


//' feroustokoon 

110 0 0 3 6 8
(
2

a

9
n1vers1t1 S01ns Oan Teknologl Malavslo (KUSTH.q 

1100036829 

Effect of
_ 
mercury, lead, cadmium and zinc on achanthamoeba

castellan1 : a laboratory study I Rainee alp Velamuthu.

PERPUSTAKAAN 

KOLEJ UNIVERSITI SAINS & TEKNOLOGI MALAYSIA 

21030 KUALA TERENGGANU 

11000368�9 

HAK MILIK 

PFRPUSTAKA.AN KUHEM 

Lihat sebelah 



EFFECTS OF MERCURY, LEAD , CADMIUM AND ZINC ON 

Acanthamoeba castellanii: A LABORATORY STUDY 

By 

Rainee A/P Velamuthu 

Research Report submitted in partial fulfillment of 
the requirements for the degree of 

Bachelor of Science (Biological Sciences) 

Department of Biological Sciences 
Faculty of Science and Technology 

KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA 

2005 



This project report should be cited as: 

Rainee, V. 2005. Effects of mercury, lead , cadmium and zinc onAcanthamoeba

castellanii: A laboratory study. Undergraduate thesis, Bachelor of Science in 
Biological Sciences, Faculty of Science and Technology, Kolej Universiti 
Sains dan Teknologi Malaysia, Terengganu. 74p. 

No part of this project report may be produced by any mechanical, photographic, or 
electronic process, or in the form of phonographic recording, nor may it be stored in a 
retrieval system, transmitted, or otherwise copied for public or private use, without 
written permission from the author and supervisor(s) of the project. 

1100036829 



JABATAN SAINS BIOLOGI 
FAKUL Tl SAINS DAN TEKNOLOGI 

KlJST&A KOLEJ UNIVERSITI SAINS DAN TEKNOLOGI MALAYSIA 
I I ,� � Pl!!"' 'I ,l <2 "' 

PENGAKUAN DAN PENGESAHAN LAPORAN 
PROJEK PENYELIDIKAN I DAN II 

Adalah ini diakui dan disahkan bahawa laporan penyelidikan bertajuk: 

EFFECTS OF MERCURY, LEAD,CADMIUM AND ZINC ON Acanthamoeba castelanii: 

A LABORATORY TEST oleh RAINEE A/P VELAMUTHU no. matrik: UK7439 telah diperiksa 

dan semua pembetulan yang disarankan telah dilakukan. Laporan ini dikemukakan kepada 

Jabatan Sains Biologi sebagai memenuhi sebahagian daripada keperluan memperolehi 

ljazah SARJANA MUDA SAINS-SAINS BIOLOGI, Fakulti Sains dan Teknologi, Kolej 

Universiti Sains dan Teknologi Malaysia. 

Disahkan oleh: 

Jy·b 
...... ��···············

Penyelia Utama 

Nama:PROF MADYA DR NAKISAH MAT AMIN 

Cop Rasmi: PROF. MADYA DA. NAKISAH BT. MAT AMIN
Pens ya rah 

Jabalan Sains Biologi 
Fakulli Sains dan Teknologi 

KoleJ Universiti Sains dan Teknologi Malaysia 
..... ��K"•" Tem"gga"" 

Penyelia Kedua (jika ada) 

Nama:PROF DR NOOR AZHAR MD SHAZILI 

Cop Rasmi 
Prof. Dr. Noor Azhar bin Mohamed Shazili 

Dekan 
Fairulti Sams dan Telcnologi 

Kolej Universiti Saim dan Telmologi Malaysia 
21030 Kuala Terengprru . 

... I::� ................... . 
Ketua Jabatan Sains Biologi 

Nama:PROF MADYA DR NAKISAH MAT AMIN 

Cop Rasmi: 

PROF. MADYA DR. NAKISAH iT. �AT A,.IN 
K8tua 

Jabatan Sains Biologi 
Fakulti Sains dan Teknologi 

f<olej Universili Sains dan Teknologi Malaysia 
(KUSTEM) 

21030 Kuala T1,::ngg.;nu. 

Tarikh: .. ?../f../t.�.-

Tarikh: q.J. .. 1 .. l.�.� ..

Tarikh: ... r./.r./�.�.� 

( 



ACKNOWLEDGEMENT 

Needless to say, as a human I felt immensely happy, proud and deeply honored to 

complete my final year project. I would like to take this golden opportunity to thank 

my very supportive family from the bottom of my heart. 

Next, I would like to extend my deepest and sincere appreciation and gratitude to all 

my lecturers who taught me diligently before and particularly to my supervisor Prof 

Madya Dr Nakisah Mat Amin for her guidance, advice and sincerity in guiding me 

throughout this project. This thanks also goes to my co-supervisor Prof Dr. Noor 

Azhar Mohd Shazili for his help and advice. 

!would like to express my grateful thanks to Prof.Manaf and Cik Fatimah from UPM

who lend me to use their fluorescent microscope and gave me enormous help in 

overcome this project. 

Not to forget a million appreciations to all lab assistants (FST and INOS), Master 

students especially Cik Siti Faezah and Puan Kartini and my friends, who never cease 

to brighten up my life. 

11 



There were so many of your all who willing to sacrifice your time and work to help me. I 

would like to extend my whole hearted of thank to all. Thank you very much and thanks 

to be there for me. So kind of you all. 

Sincerely: 

Rainee Velamuthu,2005. 

111 



ABSTRACT 

Heavy metals such as mercury, lead , zinc and cadmium are dangerous pollutants and 

often deposited with natural sediment in the bottoms of streams. Heavy metal 

poisoning can result when heavy metal dissolved in water and is withdrawn for 

agricultural or human use. Acantharnoeba are microscopic and single-celled organism 

that commonly found in the environment. Therefore, the aim of this study is to 

investigate the effect of mercury, lead, cadmium and zinc on Acanthamoeba

castellanii in the laboratory. Any pollutant that enters the aquatic environment will 

effect the life of this amoeba in the food web of aquatic system. The results obtained 

from this study demonstrate that mercury, lead, cadmium and zinc can cause 

inhibition to the growth of Acanthamoeba castellanii 's population in the laboratory. 

In toxicity test, the most toxic metal has the lower EC50 value. In this study, only 2.0 

ppm of mercury and 13.4 ppm of cadmium needed to inhibit 50% of the amoeba 

population, while 23.8 ppm of lead and 143.3 ppm of zinc needed to cause such 

inhibition. Thus, Acanthamoeba castellanii seems to tolerate with high concentration 

of zinc and lead. The maximum inhibition observed in this study was 68.1 % for Hg, 

97.6% for Cd, 56.07 % for Zn and 66.27% for Pb. The amoeba cells after treatment 

with heavy metals were observed to be smaller and slower in movement. The treated 

cells after Acridine Orange Staining shows their nucleus stained orange, indicating the 

lost integrity of their membranes, which lead to death. The type of cell death observed 

in this study due to heavy metal toxicity is necrosis. 
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KESAN MERKURI, PLUMBUM, KADMIUM DAN ZINC KE ATAS 

Acanthamoeba Castellanii : SUA TU KAJIAN MAKMAL 

ABSTRAK 

Logam-logam berat seperti kadmium, merkuri, zinc dan plumbum adalah bahan­

bahan pencemar berbahaya. Keracunan logam berat adalah berpunca apabila logam 

berat larut dalam air. Acanthamoeba adalah organisma unisel dan mikroskopik yang 

selalunya dijumpai di persekitaran. Oleh itu, tujuan kajian ini adalah untuk menkaji 

kesan kadmium, merkuri, zinc dan plumbum ke atas Acanthamoeba castellanii di 

makmal. Bahan-bahan pencemar yang menduduki persekitaran akuatik akan 

menjejaskan kitar hidup ameba dalam rantai makanan sistem akuatik. Keputusan yang 

diperoleh dari kajian ini menunjukkan kadmium, merkuri, zinc dan plumbum boleh 

merencatkan pertumbuhan populasi Acanthamoeba caste/lanii dalam makmal. Dalam 

uj ian ketoksikkan, logam yang lebih toksik mempunyai nilai EC50 yang paling rendah. 

Dalam kajian ini, hanya 2.0 ppm merkuri dan 13.4 ppm kadmium diperlukan untuk 

merencat 50 % populasi ameba, manakala 23.8 ppm plumbum dan 143.3 ppm Zinc 

diperlukan untuk perencatan. Tahap perencatan maksimum diperhatikan dalam kajian 

ini adalah 68.1 % untuk Hg, 97.6% untuk Cd, 56.07% untuk Zn dan 66.27% untuk Pb. 

Sel-sel ameba yang telah dirawat menjadi kecil dan perlahan pergerakannya. Nukleus 

sel-sel yang telah dirawat dengan logam berat berwarna oren apabila diwarna dengan 

pewarna Acridine Orange. lni menunjukkan ia kehilangan kekenyalan membran dan 

mengalami kematian sel iaitu necrosis. 
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