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The purpose of this investigation was to determine the antimicrobial and healing potential 
of propolis on direct dental pulp exposures. This study used 25 adult male rats. Pulp expo­
sures were performed and animals were allocated to propolis and calcium hydroxide 
(Ca(O H ) 2 groups. Animals were killed on days 5, 7, 10, and 14. The teeth were routinely 
processed for histological evaluation. Non-parametric tests were employed to analyze the 
data. No significant differences were found between study groups on the wound healing of 
the dental pulp. Both substances were comparable in exhibiting normal reorganization of the 
pulp and no increased vascularity, and were equally efficacious in maintaining a low inflam­
matory and microbial cell population as well as in stimulating the formation of reparative 
dentin.

Introduction

Propolis is a resin-like compound extracted 
from plants by bees, which is added to the bee’s 
salivary secretions in order to avoid bacterial con­
tamination in the hive, and also to seal it. The 
composition of propolis is primarily resins, waxes, 
balsams, volatile oils and pollen (Guisalberti et al., 
1978). The chemical composition of propolis is 
complex. Those include alcohols, aldehydes, ali­
phatic acids and esters, amino acids, aromatic acids 
and esters, flavanones, ketones and sugars, among 
others (Marcucci, 1995). These compounds may 
confer biological properties to propolis that re­
main not entirely understood.

It has been further demonstrated that cinnamic 
acid, chrysin and cinnamic acid ethylester are 
characteristic components of propolis which pos­
sess bacterial inhibitory properties against bacteria 
that cause dental caries (Ikeno et al., 1991).
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The therapeutic use of propolis in dentistry has 
been looked at in recent years; 1) as an antimicro­
bial in the treatment of periodontal diseases and 
dental caries (Ikeno et al., 1991; Neumann et al.,
1986); 2) in the treatment of pulpal infections (Ga- 
far et al., 1986); 3) as a tissue repairing agent in 
wound healing after surgical procedures (Magro 
Filho and Carvalho, 1990; Magro Filho and Car­
valho, 1994).

The purpose of this investigation was to deter­
mine the healing properties of propolis as a direct 
dental pulp capping agent in order to assess the 
effects of this substance on the regenerative pro­
cess of the pulp.

Material and Methods

This study used 25, 250 g adult male rats (Wistar, 
Kalamazoo, Michigan, USA). A class V cavity 
preparation was performed on the mesiobuccal 
cusp of the first maxillary molar of each animal. 
Therefore, the tooth was the unit of analysis. We 
started the study with a larger number of rats than 
25. For reasons beyond our control some rats were 
deceased. Similarly, teeth which had lost the com-
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posite filling material were excluded from the 
study accounting for the uneven number of experi­
mental units observed in both groups throughout 
the study period.

The propolis used in this investigation was ob­
tained from the Southeast region of Brazil (Volta 
Redonda, Rio de Janeiro, Brazil). The plant source 
was mainly eucalyptus.

Propolis was initially made up as a 20% solution 
(20 g triturated in 100 ml of 100% ethyl alcohol) 
and left overnight to allow for the propolis to be 
extracted. The solution was filtered using number 
1 filter paper, placed in a rotary evaporator at 
room temperature until a thick paste was formed 
weighing approximately 2 g.

A quarter round bur (0.06 mm in diameter) at 
low speed was used to penetrate the pulp cham­
ber. After hemostasis was attained, approximately 
0.5 mg of propolis was placed directly on the ex­
posed dental pulp of twelve teeth randomly se­
lected. Thirteen teeth had a hard set calcium hy­
droxide (Ca(OH)2 pulp capping material (Life, 
Sybron/Kerr, Romulus, Michigan, USA) placed on 
the exposed dental pulp and were used as positive 
controls. All teeth were subsequently filled with a 
direct restorative material (resin composite).

Animals were killed on days 5, 7, 10 and 14. 
The maxillary molars were removed, placed in 4% 
neutral buffered formalin for 24 hours, and decal­

cified in 0.5M EDTA. The teeth were routinely 
processed for histological evaluation, embedded in 
paraffin and sectioned at 5 micrometers. Tissue 
sections were stained with three different staining 
procedures: 1) hematoxylin and eosin; 2) Preece 
modified bacterial staining; and 3) Preston’s bacte­
rial stain, and observed using a light microscope 
and attached digitizing table by an individual who 
was unaware of group origin, i.e, propolis vs 
Ca(O H)2. Evaluation criteria were the same as 
used by Heys et al. (1981). The parameters eval­
uated were the presence of fibroblasts, the pulpal 
response, presence of inflammatory cells, absence 
of microorganisms, organization of blood supply 
and hard tissue response.

Non-parametric Mests were employed to ana­
lyze differences between treatment groups.

Results and Discussion

There were no significant differences between 
propolis and Ca(O H)2 with regards to pulpal and 
tooth responses (Table I). After 5 days, propolis 
was superior to Ca(O H)2 in terms of no initial 
inflammatory reaction and presence of fibro­
blasts, no bacterial contamination of the pulp 
and formation of reparative dentin. Ca(O H)2 
was superior to propolis in demonstrating coro­
nal responses only. Both substances were compa-

Table I. Effects of Propolis and Ca(OH ) 2 on pulp and tooth repairing properties after 5, 7, 10 and 14 days.

Histological
Parameters 5 days 7 days 10 days 14 days

P C P C P C P C

Fibroblasts
present 2 /2 * 2/3 4/4 5/6 2 / 2 2 / 2 3/4 2 / 2

Pulpal Response 
coronal 1 / 2 3/3 4/4 6 / 6 2 / 2 2 / 2 2/4 1 / 2

Few to No PMN’s 2 / 2 2/3 4/4 3/6 1 / 2 0 / 2 3/4 2 / 2

Microorganisms
absent 2 / 2 2/3 4/4 3/6 2 / 2 1 / 2 3/4 2 / 2

Normal Pulp 
reorganization 2 / 2 3/3 4/4 6 / 6 2 / 2 0 / 2 3/4 0 / 2

Organized Blood 
supply 2 / 2 3/3 4/4 1 / 6 1 / 2 0 / 2 3/4 2 / 2

Reparative dentin/ 
osteodentin/cementum 2 / 2 2/3 0/4 3/6 2 / 2 2 / 2 4/4 2 / 2

PMN, Leukocyte polymorphonuclear.
P, propolis.
C, Ca(OH)2.
* Number of events/total number of observations.
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rable in exhibiting normal reorganization of the 
pulp and no increased vascularity. There was a 
tendency for propolis to be superior or compara­
ble to Ca(OH)2 in the majority of the param e­
ters studied after 7 days. Similar responses were 
observed after 10 days. Fourteen-day responses 
indicated that Ca(OH)2 was slightly superior to 
propolis but not significantly, in maintaining a 
low inflammatory and microbial cell population 
but comparable to propolis with regards to 
bridge formation and reorganization of soft tis­
sue.

Propolis may be used in several areas of spe­
cialization in dentistry, i.e., periodontics, end- 
odontics, cariology and oral surgery. Our prelimi­
nary observations indicated that propolis was 
comparable and at times superior to Ca(O H )2, 
an often used pulp capping agent, in the repara­
tive process of the pulp and tooth in the rat 
model. Propolis clearly exhibited antimicrobial 
and anti-inflammatory properties with dentinal

bridge formation (Fig. 1). There have been 
attempts to use antibiotics plus Ca(OH)2 to en­
hance the success rate of dentinal bridge forma­
tion (Ulmansky and Sela, 1971; Gardner et al.,
1971). Results from these studies imply that the 
effectiveness of this approach is very high. In 
this manner, propolis could be further tested in 
combination with pulp capping agents.

The effects of propolis on cariogenic organisms 
and on dental caries in rats was studied by Ikeno 
et al. (1991). Propolis had antimicrobial activity 
against cariogenic organisms and the occurrence 
of dental caries was significantly less in rats of 
the group given propolis. Acceleration of tissue 
repair and antimicrobial properties have also 
been attributed to propolis in the control of pe­
riodontal diseases and in the post operatory 
management of oral surgery patients (Magro 
Filho and Carvalho, 1990; Silveira et al., 1988).

Collectively, our results and the body of evi­
dence suggesting wound healing and antimicro-

Fig. 1. DB- Dentinal bridge; Photomicrograph demonstrating the formation of a dentin bridge by replacement 
odontoblasts 14 days after an exposure and direct pulp capping with propolis. Hematoxylin and eosin. Orig. 
Mag.X125.
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bial properties of propolis may warrant further 
investigations on the use of propolis in the treat­
ment/control of dental and oral diseases.
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