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ABSTRAK 

Abstrak daripada kertas projek yang dikemukakan kepada Fakulti Perubatan 

Veterinar untuk memenuhi sebahagian daripada kursus VPD 4999 – Projek. 

Membina model untuk mengkaji fungsi kompleks otak menggunakan Zebrafish 

(Danio rerio) dan Cavefish (Astyanax mexicanus). 

Oleh 

NABILA IRQIN BINTI AHMAD ZAKI 

2015 

Penyelia: Dr.Hafandi Ahmad, PhD 

Penyelia bersama: Prof. Madya. Dr. Hassan Hj. Mohd Daud 

 

Zebrafish (Danio rerio) telah digunakan selama beberapa dekad sebagai 

organisma model untuk kajian dalam biologi pertumbuhan.. Malah, beberapa 

persamaan dan kepentingan mekanisme gen pertumbuhan telah dikenal pasti dalam 

zebrafish yang sama seperti mamalia. Penyelidikan dalam fungsi kognitif dan 

memori semakin meningkat dalam haiwan makmal sepanjang dekad lepas, 

walaubagaimanapun kepentingan dalam ciri-ciri tingkah laku zebrafish adalah masih 

terhad. Berbeza dengan zebrafish, fungsi pembelajaran dan ingatan untuk cavefish 

(Astyanax mexicanus) adalah berdasarkan kepada sistem mekanosensori dan sisi tepi 

badan yang sangat sensitif kepada turun naik pergerakan air dan daya tekanan. 

Kajian evolusi yang telah dilakukan ke atas ikan ini melaporkan bahawa mereka 

mempunyai deria rasa yang lebih baik dengan mempunyai sensori di seluruh 

kepalanya yang membantu mereka mencari makanan dengan lebih cepat dalam 
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kegelapan. Di samping itu, sistem sisi tepi badan membantu mereka untuk melihat 

persekitaran mereka. Walaupun tikus secara tradisinya telah digunakan untuk 

mengkaji fungsi kognitif dan memori, zebrafish semakin popular sebagai model 

yang sangat baik untuk melengkapkan penyelidikan neurosains. Oleh  itu ,tujuan 

kajian ini adalah untuk membandingkan fungsi kognitif dan memori kedua-dua 

watak ikan, zebrafish dan cavefish menggunakan ujian Y-maze. Hasil kajian 

menunjukkan bahawa tidak terdapat perbezaan yang signifikan di dalam bilangan 

kemasukan dan tempoh masa yang diluangkan oleh cavefish di dalam lengan Y - 

maze. Walaubagaimanapun ,tempoh masa yang diluangkan dan bilangan kali masuk 

dalam lengan novel adalah lebih tinggi daripada zebrafish. Oleh itu ,fungsi kognitif 

cavefish adalah berdasarkan ciri-ciri mereka dan zebrafish itu berdasarkan bentuk 

visual Y- maze. 

Kata kunci: Funsi kognitif, Zebrafish, Cavefish, Y-maze  
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ABSTRACT 

An abstract of the project paper presented to the Faculty of Veterinary Medicine in 

partial fulfillment of the course VPD 4999 – Project 

Developing a model for studying complex brain function using Zebrafish (Danio 

rerio) and Cavefish (Astyanax mexicanus). 

By 

NABILA IRQIN BINTI AHMAD ZAKI 

2015 

Supervisor: Dr. Hafandi Ahmad, PhD 

Co-supervisor: Assoc. Prof. Dr. Hassan Hj. Mohd Daud 

 

The zebrafish (Danio rerio) has been used as a model organism for studies in 

developmental biology. In fact, several common and important developmental genes 

mechanisms have been identified in zebrafish, which are similar in mammals. There 

is also growing research in the cognitive and memory functions in the laboratory 

animals over last decade, however the interests in the behavioral features of 

zebrafish are limited. In contrast to zebrafish, the cognitive function for cavefish 

(Astyanax mexicanus) is based on mechanosensory systems and their lateral line, 

which is highly sensitive to fluctuating water movement and pressure. Many 

evolution researches have been done to these cavefish reported that they have better 

olfactory sense by having taste buds all over its head which help them find food 

more quickly in complete darkness. In addition, the mechanosensory lateral line 

system helps them to perceive their environment. While rodents have traditionally 

been used to study cognitive and memory functions, the zebrafish are gaining 
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popularity as an excellent vertebrate model to complement current translational 

neuroscience research. Thus, the study purpose in this application is to compare the 

learning and memory functions of both character of fish, zebrafish and cavefish 

using the Y-maze task. Results showed that there is no significant differences on 

cavefish enter and spent time in the Y-maze arms. However, time spent and numbers 

of entries in the novel arm were significantly higher in the zebrafish. Thus, the 

cognitive function of cavefish is based on their characteristics and the zebrafish is 

based on the visual queue of the Y-maze task.   

 

Keywords: Cognitive function, Zebrafish, Cavefish, Y-maze 
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1.0 Introduction 

 

In animal behavior, cognitive function may apply to assess the ability of the 

animal to be aware and responsive towards its environment which can happen 

through thought and experience.  Learning is remembering associations. While 

memory is the capacity to recall previously experienced sensations, information, data 

and ideas. This is essential for the process of learning by animals (Blood et al, 2007).  

Fish has been famous recently as a model for cognitive science studies. A 

study states that fish are more intelligent than they appear. In many areas, such as 

memory, their cognitive powers match or exceed those of ‘higher’ vertebrates 

including non-human primates (Brown, 2004). Several fish species are capable of 

learning complex spatial relationships and forming mental maps (Odling-Smee and 

Braithwaite, 2003) and integrate experiences which enable the fish to generate 

appropriate avoidance responses (Portavella et al., 2004). Fish behaviour in mazes 

reveals that they possess spatial memory and visual discrimination (Chung, 2008). 

Zebrafish has been a common and useful model organism for studies of 

vertebrate development and gene function. The zebrafish has been used for decades 

as a model organism for studies in developmental biology such as in neuroscience 

(Jörgens et al., 2012) and diebetic (Intine et al., 2013). Comparing to other 

commonly used laboratory animals (mice and rat), zebrafish have the same 

metabolic function with less cost of maintenance, easier to breed and faster result 

obtained.   This makes zebrafish a perfect model for this comparison cognitive study.  

The cavefish is a unique fish because it does not have visual and even eyes. 

This fish moves and find their way around by means of their lateral lines, which are 
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highly sensitive to fluctuating water pressure (Yoshizawa et al., 2012). This cavefish 

have been a powerful subject for scientists studying evolution. Studies state that the 

positive genetic benefits of losing their eyes are by not developing eyes they have 

more energy for growth and reproduction, there remains less chance of accidental 

damage and infection, since the previously useless and exposed organ is sealed with 

a flap of protective skin and the lack of eyes disables the body clock, which is 

controlled by periods of light and dark, conserving energy (Retaux and Casane, 

2013). The swimming behaviour of the cavefish has also been studied to see how the 

spatial parameters encoded in the spatial map of the cavefish. Thus, this could 

indicate that cavefish have their own cognition in their blind condition making it a 

perfect model for comparison of the cognitive function with the zebrafish.  

1.1 Objective 

To compare learning and memory function between Zebrafish and Cavefish using Y-

maze test. 

1.2 Hypothesis 

There are differences in the learning and memory function between the Zebrafish 

and the Cavefish. 

1.3 Justification 

In the meantime, zebrafish has long been a premier model organism to study 

vertebrate development. However, there are little scientific reports regarding 

cognitive function in the zebrafish (Cognato et al., 2012). The Cavefish is well 
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