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ABSTRACT 

Perpustakaan Sultanah Nur Zahirilh (UM I) 
Universiti Malaysia Terengganu 

Heavy metals such as cadmium and plumbum or their compounds have been 
used extensively by various anthropogenic activities such as metal-finishing, mining 
and chemical industries. This has led to a sharp increase in the heavy metal 
contamination of water and greatly influences the behavior of aquatic ecosystem. This 
study was carried out to assess the genotoxic effects of cadmium and plumbum on the 
DNA of Acanthamoeba castellanii (CCAP 150112A) and Acanthamoeba polyphaga 

(CCAP 1501/3A) in vitro. These amoebae are free-living amoebae which play an 
important role in maintaining ecological balance as they function to consume bacteria 
in water hence controlling the bacteria population. Results from toxicity test showed 
the IC 10, IC25 and IC5o values against Acanthamoeba castellanii were 2.5 ppm, 5.0 
ppm and 9.5 ppm respectively for cadmium and 0.5 ppm, 1.9 ppm and 22.0 ppm 
respectively for plumbum. Meanwhile, the IC 10, IC25 and IC50 values against 

Acanthamoeba polyphaga were 1.3 ppm, 3.0 ppm and 6.5 ppm respectively for 
cadmium and 1.2 ppm, 2.8 ppm and 14.3 ppm respectively for plumbum. In order to 
understand the genotoxicity of cadmium and plumbum, DNA damage detection using 
alkaline comet assay was determined at 2 hours post treatment with cadmium and 
plumbum upon both amoebae. The results demonstrated that both heavy metals cause 
damage to the DNA of the amoebae and the intensity of damage was increase in a 
concentration-dependent manner. Cadmium was observed to cause more severe DNA 
damage compared to plumbum. In conclusion, the data obtained show that cadmium 
and plumbum cause DNA damage in Acanthamoeba castellanii and Acanthamoeba 

polyphaga. Hence, anthropogenic activities should be strictly controlled for the sake of 
aquatic ecosystem sustainability. 
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ABSTRAK 

Dewasa ini, logam berat seperti kadmium dan plumbum sering digunakan 

dalam pelbagai industri berat seperti perlombongan, kemasan logam, serta industri 
kimia. Aktiviti- aktiviti antropogenik ini menyebabkan persekitaran akuatik tercemar 
dengan logam berat dan seterusnya mengganggu kesimbangan ekosistem akuatik. 
Kajian makmal ini dijalankan untuk melihat kesan ketoksikan kadmium dan plumbum 
ke atas DNA Acanthamoeba castellanii (CCAP 1501/2A) dan Acanthamoeba 

polyphaga (CCAP 150113A). Ameba merupakan komponen penting di dalam 
ekosistem akuatik dimana ia berfungsi untuk mengawal pertumbuhan populasi 
bakteria di dalam air dengan. Ujian ketoksikan yang dijalankan ke atas Acanthamoeba 

castellanii menunjukkan nilai IC 10, IC25 dan IC50 bagi kadmium adalah masing-masing 

2.5 ppm, 5.0 ppm dan 9.5 ppm manakala bagi plumbum, nilai IC 10 , IC25 dan IC50 

adalah masing-masing 0.5 ppm, 1.9 ppm dan 22.0 ppm. Nilai IC 10, IC25 dan IC50 bagi 
kadmium dan plumbum berdasarkan ujian ketoksikan yang dijalankan ke atas 
Acanthamoeba polyphaga adalah masing-masing 1.3 ppm, 3.0 ppm dan 6.5 ppm 
masing-masing bagi kadmium dan 1.2 ppm, 2.8 ppm dan 14.3 ppm masing-masing 
bagi plumbum. Kesan ketoksikan kadmium dan plumbum ke atas DNA kedua-dua 
ameba dikaji menggunakan teknik 'alkaline comet assay' yang dijalankan selepas 
rawatan 2 jam menggunakan kadmium dan plumbum ke atas kedua-dua ameba. Hasil 
kajian menunjukkan kedua-dua logam memberi kerosakan kepada DNA 
Acanthamoeba castellanii dan Acanthamoeba polyphaga. Kerosakan DNA dilihat 
meningkat apabila kepekatan logam meningkat. Kajian mendapati bahawa kadmium 

memberi kerosakan yang lebih tinggi berbanding plumbum. Kesimpulannya, logam 
kadmium dan plumbum menunjukkan kesan kerosakan ke atas DNA Acanthamoeba 

castellanii dan Acanthamoeba polyphaga. Aktiviti antropogenik perlu dikawal 
sepenuhnya untuk mempastikan keseimbangan ekologi akuatik terus terpelihara. 
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