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ABSTRACT 
Background: Oral candidiasis is the most common clinical manifestation in a person infected with HIV which has been linked 
with the severity of the disease. Candida albicans responsible for most oral candidiasis. The increased resistance to the 
available antifungal drugs can reduce the efficacy of therapy. Therefore, it will be crucial to discover novel antifungal agents. 
One of them is tea tree oil (TTO) or Melaleuca alternifolia which has a potent antifungal effect to inhibit the growth 
of Candida sp.  Purpose: To evaluate the antifungal susceptibility of TTO 5% compared with nystatin against Candida 
sp. taken from HIV/AIDS patients. Methods: The study assessed the antifungal effect of TTO 5% and nystatin against 33 
isolates of Candida sp. that was isolated from the oral cavity of 30 HIV/AIDS patients in Dr. Soetomo General Academic 
Teaching Hospital Surabaya, Indonesia. Antifungal susceptibility was evaluated by the disc diffusion method. The diameter 
of the inhibition zone was determined as the result of this study. Result: The most strains found in this study was Candida 
albicans (84.8%). The mean inhibition zone of nystatin against all strains was 23.24 mm whether it was 17.55 mm for TTO 
5%. The inhibition zone of both TTO 5% and nystatin in Candida non-albicans were tended to be higher than in Candida 
albicans. It revealed that the inhibition zone of TTO 5% significantly lower than nystatin (P = 0.00; P < 0.05). 
Conclusion: Therefore, the antifungal susceptibility of nystatin was significantly higher than TTO 5% against Candida 
albicans and non-albicans. 
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INTRODUCTION 

Oral candidiasis (OC) is a kind of infection that is 
caused by Candida sp. in oral mucous membrane. It is 
the most common clinical manifestation in HIV/AIDS 
patients. It has several manifestations that can be acute, 
subacute, and chronic infections.1,2 Most of patients 
with HIV/AIDS have experienced OC in the course of 
its illness and found in patient with CD4 T-cell count 
around and < 200/mm3 with high viral load number.2–4 
In these population, Candida albicans (C. albicans) is 
the species that is commonly found for most of 
infections.5 The most common etiology of OC in 
HIV/AIDS patients are C. albicans in Surabaya, 
Indonesia in around 54% of the subjects2 and also in 
Malang, Indonesia.6 While there was also some non-
albicans species that cause this infection, like C. 
glabrata,    C.    krusei,    C.    parapsilosis,    and    C. 

tropicalis.2,5 
The main treatment of OC is by using antifungal 

treatment that can be applied orally or topically on the 
oral mucous membrane.5,7 The mostly found topical 
treatment is nystatin oral drop that is also the primary 
treatment of OC in Dr. Soetomo General Academic 
Teaching Hospital Surabaya, Indonesia.8  The study in 
Iran showed that there was 4% subjects in that study 
that was resistance to nystatin,9 although in the low 
number of nystatin resistance. Therefore, it become 
very important for the discovery of new antifungal 
agents in order to widen the spectrum of activity 
against Candida and increase the effectiveness of the 
OC treatment.  

There are also several natural products have 
shown its efficacy to be the candidate of alternative 
therapy for OC. One of those natural products is 
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Melaleuca alternifolia (M. alternifolia) or commonly 
known as tea tree oil (TTO). It shown potential 
antifungal effect against Candida sp.10 It showed that 
the active component, terpinen-4-ol, controlled the 
growth of C. albicans in vitro.10,11 The minimum 
inhibitory concentration (MIC) was 4.84-25.33% with 
minimum fungicidal concentration (MFC) was around 
25.33-32.00%. MIC showed the minimal concentration 
of some product can inhibit the growth of Candida sp.5 
Based on the MIC, we choose the 5% concentration to 
be analysed in this study in the gel emulsion (emulgel) 
base products.  

The objective of this study was to evaluate the 
antifungal susceptibility of TTO 5% compared with 
nystatin against Candida sp. taken from HIV/AIDS 
patients in order to subsidize new therapeutic strategies 
for this infection. 
 
METHODS 

Subject in this research were HIV/AIDS patients 
at Dr. Soetomo General Academic Teaching Hospital 
Surabaya, Indonesia. Inclusion criteria of subject were 
patient diagnosed with HIV/AIDS that have been 
diagnosed of OC and had several clinical 
manifestations of OC like acute pseudo membranous 
OC, acute or chronic atrophic OC, perleche, and 
hyperplastic OC. Those diagnoses confirmed by 
positive result of potassium hydroxide (KOH) 
examination. They were more than or equal to 21-year-
old and willing to take part in the study. Criteria 
exclusion of this study was the HIV/AIDS patient with 
OC that was treated with antifungal treatment, 
systemically or topically, between 2 weeks prior the 
study. Subject who were willing to take part in this 
study get an explanation regarding the research and 
assign the informed consent form prepared by the 
researcher.  

This laboratory experimental study was be held 
from Desember 2019 to February 2020. This study was 
conducted in UPIPI Dr. Soetomo General Academic 
Teaching Hospital, Surabaya, Indonesia and Surabaya 
Health Laboratory, Indonesia. The number of subjects 
were 30 HIV/AIDS patients who went through the 
identification process.  

The procedure of this study began with the 
specimen taken from the oral tissue swabs then was 
implanted into the CHROMagar Candida media. The 
culture was grown for about 36-48 hours and followed 
by the species identification tests. The species that was 
found in this study were 33 strains consists of C. 
albicans and non-albicans. The antifungal 
susceptibility testing was performed by using disc 
diffusion method on Mueller Hinton agar with 2% 
glucose and methylene blue. Candida species isolates 

were implanted in the agar, then paper discs containing 
nystatin and TTO 5% were placed on the media. It was 
observed in 24-48 hours and the resistance zone was 
measured with the calipers. The resistance zone then 
was compared between TTO 5% and nystatin. The 
results were documented, which then be presented and 
evaluated in the form of tables and graphs. The data 
then were analyzed using SPSS Statistics 26 version 
application. This research has obtained ethical 
approval from the Ethics Committee of Dr. Soetomo 
General Academic Teaching Hospital Surabaya 
(1651/KEPK/XI/2019).   
 
RESULT 

We analyzed 30 subjects that has characteristic 
stated on the Table 1. There were 33 Candida strains 
collected from oropharyngeal mucous membrane of 
HIV/AIDS patients, 28 (84.80%) of them was C. 
albicans. The non-albicans was also found in 5 
(15.20%) strains, consisted of C. glabrata (9.10%) and 
C. tropicalis (6.10%) like we can observed on Figure 
1. There was more than one species of Candida that 
was found on 2 patients.  

All the strains of Candida showed the inhibition 
zone in nystatin. The mean diameter of the nystatin 
inhibition zone of 33 strains was 23.24 mm, while the 
nystatin inhibition zone of C. albicans was 23.25 mm 
and non-albicans was 23.20 mm. We used the 
sensitivity criteria according to Clinical and Laboratory 
Standards Institutes (CLSI) for nystatin12 (Table 2). 
According to the criteria we observed that all the strains 
were sensitive to nystatin and no strains that were 
resistant to this drug. 

The mean diameter of the TTO 5% inhibition 
zone off 33 strains was 17.55 mm, while the TTO 5% 
inhibition zone of C. albicans was 17.43 mm and non-
albicans was 18.20 mm. There was no CLSI criteria for 
TTO, so we could not conclude the sensitivity of this 
drug. The antifungal susceptibility that was 
comparable between TTO 5% and nystatin was the 
inhibition zone diameter (mm).  

The mean diameter of inhibition zone of nystatin 
was greater than TTO 5%, which was 23.24 mm 
compared to 17.55 mm (Figure 2). The non-parametric 
statistical result showed that there was significance 
difference between the diameter of inhibition zone 
between TTO 5% and nystatin (P = 0.00; sig. < 0.05). 
The TTO 5% inhibition zone of C. albicans and non-
albicans were also smaller than nystatin. The inhibition 
zone of both TTO 5% and nystatin in Candida non-
albicans were tend to be higher than in Candida 
albicans. It revealed us that the inhibition zone of TTO 
5% significantly lower than nystatin. So that, we 
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observed that the fungistatic effect of TTO 5% was 
lower compared to nystatin in this study. 
 
Table 1. Demographic Data of Patient 

No 
Basic Data  

Category Group N % p 

1. Sex 
Man 26 86.70 

0.61 
Woman 4 13.30 

2. Age 

Late teens (18 – 25 year) 1   3.80 

0.64 
Early adult (26 – 35 year) 12 46.20 
Late adult (46 – 55 year) 8 30.80 
Early senior adult (46 – 55 year) 8 30.80 
Late senior adult (56 – 65 year) 1   3.80 

3. Education 

Graduated from elementary school 3 11.50 

0.05 
Graduated from junior high school 1   3.80 
Graduated from high school 22 84.60 
Graduated from diplome/S1 4 15.40 

4. Occupation 

Unemployed  10 33.30 

0.19 

Civil servants 1   3.30 
Private employees  11 36.70 
Student  1   3.30 
Housewives  2   6.70 
Driver 3 10.00 
Trader 2   6.70 

 

 
Figure 1. The Candida strains found in this study. 

 
Table 2. Nystatin inhibition zone for Candida sp.12 

Drug Potention 
Inhibition Zone Diameter (mm) 

Sensitive Intermediate Resistant 

Nystatin 50 𝜇𝜇g/disc ≥ 15 10-14 No inhibition zone 

85%

9%
6%

Candida Strains

Candida albicans Candida glabrata Candida tropicalis
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Figure 2. The diameter of inhibition zone comparation between TTO 5% and nystatin. 

 
DISCUSSION  

Oral candidiasis (OC) is an opportunistic fungal 
infection commonly found in HIV-positive patients, 
that is caused by Candida sp.5 Candida albicans had 
shown as a widespread species in HIV/AIDS 
patients.7,9 The result in this study show that although 
there were some non-albicans strains, C. albicans 
remains the most prevalent species that is caused OC 
in the subjects. 

Nystatin proved to be sensitive to all species 
found in this study. The sensitivity also proved in other 
research held in Indonesia and other country.2,6,12,13 
Moges et al. proved that 96.8% Candida sp. in their 
study in Ethiopia (2013) were sensitive to nystatin.14 
But, there were also research that showed that some 
species were resistant to nystatin, like in the study held 
by Dar et al. in India (2015) stated that 61.1% subjects 
were sensitive, 36.1% intermediate, and 2,8% resistant 
to nystatin.15 This could be caused by the changes in 
sterol composition in the Candida’s cell membrane that 
could decrease the affinity of the this drug to the 
membrane itself.7,16 

TTO 5% exhibited the antifungal effect against 
Candida sp. in this study. This effect was proved by the 
TTO inhibition formed in the media with the diameter 
of 17.55 mm in all species. Hammer et al. established 
the study that proved that TTO and its component 
increased the membrane cell permeability. This could 
inhibit the growth of Candida sp.17 TTO could also 
produce membrane lipid bilayers like structure that 
change the component to make the membrane intact. 
This changes lead to inhibition of growth of 
Candida.17,18 

The mean diameter of TTO inhibition zone of 
Candida albicans were slightly shorter than the non-
albicans species. It means that the antifungal 
susceptibility of TTO against C. non-albicans was 
better than those in C. albicans. This was similar that 
was found by Oro et al (2015). Those study proved that 
the MIC of C. albicans was higher than C. non-
albicans. MIC of C. albicans and non-albicans was 
20.03% and 4.84% respectively. TTO need higher 
concentration to inhibit the growth of C. albicans.5 
This could be caused by the ability of C. albicans to 
form germination tube and biofilm, so that it could 
protect the fungi from the environmental changes 
caused by TTO.19 The small sample of non-albicans 
species might be affect those result too.  

The diameter of nystatin inhibition zone was 
significantly larger than TTO 5%. This could be caused 
by the mechanism of those drugs that were slightly 
different. Nystatin found to bind ergosterol as the main 
component of fungal cell membrane. It produced the 
pore-like structure and lead to the leakage of the plasma 
lead to fungal cell death.20 This was different with TTO 
mechanism, in which TTO also altered the 
permeability of fungal cell membrane, but it could not 
produce pore-like structure like it was happened in 
nystatin.21 TTO had fungistatic properties, but the 
fungicidal effect was only found in the higher 
concentration.5,21 

This study used TTO with 5% in concentration. 
This concentration was chosen because of the reason to 
use the minimal concentration that was effective with 
low toxicity risk, in order to prepare the drug to be used 
by human in the future. This was according to the MIC 
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proved by Oro et al with the MIC TTO in 4.84-
25.33%.5 TTO could inhibit the respiration process of 
Candida sp. in dose-dependent manner. The higher 
dose that have been used, the better inhibition of the 
fungal activity.19 The toxicity effect of TTO like skin 
and mucous membrane irritation, allergic contact 
dermatitis, erythema or bullous reaction, and 
hypersensitivity could be found in the higher dose or 
concentration.22,23 The use of TTO with concentration 
up to 20% was thought to be safe and had no serious 
side effect.23 

In conclusion, based on the result of this study, 
nystatin and TTO showed antifungal effect against 
Candida sp. isolated from HIV/AIDS patients. 
Therefore, the antifungal susceptibility of nystatin was 
significantly higher that TTO 5% against Candida 
albicans and non-albicans. Moreover, the TTO in 
higher concentration (TTO 10%) needs further 
investigation to be compared with TTO 5% to 
established the optimal concentration of antifungal 
treatment of CO in HIV/AIDS patient. 
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