The Impact of Vitamin D Supplementation on Bcl-2 and SOD1 mRNA Expression in the Hippocampus

of
Transient Global Brain Ischemic Injury Model in Rat ) )
Hilma Rahmi Candrasari, dr. Nur Arfian, Ph.D.; dr. Eryna Ayu Nugra Desita, M.Biomed

Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

TABLE OF CONTENTS

TITLE ettt sttt ettt et sttt et et e b et saee e i
RATIFICATION PAGE ..ottt il
ASSERTION ...ttt ettt ettt et et e st et et esneenseenaeeneeneas il
ACKNOWLEDGEMENT .....oiiiiiiiiiiienieteee ettt v
TABLE OF CONTENTS ...ttt sttt v
LIST OF TABLES ...ttt s viii
LIST OF FIGURES ..ottt X
LIST OF APPENDICES ...ttt X
LIST OF ABBREVIATIONS ...ttt Xi
ABSTRACT ...ttt sttt sttt Xiii
INTISARL ..ottt ettt ettt st st e b e Xiv
CHAPTER L.ttt sttt 1
L1, Backround ........couoouiiiiiiiiiiiecieeteecetc e 1
[.2. Problem FOrmulation ...........cccceeverieniiiinienieiceeeeeee e 4
[.3. Research AUthentiCity ........cccuiiieiieiiiie et see e e 4
L4, ReSEarch ATM .....cc.ooiiiiiiiiiiieiecee et 5
[.5. Research Benefit ........ccooouiviiniiiiiiieiieeceeeee s 6
CHAPTER TL....oiieeee ettt ettt 7
IL.1. Literature REVIEW ......ccccuiiieiiiiieiieeciie ettt ettt eee et svae e e e eavee e 7
II.1.1. Hippocampus Anatomy and Brain Vascularization in Human and Rat 7

T 120 SEEOKE ettt 9
IL1.2.1. DefiNitioN...c..viiieiieeiiie ettt e e 9
I1.1.2.2. EPidemiology .....cecvieruiieiieiiieeieeiie ettt ettt ve e 9
I1.1.2.3. ClassIfICatION ......covueiriiiiiieiiieieceeee e 11
I1.1.2.4. PathOENESIS ...ccuvvieeiiieeiiieeiieeeiie ettt eee s e e evee e e 12
IL1.2.5. TTeatment...cccueeruiiiiieiieeiee ettt 14

II.1.3. Transient Global Brain Ischemic Injury Animal Model ..................... 16
I1.1.4. Ischemia Reperfusion INJury .........cccoccueeeviieiiiieeiiieeeeeeee e 18
II.1.5. Reactive Oxygen Species, Apoptosis, Oxidative Stress, and the Role of
Bel-2 and SODT in IRT ...coiiiiiiiiiieeeeeee e 19
I1.1.5.1. Reactive Oxygen Species (ROS) imbalance ..........c.cccccvvvevuveennnee. 19
I1.1.5.2. Apoptosis in IRT ......ccouieiiiiiiiiciee e 20
I1.1.5.3. Superoxide Dismutase-1 (SOD1) in IRT ........ccccvvevviniienieenenne, 23



of
Transient Global Brain Ischemic Injury Model in Rat ) )
UNIVERSITAS Hilma Rahmi Candrasari, dr. Nur Arfian, Ph.D.; dr. Eryna Ayu Nugra Desita, M.Biomed

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

I1.1.5.4. OXIdatiVe SIIESS ..eecueeeiiieriieeiieriieeiienieeiteste et et sae e e s e 24
TLT.6 VItamin Do 25
I1.1.6.1. Definition, sources and metaboliSm .............ooovvvvvveeeeeiiviiiinnnennn. 25
I1.1.6.2. Functions and benefits..........c.cccoevieriiiiieniieniieieeieceee e 26

I1.2. Theoretical FramewWorK...........ccccoevuieriieiieniieieeieesee e 27
I1.3. Conceptual Framework...........cccceveiiiiiiiiiiiiie e 30
ILA. HYPOLNESIS ..eevvieiiieiiieiieeiie ettt ettt ettt ssae e enaee e 30
CHAPTER TIL ..ottt st 31
II1. 1. ReSearch DESIZN ......coevviiieiiiieiieeeiie ettt eee e ree e s 31
II1.2. Time and Study SEttingS........cccveeriieriiiiieiiieie et 31
II1.3. Experimental SUDJECTS .......ccveiiieiiieriieiieeie et 31
II1.4. Equipment and Materials...........cccccuveeeiiiiiiieeiee e 33
II1.5. Sample Data and Collection ...........cccueerieriieniieniienieeieee e 35
II1.5.1. Transient global brain ischemic injury model in rat.......................... 35
II1.5.2. Vitamin D supplementation ............cccceeevvieeiieeniieeniieesieeeeiee e 37
II1.5.3. Termination and tissue removal...........ccceerieriiieniennienie e 37
I1.5.4. Extraction Of RNA .....cciiiiiiiiiieeieee et 38
II1.5.5. Synthesis 0f CDNA ......coooiiiiiieee e e 39
II1.5.6. Reverse-Transcriptase Polymerase Chain Reaction (RT-PCR)......... 40
IT1.5.7. ElECLrOPROTESIS ....eevieeiiieiiieieeiie ettt ettt et 41
IIL6. Variable ......c..cooiiiiiiiieie e e 42
II1.6.1. Independent variable............cceeecveeeiiieeiiiecie e 42
I11.6.2. Dependent variable ............ccceerieeiiienieeiiienieeieeee et 42
II1.6.3. Controlled variables...........coocvieiiieiiiiieiieceeeeeeee e 42
II1.7. Operational Definition...........cccueeeeiieiiiieeiee et 42
II1.7.1. Ischemia/Reperfusion Injury (IRI)........ccccovviiiiiiiniiniiiniieieeeee 42
HL7.2. VIRamIN D ..o 43
II1.7.3. The mRNA expression of Bcl-2 and SODI ........ccccovveviiieciieeieens 43
ITL.8. Data ANALYSIS ..cveevuiieiieiiieiieeie ettt ettt ste et seaeseeenaee e 43
CHAPTER TV Lottt sttt 44
IV.1. Research ReSult.......cccooriiiiiiiiiiie e 44
IV.1.1. The mRNA expression of Bel-2 ..o 44
IV.1.2. The mRNA Expression of SOD1 ......ccccceeviieiiieniiieiieieeieeeeeieee 45
TV 2. DISCUSSION ..ttt ettt ettt ettt st enaeeeas 47
CHAPTER Voot ettt ettt naa e s 52
V1. CONCIUSION .ttt ettt sttt et e seeens 52

V. 2. RECOMMENAATION .ot e e e e e e et e ee e e e e e e eeeaeraaaeeaeeeees 52

The Impact of Vitamin D Supplementation on Bcl-2 and SOD1 mRNA Expression in the Hippocampus



The Impact of Vitamin D Supplementation on Bcl-2 and SOD1 mRNA Expression in the Hippocampus

of
Transient Global Brain Ischemic Injury Model in Rat ) ]
UNIVERSITAS Hilma Rahmi Candrasari, dr. Nur Arfian, Ph.D.; dr. Eryna Ayu Nugra Desita, M.Biomed

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

REFERENCES
APPENDICES

vii



The Impact of Vitamin D Supplementation on Bcl-2 and SOD1 mRNA Expression in the Hippocampus

of
Transient Global Brain Ischemic Injury Model in Rat
UNIVERSITAS Hilma Rahmi Candrasari, dr. Nur Arfian, Ph.D.; dr. Eryna Ayu Nugra Desita, M.Biomed

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

LIST OF TABLES
Table 1. Research authentiCity. .........cccevviieiiieiiiieiiieciieeee e 4
Table 2. Sequence, brand, and catalog number of the forward and reverse Bcl-2,
SOD, and GAPDH PIimeT. .......ccccvveeiiieeiieeiee e 35
Table 3. PCR Mixture composition for RT-PCR of Bcl-2 and SODI.................. 40

viil



The Impact of Vitamin D Supplementation on Bcl-2 and SOD1 mRNA Expression in the Hippocampus

of
Transient Global Brain Ischemic Injury Model in Rat ) )
UNIVERSITAS Hilma Rahmi Candrasari, dr. Nur Arfian, Ph.D.; dr. Eryna Ayu Nugra Desita, M.Biomed

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

LIST OF FIGURES
Figure 1. The illustration of hippocampus in human and in rat..............cccceeeeenee 8
Figure 2. The nomenclature of circle of Willis in the human brain and in rat........ 9
Figure 3. The illustration of common carotid artery occlusion (BCCAO) in rat. 18
Figure 4. The intrinsic and extrinsic pathway of apoptosis..........cceecveeeriveeerveenns 21
Figure 5. Bcl-2 family and its interaction with each other in regulating apoptosis..
.............................................................................................................. 22
Figure 6. SOD catalyzing the conversion of superoxide radicals into within the
CCIL ettt 24
Figure 7. The metabolism of vitamin D ..........ccccoeiiiiiiiiiiniiiecceeeee e 26
Figure 8. Theoretical framework............cccoeeiiiiiiiiiiiiieecceeeeee e, 29
Figure 9. Conceptual framework............ccoeeviiiiiiiiciiice e 30
Figure 10. Representative picture of the Bcl-2 and GAPDH electrophoresis result.
.............................................................................................................. 44
Figure 11. Histogram representing Bcl-2/GAPDH mRNA expression................ 45
Figure 12. Representative picture of the SOD1 and GAPDH electrophoresis result
.............................................................................................................. 46

X



The Impact of Vitamin D Supplementation on Bcl-2 and SOD1 mRNA Expression in the Hippocampus

of
Transient Global Brain Ischemic Injury Model in Rat ) )
UNIVERSITAS Hilma Rahmi Candrasari, dr. Nur Arfian, Ph.D.; dr. Eryna Ayu Nugra Desita, M.Biomed

GADJAH MADA Universitas Gadjah Mada, 2023 | Diunduh dari http://etd.repository.ugm.ac.id/

LIST OF APPENDICES
Appendix 1. Ethical clearance approval. ..........ccccoeeiiiiiiiieniiieceecee e 61
Appendix II. Statistical analysis of Bcl-2 mRNA expression .........ccocceeeeeeneene. 62
Appendix III. Statistical analysis of SOD1 mRNA expression...........cccceeveuneene. 64



