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ABSTRACT

The ultimate aim of this study is to determine the genotoxic effect which takes place in
aquatic organisms following exposure of heavy metal. O. niloticus fingerlings (2.5 cm +
0.5) was exposed for a period of 21 days to various sub-lethal Cadmium concentrations
(0.4683 ppm, 0.9366 ppm, 1.8552 ppm and 2.8098 ppm), designed from 96-h L.Cs value
(4.688 ppm) which was obtained from 96 hours acute toxicity test. The exposed
fingerlings were harvested at each 7days for determination of Cadmium concentration in
different body parts as well as determination of Cadmium induced genotoxic effect on
fingerlings. Detection through ICP-MS indicated that significant mean difference for
cadmium concentrations were found in gills, muscle and viscera only for exposure
concentrations 1.8552 ppm and 2.8098 ppm when compared to control at all time
intervals. However significant differences were found in whole body of every fingerling
treated in all the exposure concentrations at all time intervals. Fluctuating pattern of
Cadmium concentration which was found in all parts studied with increasing
concentrations at various time intervals could be attributed to varying bioavailability as
well other factors of temperature, size and physiological response towards heavy metal
between individuals. The ICP-MS detection also indicated that Cadmium accumulated
the most in muscle tissues, followed by viscera, gills and last, whole body for all time
intervals. RAPD fingerprinting of  O.nilotiucs fingerlings revealed
appearance/disappearance of stable bands (400bp in OPA 9 and 900bp, 700bp in OPB 8)
and changes in band intensity among samples treated with various concentrations at

various time intervals, indicating damage had occurred at genomic levels. The Genomic
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DNA template stability analysis also showed that significant decrease in genomic
stability had occurred in all samples tested with OPB 1, OPA9, OPA 16 and OPB 8.
Dendogram analysis meanwhile showed that genetic diversity occurred to some extent
between all samples tested with primers mentioned. Comet assay had also revealed that
significant Strand Breakage (assessed through analysis of mean comet tail length)
occurred in all samples treated with various Cadmium concentrations. However, DNA
repairing was also found occurring following exposure to the lowest sub-lethal
concentration (0.4688 pm), with increasing time intervals. The present study concludes
that Cadmium accumulates in O.niloticus at some significant level in various parts and

induces genotocic effect as well in aquatic organisms.
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KESAN GENOTOKSIK CADMIUM TERHADAP ANAK IKAN TILAPIA
(Oreochromis niloticus)

ABSTRAK

Tujuan utama kajian ini adalah untuk menentukan kesan genotoksik terhadap organisma
akuatik akibat pendedahan kepada logam berat. Anak ikan O.niloticus berukuran (2.5 cm
+ (.5) didedahkan selama 21 hari kepada beberapa kepekatan sub-lethal yang berbeza
(0.4683 ppm, 0.9366 ppm, 1.8552 ppm and 2.8098 ppm) yang direka berdasarkan dari
nilai 96-h LCsy yang diperolehi dari 96 hours ujian toksik akut. Anak-anak ikan yang
didedahkan kepada Cadmium akan diambil seminggu sekali untuk mengaji kandungann
Cadmium di dalam pelbagai bahagian ikan serta mengaji kesan genotoksik yang
diakibatkan oleh logam berat Cadmium terhadap ikan tilapia. Melalui ICP-MS, adalah
didapati bahawa terdapat perbezaan yang signifikan dalam kandungan cadmim di dalam
insang, otot dan bahagian dalam perut hanya ditemui pada kepekatan dedahan 1.8552
ppm and 2.8098 ppm bila dibandingkan dengan kawalan. Walaubagaimanapun,
kepekatan cadmium dalam badan menunjukkan perbezaan ang signifikan untuk semua
kepekatan dedahan pada setiap masa. Bioavailability dikatakan sebagai punca utama
kepada trend kandungan cadmium yang naik/turun di dalam semua bahagaian yang
dikaji, selain factor lain seperti suhu, saiz dan respon fisiologi yang berbeza antara
individual. Melalui ICP-MS juga diketahui bahawa cadmium berkumpul paling banyak
di dalam tisu, diikuti bahagian dalaman perut, insang dan akhirny badan. Profil RAPD

O.niloticus  yang  didedahkan  kepada cadmium  mendedahkan  bahawa
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kemunculan/kehilangan jalur stabil (400bp untuk OPA 9 dan 900bp, 700bp untuk OPB 8)
dan perbezaan dalam kecerahan jalur berlaku. Ini menunjukkan bahawa terdapat kesan
genotoksi berlaku pada peringkat genomic. Stabiliti templat DNA juga menunjukkan
penurunan yang signifikan untuk semua sample yang diuji dengan primer OPB 1, OPA 9,
OPA 16 dan OPB 8. Analisa dendogram juga menunjukkan bahawa diversity genetic
berlaku antara pada takat tertentu dalam populasi yang didedahkan kepada cadmium.
Comet assay turut mendedahkan berlakunya pemecahan jalur DNA yang signifikan
(dinilai berdasatkan min pnjang ekor comet) berlaku di dalam semua sample yand diuji
dengan cadmium. Walaubagaimanapun, pembaikpulihan DNA ditemui berlaku pada
kepekatan pendedahan terkecil (0.4688 ppm), dengan pertambahan masa. Kajian ini
menyimpulkan bahawa cadmium berkumpul di dalam O.niloticus pada taket yang
signifikan di dalam pelbagai bahagian dan menyebabkan kerosakan genotoxic terhadap

organisma akuatik.
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