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Abstract: The aim of this study was to compare the effect of propolis versus daktarin on mucosal wound healing. 
Fifty two albino rats were randomly divided into three groups; G 1 (propolis), G 2 (daktarin) and control group. 
Following the induction of a surgical mucosal wound in the labial mucosa by means of a 1-mm punch-biopsy 
instrument, biopsy specimens were taken on days 1, 3, 7 and 14 from groups of sacrificed rats and stained with 
haematoxylin-eosin stains, Mallory's trichrome stain as well as CD68 immunohistochemical stain. Data were 
analyzed statistically.  Histological evaluation of each specimen was done and scoring criteria were used to compare 
the healing status of wounds. There was no statistical significance between different groups, on day 1. However 
there was statistically significant difference between G1 and both G2 and control group on day 3. On day 7, 
statistically significant difference was found between G1 and control group, but there was no statistically significant 
difference between G1 and G2. Conclusion: Propolis has an enhancing effect on the healing of oral mucosal wounds 
compared to daktarin.  
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1. Introduction:  

Oral mucosal wound or mouth ulcers are sores or 
open lesions in the mouth which are caused by 
various disorders (1).

 
Wounds are not just a physical 

hindrance due to blood loss or tissue damage, but 
they may threaten the individual survival by 
development of infection and sepsis due to invasion 
of micro-organisms or contaminants. Mucosal 
wounds occur frequently, and the healing of the 
mucosa is important in most surgical outcomes. And 
although wound healing in the oral mucosa is 
improved by sound surgical principles, yet it is also 
mediated by biologic processes beyond the surgeon’s 

control
(2)

. It should also be noted that ulcers and/or 
erosions can be the final common manifestation, 
often clinically indistinguishable, of a wide and 
complex spectrum of conditions including traumatic 
lesions, infectious, vesiculo-bullous, neoplastic and 

gastrointestinal diseases
(3)  

.  
The immediate imperative of the body is to close 

the wound and prevent establishment of infection
 (4)

. 
Clinically mucosal wound healing in oral cavity 

occurs by 5 to 7 days 
(5, 6)

. It achieves this objective 
by the means of a rapid and robust inflammatory 
response, with recruitment of neutrophils, 
macrophages and lymphocytes to the wound site. 
This is followed by fibroplasia, ECM synthesis and 

reorganization
 (4)

. This is especially important in the 
oral cavity which is colonized and contaminated with 

numerous micro-organisms
 (4)

. 

Thus it is crucial for the oral mucosa to heal 
healthily and quickly. 

Propolis is a golden-dark brown resinous 
substance that worker bees gather and pack on their 
hind legs from the sap of trees, shrubs and flower 
blossoms, the resinous substance of propolis is then 
carried back to their colony combined with beeswax 
then used by the bees as a sealant and sterilant in and 
around the hive. Propolis has a protecting role for the 
bee colony. Beehives have been found to be more 

sterile than most modern day hospitals
 (7)

. 
Hundreds of publications have appeared in the 

last 40 years describing the biological and health 

enhancing properties of propolis
(8)

. Propolis has 
been documented to have many positive medical 
effects in many fields including an antibacterial, 

antiviral and antifungal effect 
(9-11)

.  Also propolis 

was found to have an effect against parasites
 ( 12,13) 

as an antiulcer (stomach, skin, buccal)
 (14,15)

as well 

as an antioxidant
(10)

 .
 
Researches have segregated 

and tested single substances in propolis; however, it 
is likely that the presence of a large number of 
products in propolis may produce a synergistic effect 
greater than the sum of the effects of individual 

components 
(16)

.
 
 Studies evaluating the efficacy of 

isolated constituents have demonstrated minimal 

effectiveness compared to the natural compound
(17)

. 

Similarly Ahn et al.,
 (8)

 stated that the health 
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enhancing effects are found in the ethanol extractable 
part of propolis called balsam.  

In spite of the big compositional differences of 
the different propolis types depending on its botanical 
origin, it is astonishing that the biological effects of 
the different propolis types are very similar.  
Antibacterial activity has been demonstrated against 
both, gram positive and gram negative bacteria, both 

aerobic and anaerobic types 
(18)

.
 
 

 
Moreover, in vitro antiviral activity of propolis 

has been attributed to a synergistic action of both 

flavonoid and flavanol components in propolis
(19)

. 
Daktarin® oral gel contains the active ingredient 
miconazole. Miconazole is an antifungal medicine 

used to treat infections with fungi and yeasts 
(20)

.
 

Miconazole also has some antibacterial action and 
kills certain bacteria that may also be present in the 

infection
 (21, 22)

.
 
 

However many side effects had been associated 
with its use in some patients, and the most commonly 
reported side effects include: nausea, vomiting, 

diarrhea, allergic reactions and hepatitis
 (23)

. Since 
daktarin® is widely used in the oral cavity as 
compared to propolis, it has been the aim of the 
present study to evaluate the efficiency of propolis in 
healing oral mucosal ulcers in comparison with 
daktarin®. 

 
2. Materials and Methods 

This study was undertaken in the department of 
Oral Histology and the department of Oral Pathology, 
Faculty of Oral and Dental Medicine, Cairo 
University, Egypt, based on an ethical approved 
protocol. 

Fifty two 3-months old male rats (albino rats) 
were selected, with an initial weight ranging between 
220 and 240 grams. The rats were kept in housing 
cages (polyethylene, 16×40×30 cm), six animals per 
cage, with standardized food and water, under a 
light/dark cycle of 12 h. The cages were kept in a 
room which had a constant temperature of 25±1°C. In 
order to prevent the animals from coming in contact 
with their feces and/or urine, a permeable metal floor 
was installed in the cages, separating the rats from the 
lower part of the cage. 

All surgical procedures were performed under 
general anesthesia, by intramuscular administration 
of 0.1 ml of ketamine hydrochloride (SIGMATEC 
Company) combined with 0.05 ml of xylazine 
hydrochloride (ADWIA Company), per 100 g body 
weight of the animal. After anesthesia, the labial 
mucosa was antiseptically cleaned with 2% 

chlorhexidine then a surgical mucosal wound was 
made in the labial mucosa of all animals by means of 
a 1-mm punch-biopsy instrument (Acu-Punch, 
Acuderm Inc., Ft. Lauderdale, FL, USA). The 
wounds were done so that their depths would include 
the submucosa. 

The same investigator performed all the surgical 
procedures. 

The animals were randomly divided into three 
groups as follows; group1 (G1; n=20) was treated 
with propolis applied to the wound site on the labial 
mucosa three times daily, group2 (G2; n=20) was 
treated with daktarin applied to the wound site on the 
labial mucosa three times daily, and group 3 (G3; 
n=12) was left to heal spontaneously and served as 
the control group. 

Within each group, the rats were subdivided such 
as 5 rats of G1, 5 rats of G2 and 3 rats of G3 were 
consecutively sacrificed on days 1, 3, 7 and 14. 

The type of propolis used in this study was Bee 
Propolis extract (Honey paste) (Y.S. Organic Bee 
Farms 2774N. 4351 Rd. Sheridan, IL 60551 USA). 
While the Daktarin® used was miconazole nitrate 
(Janssen Cilag. Pharm. N.V., Turnhoutseweg 30, B-
2340 Beerse, Belgium) 

Biopsy samples were fixed with 10% formalin 
and embedded in paraffin for histological 
examination. Specimens were cut into 5-μm sections 
and stained with: 

1. Haematoxylin-eosin (HE) stains. 
2. Mallory's trichrome stain used for collagen 

fibers identification. 
For immunohistochemical procedure: Sections of 
4-μm thickness were mounted over optiplus slides. 
These slides were electrically charged. The sections 
were de-paraffinized and rehydrated, rinsed in PBS 
and incubated in PBS containing H2O2 for ten 
minutes. The primary antibody used was the 
monoclonal mouse anti-human CD68, clone KP1 
(code N1577 Dako). The tissue sections were 
incubated with the primary antibody over night in 
moist chamber at 4˚C then rinsed with PBS, 3 times 2 
minutes each. The sections were labeled with a 
streptavidin- biotin method using Dako- LAB vision 
Catalog CA94539). The sections were visualized 
with freshly prepared solution containing 3, 3 
diaminobenzidin DAB the sections were finally 
counterstained with methylgreen and viewed by light 
microscope.   

The cellular staining pattern of anti-CD68, is 
granular cytoplasmic of variable intensity. The 
expression of macrophages was determined by 
counting the CD68-positive stained cells in 5 fields of 
magnification 400. The means and standard 
deviations were recorded for each group, and one-
way ANOVA was used to compare the differences of 
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the means of the groups and determine significant 
differences as well as Paired Student's t-Test to 
compare between each two groups at every time 
point.   

The number of CD68-positive cells was 
expressed as [(number of +ve cells)/per 400 x visual 
field]  

Slides were coded and microscopically examined 
to be evaluated for the histological parameters of 

wound healing 
(24, 25)

 including the amount of 
granulation tissue, inflammatory infiltrate collagen 
fiber deposition as well as endothelial cells in each 
wound. 

  
Histological evaluation: 

Scoring criteria were adopted after Sultana et 

al., 
(26)

 to compare the healing status of wounds in 
an ascending order for specific points as follows: 
Amount of granulation tissue (Profound - 1, 
Moderate - 2, scanty - 3, absent - 4). Inflammatory 
infiltrate (Profound - 1, Moderate - 2, few - 3), 
Collagen fiber orientation (Vertical - 1, Mixed- 2, 
Horizontal - 3), Amount of early collagen (Profound - 
1, Moderate - 2, Minimal - 3, Absent - 4). Amount of 
mature collagen was (Profound - 1, Moderate - 2, 
Minimal - 3).  In addition, dilated blood capillaries 
and endothelial cells proliferation was added as a 
scoring criterion as follows (Profound proliferation - 
1, Moderate proliferation- 2, capillary dilatation only 
- 3). 

Total healing score of each case was calculated 
by adding the score of individual criteria. Lower 
scores indicated poorer wound healing. While higher 
scores pointed to a better healing process. 
Healing status was graded as follows: 

Good (16 - 19), fair (12 - 15) and poor (08 - 11)
 (26)

.
 
 

 
3.Results 
Histological examination of the groups sacrificed 
on day one: 
The control group showed moderate inflammatory 
cell infiltration (neutrophils and macrophages) in the 
control cases. The cells with positive expression of 
CD68 (CD68+ macrophages) in control group were 
[(9.80 ± 3.70)/per 400 x visual field].  

Endothelial cells were noticeably dilated.  
No excessive granulation tissue was seen as well 

as no collagen fiber deposition as seen both 
histologically and by Mallory's trichrome stain. 
(Fig.1) 

Group 1 treated with propolis showed few 
inflammatory cell infiltrations (neutrophils and 
macrophages) in all cases. (Fig.2) CD68+ 

macrophages were [(6.00 ± 2.24)/per 400 x visual 
field]  

 Endothelial cells showed normal number and 
architecture with the exception of one case which 
revealed dilated blood vessels. 

No excessive granulation tissue was seen as well 
as no collagen fiber deposition. 

Group 2 treated with daktarin showed moderate 
inflammatory cell infiltration (neutrophils and 
macrophages) in 80% of cases and mild 
inflammatory cell infiltration in 20%. CD68+ 
macrophages in group 2 were [(8.40 ± 3.78)/per 400 
x visual field]  

Using ANOVA test and Paired Student's t-Test 
the difference in mean macrophage count (CD68+ 
macrophages) did not show any statistical 
significance between different groups, P > 0.05 
(Tables I-IV and histogram I)  

All cases revealed dilated blood vessels and 40% 
of them their dilatation was extreme. 

No excessive granulation tissue was seen as well 
as no collagen fiber deposition  

 
Histological examination of the groups sacrificed 
on day three: 

The control group showed profound 
inflammatory cell infiltration (neutrophils and 
macrophages) in control cases. (Fig. 3) The cells with 
positive expression of CD68 (CD68+ macrophages) 
in control group were [(22.0 ± 6.82)/per 400 x visual 
field] . 

Endothelial cells showed proliferation and 
attempts of excessive blood vessel formation. 

Excessive granulation tissue was seen as well as 
collagen fiber deposition in a mesh like pattern. 

Interrupted epithelization covered the granulation 
tissue. 

Group 1 treated with propolis showed a few 
inflammatory cell infiltrations (neutrophils and 
macrophages) in 4 cases (Fig. 4) while 1 case still 
showed moderate inflammatory cell infiltration. 
CD68+ macrophages in group 1 were [(10.8± 
4.09)/per 400 x visual field]  

Endothelial cells showed normal number and 
architecture. 

No excessive granulation tissue was seen. A 
small amount of well organized horizontally oriented 
collagen fibrils were seen. 

Evidence of early epithelization was seen in all 
cases of group 1 

Group 2 treated with daktarin® showed profound 
inflammatory cell infiltration (neutrophils and 
macrophages) in one of cases, moderate 
inflammatory cell infiltration in 3 of the cases and 
few inflammatory cell infiltration in one case. The 
cells with positive expression of CD68 (CD68+ 
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macrophages) in group 2 were [(24.8± 5.50)/per 400 
x visual field] 

Using ANOVA test, there was a highly 
significant difference in mean macrophage count (CD 
68+) between different groups, (P=0.004).  (Table V 
and histogram II). Using Paired Student's t-Test 
CD68+ macrophages in group 1 were significantly 
lower than those in both control group and group 2, P 
<0. 01. However, no statistical significance was 
found between G2 and control group P>0.05 (Tables 
VI-VIII)  

All cases revealed dilated blood vessels but no 
endothelial proliferation. A moderate amount of 
granulation tissue was seen as well as collagen fibrils 
deposition. Some of the collagen fibrils showed 
disorganization while some were well organized. 

Evidence of early epithelization was seen in all 
cases of group 2 except the one showing profound 
inflammatory cell infiltration. (Fig. 5) 

 
Histological examination of the groups sacrificed 
on day seven: 

The control group showed a marked decrease in 
inflammatory cell infiltration with only sporadic 
chronic inflammatory cells seen in the examined 
fields. The cells with positive expression of CD68 
were [(15.2± 5.31)/per 400 x visual field].  

A slight increase in the number of blood vessels 
than normal was seen, as well as more than group 1 
and group 2. 

Granulation tissue still persisted under an 
incompletely epithelized wound surface which 
showed re-epithelization delay compared to the other 
two groups. Collagen bundles showed some 
organization, yet with delayed collagen build up and 
delay in scar maturation compared to the other 
groups. Collagen showed mainly a wavy or 
longitudinal organization of the fibers (Figs. 8 & 9) . 

Group 1 treated with propolis showed almost no 
inflammatory cells infiltration with normal number 
and architecture of the blood vessels. CD68+ 
macrophages were [(5.40 ± 2.07)/per 400 x visual 
field] (Fig. 6). 

No excessive granulation tissue was seen. And 
the collagen bundles showed complete organization. 
Complete epithelization was seen (Fig. 10) . 

Group 2 treated with daktarin showed very few 
inflammatory cells in 2 cases and few inflammatory 
cells in 3 cases. The cells with positive expression of 
CD68 were [(8.60 ± 1.67)/per 400 x visual field] 
(Fig. 7). 

Using ANOVA test, there was a highly 
significant difference in mean macrophage count (CD 
68+) between different groups, (P=0.004).  (Table IX 
and histogram III). Using Paired Student's t-Test 
CD68+ macrophages in group 1 were significantly 

lower than those in both control group and group 2, P 
<0. 01. Moreover, there was a statistical significance 
between G2 and control group (p<0.05and >0.01) 
(Tables X-XII)  

All cases revealed normal vascularity. 
Granulation tissue was scanty and showed complete 
epithelization. Collagen fibers showed good 
organization, with few areas showing a mixed 
horizontally oriented and mesh like pattern of 
collagen organization (Fig.11) 

Histological examination o f the groups 
sacrificed on day fourteen: 

All three groups including the control group, 
group 1 and group 2 showed clearance of all 
inflammatory cells and normal vascularity. No 
granulation tissue was seen. And the collagen bundles 
showed complete organization. Complete 
epithelization was seen. No histopathological 
differences were seen between the different groups. 

The progression of healing was assessed 
histologically on the basis of individual scoring 

criteria adopted after Sultana et al., 
(26)

 used on 
days 1, 3, 7 and 14. The results showed that wounds 
healed progressively with time. 

On day 1 healing status was poor for all 
examined cases. On day 3 healing status was poor for 
all control group, as well as 40% of G1 and 80% of 
G2. However, 60% of G1 and 20% of G2 showed fair 
healing. On day 7; healing status was fair for all 
control group, as well as 40% of G1 and 80% of G2, 
while 60% of G1 and 20% of G2 showed good 
healing. On day 14, healing status was fair for 50% of 
control group, as well as 40% of G2. But, healing 
was good for 100% of G1 and 60% of G2 as well as 
50% of control group. 

From the above findings it can be summarized 
that the peak of inflammatory cells infiltration was 
seen at the control group not treated by either 
propolis or daktarin, with declining cell numbers in 
all groups after one week. The group treated with 
propolis showed a noticeable low inflammatory cell 
infiltrate at all time points along the study. The cells 
with positive expression of CD68 (CD68+ 
macrophages) were significantly lower than both 
control group and group 2 at day 3 (P <0. 01), but 
was significantly lower compared to control group 
only on day 7. Inflammatory cells completely cleared 
by day 14 for all groups. 

All cases showed dilated blood vessels with 
variable intensities  on day 1, however only the 
control group showed endothelial cell proliferation on 
day 3 which persisted till day 7  but with a fewer 
number.  

Granulation tissue was noticeably found in the 
early stages of wound healing in both the control 
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group and group 2; more prominently in the control 
group. Granulation tissue decreased by day 7, but 
remained more in the control group compared to 

group 1 and group 2. No granulation tissue was found 
in any of the groups by day 14. 

 
 

 
Fig. (1):  Photomicrograph of labial mucosa of 1st 
postoperative day in control group (G 3) showing 
wound site and underlying disorganized collagen 
(Mallory trichrome x 100). 

 

 
Fig. (2):  Photomicrograph of labial mucosa of 1st 
postoperative day in propolis group showing wound 
site with few inflammatory cell infiltration. (H&E 
stain x 100). 
 

 

 
Fig. (3): Photomicrograph of labial mucosa of 3rd 
postoperative day in control group showing severe 
inflammatory cell infiltrate. (H & E stain x 100). 
 
 

 
Fig.  (4): Photomicrograph of labial mucosa of 3rd 
postoperative day showing mild inflammatory cell 
infiltrate in G1. (H & E stain x 100). 
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Fig.  (5): Photomicrograph of labial mucosa of 3rd 
postoperative day showing profound inflammatory 
cell infiltrate and dilated blood vessels in one of the 
lesions in G2. Note the lack of epithelization with 
severe inflammatory response. (H & E stain x 100). 
 

 
Fig. (6): A: Immunohistochemical photomicrograph 
of labial mucosa of 7th postoperative day in G1. 
(CD68 x 400). 
 

Collagen fiber deposition was present in all 
groups starting in the early stage of wound healing 
(3-day). Collagen appeared bluish when examined by 
Mallory's trichrome stain. There was a quantitative 
increase in collagen synthesis which increased with 
time in subsequent groups. Collagen fibers 
orientation ranged from a mesh like organization in 
the control group to horizontally oriented fibrils in 

group 1. Mixed orientation was seen in group 2. 
Collagen fibrils showed organization and maturation 
on day 7 in all cases, although collagen in the control 
group showed some delay in scar maturation 
compared to the other groups. Collagen fibers 
showed maturation and horizontal organization in all 
cases on day 14. 

 
Fig.(7): Photomicrograph of labial mucosa of 7th 
postoperative day showing mild inflammatory cell 
infiltrate in G2. (CD68 x 400) 

 

 
Fig. (8): Photomicrograph of labial mucosa of 7th 
postoperative day showing short wavy, longitudinally 
arranged collagen bundles in control group. 
(Mallory's Trichrome stain x 200) 
  

C 

C 
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Fig. (9): Photomicrograph of labial mucosa of 7th 
postoperative day showing longitudinally arranged 
collagen bundles in control group. (Mallory's 
Trichrome stain x 400) 

 

 
Fig. (10): Photomicrograph of labial mucosa of 7th  
postoperative day showing well organized 
horizontally oriented collagen deposition in G1. An 
indication of good healing (Mallory's trichrome stain 
x 400) 

 
 
 

 
Fig. (11): Photomicrograph of labial mucosa of 7th  
postoperative day showing a mixed horizontally 
oriented and mesh like pattern of collagen 
organization in G2 (Mallory's Trichrome stain x 400) 
 
 

 
Histologically assessed scoring criteria showed 

that healing progressed with time in all groups. G1 
treated with propolis showed advanced healing when 
compared with the other two groups at all time 
points. Early epithelization was seen starting day 3 in 
all groups, however, cases showing profound 
inflammatory cells infiltration did not show 
epithelization in this early stage. On day 7, all 
examined cases showed epithelization. 
 

 
Table I: difference in mean macrophage count (CD 68)   between different groups after 1day using ANOVA 
statistical test: 

 
Group 

Mean macrophage count (CD 68) 

M±SD F-Value p-Value 
Control 9.80 ± 3.70  

1.679   
 

0.228 Propolis 6.00 ± 2.24 
Daktarin® 8.40 ± 3.78 

No significant difference, (p>0.05). 
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Table II: Difference in mean macrophage count (CD 68)   between Control and Propolis groups after 1day 
using Paired Student's t-Test  

 
Group 

Mean macrophage count (CD 68) 
M±SD t-Value p-Value 

Control 9.80 ± 3.70 1.9649 0.0850 
Propolis 6.00 ± 2.24 

Not significant difference, (p>0.05). 
 
Table III: Difference in mean macrophage count (CD 68)   between Control and Daktarin® groups after 1day 
using Paired Student's t-Test  

 
Group 

Mean macrophage count (CD 68) 
M±SD t-Value p-Value 

Control 9.80 ± 3.70 0.5916 0.5704 
Daktarin® 8.40 ± 3.78 

Not significant difference, (p>0.05). 
 
Table IV: Difference in mean macrophage count (CD 68)   between Propolis and Daktarin® groups after 1day 
using Paired Student's t-Test  

 
Group 

Mean macrophage count (CD 68) 
M±SD t-Value p-Value 

Propolis 6.00 ± 2.24 1.2216 0.2566 
Daktarin® 8.40 ± 3.78 

Not significant difference, (p>0.05). 
 

 
Histogram I: Showing difference in macrophage count (CD 68)   between different groups after 1day. 

 
Table V: Difference in mean macrophage count (CD 68)   between different groups after 3days using ANOVA 
statistical test: 

 
Group 

Mean macrophage count (CD 68) 
M±SD F-Value p-Value 

Control 22.0 ± 6.82 
 

 
8.814 

 
0.004** 

Propolis 10.8± 4.09 
Daktarin® 24.8± 5.50 

** High significant difference, (p<0.01). 
 



Life Science Journal 2012;9(2)         http://www.lifesciencesite.com 

 

632 

 

Table VI: Difference in mean macrophage count (CD 68)   between Control and Propolis groups after 3days 
using Paired Student's t-Test  

 
Group 

Mean macrophage count (CD 68) 
M±SD t-Value p-Value 

Control 22.0 ± 6.82 3.6003 0.0070** 
Propolis 10.8± 4.09 

** High significant difference, (p<0.01). 
 
Table VII:  Difference in mean macrophage count (CD 68)   between Control and Daktarin® groups after 
3days using Paired Student's t-Test  

 
Group 

Mean macrophage count (CD 68) 
M±SD t-Value p-Value 

Control 22.0 ± 6.82 0.7149 0.4950 
Daktarin® 24.8± 5.50 

Not significant difference, (p>0.05). 
 
Table VIII: Difference in mean macrophage count (CD 68)   between Propolis and Daktarin® groups after 
3days using Paired Student's t-Test  

 
Group 

Mean macrophage count (CD 68) 
M±SD t-Value p-Value 

Propolis 10.8± 4.09 5.0936 0.0009** 
Daktarin® 24.8± 5.50 

** High significant difference, (p<0.01). 
 

 
 Histogram II: Showing difference in macrophage count (CD 68)   between different groups after 3days. 
 
Table IX: Difference in mean macrophage count (CD 68)   between different groups after 7days using 
ANOVA statistical test: 

 
group 

Mean macrophage count (CD 68) 
M±SD F-Value p-Value 

Control 15.2± 5.31  
10.61     

 
0.002** Propolis 5.40 ± 2.07 

Daktarin® 8.60 ± 1.67 
** High significant difference, (p<0.01). 
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Table X: Difference in mean macrophage count (CD 68)   between Control and Propolis groups after 7days 
using Paired Student's t-Test  

 
Group 

Mean macrophage count (CD 68) 
M±SD t-Value p-Value 

Control 15.2± 5.31 4.7012 0.0015** 
Propolis 5.40 ± 2.07 

** High significant difference, (p<0.01). 
 
Table XI: Difference in mean macrophage count (CD 68)   between Control and Daktarin® groups after 7days 
using Paired Student's t-Test  

 
Group 

Mean macrophage count (CD 68) 
M±SD t-Value p-Value 

Control 15.2± 5.31 3.5109 0.0080** 
Daktarin® 8.60 ± 1.67 

** High significant difference, (p<0.01). 
 
Table XII: Difference in mean macrophage count (CD 68)   between Propolis and Daktarin® groups after 
7days using Paired Student's t-Test  

 
Group 

Mean macrophage count (CD 68) 
M±SD t-Value p-Value 

Propolis 5.40 ± 2.07 2.6854 0.0277* 
Daktarin® 8.60 ± 1.67 

Significant difference, (p<0.05and >0.01). 
 

 
Histogram III: Showing difference in macrophage count (CD 68)   between different groups after 7days. 
 
4. Discussion: 

We chose to study wound healing by second 
intention because it is a clinical condition that is 
frequently encountered in traumatic oral ulcers and 
by the oral surgeons. An experimental time period of 
14 days was chosen because most wounds even if 
infected would show complete healing by the end of 
this time period. 

A chief strength of this study was that all of the 
wounds were made under the same experimental 
conditions and were standardized for size, depth and 
site. The choice of male rats also cancelled the effect 
of sex hormones on wound healing. Sex hormones 
likely modulate oral mucosal wound healing. 

Studies in rats are of low cost and provide useful 
information that could be difficult to obtain in 
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humans. In studies with humans, it is difficult to 
eliminate biases in relation to their behavioral 
variables, and standardize and maintain the same 
living conditions during the entire experiment. Thus, 
the use of rats in this work produced simple 
information but still capable of encouraging further 
researches in this area of knowledge. 

In the present study, surgical mucosal wounds 
were made in the labial mucosa of all animals by 
means of a 1-mm punch-biopsy instrument before 
being removed with a scalpel from the rat’s labial 
mucosa. This method is very useful for creating 
uniform ulcer diameters.  

Since reduced wound inflammation is associated 

with improved tissue repair
 (27, 28)

, we examined 
inflammatory cell infiltration in the oral mucosal 
wounds of different groups. Whereas macrophages 
infiltration was found in all the studied specimens 
peaking in day 3 for all groups, the cells with positive 
expression of CD68 (CD68+ macrophages) were 
significantly lower than both control group and the 
group treated with daktarin at day 3 (P <0. 01), but 
was significantly lower only in comparison to control 
group on day 7 

Neutrophils and macrophage infiltration is the 
most prominent feature of the innate response, but 
they are also a double edged sword. They are 
aggressive against microbes, but they cause major 
collateral damage by releasing a corrosive cocktail of 

protease enzymes and active oxygen species 
(4)

.  
 
Even though crucial for antibacterial defense, 

neutrophils and macrophages can become an 
unwelcome, damaging presence in a wound, if they 

stay in residence for too long
 (4)

.
 
 

Hence, lower inflammatory responses have been 

associated with faster wound healing 
(29, 30)

.  
There was a decrease in CD68 positive cells in 

the group treated with propolis at all time points 
along the study. This was of a statistical significance 
when compared to both control group and group 2 on 
day 3, (P <0. 01) 

However, on day 7, the group treated with 
propolis showed significantly lower macrophage 
count compared to the control group, P<0. 01, but did 
not show statistical significance compared to group 2. 

The finding of reduced inflammatory cell 
infiltration in oral wounds treated by propolis is in 
keeping with the accelerated repair. The anti-
inflammatory activity of propolis has been reviewed 

by Almeida and Menezes, 
(31)

. Propolis has 
inhibitory effects on mieloperoxidase activity, 
NADPH-oxidase ornithine decarboxilase, tirosine-

protein-kinase, and hyaluronidase from guinea pig 
mast cells. This anti-inflammatory activity can be 
explained by the presence of active flavonoids and 
cinnamic acid derivatives. The former includes 
acacetin, quercetin, and naringenin the latter includes 
caffeic acid phenyl ester (CAPE) and caffeic acid 

(CA)
(31)

. On the other hand, Santos et al., 
(32)

 
observed that propolis propolis gel and Daktarin 
showed complete clinical remission of palatal edema 
and erythema and concluded that the efficacy of 
propolis was comparable to Daktarin. 

Nevertheless, in the oral cavity, propolis had 
been found to inhibit different pathogenic microbes 

such as bacteria, fungi and viruses
(33-35)

  and can be 
successfully applied against the different 
stomatological pathologic conditions: stomatitis, 

paradontosis, gingivitis and caries
(34,36,37)

.  
In the present study, granulation tissue was 

noticeably found in the early stages of wound healing 
in both the control group and group 2; more 
prominently in the control group. This is in line with 

Stephens et al., 
(38,40)

 who stated that oral mucosal 
fibroblasts produce HGF as well as  keratinocyte 
growth factor, platelet-derived growth factor (PDGF) 
and fibroblast growth factor (FGF-2). Following 
injury, fibroblasts migrate into the wound, proliferate 
and produce the matrix proteins (fibronectin, 
hyaluronic acid, collagen and proteoglycans) and, in 

doing so, form granulation tissue 
(41)

. They also 
interact with keratinocytes, releasing growth factors 
and cytokines that play a further role in modulating 

wound repair 
(42)

. The composition of the ECM (and 
thus the final wound healing outcome) can be altered 
by the balance between the MMPs and TIMPs 
enzymes produced by fibroblasts.  

In this study, granulation tissue decreased by day 
7, but remained more in the control group compared 
to group 1 and group 2. No granulation tissue was 
found in any of the groups by day 14.  
The orderly collagen formations at different stages of 
wound healing at different days have been recognized 
as histologic characteristics of  healing. These include 
increased diameter, increased inter-fibril binding, and 
rearrangement of fibrils with time to become more 

organized in a manner that maximizes strength
(43)

. 
Based on these histological parameters it was noticed 
in our study that collagen fiber deposition was 
present in all groups starting in the early stage of 
wound healing (3-days). Increasing with time until it 
reached a maximum mature arrangement by day 14. 
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This is in accordance with Cotran et al., 
(44)

 and 

Barbul, 
(45)

.  
Collagen fibers orientation ranged from a 

mesh like organization in the control group to 
horizontally oriented fibrils in group 1. Mixed 
orientation was seen in group 2. Collagen fibrils 
showed organization and maturation on day 7 in all 
cases. Horizontal collagen orientation during wound 

healing had been reported by Mustafa, 
(24)

and 

Barbul,
 (45)

. Although collagen in the control group 
showed some delay in scar maturation compared to 
the other groups, collagen fibers showed maturation 
and horizontal organization in all cases on day 14, 
hence indicating complete healing. 

In this current study, all cases showed complete 
epithelization on day 7, this is in agreement with 
Yilmaz et al', who when evaluated the therapeutic 
effectiveness of honey on oral mucosal ulcers stated 
that the wounds of all their studied groups were 
covered by new mucosa epithelium and were similar 

to the normal one on day 7 and 14.
 (46)

 
 
Conclusion: 

Propolis has an enhancing effect on the healing 
of oral mucosal wounds. It was linked to decreased 
inflammatory reaction. Therapeutic value of propolis 
in oral mucosal wound healing is more effective 
compared to daktarin. Further investigations about 
the therapeutic effects of propolis on oral lesions 
might substitute or aid the conventional treatment 
methods. Thus, further in vivo investigations are 
required to support this assumption. 
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