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ABSTRAK

Diabetes melitus (DM) disertai dislipidemia memicu stres oksidatif yang
mempercepat patogenesis aterosklerosis arteri koroner. Buah bluberi (Vaccinium
spp.) kaya akan antosianin, flavonoid, dan triterpenoid yang berpotensi sebagai
antioksidan vaskuloprotektif. Penelitian ini bertujuan mengetahui pengaruh ekstrak
buah bluberi (EBB) terhadap perbaikan histopatologi arteri koroner tikus Sprague-
Dawley diabetes. Desain penelitian ini adalah true experimental dengan
randomized post-test only control group design. Sejumlah 30 sampel tikus dibagi
ke dalam enam kelompok: K1 (normal), K2 (pakan tinggi lemak + aloksan), K3
(pakan tinggi lemak + aloksan + simvastatin), serta K4, K5, K6 (pakan tinggi lemak
+ aloksan + EBB dosis 125, 250, 500 mg/kgBB) dengan perlakuan selama 14 hari.
Induksi diabetes menggunakan aloksan 125 mg/kgBB. Parameter dinilai melalui
skor histopatologi arteri koroner menggunakan teknik pewarnaan Hematoksilin-
Eosin untuk menilai progresivitas aterosklerosis. Analisis Kruskal-Wallis
menunjukkan perbedaan bermakna skor histopatologi antarkelompok dengan nilai
signifikansi p=0,002 (p<0.05). Uji Mann-Whitney menunjukkan perbaikan
histopatologi arteri koroner paling baik pada dosis 125 mg/kgBB (K5) dengan
mendekati kelompok normal (p=1.000), berbeda signifikan dibanding kelompok
negatif K2 (p=0,011) serta perbaikan yang setara dengan simvastatin (p=1.000).
Efek vaskuloprotektif ini membuktikan hubungan dosis-respon hormesis, di mana
dosis paling rendah bertindak sebagai therapeutic window terbaik sebelum
mencapai fase pro-oksidan pada dosis tinggi.

Daftar Pustaka 194

Kata Kunci : Antioksidan, aterosklerosis, diabetes melitus, ekstrak
buah bluberi, histopatologi arteri koroner
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ABSTRACT

Diabetes mellitus (DM) accompanied by dyslipidemia triggers oxidative stress that
accelerates the pathogenesis of coronary artery atherosclerosis. Blueberry fruit
(Vaccinium spp.) is rich in anthocyanins, flavonoids, and triterpenoids, which have
potential as vasculoprotective antioxidants. This study aims to determine the effect
of blueberry fruit extract (EBB) on the histopathological improvement of the
coronary arteries in diabetic Sprague-Dawley rats. This post-test only control group
design divided the rats into six groups: K1 (normal), K2 (high fat diet + alloxan),
K3 (high fat diet + alloxan + simvastatin), and K4, K5, K6 (high fat diet + alloxan+
EBB at doses of 125, 250, 500 mg/kgBW) with a 14-day treatment period. Diabetes
induction was performed using alloxan at a dose of 125 mg/kgBW. Parameters were
evaluated through coronary artery histopathological scores using the Hematoxylin-
Eosin staining technique to assess atherosclerosis progressivity. Kruskal-Wallis
analysis showed a significant difference in histopathological scores between groups
(p=0.002). The Mann-Whitney test indicated that the most optimal
histopathological improvement of the coronary artery occurred at the dose of 250
mg/kgBW (KS5), which closely approached the normal group (p=1.000), differed
significantly compared to the diabetic group K2 (p=0.011), and demonstrated an
improvement equivalent to simvastatin (p=1.000). This vasculoprotective effect
confirms an hormesis dose-response relationship, where the lowest dose acts as the
best therapeutic window before reaching a pro-oxidant phase at high doses.
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NADPH : Nicotinamide Adenine Dinucleotide Phosphate
NF-xB : Nuclear Factor Kappa B

NGSP : National Glycohemoglobin Standardization Program
NLRP3 : NOD-, LRR- and Pyrin Domain-Containing Protein 3
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NO : Nitric Oxide

NOX4 : NADPH Oxidase 4

Nrf2 : Nuclear Factor Erythroid 2-related Factor
Ox-LDL : Oxidized Low-Density Lipoprotein

PAI-1 : Plasminogen Activator Inhibitor-1

PCs : Proprotein Convertases

PCSK9 : Proprotein Convertase Subtilisin/Kexin Type 9
PI3K : Phosphoinositide 3-Kinase

PJK : Penyakit Jantung Koroner

PKC : Protein Kinase C

PPAR : Peroxisome Proliferator-Activated Receptor
PTL : Pakan Tinggi Lemak

PUFA : Polyunsaturated Fatty Acids

ROS : Reactive Oxygen Species

SA : Sinoatrial

SAMS : Statin-Associated Muscle Symptoms
SGLTI : Sodium-Glucose Transport Protein 1

SMC : Smooth Muscle Cells

SOD : Superoxide Dismutase

SR-A : Scavenger Receptor Class A

SR-B1 : Scavenger Receptor Class B Type 1
SREBP-1 : Sterol Regulatory Element-Binding Protein-1c
SR-PSOX : Scavenger Receptor for Phosphatidylserine and Oxidized LDL
STZ : Streptozotocin

TAS : Total Antioxidant Status

TBARS : Thiobarbituric Acid Reactive Substances
TG : Trigliserida

TLR : Toll-Like Receptor

TNF-a : Tumor Necrosis Factor Alpha

TTGO : Tes Toleransi Glukosa Oral

VCAM : Vascular Cell Adhesion Molecule

VEGF : Vascular Endothelial Growth Factor
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VLDL
VSMC

WHO
XO-1
ZnT8

: Very Low-Density Lipoprotein
: Vascular Smooth Muscle Cells
: von Willebrand Factor

: World Health Organization

: Xanthine Oxidase-1

: Zinc Transporter 8

Xvil



DAFTAR LAMPIRAN

Lampiran 1. Riwayat Hidup.......ooccoeiieriiiiieicceeeee e 91
Lampiran 2. Lembar Izin Pelaksanaan Sidang Proposal..........ccccccoeeviviiiirennnnnee. 92
Lampiran 3. Lembar Izin Pelaksanaan Sidang Hasil ...........c.cccccveeriiiiiinenenne, 93
Lampiran 4. Surat [zin Penelitian.............cccoevviiiiiiiniieiiieiieeieee e 94
Lampiran 5. Surat Persetujuan Etik Penelitian ...........cccoceevieniiiiieniiienienieeens 95
Lampiran 6. Hasil Analisis Kualitatif Ekstrak Buah Bluberi............c.ccceceeruenneee. 96
Lampiran 7. Surat Izin Penggunaan Laboratorium..........c.cccccevvvenervicnicneenennnene. 99
Lampiran 8. Surat Keterangan Kesehatan Hewan ..........c..ccoceviiviiniincninennnns 100
Lampiran 9. Dokumentasi Pelaksanaan Penelitian .............ccccooeeviniininnincnnen. 101
Lampiran 10. Surat Keterangan Lulus Plagiasi...........cccecvveveiieriienieenieniieieeen. 107
Lampiran 11. Output Analisis Data ...........ccocoeeiiiiiiiiiiiiieeeeeeeee e, 108

XViii



