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ABSTRACT 

 

Background: The oral mucosa soft tissue can develop white, red lesions, vesiculobullous lesions, and 

ulcerated lesions as a result of systemic disease. The age of patients with systemic diseases affects the profile 

of oral soft tissue abnormalities. In developed countries, roughly 60% of young people with systemic diseases 

have at least one oral lesion. Hypertension is one of the systemic diseases that can cause clinical manifestation 

in oral soft tissue mucosa. Objective: To discover the profile of soft tissue abnormalities of the oral cavity in 

youth with a normal blood pressure and hypertension in the Karangpilang district. Methods: The type of this 

research is analytical observational. The method is that blood pressure is measured in each sample, then 

grouped into 2 (normal blood pressure group and hypertension group). Furthermore, each group was 

examined with an intra-oral examination that will be carried out to determine the condition of the soft tissue of 

the oral cavity in each sample. Processing and analyzing the research data using the Spearmen Correlation 

Test method. Result:  There is a strong positive relationship between the systolic pressure and the number of 

soft tissue abnormalities in the oral cavity. Conclusion: The oral cavity's soft tissues are frequently obtained 

during examinations of patients with elevated blood pressure.  

 

Keywords: Abnormalities, Hypertension, Oral cavity, Soft tissue. 
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INTRODUCTION  

 

Soft tissue of the oral cavity consists of 

palate, tongue, gingiva, labial mucosa, buccal 

mucosa, and frenulum.1  The healthy ofthe  oral 

cavity soft tissue is part of a healthy body, come 

along play a role in determining somebody’s 

health status. It can be seen from the presence 

or absence of abnormalitin ies oral soft tissue. 2 

Disease or soft tissue abnormalities of the adult 

oral cavity become the most serious concern of 

experts, especially with the increasing number of 

deaths caused by a cancer of the oral cavity 

particullary in developed countries in Asia. Soft 

tissue abnormalities of the oral cavity 

progressively evolve and divided according to 

the cause such as hereditary, traumatic, stress, 

allergy, infection or an unknown cause 

(idiopathic), as well as manifestation from a 

systemic disease that has been affecting the by 

patient.3 Changes in the normal color of the oral 

mucosa are a symptom of a lesion in a disease 

or abnormalities.4 Clinical examination alone is 

not sufficient enough to determine the diagnosis 

of oral soft tissue lesions. Therefore, a proper 

anamnesis is required, and on some occasion a 

part of the diseased tissue (biopsy) is taken for 

histopathological anatomical examination, which 

allows us as dentists to establish the final 

diagnosis and provide an appropriate therapy.5 

The age factor cannot be ignored. Along 

as a person gets older, will change in clinical and 

psychological aspects. Changes in the clinical 

aspects include providing various effects on oral 

tissues and the function of tissues.6 According to 

WHO, the age range is divided into 5, including 

minors, youth, middle-aged, old-adult, and 

elderly. The prevalence of hypertension in 

Indonesia reached 31.7% in 2013, starting from 

the population aged 18 years and over. That 

prevalence increases with age. The population 

range of youth to elderly in Indonesia in 2020 is 

predicted to increase by 11% of the current total 

population. The increase is concomitant with the 

increasing prevalence of systemic disease that 

can manifest in the oral cavity. Systemic disease 

can affect all age ranges, especially in the range 

of youth to elderly.7 Systemic diseases that have 

the potential to cause clinical manifestations in 

the soft tissues of the oral mucosa are 

hypertension, diabetes mellitus, anemia, and 

others. Variety of lesions can be found in the soft 

tissue of the oral mucosa as a manifestation of 

systemic disease, including white red lesions, 

vesiculobullous lesions, and ulcerated lesions.4 

The Profile at the soft tissue abnormalities of oral 

cavity in patients with systemic disease has 

variety dependent factors, such as age factor 

and medical treatment they used.7 In developed 

countries, approximately 60% of the youth 

population with systemic diseases has 

complaints of lesion in the oral cavity at least one 

case. This may be an oral manifestation due to 

the use of therapy related to their systemic 

disease.  

Social service activities are held regularly 

four times a year in our community. There are 4 

districts that we regularly visit in turn for the 

implementation of social services. Those are 

Karangpilang, Sukomanunggal, Wonokromo, 

and Tegalsari. Now it’s the turn of the 

Karangpilang district that we visit to implement 

social services. 

Therefore, on this occasion the 

researcher interested to conduct research on the 

profile of soft tissue abnormalities in the oral 

cavity in the youth age range (according to 

WHO) with a normal blood pressure and 

hypertension conditions in Karangpilang 

District.8 

 

MATERIALS AND METHODS 

 

This type of research is Analytical 

Observation. The design of this research is 

Analytical Observation with Cross Sectional 

approach. The populations in this study were 

patients (community) who attended Social 

Service activity in Karangpilang district, 

Surabaya. The experimental unit of this research 

is the patient’s (community) who attends Social 

Service activities in Karangpilang district with a 

youth age range of 18-65 years. Determine the 
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sample size using the formula of Simple 

Random Sampling. 

 

 

 

Information : 

n =   big total sample 

N =   population 

d =   precision value (0.05) 

 

Based on the estimated target population 

of patient’s (communities) who participate in 

Social Service activities (N), which is 50 patients, 

the sample size (n) is 44 patients with a youth 

age range of 18-65 years. The sample size was 

divided into 2 groups, 22 patients with normal 

blood pressure of 86-120 mmHg (systolic) and 

56-80 mmHg (diastolic), and 22 patients with 

high blood pressure which is above 120 mmHg 

(systolic) and 80 mmHg (diastolic). The soft 

tissue abnormality profile of the oral cavity 

examined was the condition of the soft tissue in 

the patient's oral cavity found through intra-oral 

clinical examination, which could be lichenoid 

lesions, xerostomia, angioedema, and/or 

gingival enlargement. 

 

RESULTS AND DATA ANALYSIS 

 

Based on the blood pressure 

examination and the condition of the soft tissue 

abnormalities of the oral cavity in each patient, 

the following results were attained: 

 
Table 1. Patient examination results 

Variable N % 

Gender 

Male 11 23.40 

Female 36 76.60 

Blood Pressure 

Normal 26 55.32 

Hypertension 21 44.68 

Amount Of Intraoral (Soft Tissues) Cases Found 

In All Types Of Blood Pressure 

0 Case 10 21.28 

1 Case 13 27.66 

2 Cases 10 21.28 

3 Cases 14 29.79 

Amount Of Intraoral (Soft Tissues) Cases Found 

In Patients With Normal Blood Pressure 

0 Case 10 38.46 

1 Case 13 50.00 

2 Cases 3 11.54 

3 Cases 0 0.00 

Amount Of Intraoral (Soft Tissues) Cases Found 

In Patients With Hypertension 

0 Case 0 0.00 

1 Case 0 0.00 

2 Cases 7 33.33 

3 Cases 14 66.67 

 

Based on the examination of patient’s 

systolic blood pressure at this social service, the 

number of the patients classified to the youth age 

range (18-65 years) was 47 patients, with a 

details of 26 patients having normal blood 

pressure, and 21 patients having a high systolic 

blood pressure (hypertension). 

In this study, we only compared and 

processed data on the number of patients range 

18-to 65 years old who had high systolic blood 

pressure and normal systolic blood pressure. 

We counted and compared the number of 

intraoral cases found on the oral mucosa (soft 

tissue abnormalities) of these patients (please 

see the dark blue column and light blue column). 

The data obtained in the research does 

not require normality test because the scale of 

the data obtained is ordinal scale data. The data 

was tested for correlation using Spearman’s test. 

 

Table 2. Table of correlation between systolic 

pressure and soft tissue abnormalities case 

Test 

Blood Pressure Oral Soft Tissue 

Cases 

R p N R p N 

Spearman'

s rho 

.768*

* 

0.00

0 

4

7 

.768*

* 

0.00

0 

4

7 

**.Correlation is significant at the 0.01 level (2-

tailed). 

  

Based on the table, obtained a significant 

correlation (sig = 0.0000, Sig < 0.05). 

Furthermore, based on the correlation value (R 

n = N/N(d)2 + 1 

http://u.lipi.go.id/1518063363
http://u.lipi.go.id/1518063363
http://journal-denta.hangtuah.ac.id/index.php/jurnal/issue/view/184


         Accredited No. 28/E/KPT/2019 

Denta, Jurnal Kedokteran Gigi  p-ISSN: 1907-5987  e-ISSN: 2615-1790 
 

Page | 4  
Denta Jurnal Kedokteran Gigi, Februari 2022; Vol.16 No.1; Hal 1-5 

Available at  http://journal-denta.hangtuah.ac.id/index.php/jurnal/issue/view/18 

DOI: 10.30649/denta.v16i1.1 

 

= 0.768) found a strong correlation with a 

positive direction between systolic pressure with 

the value of oral soft tissue abnormalities, in 

other words the higher the patient’s systolic 

pressure, the larger or higher the value of oral 

soft tissue abnormalities discover in the patients.  

 

DISCUSSION  

 

Hypertension is a condition with an 

increased blood pressure above normal. 

Treatment of hypertension is proved to be very 

effective and widely available but some side 

effects inter alia in the oral cavity cannot be 

avoided.9 Based on data analyzed in this 

research, the higher a person's blood pressure 

(both systolic and diastolic), the taller or greater 

the number of soft tissue abnormalities found in 

the oral cavity. One possible reason is that the 

use of anti-hypertensive drugs triggers the 

appearance of lesions on the patient’s oral 

mucosa.  

Based on anamnesis, all patients with 

high blood pressure in this study sample, are 

taking anti-hypertensive drugs. Hypertension 

treatment which is proven to be very effective 

and widely available has succeeded in 

controlling hypertension patients thereby 

reducing morbidity and mortality due to 

hypertension.8 Consumption of anti-

hypertensive drugs cannot be ignored by 

patients, but some side effects due to 

hypertension drugs cannot be avoided. 

Complaints about the soft tissues of the oral 

cavity are often obtained on examination of the 

patient’s, namely in the form of conditions 

Xerostomia, Gingival enlargement, and 

Dysgeusia (taste disturbance). 10 

Kumar et al. examined complaints of 

antihypertensive drugs against the oral cavity 

and reported gingival bleeding with 

characteristic redness of the marginal gingiva 

(85.38%), hyposalivation (16.99%), lichenoid 

(4.5%), facial nerve paralysis (1.2%) , and 

gingival swelling (16.9%).6 Other complaints that 

arise are a gritty taste in the mouth, difficulty 

speaking, chewing, or swallowing due to a lack 

of saliva production, which can cause 

xerostomia.11 

Anti-hypertensive drugs act on the 

autonomic nerves, namely through the 

parasympathetic nerves, which then have the 

same neurohumoral movement pattern as the 

sympathetic nerves which results in the 

emergence of salivary gland work interventions 

to drain saliva so that saliva is reduced.12 

Antihypertensive drugs indirectly affect the acid 

and base balance in saliva because they inhibit 

the entry of calcium ions into cells. The 

synergistic effect of using a combination of two 

or three types of anti-hypertensive drugs can 

increase the likelihood of xerostomia.13 

Prolonged xerostomia condition causes a taste 

disorder known as dysgeusia. Taste disorders 

that often occur are a decrease in the ability to 

taste (hypogeusia). Taste disorders that occur 

continuously easily lead to the growth of bacteria 

and fungi in the oral cavity. 14 

In addition to xerostomia, clinical 

manifestations that are commonly found in the 

soft tissues of the oral cavity due to the use of 

anti-hypertensive drugs are in the form of 

gingival enlargement (gingival enlargement).15 

These clinical manifestations are usually seen 

after 1 to 3 months of therapy. Gingival 

enlargement starts from the hyperplastic 

condition of the labial papillae of the anterior 

teeth and continues to the interdental papillae, 

which eventually extends to the surface of the 

tooth crown so that it can interfere with the 

masticatory process. Antihypertensive drugs 

that cause gingival enlargement work by 

triggering the process of collagen synthesis by 

gingival fibroblasts, reduction of collagen 

degradation due to the production of inactive 

collagenase enzymes and the addition of non-

collagenous matrix, For example, 

glycosaminoglycans and proteoglycans in 

greater amounts than collagen matrix.16 

 
CONCLUSION 

 

The oral cavity's soft tissues are 

frequently obtained during examinations of 

http://u.lipi.go.id/1518063363
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patients with elevated blood pressure. This is 

due to patients' increased reliance on 

antihypertensive medications. Soft tissue 

disorders such as xerostomia, dysgeusia, and 

gingival enlargement are frequently seen in 

patients with high blood pressure. This is due to 

the intensity of the use of anti-hypertensive 

drugs by patients. Cases of soft tissue disorders 

that are often found in patients with high blood 

pressure are in the form of xerostomia, 

dysgeusia, and gingival enlargement. 
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ABSTRACT 

 

Background: Mucositis, a painful condition common in patients undergoing chemotherapy, can decrease the 

patient's quality of life. Treatment of mucositis by dentists supports the improvement of general health 

conditions and the patient's quality of life. Objective: This case report aims to discuss a case of a patient with 

mucositis after undergoing chemotherapy treatment for acute lymphoblastic leukemia. Case: 21 years old 

female diagnosed with acute lymphoblastic leukemia, referred to the oral medicine department from internal 

medicine, complained of pain in oral mucosa and lockjaw in the last three days after chemotherapy treatment 

with methotrexate. Internal medicine prescribes ceftriaxone intravenous (IV), dexamethasone IV, chlorhexidine 

gargle, and nystatin. Intraoral examination showed erosive lesions in the tongue, labial, and buccal mucosa 

and was diagnosed as oral mucositis grade 3 according to the World Health Organization scale. Her quality-

of-life score is 46 according to The Functional Assessment of Cancer Therapy-General (FACT-G) and 58 

according to Oropharyngeal Mucositis Quality of Life (OMQoL). Case management: She was treated with 

magic mouthwash containing diphenhydramine HCL, sucralfate, and aluminum hydroxide-magnesium 

hydroxide. Chlorhexidine and nystatin were advised to stop. The patient was instructed to keep her oral 

hygiene by gargling with sodium chloride and povidone-iodine after eating. Five days after the therapy, her 

condition improved (grade 1), and there was an increase in the FACT-G and OMQoL scores to 54 and 93. 

Conclusion: Mucositis can cause pain in the patient. A dentist can help diagnose and provide appropriate 

treatment to reduce the patient's complaints and improve the patient's quality of life.  

 

Keywords: Acute Lymphoblastic Leukemia, Chemotherapy, Mucositis, Quality of Life 
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INTRODUCTION  

 

Acute lymphoblastic leukemia (ALL), a 

leukocyte malignancy, has more than 6500 

incidences every year in America.1,2 ALL is more 

common in children (80%) and diagnosed before 

the age of 20.2 Chemotherapy is the most 

common therapy to stop the cancer cell from 

spreading.3 One of the adverse effects of 

chemotherapy is mucositis.4,5 Mucositis is found 

in 30 to 40% of chemotherapy patients.6 

Chemotherapy agents, like 5-fluorouracil (5-FU), 

methotrexate, doxorubicin, paclitaxel, docetaxel, 

are more commonly causing mucositis.7   

 Chemotherapy drugs target the cells that 

have quick replication, including healthy cells in 

the oral mucosa.3,8 Reactive oxygen species 

(ROS) and inflammatory cytokines are released 

in the mucosa, activating NF-B, TNF, IL-6, and 

IL-1, thereby activating apoptosis.8 In addition, 

the loss of epithelial growth factor (keratinocyte 

growth factor) will interfere with normal epithelial 

growth.8 This will lead to mucosal layer damage, 

resulting in erosion or ulceration lesions.9,10 

Mucositis is often found on the buccal mucosa, 

labial mucosa, lateral of the tongue, the floor of 

the mouth, and soft palate, with indistinct 

borders and sometimes covered by 

pseudomembranous.9 Mucositis appears three 

to seven days after the initiation of 

chemotherapy and persists for 7 to 14 days.3,11  

 Mucositis can cause pain that makes the 

patients have difficulty in speaking, eating, 

drinking, and swallowing.9,11 This will reduce the 

patient's quality of life, affect the patient's 

nutritional status, and increase the risk of 

secondary infection.10 In severe mucositis, this 

condition can lead to the interruption of 

treatment.11 Treatment of mucositis generally 

focuses on reducing symptoms and maintaining 

oral hygiene to prevent secondary infections.[12] 

In the treatment of oral mucositis, dentist play an 

important role and it will eventually leads to a 

better disease control.13 This case report 

discussed mucositis in ALL patients undergoing 

chemotherapy with methotrexate and the role of 

dentists in it.  

CASE REPORT 

 

A 21-year-old woman was referred to the 

oral medicine department from the internal 

medicine department for complaints of oral sores 

and evaluation of the use of 0.2% chlorhexidine 

gluconate and nystatin drugs. She was 

diagnosed with acute lymphoblastic leukemia six 

months ago and is currently undergoing the 

twelfth cycle of consolidation chemotherapy. The 

patient underwent chemotherapy with an OPAL 

regimen [oncovin (vincristine)], prednisolone, 

adriamycin (doxorubicin), and L-asparaginase, 

followed by chemotherapy with methotrexate, 

vincristine, dexamethasone, leucovorin, 

cyclophosphamide, daunorubicin, L-

asparaginase, cytarabine, and Mercaptorabin 

(6-MP).  

 

 

Figure 1. Mucositis at (a) upper mucosa labial, (b) 

lower mucosa labial, (c) right buccal mucosa, (d) left 

buccal mucosa, and (f) ventral tongue, with (e) limited 

mouth opening. 

She complained of a burning sensation in 

her oral cavity that had appeared three days ago, 

and the patient had already received high-dose 

methotrexate therapy five days before the 

complaint appeared. She found it difficult to eat, 

drink, and open her mouth. The patient admitted 

that the complaint made it difficult for her to sleep 

but did not feel any bleeding in her oral cavity. 

The patient had repeated the same complaint for 

one month ago. When complaints arose, the 

patient was given 0.2% chlorhexidine gluconate 

mouthwash and nystatin, that used routinely four 

times a day. The patient had not used the two 
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drugs for several days because the complaints 

did not improve.  

Intra-oral examination revealed an 

erosive lesion with a red base, shallow, diffuse 

border on the ventral tongue, buccal mucosa, 

and labial mucosa (Figure 1). The patient had 

difficulty opening her mouth. There was gingival 

covering half of teeth 38 and 48. Extraoral 

examination revealed dry and exfoliative lips. 

Based on the history and examination, the 

patient was diagnosed with mucositis grade 3 

according to the World Health Organization 

(WHO), trismus, dental operculitis at 38 and 48, 

and exfoliative cheilitis. She was asked to fill out 

a questionnaire to assess the quality of life 

based on The Functional Assessment of Cancer 

Therapy - General (FACT-G) and 

Oropharyngeal Mucositis Quality of Life 

(OMQoL) with FACT-G scores 46 and OMQoL 

58. 

 

CASE MANAGEMENT 

 

The drugs currently being used by the 

patient are chlorhexidine gluconate 0.2%, 

nystatin, intravenous (IV) ceftriaxone, IV 

dexamethasone, clinimix, fluoxetine, 

paracetamol, omeprazole, gabapentin, 

fluconazole, G-CSF, and KSR. The use of 0.2% 

chlorhexidine gluconate and nystatin is 

recommended to stop. Pharmacological 

management given to the patient is a mixture of 

diphenhydramine HCL, sucralfate, and 

aluminum hydroxide-magnesium hydroxide, that 

was used before meals. After meals, the patient 

was asked to gargle with sodium chloride (NaCl) 

and povidone-iodine 30 minutes after gargling 

with sodium chloride. The patient was also 

asked to apply a thin layer of Vaseline album to 

the lips. The non-pharmacological treatment 

given to the patient is to maintain the hygiene of 

the oral cavity by gargling after eating and trying 

to clean the teeth and oral cavity using gauze 

moistened with NaCl. If possible, the patient is 

recommended to brush teeth using a toothbrush 

with a small and soft bristles head with fluoride 

toothpaste. 

Complaints in the patient's oral cavity 

began to decrease after three days of drugs 

administration, but she still felt sore on the 

buccal and labial mucosa. There were drug 

replacements by the internal medicine 

department, dexamethasone was stopped, and 

ceftriaxone and fluconazole were replaced with 

meropenem and micafungin. Erosion in the oral 

cavity was reduced. The patient routinely uses 

medication and cleans her oral cavity. However, 

the patient could not brush her teeth and could 

only clean the anterior of the oral cavity due to 

her limitations in opening her mouth.  

 

Figure 2. Mucositis appears to be reduced after 5 

days at (a) upper mucosa labial, (b) lower mucosa 

labial, (c) right buccal mucosa, (d) left buccal mucosa, 

and (f) ventral tongue, with hairy tongue at dorsal of 

the tongue(e)  

The patient's condition has improved 

after five days. Painful complaints in the oral 

cavity have been significantly reduced. The 

patient felt more comfortable when eating and 

was able to open his mouth wider. Intra-oral 

examination showed the erosion has decreased, 

but on the dorsum of the tongue, a thin brownish 

plaque can be seen that can be scraped without 

leaving an erythematous area accompanied by 

hyperpapilation (Figure 2). There was a change 

in the patient's diagnosis to WHO scale 2 

mucositis, dental operculitis 38 and 48, and hairy 

tongue. Patients are still advised to rinse their 

mouth using povidone-iodine and 0.9% NaCl up 

to a maximum of two weeks of use. In addition, 

the patient was asked to keep the oral hygiene 

and clean the tongue using gauze moistened 

with NaCl. 
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Figure 3. Improvement after one month (a) upper 

mucosa labial, (b) lower mucosa labial, (c) right 

buccal mucosa, (d) left buccal mucosa, (e)dorsal of 

the tongue, and (f) ventral tongue. 

In the following month, the patient did not 

experience any pain in his oral cavity. There 

were no more erosions, and the patient's dorsal 

tongue condition had improved (Figure 3). She 

was asked to answer the FACT-G and OMQoL 

again to see if there was a change in her quality 

of life. The results showed an increase in the 

FACT-G value to 54 and the OMQoL value to 93. 

This shows an increase in the quality of life of 

patients before and after treatment. Improving 

the quality of life of patients indicates the 

success of treatment. 

 

DISCUSSION 

 

Mucositis is a side effect of 

chemotherapy, and patients with hematological 

malignancies are more likely to experience 

complications in the oral cavity than other types 

of cancer.14 Leukemic patients tend to 

experience mucositis during the consolidation 

phase of chemotherapy.10 Women are also more 

prone to mucositis than men.14 Several 

chemotherapy drugs can cause damage to the 

oral mucosa, including methotrexate, vincristine, 

and daunorubicin.15 Vincristine has been 

associated with ulceration, whereas 

methotrexate is a chemotherapeutic drug 

secreted in saliva, and it will increase its toxicity 

in the oral cavity.4,14 This condition is similar to 

our patient's condition, a female patient 

diagnosed with acute lymphoblastic leukemia 

with mucositis since consolidation therapy with 

vincristine and methotrexate. Mucositis in our 

patient was found on the ventral tongue, buccal 

and labial mucosa, and this is still following the 

study, which stated that the prevalence of 

mucositis in acute leukemia was on the ventral 

tongue, followed by the buccal mucosa.16 

 The patient had been using 0.2% 

chlorhexidine gluconate and nystatin for 

approximately four weeks. Using both at the 

same time can interfere with the effectiveness of 

each drug.17 We recommended stopping 

chlorhexidine gluconate, although it can be used 

to maintain oral hygiene in patients with 

mucositis if brushing teeth is challenging to do.12 

We recommend it because chlorhexidine 

gluconate is only recommended for short-term 

use and is considered ineffective in reducing the 

severity of mucositis.4,18 In addition, using 

chlorhexidine for four weeks or more can stain 

the teeth and increase calculus formation if used 

for more than six months.19 Nystatin was also 

recommended to stop because there was no 

candida infection found in the patient's oral 

cavity, and the patient was already receiving an 

antifungal (fluconazole) IV. The use of nystatin 

also could not reduce the severity of mucositis.8 

 We can give patients with mucositis a 

magic mouthwash that may contain anesthetics, 

antacids, diphenhydramine, and steroids, while 

in this case, we gave the patients a magic 

mouthwash containing a mixture of 

diphenhydramine HCL, sucralfate, and 

aluminum hydroxide-magnesium hydroxide.6 

Sucralfate was given to help reduce the severity 

of mucositis.4 NaCl and povidone-iodine for 

gargling after eating were also instructed to the 

patient. NaCl is considered more effective than 

chlorhexidine and has a microbicidal effect due 

to its high osmolality.8,9 Thirty minutes after 

gargling with NaCl, the patient was asked to 

gargle with povidone-iodine as an antiseptic to 

reduce the severity of mucositis.4 

 Maintaining oral hygiene is essential in 

patients with mucositis. There is a relationship 

between maintaining oral hygiene and the 

severity of mucositis.12 Gently brushing, flossing, 

and using mouthwash can decrease the duration 

http://u.lipi.go.id/1518063363
http://u.lipi.go.id/1518063363
http://journal-denta.hangtuah.ac.id/index.php/jurnal/issue/view/184


         Accredited No. 28/E/KPT/2019 

Denta, Jurnal Kedokteran Gigi  p-ISSN: 1907-5987  e-ISSN: 2615-1790 
 

Page | 10  
Denta Jurnal Kedokteran Gigi, Februari 2022; Vol.16 No.1; Hal 6-12  

Available at  http://journal-denta.hangtuah.ac.id/index.php/jurnal/issue/view/18 

DOI: 10.30649/denta.v16i1.2 

 

and severity of mucositis.4 Using a toothbrush 

with soft bristles at least twice a day is also 

recommended.20 

 Quality of life can be assessed 

physically, functionally, emotionally, and 

socially.11 Oral health is important, not only 

physically but also enabling a person to interact 

socially and provide a sense of well-being.3 

Mucositis can reduce the patient's quality of life 

due to the pain suffered by the patient.21 We can 

assess patient quality of life with FACT-G and 

OMQoL. FACT-G is a multidimensional 

instrument designed to evaluate the quality of life 

and pain severity in patients with chronic 

diseases such as cancer.22 FACT-G itself is 

often used to assess patients' quality of life.23 

OMQoL instrument can assess 

symptomatology, nutrition, social function, and 

symptomatology for swallowing in patients with 

mucositis due to cancer therapy.22 The patient 

was asked to answer FACT-G and OMQoL 

before being treated by a dentist, and the results 

showed FACT-G 46 and OMQoL 58. The FACT-

G results were lower than the Jordanian study, 

with an average result of about 62.24 After one 

month, the patient was asked to answer both of 

the instruments again. There was an increase in 

the FACT-G value to 54 and the OMQoL value 

to 93, which showed an improvement in the 

patient's quality of life. Improvement of the 

patient's quality of life can occur with treatment 

in the oral cavity.25 The quality of life related to 

oral health in patients with mucositis is also lower 

than in patients without mucositis.26 

 Dentists can play a role in the 

multidisciplinary care of haemato-oncology 

patients and play an essential role in the success 

of cancer treatment.27 The treatment from 

dentists on patients before, during, and after 

chemotherapy is very important.9 Prior to 

chemotherapy, a thorough examination of oral 

health should be performed, and all invasive 

procedures, such as tooth extraction should be 

performed at least two weeks before 

chemotherapy.9 Dentists should encourage 

patients to keep their oral hygiene by brushing 

their teeth using a toothbrush with a small head 

and soft bristles, using fluoride-containing 

toothpaste, recommending gargling with 

mouthwash, not after brushing teeth because it 

can reduce the benefits of toothpaste, and using 

dental floss.28 

 

CONCLUSION 

 

Dentists have a role in treating cancer 

patients who will undergo chemotherapy, where 

one of the side effects of chemotherapy is 

mucositis. Dentists can help diagnose mucositis, 

provide appropriate treatment, and give the 

patient's oral hygiene instructions according to 

the patient's condition to maintain the 

cleanliness of their oral cavity better. Maintaining 

oral hygiene will help the patient prevent 

secondary infections that worsen their mucositis. 

Mucositis can cause a burning sensation in the 

patient's oral cavity, making it difficult to eat and 

decreasing the quality of life in patients. 

Treatment of mucositis by dentists can improve 

the patient's quality of life. 
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ABSTRACT 

 

Background: Knowledge Parents are considered to have the to teach their children basic things about 

maintaining a healthy body. The implantation of oral health behavior should start at an early age and start from 

the family environment. Childhood is the beginning of behavior formation, therefore parents are expected to 

be able to educate their children to behave properly to maintain healthy teeth and mouth. Objective: The 

purpose of this study was to determine the oral health behavior of parents to determine the oral health status 

of children in the pedodontics department of the Baiturrahmah University Dental Hospital. Methods: This 

research type is quantitative with analytic survey method with cross sectional research design. The population 

was pediatric patients who took care at the Paedodonti Department of the Baiturrahmah Hospital in July 2020. 

Result: The results showed that the educational status, tooth brushing behavior, eating sweet eating behavior, 

the habit of bringing children to the dentist and complaints in the oral cavity of the parents gave a picture. 

Predictions for their children about oral health. Conclusion: Parents' behavior will have an effect on their 

children because indirectly the habits of parents will be imitated and made an example for their children. 
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INTRODUCTION 

 

Dental health is an integral part of 

overall health which can affect the quality of life. 

Poor oral hygiene can continue to be a risk 

factor for the emergence of various diseases in 

the oral cavity such as caries and 

periodontal tissue disease. The 

Household Health Survey Report (SKRT) of the 

Ministry of Health of the Republic of Indonesia1 

states, of the ten groups of diseases that the 

public complains about, dental and oral 

diseases rank first with a prevalence rate of 61% 

of the population.1 

Parents are considered to have the 

knowledge to teach their children basic things 

about maintaining a healthy body. The 

cultivation of oral health behavior should start at 

an early age and start in the family environment. 

Childhood is the beginning of behavior 

formation, therefore parents are expected to be 

able to educate their children to behave properly 

to maintain healthy teeth and mouth. 

Parents' knowledge can be obtained 

naturally or in a planned manner, namely 

through the educational process. Parents with 

low knowledge of dental health are a 

predisposing factor for behavior that does not 

support children's dental health. Knowledge, 

attitudes and behavior of mothers towards 

dental health will determine the dental health 

status of children in the future. Knowledge is not 

enough, it needs to be followed by caring and 

acting. Starting to grow teeth is an important 

process of growing a child. 1 

It is widely recognized that the behavior 

of parents, and especially mothers, affects the 

health of their children8. Also regarding oral 

health the role of parents is very important, 

because they are the main caregivers of oral 

health for their children during the first three 

years of life, even in preschool, parents are still 

the main supplier of children's oral health2. 

Several factors such as mother's education, 

occupation, age, current knowledge, attitudes, 

and behavior can indirectly provide insights to 

improve their health habits and the health of 

their children3. The relationship between 

maternal dental health and dental caries in their 

children can be explained by the influence of 

wrong diet and hygiene habits in infants as well 

as by infection of the child's mouth by mother's 

bacteria49 Therefore, brushing habits in 

mothers, dietary habits, and dietary choices 

directly related to the habits of their children. 8 

Rogers (1974) states that before a 

person adopts a new behavior, a process 

occurs, namely: 11 

1. Awareness (awareness): a person is aware 

of the object stimulus 

2. Interest: someone begins to be attracted to 

the object (stimulus) 

3. Evaluation: respondent's attitude is better. 

Respondents began to consider whether or 

not the stimulus was good for themselves. 

4. Trial: someone starts trying the new behavior 

5. Adoption: someone has new behavior in 

accordance with the knowledge, awareness, 

and attitude towards the object (stimulus). 

According to Holdsan, behavior change is 

essentially the same as the learning process. 

This behavior change describes the individual 

learning process. 

Mother's knowledge about dental health 

will greatly determine the dental health status of 

her child in the future. A mother plays an 

important role in a family, both as a wife and as 

a mother of her children. The first figure a child 

knows when he is born is his mother. Mother's 

behavior and habits can be imitated by children, 

but knowledge alone is not enough to be 

followed by the right attitudes and actions. 

 

METHODS 

 

This research type is quantitative with 

analytic survey method with cross sectional 

research design. The population was pediatric 

patients who took care at the Paedodonti 
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Department of the Baiturrahmah Hospital in July 

2020. Sampling in this study used the total 

sampling method, which means that all 

members of the population were sampled. 

Materials and tools used were questionnaire 

sheets, stationery and computers with statistical 

software.

Table 1. Operational Definition 

No. Variable Operational 

definition 

Measuring 

instrument 

Measurement 

results 

Scale 

1. Parental education Parents' last 

education level 

Questionnaire 1. SD 

2. Junior High 

3. High school 

4. Bachelor 

Ordin al 

2. Quantity brushing te 

eth Ortu 

The behavior of 

parents 

in brushing 

their teeth every 

day. 

Questionnaire 1. One time 

2. Twice 

3. > 2 times 

Ordin al 

3. Eat sugary foods Parents' behavior 

in consuming sw 

eet foods 

Questionnaire 1. Never 

2. Sometimes 

3. Always 

Ordin al 

4. Dentist visit Parents routinely 

come to the 

dentist to 

maintain healthy 

teeth and mouth 

Questionnaire 1. Never 

2. Once in

 6 months 

3. Once 1 year 

Ordin al 

5. Complaints 

cavity of mouth 

Oral health 

conditions of the 

parents 

Questionnaire 1. There is 

2. There is no 

 

 

Research variable 

1. The dependent variable: The oral health 

behavior of the parents 

2. Independent variable: dental and oral health 

status of children. 

 

 

Data analysis 

The data were analyzed using the chi square test 

to see the relationship between the level of 

patient satisfaction and the quality of service on 

the SPSS computer program with an error rate of 

5% (0.05) and a confidence level of 95% (0.95).
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RESULTS  

 

Frequency Distribution of Father's Educational            

Characteristics  

 

Table 1. Frequency Distribution of Father's 

Educational Character as Predictors of Children's 

Oral and Dental Health Status in the Pedodonti 

Department of the Baiturrahmah       University 

Dental Hospital 

Father's 

Education 

Frequency Percentase 

SD 3 4.0% 

Junior High 6 8.0% 

High school 17 22.7% 

Bachelor 49 65.3% 

Total 75 100.0% 

Based on table 1 of the results of the 

research of 75 respondents of parents of 

children in the Paedodonti Department of the 

Baiturrahmah University Dental Hospital, the 

results of the father's education at the 

elementary level were 3 people (4.0%), junior 

high school level were 6 people (8.0%), high 

school level were 17 people (22.7%) and 

undergraduate level as many as 49 people 

(65.3%). 

 

Frequency Distribution of Mother Education 

Characteristics 

 

Table 2. Frequency Distribution of Mother's 

Educational Character as Predictors of Children's 

Oral and Dental Health Status in the Pedodonti 

Department of the Baiturrahmah University Dental 

Hospital.  
 

Father's 
Education 

Frequency Percentase 

SD 6 8.0% 

Junior High 7 9.3% 

High school 26 34.7% 

Bachelor 36 48.0% 

Total 75 100.0% 

Based on table 2 of the results of the 

study of 75 respondents of parents of children in 

the Paedodonti Department of the Baiturrahmah 

University Hospital, the results of maternal 

education at the elementary level were 6 people 

(8.0%), junior high school level were 7 people 

(9.3%), high school level were 26 people 

(48.0%) and undergraduate level as many as 36 

people (48.0%). 

 

Frequency Distribution of Parents' Tooth 

Brushing Quantity 

 

Table 3. Frequency Distribution of Parents' Teeth 

Brushing Quantity as a Predictor of Children's Dental 

and Oral Health Status in the Pedodonti Department 

of the Dental Hospital of Baiturrahmah University
  

Brushing Teeth Frequency Percentase 

Twice a day 49 65.3% 

More than twice a 

day 

20 26.7% 

Once a day 6 8.0% 

Total 75 100.0% 

Based on table 3 of the results of the 

study of 75 respondents of parents of children in 

the Paedodonti Department of the Baiturrahmah 

University Dental Hospital, it was found that the 

quantity of parents brushing their teeth twice a 

day was 49 people (65.3%), more than twice a 

day as many as 20 people (26.7% ) and those 

who brushed their teeth once a day were 6 

people (8.0%). 

 

Frequency Distribution of Parents' Behavior 

Consuming Sweet Foods 

 

Table 4. Frequency Distribution of Parents 

Consuming Sweet Foods as a Predictor of Children's 

Oral and Dental Health Status in the Pedodonti 

Department of the Baiturrahmah University Dental 

Hospital 

Consume Sweet 

Foods 

Frequency Percentase 

Sometimes 55 73.3% 

Always 10 13.3% 

Never 10 13.3% 

Total 75 100.0% 
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Based on table 4 of the results of the 

research of 75 respondents of parents of 

children in the Paedodonti Department of the 

Baiturrahmah University Dental Hospital, it is 

found that 55 people sometimes consume sweet 

foods (73.3%), always consume 10 people 

(13.3%). ) and those who never consumed 

sweet foods were 10 people (13.3%). 

 

Frequency Distribution of Parents' Behavior 

Visiting a Dentist 

 

Table 5. Frequency Distribution of Parents Visiting a 

Dentist as a Predictor of Children's Oral and Dental 

Health Status in the Pedodonti Department of the 

Baiturrahmah University Dental Hospital 
 

To the  Dentist Frequency Percentase 

1x 6 months 27 36.0% 

1x a year 42 56.0% 

not pern 6 8.0% 

Total 75 100.0% 

Based on table 5 of the results of the 

study of 75 respondents of parents of children in 

the Paedodonti Department of the Baiturrahmah 

University Dental Hospital, the results of parents 

who routinely visit the dentist once in 6 months 

are 27 people (36.0%), 42 people routinely visit 

the dentist once a year. (56.0%), who never 

visited a dentist were 6 people (8.0%). 

 

Frequency Distribution of Parents' Oral 

Cavity Complaints 

 

Table 6. Distribution of Complaints Frequency of the 

Oral Cavity as a Predictor of Children's Oral and 

Dental Health Status in the Pedodonti Department of 

the Baiturrahmah University Hospital.  
 

Complaints of the 

Oral Cavity 

Frequency Percentase 

There is 29 38.7 

There is no 46 61.3 

Total 75 100.0% 

Based on table 6 of the results of the 

study of 75 respondents of parents of children in 

the Paedodonti Department of the Baiturrahmah 

Hospital, the results of the oral complaints were 

29 people (38.7%), 46 people (61.3%) had no 

oral complaints. 

 

DISCUSSION  

 

Based on research from 75 respondents 

of children's parents in the Paedodonti 

Department of the Baiturrahmah University 

Dental Hospital, the results obtained from 

research on the behavior of parents' oral health 

as a predictor of children's oral health status, 

where the father's education is the highest at 

undergraduate level, namely 49 people and 

education. the highest level of mothers is the 

level of 36 people. 

In line with the research conducted by 

Dwi Eni Purwati (2017) on the Effect of Parents 

'Education and Occupation on the Number of 

Dental Caries in Primary School Children, it is 

stated that there is a significant effect on the 

level of parents' latest education on the number 

of dental caries in students. The results of the 

study showed that most of the respondents' 

parents had the last secondary level of 

education (SMA), namely 45 out of 60 people 

(75%), while the dental caries condition of the 

students indicated that most of the respondents 

had the criteria for low caries count (1,2-2,6 ) 

namely as many as 20 out of 60 students 

(33.3%). 18 

The alignment between the majority of 

respondents and parents with high school 

education and the criteria for a low number of 

caries is in accordance with the opinion 

(Christiano and Rama, 2015) which states that 

the higher the level of education, the easier it is 

to absorb new information and innovations 

including dental health. (Afiati, et al., 2017) in 

their research also stated that when someone is 

at a higher level of knowledge, attention to dental 

health will be higher, and vice versa, when 

someone has less knowledge, dental attention 

and care are also low. 18 

Based on the results of the study of 75 

respondents of parents of children in the 

Paedodonti Department of the Baiturrahmah 

University Dental Hospital, the highest number 
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of parents brushing their teeth was 49 people 

(65.3%). 

Research conducted by Adhya Rizaldy, 

et al. Regarding the behavior of parents towards 

maintaining children's dental health at 

Mekarjaya State Elementary School, it was 

revealed that 74.55% of respondents' 

knowledge about the right time to brush their 

teeth was in the sufficient category. This result 

can occur because information about the time to 

brush your teeth is easy to obtain either through 

print or electronic media. The right time to brush 

your teeth is after breakfast and before bed, 

brushing your teeth before going to bed aims to 

reduce plaque, when at night the amount of 

saliva in the mouth decreases this can cause an 

increase in the process of cavity formation in the 

teeth. 14 Many respondents do not know 

(83.64%) about the use of good toothpaste. 

This can occur due to the lack of 

information regarding the maintenance of dental 

health, causing many respondents to not know 

about the use of toothpaste. The use of a good 

toothpaste is the size of a pea seed, it is 

important in children because using too much 

toothpaste can increase the risk of fluorosis. The 

use of toothpaste in children that is not 

supervised by parents, especially for children 

under 7 years of age can cause health problems, 

because toothpaste contains detergent or 

sodium lauryl sulfate (SLS) which can produce 

foam or froth. The amount of foam or froth when 

brushing your teeth can cause canker sores. 

Most of the respondents (70.91%) knew that 

toothpaste that was good for teeth contained 

fluorine. 19 

Based on the results of the research of 

75 respondents of parents of children in the 

Paedodonti Department of the Baiturrahmah 

Hospital, it was found that the parents who 

consumed the most sweet foods with the 

occasional category were as many as 55 people 

(73.3%). 

In a study conducted by Ernawati 

revealed that the results of statistical tests 

showed that there was a relationship between 

sweet food consumption behavior and the 

incidence of dental caries with p-value = 0.007 ≤ 

α (0.05) and the correlation coefficient 

(r) was 7.284 which means that it has a 

strong relationship. between the behavior of 

consuming sweet foods and the incidence of 

dental caries. 19 

Based on the results of the study of 75 

respondents of parents of children in the 

Paedodonti Department of the Baiturrahmah 

Hospital, it was found that 42 people (56.0%) 

routinely visit the dentist once a year. 

This study is in line with the research of 

Nuri Yuniar, et al. (2019) regarding Parents' 

Perspectives on Early Childhood Dental Health 

which states in the results of their research that 

according to the American Dental Association 

and the American Academy of Pediatrics, every 

child should be taken to a dentist before the age 

of one year or at the time of eruption of the first 

primary tooth (Abbas et al. al., 2017). Oral 

disease in children is higher among poor and 

disadvantaged population groups (Mahmoud, 

Kowash, Hussein, Hassan, & Al Halabi, 2017). A 

number of factors associated with children, 

mothers or dentists can cause poor collaboration 

during dental treatment (Fazli & Reza, 2015). 

Determining children's oral health is heavily 

influenced by their mother; as the primary 

caregiver. A partial lack of knowledge combined 

with behaviors and beliefs that lead to poor 

feeding practices, poor oral hygiene 

maintenance, and failure to seek professional 

dental care appears to put certain children at 

higher risk of developing caries than other 

children with more care (Mahmoud et al., 2017). 
23,24 

Based on the results of the study of 75 

respondents of parents of children in the 

Paedodonti Department of the Baiturrahmah 

Hospital, the results of the oral complaints were 

29 people (38.7%), 46 people (61.3%) had no 

oral complaints. This means that many parents 

of children in the Pedodonti Department of the 

Baiturrahmah University Dental Hospital 

maintain their oral health so that this behavior 

becomes a role model for their children to always 

maintain oral health. 
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CONCLUSION 

 

Based on the results of research on 

Parents' Oral and Dental Health Behavior as a 

Predictor of Children's Dental and Oral Health 

Status in the Paedodonti Department of the 

Baiturrahmah Hospital, it is concluded that 

educational status, tooth brushing behavior, 

sweet eating behavior, habit of bringing children 

to the dentist and complaints of the oral cavity in 

parents provide a predictive picture for their 

children about oral health. 

Parents will always be role models for 

their children. Parents' education, habits, and 

behavior will have an effect on their children 

because indirectly the habits of parents will be 

imitated and used as an example for their 

children, so that ultimately people's behavior and 

attitudes can portray predictions of oral health for 

their children. 
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ABSTRACT 

 

Background: Tumour is an uncontrolled swelling of tissue. Tumour caused by uncontrolled proliferation 

abnormal tissue and cell. Based on the nature of the tumour, there are two types of tumours, that is benign 

tumour and malignant tumour. The malignant tumour can cause death while benign tumour only aggravate the 

surrounding tissue.The high incidence of tumors in various countries, including Indonesia, rarely finds research 

on the prevalence of oral tumors, especially in East Kalimantan, especially the capital city of Samarinda. 

Objective: This research is to find out the incidence of oral cavity tumour at RSUD Abdoel Wahab Sjahranie 

periode 2016-2020 . Methods: Used was a descriptive observational method retrieving secondary data in the 

form of medical records. The sampling method used in this research was the purposive sampling method. 

Results: the profile of patients with oral cavity tumour at Regional General Hospital Abdoel Wahab Sjahranie 

2016-2020 are as follows the age group with the highest incidence is 46-55 years: 32 patients (24,8%), The 

highest incidence by gender were women: 78 patients (60.5%) and man: 51 patients (39,5%). Most of the 

tumour were found in the mandible: 65 patients (50,4%). Conclusion: The prevalence of oral cavity tumour is 

higher in female patients than male patients. 
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INTRODUCTION  

 

Dental and oral health can be classified 

as good if it affects the quality of each individual 

who has a large enough role, such as preparing 

food substances as nutrients in the digestive 

tract, as well as aesthetic and speech functions.1 

However, there are still some people who do not 

care about maintaining oral health so it causes 

various types of diseases or systemic disorders 

and manifests in the body because the oral cavity 

is very vulnerable to trauma from exposure to 

intrinsic or extrinsic factors.2 If people do not 

realize and detect this, it will become one of the 

problems of malignancy of dental and oral 

diseases, namely tumors in the oral cavity.1  

The tumor is abnormal tissue that grows 

continuously in excess and cannot be 

coordinated from normal tissue. Based on the 

nature of the tumor is divided into two, namely 

benign tumors and malignant tumors.3 Malignant 

tumors have the highest prevalence and can 

occur about 2% of all cases of malignancy in 

various countries and continue to increase with 

age up to over 50 years. 3,4  

In a study in Nigeria, the prevalence of 

benign tumors in the oral cavity was around 

36.3% with the most dominant cases in the 

mandibular region5 and occurring in both men 

and women.6 Patients with tumors are greater in 

men than women because oral cavity tumors 

have multifactorial causes, but the factors 

suspected of being the main cause are the use 

of alcohol and cigarettes dominated by men.7 

Then, other factors occur due to intrinsic factors 

which are usually associated with heredity and 

growth factors, while extrinsic factors are  about 

50% in Asia, such as tobacco cigarettes and 

chewing betel nut8,9.  

The growth of benign tumors is different 

from malignant tumors which can cause death. 

The malignancy of oral cancer in America can 

cause one human to die within an hour because 

the cancer is easy to spread and the treatment is 

delayed due to a lack of public awareness of 

early cancer screening3,7. Research on benign 

tumors rarely causes death, because of slow 

growth and some are fast. However, indirectly 

some cases of benign tumors can interfere with 

the vital structures of the body around it.10  

Benign tumors and malignant tumors are 

very important in determining the right type of 

treatment or therapy, one of which is to 

determine the malignancy of tumor cells through 

the degree of differentiation determined from 

microscopic assessment of tumor cell 

morphology that resembles normal cells.7 Based 

on this, researchers are interested in conducting 

research to determine the profile and distribution 

of patients with oral tumors at Abdoel Wahab 

Sjahranie Hospital Samarinda from 2016-2020 

based on tumor classification, age, gender, 

tumor location, and the degree of tumor 

differentiation. 

 

MATERIALS AND METHODS 

 

This research method is descriptive 

observational research using secondary data 

from medical records. This research was 

conducted at the Medical Record Installation and 

Anatomical Pathology Laboratory of the Abdoel 

Wahab Sjahranie Hospital, Samarinda. The 

population of this study were all patients with a 

diagnosis of oral cavity tumors based on the 

results of Anatomical Pathology at the Abdoel 

Wahab Sjahranie Hospital in 2016-2020. 

The sample in this study were patients 

with a diagnosis of oral cavity tumors based on 

the results of Anatomical Pathology at the Abdoel 

Wahab Sjahranie Hospital in 2016-2020 who met 

the inclusion criteria that had been set. The 

sampling technique in this study used a 

purposive sampling technique. The inclusion 

criteria in the study were all patients who were 

registered as inpatients, diagnosed patients who 

had undergone examinations in the 

histopathology laboratory, and patients who had 

medical record data at the Medical Record and 

Pathology Installation of RSUD Abdoel Wahab 

Sjahranie between 2016- 2020. The exclusion 

criteria were patients with incomplete medical 

record. 
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RESULTS 

 

This research was carried out through 

medical record data and the conclusions of 

Anatomical Pathology at the Abdoel Wahab 

Sjahranie Hospital in 2016-2020 getting 129 

samples with the following results: 

From these data, it was found that 

patients with the highest oral cavity tumor were 

in the age category 46-55 years with 32 patients 

(24.8%), while the lowest was at the age of 12-

16 years with 7 patients (5.4%). Both benign 

tumors and malignant tumors occupy the most 

age category is 46-65 years. Based on the 

classification of tumors in the 12-16 year age 

group, 7 patients had benign tumors and there 

were no patients with malignant tumors. The age 

group of 17-25 years consisted of 6 patients with 

benign tumors and 4 patients with malignant 

tumors. The age group of 26-35 years consisted 

of 10 patients with benign tumors and 5 patients 

with malignant tumors. The age group of 36-45 

years consisted of 14 patients with benign 

tumors and 9 patients with malignant tumors. 

The 46-55 year age group consisted of 17 

patients with benign tumors and 15 patients with 

malignant tumors. The 56-65 year age group 

consisted of 9 patients with benign tumors and 

22 patients with malignant tumors. Age group 

>65 years as many as 1 patient with benign 

tumor and 10 patients with a malignant tumor. 

 

Table 1. Characteristics of Patients with Oral Cavity 

Tumors by Age 

Age Benign 
Tumor 

Malignan
t  Tumor 

   
Tota
l 

% 

12–16 7 0 7 5,4 

17–25 6 4 10 7,8 

26–35  10 5 15 11,6 

36–45  14 9 23 17,8 

46–55  17 15 32 24,8 

56–65  9 22 31 24 

>65  1 10 11 8,5 

Total 64 65 129 100 
Table 2. Characteristics of Patients with Oral Cavity 

Tumors by Gender 

Gender Benign 

Tumor 

Malignan

t Tumor 

Total 

Male 20 31 51 

Female 44 34 78 

Total 64 65 129 

 

From these data, it was found that 

patients with the highest oral cavity tumors were 

women, 78 patients of whom 44 were benign oral 

tumors and 34 patients were oral malignant 

tumors, while 51 patients were male, of which 20 

patients were benign oral tumors. and 31 

patients were malignant tumors of the oral cavity. 

 

Table 3. Characteristics of Patients with Oral Cavity 

Tumors Based on Location 

Location 

Tumor 

Benig

n 

Malig

n-ant 

Tota

l 

% 

Maxilla 19 9 28 24,8 

Mandible 29 36 65 50,4 

Other 

locations 

(gingiva & 

labia) 

8 12 20 15,5 

No location 

information 

8 4 12 9,3 

Total 64 65 129 100 

 

In table 3, it is found that oral cavity 

tumors with the highest location were the 

mandible as many as 65 patients (50.4%), 

maxilla as many as 28 patients (24.8%), other 

locations such as gingiva and labia as many as 

20 patients (15.5%) and there is no location 

information in the medical records of 12 patients 

(9.3%). 

 

DISCUSSION 

 

Characteristics of Patients with Oral Cavity 

Tumors Based on Age 

Table 1 shows that the age range of 

patients with oral cavity tumors is early teens 12-

16 years to seniors >65 years. Previous research 

also found that the age range of patients with oral 

cavity tumors was >80 years. Then the age with 

the highest incidence in patients with oral cavity 
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tumors was in the early elderly group (46-55 

years) as many as 32 patients (24.8%) and the 

late elderly (56-65 years) as many as 31 patients 

(24.0%). oral cavity tumors. Meanwhile, the 

lowest age of incidence was in the early 

adolescent age group 12-16 years as many as 7 

patients (5.4%). 

This study found that the age group of 

patients with benign oral tumors in the 46-55 year 

group was 17 patients. The results of a study 

conducted by Kanaco in Manado with the highest 

prevalence of age group occurring in the age 

group that has reached 41-50 years.3 Cases of 

benign tumors in that age group were 

Ameloblastoma, a study conducted by Rusdiana 

et al., in 2011 obtained the results of 

Ameloblastoma occurring at the Jakarta Hospital 

in the age group of 31-50 years and was 

recognized by the analysis conducted by Small 

and Waldron (1955) and Mehlisch , Dahlin and 

Masson (1972) from 1036 cases said cases of 

ameloblastoma often occur in patients aged 20-

50 years.11 

The age group of patients with malignant 

tumors of the oral cavity was mostly in the group 

of 56-65 years as many as 22 patients. Other 

studies say that malignancy in tumors occurs in 

the 40-59 year age group, this is in line with 

research that has been done. The incidence of 

malignancy can occur due to the influence of 

behavioral factors, environmental factors, poor 

lifestyle, or exposure to carcinogenic substances 

at a young age that has been exposed for a long 

period, the longer the patient's immune system 

will weaken.4 

 

Characteristics of Patients with Oral Cavity 

Tumors by Gender 

Table 2 found that the sex of most 

patients with oral cavity tumors was female as 

many as 79 patients (60.3%), while the sex was 

male as many as 52 patients (39.7%). Benign 

tumors of the oral cavity by sex which have the 

highest incidence are women with 44 patients 

compared to men with 20 patients and malignant 

tumors of the cavity that have the highest 

incidence are women with 34 patients compared 

to men with 31 patients. The higher incidence in 

women was due to the risk of tumor recurrence, 

which is dominated by women.12 This is in 

contrast to other studies which state that tumors 

or cancer of the oral cavity are more common in 

men with the highest frequency in various 

countries, due to risk factors for smoking and 

alcohol.7 

Characteristics of Patients with Oral 

Cavity Tumors Based on Location It was found in 

table 3 that there were 65 patients (50.4%), 

maxilla as many as 32 patients (24.8%), other 

locations such as the gingiva and labia as many 

as 20 patients (15.5%), and there was no 

location information as many as 12 patients. 

(9.3%). According to previous studies, the 

location of the tumor greatly influences the 

severity of the patient's status because it can 

cause death if nodule metastases occur through 

the severity of the tumor at each location.13 

Tumor sites include the lip, anterior two 

thirds of the tongue, gingiva, mandible, maxilla, 

retromolar third and palate. The most common 

areas where malignant tumors occur are the 

tongue (40%) and the floor of the mouth (33%) 

with the highest incidence of squamous cell 

carcinoma.14 In the mandibular area about 80%, 

the most common benign tumor is 

ameloblastoma.15 The mandible has the highest 

incidence because the initial tumor is through 

invasion of the mandible on the floor of the 

mouth, the ventral surface of the tongue and 

through the gingivobuccal sulcus.16 

 

CONCLUSION 

 

Based on the results of research that has 

been carried out, the prevalence of oral cavity 

tumour is higher in female patients than male 

patients in the Abdoel Wahab Sjahranie Hospital. 

This hospital is a national referral hospital 

located in East Kalimantan so that it could 

represents a fairly high distribution for the 

incidence of tumors and oral cancer in East 

Kalimantan. 
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ABSTRACT 

 

Background: The number of cleft lips or palatal cases is still very high in Indonesia, the growth of cleft lips or 

palatal cases was 1: 700. This prevalence varies for each region in Indonesia. The condition and composition 

of saliva in children affect the condition of dental caries, including protein statherin, histatin -1, and calcium 

minerals.  Statherin has the strongest interaction with calcium hydroxyapatite, Histatin-1 has an antimicrobe 

and antifungal effect and calcium is an imported mineral component.Objectives: The purpose of this study 

was to analyze the children's saliva of cleft lips with or without cleft palatal non- syndromic against the risk of 

caries. Methods: This study used an Observational Analytic method with a Post Test Only Control Group 

Design. Saliva samples were taken by the pipetting method, saliva samples were taken from 20 children with 

cleft lips with or without palate and 20 normal children, aged 3-17 years, with good general health. Analysis 

levels of Statherin, Histatin-1, and Calcium minerals used the ELISA Method. Statistical analysis used ANOVA. 

Result: The results showed that the average level of statherin for children with a cleft lip was 0.65 µg / ml, 

whereas for normal children was 1.1 µg / ml, the results of the analysis of histatin-1 salivary protein showed 

an average of 0.86 ± 0.50 at cleft children and 1.01 ± 0.71 for normal children, mean calcium levels in saliva 

for cleft children is 1.09 ± 0.09 mmol / L and normal children were 1.34 ± 0.13 mmol / L. ANOVA analysis for 

the three salivary components were found to be p = 0.001, which means that there were significant differences 

between the average levels of statherin, histatin-1, and calcium in cleft lips children with or without cleft palate 

and normal children. Conclusion: The levels of statherin, histatin-1, and salivary calcium can be early 

diagnostic risk dental caries in children with cleft lips/palate nonsyndromic, to optimize management of 

preventing dental caries on clefts cases. 
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INTRODUCTION  

 

Cleft lips with or without palate (CL/P) is 

the most common congenital craniofacial 

anomaly. The clefts can occur on the lip only 

(CL), alveolar (CA), involve both lip and alveolar, 

affect the palate (CP) or involve both lips and 

palate (CL/P).  The congenital can syndromic 

(CL/P S) or non-syndromic (CL/P NS), it means 

related with another congenital or not. 

Prevalence cleft lip in Indonesia reaches 7.500 

people. The highest prevalence in Indonesia 

reach 8,6% or 6-9 people of 1.000 population in 

East Nusa Tenggara. The multifactorial etiology 

of cleft lip was divided into genetic and 

environmental factors. Basic Health Research 

Data (Riskesdas) 2018, states that the 

prevalence of children aged 24-59 months 

suffering from congenital abnormalities reaches 

0.53%, of which 0.08% is in the form of cleft lip 

disorders.1 The cause of cleft lip or palate is 

generally divided into 22% genetic factors and 

78% environmental factors or a combination of 

both.2 So it is necessary to further explore the 

hereditary history and pregnancy history 

including the nutrition consumed by the mother 

during pregnancy. Folic acid intake during 

pregnancy has been shown to prevent cleft lip 

/palate.3 

Dental caries in Indonesia is still a 

disease of the teeth and mouth with the highest 

prevalence in Indonesia, about 57.6% with the 

highest sufferer being infant.1 Thus in cleft lip 

children with or without cleft palate. A study in 

England on 120 cases that children with cleft lip 

were twice risk than normal children both in 

deciduous and permanent teeth.4 While the 

study in Texas on 183 cases found that children 

with cleft lip/palate had a greater risk of 

experiencing enamel hypoplasia and caries.5 

The causes of dental caries consist of the host, 

environment and agent. 

Saliva contains a lot of proteins such as 

IgA, IgG, Proline Rich Protein, and histatin 

peptides which are biomolecules that can be 

used as biomarkers to predict the risk of dental 

caries.6 Statherin is the only salivary protein that 

inhibits the precipitation of calcium phosphate 

salts.7 Statherin (StN43), a phosphorylated 

residual salivary protein similar to osteopontin 

and casein, binds to calcium and hydroxyapatite 

(HA). HA inhibits enamel demineralization. 

Demineralization causes loss of calcium, 

phosphate and fluoride. Histatin-1 plays a role in 

defense of the pellicle on the tooth surface as an 

inhibitor of the colonization of caries-causing 

bacteria. Calcium reduction occurs in cases of 

dental caries.8 Calcium plays an important role 

in the remineralization process decreasing the 

amount of calcium in saliva.  

The purpose of this study was to analyze 

the effect of the salivary components of 

Statherin, Histatin and Calcium on the risk of 

caries in children with CL/P NS. 

 

MATERIALS AND METHODS 

 

This study used the analytical 

observational method with the design of the Post 

Test Only Control Group Design. Samples were 

taken by consecutive sampling method with 

inclusion and exclusion criteria. Saliva samples 

were taken by pipetting method, saliva samples 

were taken from 20 children with cleft lip and 20 

normal children, aged 3-12 years, in good 

general health. Analysis levels of statherin, 

histatin-1, and calcium minerals using the ELISA 

method and followed by the one-way ANOVA 

test. Ethical Clearance conducted at FKG 

UNISSULA No. 018 / B.1-KEPK / SA-FKG / II / 

2019.  

 

RESULTS 

 

From a total of 20 samples CL/P NS, the 

following demographic data were obtained: 

patients who were male 35% (n = 7) and female 

65% (n = 13). Based on the clinical patient, it was 

found that 53% unilateral lip clefts, 26% bilateral 

lip clefts, 21% palate clefts were found. Control 

group was normal children, male 55% (n=11) 

and female 45% (n=9).    

 

 

http://u.lipi.go.id/1518063363
http://u.lipi.go.id/1518063363
http://journal-denta.hangtuah.ac.id/index.php/jurnal/issue/view/184


         Accredited No. 28/E/KPT/2019 

Denta, Jurnal Kedokteran Gigi  p-ISSN: 1907-5987  e-ISSN: 2615-1790 
 

Page | 28  
Denta Jurnal Kedokteran Gigi, Februari 2022; Vol.16 No.1; Hal 26-31 

Available at  http://journal-denta.hangtuah.ac.id/index.php/jurnal/issue/view/18 

DOI: 10.30649/denta.v16i1.5 

 

Table 1. The average value of the three salivary 

proteins, Statherin, Histatin and Calcium 

Saliva 

Content 

Groups 

Cleft Lips (N 

: 20) 

Normal (N : 

20) 

Statherin 

(µg/ml)±SD 

0.65 ±0.32 1.10 ± 0.45 

Histatin 

(µg/ml)±SD 

0.86 ±0.50 1,01± 0.71 

Calcium 

(µg/ml)±SD 

1.09±0.09 1.34± 0.13 

 

Table 2. The results of different tests with one way 

ANOVA, the three salivary proteins for normal 

children. 

Saliva 
content  

Group Sig Adj. 

Slit 
lips  

Normal  

Statherin  
N = 
20 

N = 20 0.14
8 

Not 
significa
ntly 
different 

Histatin  
N = 
20 

N = 20 0.00
2 

Different 
meaning 

Calcium  
N = 
20 

N = 20 0.00
0 

Different 
meaning 

 

Based on the statistical test results, the 

statherin results were not significantly different 

compared to histatin and calcium. 

         

 
 

 

              

 
                                                           

Figure 1. Diagram Anova analysis 

 

DISCUSSION 

 

Saliva is one of the media to diagnose an 

abnormality or problem in the oral cavity. Many 

contents in saliva  can be used as a marker of 

the abnormal conditions. Table 2 showed that 

salivary statherin in both CL/P NS and normal 

children are the same, unaffected by intraoral 

conditions. Statherin is secreted by the acinar 

cells of the submandibular and parotid salivary 

glands where the primary structure is the 

residual tyrosine rich and vicinal phosphoserines 

with a molecular weight of 5380 Daltons and a 

concentration of 10 - 40 μM in human saliva. 

Statherin levels are affected by calculus degree, 

not by irregular tooth structure as in CL/P NS 

patients.9 The CL/P NS samples did not show 

any significant calculus levels. Meanwhile, 

http://u.lipi.go.id/1518063363
http://u.lipi.go.id/1518063363
http://journal-denta.hangtuah.ac.id/index.php/jurnal/issue/view/184


         Accredited No. 28/E/KPT/2019 

Denta, Jurnal Kedokteran Gigi  p-ISSN: 1907-5987  e-ISSN: 2615-1790 
 

Page | 29  
Denta Jurnal Kedokteran Gigi, Februari 2022; Vol.16 No.1; Hal 26-31 

Available at  http://journal-denta.hangtuah.ac.id/index.php/jurnal/issue/view/18 

DOI: 10.30649/denta.v16i1.5 

 

histatin and calcium levels differed significantly 

between cases and controls. This shows that 

anatomical conditions affect the levels of histatin 

and calcium in saliva, while statherin has no 

effect. Histatin plays a very important role in the 

hydroxyapatite bonding process, so that histatin 

is often used as a material to prevent abrasion 

and enamel lysis.10 Histatin can also be used as 

prevention for infection due to implant failure 

because it has an antimicrobial effect as well as 

the main function of histatin in the peptidomic 

sphere. Histatin can also prevent gingivitis 

because of the effect of histatin which can 

reduce the entry of microorganisms.11 Histatin-1 

is part of the salivary protein which has an 

antibacterial function to inhibit the occurrence of 

dental caries.12 Histatin-1 protein interacts with 

mucin-7; mucin-5B; and cystatin-S which will 

form the biological structure. The interactions 

between these salivary proteins provide 

antimicrobial functions and also form pellicles in 

the enamel to reduce microbial adhesion and 

reduce the demineralization process.13   The 

malfunction of salivary glands can lead the 

cariogenic and bacterial colonization which can 

increase the risk of caries. This situation will be 

exacerbated by abnormal anatomical conditions 

in the case of CL/P NS causing irregular tooth 

arrangement so that the risk of caries becomes 

greater.  

In this study, it was found that calcium 

levels in children with CL/P NS were lower than 

in controls. This was consistent with Whelton's 

research that irregular tooth arrangement had an 

effect on salivary calcium levels, which is lower 

than that of regular (normal) teeth.14 Irregular 

tooth arrangement causes an imbalance of the 

demineralization and remineralization 

processes. Re mineralization causes the loss of 

calcium, phosphate, and fluoride ions and is 

replaced by fluorapatite crystals which are more 

resistant to acid dissolution and substantially 

larger than the original crystal, thereby providing 

a better (smaller) surface to volume ratio. 

Therefore the larger apatite crystals in 

remineralized enamel are more resistant to 

enamel demineralization by organic acids. 

Otherwise, plaque concentrations and levels of 

Ca and P ions in saliva can affect the balance of 

demineralization and remineralization of 

enamel.15 

The enamel crystals contain apatite 

carbonate which is demineralized by organic 

acids (lactic acid) which are produced by the 

cellular activity of plaque bacteria from the 

carbohydrate diet. Increasing the level of Ca in 

the remineralization solution can increase the 

rate of mineral deposition on tooth.16 Progress of 

dental caries is about the relationship between 

demineralization and remineralization is 

replaced by apatite crystals which are more 

resistant to acid solution and larger natural 

crystals. This proceses caused the larger apatite 

crystals to be more resistant to enamel damage 

with residual organic acids and inhibit 

demineralized processes that induces caries. 

Crystalline enamel containing carbonate apatite 

that can be demineralized by organic acids 

produced by cellular plaque bacteria through 

consumption of carbohydrates.17 

 Besides, the composition of saliva also 

affects gingivitis and vice versa. In cases of 

gingivitis, it is usually accompanied by an 

increase in sthaterin levels and inhibits calcium 

binding. Gingivitis can prevent statherin from 

binding to calcium in saliva. All statherin 

molecule chains have a tendency to inhibit 

calcium and phosphate deposition.18 Statherin 

molecules bind strongly to HA in the form of 

statherin-N terminals which can inhibit 

secondary calcium phosphate deposition. 

Stahterin inhibits the calcium deposition process 

with calcium-binding saliva so that it cannot 

survive in the plaque solution. Statherin also 

prevents the absorption of high molecular weight 

glycoproteins (HMWGPs) on the tooth surface, 

then inhibits the attachment of HMWGP which 

binds to bacteria, including Streptococcus 

mutans. Statherin-rich layer on the tooth surface 

showed that high calcium zone facilitates 

mineralization of the tooth enamel, without 

further precipitation that actually resulted in the 

mineralization of tooth plaque.19 The interaction 

between statherin and calcium cause the 
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influence each other function. The condition low 

levels of statherin will be followed by abnormal 

conditions in salivary calcium levels which can 

affect the risk of caries which is supported by 

severe gingivitis conditions.20   

  

CONCLUSION  

 

The levels of statherin, histatin-1, and 

salivary calcium could be early diagnostic risk 

dental caries on children with CB/P NS to 

optimize management of prevention dental 

caries on clefts cases.  
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ABSTRACT 

 

Background: The prevalence of tooth extraction was 7.29% according to RISKESDAS 2018. Post-tooth 

extraction will cause injury and bone resorption. Scaffold material combination of hydroxyapatite gypsum puger 

(HAGP) and aloe vera (AV) can be used for preservation of extraction socket. Objective: To analyze fibroblast 

and type 1 collagen cells in the extraction socket after being induction by a combination of hydroxyapatite 

gypsum puger scaffold and aloe vera. Methods: Making a combination of gypsum puger hydroxyapatite 

scaffold and aloe vera, divided into four groups, namely negative control, aloe vera scaffold, HAGP scaffold, 

and HAGP+AV scaffold. Extraction of the mandibular 1st molar in Wistar rats, the application on the extraction 

socket was waited for 3, 5, 7, and 14 days. Preparation of preparations using Hemaktocillin Eosin staining 

method. Results: LSD test on the HAGP+AV scaffold group between days 3 and 5, days 3 and 7, days 3 and 

14, days 5 and 7, days 5 and 14, days 7, and 14 were obtained (p=0.000), this shows a significant difference 

between the treatment groups. The results of type 1 collagen in the HAGP+AV scaffold group between days 

3 and 14 were obtained (p=0.005) showing a significant difference. Each group on day 14 showed the highest 

number of fibroblast and type 1 collagen cells. Conclusion: The combination of HAGP+AV+gelatin scaffold 

can increase fibroblast cells and type 1 collagen after tooth extraction. The socket healing process is getting 

faster on day 14. 

 

Keywords: Aloe vera, Gelatin, Gypsum Puger Hydroxyapatite (HAGP), Scaffold, Tooth Extraction 

 

Correspondence: Amiyatun Naini, Faculty of Dentistry, Jember University, Jl. Kalimantan Tegalboto No.37, 

Krajan Timur, Sumbersari, Jember, East Java Indonesia. Email: amiyatunnaini.fkg@unej.ac.id 

 

 

 

 

 

 

 

INTRODUCTION 

RESEARCH ARTICLE 

http://u.lipi.go.id/1518063363
http://u.lipi.go.id/1518063363
http://journal-denta.hangtuah.ac.id/index.php/jurnal/issue/view/184


         Accredited No. 28/E/KPT/2019 

Denta, Jurnal Kedokteran Gigi  p-ISSN: 1907-5987  e-ISSN: 2615-1790 
 

Page | 33  
Denta Jurnal Kedokteran Gigi, Februari 2022; Vol.16 No.1; Hal 32-40 

Available at  http://journal-denta.hangtuah.ac.id/index.php/jurnal/issue/view/18 

DOI: 10.30649/denta.v16i1.6 

 

The act of tooth extraction occupies the 

second-highest position after drug consumption. 

The prevalence of tooth extraction shows a 

figure of 7.29% according to RISKESDAS 2018. 

Post-tooth extraction will cause injury and the 

occurrence of alveolar bone resorption which 

can affect the readiness of the dental tissue in 

the installation of dentures or implants.1 In this 

case, it is necessary to preserve the extraction 

socket with bone graft material to accelerate the 

wound healing process and prevent bone 

resorption. 

Bone graft material that can be used as 

an alternative for extraction socket preservation 

is a combination of gypsum puger 

hydroxyapatite scaffold and Aloe vera. 

Hydroxyapatite (HA) is a biomaterial which has 

the chemical formula Ca10(PO4)6(OH)2, HA 

has good biocompatibility and bioactivity 

properties. Crystallographically and chemically, 

HA is close to the structure of bones and teeth, 

and HA functions can be bound directly to tissue 

and can stimulate tissue growth. Based on the 

research conducted by Naini (2014), it was 

found that Puger gypsum material in the Jember 

area was successfully synthesized into 

hydroxyapatite called Hydroxyapatite Gypsum 

Puger (HAGP). The characterization of HAGP by 

XRD and FTIR tests had the same results with 

HA 200 from Japan as the standard for 

comparison. 2,3 According to Salim (2015), the 

activity of new bone formation or tissue 

regeneration will occur optimally with the 

addition of bone graft material in the form of a 

scaffold.4  

Aloe vera is a natural ingredient that is 

combined with gypsum puger hydroxyapatite to 

maximize the healing process. Aloe vera 

contains tannins, flabatanins, saponins, 

flavonoids, steroids, terpenoids, anthraquinone 

glycosides, and glucomannan compounds.5 

Glucomannan compounds include 

polysaccharides (β 1,4)-manethylation) which 

can accelerate the wound healing process. 

Glucomannan compounds are able to stimulate 

the activity and proliferation of fibroblast cells 

and can increase collagen production.6 Cells that 

play an important role in the wound healing 

process are fibroblast cells, these cells play a 

role in the formation of connective tissue and 

support the formation of new bone after tooth 

extraction.7 

In the process of tooth extraction, there 

will be mechanical trauma to the alveolar bone 

and an extraction socket will be formed, if there 

is an injury then hydroxyapatite is applied, it will 

cause inflammation in the tissue. In the 

inflammatory process, it will activate 

macrophages that secrete cytokines such as IL-

1, IL-6, TNF-α.8 TNF- α as a homing stem cell 

chemoattractant, secretes cytokines and attracts 

endogenous mesenchymal stem cells so that 

attachment occurs and then proliferation and 

differentiation stimulate osteoprogenitors to 

become preosteoblasts, then differentiates 

preosteoblasts into osteoblasts. Osteoblasts 

secrete osteocalcin, alkaline phosphatase and 

type 1 collagen.3,9 Type 1 collagen is the most 

abundant collagen fiber found in adult 

connective tissue, bones, and teeth. This 

hydroxyapatite material can function as an 

osteoconductive.10 

The difference is on this research author 

used gelatin as a gelling agent. Gelatin has a 

quality of biocompatibility that effectively 

increases support cell adhesion, also doesn't 

result in dangerous products at the time of 

enzyme degradation. Gelatin that is added for 

the manufacture of scaffolds can be 

biodegradable and has good porosity. If the 

gelatin is combined with another natural polymer 

or even the synthetic, the gelatin will show an 

increasing mechanical behavior and affinity on 

the scaffold.11 The goal of this research is to 

analyze the fibroblast cell and collagen type 1 on 

extraction socket after inducted by the 

combination of gypsum puger hydroxyapatite 

scaffold, aloe vera, and gelatin. 

 

MATERIALS AND METHODS 

This research was an experimental 

laboratory research with post test only control 

group design. This research has been approved 

by the Health Research Ethics Commission 
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(KEPK) No. 1070/UN25.8/KEPK/DL/2020 

Faculty of Dentistry, University of Jember. 

The combination of HAGP scaffold, Aloe 

vera, and gelatin (from cow skin, Pro Analysis, 

Merck, catalog number 104078, Malincord, JT. 

Baker) was made with a ratio of 1:1. HAGP 

material was a hydroxyapatite material that was 

successfully synthesized from gypsum from 

Mount Gamping Jember based on previous 

research according to Naini (2019) in the 

following way. Preparation of HAGP 

hydroxyapatite samples, weighing 0.5 grams of 

gypsum, 0.5 grams of DHP, 500 ml of distilled 

water, mixed into a tube, then placed in an oven 

at 100°C for 30 minutes. The solution was 

washed, filtered, and dried in a microwave at 

50°C.12  To form the aloe vera gel, we blended 

the aloe vera ingredients until smooth. Then mix 

5 grams of HAGP powder with aloe vera gel in a 

ratio of 1:1 (w/v), after that add 10 ml of gelatin 

solution and mixed until homogeneous. Then the 

material is put in a scaffold mold and cooled in a 

freezer at -60℃ for 24 hours and then freeze-

drying was carried out at a temperature of -84℃ 

for 24 hours. 

This study used 32 males Rattus 

norvegicus rats which were divided into 16 study 

groups (4 control groups and 12 treatment 

groups). The sample size in each treatment 

group was two rats according to the Federer 

formula.12 The control group was a negative 

control in the form of extraction of the mandibular 

first molar teeth of rats without being given 

scaffold material. The treatment group consisted 

of extraction of the mandibular first molar teeth 

of rats and induction of scaffold material (PI 

group: Aloe vera (AV) scaffold, PII group: 

Gypsum Puger hydroxyapatite scaffold (HAGP), 

and PIII group: HAGP+AV scaffold. 

Experimental animals were anesthetized 

using ketamine injection at a dose of 0.04 - 0.08 

ml/200kg body weight rats.3 The extraction of the 

rat's teeth was carried out by a simple extraction 

method using a Half moon sonde and an 

excavator. After the tooth was extracted 

completely, the socket was irrigated using sterile 

distilled water and given scaffold material until it 

was completely filled. The experimental animals 

were then reared and euthanized on the 3rd day, 

5th day, 7th day, and 14th day. Tissue 

decapitation in the left lower jaw of rats. Then 

decalcification using 3% nitric acid, then 

processing the tissue into histological 

preparations using Hematoxylin Eosin staining. 

The calculation of the number of 

fibroblasts and the density of type 1 collagen 

were observed using a binocular microscope 

(EC1152 Euromex Ecoblue, Holland) with a 

magnification of 400x. Calculations were carried 

out in 3 fields of view and then tabulated the 

average number of fibroblast cells and type 1 

collagen density.13 The average number of 

fibroblasts and type 1 collagen density was 

analyzed using One Way Anova and the Least 

Significant Different (LSD) test with a 

significance value of p<0.05. 

 

RESULTS 

The preservation of extraction sockets by 

induction of a combination of Hydroxyapatite 

Gypsum Puger scaffold, Aloe vera, and gelatin 

(HAGP+AV+Gelatin) on the number of fibroblast 

cells and the density of type 1 collagen in the 

socket was carried out by histological 

observation of the rat sample preparations using 

a light microscope. Microscopic appearance of 

fibroblast cells in each group can be seen in 

Figure 1, while the microscopic image of the 

density of type 1 collagen in each group can be 

seen in figure 2. 

Figure 1. Microscopic image of fibroblast cells in 

control group (K), Aloe vera + gelatin (AV) scaffold 

http://u.lipi.go.id/1518063363
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treatment group, HAGP + gelatin (HAGP) scaffold 

treatment group, and HAGP+AV+gelatin (HAGP+AV) 

scaffold treatment group (HE stains, light microscopy, 

400x). Calculated cells are marked with arrows. 

 

Figure 2. Microscopic image of Collagen density type 

1 Control group (K), Aloe vera + gelatin (AV) scaffold 

treatment group, HAGP + gelatin (HAGP) scaffold 

treatment group, and HAGP+AV+gelatin  

(HAGP+AV) scaffold treatment group (HE stains, light 

microscopy, 400x). Calculated cells are marked with 

arrows. 

 

Figures 1 and 2 showed an overview of 

fibroblast cells and type 1 collagen density taken 

in one field of view of each research group after 

tooth extraction. The calculation of the number 

of fibroblast cells, the density of type 1 collagen, 

and the Least significant Different (LSD) test 

results can be seen in table 1. 

 

 

 

Table 1. The calculation of the number of fibroblast cells, the density of type 1 collagen, and LSD test results 

Group The number of fibroblast cells (X ± SD) and LSD The density of type 1 collagen (X ± SD) and LSD 

Day 3 Day 5 Day 7 Day 14 Day 3 Day 5 Day 7 Day 14 

Control 8,38±0,54 
 

11,83±0,7
2 

16,17±0,3
9 

18,24±1,0
8 

15,86±2,1 31,14±6,
3 

34,73±13,
7 

80,41±10,9 

 (5,7,14) 

(PI,PII,PIII) 

(3,7,14) 

(PI,PII,PIII) 

(3,5,14) 

(PI,PII,PIII) 

(3,5,7) 

(PI,PII,PIII) 

(4) (PI,PII,PIII) (-) 

(PI,PII,PIII) 

(-) 

(PI,PII,PIII) 

(-) 

(PI,PII,PIII) 

Scaffold 
Aloevera + 
gelatin (PI) 

13,33±0,4
7 

16,67±1,4
1 

17,72±1,3
3 

21,65±0,4
9 

34,05±12,
8 

43,07±4,
7 

72,85±24,
4 

80,41±22,2 

 (5,7,14) 

(K,PII,PII) 

(3,14) 

(K,PIII) 

(3,14) 

(K,PII,PIII) 

(3,5,7) 

(K,PII,PIII) 

(3,4) 

(K,PII,PIII) 

(4) 

(K,PII,PIII) 

(1)  

(K,PII,PIII) 

(1,2) 

(K,PII,PIII) 

Scaffold HAGP + 
gelatin (PII) 

17,16±1,6
4 

18,16±1,6
4 

19,89±0,9
4 

23,5±0,24 36,58±24,
5 

42,17±19 76,07±28,
1 

79,65±19,9 

 (7,14) 

(K,PI,PIII) 

(7,14) 

(K,PIII) 

(3,5,14) 

(K,PI,PIII) 

(3,5,7) 

(K,PI,PIII) 

(3,4)  

(K,PI,PIII) 

(4)  

(K,PI,PIII) 

(1)  

(K,PI,PIII) 

(1,2)  

(K,PI,PIII) 

Scaffold HAGP + 
AV+gelatin (PIII) 

23,83±1,1
8 

28,16±1,1
8 

31,5±2,58 34,83±1,1
8 

36,67±9,3 58,4±20,
8 

68,53±18,
3 

93,01±7,5 

 (5,7,14) 

(K,PI,PII) 

(3,7,14) 

(K,PI,PII) 

(3,5,14) 

(K,PI,PII) 

(3,5,7) 

(K,PI,PII) 

(4)  

(K,PI,PII) 

(-) 

(K,PI,PII) 

(-) 

(K,PI,PII) 

(1)  

(K,PI,PII) 

Description:  

X ± SD : Mean fibroblast cell count ± Standard 

Deviation 
(3,5,7,14) : significantly different based on the day 

of treatment in one group of treatment materials 

((3) significantly different from the 3rd day, (5) 

significantly different from the 5th day, (7) 

significantly different from the 7th day, (14) 

significantly different from the 14th day) 
(K,PI,PII,PIII) : significantly different based on 

the treatment material group in one treatment 

day group ((K) significantly different from group K, 
(PI) significantly different from group PI, (PII) 

significantly different from group PII, (PIII) 

significantly different from group PIII). 

 
Figure 3. Histogram of the calculation results of the 

average number of fibroblast cells, (PI) The group 

given the scaffold Aloe vera+gelatin, (PII) the group 

giving the scaffold HAGP+gelatin, and (PIII) the group 

giving the scaffold HAGP+AV+gelatin. 
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Figure 4.  Histogram of the calculation results of the 

average number of type 1 collagen, the group control, 

(PI) The group given the scaffold Aloe vera+gelatin, 

(PII) the group giving the scaffold HAGP+gelatin, and 

(PIII) the group giving the scaffold 

HAGP+AV+gelatin. 

 

Figures 3 and 4 are  the average number 

of fibroblasts and type 1 collagen cells in the 

control and treatment groups. The fibroblast cell 

data showed that the largest increase was in the 

PIII group, that is the scaffold group with a 

combination of HAGP, gelatin, and Aloe vera. 

While the control group had the lowest fibroblast 

cell count value, although it experienced a 

significant increase in value from day 3 to day 

14. In addition, the trendline also shows that the 

Aloe vera and gelatin (AV) scaffold group 

showed an insignificant increase in the number 

of fibroblasts from day 5 to day 7. Meanwhile, in 

the Hydroxyapatite Gypsum Puger and gelatin 

(HAGP) scaffold group, there was an 

insignificant increase in the number of cells on 

the 3rd to 5th day. 

Analysis of the data on the number of 

fibroblasts was tested for normality using the 

Shapiro-Wilk test with the results of the data 

being normally distributed with p>0.05. Then the 

homogeneity test was carried out using Levene's 

test and showed that the data were 

homogeneously distributed with a P-value of 

0.374 so that the data had a p value> 0.05. 

Furthermore, the One-way Anova parametric 

statistical test was carried out with the results of 

a P-value of 0.000 which meant that there was a 

significant difference in the average number of 

fibroblasts between the study groups due to the 

p <0.05. Furthermore, the LSD test was carried 

out with results showing that most of the data 

between groups had significantly different values 

(p <0.05) both based on the length of treatment 

day group and the treatment material group 

(table 1). 

Based on the results of this study, the 

average density of type 1 collagen was found to 

be the highest on day 14 in all groups, the denser 

the collagen density increased (figure 3). Data 

analysis was carried out by normality test using 

the Shapiro Wilk test which obtained results that 

were normally distributed, carried out by 

homogeneity test with the Levene test to obtain 

homogeneous data, then the One-way Anova 

test was carried out showing a P-value of 0.000 

which means there is a significant difference 

between the research groups because of the p-

value <0.05. Furthermore, an LSD test showed 

that most of the data between groups had 

significantly different values (p <0.05) both 

based on the treatment day group and the 

treatment group (table 1). 

 

DISCUSSION 

Socket preservation is still often used to 

accelerate wound healing and the occurrence of 

alveolar bone resorption after tooth extraction. In 

this study, a combination of hydroxyapatite 

gypsum puger scaffold, aloe vera, and gelatin 

was used for fibroblast cells and type 1 collagen. 

The use of scaffolds in tooth extraction 

sockets has important benefits in the treatment 

group. Scaffold is a porous structure that acts as 

a substrate for cells to migrate, adhere, grow, 

proliferate and differentiate. In addition, the 

scaffold can accelerate the bone healing 

process by acting as a delivery vehicle for cells, 

providing space for vascularization, new tissue 

formation, and bone remodeling. With 

biocompatible and biodegradable scaffold 

properties to support cell growth such as 

fibroblasts and type 1 collagen.11 

Aloe vera and gelatin scaffold treatment 

group showed a higher average number of 

fibroblast cells than the control group based on 

the results of the research that had been done. 
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Aloe vera is a natural polymer gel that has 

excellent biocompatibility and is non-toxic. 

Active components of Aloe vera such as 

acemannan can bind special ligands to mannose 

receptors found on the surface of fibroblasts and 

macrophages so this will trigger cell proliferation 

and growth factors.14 In addition to acemannan, 

there is another polysaccharide component, 

namely glucomannan which has healing 

properties by influencing the secretion of 

fibroblast growth factors, stimulating cell 

proliferation, and increasing the production of 

type 1 collagen through increasing the 

transformation of growth factor TGF-β in the 

wound area.15  

Aloe vera will activate macrophage cells 

that are present in the inflammatory phase of the 

wound healing process. So along with the 

increased activation of macrophage cells, it 

increases the stimulation of the release of 

growth factors such as Fibroblast Growth Factor 

(FGF) and Transforming Growth Factor (TGF-β) 

as well as other important cytokines in 

accelerating wound healing by increasing the 

proliferation of fibroblast cells and collagen type 

1.7  This is why the results of the study on the 

Aloe vera scaffold group showed no significant 

difference between the 5th and 7th-day groups. 

Macrophages that increase their cell activation in 

the inflammatory phase will increase the 

migration of fibroblast cells to the wound area at 

the beginning of the proliferative phase so that 

the number of fibroblast cells increases 

significantly on day 3 and day 5. While on day 5 

to day 7 the number of fibroblasts will tend to be 

stable. 

The provision of HAGP scaffold and 

gelatin showed an increase in the number of 

fibroblast cells when compared to the control 

group. Hydroxyapatite (HA) has been widely 

used as a tooth and bone repair material 

because it can chemically interact and blend with 

bone due to its non-toxic, non-allergenic, non-

mutagenic, osteoconductive, and weak 

osteoinductive properties. So that the use of 

HAGP scaffold can increase the number of 

fibroblast cells and type 1 collagen in the post-

extraction socket. 

The main property of the HAGP scaffold 

is its osteoconductivity which can support bone 

growth above the surface and direct new bone 

formation through the matrix support, acting as a 

scaffold that can be absorbed and replaced by 

bone tissue. HAGP has a major role as an 

interconnected porous structure. Its 

osteoconductive properties can attract healing 

cells to be able to adhere to the porous space. 

So, it can be seen from the results of the study 

that between day 3 and day 5 there was no 

significant difference in the number of fibroblast 

cells due to the main ability of HAGP only as a 

framework to facilitate cells adhesion. Thus, the 

proliferation of fibroblasts was not seen to 

increase in the early phase of wound healing. 

Hydroxyapatite content in the HAGP 

scaffold has an important role related to the ideal 

properties of the scaffold. Despite having only 

osteoconductive properties, hydroxyapatite can 

provide a microenvironment that resembles the 

physiological environment so that stem cells can 

interpret biomaterial instructions and change 

according to their fate. The topographical and 

chemical properties of HAGP are almost the 

same as hydroxyapatite in human bone, so 

HAGP is able to send special signals to cells that 

will translate the code into biochemical signals.16 

So in wound healing, especially seen from the 

increase in the number of fibroblast cells and 

type 1 collagen, the HAGP scaffold has a higher 

average cell count compared to the Aloe vera 

scaffold as seen in the research results. 

The scaffold group with the combination 

of HAGP, gelatin and Aloe vera increased the 

number of fibroblasts and type 1 collagen in the 

tooth extraction socket compared to the 

treatment group without the combination and the 

control group. This is because the combination 

of properties of the two materials gives a 

synergistic effect as a scaffolding material. 

Hydroxyapatite is a complex inorganic material 

with weak osteoinductive properties and does 

not have sufficient ability to stimulate 

vascularization thus limiting its application. 
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Therefore, hydroxyapatite must be combined 

with other materials that can optimize the 

potency of the material.17 The osteoinduction 

properties of Aloe vera will be able to optimize 

the properties of the hydroxyapatite material 

when combined in a scaffold.18 So that the 

combination of HAGP and Aloe vera into a 

scaffold can accelerate the healing process in 

bone by enabling osteoblast cell proliferation, 

cell differentiation, as well as inorganic apatite 

deposition. 

Aloe vera combined with HAGP to 

become a scaffold material will be able to 

increase the biocompatibility of the scaffold. Aloe 

vera is not only able to increase the number of 

cells attached to the scaffold but also able to 

increase the growth and proliferation of cells.18 

Based on research conducted by Prabakaran et 

al. (2020), the substitution of mineral HA with 

natural ingredients Aloe vera can increase 

collagen protein deposition in the first week and 

second week after extraction so that this scaffold 

can induce connective tissue in the damaged 

bone area. 

In this research, it can be seen an 

increase in the number of fibroblast cells 

between the treatment group and the control 

group on the 3rd, 5th, 7th, and 14th days. The 

3rd day after tooth extraction was the day group 

that had the lowest number of fibroblast cells in 

the control group and the treatment group, this 

was because the 3rd post-extraction day was the 

beginning of the proliferation phase which 

overlapped with the end of the inflammatory 

phase so that Fibroblasts begin to migrate and 

are seen to secrete their extracellular matrix 

proteins.19 Migration of fibroblasts to the wound 

area reaches its peak until the 5th day after 

extraction to prepare for the synthesis and 

maturation of the matrix so that it will replace the 

blood clot with the formation of granulation 

tissue.20  

Granulation tissue will completely 

replace the blood clot on the 7th day after tooth 

extraction.19 When the fibroblasts have filled the 

wound area, the fibroblast cells will proliferate 

and make the matrix of the injured area rich in 

collagen by secreting extracellular matrix 

proteins.18,20 However, in the results of this 

study, the number of fibroblast cells in the tooth 

extraction socket was more visible on the 14th 

day of the treatment group than on the 7th day 

of treatment. This is because the 14th day after 

extraction is the peak of the proliferation phase 

and the highest amount of connective tissue 

accumulation. So at this time fibroblast cells will 

appear to be formed a lot because they have 

fully migrated and are active.21  

In this research also seen an increase in 

the density of type 1 collagen between the 

treatment group and the control group on the 

3rd, 5th, 7th and 14th days. These ingredients 

contain glucomannan and hydroxyapatite 

compounds that can activate growth factors to 

accelerate fibroblast cell proliferation, 

angiogenesis, and re-epithelialization. TGFβ-1 

and FGF can increase mitosis from fibroblast 

cells thereby stimulating the formation of 

extracellular matrices such as fibronectin, 

proteoglycans, and collagen. 

The socket healing process after tooth 

extraction consists of three phases, the first one 

is the inflammatory phase, after that the 

proliferative phase, and the maturation phase. In 

the proliferative phase, fibroblasts play an 

important role in forming granulation tissue and 

secrete collagen to form the extracellular 

matrix.22 So that if fibroblasts have increased cell 

proliferation, it can indicate a gradual wound 

healing process. 

The use of a combination of HAGP, Aloe 

vera, and gelatin will form a signaling complex 

that can stimulate macrophages to release 

important growth factors in bone healing such as 

VEGF, FGF, TGF-β. Increased expression of 

growth factors will also stimulate an increase in 

fibroblast cell proliferation. So that it can be seen 

in the combined scaffold group which has the 

highest mean number of fibroblast cells on the 

14th day after tooth extraction and significantly 

increases the number of fibroblast cells from the 

3rd day to the 14th day. This result is different 

from the scaffold group without the combination, 

namely the group treated with Aloe vera plus 
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gelatin scaffold and HAGP+gelatin scaffold. The 

mean number of fibroblast cells was found to be 

not significantly different between the 

HAGP+gelatin scaffold group and the Aloe 

vera+gelatin scaffold group on day 5. This is 

because the scaffold made from a single 

material is not able to meet the ideal scaffold 

requirements, so it provides a less than optimal 

function. 

 

CONCLUSION 

The combination of gypsum puger 

hydroxyapatite scaffold, aloe vera, and gelatin 

can increase fibroblast cells and type 1 collagen 

cells after tooth extraction. With the combination 

of this scaffold, the socket healing was faster 

until it entered the 14th day when the mean 

number of fibroblasts was 34.83 and type 1 

collagen was 93.01. 
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ABSTRACT 

 

Background: Steven Johnson Syndrome (SJS) is an acute mucocutaneous syndrome that predominantly 

involve the skin and mucous membranes. SJS is an immune-mediated disease that have been associated 

with erythema multiforme (EM). The most common triggers are viruses, food allergies, autoimmune reactions 

and medicine. The medicines that most commonly cause SJS are non-steroidal anti-inflammatory drugs, 

antibiotics, antifungals, and anticonvulsants. Objective: This case report aims to describe the appropriate 

management for oral lesions of SJS. Case: A 32-year-old man was consulted from the Dermatology 

Department with a diagnosis of drug induce SJS and was given cetirizine and dexamethasone. The patient 

presented to the Oral Medicine Department complaining of mouth pain, dysphagia, ulcers, oedema and 

haemorrhagic of the lips, difficult eating, drinking and speaking. Extra-oral examination found that the surface 

of the lips was covered with a white layer, bloody and crusted, and erythematous rash on his neck, arm, 

abdomen, palms and feet, with a diameter of 2-6 mm. Intra-oral examination found multiple ulcers and erosive 

lesions that spread on the tongue, palate, buccal and labial mucosa. This condition established as an oral 

lesion related to SJS. Case Management: The management of the oral lesion was given corticosteroid 

mouthwash, 0.12% chlorhexidine digluconate, lip compress with 0.9% NaCl and 1% hydrocortisone ointment. 

Conclusion: Steroid mouthwash to suppress inflammation as well as a combination of 0.12% chlorhexidine 

digluconate antiseptic drug suppresses the infection process and complications that continue in the oral cavity 

and 0.9% NaCl solution as a moist wound healing. This therapy plays an important role in the healing process 

of oral lesions in patients with SJS. 
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INTRODUCTION  

 

Steven Johnson Syndrome (SJS) is an 

acute hypersensitivity reaction characterized by 

cutaneous necrosis.1 This disease is rare but 

life-threatening diseases. SJS was first 

recognized in 1922 by two clinicians, dr.Stevens 

and dr.Johnson, whose cause was still 

unknown.2 Immune complex-mediated 

hypersensitivity reactions are an ongoing 

condition of erythema multiforme.3 SJS is a 

disorder that occurs with features of erythema, 

vesicles, bullae, purpura on the skin of the body 

as well as the mucosa of the eyelids and oral 

mucosa.4  The exact cause of SJS is currently 

unknown, however there are predisposing 

factors such as viruses, food allergies, 

autoimmune reactions and drug reactions. 4,5 

The mechanism of the syndrome in SJS 

is a hypersensitivity reaction, usually not long 

after the drug is injected or taken and this event 

is not dose related.5 Clinically seen, it is 

widespread, especially in the body, peeling of 

the epidermis occurs approximately 10-30% of 

the body surface area and usually involves the 

mucous membranes of two or more organs.6,7 A 

more in-depth history is needed regarding 

previous medical history. Predilection generally 

occurs in children and young adults, especially 

men. The oral signs of SJS are the same as 

those of erythema multiforme, the difference 

being that it involves more skin and mucous 

membranes, with more severe general 

symptoms, including fever, malaise, headache, 

cough, chest pain, diarrhea, vomiting and 

arthralgia.8–10 

Incidence and epidemiology were seen 

from observational studies on the epidemiology 

of SJS using validated clinical data in various 

European countries. In 1995-2013 the incidence 

rate was 5.76 at 1,000,000 cases per year, 

occurring in patients aged 1-10 years to 80 

years. Mortality rates in childhood were found to 

be lower than in old age. [11] Indonesia does not 

have definitive data on the morbidity of SJS. 

Based on data from Dermatology and 

Venereology 5th edition of the Faculty of 

Medicine, University of Indonesia in 2007.12 

Drugs that often cause SJS in Indonesia are 

analgesic/antipyretic drugs (45%), 

carbamazepine (20%), herbal medicine (13.3%) 

and the rest are other drug classes such as 

amoxicillin, cotrimoxazole, dilantin, chloroquine 

and ceftriaxone. 11,12 

This case report aims to describe the 

appropriate management for oral lesions of SJS, 

the patient gets a nutritional balance and help 

the healing process of the lesion. 

 

CASE 

 

A 32-year-old man was consulted from 

the Department of Dermatology and 

Venereology with a diagnosis of drugs induce 

Steven Johnson Syndrome. The patient 

presented to the Oral Medicine Department 

complaining of pain in the mouth, dysphagia, 

ulcers, oedema of the lips, haemorrhagic crusts 

of the lips, difficult to eat, drink and speak. Extra-

oral examination found that the surface of the 

lips was covered with a white layer, bloody and 

crusted, and erythematous rash on his neck, 

arm, abdomen, palms and feet, with a diameter 

of 2-6 mm. Intra-oral examination revealed 

multiple ulcers and erosive lesions on the 

tongue, palate, buccal mucosa and labial 

mucosa. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figures 1. a and b. dry lips, edema, erythema and 

serosanguinolent crusting; c. White plaque on the tongue; 
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d,e and f. Erosive, erythematous, irregular lesions on the 

palate, right and left buccal mucosa; g, h, i and j. Blackish 

red vesicles on the palms, feet as well as the abdomen and 

neck. 

Intra-oral examination of the lips showed 

clinical signs of dry, exfoliative lips, oedema of 

the upper and lower lips accompanied by 

erythema and serosanguinolent crusts, easy 

bleeding and pain (Figures 1. a and b). Upper 

and lower lips have multiple superficial erosive 

lesions, erythematous base of irregular shape, 

and very painful. White plaques were seen on 

the dorsum of the tongue, and on the right and 

left lateral sides of the tongue (Figures 1. c), on 

the palate and right and left buccal mucosa, 

shallow, and multiple erosive lesions were found 

with an erythematous base and irregular edges 

(Figures 1.  d, e and f). The palm and feet as well 

as the abdomen and neck have blackish red 

papules and vesicles (Figures 1.  g, h, i and j). 

 

CASE MANAGEMENT  

 

Based on the history and clinical 

examination, the patient's history was taking 

ciprofloxaxin due to cough and fever. Medicines 

are given by the health clinic where the patient is 

treated. The drug is taken 2 days later then 

symptoms appear in the body.  the diagnosis 

was made as an oral lesion associated with 

Steven Johnson Syndrome. The management in 

Dermatology department are the administration 

of cetirizine and dexamethasone as well as the 

results of laboratory tests including anti-HSV 1 

and HSV 2 with non-reactive IgG IgM results, 

TPHA TITER@ and VDRL with non-reactive 

results, PCT@ with High ratio (0, 36%), SGOT 

(AST) with a low value ratio (8 U/L), AP Thoracic 

examination with no visible bronchopneumonia 

and cardiomegaly and a negative PCR test for 

COVID. 

The management treatment are 

prednisone 5 mg mixed with 10 ml of distilled 

water to be gargled 1-3 minutes and then 

discarded, 3 times a day, and after 1 hour 

gargling with prednisone 5 mg followed by, 

chlorhexidine digluconate 0.12% mouthwash 3 

times a day, compress the lips using 0.9% NaCl 

dripped on sterile gauze 3-5 times a day with a 

long compress 

 for 30 minutes and 1% hydrocortisone 

ointment is applied to the lips 3 times a day. The 

dentist is educated the patients and their families 

about the use of drugs accordance with the rules 

of drug administration and to always maintain 

dental and oral hygiene.  

The patient’s symptoms began to 

improve on day 5, marked by improving 

conditions on the lips. The patient is able to 

speak, eat, drink well and rinse his mouth and 

brush his teeth slowly. Intra-oral examination 

showed erythematous and hyperkeratotic areas 

in almost the entire oral cavity, right and left 

buccal mucosa, upper and lower labial, and 

palatal areas. The dermatology department 

continuing the management of the skin of the 

patients. 

After 3 weeks, the symptoms in the oral 

cavity showed a very significant improvement. 

Intraoral examination showed erythema and 

hyperkeratotic conditions with healing occurs in 

almost the entire oral cavity. Patients are 

allowed to consume soft foods orally. Therapy 

from dermatology department was continued 

and the oral disease section was chlorhexidine 

digluconate 0.12% mouthwash and the patient 

was still asked to maintain his oral health. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. a, b, c, d, e, f and g Clinical features of 

healing at visit 3 
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DISCUSSION 

 

The case of Stevens Johnson Syndrome 

in this patient was found with features of oedema 

of the lips, crust and easy bleeding, so an 

examination of HSV 1 HSV 2 IgG IgM was 

carried out with non-reactive results, then the 

suspicion of SJS related to the role of the virus 

could be denied with the results of a non-reactive 

HSV titer. The definitive diagnosis in this patient 

was an oral lesion associated with Steven 

Johnson syndrome caused by a drug reaction. 

Drug reactions are described through 4 

pathophysiological processes, which are drug-

specific CD8+ cytotoxic lymphocytes, apoptotic 

processes, Fas-Fas ligand (FasL), granule-

mediated exocytosis and tumor-alfa necrosis 

factor (TNF-alpha).14 SJS can involve the 

interaction and binding of certain drug-

associated antigens or metabolites with type 1 

major histocompatibility complexes (MHCs) or 

cellular peptides to form immunogenic 

compounds.15 

Reactions that occur usually start from 

day 2 to day 30 after taking certain drugs. In this 

patient, vesicles appeared on the body on the 

2nd day after taking ciprofloxaxin and 

mefenamic asthma, previously the patient had 

no history of excessive drug allergic reactions. 

Hypersensitivity reactions are thought to be 

caused by drug reactions after being consumed 

by the patient. Several theories can explain the 

condition of patients with drug-related 

hypersensitivity reactions, including apoptotic 

process found in cytotoxic granules, is the main 

cause of keratinocyte apoptosis, the second 

process is Fas-fas ligand (FasL) expressed on 

activated cytotoxic T cells can also destroy 

keratinocytes through the production of 

intracellular caspases, the third process is 

Cytotoxic lymphocytes secrete perforin and 

Granzyme B which create channels in the target 

cell membrane activating Caspases. The fourth 

process by which TNF-alpha can cause 

apoptosis and induce Nitrous oxide (NO) which 

is also induced by TNF-alpha and interferon 

(IFN)-alpha that stimulated Caspases 

enzymes.13  

Ciprofloxaxin normally in the body works 

with the help of CYP1A2 and CYP3A4 enzyme 

metabolism, but in SJS patients the process is 

inhibited.16,17 Some literature describes the SJS 

process associated with ciprofloxaxin being 

activated by CD8+ cells and cytotoxicity to 

keratinocytes occurs through activation of the 

enzymes Granzyme B and granulysin in the Fas-

Fas ligand (Fasl) pathway. Epidermal cell 

apoptosis, which can be mediated through 

keratinocyte Fas-Fasl interactions or through the 

release of cytotoxic T cells from perforin and 

Granzyme B, is also associated with tissue 

damage to skin and mucosal tissues. 14–20 It can 

be seen that the apoptotic process, Fas-fas 

ligand (FasL), Cytotoxic lymphocytes, TNF-

alpha, that damage or inflammation of tissue in 

the skin and oral cavity is closely related to drug-

related hypersensitivity reactions. 

Mucosal conditions mostly involving the 

oral mucosa can cause erythema, edema, 

peeling, ulceration, crusting and necrosis. Seen 

in the oral mucosa, abnormalities can be in the 

form of ulcers on the lips, tongue, palate and 

buccal mucosa.15,16 Based on U.K guidelines for 

the management of Stevens–Johnson 

syndrome/toxic epidermal necrolysis in adults 

2016 in the treatment of SJS, especially in the 

oral cavity, requires topical analgesics, topical 

antiseptics, corticosteroid ointments and 

corticosteroid mouthwashes. in this case we use 

prednisone 5 mg as anti-inflammatory drugs is 

considered only to reduce the severity of ulcers 

in the oral cavity.17 Prednisone gargling can 

relieve complaints and reduce symptoms in the 

oral cavity because there is an inflammatory 

reaction by suppressing the inflammatory 

process, hydrocortisone ointment 1% is used to 

treat redness, swelling and itching. 

Hydrocortisone belongs to a class of drugs 

called corticosteroids that act as anti-

inflammatory and suppress the inflammatory 

process.  Considered very effective for 

complaints in the oral cavity function generally 

suppresses cytokine and chemokine responses 
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related to inflammation and inflammation in the 

oral cavity.18  

Topical hydrocortisone is used to treat 

redness, swelling and itching. Hydrocortisone 

belongs to a class of drugs called corticosteroids 

that act as anti-inflammatory and suppress the 

inflammatory process 

Treatment of ulcers in the oral cavity can 

use hydrocortisone ointment  1%  and 

prednisone 5 mg mixed with 10 ml of saline 

water or 10 ml of distilled water, prescribed for 7-

10 days with 2-4 times daily use.17 The topical 

therapy used in this case involves several 

methods of transporting topical drugs across the 

oral mucosa, namely passive diffusion (passing 

and entering mucosal cells, and passing 

between mucosal cells), carrier mediated 

transport (paths mediated by membrane 

proteins) and endocytosis ( macromolecular 

pathways and drug material into mucosal cells 

and mucoadhesion occurs). 19 

The mechanism of 0.9% NaCl solution in 

the treatment of lesions on the lips of SJS 

patients as a moist wound healing that has a 

moisturizing principle.20 The goal is to maintain 

moisture in the lesion to facilitate cell movement 

in the wound, and accelerate the granulation 

process which reaches 40% compared to the dry 

state, keep the surface of the lesion moist so that 

the development and migration of epithelial 

tissue increases.21,22 This condition will optimize 

the activity of neutrophils, macrophages, and 

fibroblasts. The basic theory in the process of 

healing lesions with the moist principle includes 

accelerating fibrinolysis, accelerating 

angiogenesis, reducing the risk of infection, 

accelerating the process of formation of growth 

factors, and accelerating the formation of active 

cells.22,23 

 

CONCLUSION 

 

Steroid mouthwash to suppress 

inflammation as well as a combination of 0.12% 

chlorhexidine digluconate antiseptic drug 

suppresses the infection process and 

complications that continue in the oral cavity and 

0.9% NaCl solution as a moist wound healing. 

This therapy plays an important role in the 

healing process of oral lesions in patients with 

SJS. 

REFERENCES  

 

1.  Banik B, Bhar D, Sil A. Terbinafine-induced 

Steven-Johnson syndrome and toxic epidermal 

necrolysis (SJS/TEN) overlap. Postgrad Med J 

2020;1(D):1–2.  

2.  Ward KE, Archambault R, Mersfelder TL. Severe 

adverse skin reactions to nonsteroidal 

antiinflammatory drugs: A review of the 

literature. Am J Heal Pharm 2010;67(3):206–13.  

3.  Shah SN, Chauhan GR, Manjunatha BS, Dagrus 

K. Drug induced erythema multiforme: Two case 

series with review of literature. J Clin Diagnostic 

Res 2014;8(9):ZH01–4.  

4.  Hall JC, Hall BJ. Cutaneous drug eruptions: 

Diagnosis, histopathology and therapy. Cutan 

Drug Eruptions Diagnosis, Histopathol Ther 

2015;1–444.  

5.  Miya R, Malpani AK, Keri S, Panagaon R. Drug 

Induced Steven- Johnson Syndrome (SJS). 

Indian J Pharm Pract 2019;12(2):133–5.  

6.  Xu L, Zhu Y, Yu J, Deng M, Zhu X. Nursing care 

of a boy seriously infected with Steven-Johnson 

syndrome after treatment with azithromycin. 

Med (United States) 2018;97(1):9–12.  

7.  Rajput R, Sagari S, Durgavanshi A, Kanwar A. 

Paracetamol induced Steven-Johnson 

syndrome: A rare case report. Contemp Clin 

Dent 2015;6(Suppl 1):S278–81.  

8.  Asif SM, Shamsudeen SM, Assiri KI, Muburak 

HM Al, Kaleem SM, Khan AA, et al. Drug 

induced oral erythema multiforme: Case report. 

Medicine (Baltimore) 2021;100(17):e22387.  

9.  Aschalew S, Hailu L. Drug Induced-Stevens 

Johnson Syndrome. 2020;(January):0–4.  

10. Isaac Joseph T, Vargheese G, George D, 

Sathyan P. Drug induced oral erythema 

multiforme: A rare and less recognized variant of 

erythema multiforme. J Oral Maxillofac Pathol 

2012;16(1):145–8.  

11. Fitriana A, Endaryanto A, Hidayati AN, 

Kedokteran F, Airlangga U. Gambaran Klinis 

Steven Johnson Syndrome dan Toxic Epidermal 

Necrolysis pada Pasien Anak ( Clinical 

Presentation of Stevens-Johnson Syndrome ( 

SJS ) and Toxic Epidermal Necrolysis ( TEN ) in 

http://u.lipi.go.id/1518063363
http://u.lipi.go.id/1518063363
http://journal-denta.hangtuah.ac.id/index.php/jurnal/issue/view/184


         Accredited No. 28/E/KPT/2019 

Denta, Jurnal Kedokteran Gigi  p-ISSN: 1907-5987  e-ISSN: 2615-1790 
 

Page | 46  
Denta Jurnal Kedokteran Gigi, Februari 2022; Vol.16 No.1; Hal 41-46 

Available at  http://journal-denta.hangtuah.ac.id/index.php/jurnal/issue/view/18 

DOI: 10.30649/denta.v16i1.7 

 

Pediatric Patient ). Period Dermatology Venereol 

2018;30(2):102–10.  

12.  Dr. dr. Ago Harlim, MARS SK. ILMU 

KESEHATAN KULIT DAN KELAMIN DASAR 

DIAGNOSIS DERMATOLOGI. 2017.  

13.  Davis RL, Gallagher MA, Asgari MM, Eide MJ, 

David J, Macy E, et al. HHS Public Access. 

2020;24(7):684–92.  

14.  Cravens MG, Sherman N, Sawaya J. 

Ciprofloxacin-induced Stevens-Johnson 

Syndrome with Grapefruit Juice Consumption: A 

Case Report. Cureus 2019;11(1):1–4.  

15.  Charlton OA, Harris V, Phan K, Mewton E, 

Jackson C, Cooper A. Toxic Epidermal 

Necrolysis and Steven-Johnson Syndrome: A 

Comprehensive Review. Adv Wound Care 

2020;9(7):426–39.  

16.  Raffaele RM. Treatment Using Low Level Laser 

Therapy in The Oral Manifestations of Steven 

Johnson Syndrome. J Intern Med Emerg Res 

2020;1(3).  

17.  Creamer D, Walsh SA, Dziewulski P, Exton LS, 

Lee HY, Dart JKG, et al. U.K. guidelines for the 

management of Stevens–Johnson 

syndrome/toxic epidermal necrolysis in adults 

2016. Br J Dermatol 2016;174(6):1194–227.  

18.  Rafika M, Sufiawati I. Efficacy of corticosteroids 

in oral lesion treatment associated with Steven-

Johnson syndrome and toxic epidermal 

necrolysis in HIV patient (A Case Report). J Int 

Dent Med Res 2019;12(2):709–15.  

19.  Hearnden V, Sankar V, Hull K, Juras DV, 

Greenberg M, Kerr AR, et al. New developments 

and opportunities in oral mucosal drug delivery 

for local and systemic disease. Adv Drug Deliv 

Rev 2012;64(1):16–28.  

20.  Varga MA. Moist Wound Healing : Past and 

Present. Wound Care Canada 2012;10(2):12–9.  

21.  Nagakeerthana S, Rangaraj M, Karthikeyan K. 

One drug-two similar reactions. Report of cases 

of ciprofloxacin induced stevens-johnson 

syndrome and bullous fixed drug eruption. J 

Young Pharm 2016;8(2):161–3.  

22.  Rostini, Intang A, Darwis. Pengaruh 

penggunaan larutan nacl 0,9% terhadap lama 

hari rawat pada pasien vulnus laceratum di 

rumah sakit umum daerah h. andi sulthan daeng 

radja kabupaten bulukumba. Ilm Kesehat 

diagnosis 2013;2(4):1–6.  

23.  Handayani LT. Studi Meta Analisis Perawatan 

Luka Kaki Diabetes Dengan Modern Dressing. 

Indones J Heal Sci 2016;6(2):149–59. 

 

http://u.lipi.go.id/1518063363
http://u.lipi.go.id/1518063363
http://journal-denta.hangtuah.ac.id/index.php/jurnal/issue/view/184


       Accredited No. 28/E/KPT/2019 

Denta, Jurnal Kedokteran Gigi  p-ISSN: 1907-5987  e-ISSN: 2615-1790 
 

Page | 47  
Denta Jurnal Kedokteran Gigi, Februari 2022; Vol.16 No.1; Hal 47-58 

Available at  http://journal-denta.hangtuah.ac.id/index.php/jurnal/issue/view/18 

DOI: 10.30649/denta.v16i1.8 

 

 
 
 

 
The Effect of Kersen (Muntingia calabura L.) Leaf Extract 

Nanogel on Stomatitis 
  

Ariyati Retno Pratiwi*, Linda Risalatul Muyasaroh** 
*Department of Oral Biology, Faculty of Dentistry, Brawijaya University 

**Student Faculty of Dentistry, Brawijaya University 
 
 
 

Online submission  : 15 February 2022 

Accept Submission : 23 February 2022 
 
 
 
ABSTRACT 

 

Background: Recurrent aphthous stomatitis (RAS) is common painful mucosal condition affecting the 5%-

60% world’s population and become the third largest oral disease in Indonesia. Despite their high prevalence, 

RAS treatment is currently still dominated by the use of chemicals that scientifically have adverse side effects. 

Therefore, it is necessary to develop new approach using herbal product with no side effects. This literature 

review summarizes the potential of kersen leaf extract (Muntingia calabura L.), its dosage forms, and the 

possibility using nanotechnology that can speed up the drug delivery process. Objective: to determine the 

possibility effect of nanoparticle cherry leaf extract in gel form on decreasing number of macrophages and 

stimulating collagen in stomatitis. Methods: literature search using the PRISMA method with Science Direct, 

PubMed, Scielo, NCBI, Research gate, and Google Scholar databases of 1107 articles with keywords 

“Muntingia calabura L. leaves extract”, “nanogel”, “flavonoid”, “quercetin”, “fisetin”, “macrophage”, “collagen”, 

“soft tissue healing process” and “recurrent aphthous stomatitis”. The results of the literature selection found 

22 articles. Results: flavonoids in cherry leaf extract can reduce the number of macrophages and increase 

collagen stimulation. The mechanism of action begins by inhibiting the production of pro-inflammatory 

cytokines, inhibiting macrophage migration and adhesion, stimulating the production of growth factors by 

macrophages for collagen synthesis, and decreasing collagenase. Nano gel form may increase retention time 

and drug penetration. Conclusion: Nanogel based cherry leaf extract may reduce the number of macrophages 

and stimulating collagen in minor RAS. 

 

Keywords: Kersen leaf, Nanoparticle, Collagen, Macrophage, RAS 

 

Correspondence: Ariyati Retno Pratiwi, M.Kes, Department of Oral Biology, Faculty of Dentistry, Brawijaya 

University, Malang, East Java, Indonesia Email: ariyatiretnop@ub.ac.id 

 

 

 

 

 

 

 

LITERATURE REVIEW 

http://u.lipi.go.id/1518063363
http://u.lipi.go.id/1518063363
http://journal-denta.hangtuah.ac.id/index.php/jurnal/issue/view/184


       Accredited No. 28/E/KPT/2019 

Denta, Jurnal Kedokteran Gigi  p-ISSN: 1907-5987  e-ISSN: 2615-1790 
 

Page | 48  
Denta Jurnal Kedokteran Gigi, Februari 2022; Vol.16 No.1; Hal 47-58 

Available at  http://journal-denta.hangtuah.ac.id/index.php/jurnal/issue/view/18 

DOI: 10.30649/denta.v16i1.8 

 

INTRODUCTION  

 

Dental and oral health is a very important 

aspect of a person's life. However, Indonesian 

people's awareness of the importance of 

maintaining dental and oral health is still low. 

This is consistent with the fact that there has 

been an increase in the prevalence of dental and 

oral diseases in Indonesia from 2013 to 2018 by 

25.9% to 57.6%.1,2 Recurrent aphthous 

stomatitis (RAS) is the third largest oral disease 

in Indonesia with a prevalence of 8%, reaching 

5%-60% of the world's population.3 The 

prevalence of RAS is very high in developing 

countries and 80% of people experience RAS 

before the age of 30 years.4 

Recurrent aphthous stomatitis (RAS) is 

the most common ulcerated condition of the oral 

mucosa with characteristic round, painful ulcers, 

surrounded by a reddish area, and covered by a 

pseudomembrane.5 The etiology of RAS is 

unknown, but it is associated with various 

predisposing factors such as a family history of 

RAS, mechanical trauma, hormonal imbalance, 

stress, food allergies, bacterial and viral 

infections, immunological factors, iron 

deficiency, nutrition, and smoking.6,7 

Management of RAS aims to reduce pain, speed 

healing, reduce the number and size of ulcers, 

and increase the disease-free period [8]. 

Drugs used for the treatment of RAS 

include topical anti-inflammatory steroids 

(Hydrocortisone hemisuccinate, Triamcinolone 

acetonide, and Betamethasone valerate), topical 

antiseptics (Chlorhexidine, Triclosan), topical 

non-steroidal anti-inflammatory  drugs 

(Benzydamine Hydrochloride, Diclofenac) and 

systemic drugs (Tetracycline, Colchicine, 

Dapsone, thalidomide). Generally, RAS 

treatment uses topical steroids.9 However, long-

term and/or repeated use of steroid drugs have 

side effects such as adrenal suppression, 

candidiasis, and burning sensation, bad taste in 

the mouth, mucosal atrophy, nausea, sore 

throat, and xerostomia.10,11 Currently, the use of 

herbal medicines is more widely developed 

because it has no side effects and 85% comes 

from plant extracts.12,13 Therefore, the author 

wants to know the effect of herbal ingredients, 

namely cherry plants, on the healing of RAS. 

Cherry plant is a flowering plant from the 

Elaeocarpaceae family which is widely found in 

tropical areas such as Malaysia, India, South 

America, Central America, and Indonesia.14 

Several studies have proven that the content in 

cherry leaves has anti-inflammatory and 

antioxidant activity [13,14,16]. Cherry leaves contain 

flavonoid compounds, tannins, triterpenes, 

saponins, and polyphenols with the highest 

flavonoid concentration of 70% [17]. The types of 

flavonoids found in cherry leaves include 

flavones, flavonols, flavans, and biflavans [18]. 

Flavonoids themselves are known as anti-

inflammatory and antioxidant bioactive 

substances that can accelerate the healing of 

RAS. 19 

Flavonoids are compounds with low 

solubility in water, very hydrophobic, and 

chemically unstable under physiological 

conditions. Flavonoids are very sensitive to 

environmental factors such as temperature, pH, 

and light. The low solubility causes limitations on 

the use of flavonoids and the acceptance of 

flavonoids as herbal medicines.20 The most 

effective way of drug delivery for poorly soluble 

bioactive molecules such as flavonoids is to use 

nanoparticles. Nanoparticles have the highest 

drug loading efficiency and can protect 

flavonoids from degradation due to physiological 

conditions (especially due to endogenous 

enzyme activity).20,21 Flavonoids in cherry leaf 

extract can work optimally in treating recurrent 

aphthous stomatitis (RAS) if it is in the form of 

nanogels. Based on the problems above, the 

authors wanted to know the effect of cherry leaf 

extract (Muntingia calabura L.) on the reduction 

of the number of macrophages and stimulation 

of collagen as an alternative treatment for 

stomatitis based on nanogels. 

 

PURPOSE 

 

To determine the effect of cherry leaf 

extract nanogel on decreasing the number of 
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macrophages and collagen stimulation in 

stomatitis. 

 

METHODS 

 

The research design used is a systematic 

literature review (SLR) by using the PRISMA 

(Preferred Reporting Items for Systematic 

Reviews and Meta-analyses) method. 

Systematic literature review is a research 

method to identify, evaluate and interpret all 

relevant research results related to certain 

research questions and topics.22 

The journals used in the literature review 

were obtained through a database of 

international journal providers, namely Science 

Direct, PubMed, Scielo, NCBI, Research Gate, 

and Google Scholar. The relevant sources are 

then stored as a reference for selection. The 

keywords used for the journal search were 

“Muntingia calabura L. leaves extract”, 

“nanogel”, “flavonoid”, “quercetin”, “fisetin”, 

“macrophage”, “collagen”, “soft tissue healing 

process” and “recurrent aphthous stomatitis". 

The data search was taken based on the 

inclusion criteria. The inclusion criteria in this 

literature review include literature that is included 

in the category of journal articles (original 

article), published in English, fully accessible, 

belongs to the health sciences group, published 

from 2011-2021, and must contain research data 

related to keywords 

 

RESULTS 

 

As shown in the image below (Figure 1), 

based on online search of the database, 1,107 

articles were found. Furthermore, they were 

selected using the Preferred Reporting Items for 

Systematic Review and Meta Analyses 

(PRISMA) method. The final results of the 

selection were 22 literatures. 

 

 
Figure 1. PRISMA Diagram 

 

DISCUSSION 

 

This literature review discusses the effect 

of cherry leaf extract (Muntingia calabura L.) as 

a nanogel-based topical drug on the treatment of 

Recurrent Aphthous Stomatitis (SAR) with 

variable number of macrophages and collagen 

stimulation. Recurrent aphthous stomatitis 

(RAS) is a common oral lesion with unclear 

etiology, but has predisposing factors such as 

stress and nutritional deficiency. In RAS patients 

there is an excessive inflammatory process. 

SAR treatment itself aims to reduce pain and 

speed up the healing process. Research Pandya 

et al. in 2017 showed that flavonoid compounds 

from herbal ingredients were able to provide 

analgesic, antibacterial, anti-inflammatory 

effects, and without side effects in patients with 

minor RAS.24 

Cherry leaves through a maceration 

process with 70% and 96% ethanol solvents 

produced the highest amount of flavonoids. 

Types of flavonoid compounds in cherry leave 

include rutin, quercetin, and fisetin. However, the 

type of flavonoid compound that has the highest 

concentration is quercetin. The concentration of 

quercetin in cherry leaves reached 10.255%. 
25,18,26,27,28,29 

Cherry leaf extract (Muntingia calabura 

L.) was then developed into nanoparticles and 

processed into a gel-based topical preparation. 

http://u.lipi.go.id/1518063363
http://u.lipi.go.id/1518063363
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The application of nanotechnology in drug 

delivery aims to protect flavonoids from 

degradation due to oxidative and enzymatic 

environments. The gel preparation was chosen 

because it has advantages such as stabilizing 

the application of nanoparticles, prolonging drug 

contact time with the mucosa, increasing 

bioavailability, and providing a protective layer 

on the lesion from mechanical irritation and 

bacterial contamination.30,31,24 Research by 

Karavana et al. in 2012 also proved that nanogel 

preparations increase retention time and 

penetration of bioactive ingredients to the 

mucosal surface thereby accelerating the 

healing process of RAS.32 

The mechanism of action of flavonoids in 

suppressing excessive inflammation in RAS is 

by reducing the number of inflammatory cells 

such as macrophages, neutrophils, and 

lymphocytes, suppressing the production of pro-

inflammatory cytokines (IL-6, IL-1, TNF-, NF-B), 

and reducing pro-inflammatory cytokines and 

release of reactive oxidative stress (ROS) by 

macrophages.28,33,34,35,36,37,38 The research of Cui 

et al. in 2019 also explained the effect of 

flavonoids on macrophage activity including by 

inhibiting Nitric Oxide (NO) production, 

migration, and macrophage adhesion.39 The 

mechanism of action of flavonoids in the wound 

healing process (ulcer) in RAS includes 

stimulating macrophages to produce growth 

factors (TGF-β, FGF-2, and VEGF) and reducing 

collagenase (MMP-9 and MMP-13). Increased 

TGF- will induce fibroblast cell proliferation and 

increase collagen synthesis, deposition, and 

maturation. Increased fibroblast growth factor 

(FGF-2) will increase the synthesis and 

formation of collagen. Increased vascular 

endothelial growth factor (VEGF) will stimulate 

angiogenesis so that it can induce the process of 

migration, proliferation, and differentiation of 

endothelial cells. Proliferation of capillary blood 

vessels is needed as an oxygen and nutrient 

pathway for tissue growth.35,40,41,31,42,43,44

 

 

Table 1. Literature review 

No Name Year Title Objective Research 
Methods 

Research Results Conclusion 

1. Nguyen 
and Thao 

2020 Wound Healing 
Activity of 
Crassocephalu
m crepidiodes 
(Benth.) S. 
Moore. Leaf 
Hydroethanolic 
Extract 

Histological 
observation 
using H&E 
staining 

Observation of 
TNF-α, NF-B, 
TGF-β, and 
VEGF numbers 
using 
Quantitative 
Real-Time 
PCR. 

The quercetin-type 
flavonoid increases 
TGF-β and VEGF. 
Elevated TGF- 
induces fibroblast 
proliferation and 
increases collagen 
synthesis, deposition, 
and maturation. 
Quercetin can also 
decrease the number 
of inflammatory cells 
such as 
macrophages and 
pro-inflammatory 
cytokines (TNF-α, 
NF-κB). 

Quercetin-type 
flavonoids can 
reduce the 
number of 
inflammatory 
cells such as 
macrophages 
and increase 
the synthesis, 
deposition, and 
maturation of 
collagen. 

2. Pertiwi, R. 
D., Suwaldi, 
Martien, R., 
& Setyowati, 
E. P. 

2020 Radical 
Scavenging 
Activity and 
Quercetin 
Content of 
Muntingia 
calabura L. 
Leaves 
Extracted by 
Various Ethanol 
Concentration 

Determination 
of the amount of 
flavonoids 

Determination 
of flavonoids 
using 
colorimetric and 
the amount of 
quercetin using 
thin layer 
chromatography 
(TLC) 

Cherry leaf ethanol 
extract contains 
flavonoids, tannins, 
saponins, and 
phenols. The highest 
number of flavonoids 
was obtained with 
96% ethanol solvent. 
The highest amount 
of quercetin was 
obtained by using 
50% ethanol as 
solvent. 

Cherry leaf 
ethanol extract 
contains 
flavonoids, 
tannins, 
saponins, and 
phenols. 

http://u.lipi.go.id/1518063363
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3 Prayitno and 
Rahim 

2020 Comparison of 
Extracts 
(Ethanol and 
Aqueous 
Solvents) 
Muntingia 
calabura 
Leaves on Total 
Phenol, 
Flavonoid, and 
Antioxidant 
(Ic50) Properties 

Determination 
of the number 
of flavonoids 
and analysis of 
the antioxidant 
activity of cherry 
leaves. 

Extraction using 
the maceration 
method was 
then carried out 
by the DPPH 
method. 

The number of 
flavonoids using 96% 
ethanol and aqueous 
solvents, 
respectively, was 
42.46 mg of QE/g 
and 16.22 mg of 
QE/g. 

The highest 
number of 
flavonoids was 
obtained from 
cherry leaf 
extraction using 
96% ethanol. 

4 Sari, A. S., 
Mellya, E., 
Nasir, M. 
M., 
Muhammad, 
R. A. R. 

2020 Identification of 
Active 
Compounds on 
Muntingia 
calabura L. 

Leaves Using 
Different 
Polarity 
Solvents 

To identify the 
content of 
cherry leaf 
extract with 
polar solvents 
(ethanol, ethyl 
acetate, and n-
hexane). 

.Mayer-
Dragendorff test 
(alkaloids), 
Shinoda test 
(flavonoids), 
saponin (H2O) 
test, iron 
chloride test 
(tannins and 
phenols), and 
Salkowski test 
(terpenoids) 

The content of cherry 
leaves is higher in 
polar solvents such 
as ethanol than in 
non-polar solvents. 
Cherry leaf ethanol 
extract contains high 
flavonoids, tannins, 
saponins, alkaloids, 
and terpenoids. 

Cherry leaf 
content was 
higher in polar 
solvents such 
as ethanol than 
non-polar. 
Cherry leaf 
ethanol extract 
contains high 
flavonoids, 
tannins, 
saponins, 
alkaloids, and 
terpenoids. 

5 Setyadewi, 
C. M., 
Suzery, M., 
Agustina, L. 
N. A., & 
Bambang, 
C. 

2020 The 
Comparison of 
Spectrophotom
etric and TLC-
Densitometric 
for DPPH 
Radical 
Scavenging 
Activity Analysis 
of Three 
Medicinal Plant 
Extract. 

To identify 
flavonoid 
compounds and 
antioxidant 
activities. 

DPPH and TLC. Cherry leaf extract 
contains high levels 
of flavonoids. The 
highest type of 
flavonoid is quercetin 
with a concentration 
of 10.255%. 

Cherry leaf 
extract contains 
high levels of 
quercetin-type 
flavonoids. 

6 Cui, S., Wu, 
Q., Wang, 
J., Li, M., 
Qian, J., & 
Li, S 

2019 Quercetin 
Inhibits LPS-
induced 
Macrophage 
Migration by 
Suppressing the 
iNOS/FAK/Paxil
lin Pathway and 
Modulating The 
Cytoskeleton 

To determine 
the effect of 
quercetin on 
migration, 
adhesion, and 
production of 
NO in 
macrophages. 

Histological 
testing with 
crystal violet 
staining, 
method of 
Transwell cell 
culture 
chambers. 

Quercetin inhibits NO 
production, migration 
and adhesion of 
macrophages. 

Quercetin type 
flavonoids can 
inhibit 
macrophage 
production. 

7 Permatasari
, D. A., 
Karliana, D., 
Iskandarsya
h, I., 
Arsianti, A., 
& Bahtiar, A. 

2019 Quercetin 
Prevent 
Proteoglycan 
Destruction 
by Inhibits 
Matrix 
Metalloprotein
ase-9, Matrix 
Metalloprotein
ase-13, A 
Disintegrin 
and 
Metalloprotein
ase with 

To find out the 
number of 
MMP.  

The in vivo test 
was then 
carried out 
histological 
test. 

Quercetin nanogels 
were able to reduce 
the number of 
MMP-9 and MMP-
13 so that they 
could reduce ECM 
(collagen) 
degradation. 

The quercetin 
type flavonoid 
nanogel can 
reduce ECM 
(collagen) 
degradation.  

http://u.lipi.go.id/1518063363
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Thrombospod
in Motifs-5 
Expression 
on 
Osteoarthritis 
Model Rats 

8 Rhimi, W., 
Hlel, R., 
Ben Salem, 
I., Boulila, 
A., Rejeb, 
A., & Saidi, 
M. 

2019 Dittrichia 
viscosa L. 
Ethanol 
Extract Based 
Ointment with 
Antiradical, 
Antioxidant, 
and Healing 
Wound 
Activities 

To determine 
the number of 
inflammatory 
cells and 
collagen 
fibers. 

In vivo test. 
Histological 
observations 
using H&E 
staining 

Flavonoids 
(quercetin) can 
reduce the number 
of inflammatory 
cells and increase 
collagen fiber 
proliferation. 

Flavonoids 
(quercetin) can 
increase 
collagen fiber 
proliferation. 

9 Roodbordei
i, F., 
Afshar, M., 
Haji Abas 
Tabrizi, F., 
Choopani, 
S., 
Torkaman, 
G., Moayer, 
F., & 
Salimi, M. 

2019 Topical 
Hydrogel 
Containing 
Fumaria 
vaillantii 
Loisel. Extract 
Enhances 
Wound 
Healing in 
Rats. 

To determine 
the amount of 
quercetin type 
flavonoid and 
its use in the 
wound healing 
process 

Determinatio
n of quercetin 
using HPLC. 
Histopatholog
ical 
observation 
of collagen 
with H&E 
staining. 

Quercetin-type 
flavonoid hydrogel 
has anti-
inflammatory 
activity and 
increases collagen 
synthesis. Hydrogel 
preparations are 
suitable for 
promoting wound 
healing. 

The preparation 
of quercetin 
type flavonoid in 
gel form is 
suitable for 
promoting 
wound healing. 

10 Desrini, S., 
Mashita, A. 
I., Rosary, 
A. N., 
Hidayah, U. 
N., & Farm, 
S. 

2018 Antibacterial 
Activity 
Screening of 
Muntingia 
Calabura L. 
Leaves 
Methanol 
Extract on 
Three 
Bacterial 
Pathogens 

To determine 
the content of 
cherry and its 
antibacterial 
activity. 

A 
phytochemica
l test of 
cherry leaf 
extract using 
TLC, then an 
in vitro test 
was carried 
out. 

Cherry leaf extract 
contains flavonoid, 
tannin and saponin 
compounds. These 
compounds 
possess 
antibacterial activity. 

Cherry leaf 
extract contains 
flavonoid, 
tannin and 
saponin 
compounds. 

11 Ernawati 
and Ade 

2018 Expression of 
Vascular 
Endothelial 
Growth 
Factor and 
Matrix 
Metalloprotein
ase-9 in Apis 
mellifera 
Lawang 
Propolis 
Extract Gel-
Treated 
Traumatic 
Ulcers in 
Diabetic Rats 

To determine 
the effect of 
flavonoids in 
propolis gel on 
the amount of 
VEGF and 
MMP-9 
chronic 
traumatic 
ulcers in the 
oral cavity. 

In vivo test, 
then 
immunohistoc
hemical 
imaging was 
also 
performed 
using 
monoclonal 
antibody 
combined 
with antigen 
reaction. 

Flavonoids 
stimulate 
macrophages to 
produce VEGF and 
FGF-2 thereby 
inducing 
angiogenesis, and 
can increase the 
synthesis of ECM 
(collagen). 
Flavonoids also 
decrease MMP-9 
expression. 

Flavonoids can 
increase ECM 
(collagen) 
synthesis. 

http://u.lipi.go.id/1518063363
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12 Jin, Y., Lin, 
X., Song, 
L., Liu, M., 
Zhang, Y., 
Qi, X., & 
Zhao, D. 

2017 The Effect of 
Pudilan Anti-
Inflammatory 
Oral Liquid on 
the Treatment 
of Mild 
Recurrent 
Aphthous 
Ulcers 

To determine 
the effect of 
flavonoids on 
RAS. 

Experimental. Flavonoids can 
inhibit the 
production of pro-
inflammatory 
mediators (NO, 
PGE2, TNF-α, and 
IL-6) macrophages. 

Flavonoids can 
inhibit 
macrophage 
production. 

13 Pandya, M., 
Kalappanav
ar, A. N., 
Annigeri, R. 
G., & Rao, 
D. S. 

2017 Relative 
Efficacy of 
Quercetin 
Compared 
with 
Benzydamine 
Hydrochloride 
in Minor 
Aphthae: A 
Prospective, 
Double-Blind, 
Active 
Control, 
Preliminary 
Study 

To prove that 
flavonoid gel 
(quercetin) is 
effective, safe, 
and faster in 
curing minor 
RAS compared 
to Benzydamine 
Hydrochloride. 

Randomized, 
prospective, 
parallel-
group, and 
active-
controlled. 

The flavonoid gel 
(quercetin) cured 
minor SAR faster 
than Benzydamine 
HCL 0.15% in 7 
days. Quercetin is 
able to provide 
analgesic, 
antibacterial, and 
anti-inflammatory 
effects on the 
patient. Giving 
quercetin has no 
side effects. 

Flavonoid gel 
(quercetin) 
heals minor 
RAS more 
quickly. 

14 Quagliariell
o, V., 
Iaffaioli, R. 
V., 
Armenia, 
E., 
Clemente, 
O., 
Barbarisi, 
M., Nasti, 
G., 
Berretta, 
M., 
Ottaiano, 
A., & 
Barbarisi, 
A. 

2017 Hyaluronic 
Acid 
Nanohydrogel 
Loaded with 
Quercetin 
Alone or in 
Combination 
to a Macrolide 
Derivative of 
Rampamycin 
RAD001 
(Everolimus) 
as A New 
Treatment for 
Hormone-
Responsive 
Human 
Breast 
Cancer. 

To determine 
the 
effectiveness of 
quercetin nano 
hydrogel. 

Nanotechnolog
y 

Nano technology as 
a drug delivery 
flavonoid type 
quercetin was 
developed as a 
drug protector from 
oxidative and 
enzymatic 
environments. 

The nanogel 
formulation 
improves drug 
delivery. 

15 Zaccaria, 
V., Curti, V., 
Di Lorenzo, 
A., Baldi, 
A., 
Maccario, 
C., 
Sommatis, 
S., Mocchi, 
R., & 
Daglia, M. 

2017 Effect of 
Green and 
Brown 
Propolis 
Extracts on 
the 
Expression 
Levels of 
microRNAs, 
mRNAs and 
Proteins, 
Related to 
Oxidative 
Stress and 
Inflammation 

To determine 
the effect of 
flavonoids on 
the 
inflammatory 
process.  

 

Real-Time 
PCR Test. 

Flavonoids can 
inhibit the 
production of pro-
inflammatory 
cytokines (TNF-α) 
by macrophages. 

Flavonoids as 
an anti-
inflammatory 
compounds. 

16 Krishnappa, 
P., 
Venkataran
gaiah, K., 
Venkatesh, 
Shimoga 

2016 Wound 
Healing 
Activity of 
Delonix elata 
Stem Bark 
and Its 

To determine 
the effect of 
quercetin-type 
flavonoids on 
the amount of 
collagen in the 

In Vivo test 
was then 
carried out 
histopathologic
al observation 
of collagen with 

The flavonoid gel 
(quercetin) 
increases collagen 
synthesis through 
up-regulation of Col 
1. 

Flavonoid gel 
(quercetin) can 
increase 
collagen 
synthesis. 
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Rajanna, S. 
K., & 
Kayattukan
dy Balan, 
R. 

Isolated 
Constituent 
Quercetin-3-
rhamnopyran
osyl-(1-6) 
Glucopyranos
ide in Rats 

wound healing 
process. 

H&E staining. 
The amount of 
collagen was 
calculated 
using the 
Neuman and 
Logan method. 

17 Albaayit, S. 
F. A., Abba, 
Y., 
Rasedee, 
A., & 
Abdullah, 
N. 

2015 Effect of 
Clausena 
excavata 
Burm. F. 
(Rutaceae) 
Leaf Extract 
on Wound 
Healing and 
Antioxidant 
Activity in 
Rats 

To find out the 
role of quercetin 
in the wound 
healing 
process. 

In vivo test. 
Histopathologic
al observations 
using H&E 
staining and 
Masson 
trichome. 

Flavonoids 
(quercetin) reduce 
the inflammatory 
response, increase 
collagen synthesis 
and maturation, 
increase 
angiogenesis. 

Flavonoid 
(quercetin) has 
anti-
inflammatory 
activity and can 
increase 
collagen 
synthesis. 

18 Kim, J. H., 
Kim, M.-Y., 
Kim, J.-H., 
& Cho, J. Y. 

2015 Fisetin 
Suppresses 
Macrophage-
Mediated 
Inflammatory 
Responses 
by Blockade 
of Src and 
Syk 

To determine 
the effect of 
fisetin on 
macrophages. 

In Vitro test. Fisetin is a type of 
flavonoid compound 
that functions as a 
suppressor of the 
macrophage cell 
inflammatory 
response. 

Flavonoids 
(Fisetin) have 
anti-
inflammatory 
activity. 

19 Gavanji, S., 
Larki, B., & 
Bakhtari, A. 

2014 The Effect of 
Extract of 
Punica 
granatum var. 
Pleniflora for 
Treatment of 
Minor 
Recurrent 
Aphthous 
Stomatitis 

To determine 
the effect of 
Punica 
granatum 
alcohol extract 
flavonoids on 
minor RAS 

Double-blind. Flavonoids can 
inhibit pro-
inflammatory 
cytokines (IL-1 and 
IL-6) and oxidative 
stress produced by 
macrophages. 

Flavonoids 
have anti-
inflammatory 
activity. 

20 Zakaria, Z. 
A., Sani, M. 
H. M., 
Cheema, 
M. S., 
Kader, A. 
A., Kek, T. 
L., & Salleh, 
M. Z. 

2014 Ant 
nociceptive 
Activity of 
Methanolic 
Extract of 
Muntingia 
calabura 
Leaves: 
Further 
Elucidation of 
The Possible 
Mechanism 

Determination 
of cherry 
content and 
types of 
flavonoids. 

Phytochemical 
screening 
using HPLC 
analysis then 
performed ant 
nociceptive 
assays. 

Cherry leaf ethanol 
extract contains 
flavonoids, 
triterpenes, 
saponins, and 
tannins. The types 
of flavonoids found 
in cherry leaves are 
routine, quercetin, 
and fisetin. 
Quercetin can 
inhibit pro-
inflammatory 
cytokines. 

Cherry leaf 
ethanol extract 
contains the 
flavonoids of 
rutin, quercetin, 
and fisetin. 

21 Karavana, 
S. Y., 
Gökçe, E. 
H., 
Rençber, 
S., Özbal, 
S., 
Pekçetin, 
Ç., Güneri, 
P., & Ertan, 
G. 

2012 A New 
Approach to 
The 
Treatment of 
Recurrent 
Aphthous 
Stomatitis 
with Bio 
adhesive 
Gels 
Containing 
Cyclosporine 
A Solid Lipid 
Nanoparticles
: in vivo/in 

To determine 
the 
effectiveness 
of gel 
formulations 
with Nano 
technology for 
SAR 
treatment. 

In Vivo test and 
In Vitro test. 

Nano gel 
preparations 
increase retention 
time and 
penetration of 
bioactive 
ingredients to the 
mucosal surface 
thereby accelerating 
the healing process 
of RAS. 

Nanogel 
preparations 
are suitable for 
RAS treatment 
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vitro 
Examinations 

22 Machado, 
J. L., 
Assunção, 
A. K. M., da 
Silva, M. C. 
P., Dos 
Reis, A. S., 
Costa, G. 
C., Arruda, 
D. de S., 
Rocha, B. 
A., Vaz, M. 
M. de O. L. 
L., Paes, A. 
M. de A., 
Guerra, R. 
N. M., 
Berretta, A. 
A., & do 
Nascimento
, F. R. F. 

2012 Brazilian 
Green 
Propolis: Anti-
Inflammatory 
Property by 
Immunomodu
latory Activity 

To determine 
the effect of 
flavonoids in 
propolis on the 
inflammatory 
response. 

In Vivo test Flavonoids can 
reduce the number 
of inflammatory 
cells (macrophages, 
neutrophils, and 
lymphocytes). 

Flavonoids 
can reduce 
the number of 
macrophages. 

CONCLUSSION 
 

Based on a literature review study that 
has been carried out by the authors of 22 
journals, it can be concluded that the cherry leaf 
extract (Muntingia calabura L.) may has effect on 
healing minor type of recurrent aphthous 
stomatitis (RAS). This is because the content of 
flavonoids in cherry leaves as an anti-
inflammatory can reduce the number of 
macrophages and increase collagen synthesis. 
Further research in the laboratory is needed to 
determine the effectiveness of cherry leaf 
(Muntingia calabura L.) as a nanogel-based 
herbal medicine for recurrent aphthous 
stomatitis (RAS).  
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