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ABSTRACT
EFFECTS OF IRON OXIDE NANOPARTICLES (FeO-NPs) ON
HISTOLOGY (LIVER) AND ELECTRON MICROSCOPE

ULTRASTRUCTURE (GILL) OF KERAI LAMPAM LARVAE

Rapid development of the industrial sector especially the nanotechnology
sector is a new threat to the fish species. Iron oxide nanoparticles (FeO-NPs)
which are widely used in anthropogenic activities are one of the heavy metals
that released into the environment. The aim of this study is to study the effects
of iron oxide nanoparticles on growth performances, histopathology on liver
and gill ultrastructure of the Kerai Lampam, new hybrid species that have been
successfully breed. The fingerling of Kerai Lampam were exposed to different
concentrations of iron oxide nanoparticles (0, 10, 50, and 100ppm) for a period
of 28 days. The total length of the larvae was measured every weeks to
calculate the growth performances. After 28 days, alterations in gill and liver
were studied by using hematoxylin-eosin staining and scanning electron
microscope. As a results, there was significantly different (P<0.05) on growth
performances between control group and treatments. The histopathological
changes can be scored as moderate severity due to the present of necrotic liver
tissue, melanomacrophage pigmentation and formation of vacuolation. As for
the concentration of 50ppm, the lamellea become hypertrophy and excess
mucus were secreted. Besides that, lamellar ruptures were observed at
concentration of 100ppm. Based on the observation, larvae of Kerai Lampam
were able to survive during the experiment and no mortality was detected. The
concentrations of iron oxide nanoparticles that been used were considered as
non - lethal concentration. Liver and gill are targeted organ to pollutant that

can be used as bhiomarkers on environmental effects.

KEYWORDS: Kerai Lampam, iron oxide nanoparticles (FeO-NPs), liver, gill,
histology, scanning electron microscope



ABSTRAK

Perkembangan pesat sektor perindustrian terutamanya sektor nanoteknologi
adalah ancaman baru kepada sepsis ikan. Salah satu logam berat yang
dilepaskan ke alam sekitar ialah nanopartikel ferum oksida (FeO-NPs) yang
kini banyak digunakan. Kajian ini bertujuan untuk melihat kesan nanopartikel
ferum oksida pada pertumbuhan, histopatologi pada hati dan insang dari
spesies hibrid baru iaitu Kerai Lampam yang telah berjaya dibiakkan.
Fingerling Kerai Lampam didedahkan kepada kepekatan nanopartikel ferum
oksida yang berbeza (0, 10, 50, dan 100ppm) untuk tempoh 28 hari. Ikan
diukur panjangnya setiap minggu untuk mengira prestasi pertumbuhan. Selepas
28hari, perubahan ultrastruktur histologi dan insang dikaji dengan
menggunakan pewarnaan haematoxylin-eosin dan pengimbasan mikroskop
elektron. Sebagai hasilnya, terdapat perbezaan (P <0.05) kesan ke atas
pertumbuhan antara kumpulan kawalan dan rawatan. Perubahan histopatologi
dapat dijadikan keparahan yang sederhana disebabkan adanya jaringan hati
nekrotik, pigmentasi melanomacrophage dan pembentukan vaksinasi. Lamella
pada ultrastruktur insang menjadi hipertropi dan lendir berlebihan dirembeskan
pada kepekatan 50ppm. Pecah lamaran dikesan pada kepekatan 100ppm.
Berdasarkan pemerhatian, ikan dapat bertahan semasa eksperimen dan tiada
kematian dikenalpasti. Kepekatan nanopartikel ferum oksida yang digunakan
adalah dianggap sebagai kepekatan yang menjadi punca kematian ikan. Hati
dan insang adalah organ sasaran kepada pencemar yang boleh digunakan

sebagai biomarker terhadap kesan alam sekitar.

KEYWORDS: Kerai Lampam, nanopartikel ferum oksida (FeO-NPs), hati,
insang, histologi, scanning electron microscope
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CHAPTER 1

INTRODUCTION

1.1 Introduction

Aquaculture is one of the rapidly growing sectors which is in line with the other
agriculture sectors. Aquaculture is essential to supply protein for human consumption
besides supporting the rapidly depleting number wild fisheries. Currently aquaculture
provides around 30% of the fish supply in ASEAN nations. Aquaculture can help
improve countries economic value and create various job opportunities for the people.
Aquaculture in Malaysia sector have a high potential because this country has large

coastal and inland area for aquaculture activities (Ang, 1990).

Production of improved brood stock through hybrid technology is one of the research
that have been done to increase certain traits in fish such as growth, susceptibility
towards disease, and improve food conversion ratio. One of hybrid species that have
been successfully breed is Kerai Lampam (Suharmili et. al., 2015). Further research
should be done on his hybrid species in order to test its resilience ability towards

environmental factors.

One of the environmental factor that threaten the aquaculture industry is pollution from
heavy metal. Rapid development from the industry especially nanotechnology sector

causing a new threat to the fish. The environmental pollution from heavy metals has



been intensively examined in freshwater ecosystems due to the bioaccumulation and

toxicity of these metals.

Kerai Lampam is a new hybrid that has high potential to be cultured due to its fast
growth and high breeding rate. The taste is good as its flesh basically has similar to
local species. This species can be one of the main commercial species for freshwater
farming in Malaysia. Therefore, to ensure the success of this new hybrid strain, the
study on its growth performances towards heavy metal such as iron oxide nanoparticles

should be considered.



1.2 Problem statement

The embryonic stage in respect to heavy metal has been extensively studied. Chemical
and biological qualities of water influence the optimum fish production (Bhatnagar &
Devi, 2013). Toxicity studies showed that the exposure of silver to Medaka embryo
was able to induce various malformations, including underdevelopment of eyes and
brain, short spinal cord, ischemia, blood clots, pericardiovascular edema, tubular heart
and vascular defects. As for the new hybrid species, lack of study and information on
effects of Iron oxide Nanoparticles (FeO-NPs) on the growth performances, resilience
ability and effect on histology. Since Kerai Lampam is a new hybrid species and the
demand is increasing, study on the effects of (FeO-NPs) on development of larvae is
important for better production in future. By conducting this experiment, Kerai
Lampam could be the model organism for the effect of heavy metal which is might be

similar to other experimental species.



1.3 Objective of Study

The objectives of this study are:

a. To study the effect of different concentration of iron oxide nanoparticles (FeO-
NPs) on growth performance of Kerai Lampam.
b. To study the effect of different concentration of iron oxide nanoparticles (FeO-

NPs) on liver and gills of Kerai Lampam.
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