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ABSTRACT 

THE EFFECT OF CHRONIC SYSTEMIC HYPOXIA ON LEVELS OF 
GLUTATHIONE (GSH) IN LIVER AND BLOOD OF SPRAGUE DAWLEY 

 
Hypoxia is a condition caused by lack of oxygen in the tissue, which resulting in 
an imbalance between pro-oxidants i.e. Reactive Oxygen Species (ROS) and 
antioxidants. If ROS produced exceeds the amount of the antioxidants, it will 
cause oxidative stress to occurs which resulted in cell injury and even leading to 
cell death. Glutathione (GSH) is an antioxidant that can bind ROS in order to 
prevent oxidative stress. The liver is the central of our metabolism, to be able to 
functionate properly it depends on the availability of oxygen. Severe hypoxia 
causes a reduction of ATP production in the liver that plays a role in the onset of 
liver damage. This research aims to determine the effect of hypoxia on levels of 
GSH in the liver and blood of rat. The rats were divided into 7 groups 
(n=4/group): the control group (normoxia) and the hypoxia group 1; 3; 6; 12; 24 
and 72 hours. Hypoxic condition is obtained by putting the rats into the hypoxia 
chamber (O2 8%). The levels of GSH in the liver and blood is examined by using 
the Ellman Method. The results of this research showed a significant increase in 
the levels of GSH in the liver and blood which is in line with the duration of 
hypoxia (p<0,05) compared with the control group. Statistical analysis showed a 
strong correlation (Pearson r = 0.9917) between GSH levels in liver and blood. It 
can be concluded that chronic systemic hypoxia causes an increase of GSH levels 
in liver and blood of rats. 

Keywords: hypoxia, ROS, glutathione, liver, blood. 
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ABSTRAK 

PENGARUH HIPOKSIA SISTEMIK KRONIK TERHADAP KADAR 
GLUTATION (GSH) PADA HATI DAN DARAH TIKUS SPRAGUE 

DAWLEY 

 
Hipoksia merupakan keadaan dimana terjadi kekurangan oksigen ditingkat 
jaringan sehingga mengakibatkan ketidaksembangan antara pro-oksidan yakni 
Reactive Oxygen Species (ROS) dan antioksidan. Apabila ROS yang diproduksi 
melebihi jumlah antioksidan menyebabkan terjadinya stres oksidatif yang 
berujung pada cedera bahkan kematian sel. Glutation (GSH) merupakan 
antioksidan yang dapat mengikat ROS sehingga menjaga jaringan dari stres 
oksidatif. Hati merupakan pusat metabolisme tubuh, untuk menjalankan fungsinya 
sangat bergantung pada ketersediaan oksigen. Hipoksia berat menyebabkan 
penurunan produksi ATP pada hati sehingga memegang peranan dalam timbulnya 
kerusakan hati. Penelitian ini bertujuan untuk mengetahui pengaruh hipoksia 
terhadap kadar GSH hati dan darah tikus. Tikus dibagi menjadi 7 kelompok 
perlakuan (n=4/kelompok): kelompok kontrol (normoksia) dan kelompok 
hipoksia 1 jam, 3 jam, 6 jam, 12 jam, 24 jam dan 72 jam. Kondisi hipoksia 
diperoleh dengan cara memasukkan tikus kedalam sungkup hipoksia (O2 8%). 
Kadar GSH hati dan darah diperiksa dengan menggunakan metode Ellman dan 
diperoleh peningkatan kadar GSH hati maupun darah yang bermakna sejalan 
dengan durasi hipoksia (p<0,05) dibanding dengan kelompok kontrol. Uji statistik 
menunjukkan terdapat korelasi kuat (pearson r = 0,9917) antara kadar GSH hati 
dan darah. Disimpulkan bahwa hipoksia sistemik kronik menyebabkan terjadinya 
peningkatan kadar GSH hati dan darah. 

 
Kata kunci: hipoksia, ROS, glutation, hati, darah 
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