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ABSTRACT 

This experiment was done in order to examine the effect of V. harvey; to E. 

fuscoguttatus through experimental infection. V. harveyi were inserted in five different 

water salinities which were 10 ppt, 15ppt, 20 ppt, 25 ppt and 30 ppt. The parameters 

that examined were mortality rate of the fish species, bacteria colony formation in the 

organ and bacteria colony formation in the water that inserted with the bacteria. The 

bacteria colony formations were calculated by incubating a sample of the bacteria from 

the water and organ thus counting the bacteria colony formed after 12 hours. Besides, 

the external and internal signs of the infection were also observed. The intemal clinical 

signs were observed by histology process. The pathogenicity of the bacteria determined 

as the colony formation of the bacteria increased. This experiment shows that there is a 

significant difference in 30 ppt water salinity in terms of bacterial growth in the water 

and organ. There was no Significant difference in 25 ppt, 20 ppt, 15 ppt and 10 ppt. The 

bacteria colony formation rate of V. harvey; increased with the increasing of water 

salinity. This experiment shows that 15 ppt gives slowest rate of mortality to the 

infected fish. Furthermore, the duration of time the fish showing the clinical signs also 

very slow if compared to the other fish in other salinity. There were no control fish died. 

The internal clinical signs were observed after histology process shows that V. harvey; 

infection caused leSions, necrosis, hemorrhages, shrunken of the blood vessel and 

thickening of the muscle while external signs are lethargy, swim spastically, swim 

abnormally and loss of swimming appetite. It is recommended to culture tiger grouper 

in 15 ppt. 

Keywords: V. harvey~ water salinity, experimental infection, E. fuscoguttatus. 

v 



ABSTRAK 

Eksperimen ini dilakukan bertujuan untuk menguji kesan jangkitan V. harvey; kepada £ 

fucoguttatus melalui jangkitan eksperimen. V. harveyi dimasukkan ke dalam lima kadar 

kemasinan air yang berbeza iaitu 30 ppt, 25 ppt, 20 ppt, 15 ppt dan 10 ppt. Parameter 

yang diuji adalah kadar kematian ikan tersebut, pembentukan koloni bakteria di dalam 

air dan organ yang telah dimasukkan bakteria tersebut. Proses pengiraan pembentukan 

koloni bakteria tersebut dilakukan dengan meletakkan bakteria tersebut pada keadaan 

yang sesuai untuk pertumbuhannya selama 12 jam lalu mengira bilangan koloni yang 

tumbuh di atas piring petri. Selain itu, tanda-tanda jangkitan luaran dan dalaman juga 

diperhatikan. Tanda-tanda jangkitan dalaman diperhatikan melalui proses histologi. 

Kepatogenikan bakteria di kira dengan pertumbuhan bilangan bakteria tersebut. 

Eksperimen ini menerangkan bahawa terdapat signifikasi perbezaan dari segi 

pertumbuhan bakteria tersebut di dalam 30 ppt air. Walaubagaimana pun, tidak 

terdapat perbezaan yang signifikan pertumbuhan bakteria tersebut di dalam 25 ppt, 20 

ppt, 15 ppt dan 10 ppt. Eksperimen ini menunjukkan bahawa 15 ppt air memberikan 

kesan kadar kematian ikan yang paling perlahan. Selain itu, tempoh masa untuk ikan 

menunjukkan tanda-tanda klinikal juga adalah perlahan. Tiada kematian di dalam ikan 

control. Tanda-tanda k1inikan dalaman yang ditunjukkan adalah lesion, nekrosis, 

hemorrhage, pengecutan salur darah dan penebalan tisu dinding pada jantung. 

Manakala tanda-tanda klinikal luaran adalah ikan menjadi kurang aktiv, berenang 

spastik, berenang secara abnormal dan hilang selera makan. Oleh itu, adalah 

dicadangkan untuk mengkultur E. fuscoguttatus di dalan air 15 ppt. 

Kata kunci: Vibrio harvey;' kemasinan air, jangkitan melalui eksperimen, £ 

fuscoguttatus 
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CHAPTER 1 

INTRODUCTION 

1.1 Aquaallture 

Aquaculture or also know as aquatic fanning Is defined broadly as an Intervention in the 

rearing process that enhances production, such as feeding and protection from 

predators (Uao et al., 1998). Aquaculture has been tremendously developed during past 

decades and produce fish products as a main source of protein consumed by human 

(Amlrkolale et al, 2008). 

This Industry Is the fastest growing food-produdng sector in the world If 

compared with terrestrial animals. AsIa has contributed 90% of the world aquaculture 

production (Zilong et 81., 2004). This Industry Involves cultivating aquatic populations 

under controlled conditions and can be contrasted with commercial fishing which is the 

harvesting of wild fish. Commercial aquaculture supplies one half of the fish and 

shellfish that is direct1y consumed by human (cano-Gomez et 81., 2007). 

Aquaculture In AsIa has a long history of more than 2,500 years and is 

recognized as the leading aquaculture region In the wortd, conbibuting to 900/0 of total 

world aquaculture production. There are over a hundred species of finfish cultured In 

the region. Marine aquaculture in Asia has been developed rapidly and Is the fastest 

growing sub-sector In Asia. Much of this increasing production is attributable to the 

expanding rulture of high value marine species such as groupers (Angulo, 2(00). 



1.2 Constraints In Aquaaaiture 

Aquaculture industry Is very profitable. However, from the time man started to culture 

fish, fish disease has changed from being an interesting phenomenon to and Important 

socio-economic problem. Infectious disease Is considered to be the Industry's single 

most Important cause of mass mortalities and economic losses. Health problem has two 

fiscal consequences on the aquaculture Industry which are loss of productivity due to 

animal mortality and morbidity, and loss of trade due to food safety Issues as reported 

by Arthur (1995). 

Disease Is undoubtedly recognized as one of the biggest constraints to the 

production, development and sustainable expansion of aquaculture In the Asian region. 

Most farms operate on a small scale and with limited technical support, disease 

diagnosis and training is usually lacking at the fann level. Even If fish suffer from 

disease and overall survival is low, epidemiology data are rarely collected, reported and 

analyzed (Bondad- Reantaso et aI., 2005). 

In the past few years, more attention has been given to the Identification of 

etiological agents Involved In fish disease epidemics. Pathogens can be dassified to 

either parasitic, viral, bacterial and fungal groups. 

Due to lack of diagnosis, farmers often apply antibiotic treatment when mortality 

rises without knowing the cause of the disease and assuming that it Is caused by a 

bacterial pathogen. Some fanners even use antibiotics as a form of 'preventative 

measure' where antibiotics are administered In the antidpation of an expected disease 

outbreak. This has resulted In the use of chemicals and drugs (Chao et aI., 2000). While 

under certain drcumstances antibiotics can provide a useful means of redudng the 

adverse effects of bacterial diseases. An Important side effect of the use of antibacterial 

drugs in aquaculture is the development of drug resistance among the fish and shellfish 

bacterial pathogens (MacMillan et al., 2oo1). 

2 



Good farming and health management practices are still to be implemented. For 

example, the use of trash fish as feed is a common practice in small scale marine fish 

farming. From a health management perspective, the use of trash fish as feed opens 

the door to a variety of potential pathogens and infections. Furthermore, It Is one of the 

major causes of fish diseases in Asia. 

Pathogenic diseases in fish have become a matter of concern in aquaculture 

Industry. V. harvey; has been widely recognized as a primary pathogen of many 

commerdally cultured fish In the whole world and an economically significant pathogen 

for aquaculture marine fish. It has been associated with mass mortality events in other 

aquaculture species such as groupers, prawn, shrimp and mollusk as (Bourne et al., 

2(04). Due to this reason, it is important to study the environmental factor of the 

growth and its pathogenldty to control and thus minimizing the chance for the bacteria 

to evolve. According to A1avandl (2006), V. harvey! growth rate varies at different 

salinity. For Instance, by adjusting and experimenting the ideal water salinity, the 

growth rate of the bacteria can be limited. Thus, the usage of antibiotics and chemicals 

can be reduced. BesIdes, the environmental stress can be loosen. 

By only assuming the cause of death wtthout proper reference does not improve 

the rearing technique. This is because not all aquatic disease needs to be cured with 

antibiotics or chemicals. There are lots more techniques that can prevent and solve the 

problems on aquatic diseases. Environmental conditions often become the factor of 

disease outbreak such as different water salinity, pH and dissolved oxygen (Ramesh et 

aI., 1989). This Is because V. harvey! and other bacteria, parasites and virus have their 

specific adaptability condition. For Instance, we can rear the aquatic animal such as fish 

at the unadaptabillty condition or minimal adaptability condition of the bacteria to stop 

or minimize the growth rate. 

3 



1.3 Study Objective 

The major objective of this experiment Is to examine the pathogenicity of Vibrio 

harveyiln difference water salinity to Epinephelus fuscoguttatus, tiger grouper. 

4 



CHAPTER 2 

LITERAlURE REVIEW 

2.1 experimental Bacteria, Vibrio harvey/. 

V. harvey! mainly found In tropical waters. This is one of the bacteria species that has 

caused a lot of economic losses In aquaculture Industry (Kaklzakl et al., 2009). 

Understanding the environmental living condition of this species especially In the 

different water salinity may help In minimizing the Infection rate. 

~ 

V. harvey/Is In the phylum of Proteobacter1a, dass of Gammaproteobacteria and a 
the order of Vlbrionales. It Is In the family of Vlbrtonaceae. V. harvey! also known as ~ ~ 

~~ 
LucJbacterlum harvey/, 8eneckea harvey/, Achromobacter harvey/, Pseudomonas ~ ~ 

:.)~ 

harvey/, Vibrio carcharlae and Vibrio trachurl (Thompson et a/., 20(4). l~ ~ 
:..g 

~.J 

~ 

V. harvey! Is a pathogen of flsh and Invertebrates Indudlng groupers, seabass, ~ 

sharks, lobsters and shrimp. Its pathogenicity depends on the concentration of Vibrio 

harvey! cells at given times. Diseases caused by this species Indude eye lesions, gastro­

enteritis, vasculitis and luminous vibriosis (Austin et al., 2006). luminous vibriosis Is the 

leading cause of death among commercially fanned groupers, shrimp and other 

aquaculture species. The Infection by this species enters through the mouth and forms 

plaque, then spreads to the Inards and appendages. Loss of limb functions and 

appendage degradation occur. Contamination can spread all the way to egg and larval 

tanks, thus causing big problem to the fish farmer (Ughtner et al., 1993). • 



The IMng optimal temperature of the bacteria is between 28°C to 30°C. It is a 

gram-negative bacteria that is rod in shape. It can live in aerobic and anaerobic 

condition. The species has flagella that allowed it to move. Furthennore, it does not 

fonn symbiotic relationship unlike Its dose relative which Is V. fischeri (Austin et al, 

2006). 

Most luminous bacterial disease Induding V. harvey! outbreaks occur during 

rainy season (SUnaryanto et at., 1986). This Indicates that environmental factors such 

as temperature, salinity, pH and organic loading involve in triggering disease outbreaks 

(Ramesh et al, 1989). 

2.2 ExperImental SpecIes Epinephelus fuscoguttatus, TIger Grouper 

Epinephetus fuscoguttatus also known as tiger grouper, brown-marbled grouper and 

flowery cod. This Is a species of Serranldae family. According to Chamov (1982) this 

species is a protogynous hennaphrodite which means that this fish first function 

sexually as females and later change its sex to male as the age Increase. It Is also one 

of the largest fish predators on coral reefs and Is mainly active at dusk, when it feeds on 

fishes, crabs and cephalopods. 

Tiger grouper Is among the highest value fish In the trade and consequently 

favored by the fanners (Sadovy et al, 2(03). This species Is favored by the fanners for 

its hardiness and Its rapid growth if compared to Humpback grouper as reported by 

labrie (2005). 

The species most distributed In tropical marine waters and also found In 

freshwater. It can be found in lagoon pinnades, channels, outer reef slopes and in 

coral-rich areas with dear waters. The juveniles mostly found In seagrass beds (Kohno 

et aI., 1993). 

Hatchery production of brown-marbled juveniles Is still below demand and Is 

constrained by poor and unreliable survival of larvae In hatcheries. The supply of this 

6 



Hatchery production of brown-marbled juveniles Is still below demand and is 

constrained by poor and unreliable survival of larvae In hatcheries. The supply of this 

species has declined In many areas that involved overfishing of the adults and seed, 

habitat destruction, pollution, high export demand and disease Infection (Hellio et al., 
2002). Vibriosis caused by V. harvey; is one of the major bacteria that conbibute to the 

mortality of brown-marbled grouper juvenile In hatchery but there Is still not much study 

on the Infections of V. harvey! In tiger grouper. 
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Photo 3.1 Experimental aquaria arrangement in UMS wet laboratory. 

Aquaria were filled with varying salinities which ranging from 10 ppt, 15 ppt, 20 

ppt, 25 ppt and 30 ppt. Furthermore, the water quality were maintained everyday by 

checking the water quality parameter which are dissolved oxygen (0.0), pH and 

temperature. The temperature was ranging between 28 to 30°C while pH was between 

6.8 to 7.3. 0.0 were maintained between 6.7 mgtl to 7.7 mgtl. In order to sustain the 

water quality, bottom cleaning were done daily after feeding the fish. Photo 3.2 shows 

the random arrangement of the aquaria. Each treatment immersed with V. harvey; 

except the control aquaria. C symbol in the photo indicate the control aquaria. 
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lOppt 25 

25 ppt 

Photo 3.2 Random arrangement of the aquaria. 

3.2 Media Preparation 

15 ppt 

C 

25 ppt 

C 

20ppt 

The media used in this experiment were Trypticase Soy Agar (TSA), Trypticase Soy 

Broth (TSB), Phosphate Buffer Saline (PBS) and Vibrio Agar. Trypticase Soy Agar is an 

enriched medium containing 1.5% trypticase peptone, 0.5% phytone peptones, 0.5% 

NaCI, 1.5 % agar that supports the growth of many fastidious organisms like 

Streptococci sp. and some members of the genera Neisseria, Brucella, Vibrio and 

Pasteurella (Cunnif et al., 1993). While Trypticase Soy Broth is used for the cultivation 

of a wide variety of microorganisms including vibrio genera in the form of liquid with the 

addition of deionized water. In the preparation of TSB media, 9 grams of TSB powder 

added with 4.5 grams of NaCI and 300 ml ionized water. While TSA prepared by the 

mixing of 16 grams of TSA powder with the addition of 6 grams of NaCI and 400 ml of 

deionized water. Vibrio agar prepared with the mixture of 32 grams of vibrio agar 

powder and 400 ml of deionized water. PBS was prepared in four 500 ml bottle with the 

amount of 400 ml each. TSA, TSB and Vibrio agar that already been mixed were boiled 

in a water bath. TSA and Vibrio agar were then poured into disposable petri dish until 

they totally tum into agar solid form. While TSB which is in the form of liquid 

transferred into 2 types of bottle which were 500 ml bottle and 5 ml bottle. TSA, 5 ml 

TSB and the Vibrio agar kept in the refrigerator before being used. Photo 3.3 shows 
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CHAPTER 3 

MATERIALS AND METliODS 

3.1 Experimental Design 

E. fuscoguttatus juvenile were taken from Tanjung Badak Fisheries Department, Tuaran, 

Sabah were stocked in a tank to assess their disease free health status through 

obselVation of clinical signs for a period 15 days. The healthy fish were acclimatized In 

ambient laboratory condition and fed with trash fish. 

The experiment was run at Borneo Marine Research Institute (BMRI) University 

Malaysia Sabah (UMS) wet laboratory. Photo 3.1 shows the aquaria arrangement along 

the experiment. Photo 3.2 showed rectangular aquarium with the capacity of seven 

litres were stocked with five tails of E. fuscoguttatus juvenile with the average total 

length of 8.5 em. There are 15 aquaria which consist of five duplicate treatments and 

five control. The aquaria were arranged randomly and the experiment duration was 10 

days. 



3.4 Bacteria Challenge 

The bacteria suspension was seeded at 15 ml into the water in each treatment 

aquarium except in the control aquaria. Duration of the challenge was 10 days. The 

tiger grouper observed continuously. Death and clinical signs were recorded along the 

challenge. Bacteria counting were done daily by collecting 1 ml of water sample from 

each aquaria. 

3.5 Bacteria Counting 

Dead fish was dissected for bacterial counting in the kidney and liver. The organs were 

crushed into smaller pieces. Then, O.lml of the OlJshed organs transferred into seven 

tubes of the microcentifuge tube containing 900 ~I of PBS. At first, the 0.1 ml aushed 

organ transferred to the first microcentrifuge tube containing 900 ~I of PBS and shook. 

Then, 0.1 ml of the first mixture transferred into the second microcentrifuge tube and 

again, shook. This step repeated until the seventh mirocentrifuge tube to prepare a 

seven time serial dilution mixture. The colony formation were calculated with the 

formula below. 

Amount of bacteria (cfu/ml) = (Amount of bacteria counted on the plate) x 15ml x 107 

There are three parts where bacteria counting is vital. It is important to measure 

the initial amount of V. harvey; before immersed, the growth rate of bacteria Immersed 

In the water and the final amount of the bacteria in the organ that caused the fish to 

die. 

3.5.1 Initial Amount of Vibrio harveyiBefore Insertion 

Afu!r the bacteria that cultured in 12 hours taken o~ 0.1 ml of it pipeted and serial 

dilution was done. The initial amount of V. harveY; was counted by seven times serial 

dilution. After that, 0.1 ml of the seventh dilution spread onto the Vibrio agar. In order 
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to avoid bacteria contamination, the spreading rod glass was Immersed in a 900/0 

ethanol concentration and sterile by heating it with a Bunsen's burner. After that, the 

bacteria Incubated at 280( for 12 hours. After 12 hours, the Incubated bacteria counted 

and the amount recorded. 

3.5.2 Colony Fonnation of Bacteria In the Water Inse.ted 

The water In each aquaria that inserted with V. harvey; were collected daily. The water 

was autodaved and different tips were used in each water salinity to avoid 

contamination of bacteria from other tank. It Is also counted by serial dilution method at 

seven times dilution. The bacteria incubated at 28°C for 12 hours (Baumann et al, 

1984). The amount of colony calculated and recorded. The bacteria colony formation 

rate of V. harvey;ln the water calculated using the fonnula below. 

Bacteria colony formation rate of V. harvey; in the water= 

Sum of all the bacteria counted (cfu/mll 

Days after bacteria immersion 

(Sunaryanto et al, 1990) 

3.5.3 Amount of the Bacteria In the Organ 

Dead fish was dissected for kidney and liver samples. The organ O1Jshed Into smaller 

pieces. Then, 0.1 ml of the crushed organs transferred into seven tubes of the 

mlaocentifuge tube containing 0.9 ml of PBS. At first, the 0.1 ml O1Jshed organ 

transferred to the first miaocentrifuge tube containing 0.9 ml of PBS and shook. Then, 

0.1 ml of the first mixture transferred Into the second microcentrifuge tube and again, 

shook. This step repeated until the seventh tube. The mixture were pipeted at 0.1 ml 

then spread onto the Vibrio agar. After incubated for 12 hours, the bacteria colony 

formed counted and recorded. The colony formation rate of V. harvey! in the organ was 

calculated using the formula given. 
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