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ABSTRACT 

Oxidative stress is an imbalance condition between antioxidants and oxidants (free 

radicals) which can cause damage towards cardiac myocytes or myocardial 

infarction that leads to a heart failure. Hypoxia is a pathological condition when 

body system is lacks of oxygen that can increase free radicals or ROS (reactive 

oxygen species), so cells will use endogenous antioxidants such as superoxide 

dismutase (SOD) enzymes and exogenous antioxidants such as cranberry extract 

(Vaccinium macrocarpon Aiton). Aim of this study is to find the effect of cranberry 

extract on SOD activity in Sprague Dawley hearts after hypoxia induction. In-vitro 

was evaluated by phytochemical screening, DPPH test (Blois), total alkaloid 

content (Trivedi et al), total phenolic content (Singleton and Rossi), and toxicity 

(Meyer). Meanwhile in-vivo evaluation was carried out through SOD (Ransod®) 

level test. Thirty-two rats were divided into two groups, without extract 

administration, and treated group that given extract administration of 400 

mg/kgBB/days extract for 14 days, each group then divided into four subgroups, 

normoxia, 1 day hypoxia (O2 10% and N2 90%), 7 days hypoxia, and 14 days 

hypoxia. Histopathological examination was performed by HE staining. The 

phytochemical screening results were positive in the alkaloid, anthocyanin and 

betacyanin, cardio glycosides, coumarin, flavonoids, glycosides, phenols, 

quinones, steroids, terpenoids, and tannins; DPPH test IC50 = 49.760 μg / mL; 

total phenolic content = 351.640 μg / mL; total alkaloid content = 66.118 ug / mL; 

toxicity LC50 = 15.081 μg / mL. In vivo test showed a decrease in SOD activity 

according to the duration of hypoxia implementation. The treated group had higher 

SOD activity. Heart histopathology shows the existence of myocyte necrosis. So, it 

can be concluded that cranberries have anticancer and antioxidant activities that 

able to help SOD protects the body from free radicals in Sprague Dawley blood 

and heart induced by hypoxia. 

 

Keywords : Hypoxia, SOD, cranberry, blood, heart 
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ABSTRAK 

Stres oksidatif adalah keadaan ketidakseimbangan antara antioksidan dan oksidan 

(radikal bebas) yang dapat menyebabkan kerusakan miosit jantung atau infark 

miokard sehingga dapat berujung pada gagal jantung. Hipoksia, yang merupakan 

keadaan patologis akibat jaringan tubuh kekurangan oksigen dapat meningkatkan 

radikal bebas atau reactive oxygen species (ROS), sehingga sel akan menggunakan 

antioksidan endogen seperti enzim superoksida dismutase (SOD) dan antioksidan 

eksogen seperti metabolit sekunder ekstrak buah cranberry (Vaccinium 

macrocarpon Aiton). Penelitian ini ditujukan untuk mengetahui pengaruh 

pemberian ekstrak buah cranberry terhadap aktivitas SOD jantung tikus Sprague 

Dawley setelah diinduksi hipoksia. Evaluasi secara in vitro dilakukan melalui uji 

fitokimia, uji kapasitas total antioksidan DPPH (Blois), uji kadar alkaloid (Trivedi), 

uji kadar fenolik (Singleton dan Rossi), serta uji BSLT (Meyer). Evaluasi secara in 

vivo dilakukan melalui uji aktivitas SOD (Ransod®). Tiga puluh dua tikus dibagi 

menjadi dua kelompok, kelompok tidak dicekok dan kelompok dicekok ekstrak 

buah cranberry sebanyak 400 mg/kgBB/hari (selama 14 hari), yang masing-masing 

dibagi empat subgroup yaitu normoksia, hipoksia (O2 10% dan N2 90%) 1 hari, 

hipoksia 7 hari, dan hipoksia 14 hari. Pemeriksaan histopatologi dilakukan dengan 

pewarnaan HE. Pada uji fitokimia didapatkan hasil positif pada uji alkaloid, 

anthocyanin dan betacyanin, cardio glycosides, coumarins, flavonoids, glycosides, 

phenols, quinones, steroids, terpenoids, dan tannin; uji kapasitas total antioksidan 

IC50 = 49,760 µg/mL; kadar fenolik total = 351,640 µg/mL; kadar alkaloid total = 

66,118 µg/mL; uji toksisitas LC50 = 15,081 µg/mL. Uji in vivo menunjukkan 

adanya penurunan aktivitas SOD sesuai dengan lamanya perlakuan hipoksia. 

Kelompok cekok memiliki hasil aktivitas SOD lebih tinggi dibandingkan kelompok 

tidak cekok. Histopatologi jantung terlihat adanya nekrosis miosit. Sehingga dapat 

disimpulkan bahwa buah cranberry memiliki potensi antikanker dan aktivitas 

antioksidan yang mampu membantu SOD dalam menangkal radikal bebas pada 

jantung dan darah tikus Sprague Dawley. 

 

Kata Kunci : Hipoksia, SOD, kranberi, darah, jantung  
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