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Abstract. Hybrid grouper is a variety of grouper that has become increasingly popular in recent years. The development of 

grouper cultured in Indonesia utilizing the Recirculating Aquaculture System (RAS) is currently underway; nevertheless, fish 

cultured in the RAS system continue to struggle with infectious diseases, one of which is VNN (viral nervous necrosis) 

infection caused by piscine betanodavirus. The purpose of this study was to know of the clinical sign, mortality and 

histopathology of cantang grouper (Epinephelus fuscoguttatus x E. lanceolatus) infected with VNN in RAS. Fish samples were 

obtained from hatchery using RAS. This research uses a mixed methods approach and the type of research used is exploratory 

research. Parameters observed were clinical signs, mortality and histopathology. Water quality, including temperature, DO, 

salinity and pH at the time of VNN infection, was used as secondary data. The results showed that clinical signs of sick fish 

were weakness, staying at the bottom of the rearing tank, decreased appetite, swimming with the stomach facing up and the 

body dark in color. Fish mortality occurred for ± 10 days with a peak of mortality reaching 26.86 ± 7.45% on day 9 from initial 

signs. Histopathology result, diseased fish showed vacuolization in the brain and retina of the eye. 
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I. INTRODUCTION 

Grouper is one of the important marine fishery 

commodities because it has a high selling price and 

demand, especially in the Asian market. The high demand 

for grouper has an impact on increasing the interest of 

farmers to cultivate this commodity[1]. Hybrid grouper is 

more widely cultivated nowdays. One of the most widely 

cultivated hybrid groupers is cantang grouper which is the 

result of hybridization between female Brown-marbled 

grouper (Epinephelus fuscoguttatus) and male Giant 

grouper (E. lanceolatus) [2]. 

Breeding and rearing of these fish have been widely 

carried out in hatcheries and floating net cages [3]. 

Grouper cultivation, especially at the hatchery, is carried 

out using flow through system. This system has an impact 

on decreasing the quality of the surrounding aquatic 

environment. Therefore the application of an 

environmentally friendly aquaculture system is needed to 

minimize the impact on environmental pollution. 

Recirculating Aquaculture System (RAS) is an alternative 

system for fish farming by improving water quality and 

reusing rearing water [4]. 

Cultivation using RAS in Indonesia is currently being 

developed and is quite widely used in several aquaculture 

commodities such as cantang grouper. However, 

cultivation activities using RAS are still constrained by the 

presence of diseases that can cause mass mortality, which 

also can reduce production and cause significant losses.  

Several microorganisms such as parasites, bacteria, fungi, 

and viruses can cause disease in fish cultured in RAS if the 

fish source used is unhealthy and unfree from the disease 

[5]. Viral infection of the piscine betanodavirus as the 

cause of viral nervous necrosis (VNN) often causes mass 

mortality in grouper and barramundi culture, especially in 

the larval to juvenile stages [6], [7]. 

The presence of VNN infection in cantang grouper 

cultivated in RAS can cause significant losses. Cases of 

VNN infection in cantang grouper cultivated in RAS in 

Indonesia have not been reported yet, therefore this study 

https://ojs.unud.ac.id/index.php/ATBES/article/view/88118
mailto:nadya@undiksha.ac.id


Advances in Tropical Biodiversity and Environmental Sciences 6(3): 67-71, October, 2022 e-ISSN:2622-0628 

DOI: 10.24843/ ATBES.2022.v06.i03.p01 Available online at: https://ojs.unud.ac.id/index.php/ATBES/article/view/88118 

68 

 

was conducted to obtain information on the clinical sign, 

mortality and histopathology of cantang grouper infected 

with VNN in RAS. 

II. METHODS 

A. Research sites 

This research was conducted in grouper cultivation 

sites using RAS located in North Bali and at Pathology 

Laboratory of Institute for Mariculture Research and 

Fishes Extension, Gondol, Buleleng, Bali.  

B. Method in Research 

This research uses a mixed methods approach. This 

method is a combination of qualitative and quantitative 

approaches, mixed method is used because in this research 

two types of data were used, qualitative data were clinical 

sign and histopathology, and quantitative data were 

mortality. The type of research used is exploratory 

research. 

C. Fish sample 

The samples were obtained from grouper cultivation 

sites using RAS. Cantang grouper infected with VNN from 

the cultivation site was 11-15 cm (average 13.25 ± 1.47 

cm) and weight 24-74 g (average 45.8 ± 14.18g). The 

samples taken were 10 cantang groupers weak condition 

and recently dead. The fish samples then fixed in 10% 

formalin solution. 

Based on RT-PCR test that has been carried out at Balai 

Perikanan Budidaya Air Payau, Situbondo, East Java. 

Cantang grouper cultivated in RAS was declared positive 

for VNN with a CT value of 34.08 (data not shown). 

D. Clinical sign observation 

The observation of clinical signs of cantang grouper 

infected with VNN in RAS was carried out in fish rearing 

tanks. The observation was carried out on the movement 

of fish and body condition. 

E. Ectoparasite examination 

Ectoparasite examination was carried out on 5 fish that 

were almost dead or fish that had recently died. The fish 

samples were placed in trays that had been sterilized with 

70% alcohol. The surface of the body of fish was scraped 

using a cover glass and placed on an object glass that has 

been dropped with sterile seawater, the gill was cut and 

placed on top of another object glass that had been dripped 

with sterile seawater, then observed under a microscope. 

 

F. Mortality 

Mortality was calculated by counting the number of 

fish that died each day from the first occurrence of death 

until recovery. Mortality was carried out on 7 rearing tanks 

in one RAS system. Mortality calculated using the 

formula: 

Mortality =
Number of death

Number of stock
 𝑥 100% 

 

G. Histopathology 

Histopathology is science that examines abnormal 

changes that occur in cells or tissues that are used to 

diagnose disease [8]. Histopathology was carried out at 

Pathology Laboratory of BBRBLPP, Gondol. The eye and 

brain of cantang grouper were fixed in 10% formalin. The 

eye and brain were then put into Bouin's solution for 24 

hours to decalcify the eye organs. The histopathology 

procedure was carried out based on [9]. Histophatological 

slide of the eye and brain were then observed under a 

microscope at 10-400x magnification. 

H. Measurement Water quality 

Measurement water quality was carried out during the 

event of death due to VNN infection. The measured water 

quality includes: temperature, DO, salinity and pH. 

I. Data analysis 

This study used qualitative and quantitative descriptive 

analysis. Qualitative descriptive analysis was used to 

describe the observation of clinical sign and 

histopathology of the Cantang grouper. Quantitative 

descriptive analysis was used to describe the mortality of 

the cantang grouper. The data in this study will be 

presented in the form of figures and tables. 

III. RESULTS AND DISCUSSION 

A. Clinical sign 

Initial observations of cantang grouper in several tanks 

in one RAS system showed clinical signs of decreased 

appetite which was indicated by the movement of fish that 

were less active in looking for food when given 

commercial pellets in the morning, afternoon, and evening. 

The amount of feed previously weighed for one feeding 

becomes left over. The fish’s appetite decreases further the 

next day followed by the clinical sign of the fish becoming 

weak, blackish body color. Ectoparasites examination 

conducted after the incident showed that no ectoparasites 

were found in the mucous scrapings of the skin or fish gills. 

After 5-7 days from the post-appearance of clinical 

sign, some fish swim abnormally or undirectly and there 

are fish swimming with the stomach facing up (Figure 1A-

C). Most of the fish do not want to eat and stay at the 

bottom of the tank. The clinical sign found in cantang 

grouper cultivated in RAS were the same as the clinical 

sign of grouper infected with VNN reported by 

Koesharyani et al. [6] further reported that fish with an 

enlarged abdomen that swims upside down and floats near 

https://ojs.unud.ac.id/index.php/ATBES/article/view/88118


Advances in Tropical Biodiversity and Environmental Sciences 6(3): 67-71, October, 2022 e-ISSN:2622-0628 

DOI: 10.24843/ ATBES.2022.v06.i03.p01 Available online at: https://ojs.unud.ac.id/index.php/ATBES/article/view/88118 

69 

 

the surface of the water is caused by enlarged swim 

bladders. Fish with a large abdomen can survive several 

days without eating before finally dying. Meanwhile, the 

fish that stay at the bottom of the tank will also die. 

The same clinical sign was also reported by Yanong 

[10], stating that fish infected with VNN showed abnormal 

swimming behavior, including vertical and rotating 

positions; flexing the body, and muscle tremors. Similar 

clinical signs were also reported by Yuwanita et al. [11] 

cantang grouper infected with VNN showed signs of 

reduced appetite, passive fish at the bottom of the water, 

swimming in circles at the bottom, and dark body color. 

According to Amelia & Prayitno [12] VNN infects 

nerves in the brain so that movement becomes abnormal. 

This caused the fish to be unable to maintain balance when 

swimming in the water and have no appetite. Fish infected 

with VNN experience a decrease in appetite because it is 

influenced by stress factors so the nervous response that 

works to increase the immune system experiences 

physiological disturbances [11]. Changes in the body color 

of fish infected with VNN to dark or pale indicate that the 

fish are under stress [13]. 

 

 
Figure 1. Clinical sign of cantang grouper infected with 

VNN. A). Dead fish with a paler body color, B). Groupers 

that experience changes in body color to darken, and C). 

Fish that swim upside down (source: personal 

documentation). 

B. Mortality 

The mortality caused by VNN infection in cantang 

grouper in RAS lasted for ten days. The mortality spikes 

on the fifth day reaching 10.96%. Fish mortality continued 

with a decrease in numbers until it reached total mortality 

of 26.86±7.45% until the 9th day. Fish mortality was not 

observed again on day 10. 

Cantang groupers that survived were removed from 

RAS and exterminated. Furthermore, the room and all 

equipment used including tank and RAS components are 

washed, disinfected, and the room is isolated to prevent the 

spread of the virus to other RAS systems. When mortality 

from VNN does not reach 100%, the fish that survived 

must be extermined, cultivating fish that survive from 

VNN infection is very risky because these fish can become 

carriers of the virus [14]. 

During the occurrence of VNN infection, every day the 

fish that show clinical signs, moribund, and recently died 

are immediately removed from the tank to prevent the 

spread of the virus, and to reduce the mortality. In addition, 

to reduce mortality, a replacement of maintenance water is 

carried out. Fish mortality caused by Betanodavirus varies 

depending on the health status of the fish and water 

conditions [15]. Poor water conditions can lead to the death 

of more fish. Mortality from VNN infection varies from 

10% to 100% depending on the age of the infected fish and 

water temperature [16]. 

 
Figure 2. Graph of mortality of cantang grouper infected 

with VNN in RAS. 

C. Histopathology 

Histopathology results of the eyes and brains of 

cantang grouper that were positively infected VNN based 

on the RT-PCR results (data not shown) showed cell 

necrosis and vacuolation (Figure 2 A&B). These results  

are in accordance with the histopathological that 

previously reported by Prihartini [17] the fish that infected 

show a state of nervous disorders with the formation of 

vacuolization in the brain and retina.  

According to Yuwanita et al. [18] brain tissue, spinal 

cord, and retina of the eye are the target organs of the virus 

that causes VNN, where in these organs the virus replicates 

and causes vacuolation of tissue cells.   

Rahmawanti et al. [19] reported that VNN infection in 

cantang grouper caused changes in cell shape and size. Cell 

damage (necrosis) in the brain causes cells to disintegrate 

and remain as empty spaces or also known as 

vacuolization. According to Khumaidi et al. [20], 

vacuolization of tissue causes the weakening of nerve 

function in the brain and eyes of the fish, so that the fish 

swim abnormally, and do not respond to movement in the 

water, and the feed given and finally death.  

Cantang grouper that was not infected with VNN in 

other RAS systems was not found to have vacuolation in 

the eyes and brain (Fig. 2C). These results indicate that the 

characteristic of changes in the eye and brain tissue of 

grouper infected with VNN is the presence of vacuolation.  
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Figure 3. Histopathology of cantang grouper infected with 

VNN. A) The retina of the eye showed vacuolation (scale 

bar=50µm). B) Brain tissue containing vacuoles (sb=50 

µm) and C) The retina of the eye that was not infected with 

VNN (sb=50µm) (source: personal documentation). 

D. Measurement Water Quality 

The results measurement of water quality during VNN 

infection in the RAS system according to SNI 8036.2 [21] 

is still in the appropriate category for grouper cultivation 

(Table 1). But on the other hand, the temperature range of 

28-32ºC supports the spread of VNN and causes 90-100% 

mortality in cantang groupers reared in several hatcheries 

[20]. Furthermore, Zorriehzahra et al. [22] also stated that 

betanodavirus can infect fish at a temperature range of 16-

30ºC. This supports the spread of the virus in the same 

cultivation system and affects mortality. The VNN virus is 

able to survive at a temperature range of 22-34ºC for 8 

hours which is indicated by sick fish or moribund (20-

60%) after being injected with the virus inoculum [23]. It 

was further reported that the development of the VNN 

virus would decrease at a temperature of 35°C which was 

indicated by a decrease in mortality [24].  

From the research results of Ariff et al. [25] salinity 

does not affect the virus that causes VNN. There are no 

previous studies have reported that water pH, and high DO 

are supporting factors for VNN infection. 

Water quality is one of the factors that must be 

considered in cultivation. Poor water conditions, stress due 

to stocking density and high rearing water temperatures 

support the occurrence of VNN infection [26]. 

Temperature is also a major factor influencing the 

horizontal transmission of the virus [27]. The entry of 

VNN into RAS is suspected to be caused by the presence 

of fish seeds carrying the VNN virus, then stress and 

environmental condition triggered VNN infection in RAS. 

IV. CONCLUSION 

VNN infection in cantang grouper cultivated in RAS 

has high rate of mortality up to 26.86±7.45% for 10 days. 

The virus spreads rapidly which is indicated by clinical 

sign of decreased appetite, fish become weak, staying at 

the bottom of the rearing tank, abnormal swimming, dark 

body color and caused rapid mortality. Histopathology 

showed vacuolation in the brain and eye. To prevent the 

occurrence of disease, the use of fish seeds that are free 

from disease is necessary for fish farming within RAS. 

TABLE 1. 

MEASUREMENT WATER QUALITY 

Parameters  

Water quality 

during VNN 

infection 

Water 

quality 

according to 

SNI 8036.2 

Temperature 28,80ºC – 32,30ºC 28 ºC-32 ºC 

DO 4,76 – 6, 22 >4 ppm 

Salinity 32-33 24-33 ppt 

pH 7,19 – 8,06 7,5-8,5 
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