
 

 

                                  E-ISSN: 1309-100X 

Journal of  

International  

Dental and Medical  

Research 

  
 

 

 

 

 

 

 

 

 

2021 - Vol. 14 – No. 2 

http://www.jidmr.com 

 



    
TABLE OF CONTENTS / 2021; 14 (2) 

                                                            

 

 

 

	

J Int Dent Med Res	
	

	 	

Journal of International Dental and Medical Research / ISSN: 1309-100X 

 

 

 

DENTISTRY 
EXPERIMENTAL ARTICLE  

1. Alendronate Associated with Bovine Bone Graft in Bone Defect Repair: A Histomorphometric Study 
Douglas Bertazo Musso, Condrado Dias do Nascimento Neto, Natália Marreco Weigert,  
Stela Maris Wanderley Rocha, Robson Almeida de Rezende, Elizabeth Pimentel Rosetti,  
Rossiene Motta Bertollo, Martha Chiabai Cupertino Castro, Daniela Nascimento Silva 
Pages 467-473 

EXPERIMENTAL ARTICLE  
2. Effect of Silver Nanoparticles Synthesized Using Betel Leaf Extract Added into Orthodontic Adhesive 

on the Bracket’s Tensile Bond Strength 
Yanuarti Retnaningrum, Ananto Ali Alhasyimi 
Pages 474-480 

EXPERIMENTAL ARTICLE 
3. Reliability of Two Electronic Shade-Matching Devices 

Ali A. Razooki Al-Shekhli, Isra'a Al Aubi 
Pages 481-484 

EXPERIMENTAL ARTICLE  
4. Polishing of zirconia reinforced lithium silicate press ceramics. An in vitro study 

Elena Vasileva, Angelina Vlahova, Ilian Hristov, Stoyan Yankov, Zlatina Tomova, Zhivko Georgiev 
Pages 485-488 

EXPERIMENTAL ARTICLE 
5. Property Test of Phosphate and Hydroxyl Groups from Lates Carcarifer Fish Scale as a Candidate for 

Synthetic Hydroxyapatite using the Ftir Method 
Dian Agustin Wahjuningrum, Setyabudi, Anuj Bhardwaj, Syania Edinda Febriyanti, Nadia Liliani Soetjipta, 
Latief Mooduto 
Pages 489-493 

EXPERIMENTAL ARTICLE 
6. Effects of Different Prophylaxis Procedures on Titanium Implant Fixture: A Scanning Electron 

Microscopy Study 
Zul Fahmi Bahari, Raja Azman Raja Awang, Akram Hassan 
Pages 494-499 

EXPERIMENTAL ARTICLE 
7. Pressure absorbability between polymethyl-methacrylate and thermoplastic nylon denture base 

materials 
Elis Crystal, Hubban Nasution, Ika Andryas, Putri Welda Utami Ritonga, Siti Wahyuni, Ricca Chairunnisa, 
Ariyani Dallmer 
Pages 500-504 

EXPERIMENTAL ARTICLE 
8. Evaluation of the Changes Created by Endosteal Implants Installed at Different Lengths, Angles and 

Diameters on the Maxilla and Mandible Using Three-Dimensional Modeling and Finite Elements Stress 
Analysis 
Nedim Güneş, Rezzan Güner 
Pages 505-513 

EXPERIMENTAL ARTICLE  
9. Mechanical Evaluation of Anadara Granosa Scaffold with Various Gelatin Concentrations for Bone 

Regeneration 
Meinar Nur Ashrin, Widyasri Praningrum, Fitria Rahmitasari, Teofilus Timon Lirungan, Ryski Dea Citra 
Anindita, Rima Parwati Sari 
Pages 514-518 
 



    
TABLE OF CONTENTS / 2021; 14 (2) 

                                                            

 

 

 

	

J Int Dent Med Res	
	

	 	

Journal of International Dental and Medical Research / ISSN: 1309-100X 

 

 

 

 
EXPERIMENTAL ARTICLE  

10. Antibacterial Differences Effect between Purple Leaves (Graptophyllum Pictum (L) Griff.) 70% And 
96% Ethanol Extract Against Aggregatibacter Actinomycetemcomittans Bacteria 
Tuti Kusumaningsih, Sidarningsih, Adi Andito Putra, Mohammed Aljunaid 
Pages 519-524 

EXPERIMENTAL ARTICLE 
11. Viability of Nigella sativa Toothpaste with SLS Compared Non-SLS on Fibroblast Cell Culture 

Ernie Maduratna Setiawatie, Desi Sandra Sari, Badai Septa Wahyudadi, Eka Fitria, Shafira Kurnia, Lambang 
Bargowo, Maria Apriliani Gani 
Pages 525-528 

EXPERIMENTAL ARTICLE 
12. Difference in Porosity Value of Mata Kucing Gum Dammar and Batu Gum Dammar 

Amira Khoirunnisaa Asrorie, Elin Karlina, Kosterman Usri 
Pages 529-533 

EXPERIMENTAL ARTICLE 
13. Compressive Strength and Morphological Evaluation of a-Tricalcium Phosphate Based on Light-

Activated Pulp Capping Material 
Hendra Dian Adhita Dharsono, Elfira Megasari, Arief Cahyanto 
Pages 534-537 

EXPERIMENTAL ARTICLE 
14. Pressure Transmission of Thermoplastic Nylon Denture Base Using Denture Teeth with Different 

Cuspal Angulations 
Christ Angel Bayu Nababan, Hubban Nasution, Ika Andryas 
Pages 538-542 

EXPERIMENTAL ARTICLE 
15. The Expression of Tumor Necrosis Factor Alpha and Alkaline Phosphatase Due to Induction of 

Combination Calcium Hydroxides and Propolis 
Nanik Zubaidah, Ira Widjiastuti, Nirawati Pribadi, Fresynandia Karyneisa Putri, Reyz Pasenda Mulyadi,  
Felina Lucia Charyadie, Khusnul Khotimah 
Pages 543-548 

EXPERIMENTAL ARTICLE 
16. The Effect of Exposure Calcium Carbonat from Blood Cockle (Anadara Granosa) Shells to the 

Expression of the NF-κβ on Dentin Pulp Complex 
Widya Saraswati, Nina Dhaniar, Dian Agustin Wahjuningrum, Nunik Nuraini, Anuj Bhardwaj 
Pages 549-553 

EXPERIMENTAL ARTICLE 
17. Accuracy of Two Electronic Dental Spectrophotometers 

Ali A. Razooki Al-Shekhli, Isra'a Al Aubi 
Pages 554-558 

EXPERIMENTAL ARTICLE 
18. Antibacterial Activity of Red Pine (Pinus densiflora) and Sumatran Pine (Pinus merkusii) Leaf Extracts 

against Oral Pathogens 
Dewa Made Wedagama, Dian Agustin Wahjuningrum, Ari Subiyanto, Fami Widya Pangestika, Kirana 
Guspiari,  
Setyabudi Goenharto, Velayutham Gopikrishna 
Pages 559-562 
 
 
 



    
TABLE OF CONTENTS / 2021; 14 (2) 

                                                            

 

 

 

	

J Int Dent Med Res	
	

	 	

Journal of International Dental and Medical Research / ISSN: 1309-100X 

 

 

 

 
EXPERIMENTAL ARTICLE 

19. The Effect of Papaya Seeds Extracts Nanoliposomes Administration on Osteoclasts Number of 
Diabetic Periodontitis Animal Model 
Ratih Pusporini, Khusnul Munika Listari, Yuli Nugraeni, Lukman Hakim Hidayat, Maria Elizabeth Indriyani 
Togu Ito 
Pages 563-568 

EXPERIMENTAL ARTICLE 
20. Handling Property Improvement of Nano Calcium Hydroxide from Indonesian Limestone with Different 

Solvent Vehicles  
Ira Artilia, Atia Nurul Sidiqa, Myrna Nurlatifah Zakaria, Arief Cahyanto 
Pages 569-573 

EXPERIMENTAL ARTICLE 
21. Effect of Concentration Differences of Snail Mucus Gel (Achatina Fulica) on Collagen Density and 

Wound Closure Rate in Wistar Rat Skin Punch Biopsy Wounds 
Antonius Surya Soetijono Putra, Rahardjo, Cahya Yustisia Hasan, Tri Wahyu Pangestiningsih 
Pages 574-579 

EXPERIMENTAL ARTICLE 
22. The Expression of HSP-60 and MMP-8 on Orthodontic Tooth Movement in the Alveolar Bone after 

Sodium Fluoride Topical Administration  
Rina Sutjiati, Sulistiyani, Rudy Joelijanto, Dwi Priyatmoko, Herniyati, Leliana Sandra Deviade, Atha 
RamadhonaYaniar, ShobrinaWahyuni 
Pages 580-584 

EXPERIMENTAL ARTICLE 
23. Influence of Fluoride on Remineralization Via the Polymer-Induced Liquid-Precursor Process on 

Dentine Hardness 
Cut Thysa, Nilakesuma Djauharie, Ratna Meidyawati, Chaira Musytaka 
Pages 585-590 

EXPERIMENTAL ARTICLE 
24. Expression of COX-2 on Oral Ulcer Healing with Mangosteen Rind Paste 

Lanny Sunarjo, Supriyana, Diyah Fatmasari 
Pages 591-594 

EXPERIMENTAL ARTICLE 
25. BMP4 SNP Rs17563 T>C Gene Polymorphism on Non-Syndromic Cleft Lip/Palate in an Indonesian 

Population 
Mala Kurniati, Agung Sosiawan, RM. Coen Pramono, Harianto Notopuro, Indah Nuraini, Qurrota A’yun 
Pages 595-599 

EXPERIMENTAL ARTICLE 
26. The Effect of Ultrasonic Activation on Push-Out Bond Strengths of Two Calcium Silicate-Based 

Sealers to the Root Canal Wall 
Stiza Tanita, Anggraini Margono, Dewa Ayu Nyoman Putri Artiningsih 
Pages 600-605 

EXPERIMENTAL ARTICLE 
27. A Simulation of Fracture Resistance and Stress Distribution of Endocrown in Different Depth of Pulp 

Chamber and Modification: Finite Element Analysis 
Hilma Fitria Zulfa Noor, Trimurni Abidin, Rasinta Tarigan, Indra 
Pages 606-612 
 
 
 



    
TABLE OF CONTENTS / 2021; 14 (2) 

                                                            

 

 

 

	

J Int Dent Med Res	
	

	 	

Journal of International Dental and Medical Research / ISSN: 1309-100X 

 

 

 

EXPERIMENTAL ARTICLE 
28. Osteoblast on Porous HA-TCP Scaffold Derived from Blood Cockle Shells Synthesis: In Vivo Study 

Widyasri Prananingrum, Sularsih, Meinar Nur Ashrin, Syamsulina Revianti, Rima Parwati Sari 
Pages 613-617 

EXPERIMENTAL ARTICLE 
29. OPG and RANKL Expression in Osteoblast Culture after Application of Osphronemus Gourami Fish 

Scale Collagen Peptide 
I Komang Evan Wijaksana, Chiquita Prahasanti, Lambang Bargowo, Rika Mutiasari Sukarsono, Agung 
Krismariono 
Pages 618-622 

EXPERIMENTAL ARTICLE 
30. Demineralized Freeze-dried Bovine Bone Xenograft Granules as Alveolar Bone Substitutes: A Profile 

Study  
Liska Barus, Virna Septianingtyas, Pramudya Bagas Febriadi, I Made Hendra, Arina Farmalabitta Annis,  
RM Haffiyan Satria, Natalia Ika Wibisono, Ellen Satya Pratiwi, Anindita Zahratur Rasyida, Indra Mulyawan,  
Andra Rizqiawan, Ni Putu Mira Sumarta, Coen Pramono Danudiningrat, David Buntoro Kamadjaja,  
Muhammad Subhan Amir 
Pages 623-628 

EXPERIMENTAL ARTICLE 
31. Effect of Contraception on the Expression of Cytokeratin 1 in Epithelial Cells of the Palatal Mucosa 

and Salivary Estrogen 
Juni Handajani, Urfa Tabtila, Swastiana Eka Yunita 
Pages 629-632 

CLINICAL ARTICLE 
32. Histological Evaluation of Caries–Treated Teeth Following Clinical Visual and Tactile Inspection 

Asfizahrasby Mohd Rasoul, Faizah Abdul Fatah, Aisyah Binti Mohd Soufi, Wan Husna Izzati Wan Hussin 
Pages 633-638 

CLINICAL ARTICLE 
33. Dental Hypnosis Effectiveness to Cortisol Levels as Dental Anxiety Biomarker and Its Correlation with 

QoL  
Gilang Yubiliana, Ardini S. Raksanagara, Sri Susilawati 
Pages 639-644 

CLINICAL ARTICLE 
34. Study and Analysis of Patients’ Psychophysiological Characteristics of Post-Prosthetic  Inflammatory 

Complications at Dental Implantation 
Yuliya A. Makedonova, Dmitriy V. Mikhalchenko, Rodion A. Kudrin, Viktoriya N. Naumova, Valeriy F. 
Mikhalchenko, Lyudmila M. Gavrikova, Svetlana V. Stavskaya 
Pages 645-653 

CLINICAL ARTICLE 
35. Effectiveness of Mangosteen (Garcinia Mangostana L.) Peel Gel on the MMP-8 Levels in Chronic 

Periodontitis Patients after Scaling and Root Planing 
Ina Hendiani, Dyah Nindita Carolina, Steffi Triany Arnov, Nunung Rusminah, Amaliya Amaliya, Agus Susanto, 
Ira Komara 
Pages 654-659 

CLINICAL ARTICLE 
36. Perception and Attitude regarding the Relevance of Tooth Morphology Carving Exercises: Malaysian 

Undergraduate Dental Students Perspective 
Anitha Krishnan Pandarathodiyil, Priyadarshini HR, Sulinda Daud, Mohamad Nurul Islam, Elise Monerasinghe 
Pages 660-665 
 



    
TABLE OF CONTENTS / 2021; 14 (2) 

                                                            

 

 

 

	

J Int Dent Med Res	
	

	 	

Journal of International Dental and Medical Research / ISSN: 1309-100X 

 

 

 

 
CLINICAL ARTICLE 

37. Dental Caries Experience and Associated Factors Among 12-year-old Schoolchildren in East Jakarta, 
Indonesia 
Armasastra Bahar, Herialdi Hardan Permana, Risqa Rina Darwita, Febriana Setiawati, Atik Ramadhani, Anton 
Rahardjo, Diah Ayu Maharani 
Pages 666-670 

CLINICAL ARTICLE 
38. The Role Of TNF-Α in Saliva and Gingival Fluid in Patients with Chronic Periodontitis and Type 2 

Diabetes Mellitus 
Bunjaku V, Popovska M, Todoroska S, Rusevska B, Cana A, Spasovski S, Spasovska-Gjorgovska A 
Pages 671-679 

CLINICAL ARTICLE 
39. The Relationship between Mandibular Cortical width and Age in Elderly Indonesian Women 

Stevie Kristianti, Bramma Kiswanjaya, Menik Priaminiarti, Hanna H Bachtiar Iskandar 
Pages 680-685 

CLINICAL ARTICLE 
40. Prevalence of Malocclusion and Orthodontic Treatment Need in Children with Autism  

Elih Sayuti, Deni Sumatri Latif, Melinda Aziz, Inne Suherna Sasmita 
Pages 686-690 

CLINICAL ARTICLE 
41. Prevalence of Dental Anxiety Among Transgender Women in Malaysia and its Associated Factor 

Abdul Hadi Said, Farah Natashah Mohd, Khairunnisa Abu Zarim, Ruziantee Ibrahim, Samsul Draman 
Pages 691-695 

CLINICAL ARTICLE 
42. Craniofacial Temperature Differences between Permanent and Temporary Residents in Arctic Zone 

Through Infrared Thermographic Analysis 
Abdillah Imron Nasution, Mikhail Nikolaevich Pankov 
Pages 696-703 

CLINICAL ARTICLE 
43. Perception of Repaired Cleft Lip Aesthetics among Professionals, Laypersons and Patients with Cleft 

Using Three-Dimensional Images 
Siti Adibah Othman, Mabel Low 
Pages 704-709 

CLINICAL ARTICLE 
44. The Correlation between the Fear Level and Oral Health Knowledge Related to Dental Treatment 

During the COVID-19 Pandemic Outbreak 
Liza Meutia Sari, Liana Rahmayani, Poppy Andriany, Iin Sundari, Dina Keumala Sari 
Pages 710-716 

CLINICAL ARTICLE 
45. The Emotional Impact of the Coronavirus Disease 2019 (COVID-19) Pandemic on the Dental Students 

During the Lockdown Time 
Kamis Gaballah 
Pages 717-721 

CLINICAL ARTICLE 
46. The Prevalence of Microorganism in Paediatric Angular Cheilitis Patients 

Wilda Hafny Lubis, Nurdiana, Mirzan Hasibuan 
Pages 722-725 
 
 



    
TABLE OF CONTENTS / 2021; 14 (2) 

                                                            

 

 

 

	

J Int Dent Med Res	
	

	 	

Journal of International Dental and Medical Research / ISSN: 1309-100X 

 

 

 

 
CLINICAL ARTICLE 

47. Evaluation of Hypothermic and Analgesic Effects of Local Anesthetics Based on Non-Contact 
Thermography and Registration of Evoked Responses 
Yuriy Vasil’ev, Grand, Renata Meylanova, Vadim Paterikin, Sergey Rakita, Zinaida Aymaletdinova, Hadi 
Darawsheh, Vasiliy Troitskiy, Aleksandr Aleksandrov, Vera Laptina 
Pages 726-735 

CLINICAL ARTICLE 
48. The Effect of Topical Application of 3% Binahong (Anredera cordifolia (Ten) Steenis)) Leaves Extract 

Gel on the Radiographic Bone Density in Post-Extraction Socket 
Olivia Avriyanti Hanafiah, Diana Sofia Hanafiah, Rahmi Syaflida 
Pages 736-741 

CLINICAL ARTICLE 
49. Association of Headache with Myogenous and Arthrogenous type of Temporomandibular Joint 

Disorders 
Junaid Ahmed, Anu Sara Jacob, Nanditha Sujir, Nandita Shenoy, Almas Binnal 
Pages 742-745 

CLINICAL ARTICLE 
50. Soft Tissue Recurrence of Ameloblastoma after Mandibular Resection 

Yosaphat Bayu Rosanto, Poerwati Soetji Rahajoe 
Pages 746-749 

CLINICAL ARTICLE 
51. Modified Gustafson’s Method for Age Estimation from Premolars: A Study Employing Dental 

Panoramic Tomographs 
Donni Sonjaya, Phrabhakaran Nambiar, Haslinda Ramli, Aspalilah Alias 
Pages 750-756 

CLINICAL ARTICLE 
52. Qualitative Study of  Perception of COVID-19 Prevention among Dental Healthcare Personnel using the 

Health Belief Model 
Goalbertus, Ella Nurlaela Hadi 
Pages 757-762 

CLINICAL ARTICLE 
53. Predisposing Factors for Post-Operative Complications of Mandibular Resection and Reconstruction 

with Plates 
Lilies Dwi Sulistyani, Hananto Anggoro Wiryawan, Andrianto Soeprapto, Vera Julia, Eky Nasuri 
Pages 763-767 

CASE REPORT 
54. A Surgeon-Friendly BSSO by the Novel Modification of Low Z Plasty: Approach Focus and Case 

Report: A Case Report 
Narissaporn Chaiprakit, Chanekrid Oupadissakoon, Awiruth Klaisiri, Siripatra Patchanee 
Pages 768-772 

CASE REPORT 
55. Oronasal Fistula Closure Using Modified V-Y Pushback Technique: A Case Report 

Dwi Ariawan, Ariefianto Y. Nugroho, Mukhtar Nur Anam, Wenny Yulvie 
Pages 773–776 

CASE REPORT 
56. Interdisciplinary Management of Aesthetic and Functional Rehabilitation Treatment in Anterior Teeth 

With Dental Anxiety : A Case Report 
Nanik Zubaidah, Maria Andisa Mayangsari, Ernie Maduratna Setiawatie, Sri Kunarti 
Pages 777-784 



    
TABLE OF CONTENTS / 2021; 14 (2) 

                                                            

 

 

 

	

J Int Dent Med Res	
	

	 	

Journal of International Dental and Medical Research / ISSN: 1309-100X 

 

 

 

REVIEW 
57. HED (Hypohidrotic Ectodermal Dysplasia): A Review 

Michele Callea, Francisco Cammarata Scalisi, Izzet Yavuz, Mehmet Sinan Dogan, Colin Eric Willoughby,  
Murali Dharan Bashyam 
Pages 785-789 

REVIEW 
58. Academic Stress in Oral Diseases Of Students 

Gayane Mkhoyan, Ellina Velichko, Olga Bait Said, Dmitriy Serebrov 
Pages 790-796 

REVIEW 
59. The Effect Vitamin D Supplementation on Severity and Mortality Risk of COVID-19: A Systematic 

Review 
Indah Bachti Setyarini, Nurul Ratna Mutu Manikam, Ninik Mudjihartini 
Pages 797–805 
 
 
MEDICINE 
 

EXPERIMENTAL ARTICLE  
60. Stress-Protected Effect of Torasemide in Acute Immobilization Stress in Rats 

Serhiy M. Bilash, Valentyna P. Bilash, Mykhailo M. Koptev, Natalia M. Deviatkina, Nataliia I. Vynnyk, 
Borys M. Filenko, Sergii A. Proskurnya, Natalia V. Roiko 
Pages 806-811 

EXPERIMENTAL ARTICLE 
61. Mechanism of Centella asiatica extract in Increasing Alveolar Macrophages Apoptosis in Rat 

Tuberculosis Models 
Arifa Mustika, Anny Setijo Rahaju, Sri Agus Sudjarwo, Mangestuti agil, Ni Made Mertaniasih 
Pages 812-819 

EXPERIMENTAL ARTICLE 
62. The Expression of Visceral Fat Uncoupling Protein-1 is Higher in Moderate-Intensity Swimming than in 

Low or High-Intensity Swimming in Mice 
Chabib Fachry Albar, Soebagijo Adi Soelistijo, Muhammad Miftahussurur, Purwo Sri Rejeki 
Pages 820-824 

CLINICAL ARTICLE 
63. Combined Method of Treatment of Dentists in the Early Stages of Osteochondrosis of the Cervical 

Spine 
Zhandarov K.A, Ogarev E.V, Chekanov M.S, Vasil’ev Yu.L, Meylanova R.D, Kryuchko P.V, Dydykin S.S 
Pages 825-834 

CLINICAL ARTICLE 
64. Biofeedback Exercise and its Relation to Pelvic Floor Muscle Strength: An Experiment at 3 Weeks and 

6 Weeks Postpartum 
Eighty Mardiyan Kurniawati, Maria Diah Zakiyah, Rwahita Satyawati Dharmanta, Gatut Hardianto, Hari 
Paraton, Nur Anisah Rahmawati 
Pages 835-840 

CLINICAL ARTICLE 
65. The Degree of Pineal Gland Calcification in the Aged People is Associated with Changes in the 

Internal Structure 
Ivan I. Starchenko, Ruslana M. Grinko, Anastasiia D. Shkodina, Borys M. Filenko, Nataliia I. Vynnyk, Nataliia 
V. Roiko, Serhiy A. Proskurnya, Svitlana M. Sovhyria, Valentyna V. Cherniak, Victoriia I. Babenko 
Pages 841-844 



    
TABLE OF CONTENTS / 2021; 14 (2) 

                                                            

 

 

 

	

J Int Dent Med Res	
	

	 	

Journal of International Dental and Medical Research / ISSN: 1309-100X 

 

 

 

 
CLINICAL ARTICLE 

66. Determinant Factors that has Associated with Incidence of Postpartum Blues in the one of Primary 
General and Maternity Clinic in East Java, Indonesia 
Lelly Aprilia Vidayati, Hamimatus Zainiyah 
Pages 845-848 

CLINICAL ARTICLE 
67. Correlation Between VEGF and EGFR Expression in Urothelial Carcinoma of Bladder 

Anny Setijo Rahaju, Arifa Mustika, Priangga Adi Wiratama, Leonita Agustina Hambalie, Novalia Guntarno,  
Lukman Hakim,  Doddy M. Soebadi 
Pages 849-854 

CLINICAL ARTICLE 
68. Analysis of Sibling Pair Relationships of Balineses Indonesia,Using 12 STR Loci for Human 

Identification Process 
Abdul Hadi Furqoni, Retno Palupi, Ahmad Yudianto, Agung Sosiawan, Ni Wajan Tirthaningsih, Faith Fore,  
Dewi Setyowati 
Pages 855-859 

REVIEW 
69. Compliance with Accreditation and Standardization of Point of Care Testing - From Vision to Action 

Rubina Lone, Shiefa Sequeira, Nisha Shantakumari 
Pages 860-864 

REVIEW 
70. Gastroesophageal Reflux Disease: Facts and Myths 

Titong Sugihartono, Muhammad Miftahussurur, Rentha Monica Simamora, Kuntaman Kuntaman,  
Yudith Annisa Ayu Rezkitha, Yoshio Yamaoka 
Pages 865-874 
 



2/21/23, 12:49 PM Editorial Board | JIDMR

www.jidmr.com/journal/editorial-board/ 1/3

Ed�tor�al Board of JIDMR
Prof. Dr. Izzet YAVUZ

Ed�tor-�n-Ch�ef and General D�rector

 

Adv�sory Board
Prof. Dr. Ref�k ULKU Ed�tor for Med�c�ne

Prof. Dr. Zulkuf AKDAG Ed�tor for B�omed�cal Research

Prof. Dr. Ozkan ADIGUZEL Assoc�ate Ed�tor

Gajanan K�ran KULKARNI (CANADA)
Betul KARGUL (TURKEY)
D�ah Ayu MAHARANI (INDONESIA)
Franc�sco Cammarata-Scal�s� (Venezuela) 
Myroslav Goncharuk-Khomyn (UKRAINE) 

Ferrant� WONG (UK)
Zek� AKKUS (TURKEY)
M�chele CALLEA (ROME, ITALY)
Zelal ULKU (TURKEY)

Moschos A. PAPADOPOULOS (GREECE)
L�ndawat� S KUSDHANY (INDONESIA)
Yasem�n YAVUZ (TURKEY)
Yul�ya MAKEDONOVA (RUSSIA)                   
N�k Nor�ah N�k HUSSEIN (MALAYSIA) 

 

Ed�tor�al Board
Abdel Fattah BADAWI (EGYPT)

Abdurrahman ONEN (TURKEY)

Ahmet YALINKAYA (TURKEY)

Ahmet DAG (TURKEY)

Al� Al-ZAAG (IRAQ)

Al� BUMIN (TURKEY)  

Al� FADEL (EGYPT) 

Al� GUR (TURKEY)

Al� R�za ALPOZ (TURKEY)

Al� R�za Tunçdem�r (TURKEY)

Allah Bakhsh HAAFIZ (USA)

Alpaslan TUZCU (TURKEY) 

Alpen ORTUG (TURKEY)

Armel�a Sar� WIDYARMAN (INDONESIA)

Ash�sh AGGARWAL (INDIA)

Guvenc BASARAN (TURKEY)

Guven ERBIL (TURKEY)

Hal�mah AWANG (MALAYSIA)

Hal�t AKBAS (TURKEY)

Helo�sa Fonseca MARAO (BRAZIL)

H�lal TURKER (TURKEY)

Husey�n ASLAN (TURKEY)

Igor BELYAEV (SWEDEN)

Ilhan INCI (ZURICH)

Ilker ETIKAN (TURKEY)

Is�l TEKMEN (TURKEY) 

Is�n ULUKAPI (TURKEY)     

Jalen DEVECIOGLU KAMA (TURKEY)

Kemal CIGDEM (TURKEY)

Kemal NAS (TURKEY)

Nezahat AKPOLAT (TURKEY)

N�hal HAMAMCI (TURKEY)

N�k Nor�ah N�k HUSSEIN (MALAYSIA)

N�cola Pranno (ROME)

Nurten AKDENIZ (TURKEY)

Nurten ERDAL (TURKEY)

Orhan TACAR (TURKEY)

Ozant ONCAG (TURKEY)

Ozgur UZUN (TURKEY)

Ozkan ADIGUZEL (TURKEY)

Rafat Al� SIDDIQUI (PAKISTAN)

Ref�k ULKU (TURKEY)

Sab�ha Zelal ULKU (TURKEY)

Sabr� BATUN (TURKEY)

Sadullah KAYA (TURKEY)

 

http://www.jidmr.com/journal/
http://twitter.com/
http://dribbble.com/


2/21/23, 12:49 PM Editorial Board | JIDMR

www.jidmr.com/journal/editorial-board/ 2/3

Ayse GUNAY (TURKEY)

Az�z YASAN (TURKEY)

Aw�ruth KLAISIRI (THAILAND)

Balasubraman�an MADHAN (INDIA)

Ben�k HARUTUNYAN (ARMENIA)

Betul KARGUL (TURKEY)

Betul URREHMAN (UAE)      

Bugra OZEN (TURKEY)

Carlos Menezes AGUIAR (BRAZIL)

Cem�l SERT (TURKEY)

Ch�ramana SANDEEP (INDIA)

Chr�st�ne Bett�na STAUDT (SWITZERLAND)

C�han AKGUL (TURKEY) 

Claud�a DELLAVIA ( ITALY )

D�ah Ayu MAHARANI (INDONESIA)

D�nesh Rokaya (NEPAL)

Edoardo BAUNER (ROMA)

Emmanuel Joao N. Leal da SILVA (BRAZIL)

Em�n Caner TUMEN (TURKEY)

Emrullah BAHSI (TURKEY)

Ertunc Dayı (TURKEY)

Fadel M. ALI (EGYPT)

Fah�nur ERTUGRUL (TURKEY)

Feral OZTURK (TURKEY)

Fer�dun BASAK (TURKEY)

Ferrant� WONG (UNITED KINGDOM)

Feyz� Çel�k (TURKEY)

Feyzullah Uçmak (TURKEY)

F�gen SEYMEN (TURKEY)

F�l�ppo BATTELLI (ITALY)

F�l�z Acun KAYA (TURKEY)

Flav�o Dom�ngues Das NEVES (BRAZIL)

Folakem� OREDUGBA (NIGERIA)

Francesca De ANGELIS (ITALY)

Gaetano PAOLONE (ITALY)

Gajanan K�ran KULKARNI (CANADA)

Gamze AREN (TURKEY)

Gaur� LELE (INDIA)

Gonul OLMEZ (TURKEY)

Gulsen YILMAZ (TURKEY)

Gulten UNLU (TURKEY)

Kewal KRISHAN (INDIA)

K�ng N�gel MARTYN(HONG KONG, CHINA)

Kursat ER (TURKEY)

Levent ERDINC (TURKEY)

Luca TESTARELLI ( ROME)

Luc�anne Cople MAIA (BRAZIL)

Luc�ane Rezende COSTA (BRAZIL)

Marr� Sa� ARCHANA (INDIA) 

Manoj KUMAR (INDIA) 

Marcelo Rodr�gues AZENHA (BRAZIL)

Marc�a Cancado FIGUEIREDO (BRAZIL)

Marco MONTANARI (ITALY)

Margaret TZAPHLIDOU (GREECE)

Mar�a El�sa Ol�ve�ra dos SANTOS (BRAZIL)

Med� GANIBEGOVIC (BOSNIA and

HERZEGOVINA)

Mehmet DOGRU (TURKEY)

Mehmet Em�n ERDAL (TURKEY)

Mehmet S�nan DOGAN (TURKEY)

Mehmet Zulkuf AKDAG (TURKEY)

Meral ERDİNC (TURKEY)   

M�chele CALLEA (ITALY)

Mohamed TREBAK (USA)

Mohammad Khursheed Alam (KSA)

Mohammad SUHRON (INDONESIA)

Mohammed Mustahsen URREHMAN (UAE)

Moschos A. PAPADOPOULOS (GREECE)

Mostaphazadeh AMROLLAH (IRAN)

M.S. Ram� REDDY (INDIA)

Muhammad FAHIM (INDIA)

Mukadder ATMACA (TURKEY)

Murat AKKUS (TURKEY)

Murat SOKER (TURKEY)

Mustafa KELLE (TURKEY)

Mustafa ZORTUK (TURKEY)

Muzeyyen YILDIRIM (TURKEY)

Neval Berr�n ARSERIM (TURKEY) 

Saul Mart�ns PAIVA (BRAZIL)

Sedat AKDENIZ (TURKEY)

Seher GUNDUZ ARSLAN (TURKEY)

Selahatt�n ATMACA (TURKEY)

Selahatt�n TEKES (TURKEY)

Serdar ERDINE (TURKEY)

Serdar ONAT (TURKEY)

Serg�o Adr�ane Bezerra DE MOURA (BRAZIL)

Serhan AKMAN (TURKEY)

Sertac PEKER (TURKEY)

Seyed Am�r Danesh SANI (USA)  

Sey�t Burhanedt�n ZINCIRCIOGLU (TURKEY)  

Sha�lesh LELE (INDIA)

S�ner�k N. AYRAPETYAN (ARMENIA)

Smaragda KAVADIA (GREECE)

Sossan� SIDIROPOULOU (GREECE)

Stefano D� CARLO (ROME) 

Sun�t Kr. JUREL (INDIA)

Stephen D. SMITH (USA)

Susumu TEREKAWA (JAPAN)

Suha TURKASLAN (TURKEY)

Suleyman DASDAG (TURKEY)  

Task�n GURBUZ (TURKEY)  

Ufuk ALUCLU (TURKEY)

Ugur KEKLIKCI (TURKEY)

X�ong-L� YANG (CHINA)

Vatan KAVAK (TURKEY)

Yasar YILDIRIM (TURKEY)

Yasem�n YAVUZ (TURKEY)

Yavuz SANISOGLU (TURKEY)

Yu LEI (USA)

Yur� LIMANSKI (UKRAINE)

Zafer C. CEHRELI (TURKEY)

Zek� AKKUS (TURKEY)

Zuhal KIRZIOGLU (TURKEY)

Zurab KOMETIANI (GEORGIA)



 
Journal of International Dental and Medical Research ISSN 1309-100X                       Increasing Alveolar Macrophages Apoptosis 
http://www.jidmr.com                                                                                                                                               Arifa Mustika and et al 

 

  Volume ∙ 14 ∙ Number ∙ 2 ∙ 2021 
                            

Page 812 

Mechanism of Centella asiatica extract in Increasing Alveolar Macrophages Apoptosis  
in Rat Tuberculosis Models 

 
Arifa Mustika1*, Anny Setijo Rahaju2, Sri Agus Sudjarwo3, Mangestuti agil4, Ni Made Mertaniasih5 

 
1. Department of Anatomy, Histology, and Pharmacology, Faculty of Medicine Universitas Airlangga, Surabaya, Indonesia. 
2. Department of Anatomical Pathology, Faculty of Medicine Universitas Airlangga, Surabaya, Indonesia. 
3. Department of Pharmacology, Faculty of Veterinary Medicine Universitas Airlangga, Surabaya, Indonesia. 
4. Department of Phytochemistry and Pharmacognosy, Faculty of Pharmacy Universitas Airlangga, Surabaya, Indonesia. 
5. Department of Microbiology, Faculty of Medicine Universitas Airlangga, Surabaya, Indonesia. 

 

Abstract 
      Mycobacterium tuberculosis has the capacity to manipulate host defense pathway, particularly 
the ability to inhibit apoptosis of infected host cells. Centella asiatica is a medicinal plant which is 
able to reduce growth of Mycobacterium tuberculosis and enhance the cellular immune response 
and apoptosis in cancer cells. The research is to determine effect and mechanism of the extract of 
Centella asiatica in enhancing macrophages apoptosis from rat tuberculosis models. Rat 
tuberculosis models were divided randomly into 4 groups. Group 1, 2, and 3 were given extracts of 
Centella asiatica at 375mg/kgbw, 750mg/kgbw, and 1500mg/kgbw daily for 14 days. The 4 group is 
a control group. Apoptosis, expression of Bcl 2, Bax, Caspase 8 were performed by 
immunohistochemistry.  
     The study shows reduce expression of Bcl-2, increase expression of Bax and Caspase 8 also 
enhance the macrophages apoptosis. Ethanol extract of Centella asiatica have active ingredients to 
enhance of apoptosis alveolar macrophages from rat lung tissue that were infected by 
Mycobacterium tuberculosis through the increase of Caspase 8’s expression, Bax’expression and 
decreasing of Bcl-2’s expression. 
                                                       Experimental article J Int Dent Med Res 2021; 14(2): 812-819)          
      Keywords: Apoptosis, Centella asiatica, Macrophage, Rat tuberculosis models.   
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 Introduction 
 
 Immune response plays a fundamental 
role for outcome of tuberculosis bacterial 
infection. It is believed that the failure in treating 
tuberculosis is because of the failure of patients’ 
immune response 1–4. In tuberculosis infection, 
there is a macrophages anti-apoptotic 
phenomenon which is characterized by an 
increase of various anti-apoptotic protein such as 
Bcl-2 protein and a decrease of pro-apoptotic 
protein namely Bax 5–11. Mycobacterium 
tuberculosis can multiply in macrophages by 
various process. Therefore, inhibition process of 
apoptosis in macrophages by Mycobacterium 
tuberculosis is a virulence factor for bacteria 12–15. 

Mechanism of tuberculosis immune 

pathogenesis as mentioned above become the 
foundation in conducting a research on a more 
appropriate method of tuberculosis treatment 16. 
New treatment of tuberculosis should also 
enhance immune response, especially to 
increase apoptosis in infected macrophages. The 
advantage of this apoptosis is to increase the 
elimination of bacteria without any intracellular 
material that comes out into extracellular so that 
bacteria cannot spread out of the cell. In addition, 
this apoptotic process will minimize inflammatory 
reaction that damage surrounding tissue 17–19.  

Centella asiatica is a plant that is widely 
available in several countries including Indonesia 
and used as folk medicine as antimicrobial, anti-
inflammation and wound healing agent.  The 
biggest compounds of this plant are madecasic 
acid, Asiatic acid, madecasoside and asiaticoside. 
Other Ingredients are asiatiquercetin-3-glycoside, 
kämpferol-3-glycoside20,21. Ethanol extract of 
Centella asiatica inhibits the growth of 
Mycobacterium tuberculosis  in vitro and 
increases immune response 22–24. Water extract 
and ethanol extract of Centella asiatica increase 
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levels of Tumor Necrosis Factor-α (TNF-α) in 
healthy macrophage cell cultures 25. Those 
extracts also increase cell expression of Cluster 
of Differentiation (CD) 4, CD8, macrophages and 
production of cytokines TNF-α, interferon-γ (IFN-
γ) and inhibit transforming growth factor-β (TGF-
β) in macrophage cells 26,27. Asiatic acid, one of 
the chemical compounds in Centella asiatica, 
induces macrophage apoptosis through the 
increase of cytochrome-c and caspase-3 
protein28. Numerous studies have shown that 
extracts of both Centella asiatica and its 
derivative, Asiatic acid, induce apoptosis in 
various cancer cells27–31. This study aimed to 
determine the effect of ethanol extract of Centella 
asiatica on protein expression of Bax, BCl-2, 
Caspase 8, and apoptosis of alveolar 
macrophages in rat tuberculosis models.  
   

Materials and methods 
 

 Preaparation of extract of Centella asiatica 
Centella asiatica plant was used for this study 
and it was taken from Balai Materia Medika, Batu, 
Malang after determination was performed in 
Purwodadi Botanical Garden, Pasuruan. The 
extraction was conducted using maceration by 
soaking Centella asiatica in 70% ethanol. 
 Preparation of Bacteria 
Mycobacterium tuberculosis strain H37 RV 
(ATCC27294) obtained from tuberculosis 
laboratory of Tropical Disease Institute 
Universitas Airlangga was used. The bacterial 
suspension was made by taking bacterial 
colonies which were then put into glass tubes, 
calibrated before being used containing 2 drops 
of 0.05% tween 80.  Afterwards, ± 6 ml aquadest 
was added and then vortexed.  The suspension 
was compared to Mc Farland standard (1 Mc 
Farland is equal to 108/ ml Mycobacterium 
tuberculosis 32,33).  

Chemicals 
The chemicals used in this study were 

ketamine HCl injection (Hameln 
Pharmaceuticals), ether (EMS catalogue no. 
1180), absolute alcohol, alcohol 96%, alcohol 
80%, alcohol 70% (Brataco), aqua destilata 
(Brataco), carboxy methyl cellulose sodium 
(Brataco), Kieselgel 60F 254 (Merck, catalog no. 
0345629), xylol, n-Hexana, ethylacetate, 
anisaldehide sulfuric acid, Hematoxylin Eosin 
staining (EMS catalogue no. 14653), Phosphate 
Buffered Saline (PBS) (Brataco), formaldehyde 

(Brataco), Ziehl-Neelsen staining (EMS 
catalogue no. 484k), Middlebrook 7H9 and 7H10 
medium (BD Biosciens catalogue no. 295964), 
fungizone (Sigma, catalog no. A2942), Apoptag 
detection kit (Millipore corporation, catalog no. 
S1701), primary antibody for Bcl-2 was anti 
mouse monoclonal antibody Bcl-2 (Bioworld 
Technology Inc., catalog no. BS1511), primary 
antibody for Bax which was rabbit Ig G Bax 
antibody (species reactivity to rat and mouse) 
(Novus Biologicals, catalog no. NB120 -7977), 
primary antibody for Caspase-8 was rabbit IgG 
caspase 8 antibody (Novus Biologicals, catalog 
no. NB120-15552), and Immunohistochemistry 
Kit (secondary antibody, streptavidim-HRP, DAB 
from Daco LSAB catalog No. K0673). 
 Rats Tuberculosis Models 
 The Experimental animals used were male 
rats (Rattus norvegicus Wistar strain) at 2-3 
months of age with body weight between 125-
200 gram obtained from the animal unit of 
Universitas Gadjah Mada. Rats were kept in BSL 
cabinet in Faculty of veterinary Medicine 
Universitas Airlangga and were given ad libitum 
access to food and water. Ketamine were given 
for anesthesia to all rats before they were 
infected with M.tuberculosis. 50μl Mycobacterium 
tuberculosis suspension (1 ml contains 108 
Mycobacterium tuberculosis) was injected into 
the trachea 7,34,35. After injection, the rats were 
kept and given food and drink ad libitum for up to 
28 days. On the 29th  day, the rats were randomly 
sacrificed and their lungs were taken for culture 
to prove that they were infected with 
M.tuberculosis while other rats will be used for rat 
tuberculosis models. 
           Treatment 

Rat tuberculosis models were divided into 
4 group and began to receive ethanol extract of 
Centella asiatica. Group 1 was given a dose of 
375 mg/kgbw of ethanol extract of Centella 
asiatica, group 2 was given a dose of 750 
mg/kgbw of ethanol extract of Centella asiatica,  
group 3 was given a dose of 1,500 mg/kgbw of 
ethanol extract of Centella asiatica. The extract 
was administered orally using sonde once a day 
for 14 days. Group 4, a control group, was given 
a suspension of 1% CMC Na in aquadest orally 
using sonde once a day for 14 days. On the 15th 
day after treatment, rats from both treatment 
groups and control group were sacrificed.  The 
right lung tissue was put in 10% buffered formalin 
for histopathological examination using 
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Immunohistochemistry. The method used for 
examination of macrophage apoptosis in this 
study was immunohistochemical staining using 
Terminal dUTP Nick-End Staining Labeling 
(TUNEL) assay.  

Data Analysis 
Data were assayed for normality and 

homogeneity of variance. For comparison, 
ANOVA was used for comparative test, while 
Spearman correlation and path analysis was 
used for correlation test. 

Ethical Approval 
This study was ethically approved by 

Ethics Committee of Faculty of Veterinary 
Medicine, Universitas Airlangga (Ethical 
Clearance No. 129-KE) before conducting the 
study.  

 
Results  
 

The effect of Centella asiatica ethanol extract on 
Bcl-2 protein expression in alveolar macrophage 

The results showed a significant 
difference between treatment groups and control 
group. Highest mean of Bcl-2 protein expression 
in alveolar macrophage was found in the control 
group (Table 1) (Figure 1.) 
 

 
G1= 375mg/kgbw; G2 = 750mg/kgbw; G3 = 1500mg/kgbw; 
G4 = control group* p < 0.05 
Table 1. The average of Expression of Bax, Bcl-2, 
Cas-8 protein and apoptosis of alveolar 
macrophages of rat lung tissue. 
 

The effect of Centella asiatica ethanol 
extract on Bax protein expression in alveolar 
macrophage 

The results showed a significant 
difference between treatment groups and control 
group. Highest mean of Bax protein expression 

of alveolar macrophages was found in the 
second group (Table 1) (Figure 2). 

 

 
Figure 1. Expression of Bcl-2 protein from 
alveolar macrophages in rat lung tissue. The 
image above shows the effect of ethanol extract 
of Centella asiatica of 375 mg/kgbw (a), 750 
mg/kgbw (b), 1500 mg/kgbw (c), and control 
group (d) on expression of Bcl-2. Examination 
was conducted by using immunohistochemistry. 
Brown cytoplasm shows positive expression of 
Bcl-2 protein (yellow arrow) whereas colorless 
cytoplasm shows negative result (red arrow). The 
amount of Bcl-2 protein expression is the highest 
in the control group. 400x magnification. 
 

 
Figure 2. Expression of Bax protein of alveolar 
macrophages of rat lung tissue. The image 
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above shows the effect of ethanol extract of 
Centella asiatica at a dose of 375 mg/kgbw (a), 
750 mg/kgbw (b), 1500 mg/kgbw (c), and control 
group (d) on expression of Bax. Examination was 
conducted by using immunohistochemistry. 
Brown cytoplasm shows positive expression of 
Bax protein (yellow arrow) whereas colorless 
cytoplasm shows negative result (red arrow). The 
amount of Bax protein expression is the highest 
in the group that received ethanol extract of 
Centella asiatic of 750 mg/kgbw. 400x 
magnification. 
 
The effect of Centella asiatica ethanol extract on 
Caspase-8 expression of alveolar macrophage 

The results showed a difference between 
treatment groups and control group. Highest 
mean of Caspase-8 protein expression of 
alveolar macrophages was found in group 2 
(Table 1) (Figure 3).  
 

 
Figure 3. Expression of Caspace-8 protein  of 
alveolar macrophages of rat lung tissue. The 
image above shows the effect of ethanol extract 
of Centella asiatica at a dose of 375 mg/kgbw (a), 
750 mg/kgbw (b), 1500 mg/kgbw (c), and control 
group (d) on expression of Caspace-8 protein. 
Examination was conducted by using 
immunohistochemistry. Brown cytoplasm shows 
positive expression of Caspace-8 protein (yellow 
arrow) whereas colorless cytoplasm shows 
negative result (red arrow). The amount of 
Caspace-8 protein expression is the highest in 
the group that received ethanol extract of 
Centella 815 siatic at a dose of 750 mg/kgbw. 
400x magnification. 

The effect of Centella asiatica ethanol extract in 
alveolar macrophage apoptosis 

The effect of ethanol extract of Centella 
asiatica on apoptosis of alveolar macrophage in 
Mycobacterium tuberculosis - infected rat lung 
tissue showed a significant difference between 
treatment groups and control group. Highest 
mean of alveolar macrophage apoptosis was 
found in group 2 (Table 1) (figure 4).  
 

 
Figure 4. Apoptosis of alveolar macrophage cell 
of rat lung tissue. The image above shows the 
effect of ethanol extract of Centella asiatica of 
375 mg/kgbw (a), 750 mg/kgbw (b), 1500 
mg/kgbw (c), and control group (d) on expression 
of Caspace-8 protein. Examination was 
conducted by using Tunnel assay (Apoptag 
detection kit). Brown nucleus shows positive 
result (yellow arrow) whereas colorless nucleus 
shows negative result (red arrow). The amount of 
apoptosis is the highest in the group receiving 
ethanol extract of Centella asiatic at a dose of 
750 mg/kgbw. 400x magnification. 
 

Pathway analysis was conducted to 
determine the correlation between ethanol 
extract of Centella asiatica and Bcl 2 protein 
expression, Bax protein expression, caspase-8 
protein expression, apoptosis and the number of 
bacteria. The results of pathway analysis showed 
that ethanol extract of Centella asiatica 
significantly decreased Bcl-2 protein expression 
of alveolar macrophage (p = 0.044), increased 
Bax protein expression significantly (p = 0.001), 
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as well the increase of Caspase-8 protein (p = 
0.000). the significant increase of Caspase 8 
protein expression affected the increase of Bax 
protein expression (p = 0.000) and the increase 
of apoptosis of alveolar macrophage (p = 0.000). 
Ethanol extract of Centella asiatica increased the 
apoptosis of alveolar macrophage (p = 0.000).  
 

 
Figure 5. Results of Path Analysis. 

 Discussion 
 

           The results of this study showed that 
ethanol extract of Centella asiatica decreased the 
Bcl-2 protein expression in rat tuberculosis 
models. The ethanol extract of Centella asiatica 
did not linearly decrease Bcl-2 protein expression 
of alveolar macrophages cell of rat lung tissue 
with increasing given doses. The ethanol extract 
of Centella asiatica at a dose of 375 mg/kgbw, 
750 mg/kgbw and 1500 mg/kgbw showed a 
significant difference in the decrease of Bcl-2 
protein expression of alveolar macrophage when 
compared to the control group.  However, there 
was no significant difference between treatment 
groups. 

There was an increase of Bcl-2 
expression in alveolar macrophage by 65% when 
compared to treatment group. This finding was 
consistent with previous study by Adolfo (2006) 
which stated that Mycobacterium tuberculosis 
has the ability to increase the expression of Bcl-2 
protein in the alveolar macrophages cell. Bcl-2 
protein expression in alveolar macrophage 
increases from 12.5% in the first days after 
infection to 32% at day 28 after infection 36. One 
of the active ingredients of ethanol extract of 
Centella asiatica is Asiatic acid. This ingredient is 
believed to has a significant role to decrease Bcl-

2 protein expression in alveolar macrophage. 
Bcl-2 is a member of Bcl protein family that has a 
very important role in apoptosis inhibition of 
macrophage cell by Mycobacterium 
tuberculosis6,11,37. One possible mechanism of 
Mycobacterium tuberculosis to increase Bcl-2 
protein expression in alveolar macrophage is 
through the increase of cytokines interleukin-10 
secretion 6. However, this ability can be inhibited 
by IFN-γ 38,39. 

Bcl-2 protein is a competitive inhibitor 
against Bax protein receptor, BH3 domain. Bcl-2 
protein bonding makes Bax protein unable to 
bind BH3 domain, which makes Bax protein is 
not activated and this leads to the inhibition of the 
apoptotic process 11. BH3-only protein has a 
function to receive stimuli originated from the 
outside cell such as drug or radiation. These 
stimuli activate BH3-only protein and work 
directly in releasing bond the between Bax and 
Bcl-2 protein and decrease Bcl-2 expression 9,10. 
In this study, ethanol extract of Centella asiatica 
at a dose of 375 mg/kgbw has not reached the 
therapeutic dose required to increase Bax protein 
expression while at a dose of 1500 mg/kgbw 
there may have been a down-regulation or 
desensitization of the receptor. Hence, the 
effective dose of ethanol extract of Centella 
asiatica to increase Bax protein expression is 
750 mg/kgbw. 

Asiatic acid, one of the active ingredient 
of Centella asiatica ethanol extract, plays an 
important role in the increase of Bax protein 
expression in alveolar macrophage. Previous 
study showed that Asiatic acid increases 
apoptosis of melanoma cell through increased 
Bax protein expression 30. The results of path 
analysis showed that ethanol extract of Centella 
asiatica had a strong correlation with a decrease 
of Bcl-2 protein expression of alveolar 
macrophage and an increase of Bax protein 
expression of alveolar macrophage. However, 
correlation between these two proteins and 
apoptotic proteins was weak, meaning that the 
two did not directly increase apoptosis of alveolar 
macrophages but through other pathways which 
was not examined in this study(Figure 5).  

In normal condition without any 
stimulation, Bax protein presents in cytosol cell in 
an inert state. Appropriate stimulus can change 
protein structure so that Bax protein can perform 
insertions on the target membrane, which are at 
the outer membrane of mitochondria and 
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endoplasmic reticulum. Interactions between Bax 
protein and any protein mentioned afore occur in 
BH3 domain and trigger multilevel changes of 
Bax protein and this phase is an early stage of 
apoptotic process through intrinsic pathway. 
BH3-only proteins receive stimuli originated from 
outside cell such as drug or radiation. These 
stimuli make BH3-only proteins activated and 
work directly in releasing the bond between Bax 
and Bcl-2 protein and decrease Bcl-2 expression. 
Stimuli from outside such as medicinal materials, 
irradiation and stress can affect interactions 
between pro-apoptosis proteins and anti-
apoptosis proteins 40,41.  

The graphic between Centella asiatica 
ethanol extract doses and caspase-8 protein 
expression of alveolar macrophage showed an 
inverted U-shaped curve with highest peak in 
dose of 750mg/kgbw. Ethanol extract of Centella 
asiatica at a dose of 375 mg/kgbw is not reach 
the therapeutic dose require to increase 
caspase-8 protein expression whereas down-
regulation or desensitization of the receptor 
probably already happens at a dose of 1500 
mg/kgbw. Caspase-8, is an active form from 
procaspase-8. Activation of procaspase-8 into 
caspase-8 occurs through extrinsic pathway 
involving Death receptor transduction signal. The 
Death receptor will bind to appropriate ligands to 
form a death domain which has a significant role 
in transmitting death signal from cell surface to 
intracellular. Death domains to have been 
identified included FasL/FasR, TNF-α/TNFR1, 
Apo3L/DR3, Apo2L/DR4 and Apo2L / DR5 40,42,43. 

Activation of procaspase-8 into caspase-8 
in this study happened because ethanol extract 
of Centella asiatica improved the interaction 
between TNF-α ligand and transmembrane 
TNFR1 receptors. This finding was in accordance 
with previous study which stated that ethanol 
extract of Centella asiatica increases levels of 
TNF-α 25,27. The increased levels of TNF-α 
causes the bond between TNF-α ligand to its 
receptors, TNFR1, to form death domain in 
cytoplasm cell. Death domain along with the 
death effector domains forms an adapter protein 
that is TNF Receptor-Associated Death Domain 
(TRADD). Part of the complex, death effector 
domains, binds to procaspase-8 to form a 
complex called Death-Inducing Signaling 
Complex (DISC). DISC complex makes 
activation of procaspase-8 become caspase-8 
autolytical. When caspase-8 is activated, it will 

trigger apoptosis of alveolar macrophages40,42. 
Mycobacterium tuberculosis has an ability 

to increase secretion of TNFR2 proteins that can 
inactivate the bond between TNF-α and TNFR2 
so that TNF-α cannot bind to TNFR1 and form a 
death domain 43. Increased TNFR2 secretion 
occurs because of the induction of cytokine IL-10. 
Therefore, inhibition on IL-10 will decrease 
TNFR2 secretion. The results of path analysis 
showed that caspase-8 increased not only 
apoptosis but also Bax protein expression in 
intrinsic pathway. We suggest that there is a 
communication between extrinsic and intrinsic 
pathways on apoptosis.  

There was a significant increase of 
apoptosis of alveolar macrophage in 
Mycobacterium tuberculosis - infected rat lung 
tissue in treatment groups compared to control 
group.  However, the graphic between Centella 
asiatica ethanol extract doses and apoptosis of 
alveolar macrophage protein expression of 
alveolar macrophage showed an inverted U-
shaped curve with highest peak in dose of 
750mg/kg bw. We suggest that ethanol extract of 
Centella asiatica given at a dose of 375 mg/kgbw 
did not achieve a therapeutic dose required to 
increase apoptosis of alveolar macrophage 
whereas receptor desensitization or down-
regulation probably already happens at a dose of 
1500 mg/kgbw.  

Each cell will respond to any stress or 
stimuli received through a variety of ways from 
activation of life signal to initiation of cell death. 
The purpose of this process is to maintain 
homeostasis so cells not needed will be 
eliminated. The mechanism depends on a variety 
of exogenous factors and ability of cells to cope 
with stress or stimulus44.  In this study, the 
stimulus was provided in the form of natural 
ingredient and this material showed an increased 
in apoptosis of alveolar macrophages. The 
results of path analysis showed that there was a 
strong correlation between ethanol extract of 
Centella asiatica and the increase of caspase-8 
protein expression and there was also a strong 
correlation between the increase of caspase-8 
expression and apoptosis of alveolar 
macrophage. This proved that the mechanism of 
increased apoptosis by ethanol extract of 
Centella asiatica was through the extrinsic 
pathway. 

Mycobacterium tuberculosis death 
mechanism in apoptotic process is through an 
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increase in Nitric Oxide (NO) and through the 
process of phagosome fusion into 
phagolysosome 39,45. NO can kill intracellular 
Mycobacterium tuberculosis through a variety of 
mechanisms namely directly killing DNA of 
bacteria, affecting copper metabolism, virulence 
targets of microbacterial or serving as a second 
messenger. In addition, Nitric Oxide (NO) is 
known to have the ability to induce apoptosis in 
macrophages and NO production was induced by 
IFN-γ through the increase of expression of Nitric 
Oxide Synthetase 2 (NOS2) 46.  Research 
conducted by Herbs in 2011 shows that NO 
induced by IFN-γ increases macrophage 
apoptosis infected with Mycobacterium 
tuberculosis and kills the bacteria. Previous study 
showed that ethanol extract of Centella asiatica 
increased IFN-γ production so that ethanol 
extract of Centella asiatica which, in turn, also 
increases NO production is alleged to cause 
death mechanism of intracellular Mycobacterium 
tuberculosis 46. Apoptotic process is suspected to 
have links with architectural change of host 
vesicular system causing fusion between 
phagosome and lysosome previously inhibited by 
Mycobacterium tuberculosis 47. 

 The results of this study showed that ethanol extract of Centella asiatica decreased the Bcl-2 protein expression in rat tuberculosis models. The ethanol extract of Centella asiatica did not linearly decrease Bcl-2 protein expression of alveolar The  
           Conclusions 
 

The present research clearly 
demonstrated that the ethanol extract of Centella 
asiatica have active ingredients to enhance of 
apoptosis alveolar macrophages from rat lung 
tissue that were infected by Mycobacterium 
tuberculosis through increasing of Caspase 8’s 
expression, Bax’expression and decreasing of 
Bcl-2’s expression. 
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