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Abstract: This study investigates the common bacterial diseases in fish, their causes, and the impact of environmental stresses. The 
paper also discusses various diagnostic methods and suggests control measures to prevent these diseases, with focus on Gram - negative 
organisms. The aim is to enhance fish health and aquaculture productivity. Bacteria are very common in the aquatic environment. Most 
bacterial disease agents are part of the normal flora of the water. They cause disease only when the fish are stressed due to poor 
environmental conditions, inadequate diet and poor husbandry techniques. Most bacterial infections are caused by Gram - negative 
organisms including the genera Aeromonas, Citrobacter, Edwardsiella, Flavobacterium, Pseudomonas, and Vibrio. Aeromonas is more 
commonly a pathogen in freshwater fish, whereas Vibrio usually affects marine fish. Streptococcus is a gram - positive genus that causes 
disease in ornamental fish. Many of these bacterial pathogens are ubiquitous in the aquatic environment. Fish diseases, in various forms 
have been tormenting the aqua culturists ever since man learned the art of fish husbandry. The stability of a fish population in particular 
habit is very often disrupted by various factors viz., disease, habitat destruction, depletion of resources or other application of 
environmental stressors. Fish is in a State of equilibrium with the environment and a change in the environment parameters beyond the 
tolerance limit disturbs the equilibrium resulting in stress response in fish and making it valuable to fish disease.  
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1. Introduction 
 

Most bacterial infections are caused by Gram - negative 

organisms including the genera Aeromonas, Citrobacter, 

Edwardsiella, Flavobacterium, Pseudomonas, and Vibrio. 

Aeromonas is more commonly a pathogen in freshwater fish, 

whereas Vibrio usually affects marine fish. Streptococcus is 

a gram - positive genus that causes disease in ornamental 

fish. Many of these bacterial pathogens are ubiquitous in the 

aquatic environment. Stress can compromise the fish's 

immune system, and cause the fish to become more 

susceptible to infection with the bacteria. Causes of stress 

include poor water quality, overcrowding, excessive 

handling and shipping, poor nutrition, and other pathogens. 

Clinical signs of systemic bacterial disease include lethargy, 

anorexia, and abnormal swimming patterns/spinning, 

hemorrhagic lesions on the skin, abdominal distension, 

exophthalmia ("pop - eye"), and external ulcerative lesions. 

Diagnosis is based on clinical signs and bacterial culture. 

The organ of choice for bacterial culture is the posterior 

kidney. Other organs that are cultured include the brain, 

liver, spleen and anterior kidney. Treatment is with 

antibiotics, supportive care and removal of underlying 

stressors. Ideally, sensitivity data is collected in order to 

determine which antibiotics the will work to treat the 

infection. Methods of antibiotic administration include bath 

(in the water), antibiotics in the food, and injections. Bath 

antibiotics are usually limited to cases of external infections 

(such as Columnaris disease and "fin rot") and in fish that 

are anorexic.  

 

Aim and objective 

The purpose of this study is to provide a comprehensive 

overview of bacterial diseases in fish, focusing on their 

causes, diagnosis, and control measures. This research aims 

to contribute to the improvement of fish health and 

aquaculture productivity.  

 

Significance of the Article 

The findings of this study are significant as they provide 

valuable insights into the prevention and control of bacterial 

diseases in fish, thereby contributing to the sustainability 

and productivity of aquaculture.  

 

2. Material and Methods 
 

Sources of Data 

Studies Various Books & Research Paper,  

 

Vibriosis 

Vibriosis is also known as Vibrio hemorrhagic septicemia 

and is often associated with another disease, the red boil 

disease, which is caused by Streptococcus sp. The disease 

has been reported in Epinephelus malabaricus, E. tauvina, 

E. coioides and E. bleekeri. Vibriosis has been recorded in 

cultured groupers in Brunei Darussalam, Malaysia, Taiwan, 

Indonesia, Kuwait, Thailand, Singapore and the Philippines.  

 

Causative agents:  

The causative agents of vibriosis are Vibrio 

parahaemolyticus, V. alginolyticus, V. vulnificus and V. 

carchariae.  

 

Stages affected:  

The bacteria may affect grouper fry, fingerlings, juveniles, 

adults and broodstocks.  

 

Gross clinical signs:  

The first sign of the disease is anorexia or loss of appetite 

with darkening of the fish coloration. The fish may be 

lethargic, swimming near the water surface. Affected fish 

may lose equilibrium and exhibit abnormal swimming 

behavior. One of the signs of the disease is body ulcer that 

may be hemorrhagic (Fig.2 - 1a). Fin rot, which usually 

starts with erosion of the tip of the fin and gradually 

becomes necrotic, may also be observed. Exophthalmia and 
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corneal opacity are also common signs of the disease. 

Internally, bloody discharges may be observed in the 

abdominal cavity due to internal organ hemorrhage. In the 

case of V. carchariae, gastroenteritis manifested by a 

swollen intestine containing yellow fluid may be observed.  

 

Effects on host:  

Ten to 50% mortality may be observed in affected 

populations depending on the farm management. It has also 

been observed that infected grouper harbor monogeneans 

and protozoans on the gills and skin. Vibrio sp. infection is 

also associated with red boil disease. In relatively colder 

countries like Taiwan, outbreaks may occur in summer when 

ambient temperatures rise.  

 

Transmission:  

The spread of the disease has been correlated with high 

salinity (30 - 35 ppt). The bacteria enter the fish through 

damaged areas. The disease may be transmitted through the 

water and trash fish given to the grouper. Infection is 

enhanced by parasitic infestation and mechanical injuries 

during transport, and grading.  

 

Diagnosis:  

Squash preparation of affected areas examined under the 

microscope may reveal the bacteria. Vibrios are Gram - 

negative straight or curved rods, 0.5 - 0.8 µm in width and 

1.4 - 2.6 µm in length. The bacteria may be isolated from the 

infected organ using tryptic soy agar (TSA), nutrient agar 

(NA), or brain heart infusion agar (BHIA) supplemented 

with NaCl. Thiosulfate citrate bilesalt sucrose agar (TCBS), 

a Vibrio selective medium, may be used to isolate and 

primarily identify associated main groups of vibrios. 

Opening of the abdominal cavity will reveal hemorrhagic 

internal organs. The kidney may be swollen and filled with 

yellow fluid.  

 

Preventive methods:  

Rough handling of the fish during stocking, sampling, 

changing of nets, grading and overcrowding should be 

avoided. Good water quality must be maintained.  

 

Control methods:  

The disease may be controlled through freshwater bath for 

10 - 15 minutes. Affected fish may be treated with oxalinic 

acid mixed with feed at 20 mg/kg of fish. Terramycin added 

to feed at 7.5 g/kg for 5 days, reduced to 3.75 g/kg for the 

succeeding 5 days also proved effective. Prefuran bath 

treatment for 1 hour at 2 ppm may also be implemented (see 

Appendix 1 for points to consider before using antibiotics 

and a list of anti - infectives recommended for use in marine 

food fish together with the withdrawal period).  

 

Infection 

The disease is also known as pseudomonad hemorrhagic 

septicemia. The only reported case of the disease is in cage - 

cultured Epinephelus tauvina.  

 

Causative agent:  

The causative agent is Pseudomonas sp.  

 

Stages affected:  

The bacteria may affect grouper at all stages.  

Gross clinical signs:  

Infected fish have extensive hemorrhagic erosions of the 

body. Ulcerations on the skin, fins and tails may also be 

observed. Other common signs of the disease are 

exophthalmia and corneal opacity.  

 

Effects on host:  

Twenty to 60% mortality may be observed in affected 

populations. A secondary epibiont fouling may also be 

observed. Internally, there is renal fragility, and dark red 

multifocal hepatic discoloration. Histologically, pathological 

changes consistent with subacute bacterial septicaemia are 

observed in the internal organs. Diffuse pericarditis and 

marked multifocal endocardial thrombosis and embolism are 

observed in the heart Thrombosis and embolism are also 

observed in the hepatic vein Diffuse pancreatic acinar cell 

atrophy and mononuclear cell infiltration are observed in the 

pancreas.  

 

Transmission:  

Pseudomonas spp. are ubiquitous in the aquatic 

environment. Pseudomonas infects fish when it is subjected 

to environmental stressors such as extreme water 

temperature changes, overcrowding, poor water quality and 

sub - optimal nutrition.  

 

Diagnosis:  

Squash preparation of the kidney and other internal organs 

as well as the affected areas may reveal large colonies of 

Pseudomonas sp. Pseudomonads are Gram - negative, 

straight or slightly curved rods but not helical in shape, 0.5 - 

1.0 µm in width and 1.5 - 5.0 µm in length. The bacteria 

may be isolated from the infected organ and affected areas 

using glutamate starch phenol red agar (GSP) or 

Pseudomonas - Aeromonas selective agar, a medium that 

selectively promotes growth of Aeromonas and 

Pseudomonas but inhibits growth of other bacteria. Internal 

examination of affected fish will show renal fragility and 

dark red multifocal discoloration of the liver.  

 

Preventive methods:  

Avoid the predisposing factors such as extreme water 

temperature changes, overcrowding, poor water quality, and 

sub - optimal nutrition to prevent pseudomonad infection.  

Control methods: Transferring affected fish into another 

tank with clean water may control the infection.  

 

Streptococcal Infection 

The disease is also known as red boil disease. The disease is 

often associated with vibriosis. The disease has been 

reported in Epinephelus malabaricus and E. bleekeri in 

Brunei Darussalam, Malaysia, Singapore and Thailand.  

 

Causative agent: The causative agent is Streptococcus sp.  

 

Stages affected: Streptococcus sp. could infect grouper at 

all stages but is common in fry and fingerling stages.  

 

Gross clinical signs:  

Affected fish are weak and display disoriented whirling 

motion. Exophthalmia and hemorrhages on the cornea, 

operculum, around the mouth and the anus could also be 

observed. Infected fish have red boils in the skin.  
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Effects on host:  

The red boils on the skin enlarge and eventually burst, 

exposing the necrotic musculature underneath and form 

small ulcers, which act as portals of entry for other bacteria. 

The disease may also cause systemic infections with few 

external signs. The infection could cause 10% mortality in 

affected fry but is not fatal to older fish.  

 

Transmission:  

The bacterium is ubiquitous in the environment, in the water 

and in carrier fish. Spread of the disease is associated with 

the presence of parasites, handling stress and sub - optimal 

water quality.  

 

Diagnosis:  

The bacteria grow well on BHIA, Todd - Hewitt agar, horse 

agar and TSA supplemented with 0.5% glucose. The 

colonies on agar plates appear small (0.5 - 1.0 mm 

diameter), yellowish, translucent, rounded and slightly 

raised. Streptococcus spp. are Gram - positive bacteria with 

ovoid or spherical cells, less than 2 µm in diameter, 

occurring in pairs or chains.  

 

Preventive methods:  Avoid the predisposing factors such 

as the presence of parasites, handling stress and sub - 

optimal water quality to prevent disease occurrence.  

 

Control methods:  

Affected grouper could be treated with oxolinic acid mixed 

with feed at 20 mg/kg of fish, and perfuran bath for 1 hour at 

2 ppm (see Appendix 1 for points to consider before using 

antibiotics and a list of anti - infectives recommended for 

use in marine food fish together with the withdrawal period).  

 

Infection 

Flexibacter spp. are long rod - shaped, Gram - negative 

bacteria with parallel sides and rounded ends, typically 0.5 

µm wide and 1 - 3 µm long. The bacteria do not possess 

flagella and move by gliding, thus are also known as the 

gliding bacteria. Some flexibacter spp. are widespread 

opportunistic bacterial pathogens. Some species of these 

yellow - pigmented bacteria have been associated with 

diseased fish, including Flexibacter columnare and F. 

maritimus, as well as other unidentified gliding bacteria 

referred to as Cytophaga - like bacteria. Flexibacter spp. are 

reported to cause bacterial gill disease and fin rot in 

groupers.  

 

Bacterial Gill Disease 

Bacterial gill disease has been reported in Epinephelus 

malabaricus and E. bleekeri in Brunei Darussalam and in 

Plectopromus leopardus in Indonesia. Cytophaga sp., 

Flexibacter sp. and Flavobacterium sp. cause bacterial gill 

disease in groupers in Brunei Darussalam. However, no 

bacteria were isolated from Plectropomus leopardus with 

bacterial gill disease in Indonesia, although 

histopathological examination showed rod shaped bacteria in 

the gills, which could possibly belong to the genus 

Cytophaga, Flexibacter or Flavobacterium.  

 

Causative agents:  

The disease is caused by Cytophaga sp., Flexibacter sp. or 

Flavobacterium sp.  

 

Stages affected: The bacteria usually attack fingerlings.  

 

Gross clinical signs:  

Affected fish become anorexic, lethargic and dark in color. 

Fish tend to remain near the surface and may be flaring their 

operculum. The gills produce excessive amounts of mucus 

and the gill filaments may stick together. The gills of 

affected fish become yellowish in color indicating gill rot.  

 

Effects on host:  

A high mortality rate of >80% may be observed within a 

week in affected populations. The bacteria attach to the gill 

surface, grow in spreading patches and eventually cover 

individual gill filaments that result in cell death. Gill lesion 

may cause respiratory difficulty and the fish eventually dies. 

Histologically, fusion of the secondary lamellae, epithelial 

hyperplasia and presence of rod - shaped bacteria could be 

observed in the gills.  

 

Transmission:  

The disease starts when the water quality deteriorates after a 

heavy rain. Silt and suspended organic particles from run - 

offs could irritate the gills and increase susceptibility to the 

disease. Low dissolved oxygen and high ammonia levels are 

often observed during disease outbreaks. Stress during 

grading makes fish susceptible to bacterial infection.  

 

Diagnosis:  

The disease is diagnosed by the presence of brown to yellow 

brown growth of bacteria in the gills (Fig.2 - 3). Microscopic 

examination of wet mounts of the gill will reveal bacteria 

that are in a slow gliding movement. Flexibacter sp. is a 

thin, long Gram - negative rod with parallel sides and 

rounded ends, typically 0.5 µm wide and 1 - 3 µm long, that 

grows in layers, one on top of the other, giving it the 

appearance of “columns” or “haystacks” under the 

microscope. The bacteria may be isolated using a selective 

media such as Selective Cytophaga agar and Hsu - Shotts 

medium. Colonies produced are pigmented yellow with 

rhizoids or root - like appearance.  

 

Preventive methods:  

Maintain good water quality and minimize stress by 

avoiding overcrowding, low dissolved oxygen and high 

ammonia levels. The occurrence of the disease could also be 

prevented by vaccination.  

 

Control methods:  

Transferring affected fish into another tank with clean water 

may control the infection. Affected fish may be treated with 

oxolinic acid mixed with feed at 20 mg/kg of fish and 

oxytetracycline at 75 mg/kg of fish/day for 10 days. 

Acriflavin dip at 100 ppm for 1 minute, and potassium 

permanganate at 2 - 4 ppm added to the water and allowed to 

dissipate over time could also be used to treat diseased fish 

(see Appendix 1 for points to consider before using 

antibiotics and a list of anti - infectives recommended for 

use in marine food fish together with the withdrawal period).  

 

1) Fin Rot 

Fin rot with hemorrhages usually affects Cromileptes 

altivelis from the wild in Indonesia. Flexibacter maritimus 
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was isolated from the lesions. Secondary Vibrio infection 

may worsen the fish condition if not treated. Fin rot is also 

observed in fish infected with Vibrio.  

 

Causative agent: The disease is caused by Flexibacter 

maritimus (synonyms: Cytophaga marina, Tenacibaculum 

maritimum).  

 

Stages affected: The bacteria usually attack fingerlings.  

 

Gross clinical signs:  

Affected fish become anorexic, lethargic and dark in color. 

Initially, the tip of the fin becomes grayish, and then it 

becomes eroded and hemorrhagic. The lesions progress into 

fin rot or extensive fin loss. Eventually, even the muscle 

fibers will be affected.  

 

Effects on host:  

Mortality rate of 80% may be observed within a few days if 

the infected fish are not treated.  

The bacteria could destroy the tail region within 2 days.  

 

Transmission:  

The occurrence of the disease is correlated with water 

salinity. The disease is observed when the fish are exposed 

to high salinity of 30 - 35 ppt. The bacterium infects the fish 

through damaged area on the fin region.  

 

Diagnosis:  

Squash preparation of affected areas examined under the 

microscope will reveal long rod - shaped bacteria (0.5 × 2.5 

µm) gliding slowly without flagella. The bacteria may be 

isolated from the infected tissue using Cytophaga agar 

prepared with seawater forming yellowish colonies.  

 

Preventive measures:  

Avoid rough handling of fish to minimize lesions, which 

could be portals of entry for the bacteria, due to mechanical 

damage.  

 

Control methods:  

Treatments should be implemented before secondary Vibrio 

infection sets in. Freshwater bath for 10 - 15 minutes and 

prefuran bath treatment at 1 - 2 ppm for 24 hours are 

effective in controlling the disease (see Appendix 1 for 

points to consider before using antibiotics and a list of anti - 

infectives recommended for use in marine food fish together 

with the withdrawal period).  

 

3. Conclusion 
 

This study provides a comprehensive overview of bacterial 

diseases in fish, their causes, and control measures. The 

findings have significant implications for the management of 

fish health and the sustainability of aquaculture. Future 

research should focus on developing more effective 

prevention and treatment strategies.  

 

References 
 

[1] Cruz - Lacierda, E. R., de la Peña, L. D. and 

Lumanlan - Mayo, S.2000. The use of chemicals in 

aquaculture in the Philippines. In: Use of Chemicals 

in Aquaculture in Asia, J. R. Arthur,  

[2] C. R. Lavilla - Pitogo and R. P Subasinghe (eds.), 

p.155 - 184. SEAFDEC Aquaculture Department, 

Iloilo, Philippines.  

[3] Hamid, H. I. H.2001. Cage culture of grouper in 

Brunei Darassalam. In: Report and Proceeding of 

APEC FWG Project 02/2000 “Development of a 

Regional Research Programme on Grouper Virus 

Transmission and Vaccine Development”, M. G. 

Bondad - Reantaso, J. Humphrey, S. Kanchanakhan 

and S. Chinabut (eds.), p.51 - 54. Asia Pacific 

Economic Cooperation (APEC), Aquatic Animal 

Health Research Institute (AHHRI), Fish Health 

Section of the Asian Fisheries Society (FHS/AFS) 

and the Network of Aquaculture Centers in the 

Pacific (NACA), Bangkok, Thailand.  

[4] Holt, J. G. (ed.) 1984. Bergey’s Manual of Systematic 

Bacteriology, Vol.1. Williams and Wilkins, 

Baltimore, U. S. A.964 p.  

[5] Holt, J. G. (ed.) 1994. Bergey’s Manual of 

Determinative Bacteriology, 9th Edition. Williams 

and Wilkins, Baltimore, U. S. A.816 p.  

[6] Kanchanakhan, S.1996. Diseases of cultured grouper. 

AAHRI Newsletter 5 (2): 3 - 4.  

[7] Koesharyani, I., Roza, D., Mahardika, K., Johnny, F., 

Zafran and Yuasa, K.2001. Manual for Fish Disease 

Diagnosis–II. Marine Fish and Crustacean Diseases in 

Indonesia. Gondol Research Institute for Fisheries of 

Indonesia and Japan International Cooperation 

Agency, Indonesia.49 p.  

[8] Lavilla - Pitogo, C. R., Castillo, A. R. and de la Cruz, 

M. C.1992. Occurrence of Vibrio sp. infection in 

grouper, Epinephelus suillus. J. Appl. Ichthyol.8: 175 

- 179.  

[9] Lee, K. K., Liu, P. C. and Chuang, W. H.2002. 

Pathogenesis of gastroenteritis caused by Vibrio 

carchariae in cultured marine fish. Mar. 

Biotechnol.4: 267 - 277.  

[10] Lee, K. K., Yang, T. I., Liu, P. C., Wu, J. L. and Hsu, 

Y. L.1999. Dual challenges of infectious pancreatic 

necrosis virus and Vibrio carchariae in the grouper, 

Epinephelus sp. Virus Res.63: 131 - 134.  

[11] Leong, T. S.1992. Diseases of brackishwater and 

marine fish cultured in some Asian countries. In: 

Diseases in Asian Aquaculture I, M. Shariff, R. P. 

Subasinghe and J. R. Arthur (eds.), p.223 - 236. Fish 

Health Section, Asian Fisheries Society, Manila, 

Philippines.  

[12] Leong, T. S.1998. Grouper culture. In: Tropical 

Mariculture, S. S. de Silva (ed.), p.423 - 448.  

[13] Academic Press, San Diego, U. S. A.  

[14] Leong, T. S. and Wong, S. Y.1990. Parasites of 

healthy and diseased juvenile grouper (Epinephelus 

malabricus Bloch et Scheider) in Malaysia. 

Aquaculture 68: 203 - 207.  

[15] Nash, G., Anderson, I. G., Shariff, M. and 

Shamsudin, M. N.1987. Bacteriosis associated with 

epizootic in the giant sea perch, Lates calcarifer, and 

the estuarine grouper, Epinephelus tauvina, cage 

cultured in Malaysia. Aquaculture 67: 105 - 111.  

[16] Ong, B.1988. Characteristics of bacteria isolated from 

diseased groupers, Epinephelus salmoides. 

Aquaculture 73: 7 - 17.  

Paper ID: SR23527014346 DOI: 10.21275/SR23527014346 2242 



International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 12 Issue 5, May 2023 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

[17] Saeed, M. O.1995. Association of Vibrio harveyi with 

mortalities in cultured marine fishes in Kuwait. 

Aquaculture 136: 21 - 29.  

[18] Yii, K. C. Yang, T. I. and Lee, K. K.1997. Isolation 

and characterization of Vibrio carchariae, a causative 

agent of gasteroenteritis in the grouper, Epinephelus 

coioides. Curr. Microbial.35: 109 - 115.  

[19] Zafran.1998. Flexibacter maritimus infection in 

humpback grouper, Cromileptes altivelis. Lolitkanta 

Newsletter No.9: 1 - 2.  

Paper ID: SR23527014346 DOI: 10.21275/SR23527014346 2243 




