the differences between the control and experimental groups
(p < 0.05).

RESULTS AND DISCUSSION

Reactive oxygen metabolites (H,0,) have been suggested as potentially important signaling
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molecules in both intra-and intercellular reactions in a number different cell types (Dirsch et al.,
1997).

There is an increasing evidence that H,O, plays a complex role in the modulation of the
inflammatory response (Dirsch et al., 1997). Inflammatory macrophages secrete large amount of
mediators that control the initiating process of inflammation (Fushiya et al., 1998).

In this study, the macrophages stimulation was determined through the determination of
H,0, release after stimulation with Zymosan and plant extracts.

From the results presented in Figure 1, it can be observed that all tested extracts presented
significative liberation of H,0, in the concentration of 10 mg/mL. The activities were 1.2 - 2.4 times
greater than that of Zymosan, strongest immunomodulator known. Flavonoids and
naphthopyranones are present in all assayed extracts (Table 1).
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FIGURE 1. Production of H,O, by peritoneal macrophage cell culture with control DMSO
(dimethyl sulphoxide) (C), Zymosan (250 mg / well) (Z) and plant extracts
(500 mg/well):
1. P. hilairei (ethanol); 2. P. hilairei (70 % ethanol ); 3. P. robustus (ethanal); 4. P. robustus (70% ethanol);
5. P. veliozioides (ethanol); 6. P. vellozioides (70% ethanol); 7. F. speciosus (ethanol); 8. P speciosus
(70% gthanol).
Each bar represent the mean = SD of four animals. All the results were statistically significant when
compared with the control group and Zymosan (p < 0,05).
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TABLE 1. Distribution of compounds in Paepalanthus species. For numbers, see chemical structures

of Figure 2.

Plant Fiavonoids Naphytopyranones References
P. hilairei 6,7,.9 10 1,2 Andrade et al. (1999)
P. vellozioides 7,8, 10, 11,12 1,2 ) Andrade et al. (1999)
P. robustus 6,13, 14, 15, 16 1,2 Vilegas et al. (1999)
P. speciosus 7 3,4,5 Study in progress

1. Paepalantine-9-O-B-D-glucopyranoside; 2. Paepalantine-9-O-B-D-allopyranosylglucopyranoside; 3. §-O-3-D-
glucopyrancsyl-5-desmethoxypaepalantine; 4. Paepalantine; 5. 9-O-fi-D-glucopyrancsyl-5-desmethoxy-3,4-
dihydropaepalantine; 6. 6-methoxykaempferol; 7. 6-mathoxykaempferol-3-O-B-D-glucopyranoside; 8. Patuletin;
9. Patuletin-3-O-p-D-rutinoside; 10. Quercetagetin-7-0-f-D-glucopyranoside; 11. 5,7 4'-trihydroxy-6,3"-dimethoxyflavone;
12, 5,7 4'-trihydroxy-6,3'-dimethoxytiavonol; 13. 6-methoxykaempferol-3-O-f3-D-6'(p-coumaroyliglucopyranoside;
14. 6-methoxyquercetin-3-O-B-D-6'(p-coumaroyliglucopyrancside; 15. Quercetagetin; 16. Patuletin-3-0-B-D-
glucopyrancside

(1) H‘ glc, R,= OCH,

(2) R 1 = glc (1—-6)allo R,= OCH,
(3) R=glc,R=H

(4) R=H,R= OCH3

(5) R=glc

gluc: glucose; allo: allose; rha: rhamnose; coum: coumaroyl

OH O

(6) OH, R,= OCH,,R,= OH, R,= H, R;= OH

(7) Oglc, R,= OCHi, R,= OH, R,= H, R,= OH

(8) R.=OH, R~ OCH, R OH, R, OH, R.= OH

(9)» R'= Ogle(f—a8)tha, A,= OCH,, R,= OH, R = OH, R,= OH
(10) R=OH, R,= OH, R.= gic, R,= OH, R.= OH
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(1) R1 H, R,= OCH,, R;= OH, R,= OCH,, R,= OH

(12) R=0H, F{ OCH H OH, H OCH,, R,= OH

(13) R1 p—coum(1—-6)glc R,= OCH3,F{ OH, R,=H, R,=0H
(14) R,= p-coum(1—=6)gic, H OCH,, R;= OH, R4=OH, R,= OH
(15) R=0H,R=0CH, R;= OH R= OH, R,= OH

(16) R=Oglc, R,= OCH,, A= OH, R = OH, R,= OH

FIGURE 2 - Chemical structures of compounds isolated from Paepalanthus species.



Revista Brasileira de Farmacognosia /10 (2000) 41

Our results do not allow us to assign the observed activities to a specific compound or
class of compounds. However, we could observe that the 70% ethanol extracts of the capitula
from all species presented higher activities than those of the ethanol extracts, with maximum
activity for P. speciosus. Even though, regarding Paepalanthus extracts, previous experiment
indicated that molecules with two units of sugars are predominant in the 70% ethanol extracts,
whereas in the ethanol extracts malecules with one sugar unit, or their aglicones, are the major
compounds found (Andrade et al., 1999; Villegas et al., 1999). Further studies with the isolated
' compounds are in progress in our laboratory.
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