
Introduction
Traditional medicine has been used to treat human pain 
for thousands of years. This treatment instrument remains 
one of the most innovative medication supply sources. 
The popularity of herbal remedies has increased among 
patients seeking conventional treatment approaches, as well 
as among patients and physicians.1,2

In Germany, a regulatory agency known as Commission 
E investigated the quality, clinical efficacy, and applications 
of 300 herbal products as part of a comprehensive study 
of common herbs. These surveys have contributed to the 
standardization of herbal medicines.3 Currently, herbal 
products in the United States are subject to stringent 
restrictions. Herbal remedies have been effectively utilized 
to treat skin diseases in Europe and Asia for thousands of 
years. Now, these treatments are the subject of scientific 
inquiry. Several herbal remedies for dermatological 

diseases are now under investigation, many of which have 
demonstrated substantial scientific proof of efficacy.4 
The olive tree’s leaves, fruit, wood, and bark contain the 
bitter substance oleuropein, some fatty acids, nitrogen, 
phosphorus, calcium, and magnesium, as well as sugars. 
Oleuropein is a phenolic chemical with various blood 
vessel and blood pressure-lowering, anti-inflammatory, 
anti-rheumatic, diuretic, anti-atherogenic, and antipyretic 
activities.5

According to nutrition experts, olive is a very beneficial 
plant for human health which helps prevent heart disease. 
Olive leaves are known to contribute to reducing blood 
pressure. Even though this plant’s fruit is heavy in fat, it is 
an excellent source of oleic acid, omega-9 unsaturated fatty 
acids, and vitamin A. Olives can also stimulate hunger. Olive 
leaf decreases blood pressure, and its decoction is effective 
for toothache relief. Olive oil was primarily employed as 
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Abstract
Background: In recent years, the use of herbal remedies has grown increasingly popular, attracting not only patients exploring 
alternative treatment options but also gaining interest from both patients and healthcare professionals alike. Recurrent aphthous 
stomatitis is a prevalent condition affecting the oral cavity, with various treatments proposed by researchers over time. This study 
aimed to investigate the effectiveness of oleuropein on healing recurrent aphthous stomatitis.
Methods: The research involved 60 participants, aged 19–45 years, all with a history of oral ulcers. They were randomly divided 
into three groups: a control group using 0.2% chlorhexidine mouthwash, an oleuropein mucoadhesive paste group, and a base 
(placebo) group. Statistical analysis was carried out using the paired sample t-test, ANOVA, and the Kruskal-Wallis test (Wilcoxon 
signed-rank test).
Results: At the start of the study, no significant differences were observed in the average wound pain scores among the three groups 
(P > 0.05). However, on days 2, 4, and 6, a significant reduction in pain was noted in both the mucoadhesive paste group and 
the control groups compared to the base group. On the second day, the efficacy index of the control was higher than that of the 
mucoadhesive paste and the base material. Also, there was a significant difference between the adhesive mucus and the control 
groups with the base material. The recovery rate was significantly higher in the control group than in the mucoadhesive paste and 
base group. All treatments were well-tolerated by the patients, with no complications reported throughout the study.
Conclusion: This study showed that oleuropein has beneficial effects on healing recurrent aphthous stomatitis. Therefore, it is 
suggested as a substance for healing wounds in the mouth.
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a laxative and to alleviate nervous symptoms in ancient 
medicine. Olive oil reduces the deposition of cholesterol 
on the walls of blood vessels and arteries, as well as their 
constriction, in addition to reducing bad blood cholesterol 
and preventing the formation of vascular issues. This plant 
and its oil contain anti-cancer and anti-inflammatory 
capabilities to prevent intestinal irritation to the greatest 
extent feasible. Olives are also recognized for their ability 
to prevent and treat asthma and arthritis. The majority of 
these pharmacological activities are related to antioxidant 
capabilities of oleuropein. This compound possesses 
potent antibacterial, antifungal, and antiviral activities. 
Additionally, this combination is good at enhancing the 
immunological response.5

Some individuals use oleuropein for medical purposes, 
believing it kills only dangerous germs. Comparing with 
industrial antibiotics, it eradicates both helpful and 
dangerous microorganisms without discrimination. 
Oleuropein has also powerful antioxidant effects. This 
characteristic supports improved health since it inhibits 
free radicals from destroying cells. This compound inhibits 
excessive oxidation.5

First, oleuropein searches the body for infectious 
organisms. Then, it attacks them and destroys their outside 
lining. This results in structural variations within the 
infectious mass. As a result, the crime cannot serve any 
purpose and cannot be rebuilt. Typically, it is administered 
orally for medicinal purposes. It is utilized generally for 
many days. This quantity ingested is absorbable by the body. 
To be successful, this mixture must be used with substances 
and quantities that are compatible with it. Therefore, there 
is a larger chance of compositional compatibility if all 
European items are bought from a single source. In the early 
twentieth century, oleuropein was initially extracted. It was 
believed that this combination confers disease resistance 
to olive trees. Scientists thought that this substance might 
have the same impact on people. In the latter part of the 20th 
century, further laboratory experiments on this chemical 
were done. These investigations demonstrated that this 
chemical lowers blood pressure in experimental animals; 
thus, it was widely utilized (5). This study’s objective was to 
examine the influence of oleuropein on the healing of RAS. 

Methods
Preparation of oleuropein extract
The necessary olive fruit sample was gathered during the 
harvest season, between late September and early October, 
and immediately frozen following transfer. This olive was 
picked from the olive tree collecting research station in 
the city of Kazeroon, which is linked with the Agricultural 
and Natural Resources Research Center of Fars province.
In this study, oleuropein was isolated using the Bradford 
and Malik technique. Using surgical blades, the kernels of 
frozen olives were separated using this procedure. Then, 
using a scale with four decimal places, one gram of seedless 
olive fruit was weighed and pulverized and softened in a 
mortar. Next, the pulverized tissue was extracted in 10 ml 
of 80% methanol for 30 seconds using a Brinkam Model 

PT 3100 mixer at maximum speed. This was repeated 
three times, each time for 10 seconds, and the resulting 
mixture was centrifuged at 39,000 g for 20 minutes. After 
centrifugation, the floating liquid was spilled onto the far 
surface, and its sediment was extracted a second time with 
10 ml of methanol containing 80% methanol, bringing 
the total amount of methanol extraction to 25 ml. The 
extracted material was then strained through a filter with 
a pore size of 20 microns and stored at -20 degrees until 
the tests were conducted.6

Preparation of the plastic base
Oral sticky mucus paste is produced by mixing sodium 
carboxymethyl cellulose, pectin, and gelatin with a plastic 
base. By rapidly chilling a heated mixture of 5% low-density 
polyethylene in liquid paraffin, plastic base gel is produced. 
To this end, polyethylene was added to Boshari, and liquid 
paraffin at a temperature of 80°C was added in a quantity 
equal to two times the weight of polyethylene. The gel was 
agitated at 130°C until it reached the required viscosity. The 
remaining heated paraffin was then added gradually to the 
mixture while stirring continued until all of the paraffin 
had been added. After one hour of stirring, swiftly transfer 
the liquid into an aluminum foil container that has been 
chilled with salt ice until it is absolutely cold. The resultant 
substance is known as plastic base gel.7

Formulation of mucus-sticky base
The proposed formula for the base consists of 16,6% 
gelatin, 16,6% pectin, and 16,6% sodium carboxymethyl 
cellulose, and the plastic base can reach a maximum of 
100%. Gelatin, pectin, and sodium carboxymethyl cellulose 
powders were initially sieved via a 200-mesh screen. Adding 
sodium carboxymethyl cellulose, pectin, and lastly gelatin 
to a plastic foundation while continually stirring until a 
homogeneous base is created is the ideal approach for 
producing sticky mucus.8

Medicinal formulation for mucus adhesive with oleuropein
To create the sticky mucus paste containing oleuropein, the 
extract prepared evenly in the initial step of manufacture 
was added to the plastic base and stirred until the mixture 
was well combined. Then, the remaining formula 
components were added to the plastic base containing 
the medication according to the manner described in the 
section on producing sticky mucus paste, and mixing was 
maintained until the manufacture of a uniform adhesive 
mucus paste.8

Study Design 
The study population included 60 volunteer students from 
Kerman and Bahonar University of Medical Sciences with 
a history of RAS. Participants were randomly divided into 
three groups of 20: the oleuropein mucoadhesive group, the 
mucus sticky base group, and the control group. Oral ulcers 
were defined as those that recur at least twice annually and 
heal within 10 days without leaving a scar.
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Inclusion Criteria
•	 Adults aged 18 years or older.
•	 Ulcers less than or equal to 1 cm in size.
•	 Ulcers healing within 10 days without medication.

Exclusion criteria
•	 Ulcers caused by sharp tooth edges, broken 

restorations, orthodontic appliances, or partial 
dentures.

•	 Known medical conditions such as anemia, unusual 
skin lesions, recurrent respiratory tract infections, 
similar wounds in the genital area, or swelling and 
pain in the joints.

•	 Symptoms involving the eyes (e.g., blurring, redness, 
tearing).

•	 Use of medications to treat ulcers before enrollment 
or after 72 hours of ulcer development.

•	 Drug allergies.
•	 Pregnancy or lactation.
•	 History of immune-related issues or recent treatment 

with systemic steroids or immunosuppressive agents 
within the past month.

•	 Use of nonsteroidal anti-inflammatory drugs 
(NSAIDs), oral antihistamines, or antibiotics in the 
month preceding enrollment.

•	 Participation in another clinical trial in the previous 
three months.

Consent and Preliminary Assessments
Before enrollment, all participants provided informed 
consent. It was explained to them that they might be placed 
in one of four treatment groups, with detailed explanations 
about oral ulcers provided. Reference images of oral ulcers 
were shared to help volunteers identify their condition 
accurately. An intraoral examination was performed for 
all participants to document ulcer characteristics, which 
were recorded in a dedicated form.

The study materials
A mucoadhesive paste containing oleuropein and a 
placebo paste devoid of active ingredients were packaged 
in coded containers by individuals uninvolved in the 
research to maintain the double-blind nature of the trial. 
The control group was administered standard treatments 
(Benzydamine mouthwash, Chlorhexidine mouthwash, 
and Betamethasone lotion).

Participants were instructed to apply the prescribed 
paste to their ulcers four times daily (after breakfast, 
lunch, dinner, and before bed). Clinical assessments were 
conducted on days 0, 1, 4, 6, and 10. Ulcer diameters were 
measured with a periodontal probe, focusing on the most 
prominent ulcer or one located in an easily accessible area 
if multiple ulcers were present.

Pain intensity over the 10-day observation period 
was measured using the Visual Analogue Scale (VAS), 
where 0 represented no pain, and 10 indicated the worst 
imaginable pain.9 Patients received instructions for proper 
documentation of daily pain levels and were asked to record 

their pain intensity one hour after taking their morning 
dose of medication.

The severity of erythema and exudate was evaluated using 
criteria developed by Greer et al. 10 (Erythema Scoring: 
0: No erythema, 1: Pink/light red, 2: Red (not dark), 3: 
Dark red). Exudate Scoring: 0: No exudation, 1: Light 
exudation, 2: Moderate exudation, 3: Heavy exudation with 
pseudomembrane formation.10

Also, in this study, 3 indices are examined and calculated: 
Efficacy Indices (EI), Marked Improvement Rate (MIR), 
and Improvement Rate (IR).11 To evaluate EI, the wound 
size on days 0, 4, 6, and 10 is put into the following formula:

Desired day EI = Wound size on desired day - Wound 
size on day 0: Wound size on day 0 * 100%Accordingly,
1.	 EI equals 100% as improvement
2.	 ≤ 70% EI < 100% indicates significant improvement
3.	 ≤ 30% EI < 70% indicates moderate improvement
4.	 EI < 30% indicates no improvement.

The averages for cases 1 and 2 on days 4, 6, and 10 
reflect MRI results recorded on those specific days, while 
the averages for cases 1, 2, and 3 in the same timeframe 
represent the improvement rate (IR). Additionally, data 
on variables such as age, gender, annual ulcer recurrence 
frequency, common sites of involvement, ulcer formation 
duration, average number of ulcers per period, ulcer size, 
and recurrence intervals were collected.

Statistical analyses were performed using a two-paired-
sample t-test, ANOVA, the Kruskal-Wallis test, Wilcoxon 
signed-rank test, and Chi-squared test via SPSS version 26. 

This study adhered to the International Guidelines for 
Human Research. It was carried out under the oversight 
of the Ethics Committee of Kerman University of Medical 
Sciences (Ethical Code: 940648).

Results
In this study, three groups were evaluated as follows: Group 
A: Mucoadhesive paste containing oleuropein; Group B: 
Mucoadhesive paste without oleuropein; Group C: Control 
group.

A total of 60 patients participated in the study, distributed 
evenly across the groups (20 per group based on random 
numbers). The study included 37 women and 23 men, with 
ages ranging from 19 to 45 years, and an average age of 
27.31 ± 4.23 years (Table 1).

At the start of the study, no significant differences were 
observed in the average wound pain scores among the three 
groups (P > 0.05). However, on days 2, 4, and 6, a significant 
reduction in pain was noted in both the mucoadhesive 
paste (Group A) and control groups (Group C) compared 
to Group B (P < 0.05) (Table 2). 

On the second day, the efficacy index of the control was 
higher than that of the mucoadhesive paste and the base 
material (P = 0.03). Also, there was a significant difference 
between the groups of the adhesive mucus and the control 
with the base material (P = 0.002). The control group had a 
significantly higher recovery rate compared to the adhesive 
and base mucus groups; this recovery rate was significant 
in the positive control and base material groups (P = 0.03). 
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Over time, pain scores decreased more significantly in 
Groups A and C, with no considerable difference between 
these two groups. The base group (Group B), however, 
showed less substantial improvement in pain scores.

On the second day, the efficacy index of the control group 
was significantly higher than that of both the adhesive 
mucus and base material groups (P = 0.03). A notable 
difference was also observed between Groups A and C 
compared to Group B (P = 0.002). The recovery rate was 
significantly higher in the control group than in Groups 
A and B, with statistical significance noted between the 
control group and Group B as well (P = 0.03). By the fourth 
day, the control group maintained a higher efficacy index 
and recovery rate than both Groups A and B. Additionally, 
Group A demonstrated significantly higher efficacy and 
recovery compared to Group B (P < 0.05).

On the sixth day, as more patients recovered, the control 
group continued to show significant improvements 
compared to Group B (P < 0.05). While improvements 
were observed in Group A compared to Group B, these 
differences were not statistically significant. At the start of 
the study, no significant differences were found in wound 
size among the three groups (P > 0.05). However, by days 
4 and 6, a significant reduction in average wound size was 
seen in the control group compared to both Groups A and 
B (P < 0.05). There was no statistically significant difference 
in wound size between Groups A and B during this period 
(P > 0.05((Table 3).

On day 2, the control group showed a considerably greater 
efficacy index than Group B (P < 0.05), but no significant 
differences were noted between Groups A and C (P > 0.05). 
Recovery rates among all groups appeared similar at this 
point (P > 0.05). By day 4, the control group demonstrated 

both a much higher efficacy index and a statistically 
significant recovery rate compared to other groups 
(P < 0.05). No notable differences were found between 
Groups A and B regarding these parameters (P > 0.05). On 
day 6, the control group consistently outperformed Groups 
A and B in terms of efficacy and achieved statistically 
significant improvement rates compared to both groups 
(P < 0.05). While slight differences were observed between 
Groups A and B, these was no statistically significance 
(P > 0.05).

All treatments were well-tolerated by the patients, with 
no complications reported throughout the study. 

Discussion
Recurrent aphthous stomatitis (RAS) are prevalent 
oral disorders that affect 12 to 20% of the population. 
Numerous compounds have been studied for their ability 
to heal oral wounds and decrease postoperative sequelae 
(11). Wound healing is a complicated process involving a 
number of regulated elements. Several chemicals that only 
occur during embryonic development are present in the 
bud tissue during this stage. The regenerated bud tissue 
contains fibroblast cells with a particular phenotype. After 
tissue injury disrupts the epithelium, re-epithelialization 
occurs rapidly to preserve tissue integrity.12

Wound healing begins at the time of damage and can last 
for varying amounts of time, depending on the severity 
of the wound and its three-phase healing process. 1- 
inflammatory phase, 2- phase of proliferation, and 3- phase 
of remodeling.13,14

This study demonstrated that topical oleuropein 
promotes RAS healing. The study revealed that oleuropein 
exhibits positive effects on wound healing. Additionally, 
findings indicated that using adhesive mucus, compared 
to the standard base treatment, helps alleviate pain and 
decrease wound size.

The hunt for natural wound-healing therapies has 
brought attention to plant extracts. About sixty percent 
of the world’s population prefers traditional medicine for 
basic treatment, particularly wound care.15,16

Table 3. Mean and standard deviation of wound size in millimeters in three 
studied groups

Wound Size
Mean ± SD

Mucoadhesive 
Group

Mean ± SD
Control 
Group

Mean ± SD
Base Group

*P-
value

First day 3.71 ± 27.31 4.51 ± .27.25 4.21 ± 24.82 0.65

Day 2 3.61 ± 22.82 4.21 ± 21.76 3.75 ± 22.52 0.51

Day 4 3.41 ± 15.31 3.42 ± 14.02 3.61 ± 16.54 0.001***

day 6 2.21 ± 8.52 2.61 ± 4.82 2.51 ± 12.84 0.001***

**Day 1 
compared to 
day 2

0.001*** 0.001*** 0.001***

**Day 1 
compared to 
day 4

0.001*** 0.001*** 0.001***

**Day 1 
compared to 
day 6

0.001*** 0.001*** 0.001***

*One-way ANOVA, **Test Two-Paired Sample t test, P < 0.05***

Table 1. Demographic profile of the study participants

Variable
Mucoadhesive 

Group
Control 
Group

Base Group Total
P- 

value

Age  Min 19 21 20 19

0.124Max 43 41 45 45

Mean 26.55 ± 3.11 27.61 ± 5.10 27.77 ± 4.48 27.31 ± 4.23

Gender Male 7(30.4) 8(34.8) 8(34.8) 23(61.7)
0.113

Female 12(32.4) 13(35.2) 12(32.4) 37(38.3)

Table 2. The mean and standard deviation of pain intensity, as measured by 
the Visual Analog Scale (VAS)

Pain Intensity (VAS)
Mean ± SD

Mucoadhesive 
Group

Mean ± SD
Control 
Group

Mean ± SD
Base 

Group

* P- 
value

First day 1.13 ± 7.22 1.21 ± 7.21 1.19 ± 7.25 0.11

Day 2 1.21 ± 6.81 1.09 ± 6.15 1.02 ± 6.05 0.01***

Day 4 1.00 ± 4.45 1.10 ± 5.12 1.11 ± 6.05 0.001***

Day 6 1.00 ± 2.45 1.12 ± 3.32 1.29 ± 6.35 0.02***

**Day 1 compared 
to day 2

***0.02 0.01*** 0.14

**Day 1 compared 
to day 4

***0.02 0.01*** 0.16

**Day 1 compared 
to day 6

***0.01 0.01*** 0.09

*Kruskal-Wallis Test- ** Wilcoxon sign test- *** P < 0.05
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Oleuropein is one of the most significant of the 98 
phytochemical compounds found in olive leaf extract. 
A Bitter-tasting phenolic glycoside found in olive leaves 
possesses anti-inflammatory and antioxidant characteristics 
and has been launched as a blood pressure-lowering 
medication.17

In Iran, herbal treatments have long been utilized to 
prevent and treat sickness. Olive trees are mostly cultivated 
in northern Iran.18

Oleuropein possesses therapeutic qualities including 
cardiac protection, suppression of platelet aggregation, 
anticancer and antibacterial properties, neuroprotective 
effects, vasodilator, antirheumatic, diuretic, antiatherogenic, 
and antipyretic activities.19 It appears that many of these 
therapeutic benefits of oleuropein are attributable to this 
substance’s powerful antioxidant impact.20

Studies have demonstrated that oleuropein has 
a significant impact on blood sugar management. 
Numerous researchers have explored the hypoglycemic 
action of oleuropein, and laboratory tests on animals 
have demonstrated its hypoglycemic activity. This 
substance indirectly decreases oxidative stress and 
produces hypoglycemia by reducing blood sugar levels in 
diabetic mice.21 This component has also demonstrated 
antidiabetic action in rats with diabetes caused by alloxan. 
This component’s hypoglycemic effect is due to two 
mechanisms: (1) the capacity to boost insulin production 
and (2) the increase in peripheral glucose consumption. In 
addition, the hypoglycemic action of oleuropein in diabetic 
rabbits revealed that the ethanol product of this drug 
reduces blood glucose levels, and it does so independently 
of insulin to boost glucose metabolism.22 

In a study done by Mehraein et al23 in 2014, investigating 
the impact of oleuropein on the healing of rat skin wounds, 
it was discovered that this chemical enhances the rate of 
reepithelialization, the formation of collagen fibers, and 
blood flow to the region. It becomes hurt by increasing the 
expression of the VEGF protein production gene.

In addition, research has demonstrated that oleuropein 
increases proteasome activity and the creation of fibroblasts 
to produce new collagen strands, influences collagen 
metabolism, and promotes wound healing. An increase in 
collagen deposition stabilizes and strengthens the wound, 
which aids in wound healing.24

In addition, research done by Gardner et al25 on the 
healing of skin wounds in aged mice revealed that this 
chemical accelerates wound healing. Also, on days 3 and 
7, the infiltration of inflammatory cells was reduced in the 
oleuropein group compared to the control group, while 
the accumulation of fibroblast cells and collagen synthesis 
increased.

The study done by Jessup et al26 revealed that the use 
of oleuropein cream topically in diabetic patients for the 
treatment of foot and bed sores has a high degree of healing 
effect compared to the control group, and that 98.71% of 
the use group experienced the healing of chronic wounds. 
The effect of this substance was observed in comparison 
to hyaluronic acid treatment.

The study conducted by Del Boccio et al27,28 indicated 
that three formulations of oleuropein compounds—cream, 
gel, and ointment—promoted wound healing in elderly 
individuals. This positive effect was observed despite 
the significantly higher concentration and purity of the 
active ingredient in these formulations compared to other 
products. Notably, none of the patients reported adverse 
effects or abnormalities associated with the placebo.

Similarly, Al-Rimawi et al29 highlighted the potent 
antimicrobial properties of oleuropein against gram-
negative and gram-positive bacteria as well as yeasts and 
molds. Although some studies suggest that this activity may 
be attributed to the ortho-diphenolic system (catechin) in 
oleuropein, the exact mechanism remains unclear.28,30-32 
Supporting this, Sudjana et al33 observed the antimicrobial 
activity of oleuropein against Staphylococcus aureus, 
Salmonella typhimurium, Escherichia coli, Klebsiella 
pneumoniae, and Bacillus cereus, which is compatible with 
other studies.34-37

Atai et al15 reported that olive leaf extract provides 
significant healing benefits for oral aphthous ulcers 
compared to standard dexamethasone mouthwash. The 
extract effectively reduced both the size of ulcers and 
associated pain without causing any adverse reactions. 
Unlike corticosteroids, which can cause discomfort during 
administration, olive leaf extract is easy to use, cost-
effective, and derived from a straightforward preparation 
process.

Showraki38 illustrated the healing potential of daily 
application of olive leaf extract ointment in treating 
5-fluorouracil-induced oral mucositis in hamsters. 
This beneficial effect was attributed to the extract’s 
antioxidant and anti-inflammatory properties, alongside 
its antimicrobial activity, which could further enhance its 
wound-healing capabilities. The wound-healing function 
of oleuropein may also be tied to its antioxidant and anti-
inflammatory actions.27 Furthermore, Motawea et al39 
demonstrated that olive leaf extract possesses intestinal 
anti-inflammatory, antioxidant, and anti-apoptotic effects 
in an experimental model of ulcerative colitis.

Alirezaei et al40 examined the preventive effects of 
oleuropein against ethanol-induced liver damage in rats. 
Their research demonstrated that oleuropein improved the 
activity of the antioxidant enzyme catalase and prevented 
toxicity in the liver following ethanol consumption, 
as measured by a decrease in ALT and AST levels and 
TBARS concentration in the liver. The findings of these 
researchers demonstrate that oleuropein has positive effects 
on ethanol-induced liver damage.

In addition, Pirzadeh et al.41 showed that doses of 5 and 
10 mg oleuropein effectively reduce the effects of alcohol 
on the duodenum of mice. Therefore, they hypothesized 
that oleuropein in low doses may have a protective effect 
against ethanol on duodenal tissue.

Alirezaei et al. 40 found that histological abnormalities 
such as coagulative necrosis, inflammatory changes, and 
wounds are considerably more prevalent in mice treated 
with ethanol and oleuropein than in mice treated with 
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ethanol alone. This study demonstrated that oleuropein 
reduces intestinal oxidative damage caused by ethanol.

Studies have demonstrated that this chemical also 
protects stomach tissue from the harmful effects of 
NSAIDS.42

Alirezaei et al40 found that oleuropein has a protective 
effect against oxidative stress-induced liver cell damage. 
Multiple studies have demonstrated that olive oil can 
decrease oxidative stress in the liver via a variety of 
methods.43

Many modern medications are directly or indirectly 
produced from plants, as plants have always been a source 
for the creation of medicines. Ethnobotanical research 
has identified over 1200 plant species that may have anti-
diabetic properties.44,45

Four steps comprise the wound healing process: 
homeostasis, inflammation, proliferation, and regeneration. 
These activities need the coordination of inflammatory 
cells, fibroblasts, keratinocytes, biochemical mediators, 
and extracellular matrix molecules.46,47 In nations with a 
long history of traditional medicine, such as China and 
India, there is vital knowledge regarding the use of several 
unidentified plants in the healing of wounds. Therefore, 
the development of novel chemicals to accelerate wound 
healing is welcome.48-50

Conclusion
The study revealed that oleuropein exhibits positive effects 
on wound healing. Additionally, the findings indicated 
that using adhesive mucus, compared to the standard 
base treatment, helps alleviate pain and decrease wound 
size. However, the adhesive mucus was less effective in 
pain relief and wound size reduction when compared to 
routine treatment methods. Consequently, further research 
is required to explore these outcomes in a greater depth.

Limitations
•	 Non-cooperation of some patients
•	 Incorrect use of medicine in several patients 
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