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ABSTRACT

Oxidative stress is an imbalance between free radicals and antioxidants, but
antioxidants are not able to neutralize oxidants such as reactive oxygen species
(ROS), which can be induced by hypoxia. Oxidative stress causes tissue damage
where lipid peroxidation can be detected by increasing levels of malondialdehyde
(MDA), therefore the exogenous antioxidants are needed. Cranberry fruit
(Vaccinium macrocarpon Aiton) can be an antioxidant to reduce MDA levels. The
purpose of this study is to determine the effect of cranberry fruit extract against
MDA levels in blood and kidney which induced by hypoxia. Examination was
carried out in-vitro such as phytochemical test, total antioxidant capacity test
(Blois), phenolic level (Singleton & Rossi), alkaloid level (Trivedi), toxicity test
(Mayer). In addition, there were also In vivo test determined by examination of
MDA levels with Sprague Dawley rat as samples, that divided into two groups, the
first group was given cranberry fruit extract at a dose of 40 mg/mL/times for 14
days and the second group didn’t. Each group was divided into 4 subgroups
normoxia, hypoxia one, seven, and fourteen days. The results obtained from
phytochemical tests contained positive alkaloids, anthocyanins, and betacyanin,
cardio glycosides, coumarins, flavonoids, glycosides, phenols, quinones, steroids,
terpenoids, and tannins. Total antioxidant capacity test yields IC50 = 49,760
ug/mL. The study of phenolics and alkaloids gave results 343,444 ug/mL phenolics
and 66,72 ug/mL alkaloids. Meanwhile, LC50 of toxicity test was 153,081 ug/mL.
In vivo test showed an increase and difference in MDA level according to the
duration of hypoxia implementation. It is also found that the MDA levels that were
given extract are lower than didn't. Anatomical pathology examination showed
more severe proximal tubular necrosis that didn't give extract compared to was
given extract. This study concludes that Cranberries have anti-inflammatory,
anticancer and antioxidant effects.

Keywords: Vaccinium macrocarpon Aiton, MDA, oxidative stress, blood, kidney
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ABSTRAK

Stres oksidatif merupakan suatu keadaan ketidakseimbangan antara radikal bebas
dengan antioksidan, dimana antioksidan tidak mampu menetralisir oksidan seperti
reactive oxygen species (ROS) yang salah satunya diinduksi oleh hipoksia. Stres
oksidatif menyebabkan kerusakan jaringan dimana terjadi peroksidasi lipid yang
dapat dideteksi melalui peningkatan kadar malondialdehid (MDA), sehingga
diperlukan antioksidan eksogen. Buah cranberry (Vaccinium macrocarpon Aiton)
dapat menjadi antioksidan eksogen yang dapat menurunkan kadar MDA. Tujuan
penelitian ini adalah untuk mengetahui pengaruh pemberian ekstrak buah cranberry
terhadap kadar MDA pada darah dan organ ginjal yang diinduksi hipoksia.
Pemeriksaan dilakukan secara in vitro seperti uji fitokimia, uji kapasitas total
antioksidan (Blois), uji kadar phenolic (Singleton & Rossi), uji kadar alkaloids
(Trivedi), uji toksisitas (Meyer). Selain itu juga dilakukan uji in vivo ditentukan
dengan melakukan pemeriksaan kadar MDA dengan tikus Sprague Dawley sebagai
sampel, yang dibagi menjadi 2 kelompok, yaitu kelompok pertama diberikan
ekstrak buah cranberry dengan dosis 400 mg/KgBB/hari selama 14 hari dan
kelompok kedua tidak diberikan ekstrak buah cranberry. Setiap kelompok dibagi
menjadi 4 subkelompok, yaitu normoksia, hipoksia (10% O2, 90%N>) 1, 7, dan 14
hari. Hasil penelitian didapatkan uji fitokimia menghasilkan nilai positif pada
alkaloids, anthocyanin dan betacyanin, cardio glycosides, coumarins, flavonoids,
glycosides, phenols, quinones, steroids, terpenoids, dan tannins. Uji kapasitas total
antioksidan menghasilkan nilai 1Cso = 49,760 pg/mL. Pengujian Phenolic dan
Alkaloids memberikan hasil 343,444 pg/mL untuk Phenolic dan 66,12 pg/mL
untuk Alkaloids. Sementara untuk uji toksisitas menghasilkan nilai LCso = 153,081
pg/mL. Uji in vivo menunjukkan peningkatan dan perbedaan yang bermakna kadar
MDA seiring dengan lamanya perlakuan hipoksia. Didapatkan juga kadar MDA
yang dicekok lebih rendah dari yang tidak dicekok. Pemeriksaan patologi anatomi
didapatkan terjadinya nekrosis tubulus proksimal yang lebih parah pada kelompok
tidak cekok dibandingkan dengan yang dicekok. Berdasarkan penelitian
disimpulkan bahwa cranberry memiliki efek antiinflamasi, antikanker dan
antioksidan.

Kata Kunci : Vaccinium macrocarpon Aiton, MDA, Stres oksidatif, darah, ginjal
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ATP Adenosine Triphosphate

BCG Bromocresol Green

BSLT Brine Shrimp Lethality Test
CAT Catalase

CO2 Karbon Monoksida

CO2 Karbon Dioksida

Cu Tembaga

DNA Deoxyribonucleic Acid

DPPH 2,2-difenil-1-pikrilhidrazil
EDTA EDEthylenediaminetetraacetic Acid
Fe Besi

FeCls Besi (111) Klorida

GPX Glutation Peroksidase

GSH Glutation

GST Glutation Transferase

Hb Hemoglobin

HCI Hydrochloric Acid

HE Haematoxylin and Eosin

HIF Hypoxia Inducible Factor

H20: Hidrogen Peroksida

HO- Radikal Hidroperoksil

H2SO4 Asam Sulfat

IC50 The half maximal inhibitory concentration.
LC50 Lethal Dose at which 50% population killed.
MDA Malondialdehyde

N2 Nitrogen

NaCl Natrium Klorida.

Na2CO3 Sodium Karbonat.

NADPH Nicotinamide Adenine Dinucleotide PhosphateHydrogen
NaOH Sodium Hydroxide

NO Nitric Oxide.

02 Oksigen

Oz Superoxide

OH- Hidroksil

PAC Proanthocyanin

PBS Phosphate Buffer Saline

PPOK Penyakit Paru Obstruktif Kronis
PRX Peroxiredoxin

PO2 Tekanan Parsial Oksigen

ROS Reactive Oxygen Species

SOD Superoksida Dismutase

TAC Total Alkaloids Content

TEP 1,1,3,3-tetraethoxypropane
TPC Total Phenolic Content

Universitas Tarumanagara Xiv



TRX Thioredoxin
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