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ABSTRACT: The direct effect of ethanolic extract of propolis on guinea pig lung cell 

suspension containing mast cells, as well as its influence on the histamine release 

induced by antigen (ovoalbumin 10 g/ml) and ionophore A 23187 (3 M) were 

investigated. Propolis ethanolic extract (300 g/ml) increased the histamine release 

in guinea pig lung suspension containing mast cells by a cytotoxic effect. Lower 

concentrations of propolis had no effect on histamine release. Our results 

demonstrated that propolis (3, 10, 30, and 100 g/ml) shows no significant effect on 

the histamine release induced by ionophore and antigen. Based on these results, we 

suggest that propolis could directly activate mast cells, promoting inflammatory 

mediators release by cytotoxic mechanisms, what could be related to allergic 

processes in propolis sensitive people. 
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INTRODUCTION

Propolis has been widely used in folk medicine as an anti-inflammatory agent, 

attracting the researchers’ interest to elucidate its biological properties. Propolis 

inhibits platelet aggregation, eicosanoid synthesis, rat paw edema, and adjuvant-

induced arthritis, showing a potent anti-inflammatory action (3, 4, 10). 

The ethanolic extract of propolis showed an anti-inflamatory action on both chronic 

and acute inflammation (14). It also inhibited the histamine release induced by the 

compound 48/80 and concanavalin A, suggesting the presence of an unknown 

compound, non-flavonoid and with anti-inflammatory activity (11). 

In some cases, after propolis use, few side effects, such as cutaneous eruption, lung 

dysfunction, allergy, and contact dermatitis, have been reported (1, 19, 20, 22). 

Isoprenyl caffeat present in propolis composition was indicated as a pro-hapten, 

which can be enzymatically oxidized in the skin cells and presented as an allergen 

for T cells (7). 

Mast cells play a major role in the pathogenesis of allergy process by the 

elaboration of proinflammatory mediators. Mast cells secretion may be induced by 

immunological mechanisms or chemical agents, releasing some mediators such as 

histamine, heparin, serine proteases, prostaglandin, leukotrienes, platelet activating 

factor, and cytokines. These mediators are responsible for the allergic reactions, 

well known as “immediate hypersensivity reactions” (5, 15, 18). 

The aim of this work was to investigate the direct effect of propolis ethanolic extract 

on the guinea pig lung cell suspension containing mast cells, as well as its influence 

on the histamine release induced by antigen (ovoalbumin 10 g/ml) and ionophore A 

23187 (3 M), in order to provide evidences about the possible mechanisms involved 

in the hypersensivity observed in some people after propolis use. 

MATERIAL AND METHODS 

Propolis hydroalcoholic solution 

Propolis was collected by Africanized honeybees and obtained from the apiary 

located in Lageado Farm (FMVZ – UNESP). A 30% propolis ethanolic solution was 

prepared; after a week, this solution was filtered, the final concentration was 

calculated, and its dry weight (120 mg/ml) was obtained. Specific dilutions of this 

solution were prepared in appropriate media for each assay (13). 
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Animals and sensitizations 

Thirty Dunkin-Hartley guinea pigs (250 g) received a single dose of ovalbumin (100 

mg/kg, intraperitonially) dissolved in saline. Animals were used after 21 days of the 

sensitization.

Cell suspension 

The cellular suspensions containing mast cells were obtained by enzymatic 

dispersion with collagenase IA (6). Briefly, small pieces (approximately 1 mm3) of 

lung tissue were incubated (90 min, with continuous agitation at 37oC) in Tyrode’s 

solution containing bovine serum albumin (1 mg/ml), collagenase (160 units/ml), and 

Hepes (10 mM). A mixture of oxygen (95%) and CO2 (5%) was bubbled in the 

incubation medium every 30 min. After the enzymatic dispersion, the remaining 

tissue was mechanically disrupted by expression through a syringe and filtered 

through gauze moistened with Tyrode’s solution. Cells were recovered by 

centrifugation (150 g, 5 min at 4oC), washed twice, first in Hepes-Tyrode containing 

bovine serum albumin (0.5 mg/ml) and after only in Tyrode’s solution. Cells were 

ressuspended in Tyrode’s solution. 

Histamine release and fluorometric assay 

After 5 min at 37oC, cells (0.5 ml) received 20 l of different concentrations of 

propolis (3, 10, 30, 100, and 300 g/ml) and were incubated during 10 min at 37oC. 

After this period, the histamine release inducers were added. The secretion process 

was interrupted by adding cold Tyrode (4oC – 1.0 ml). After centrifugation (5 min, 150 

g at 4oC), the supernatants were taken and equal volumes of Tyrode were added to 

the cell pellets. All the samples received perchloric acid at a final concentration of 0.4 

N.

Histamine extraction and fluorometric assay were performed by continuous flow 

using an automatic apparatus (17). The histamine release was expressed as a 

percentage of the total content (supernatant plus pellets) discounting the 

spontaneous release. 

Statistical Analysis 

Data were analyzed using the analysis of variance (ANOVA), followed by multiple 

comparison tests by the Tukey-Kramer method. The significance level was set at 

p 0.05 (23). 
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RESULTS AND DISCUSSION 

Some cases of allergy due to propolis components have been reported, but the 

possible mechanisms and the compounds responsible for such allergic reaction still 

deserve further investigation.

Propolis ethanolic extract (300 g/ml) increased the histamine release in guinea pig 

lung suspension containing mast cells. However, it can be seen that this effect is not 

related to selective stimuli but due to cytotoxic effects, since the histamine release 

induced by propolis was not inhibited by sodium cyanide (data not shown). Moreover, 

this effect was observed only with a high concentration of propolis (300 g/ml).

Propolis had no effect on histamine release in lower concentrations. 

Reports have pointed out that ethanol can induce urticaria without showing evidence 

of cytotoxic histamine release after oral ingestion in high concentration, and low 

concentrations can cause urticaria by specific histamine release (12, 21). Previous 

works in our laboratory showed that ethanol (in concentrations equal to those used to 

prepare the ethanolic extract of propolis) does not have any effect on the 

spontaneous histamine release (16), suggesting that the effect observed was due to 

the propolis components. 

Although propolis shows anti-inflammatory properties, there are few reports of its 

side effects, such as allergic contact dermatitis (1). Propolis is characterized by a 

complex chemical composition, with both stimulant and inhibitory compounds, as 

well as synergistic ones. More than 180 compounds (such as flavonoids, phenolic 

acid and their derivatives, among others) were identified in propolis composition (2).

Some cases of contact allergy due to propolis are not related to one main allergen, 

but to several ones, depending on the source plant of collection by bees (9). Propolis 

constituents are strong contact sensitizers when administered in guinea pig skin, 

being the 1,1-dimethylallyl caffeic acid ester the main agent responsible for the 

allergic process (8). 

In this work, we observed that propolis induced mast cell histamine release, 

suggesting that this stimulant action may occur due to its constituents concentration 

in the hydroalcoholic solutions, depending either on the predominance of one 

compound or on the synergism of several propolis constituents. Further 

investigations with isolated constituents of propolis would permit to elucidate their 

biological properties.
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Histamine release induced by antigen and ionophore A 23187 was analyzed using 

propolis concentrations lower than 300 g/ml, which had no direct effect on 

spontaneous histamine release. Our results demonstrated that propolis (3, 10, 30, 

and 100 g/ml) does not show a significant effect on the histamine release induced 

by ionophore. This result indicated that propolis does not interfere with the ionic flow 

promoted by the ionophore in the cell. Other authors observed that both ethanolic 

and water extracts of propolis inhibited the histamine release induced by compound 

48/80, suggesting that these extracts possess an anti-allergic action (11).  

With regards to the histamine release induced by antigen, propolis had also no 

significant effect, suggesting that this product does not interfere with the immunologic 

process of mast cells degranulation.

In view of these results, we suggest that only high concentrations of propolis may 

directly activate mast cells, promoting the inflammatory mediators release by 

cytotoxic mechanisms. These results may be related to the allergic process in 

propolis sensitive people. We encourage propolis use to non-allergic people because 

of its several biological and therapeutical properties. 

Figure 1. Effect of hydroalcoholic extract of propolis on the guinea pig lung cell 

suspension containing mast cells. Results are means  standard error of mean 

(SEM) of 7 similar assays. 

* Statistically different from histamine release in the absence of propolis (p 0.05).

F=16,828
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Figure 2. Effect of hydroalcoholic extract of propolis on the histamine release induced 

by ionophore A 23187 on the guinea pig lung cell suspensions containing mast cells. 

Results are means  standard error of mean (SEM) of 7 similar assays. 

Figure 3. Effect of hydroalcoholic extract of propolis on the histamine release induced 

by antigen on the guinea pig lung cell suspensions containing mast cells. Results are 

means  standard error of mean (SEM) of 7 similar assays. 
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