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Abstract 

The study focused on the bacteriological examination of Nile tilapia, Oreochromis 
niloticus, during fish disease outbreaks in various aquaculture farms and projects in Luzon, 
Philippines. Farm sites and aquaculture research projects which had outbreaks were visited 
from January 1994 to February 1996. Fish samples were observed to have disease signs like 
skin lesions, ulcerations, fin rot, body discoloration, mouth sore, eye opacity, exophthalmia, 
dislodged eyeball, and sluggishness. High mortalities of Nile tilapia were monitored in cage 
culture projects notably during the rainy season and cold months. 

Streaking into plates of nutrient agar, trypticase soy agar and Rimler•Shotts media was 
done for primary isolation of bacteria. Isolates were obtained from different tissues of dis• 
eased Nile tilapia samples.such as ulcerated skin and muscle, liver, kidney, spleen, gall blad. 
der and opaque eyes. All isolates had heavy growth of yellow colonies in Rimler•Shotts me• 
dia. In primary characterization tests, they were gram negative, rod.shaped, motile, oxidase 
positive, fermentative, 0/129 resistant and novobiocin resistant, suggesting that the colonies 
were aeromonads. Detailed examination using differential tests and AP! 20E showed the iso• 
lates to be Aeromo,ias hydrophila. 

All isolates were sensitive to chloramphenicol and oxolinic acid but resistant to ampicil• 
lin. Reaction to other antibiotics such as streptomycin, erythromycin and oxytetracycline var• 
ied from resistant, intermediate and sensitive. Experimental infection of the disease by im• 
mersion route was done and mortalities were monitored for 96 hrs. Results showed LC

50 
at 

1.5 x 106 at 96 h, LC
100 

at 108, and no mortality at 103 and control. Moribund fish mani• 
fested the same clinical signs as the naturally infected Nile tilapia. 

Consistent isolation of A. hydrophila from various tissues of diseased Nile tilapia 
during disease outbreaks shows a recurring septicemia. Occurrence of the disease has been 
observed in low•volume and high.density aquaculture of Nile tilapia during the rainy season 
and cold months when temperatures are low. Regular disease outbieaks pose a threat to the 
Nile tilapia industry, necessitating steps to control the disease and minimize economic losses. 
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tanks, ponds and cages. This could make the country one of the leading 
producers of cultured tilapia in the world (Bimbao et al. 1993). 

Although most freshwater fish species in the country have been affected by 
the epizootic ulcerative syndrome (EUS), the Nile tilapia remains resistant to the 

disease. Aeromonas hydrophila, a bacterial pathogen, is considered a secondary 

invader of EUS-infected and already compromised host (Roberts et al. 1993). 

A. hydrophila is incriminated in a hemorrhagic septicemia involving the Nile

tilapia with fish showing disease signs like external ulcerations and

hyperaemia at the margins of the eye orbit (Roberts 1993; Roberts and

Sommerville 1982). Lightner et al. (1988) likewise isolated A. hydrophila from

kidney and peritoneal fluid of tilapias with external ulcerations and ascites.

Reports of diseases with signilicant economic losses in cultured Nile tila­

pia in the country were rare before 1990. However, in the early 1990s, disease 

outbreaks with high mortalities were noted in low-volume and high-density 

aquaculture, especially in cage culture projects, leading to severe economic 
losses for tilapia breeders. The disease outbreaks in cultured Nile tilapia were 

investigated primarily by bacteriological examination of affected fish. Results 

are herein presented. 

Materials and Methodologies 

Bacteriological examination was done on different sizes of Nile tilapia 

showing signs of disease such as lesions and other abnormalities and obtained 

from cage projects in reservoirs and different aquaculture farms in Luzon, 
Philippines, where disease outbreaks and mortalities reportedly occurred from 

January 1994 to February 1996. The number of fish sampled per farm was 

limited by the fishfarmer/owner from five to 10 fish since disturbing the dis­
eased stocks during outbreaks would cause mortality of fish immediately after 

handling. 

Inoculation of nutrient agar media, tryptone soya agar and Rimler-Shotts 
media prepared in the laboratory was done in farm sites using an improvised 

isolation carton box to collect possible bacterial pathogens. Isolates were plated 

for primary culture and these were obtained from different tissues such as 
ulcerated skin and muscle, liver, kidney, spleen, gall bladder and opaque eyes. 

Bacterial colonies growing in the different petri plates were subcultured the 

following day. Primary characterization tests were done on the bacterial cul­

ture at the laboratory. Isolates were also sent to a collaborating laboratory, 

the Institute of Aquaculture, University of Stirling, for detailed examination .. 

The isolates were further characterized using detailed differential biochemical 

tests and API 20E. Sensitivity to selected antibiotics such as erythromycin (15 

mcg), tetracycline (30 mcg), streptomycin (10 mcg), ampicillin (10 mcg), 

oxolinic acid (2 mcg), and chloramphenicol (30 mcg) was determined by adopt­

ing the Kirby-Bauer disc diffusion technique in Mueller Hinton Agar. 

Experimental induction of the disease was done through immersion of 

the Nile tilapia fingerlings, with an average weight of 4 g each, in different 

concentrations of the identified isolate cultured in tryptic soy broth. The 

concentrations used were at 1.5 x 103, 104, 105. 106, 107, and 108 bacterial 
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cells per ml, with three replicates in each concentration using serial dilution. 

One treatment, without the isolate, served as a control. Before the induction, 

the isolate was passaged for five times into healthy Nile tilapia samples to 

enhance the virulence of the bacteria. The experiment used plastic bags con­

taining 10 liters of aerated water with 20 Nile tilapia in each bag. Total fish 

mortality was noted after 96 h of monitoring. Reisolation of the bacteria was 

conducted by plating from kidney, liver and spleen. Isolated bacteria from vari­

ous tissues were also identified. 

Results 

Gross Clinical Signs of Naturally Infected Nile Tilapia 

The disease was observed affecting all sizes of fish from fingerling to adult 

stage regardless of sex. Disease signs were frequently accompanied by 

hemorrhagic skin, ulcerations, loss of scales, mouth sores, eye abnormalities, 

fungal growth and/or tail and fin rot. Those with severe mouth sores displayed 

deformation of the upper and lower lips. Eye abnormalities, unilateral or 

bilateral, included hemorrhage in the orbit which degenerated to opacity, 

exophthalmia and bursting that dislodged the eyeball out of the socket. When 

both eyes were affected, darkening of the body was noted. Internal gross signs 

included pale liver occasionally with hemorrhagic spots and necrotic kidneys 

showing liquefaction. 

Some samples of Nile tilapia exhibited pupil constriction and total pupil 

closure. However, no other abnormality previously described in diseased fish 

was noticed. No bacterial growth was observed on the media inoculated with 

tissues from tilapia samples. 

Bacterial Isolates from Diseased Nile Tilapia Samples 

Streaking of inoculum from affected tissues into the agar (NA and TSA) 

plates led to heavy growth of bacterial colonies with similar morphological char­

acteristics. Those which were inoculated into the Rimler-Shotts media grew 

into yellow colonies. All the isolates were found to be gram negative, motile, fer­

mentative, oxidase positive, 0/129 resistant and novobiocin resistant. The iso­

lates appeared to behave as aeromonads in the primary characterization tests. 

A total of 82 isolates of aeromonads were collected (Table 1). 

Six bacterial isolates sent to the collaborating laboratory at the Institute of 

Aquaculture, University of Stirling, were examined in more detail using the 

scheme of Cowan and Steel (Barrow and Feltham 1993) based on the criteria 

given in Kreig and Holt (1984). The isolates were all presumptively identified 

as Aeromonas hydrophila. Additional tests were done on all isolates at the 

laboratory of the Freshwater Aquaculture Center at the CLSU to further char­

acterize the bacteria. Results of the tests are presented in Table 2. Six isolates 

were selected at random for confirmatory identification of the species using the 

API 20E (since only six units were available, the number of samples was also 

limited to six isolates). Responses to the tests also revealed characteristics typi­

cal of A. hydrophila. 
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Table 3. Sensitivities of the isolates of Aeromonas hydrophila to antibiotics 
such as streptomycin (Strept, 10 mcg), oxytetracycline (Oxytet, 30 mcg), 
and erythromycin (Erythro, 15 mcg). 

Isolate Strept Oxytet Erythro 

1 I s I 

2 I s R 
3 s s I 

4 I R R 
5 s R R 
6 I R R 
7 I R R 
8 s R R 
9 s s I 

10 s s R 
11 s s R 
12 s s R 
13 s s R 
14 I s R 
15 s s R 
16 I R R 
17 s s R 
18 s s R 
19 s s I 

20 I s I 

21 s s I 

22 s s R 
23 s s I 

24 s s I 

25 s s I 

Legend: S - Susceptible 
I - Intermediate 
R - Resistant 

Table 4. Mortality of Nile tilapia immersed at different concentrations of Aeromonas 
hydrophila after 96-hrs observation (n=20 fish). 

Fish Mortality 
Concentration 

(x 1.5) Rep.I Rep.2 Rep.3 Total Mean % 

108 20 20 20 GO 20 100 
107 15 15 12 42 14 70 
106 9 11 10 30 10 50 
105 6 7 5 18 6 30 
104 2 1 3 6 2 10 
103 0 0 0 0 0 0 

control 0 0 0 0 0 0 

the Nile tilapia yet the disease appeared systemic because of the isolation of A 

hydrophi/a from various tissues of the affected fish. This investigation, however, 

revealed various gross clinical signs of disease at varying degrees present in af­

fected Nile tilapia with or without eye disorders. Torres et al. (1990) were even 

able to isolate Aeromona.s spp. from "healthy" tilapia tissues such as kidney, 
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spleen and liver. Different types (or degree) of infection caused by A.

hydrophila in the channel catfish were mentioned by Grizzle and Kiryu (1993) 
The problem of resistance of microorganisms to antibiotics is a global 

concern (Inglis et al. 1993; Austin 1993). Drug resistance has been reported in 
microbial organisms, including A. hydrophila (Aoki et al. 1990). Misuse and 
unregulated use of antibiotics are common, leading to the development of resis­
tance to these drugs. 

Percent mortality of Nile tilapia in this study was noted from 10% to 50% 
in treatments 104 to 106 bacterial cells· mi-1. It is to be noted that the route of 
experimental infection was through immersion. It is presumed that immersion 
requires more concentration of bacterial cells to infect a fish than injection route, 
either intraperitoneal or intramuscular. The said concentrations, except at 103 
bacterial cells·ml"1, appeared to corroborate the findings of Saitanu (1986) that 
high density of A. hydrophila in infected areas at 103 to 105 cells• ml"' 
indicates a relationship between high numbers of pathogen and outbreaks of 
disease. 

Conclusion 

The consistent isolation of A. hydrophila from diseased Nile tilapia in 
several farms and different places during the rainy season and cold months 
suggests an epizootic type of disease. The bacteria is systemic since it has been 
isolated from various tissues of diseased fish. It is also revealing that all dis­
eased fish sampled were collected from low-volume and high-density fish farms 
classified under intensive aquaculture and none from the extensive or semi­
intensive system. Aeromonas spp. are described as opportunistic and secondary 
bacterial pathogens of fishes whose health has been compromised. Hence, two 
possible predisposing factors which compromised the health of the fish and 
were common in all the disease outbreaks could be identified: a) rainy seasons 
and cold months with low temperatures; and b) low-volume and high-density 
culture. 

The emergence of this septicemic disease in the Nile tilapia necessitates the 
re-evaluation of standard practices in Nile tilapia culture, especially in cages 
where economic losses have been severe. Cages with high stocking density as 
well as reservoirs that prevent circulation of water and cause nutrification and 
pollution should be evaluated. Setting up of cages was observed to have followed 
the chessboard type of cage positioning and not the ideal single line. Likewise, 
stocking density of Nile tilapia during the rainy season and cold months needs 
to be assessed. Based on the magnitude of fish mortality during outbreaks, this 
type of ipfection poses a significant threat to the culture of Nile tilapia in the 
country and needs to be checked. 
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