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SUMMARY 
The use of dyes in the culinary and food industries is common to make 

people interest into the food itself. Food and Drug Supervisory Agency 

(FDSA) declared some hazardous materials, one of them is Rhodamine B. 

The use of Rhodamine B is still can be found on several food, this is shown 

by a study Abdurrahmansyah et al., 2017 and also according to the data by 

FDSA, the incidence of food poisoning was the highest at 66,7%, when 

compared to another causes. The results revealed that the most significant 

discovery on snaks was Rhodamine B. Rhodamine B contains chlorine 

compounds (Cl-), which are dangerous and highly reactive because contains 

free radicals compound. Rhodamine B metabolism generates by-products in 

the form of free radicals, and the presence of free radicals induces the 

formation of ROS (Reactive Oxygen Species) and a state of oxidative stress, 

initiate lipid peroxidation, which causing DNA strands to break and oxidize 

all membranes and biological tissues, resulting in organ damage. Kidney is 

the main organ that is attacked by ROS (Reactive Oxygen Species), especially 

tubular cells. This is because tubules are most severely affected due to their 

high metabolic demands and first line of defense. A number of cytokines such 

as TNF-  tubular cells induced by oxidative stress, 

causing degeneration, cell death (necrosis) and congestion of vessels. 

Oregano (Origanum vulgare) leaves are herbal plants or aromatic herb 

also known for their anticarcnogenic, antimutagenic, antimicrobial and 

antioxidant properties, this is supported by the high content of phenolic 
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compound that can maximize antioxidant properties. The mechanism for 

preventing free radicals by phenolic compound is slowing down the formation 

of ROS, breaking down ROS and increasing the activity of antioxidant 

endogen such as SOD and will stabilize free radicals, to prevent damage to 

kidney tissue. 

This study aims to investigating the ability of Oregano leaves extract 

as antioxidant properties in preventing kidney cell damage in the form of 

degeneration, necrosis, and congestion of vessels in mice kidney induced by 

Rhodamine B. The mice (Mus musculus) used were male and weighed 20  

30 grams, divided into five groups, each group consisting of four mice. Before 

treatment, the mice were adapted for seven days, then given Oregano leaf 

extract from the 1st to the 24th day and given Rhodamine B induction from 

the 4th to the 24th day. The group consisted of a negative control group (given 

CMC-Na 1% and aquadest), a positive control group (given Rhodamine B 3.5 

mg/20 g BW and aquadest), a T1 treatment group (Oregano leaf extract at a 

dose of 100 mg/kg BW + induction Rhodamine B 3.5 mg/20 g BW), treatment 

group T2 (Oregano leaf extract dose 200 mg/kg BW + induction Rhodamin 

B 3.5 mg/20 g BW), and treatment group P3 (Oregano leaf extract at 400 

mg/kg BW + induction of Rhodamine B 3.5 mg/20 g BW). On the 25th day, 

all mice were killed using cervical dislocation method and the kidney was 

taken for histopathological examination with Haematoxylin-Eosin for 

staining. 



IR  PERPUSTAKAAN UNIVERSITAS AIRLANGGA 
 

viii 
 

THESIS                             THE EFFECT OF                     ANGLING RAGA LANGI 

Histopathological examination of the kidney tissue of mice induced 

by Rhodamine B in the positive control group revealed tubular cells damage 

in the form of degeneration, necrosis, and congestion. According to this study, 

administration of Oregano leaf extract at doses of 100, 200, and 400 mg/kg 

BW can prevent tubular cells damage, which is characterized by a lower 

degree of damage based on the results of scoring the histopathological 

changes of kidney tissue in the form of degeneration, necrosis, and 

congestion. According to the Kruskal-Wallis and Mann-Whitney tests, the 

best dose of Oregano leaf extract for preventing tubular cells damage was 200 

mg/kg BW.  
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THE EFFECT OF OREGANO (Origanum vulgare) LEAVES EXTRACT ON 
HISTOPATHOLOGICAL CHANGES OF MICE (Mus musculus) KIDNEY 

INDUCED BY RHODAMIN B 
 
 

Angling Raga Langi 
 
 

ABSTRACT 
 
 
 

This research was conducted to examine the effect of Oregano (Origanum vulgare) 
leaves extract on the histopathological changes of kidney induced by Rhodamin B 
in mice (Mus musculus). Twenty male mices were divided into five groups and were 
administered via oral gavage with different treatments for 24 days. The groups 
consisted of C- (CMC Na 1% + aquadest), C+ (Rhodamine B 3.5 mg/20 g BW), 
T1, T2, and T3 (100, 200, and 400 mg/kg BW of Oregano leaves extract 
respectively + Rhodamine B 3.5 mg/20 g BW). The histopathological changes of 
kidney were examined by using Klopfleisch Scoring method. Then, the data were 
analyzed using Kruskal-Wallis and then continued with using Mann-Whitney test. 
The result of statistical analysis showed significant difference (p<0.05) between 
treatment groups for degeneration, necrosis, and congestion of vessels examination. 
This research showed that Oregano leaves extract could protect and prevent the 
damage of mice kidney from the destructive effect of Rhodamine B. The effective 
dose of Oregano leaves extract on this research was 200 mg/kg BW.  
 
Keywords: Origanum vulgare, Rhodamine B, kidney, Mus musculus 

  



IR  PERPUSTAKAAN UNIVERSITAS AIRLANGGA 
 

x 
 

THESIS                             THE EFFECT OF                     ANGLING RAGA LANGI 

ACKNOWLEDGEMENT 
The author wishes to express his heartfelt gratitude to Allah SWT for 

bestowing mercy, health, and guidance on his in order to complete this thesis. 

entitled THE EFFECT OF OREGANO (Origanum vulgare) LEAVES 

EXTRACT ON HISTOPATHOLOGICAL CHANGES OF MICE (Mus 

musculus) KIDNEY INDUCED BY RHODAMIN B  

On this occasion, the author would like to give thanks to: 

Dean of the Faculty of Veterinary Medicine Universitas Airlangga Prof. Dr. 

Mirni Lamid, drh., M.P. for the opportunity g

the Faculty of Veterinary Medicine Universitas Airlangga. 

The supervisor committee, Dr. Hani Plumeriastuti, drh., M.Kes and Dr. 

Kadek Rachmawati, drh., M.Kes. thank you very much for the time, patience, 

knowledge, and all the support that given to the author. 

The examiner committee, Dr. Thomas Valentinus, drh., M.Si. as the chair 

of examiners, Dr. Eduardus Bimo Aksono H, drh., M.Kes. as the secretary of 

examiners, and  Dr. Iwan Sahrial Hamid, drh., M.Si. as the member of examiners 

for all the advices and guidance so that this thesis can be done. 

Dr. Kuncoro Puguh Santoso, drh., M. Kes  as an academic supervisor for 

the guidance, support, and motivation given to the author during study at Faculty 

of Veterinary Medicine. 

 

 



IR  PERPUSTAKAAN UNIVERSITAS AIRLANGGA 
 

xi 
 

THESIS                             THE EFFECT OF                     ANGLING RAGA LANGI 

The lecturers and entire staffs in the Faculty of Veterinary Medicine 

Universitas Airlangga for their knowledges, help, encouragements, and giving the 

author the best service during study in this faculty. 

For the ones who never leave my heart, my beloved father Roesdiono, and 

my mother Agus Ari Suprapti for their endless love, inspiration, so much prayers 

for me, advice, patience, support and encouragement throughout the thick and thin 

of my study and my siblings Putri Sekar Langi and Asa Kaki Langi for the support, 

happiness and prayers. 

Dinda Erzi Annasya who has given encouragement, support, assistance, 

prayers, and always there to hear and assured the author and encouraged the author 

to finish this thesis. 

Alya Luthfana Zakiyah roup friends who have 

shared all the difficulties and happiness together during the research and have 

provided endless support to the author during the research period. 

My very best friends, Sylvia Anggraini, Naufal Syarifudin, Theresia 

Monika,  Citra Ayu Wening, Sisilia Rivanda Arianto, Ardian Pradana, Siti Farida, 

Rick Machiels, and Matteo Zappattera for always being there through the thick and 

motivation. Also my classmates, Class E 2018 and Mesophoyx  for the time we 

have spent together. 

PKKMB & PDKV 2019 and BLM FKH UNAIR 2020 who have spent time 

together and also struggled to complete the assignments, projects, and become good 

discussion partners so that the author could complete this thesis. The author also 



IR  PERPUSTAKAAN UNIVERSITAS AIRLANGGA 
 

xii 
 

THESIS                             THE EFFECT OF                     ANGLING RAGA LANGI 

expresses gratitude to all related parties that could not be mentioned one by one 

who were being helpful during study or research. 

The author acknowledges that this writing is still lacking in many ways and 

far from being perfect. Therefore, the author expects critics and recommendations 

also guidance that will help in the improvement in this thesis. The author hopes that 

this paper would be useful for the advancement of science and may give 

contribution to the veterinary medicine field and all the parties who needs it. 

 

Surabaya, 30 September 2022 

 

Author 

 

 

 

 

 

 

 

 

 

 

 

  



IR  PERPUSTAKAAN UNIVERSITAS AIRLANGGA 
 

xiii 
 

THESIS                             THE EFFECT OF                     ANGLING RAGA LANGI 

LIST OF CONTENTS 
 

Page 
 

Undergraduate Thesis............................................................................................... i 

APPROVAL............................................................................................................ ii

DECLARATION ................................................................................................... iii 

RESEARCH RESULT SEMINAR ASSESSMENT COMMITTEE .................... iv 

THESIS ASSESSMENT COMMITTEE ................................................................ v 

SUMMARY ........................................................................................................... vi 

ACKNOWLEDGEMENT ...................................................................................... x 

LIST OF CONTENTS ......................................................................................... xiii 

LIST OF TABLES ............................................................................................... xvi 

LIST OF FIGURES............................................................................................. xvii 

ABBREVIATIONS............................................................................................ xviii 

CHAPTER 1  INTRODUCTION ........................................................................... 1 

1.1. Research Background ............................................................................... 1 

1.2. Problem Statements .................................................................................. 4 

1.3. Theoretical Basis ...................................................................................... 5 

1.4. Aim of Research ....................................................................................... 7 

1.5. Outcome of Research ............................................................................... 7 

1.5.1. Theoretical Approach ........................................................................ 7 

1.5.2. Practical Approach ............................................................................ 8 

1.6. Hypothesis ................................................................................................ 8 

 

CHAPTER 2  LITERATURE REVIEW ................................................................ 9 

2.1. Rhodamine B ............................................................................................ 9 

2.1.1. Rhodamine B Definition ................................................................... 9 

2.1.2. Rhodamine B Uses .......................................................................... 10 

2.1.3. Rhodamine B Metabolism and Toxicity Mechanism ..................... 11 

2.2. Free Radicals .......................................................................................... 13 

2.3. Oregano (Origanum vulgare) Characteristic .......................................... 14 

2.3.1. Oregano Morphology and Classification ........................................ 14 



IR  PERPUSTAKAAN UNIVERSITAS AIRLANGGA 
 

xiv 
 

THESIS                             THE EFFECT OF                     ANGLING RAGA LANGI 

2.3.2. Chemical Composition .................................................................... 15 

2.3.3. Antioxidant Content in Oregano Leaves Extract ............................ 15 

2.4. Kidney Characteristic ............................................................................. 16 

2.4.1. Anatomy of Kidney ......................................................................... 16 

2.4.2.  Histology of Kidneys ..................................................................... 18 

2.4.3. Physiology of Kidney ...................................................................... 20 

2.4.4. Pathology of Kidney due Rhodamin B Induction ........................... 22 

2.5. Mice (Mus musculus) ............................................................................. 23 

 

CHAPTER 3  MATERIALS AND METHODS ................................................... 25 

3.1. Research Design ..................................................................................... 25 

3.2. Number of Sample .................................................................................. 25 

3.3. Research Variable ................................................................................... 26 

3.3.1. Independent Variables ..................................................................... 26 

3.3.2. Dependent Variables ....................................................................... 26 

3.3.3. Control Variables ............................................................................ 26 

3.4. Definition of Operational Variables ....................................................... 27 

3.5. Time and Place of Research ................................................................... 28 

3.6. Materials and Instrument of Research .................................................... 28 

3.6.1. Experimental Animals ..................................................................... 28 

3.6.2. Research Equipments ...................................................................... 29 

3.6.3. Research Materials .......................................................................... 29 

3.7. Research Procedure ................................................................................ 30 

3.7.1. Preparation of experimental animal ................................................ 30 

3.7.2. Preparation of Oregano (Origanum vulgare) Leaves Extract ......... 30 

3.7.3. Calculation of Dosage ..................................................................... 31 

3.7.4. Preparation of Oregano (Origanum vulgare) leaves extract    
suspension ...................................................................................................... 31 

3.7.5. Preparation of Rhodamin B Solution .............................................. 31 

3.7.6. Mice Maintenance ........................................................................... 32 

3.7.7. Treatment ........................................................................................ 32 

3.7.8. Tissue Processing for Histopathology Examination ....................... 33 



IR  PERPUSTAKAAN UNIVERSITAS AIRLANGGA 
 

xv 
 

THESIS                             THE EFFECT OF                     ANGLING RAGA LANGI 

3.7.9. Microscopic Examination ............................................................... 33 

3.8. Data Analysis.......................................................................................... 34 

3.9.  Research Flowchart ............................................................................... 35 

 

CHAPTER 4  RESEARCH RESULT................................................................... 36 

4.1. Degeneration of Tubular......................................................................... 37 

4.2. Necrosis of Tubular ................................................................................ 37 

4.3. Congestion of Vessels ............................................................................ 38 
 

CHAPTER 5 DISCUSSION ................................................................................. 41 
5.1. Degeneration of Tubular......................................................................... 41 

5.2. Necrosis of Tubular ................................................................................ 45 

5.3. Congestion of  Vessels ........................................................................... 48 

CHAPTER 6  CONCLUSION AND SUGGESTION .......................................... 52 

6.1. Conclusion .............................................................................................. 52 

6.2. Suggestion .............................................................................................. 52 

 

REFFERENCES ................................................................................................... 54 

 

  



IR  PERPUSTAKAAN UNIVERSITAS AIRLANGGA 
 

xvi 
 

THESIS                             THE EFFECT OF                     ANGLING RAGA LANGI 

LIST OF TABLES 
Table                                                                                                                   Page 
 
Table 3.1 Scoring Table of Pathological Changes of Renal Cortex ..................... 34 

Table 4.1 Histopathology changes variables of mice............................................ 37 

 

  



IR  PERPUSTAKAAN UNIVERSITAS AIRLANGGA 
 

xvii 
 

THESIS                             THE EFFECT OF                     ANGLING RAGA LANGI 

LIST OF FIGURES 
Figure                                                                                                                  Page 
 

Figure 2.1 Molecule Formulation Rhodamine B .................................................. 10 

Figure 2.2 Morphology Origanum Vulgare Plants and Leaves ............................ 14 

Figure 2.3 Anatomy of Kidney ............................................................................. 16 

Figure 2.4 Histology View of Renal Cortex ......................................................... 18 

Figure 4.1 Histophatological changes of kidney tubules on mice. ....................... 39 

Figure 4.2 Median results Degeneration, Necrosis, and Congestion. ................... 40 

  



IR  PERPUSTAKAAN UNIVERSITAS AIRLANGGA 
 

xviii 
 

THESIS                             THE EFFECT OF                     ANGLING RAGA LANGI 

ABBREVIATIONS 
ATP  : Adenosine triphosphate 

BW  : Body Weight 

cc  : cubical centimeter 

cm  : centimeter 

CRD  : Completely Randomized Design 

DNA  : Deoxyribo Nucleic Acid 

FDSA  : Food and Drugs Supervisory Agency 

H2O  : Dihidrogen Monoxyde 

H2O2  : Hydrogen Peroxidase 

Kg  : Kilogram 

mg  : miligram 

ml  : mililiter 

O2  : Oxygen 

ROS  : Reactive Oxygen Species 

rpm  : revolutions per minute 

SOD  : Superoxide Dismutase 

SPSS  : Statistical Product and Service Solution 

WHO  : World Health Organization 

  


