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SCOPE

International Journal of Health Sciences is a forum for scholarly and state-of-the-art research into all aspects of health sciences education. It will
publish empirical studies as well as discussions of theoretical issues and practical implications. The primary focus of the Journal is linking theory to
practice, thus priority will be given to papers that have a sound theoretical basis and strong methodology. The Journal will accept articles on topics
such as admissions, problem-based and self-directed learning, faculty development, achievement testing, motivation, curriculum development,
curricular comparisons, program evaluation, expertise development, clinical reasoning, continuing education, community-based education, and
communication skills (the list is intended as illustrative, not exhaustive). All rigorous methodologies, both quantitative and qualitative, are
encouraged. It is aimed at all those committed the primary field to the improvement of health professions education: researchers and educators in
the main field of medicine, and nursing. However, it is not limited to other field studies of pharmacology, toxicology, pharmaceutical science,
veterinary science occupational therapy, physiotherapy, nutrition, and related disciplines will be considered to be reviewed.

Q Join the conversation about this journal

20f 12 1/17/2023, 5:48 PM


https://www.scimagojr.com/journalsearch.php?q=21101052764&tip=sid&clean=0#wp-comments-response
https://www.scimagojr.com/journalsearch.php?q=21101052764&tip=sid&clean=0#wp-comments-response
https://www.scimagojr.com/journalsearch.php?q=21101052764&tip=sid&clean=0#wp-comments-response

International Journal of Health Sciences https://www.scimagojr.com/journalsearch.php?q=21101052764&tip=...

SJR \Q Total Documents \9\
NB
67
no data
NB
2021
Total Cites Self-Cites A Citations per document AN
NB
NB
0
NB
2021 0
External Cites per Doc Cites per Doc W
NB
NB
0
2021
NB Cites / Doc. (4 years)
Cites / Doc. (3 years)
2021 @ Cites / Doc. (2 years)
% International Collaboration \Q Citable documents Non-citable documents \Q
NB
NB
5.97 0
NB
NB
2021 2021
Cited documents Uncited documents \9\
NB International Journal of « Show this Wldg_et in
Health Sciences your own website
Nor yet assigned
quartile Just copy the code below
0 and paste within your html
code:
SJR 2021
O <a href="https://www.scim.
NB ered by 19O} .COM

2021

G  SClmago Graphica

Explore, visually
communicate and make
sense of data with our
new data visualization
tool.

L 3 — ——
- -

3of12 1/17/2023, 5:48 PM


https://www.graphica.app/
https://www.graphica.app/
https://www.graphica.app/
https://www.graphica.app/

Special Issue VI | International journal of health sciences https://sciencescholar.us/journal/index.php/ijhs/issue/view/126

Abstract viewed: 113 PDF downloaded: 25
DOI : 10.53730/ijhs.v6nS6.10981

PDF

Assessment of the outcome of diabetic foot in AL- Muthanna government

85 Ali Taha Alazawi, Zainab Khaled, Zainab Ali, Zainab Qassim
B 7859-7869

Abstract viewed: 66 PDF downloaded: 12

DOI : 10.53730/ijhs.v6nS6.11102

PDF

Comparison of antifungal activity of fluconazole and clove leaf essential oil on Candida species isolate in HIV/AIDS patients with oral
candidiasis
48 Citra Dwi Harningtyas, Dwi Murtiastutik, Irmadita Citrashanty, Pepy Dwi Endraswari, Retno Widyowati, Evy Ervianti, Sawitri,

Rahmadewi
B 3067-3077

Abstract viewed: 83 PDF downloaded: 33
DOI : 10.53730/ijhs.v6nS6.11207

PDF

Elements of internal, external factors of mental health disorders, tawakal and resilience in COVID 19 pandemic

4 Jalaluddin Abdul Malek, Ahmad Zaki Hasan, Ab Rahman Z., Wan Haslan Khairuddin, Ridwan Arif, Jaffary Awang, Rozan
Mohamad Yunus
3 6401-6416

Abstract viewed: 66 PDF downloaded: 17
DOI : 10.53730/ijhs.v6nS6.11333

PDF

Effect of maxillary molar intrusion on surrounding bone density during treatment of anterior open bite

48 Maha Mostafa Mohamed Ali, Mohsena Ahmed Abderrazik, Safa Jambi, Mohammed Khalid A. Badri, Shadia A. Elsayed, Amany
Mohammed Ibrahim Diab
B 4746-4757

Abstract viewed: 142 PDF downloaded: 34

DOI : 10.53730/ijhs.v6nS6.11461

PDF

A one-year investigation of nut allergy cases in children referred to the allergy clinic of the children's medical center

48 Fatemeh Hoda Fallah, Mohammad Gharagozlou, Marzieh Tavakol, Masoud Movahedi
B 5123-5133

Abstract viewed: 44 PDF downloaded: 14
DOI : 10.53730/ijhs.v6nS6.11585

PDF

Sensitivity and specificity of rapid antibody diagnostic test for diagnosis COVID 19 in pediatric patients

& Rifah Zafarani Soumena, Retno Asih Setyoningrum
8 1102-1107
Abstract viewed: 80 PDF downloaded: 37

DOI : 10.53730/ijhs.v6nS6.10573

PDF

How transformational leadership and organizational citizenship behavior influence organizational resilience during COVID-19
pandemic

A cross sectional study at hospital in East Kalimantan, Indonesia

08 of 143 1/17/2023, 6:05 PM


https://sciencescholar.us/journal/index.php/ijhs/article/view/10981
https://sciencescholar.us/journal/index.php/ijhs/article/view/10981
https://sciencescholar.us/journal/index.php/ijhs/article/view/10981/7810
https://sciencescholar.us/journal/index.php/ijhs/article/view/10981/7810
https://sciencescholar.us/journal/index.php/ijhs/article/view/11102
https://sciencescholar.us/journal/index.php/ijhs/article/view/11102
https://sciencescholar.us/journal/index.php/ijhs/article/view/11102
https://sciencescholar.us/journal/index.php/ijhs/article/view/11102
https://sciencescholar.us/journal/index.php/ijhs/article/view/11102/8209
https://sciencescholar.us/journal/index.php/ijhs/article/view/11102/8209
https://sciencescholar.us/journal/index.php/ijhs/article/view/11207
https://sciencescholar.us/journal/index.php/ijhs/article/view/11207
https://sciencescholar.us/journal/index.php/ijhs/article/view/11207
https://sciencescholar.us/journal/index.php/ijhs/article/view/11207
https://sciencescholar.us/journal/index.php/ijhs/article/view/11207
https://sciencescholar.us/journal/index.php/ijhs/article/view/11207/6701
https://sciencescholar.us/journal/index.php/ijhs/article/view/11207/6701
https://sciencescholar.us/journal/index.php/ijhs/article/view/11333
https://sciencescholar.us/journal/index.php/ijhs/article/view/11333
https://sciencescholar.us/journal/index.php/ijhs/article/view/11333
https://sciencescholar.us/journal/index.php/ijhs/article/view/11333
https://sciencescholar.us/journal/index.php/ijhs/article/view/11333/7846
https://sciencescholar.us/journal/index.php/ijhs/article/view/11333/7846
https://sciencescholar.us/journal/index.php/ijhs/article/view/11461
https://sciencescholar.us/journal/index.php/ijhs/article/view/11461
https://sciencescholar.us/journal/index.php/ijhs/article/view/11461
https://sciencescholar.us/journal/index.php/ijhs/article/view/11461
https://sciencescholar.us/journal/index.php/ijhs/article/view/11461/7346
https://sciencescholar.us/journal/index.php/ijhs/article/view/11461/7346
https://sciencescholar.us/journal/index.php/ijhs/article/view/11585
https://sciencescholar.us/journal/index.php/ijhs/article/view/11585
https://sciencescholar.us/journal/index.php/ijhs/article/view/11585
https://sciencescholar.us/journal/index.php/ijhs/article/view/11585
https://sciencescholar.us/journal/index.php/ijhs/article/view/11585/7460
https://sciencescholar.us/journal/index.php/ijhs/article/view/11585/7460
https://sciencescholar.us/journal/index.php/ijhs/article/view/10573
https://sciencescholar.us/journal/index.php/ijhs/article/view/10573
https://sciencescholar.us/journal/index.php/ijhs/article/view/10573
https://sciencescholar.us/journal/index.php/ijhs/article/view/10573
https://sciencescholar.us/journal/index.php/ijhs/article/view/10573/5652
https://sciencescholar.us/journal/index.php/ijhs/article/view/10573/5652
https://sciencescholar.us/journal/index.php/ijhs/article/view/10731
https://sciencescholar.us/journal/index.php/ijhs/article/view/10731
https://sciencescholar.us/journal/index.php/ijhs/article/view/10731
https://sciencescholar.us/journal/index.php/ijhs/article/view/10731
https://sciencescholar.us/journal/index.php/ijhs/article/view/10731
https://sciencescholar.us/journal/index.php/ijhs/article/view/10981/7810
https://sciencescholar.us/journal/index.php/ijhs/article/view/11102/8209
https://sciencescholar.us/journal/index.php/ijhs/article/view/11207/6701
https://sciencescholar.us/journal/index.php/ijhs/article/view/11333/7846
https://sciencescholar.us/journal/index.php/ijhs/article/view/11461/7346
https://sciencescholar.us/journal/index.php/ijhs/article/view/11585/7460
https://sciencescholar.us/journal/index.php/ijhs/article/view/10573/5652

Special Issue VI | International journal of health sciences

99 of 143

& Martina Yulianti, Djoko Setyadi, Sri Mintarti, Syahrir A. Pasinringi, Nurmala Sari
[ 1403-1414

Abstract viewed: 101 PDF downloaded: 146

DOI : 10.53730/ijhs.v6nS6.10731

PDF

DMD, RIPK3, and MLKL gene editing by CRISPR Cas9 as myofiber protection against dystrophin deficiency and necroptosis in
Duchenne muscular dystrophy: A literature review
%8 Jordan Steven Widjaja, Arga Setyo Adji, Vira Aulia Kusuma Wardani, Eilien Levina Santoso, Fadhilla Rachmawati Sunarto, Fitri
Handajani, Firman Suryadi Rahman
B 2199-2222

Abstract viewed: 119  PDF downloaded: 49

DOI : 10.53730/ijhs.v6nS6.10886

PDF

Comparative study between intrathecal bupivacaine versus intrathecal bupivacaine and fentanyl in elective caesarean sections

48 Akhila Reddy Yerasi, Nagaraja Reddy D.

B 6417-6427
Abstract viewed: 73 PDF downloaded: 23
DOI : 10.53730/ijhs.v6nS6.11011

PDF

Evaluation of the value of using simple elastic abdominal binder during colonoscopy

& AmerAbdalhamid Gomaa, Mohammed Zakaria Abu Amer, Abdelrahman Abuelela Hassan
B 5886-5893

Abstract viewed: 64 PDF downloaded: 13

DOI : 10.53730/ijhs.v6nS6.11108

PDF

MRI brain tumor early detection, classification and performance evaluation using KFCM and SVM
%8¢ Gangadhara Reddy P, Ramashri T.
B 6663-6675

Abstract viewed: 80 PDF downloaded: 20

DOI : 10.53730/ijhs.v6nS6.11219

PDF

Evaluate IL-10 level and gene polymorphism in p-Thalassemia patients with related to microbial infection and disease outcome
48 Murtadha Rahi Jabbar, Mayyada F. Darweesh
B 5697-5708

Abstract viewed: 50  PDF downloaded: 16

DOI : 10.53730/ijhs.v6nS6.11350

PDF

Correlation study between triathlon development and participation
What makes a sustained development and participation of triathlon in Southern China?

48 Huang Erzhuo, Lim Boon Hooi, Maryam Hadizadeh
B 4823-4839

Abstract viewed: 24 PDF downloaded: 10

DOI : 10.53730/ijhs.v6nS6.11466

PDF

Estimation of reduction of glomerular filtration rate in renal colic patients
% Abeer Mohamed Saeed Osman Mursi, Mahdi Mohammed Ahmad Mahdi Aljallabi, Alaa Babiker Mohamed Ahmed

https://sciencescholar.us/journal/index.php/ijhs/issue/view/126

1/17/2023, 6:05 PM


https://sciencescholar.us/journal/index.php/ijhs/article/view/10731
https://sciencescholar.us/journal/index.php/ijhs/article/view/10731
https://sciencescholar.us/journal/index.php/ijhs/article/view/10731/5935
https://sciencescholar.us/journal/index.php/ijhs/article/view/10731/5935
https://sciencescholar.us/journal/index.php/ijhs/article/view/10886
https://sciencescholar.us/journal/index.php/ijhs/article/view/10886
https://sciencescholar.us/journal/index.php/ijhs/article/view/10886
https://sciencescholar.us/journal/index.php/ijhs/article/view/10886
https://sciencescholar.us/journal/index.php/ijhs/article/view/10886
https://sciencescholar.us/journal/index.php/ijhs/article/view/10886/6330
https://sciencescholar.us/journal/index.php/ijhs/article/view/10886/6330
https://sciencescholar.us/journal/index.php/ijhs/article/view/11011
https://sciencescholar.us/journal/index.php/ijhs/article/view/11011
https://sciencescholar.us/journal/index.php/ijhs/article/view/11011
https://sciencescholar.us/journal/index.php/ijhs/article/view/11011
https://sciencescholar.us/journal/index.php/ijhs/article/view/11011/7847
https://sciencescholar.us/journal/index.php/ijhs/article/view/11011/7847
https://sciencescholar.us/journal/index.php/ijhs/article/view/11108
https://sciencescholar.us/journal/index.php/ijhs/article/view/11108
https://sciencescholar.us/journal/index.php/ijhs/article/view/11108
https://sciencescholar.us/journal/index.php/ijhs/article/view/11108
https://sciencescholar.us/journal/index.php/ijhs/article/view/11108/7696
https://sciencescholar.us/journal/index.php/ijhs/article/view/11108/7696
https://sciencescholar.us/journal/index.php/ijhs/article/view/11219
https://sciencescholar.us/journal/index.php/ijhs/article/view/11219
https://sciencescholar.us/journal/index.php/ijhs/article/view/11219
https://sciencescholar.us/journal/index.php/ijhs/article/view/11219
https://sciencescholar.us/journal/index.php/ijhs/article/view/11219/7919
https://sciencescholar.us/journal/index.php/ijhs/article/view/11219/7919
https://sciencescholar.us/journal/index.php/ijhs/article/view/11350
https://sciencescholar.us/journal/index.php/ijhs/article/view/11350
https://sciencescholar.us/journal/index.php/ijhs/article/view/11350
https://sciencescholar.us/journal/index.php/ijhs/article/view/11350
https://sciencescholar.us/journal/index.php/ijhs/article/view/11350/7662
https://sciencescholar.us/journal/index.php/ijhs/article/view/11350/7662
https://sciencescholar.us/journal/index.php/ijhs/article/view/11466
https://sciencescholar.us/journal/index.php/ijhs/article/view/11466
https://sciencescholar.us/journal/index.php/ijhs/article/view/11466
https://sciencescholar.us/journal/index.php/ijhs/article/view/11466
https://sciencescholar.us/journal/index.php/ijhs/article/view/11466
https://sciencescholar.us/journal/index.php/ijhs/article/view/11466
https://sciencescholar.us/journal/index.php/ijhs/article/view/11466/7351
https://sciencescholar.us/journal/index.php/ijhs/article/view/11466/7351
https://sciencescholar.us/journal/index.php/ijhs/article/view/11606
https://sciencescholar.us/journal/index.php/ijhs/article/view/11606
https://sciencescholar.us/journal/index.php/ijhs/article/view/10731/5935
https://sciencescholar.us/journal/index.php/ijhs/article/view/10886/6330
https://sciencescholar.us/journal/index.php/ijhs/article/view/11011/7847
https://sciencescholar.us/journal/index.php/ijhs/article/view/11108/7696
https://sciencescholar.us/journal/index.php/ijhs/article/view/11219/7919
https://sciencescholar.us/journal/index.php/ijhs/article/view/11350/7662
https://sciencescholar.us/journal/index.php/ijhs/article/view/11466/7351

Special Issue VI | International journal of health sciences https://sciencescholar.us/journal/index.php/ijhs/issue/view/126

High quality interventions that reduced the overall number of frequent emergency department visitors for pain-related complaints

% Sameh Ahmed Mahmoud Mohamed
B 8896-8903

Abstract viewed: 114 PDF downloaded: 42
DOI : 10.53730/ijhs.v6nS6.12371

PDF
CITESCORE 2021
20 cresoos
63rd percentile
Powered by Scopus
GOOGLE SCHOLAR
Cited by
All Since 2018
Citations 550 540
h-index 14 14
i10-index 23 23
180

135

90
- i 0

2016 2017 2018 2019 2020 2021 2022
Last updated: 1 January 2023

MAIN MENU

Current Issues

Previous Issues
FOR AUTHORS

Aims & Scope

Call For Papers

Note to Contributors
Contact Us

Online Submission
Need Help

PUBLISH WITH US

High ranking

142 of 143 1/17/2023, 6:05 PM


https://sciencescholar.us/journal/index.php/ijhs/article/view/12371
https://sciencescholar.us/journal/index.php/ijhs/article/view/12371
https://sciencescholar.us/journal/index.php/ijhs/article/view/12371
https://sciencescholar.us/journal/index.php/ijhs/article/view/12371
https://sciencescholar.us/journal/index.php/ijhs/article/view/12371/8601
https://sciencescholar.us/journal/index.php/ijhs/article/view/12371/8601
https://scholar.google.com/citations?user=YAUXAnIAAAAJ&hl=en&authuser=6
https://scholar.google.com/citations?user=YAUXAnIAAAAJ&hl=en&authuser=6
https://scholar.google.com/citations?user=YAUXAnIAAAAJ&hl=en&authuser=6
https://scholar.google.com/citations?user=YAUXAnIAAAAJ&hl=en&authuser=6
https://sciencescholar.us/journal/index.php/ijhs/article/view/12371/8601
https://sciencescholar.us/journal/index.php/ijhs/issue/current
https://sciencescholar.us/journal/index.php/ijhs/issue/current
https://sciencescholar.us/journal/index.php/ijhs/issue/current
https://sciencescholar.us/journal/index.php/ijhs/issue/archive
https://sciencescholar.us/journal/index.php/ijhs/issue/archive
https://sciencescholar.us/journal/index.php/ijhs/issue/archive
https://sciencescholar.us/journal/index.php/ijhs/scope
https://sciencescholar.us/journal/index.php/ijhs/scope
https://sciencescholar.us/journal/index.php/ijhs/scope
https://sciencescholar.us/journal/index.php/ijhs/cfp
https://sciencescholar.us/journal/index.php/ijhs/cfp
https://sciencescholar.us/journal/index.php/ijhs/cfp
https://sciencescholar.us/journal/index.php/ijhs/Contributors
https://sciencescholar.us/journal/index.php/ijhs/Contributors
https://sciencescholar.us/journal/index.php/ijhs/Contributors
https://sciencescholar.us/journal/index.php/ijhs/about/contact
https://sciencescholar.us/journal/index.php/ijhs/about/contact
https://sciencescholar.us/journal/index.php/ijhs/about/contact
https://sciencescholar.us/journal/index.php/ijhs/about/submissions
https://sciencescholar.us/journal/index.php/ijhs/about/submissions
https://sciencescholar.us/journal/index.php/ijhs/about/submissions
mailto:support@sciencescholar.us
mailto:support@sciencescholar.us
mailto:support@sciencescholar.us
https://sciencescholar.us/journal/index.php/ijhs/issue/view/126#
https://sciencescholar.us/journal/index.php/ijhs/issue/view/126#
https://sciencescholar.us/journal/index.php/ijhs/issue/view/126#

6-S6-2022.jpg (JPEG Image, 2598 x 3307 pixels) — Scaled (30%) https://sciencescholar.us/cover_journal/ijhs/6-S6-2022.jpg

e-ISSN : 2550-696X
p-ISSN : 2550-6978

VOLUME 6 / NUMBER S6 / 2022

nternational” journal of
ealth . ¢lences

Ecuador, South America

1/17/2023, 6:07 PM



Editorial Team | International journal of health sciences https://sciencescholar.us/journal/index.php/ijhs/about/editorial Team

e luternational Journal of - lalsri s 0
2 Health Seiences Lok e e s < s (1JHB)

HOME ' Editorial Team

Editorial Team
Editor-in-Chief

ijhs@utm.edu.ec | ijhs@sciencescholar.us | editorsciencescholar@gmail.com
M. R. Herrera, Scopus ID: 7202050008, Nursing, Universidad Estatal del Sur de Manabi, Ecuador

Chief Executive Editor

executive_editor@utm.edu.ec | executive_editor@sciencescholar.us
M. R. Gamez, Scopus ID: 57204684841, Universidad Técnica de Manabi, South America

Founder & Managing Editor

iwayansuryasa@utm.edu.ec | suryasa@stikom-bali.ac.id
W. Suryasa, Scopus ID: 57200211897, ITB STIKOM Bali, Indonesia

International Advisory Board

M. Cantor, Scopus ID: 7005614403, Clinical Informatics, United States

J. Aarts, Scopus ID: 7007174257, Erasmus University Rotterdam, Netherlands

T. Karopka, Scopus ID: 56635405100, BioCon Valley GmbH, eHealth, Germany

S. de Lusignan, Scopus ID: 7003334937, University of Surrey, United Kingdom

C. Kalun Or, Scopus ID: 55957532700, The University of Hong Kong, Hong Kong

D. M. P. Hernandez, Scopus ID: 57201006495, University of Medical Sciences of Havana, Cuba
A. M. Salem, Scopus ID: 36762342200, Ain Shams University, Egypt

R. Makhachashvili, Amazon ID: 1499008, Borys Grinchenko University, Ukraine

Editorial Board

A. P.C. Mendoza, Ref ID: 00770810, Universidad Tecnica de Manabi, Portoviejo, Ecuador
D. Singh, Scopus ID: 57203079484, Houston Methodist Research Institute, USA

B. Dresp-Langley, Scopus ID: 57216804437, University of Strasbourg, France

T. Lambrou, Scopus ID: 16552782200, University of Lincoln, United Kingdom

0. Oluwagbemi, Scopus ID: 36680459800, Federal University Lokoja, Nigeria

F. Zhou, Scopus ID: 55634210800, Jilin University, China

L. Johnson, Scopus ID: 8538531600, University of Cape Town, South Africa

H. Nishiura, Scopus ID: 7005501836, JSCA, Hokkaido University, Japan

J. McCaw, Scopus ID: 21735020500, University of Melbourne, Australia

G. V. Oleskeviciene, Scopus ID : 57194223762, Mykolas Romeris University, Lithuania

Production Editor

1 of 4 1/17/2023, 5:41 PM


https://sciencescholar.us/journal/index.php/ijhs/index
https://sciencescholar.us/journal/index.php/ijhs/index
https://sciencescholar.us/journal/index.php/ijhs/index
https://sciencescholar.us/journal/index.php/ijhs/index
mailto:ijhs@utm.edu.ec
mailto:ijhs@utm.edu.ec
mailto:ijhs@sciencescholar.us
mailto:ijhs@sciencescholar.us
mailto:editorsciencescholar@gmail.com
mailto:editorsciencescholar@gmail.com
https://www.scopus.com/authid/detail.uri?authorId=7202050008
https://www.scopus.com/authid/detail.uri?authorId=7202050008
mailto:executive_editor@utm.edu.ec
mailto:executive_editor@utm.edu.ec
mailto:executive_editor@sciencescholar.us
mailto:executive_editor@sciencescholar.us
https://www.scopus.com/authid/detail.uri?authorId=57204684841
https://www.scopus.com/authid/detail.uri?authorId=57204684841
mailto:iwayansuryasa@utm.edu.ec
mailto:iwayansuryasa@utm.edu.ec
mailto:suryasa@stikom-bali.ac.id
mailto:suryasa@stikom-bali.ac.id
https://www.scopus.com/authid/detail.uri?authorId=57200211897
https://www.scopus.com/authid/detail.uri?authorId=57200211897
https://www.scopus.com/authid/detail.uri?authorId=7005614403
https://www.scopus.com/authid/detail.uri?authorId=7005614403
https://www.scopus.com/authid/detail.uri?authorId=7007174257
https://www.scopus.com/authid/detail.uri?authorId=7007174257
https://www.scopus.com/authid/detail.uri?authorId=56635405100
https://www.scopus.com/authid/detail.uri?authorId=56635405100
https://www.scopus.com/authid/detail.uri?authorId=7003334937
https://www.scopus.com/authid/detail.uri?authorId=7003334937
https://www.scopus.com/authid/detail.uri?authorId=55957532700
https://www.scopus.com/authid/detail.uri?authorId=55957532700
https://www.scopus.com/authid/detail.uri?authorId=57201006495
https://www.scopus.com/authid/detail.uri?authorId=57201006495
https://www.scopus.com/authid/detail.uri?authorId=36762342200
https://www.scopus.com/authid/detail.uri?authorId=36762342200
https://www.amazon.co.uk/Rusudan-Makhachashvili/e/B005CQTNTQ?ref=sr_ntt_srch_lnk_8&sr=1-8
https://www.amazon.co.uk/Rusudan-Makhachashvili/e/B005CQTNTQ?ref=sr_ntt_srch_lnk_8&sr=1-8
https://ecuadornegocios.com/info/chancay-mendoza-andrea-patricia-770810
https://ecuadornegocios.com/info/chancay-mendoza-andrea-patricia-770810
https://www.scopus.com/authid/detail.uri?authorId=57203079484
https://www.scopus.com/authid/detail.uri?authorId=57203079484
https://www.scopus.com/authid/detail.uri?authorId=57216804437
https://www.scopus.com/authid/detail.uri?authorId=57216804437
https://www.scopus.com/authid/detail.uri?authorId=16552782200
https://www.scopus.com/authid/detail.uri?authorId=16552782200
https://www.scopus.com/authid/detail.uri?authorId=36680459800
https://www.scopus.com/authid/detail.uri?authorId=36680459800
https://www.scopus.com/authid/detail.uri?authorId=55634210800
https://www.scopus.com/authid/detail.uri?authorId=55634210800
https://www.scopus.com/authid/detail.uri?authorId=8538531600
https://www.scopus.com/authid/detail.uri?authorId=8538531600
https://www.scopus.com/authid/detail.uri?authorId=7005501836
https://www.scopus.com/authid/detail.uri?authorId=7005501836
https://www.scopus.com/authid/detail.uri?authorId=21735020500
https://www.scopus.com/authid/detail.uri?authorId=21735020500
https://www.scopus.com/authid/detail.uri?authorId=57194223762
https://www.scopus.com/authid/detail.uri?authorId=57194223762

Editorial Team | International journal of health sciences https://sciencescholar.us/journal/index.php/ijhs/about/editorial Team

Antonio, Scopus ID: 57210942626, Universidad Técnica de Manabi, Ecuador
T. Koldoris, Scopus ID: 57415636800, Queen Mary University of London, United Kingdom

Editorial Office

ss.support@utm.edu.ec | support@sciencescholar.us
V. Vucic, Scopus ID: 36069696900, Universidad Técnica de Manabi, Ecuador

Retired Editor

M. 1. Bordelois, Ref ID: 00757030, GS , Medicina, Universidad Técnica de Manabi, Ecuador

See more...
CITESCORE 2021
20 CiteSzc%zr;
63rd percentile
Powered by Scopus
GOOGLE SCHOLAR
Cited by
All Since 2018
Citations 550 540
h-index 14 14
i10-index 23 23
180

135

90
- 5

2016 2017 2018 2019 2020 2021 2022
Last updated: 1 January 2023

MAIN MENU

Current Issues

Previous Issues
FOR AUTHORS

Aims & Scope
Call For Papers

Note to Contributors

2 of 4 1/17/2023, 5:41 PM


https://www.scopus.com/authid/detail.uri?authorId=57210942626
https://www.scopus.com/authid/detail.uri?authorId=57210942626
https://www.scopus.com/authid/detail.uri?authorId=57415636800
https://www.scopus.com/authid/detail.uri?authorId=57415636800
mailto:ss.support@utm.edu.ec
mailto:ss.support@utm.edu.ec
mailto:support@sciencescholar.us
mailto:support@sciencescholar.us
https://www.scopus.com/authid/detail.uri?authorId=36069696900
https://www.scopus.com/authid/detail.uri?authorId=36069696900
https://ecuadornegocios.com/info/izaguirre-bordelois-marioneya-757030
https://ecuadornegocios.com/info/izaguirre-bordelois-marioneya-757030
https://scholar.google.es/citations?user=JAFwTU8AAAAJ&hl=es
https://scholar.google.es/citations?user=JAFwTU8AAAAJ&hl=es
https://sciencescholar.us/journal/index.php/ijhs/announcement
https://sciencescholar.us/journal/index.php/ijhs/announcement
https://scholar.google.com/citations?user=YAUXAnIAAAAJ&hl=en&authuser=6
https://scholar.google.com/citations?user=YAUXAnIAAAAJ&hl=en&authuser=6
https://scholar.google.com/citations?user=YAUXAnIAAAAJ&hl=en&authuser=6
https://scholar.google.com/citations?user=YAUXAnIAAAAJ&hl=en&authuser=6
https://sciencescholar.us/journal/index.php/ijhs/issue/current
https://sciencescholar.us/journal/index.php/ijhs/issue/current
https://sciencescholar.us/journal/index.php/ijhs/issue/current
https://sciencescholar.us/journal/index.php/ijhs/issue/archive
https://sciencescholar.us/journal/index.php/ijhs/issue/archive
https://sciencescholar.us/journal/index.php/ijhs/issue/archive
https://sciencescholar.us/journal/index.php/ijhs/scope
https://sciencescholar.us/journal/index.php/ijhs/scope
https://sciencescholar.us/journal/index.php/ijhs/scope
https://sciencescholar.us/journal/index.php/ijhs/cfp
https://sciencescholar.us/journal/index.php/ijhs/cfp
https://sciencescholar.us/journal/index.php/ijhs/cfp
https://sciencescholar.us/journal/index.php/ijhs/Contributors
https://sciencescholar.us/journal/index.php/ijhs/Contributors
https://sciencescholar.us/journal/index.php/ijhs/Contributors

How to Cite:

Harningtyas, C. D., Murtiastutik, D., Citrashanty, I., Endraswari, P. D., Widyowati, R.,
Ervianti, E., Sawitri, S., & Rahmadewi, R. (2022). Comparison of antifungal activity of
fluconazole and clove leaf essential oil on Candida species isolate in HIV/AIDS patients
with oral candidiasis. International Journal of Health Sciences, 6(S6), 3067-3077.
https://doi.org/10.53730/ijhs.vbnS6.11207

Comparison of antifungal activity of fluconazole
and clove leaf essential oil on Candida species
isolate in HIV/AIDS patients with oral
candidiasis

Citra Dwi Harningtyas

Department of Dermatology and Venereology, Universitas Airlangga, Dr, Soetomo
General Academic Teaching Hospital, Universitas Airlangga Teaching Hospital,
Surabaya, Indonesia

Dwi Murtiastutik

Department of Dermatology and Venereology, Universitas Airlangga, Dr, Soetomo
General Academic Teaching Hospital, Universitas Airlangga Teaching Hospital,
Surabaya, Indonesia

*Corresponding author email: dwimurtiastutik@yahoo.co.id

Irmadita Citrashanty

Department of Dermatology and Venereology, Universitas Airlangga, Dr, Soetomo
General Academic Teaching Hospital, Universitas Airlangga Teaching Hospital,
Surabaya, Indonesia

Pepy Dwi Endraswari

Department of Clinical Microbiology, Universitas Airlangga, Dr, Soetomo General
Academic Teaching Hospital, Universitas Airlangga Teaching Hospital, Surabaya,
Indonesia

Retno Widyowati
Department of Pharmaceutical Sciences, Faculty of Pharmacy, Universitas
Airlangga, Surabaya, Indonesia

Evy Ervianti

Department of Dermatology and Venereology, Universitas Airlangga, Dr, Soetomo
General Academic Teaching Hospital, Universitas Airlangga Teaching Hospital,
Surabaya, Indonesia

Sawitri

Department of Dermatology and Venereology, Universitas Airlangga, Dr, Soetomo
General Academic Teaching Hospital, Universitas Airlangga Teaching Hospital,
Surabaya, Indonesia

International Journal of Health Sciences ISSN 2550-6978 E-ISSN 2550-696X © 2022.
Manuscript submitted: 9 March 2022, Manuscript revised: 27 May 2022, Accepted for publication: 18 June 2022

3067


https://doi.org/10.53730/ijhs.v6nS6.11207
mailto:dwimurtiastutik@yahoo.co.id

3068

Rahmadewi

Department of Dermatology and Venereology, Universitas Airlangga, Dr, Soetomo
General Academic Teaching Hospital, Universitas Airlangga Teaching Hospital,
Surabaya, Indonesia

Abstract---Current treatment guidelines include fluconazole as the
main therapeutic option for treating oral candidiasis infection in
HIV/AIDS patients, but resistance increases. Several in vitro studies
have shown that clove leaf essential oil with the main content of
eugenol can be an alternative therapy for oral candidiasis that is
resistant to fluconazole. This study was conducted to determine the
zone of inhibition of clove leaf essential oil and fluconazole against
Candida isolates species that cause oral candidiasis in HIV/AIDS
patients. This study showed that the average fluconazole disk 25
pg/mL inhibition zone in 20 isolates of Candida albicans species was
larger than non-albicans Candida species. The zone of inhibition of
clove leaf essential oil was significantly lower than that of fluconazole
(p < 0.05), except at a concentration of 15% against non-albicans
Candida isolates. Clove leaf essential oil has an antifungal effect that
can inhibit the growth of Candida species, so it can be considered an
alternative antifungal therapy. Clove leaf essential oil concentration of
15% showed no significant difference in antifungal activity with the
standard drug fluconazole in isolates of non-albicans Candida species.

Keywords---oral candidiasis, fluconazole, clove leaf, antifungal,
HIV/AIDS.

Introduction

Oral candidiasis is one of the most common skin and mucosal manifestations
found in patients with HIV/AIDS. Nearly 90% of patients with HIV/AIDS have
experienced oral candidiasis during their illness (Murtiastutik & Maharani, 2019).
The average prevalence in Europe and the United States is 28% and 30%,
respectively. The prevalence of oral candidiasis has also been reported in Africa at
51% and in Asia at 39% (Tappuni, 2020). Oral candidiasis can be a morbidity and
can interfere in the quality of life in HIV/AIDS patients because it often lasts
longer, has a high recurrence rate, and has more severe clinical symptoms
(Murtiastutik et al., 2021; Sakkas et al., 2016).

Among various species, C. albicans accounts for more than 90% of cases
associated with severe fungal infections and causes candidiasis in
immunocompetent patients (Alshaik & Kahkashan, 2017). The proportion of
Candida infections caused by C. albicans in HIV/AIDS patients has shifted to
non-albicans Candida species, and it may be due to high rates of antifungal drug
resistance (Berkow & Lockhart, 2017; Murtiastutik et al., 2021). Research by
Moges showed that the resistance rate of several antifungal agents by disc
diffusion test in HIV/AIDS patients with oral candidiasis in Ethiopia in 2013-
2014 showed that all isolates of Candida spp. found that 12.3% were resistant to
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fluconazole, 8.4% to ketoconazole, and 1.3% to nystatin (Mulu et al., 2013).
Current treatment guidelines include fluconazole as the main therapeutic option
for treating oral candidiasis infection in HIV/AIDS patients (Berkow & Lockhart,
2017; Dar et al., 2015).

The existence of resistance to the main antifungal drugs urges research to find
natural ingredients that can be attractive alternatives to antifungals. Most
essential oils obtained from many tropical and subtropical plants contain eugenol
as the main antifungal component (Schmidt et al., 2007). The concentration of
eugenol in several plants is different. In the literature, it is stated that clove
(Syzygium aromaticum L.) is considered the highest source of eugenol (45-90%)
(Gupta & Prakash, 2021). Research conducted by Bhuiyan and colleagues
compared the essential oil content of clove leaves and flowers, showing that the
eugenol content was higher in clove leaves, namely 74.28%, while in flowers, as
much as 49.71% (Bhuiyan et al., 2010). The most common methods for the
isolation of eugenol are steam and water distillation (Khalil et al., 2017).

Research by Musta and Nurliana in 2019 regarding the effectiveness of clove leaf
oil as antifungal Candida albicans showed antifungal activity for each
concentration variation of 100%, 75%, 50%, and 25%, respectively, 14.2 mm,
12.2 mm, 10, 8mm and 10.4mm. The minimum concentration of clove leaf oil as
antifungal Candida albicans is 17.86%. The clove leaves used were obtained from
Bombana Regency, Southeast Sulawesi (Musta & Nurliana, 2019). A similar study
was also conducted by Khansa (2019) who used clove flower essential oil from
plantations in Yogyakarta. The diameter of the inhibition zone of clove flower
essential oil at a concentration of 0.5% was 7.79 mm, a concentration of 1.0%
was 12.02 mm, a concentration of 1.5% was 12.80 mm and a concentration of
2.0% was 13.96mm. This shows that the higher the clove flower essential oil
concentration, the larger the resulting inhibition zone (Khansa, 2019). Variations
in components and composition depend on the variety, agro-ecological conditions,
pre-treatment, processing, and extraction method (Nurdjannah & N., 2012).

Clove oil has considerable antifungal activity against human fungal pathogens,
including fluconazole-resistant strains. Clove essential o0il can inhibit
dermatophyte, Aspergillus and Candida, thus meeting the criteria for broad-
spectrum agents (Alshaik & Kahkashan, 2017). Based on these data, this study
aimed to compare the inhibitory of clove leaf essential oil (Syzygium aromaticum)
and fluconazole in vitro.

Method

The research design used in this study was an experimental laboratory to
compare the antifungal activity of clove leaf essential oil (Syzygium aromaticum
L.) with fluconazole 25 pug/mL. There were 20 Candida albicans isolates and 20
non-albicans Candida isolates from the oral cavity of HIV/AIDS patients
hospitalized at the Infectious Disease Intermediate Treatment Unit (UPIPI) RSUD
Dr. Soetomo Surabaya from April — July 2019, which was reactivated. The clove
leaf essential oil concentration based on the former study was 5%, 10%, and 15%.
The antifungal activity was evaluated paper discs or blank discs using the disk
diffusion method. These data were entered into a data collection sheet and
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analyzed with SPSS (Statistical Package for Social Sciences). This research has
obtained ethical approval from the Ethics Committee of Dr. Soetomo General
Academic Teaching Hospital Surabaya (0286/KEPK/X/2021).

Results

This study showed that the average fluconazole disk 25 ug/mL inhibition zone in
20 isolates of Candida albicans species was 29.311£7.847 mm, while in 20 isolates
of non-albicans Candida species was 23.97+8.682 mm. The average inhibition
zone of clove leaf essential oil concentrations of 5%, 10% and 15% in 20 isolates
of Candida albicans species were 10.83%3.135 mm, 18.00%4.141 mm and
23.69+7.062 mm, respectively. While the 20 isolates of non-albicans Candida
species were 9.54+6.942 mm, 17.93+5.543 mm and 21.36%+6.313 mm,
respectively (Table 1). Four samples (10%) of isolates showed resistance to the
antifungal fluconazole 25 g/mL, one from Candida albicans species and three
from species non-albicans Candida (one from C. glabrata species, two from C.
krusei species).

Table 1
Distribution of mean diameter of the inhibition zone of fluconazole and clove leaf
essential oil (Syzygium aromaticum L.) 5,10 and 15% in isolates Candida spp

Average inhibition zone (mm)

Antifungal type +Standart Deviation (SD)

(n=40) Candida albicans  non-albicans Candida
(n=20) (n=20)

Flukonazol 25 pg/mL 29.31 £ 7.847 23.97 = 8.682

Clove leaf essential oil 5% 10.83 £ 3.135 9.54 £ 6.942

Clove leaf essential oil 10% 18.00 + 4.141 17.93 £ 5.543

Clove leaf essential oil 15%  23.69 + 7.062 21.36 £ 6.313

The comparative analysis of the average inhibition zone between fluconazole and
clove leaf essential oil concentrations of 5%, 10%, and 15% on 20 isolates of
Candida albicans species obtained significant differences with p-value,
respectively 0.000; 0.000; 0.018. The mean diameter of the fluconazole inhibition
zone was greater than that of clove leaf essential oil (Table 2).

Table 2
Comparison of the mean diameter of the inhibition zone of fluconazole with clove
leaf essential oil (Syzygium aromaticum L.) in Candida albicans isolates

Antifungal type Average inhibition zone (mm) p-value
(n=20) + Standart Deviation (SD)

Flukonazol 25 ug/mL 29.31+7.847 -

Clove leaf essential oil 5% 10.83+3.135 0.000
Clove leaf essential oil 10% 18.00+4.141 0.000

Clove leaf essential oil 15% 23.69+7.062 0.018
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The results of the comparative analysis of the average inhibition zone between
fluconazole and clove leaf essential oil on non-albicans Candida isolates showed
significant differences in clove leaf essential oil concentrations of 5% and 10% (p
values 0.000 and 0.021), where the mean diameter of the fluconazole inhibition
zone was more prominent than clove leaf essential oil. Meanwhile, clove leaf
essential oil with a concentration of 15% did not show a significant difference
compared to fluconazole (p=0.330), where the mean diameter of the fluconazole
inhibition zone was greater (Table 3).

Table 3
Comparison of the mean diameter of the inhibition zone of fluconazole with clove
leaf essential oil (Syzygium aromaticum L.) in non-albicans Candida isolates

Antifungal type Average inhibition zone (mm) p-value

(n=20) + Standart Deviation (SD)

Flukonazol 25 ug/mL 23.97+8.682 -

Clove leaf essential oil 5% 9.54+6.942 0.000

Clove leaf essential oil 10% 17.93+5.543 0.021

Clove leaf essential oil 15% 21.36%£6.313 0.330
Discussion

Fluconazole is a systemic antifungal used in oral candidiasis in HIV/AIDS
patients. Changes in species that cause oral candidiasis lead to the emergence of
resistance to fluconazole (William et al., 2011). The existence of resistance to
antifungal drugs, especially fluconazole, urges research to be carried out to find
natural ingredients that can be an antifungal alternative. Many essential oils are
obtained from several tropical and subtropical plants, containing eugenol as the
main antifungal component (Schmidt et al., 2007). The concentration of eugenol
in several plants is different. In the literature, it is stated that clove (Syzygium
aromaticum L.) is considered the highest source of eugenol (45-90%) (Gupta &
Prakash, 2021).

The average fluconazole inhibition zone in 20 isolates of Candida albicans species
was 29.31+7.847 mm, while in 20 isolates of non-albicans Candida species was
23.9748.682 mm. This indicates that fluconazole 25 pug/mL still has good
antifungal activity in this study. When compared to the mean zone of inhibition
between Candida albicans and non-albicans Candida species, it was found that
fluconazole 25 ug/mL gave a larger zone of inhibition in Candida albicans isolates
than in non-albicans Candida isolates. This is consistent with the theory which
states that immunocompromised conditions, comorbidities, use of broad-
spectrum antibiotics, and practical use of antimycotic drugs such as fluconazole
use in HIV patients are reported to be associated with an increase in non-albicans
Candida strains and an increase in fluconazole-resistant Candida albicans strains
(Pudjiati et al., 2018). Combined overexpression of CDR2 and ERG11 and
mutations in the ERG11 gene were the genetic mechanism of fluconazole
resistance in Candida isolated from HIV patients (Rosana et al., 2015).

The fluconazole sensitivity criteria or inhibition zone category used was the size of
the inhibition zone according to the Clinical and Laboratory Standards Institute



3072

(CLSI) standards for fluconazole. Sensitive results in the sensitivity test showed
that the diameter of the inhibition zone was more than and equal to 19 mm. The
zone of inhibition between 14 — 18 mm indicated a susceptible-dose-dependent
(SDD), and the zone of inhibition less than 14 mm indicated resistance to the
growth of Candida spp. in vitro (Sumalapao et al., 2018). In the in vitro inhibition
zone test of 40 isolates of research subjects, four samples (10%) of isolates
showed resistance to the antifungal fluconazole 25 pg/mL because it had an
inhibitory zone diameter of 14 mm. Research conducted by Murtiastik et al.
(2019) in Surabaya with the number of research subjects of HIV/AIDS patients,
as many as 20 patients with 37 isolates of Candida species growing in culture, in
the test for resistance of Candida species to fluconazole showed that 18 (48.6%)
isolates were resistant to fluconazole. The most resistant isolates were non-
albicans, with as many as 13 isolates (72.2%) (Murtiastutik & Maharani, 2019).

Isolate of Candida species that showed resistance to fluconazole were derived
from one sample of Candida albicans species and three samples of non-albicans
Candida species (1 from C. glabrata species, two from C. krusei species). In a
laboratory-based population study, the resistance to fluconazole is more excellent
in isolates of non-albicans Candida species than in C. albicans. During the last
ten years, there has been documentation of intrinsic resistance to azole
antifungals, especially fluconazole, in several non-albicans Candida species,
especially isolates of C. glabrata and C. krusei. A study conducted by Sadeghi et
al. (2018) evaluated the antifungal susceptibility of non-albicans Candida species
isolated from various clinical samples in vitro to fluconazole. Although C. krusei
exhibits intrinsic resistance to fluconazole, it is controversial whether the
increased resistance rate is related to fluconazole prophylaxis or prior treatment
(Sadeghi et al., 2018). The results of the study by Houshmandzad et al. (2022),
which aimed to analyze the anticandidal activity of fluconazole (FLZ) against FLZ-
resistant C. krusei strains showed that 16 (76.2%) C. krusei strains were
resistant to fluconazole, except for five (23, 8%) clinical isolate which showed
susceptible-dose-dependent (SDD) results (Houshmandzad et al., 2022).

The average inhibition zone of clove leaf essential oil (Syzygium aromaticum L.)
concentrations of 5%, 10% and 15% in 20 isolates of Candida albicans species
alone were 10.83+3.135 mm, 18.00+4.141 mm and 23.69%£7.062 mm. While the
20 isolates of non-albicans Candida species were 9.54+6.942 mm, 17.93+5.543
mm and 21.362£6.313 mm. The formation of inhibition zones in the study showed
that clove leaf essential oil had an antifungal activity that could inhibit the growth
of Candida species in both Candida albicans and non-albicans Candida.
Following the research conducted by Musta and Nurliana in 2019 regarding the
kinetics study of the effectiveness of clove leaf oil as an antifungal Candida
albicans using clove leaves taken from Southeast Sulawesi. This study's
minimum concentration of clove leaf oil as an antifungal Candida albicans was
17.86% (Musta & Nurliana, 2019). A similar study was also conducted by Khansa
(2019) using clove flower essential oil from plantations in Yogyakarta. The
measurement of the diameter of the inhibition zone of clove flower essential oil
concentration of 0.5% is 7.79 mm, concentration of 1.0% is 12.02 mm,
concentration of 1.5% is 12.80 mm and concentration of 2.0% is 13.96 mm. This
shows that the higher the clove flower essential oil concentration, the larger the
inhibition zone produced (Khansa, 2019).
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The sensitivity values of clove leaf essential oil (Syzygium aromaticum L.) cannot
be compared with fluconazole because they do not have a sensitivity standard
according to CLSI, so what can be compared in this study is the average diameter
of the inhibition zone between clove leaf essential oil and fluconazole 25 ug/mL as
standard therapy (positive control) in mm. Fluconazole 25 ug/mL showed the
largest mean diameter of the inhibition zone in all Candida spp isolates. This
shows that the standard antifungal drug fluconazole 25 pg/mL still provides
antifungal activity in a larger zone of inhibition compared to clove leaf essential oil
concentrations of 5%, 10% and 15%. In another way, the inhibition zone formed
from clove leaf essential oil in fluconazole-resistant isolates in this study gave
better results.

This can be the basis that clove leaf essential oil with the main content of eugenol
can be an alternative therapy for oral candidiasis that is resistant to fluconazole.
These results are supported by a similar study conducted by Pinto et al. (2009) to
evaluate the antifungal activity of clove essential oil and its main component,
eugenol, against Candida isolates. This study stated that clove essential oil and
eugenol had considerable antifungal activity against Candida, including
fluconazole-resistant strains, namely C. krusei, which was intrinsically resistant
to fluconazole, and C. glabrata, whose resistance was easily induced. These
results strengthen further investigation of clove essential oil and eugenol for
clinical application to treat fungal infections (Pinto et al., 2009).

The test results of the comparative analysis of the mean fluconazole inhibition
zone to clove leaf essential oil concentrations of 5%, 10%, and 15% in 20 isolates
of Candida albicans obtained a significant difference (p-value <0.05), where the
diameter of the fluconazole inhibition zone bigger. There was no significant
difference (p value=0.330) when an analysis of the mean inhibition zone of
fluconazole was performed against clove leaf essential oil with a concentration of
15% in 20 isolates of non-albicans Candida. This shows that the inhibition zone
of clove leaf essential oil concentrations of 5%, 10%, and 15% is not better than
fluconazole 25 ug/mL as the standard drug. However, clove leaf essential oil has
an antifungal effect that can inhibit the growth of Candida species, so it can be
considered an alternative antifungal therapy, especially clove leaf essential oil
concentration of 15% which shows good activity, not significantly different from
the standard drug fluconazole in isolates of non-albicans Candida.

A similar study by Fristiyanti (2019) was conducted to determine whether or not
the difference between two concentrations of clove leaf extract was significant. It
was found that the concentration groups of 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 0.6%
had significant differences in reducing colony thickness of Candida albicans.
However, the concentration of 0.6% extract and 0.6% fluconazole is not
significantly different in reducing the thickness of Candida albicans colonies. This
shows an inverse relationship, in which the higher the concentration of clove leaf
ethanol extract given, the thinner the Candida albicans colonies that grow. In
addition, it can be seen that the effective concentration that can reduce the
thickness of Candida albicans colonies starts from a concentration of 0.1% in this
study (Fristiyanti, 2019).
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Several other factors can affect the antifungal activity, including the
concentration of the extract, the content of antifungal compounds, the type of
fungus inhibited, and the diffusion power. The inhibition zone formed can also be
influenced by the concentration of the extract, where the higher the
concentration, the larger the clear zone will be formed. The more concentrated the
concentration, the more active compounds are contained, thus affecting the
diameter of the inhibition zone formed on fungal growth (Andayani et al., 2014).
The antifungal activity test method used can also have an effect. This study uses
the diffusion method which is one method that is often used to test antifungal
activity. The advantage of the diffusion method is that it is a fast and
straightforward method to see the antifungal effect by looking at the diameter of
the inhibition zone formed, but there are drawbacks to the disc diffusion method,
namely that not all substances may be absorbed in the paper disc so that it can
affect the inhibition zone formed (Jawetz & Adelberg, 2007).

Clove leaf oil has the most vigorous activity against clinical isolates of Candida
albicans, which is characterized by the highest eugenol content that can inhibit
pre-formed biofilm and Candida albicans biofilm formation. This compound is
effective against the adaptive mechanism of Candida albicans biofilm resistance
to fluconazole (Khan & Ahmad, 2012). Biofilm production was slightly higher in
non-albicans Candida. Biofilm is a collection of microorganisms that adhere to
the surface and are encased in an extracellular polysaccharide matrix produced
by these microorganisms. Types of Candida spp. with a high ability to form
biofilms are generally more virulent than others. Biofilms also play a role in
resistance to antifungal drugs used, although the primary mechanism is still
unknown (Williams et al., 2011).

Conclusion

Clove leaf essential oil has an antifungal effect that can inhibit the growth of
Candida species. Although the mean inhibition zone formed on fluconazole was
significantly more extensive than that of clove leaf essential oil, in isolates that
showed resistance to fluconazole, clove leaf essential oil gave a larger diameter of
the inhibition zone. In addition, clove leaf essential oil with a concentration of
15% showed no difference in antifungal activity with the standard drug
fluconazole on isolates of non-albicans Candida species. It could be considered an
antifungal alternative, especially for fluconazole-resistant strains.
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