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ABSTRACT: The objectives of this study were to assess the effect of
the intake of aflatoxin on the development of tilapia and to evaluate
the impact of inoculation with Aeromonas hydrophila on performance
parameters, so these two individual tests were performed. One
hundred and twenty fingerlings aged 35 days old, with mean weight
of 1.55 # 0.005 g and mean length of 5 cm were used in each test,
distributed in 20 tanks. Each experimental unit consisted of a 60 L
tank with six fingerlings. In the first experiment, increasing levels of
aflatoxin (0.350, 0.757, 1.177 mg.kg feed™) were used as treatments
and, for the control group, a diet without aflatoxin was used in a
completely randomized design with four treatments and five
replicates. In the second experiment, a control group of Nile tilapia
fingerlings was used and received a diet without aflatoxin, inoculated
with saline solution (group 1) and Aeromonas hydrophila (group 2), as
well as groups of animals fed on diets containing 0.350 mg kg feed
of aflatoxin (group 3), 0.757 mg.kg feed! of aflatoxin (group 4) and
1.177 mgkg feed of aflatoxin (group 5), and these groups were
inoculated with Aeromonas hydrophila. The survival rate and the total
length of fingerlings were influenced by the treatments (p < 0.05).
The synergistic action of aflatoxins and Aeromonas hydrophila was
effective and caused the death of experimental fish, thus affecting

feed conversion and length.
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RESUMO: Os objetivos deste estudo foram analisar o consumo de
aflatoxinas sobre o desenvolvimento de alevinos de tildpia e avaliar
o efeito da inoculagio de Aeromonas hydrophila sobre os parAmetros
de desempenho produtivo dos animais. Para isso, dois testes indivi-
duais foram realizados. Foram utilizados 120 alevinos com 35 dias e
1,55 = 0,005 g de peso médio em cada ensaio, distribuidos em 20
aqudrios. Cada unidade experimental foi constituida por um aqudrio
de 60 L com seis alevinos. No primeiro ensaio, como tratamentos
foram utilizados niveis crescentes de inclusio de aflatoxina (0,350;
0,757; 1,177 mg.kg ragdo™) e um grupo controle com ragio sem afla-
toxina, em um delineamento inteiramente randomizado com quatro
tratamentos e cinco repeti¢oes. No segundo ensaio, utilizou-se um
grupo controle que recebeu ragio livre de aflatoxina, o qual foi inocu-
lado com solugio salina (grupo 1) e Aeromonas hydrophila (grupo 2),
bem como grupos de animais que receberam ragio contendo
0,350 mg.kg feed” de aflatoxina (grupo 3); 0,757 mg.kg feed' de
aflatoxina (grupo 4); e 1,177 mg.kg racio” de aflatoxina (grupo 5),
sendo estes grupos inoculados com Aeromonas hydrophila. A sobrevi-
véncia e o comprimento total dos alevinos foram influenciados pelos
tratamentos (p < 0,05). A agdo sinérgica de aflatoxinas e Aeromonas
hydrophila mostrou-se eficaz ao provocar a morte dos alevinos e in-
fluenciar a conversio alimentar e comprimento.
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'Laboratério de Microbiologia e Imunologia Animal; Universidade Federal do Vale do S&o Francisco (UNIVASF) - Petrolina (PE), Brazil.
2Laboratodrio de Pesquisas Micoldgicas (LAPEMI); Departamento de Microbiologia; Universidade Federal de Santa Maria (UFSM) — Santa Maria (RS), Brazil.

*Corresponding author: mateus.costa@univasf.edu.br
Received on: 07/16/2012. Accepted on: 10/21/2013

Arq. Inst. Biol., Sdo Paulo, v.80, n.4, p. 400-406, 2013



Aeromonas hyfrophila in tilapia (Oreochromis niloticus) after the intake of aflatoxins

INTRODUCTION

Despite the long tradition and practice of fish farming in
some countries throughout the world, it is still considered
as a new food production sector, but one that has grown
rapidly over the past 50 years. In the period from 1970 to
2008, the production of fish for consumption increased an
average of 8.3% per year. In Latin America, Brazil has made
progress and is now recognized as one of the countries with
the greatest water potential in the world (FAO, 2010).

Despite the increasing development of aquaculture
around the world, some barriers still need to be dealt
with, such as the inadequate nutrition of the animals.
The presence of mycotoxins, such as aflatoxins, in feed is
a factor that can lead to lowering the immune response
in fish. Aflatoxins are toxic metabolic products produced
by Aspergillus flavus and A. parasiticus (BenneTT; KLICH,
2003). They are common feed contaminants in corn,
peanut meal and cotton seed meal, which can be used to
produce feed (Er-Savep; Kuarir, 2009). They can make
fish more susceptible to stress of any kind, presenting toxi-
cologic manifestations and effects on the immune system,
and they may also cause chronic and acute effects (MI1LLER;
TreENHOLM, 1997). When homeostasis is disturbed, fish
become highly vulnerable to infections, which may be
caused by opportunistic pathogens, required or faculta-
tive, and these may be present in the culture environment
(RoBEerts, 1981). The involvement of Aeromonas spp. in
sickness is usually associated with other conditions, and its
pathogenicity appears to be related to the stress of debili-
tated hosts. Species of Aeromonas spp. mesophilic, mainly
A. hydrophila, have been associated with economic losses
throughout the world (Janpa; AssorT, 2010).

Currently, the Aeromonas genus is considered to be as-
sociated with aquatic environments, being isolated from
drinking water, waste water and sewage in various stages of
treatment (JANDA; ABBOTT, 2010).

Table 1. Composition of experimental feeds.

The purpose of this study was to evaluate the effect of
increasing levels of aflatoxin in the feed of Nile tilapia and
the effect of inoculation on Aeromonas hydrophila after pro-
viding increasing levels of aflatoxin in feed.

MATERIAL AND METHODS

Animals

Male Nile tilapia fingerlings aged approximately 35
days old, with mean weight of 1.55 = 0.005 g, mean
length of 5 cm and originated from the Integrated Center
for Fishery Resources (Centro Integrado de Recursos
Pesqueiros — CIRPA), Petrolina (PE), Brazil, were used.
The animals (n = 120) were distributed in 20 tanks with
60 L working volume in a completely randomized design.
Therefore, each experimental unit consists of one tank
with six fingerlings.

The tanks had constant aeration. The experiment was
managed by daily siphoning in the morning (at 7 a.m.) and
afternoon (at 4:30 p.m.), with the removal of 40% of water,
of the feces and any remaining feed. The internal cleaning of
the tank walls was measured daily to prevent the prolifera-
tion of periphyton.

This work was approved by the Ethics Committee for
Research in Human and Animal Studies at Univasf, report

number 27091053, of October 6, 2010.

Diet

Four diets were formulated with 30% digestible protein and
3,000 keal of digestible energy (Table 1). To prepare the di-
ets, the feed was ground through a 1 mm sieve, moistened,
pelleted in an experimental electrical pelletizer, and then pel-
lets were dried in a forced air circulation oven for 24 h at

Soybean meal 70.79 70.79 70.79 70.79
Maize 16.70 16.70 16.70 16.70
Soybean oil 5.00 5.00 5.00 5.00
Dicalcic phosphate 2.80 2.80 2.80 2.80
Calcitic lime 0.20 0.20 0.20 0.20
Mineral and vitamin supplement** 4.00 4.00 4.00 4.00
Salt 0.50 0.50 0.50 0.50
Butylated hydroxytoluene (BHT) 0.01 0.01 0.01 0.01
Total 100.00 100.00 100.00 100.00

*According to ROSTAGNO et al. (2000); **Guaranteed levels per kilogram of product: Vitamin A - 1,200,000 IU; Vitamin D3, 200,000 IU; Vitamin
E - 12,000 mg; Vitamin K3 - 2400 mg; Vitamin B1 - 4800 mg; Vitamin B2 - 4800 mg; Vitamin B6 - 4000 mg; Vitamin B12 - 4800 mg;

Folic acid - 1200 mg; Calcium pantothenate - 12,000 mg; Vitamin C - 48,000 mg; Biotin - 48 mg; Choline - 65,000 mg; Niacin - 24,000 mg;
Fe - 10,000 mg; Cu - 6000 mg; Mn - 4000 mg; Zn - 6000 mg; | - 20mg; Co - 2 mg; Se - 20 mgq.
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56°C. They were then fragmented to fit the mouth of the
fingerlings.

The aflatoxin added to the feed was obtained by dry
fermentation with the Aspergillus parasiticus fungus (NRRL
2999) in sterile rice. After being grounded and quantified, its
inclusion was made by the premixing in the maize fraction,
prior to mixing the other feed ingredients.

Feeding was performed three times a day, at 8 a.m, at
noon and at 5 p.m. Every week, the experimental units were
weighed to provide a suitable amount of feed. The supplied
feed was the same in the two phases of the experiment for
their respective treatments.

The aflatoxin added to feed was obtained by dry fermen-
tation with the Aspergillus parasiticus fungus (NRRL 2999)
in sterile rice. After ground and quantified, its inclusion was
made by premixing in the maize fraction, prior to mixing the
other feed ingredients.

Test 1: Effect of aflatoxin on the
performance of Nile tilapia

Treatments used to evaluate the effect of aflatoxins on Nile
tilapia fingerlings consisted of four feeds, one control (with-
out the addition of aflatoxin) and three others with increasing
levels of aflatoxin (0.350, 0.757 and 1.177 mg.kg feed?). The
experimental model was designed in four treatments and five
replications. Feed was supplied at a level of 8% of the biomass.

Daily, in the morning and in the afternoon, before si-
phoning, the oxygen concentration, temperature, electrical
conductivity and the pH of the tank water were measured.
After 30 days of experiment, the animals were weighed to
determine the parameters of growth, weight gain and appar-

ent feed conversion.

Test 2: Effect of aflatoxin on the
virulence of Aeromonas hydrophila
in Nile tilapia

For this experiment, five treatments and four replications
were used. The treatments considered were: a group of Nile
tilapia fingerlings that received feed without aflatoxin and
was inoculated with saline solution (group 1); a group that
received feed without aflatoxin and was inoculated with
Aeromonas hydrophila (group 2); a group that received a diet
containing 0.350 mg.kg! of aflatoxin and was inoculated
with Aeromonas hydrophila (group 3); a group that received
a diet containing 0.757 mgkg"' of aflatoxin and was in-
oculated with Aeromonas hydrophila (group 4); and a group
that received a diet containing 1.177 mg.kg" of aflatoxin
and was inoculated with Aeromonas hydrophila (group 5).
The isolated Aeromonas hydrophila was obtained from
Lophiosilurus alexandri, from CIRPA (Petrolina/PE, Brazil).

Each experimental unit consisted of a tank containing six
fish. Feed was supplied at a level of 8% of the biomass.

After 30 days of supplying feed, when the fishes were
with mean weight of 8.29 = 0.82 g, the inoculation of the
Aeromonas hydrophila in tilapia Nile was performed by means
of a bacterial inoculum prepared in dilution with sterile saline
solution to a concentration of 10® CFU/mL. This solution
was intramuscularly injected at the rate of 0.5 mL/animal,
lateral-dorsal right. Pure saline (0.65%) solution was inject-
ed in a similar fashion (Borjink; BRanDAO, 2001).

The physical-chemical parameters of the water from the
tanks were also daily measured in this experiment, in the
morning (at 7 a.m.) and in the afternoon (at 4:30 p.m.).
Before the inoculation of A. hydrophila in the fish, a culture
of tank water was made in blood Agar to check for the pos-
sible presence of bacteria in the aquatic environment itself.
After inoculation, the animals were evaluated for possible
manifestations of infection by Aeromonas hydrophila (exter-
nal lesions, ascites etc.) and mortality for two weeks. At the
end of the test period, after being anesthetized with benzo-
caine (100 mg/L) and euthanized by medullar section, the
fishes of each experimental unit were weighed and measured
to determine the performance and carcass parameters (final
weight, apparent feed conversion, weight gain, standard
length, total length, width, final height, carcass yield, carcass
yield without head). Two fishes from each experimental unit
had their liver extracted in order to determine the hepatoso-
matic index (IHS) [(liver weight / body weight) x 100], and
for one of them a bacterial culture of the kidney was made
in Tryptone Soya Agar (TSA). The culture in TSA was also
performed for all the fishes killed as a result of inoculation.
Then, we proceeded with the biochemical characterization of
the isolates (QuinN et al., 1994).

After all the proposed parameters were assessed, and
when the performance values, survival rate, carcass param-
eters and THS were calculated, as well as all the physical-
chemical parameters of the water, data were subjected to
analysis of variance (One-way ANOVA). In the event of
significant effect, the Tukey’s test (p < 0.05) was carried out
with the software Statistica 7.0.

RESULTS

Effect of aflatoxin on the
performance of Nile tilapia

Tank water and bacterial culture

The mean values for temperature, pH, dissolved oxygen and
electrical conductivity, in the morning and in the afternoon,
were 27.28 = 0.06°C and 28.14 + 0.12°C; 7.24 = 0.04
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and 7.14 = 0.04; 6.94 = 0.11 mg/L and 6.73 = 0.17 mg/L;
68.87 = 2.75 uSm/cm and 63.71 = 3.68 uSm/cm, respec-
tively. There was no variation in these parameters among
treatments (p > 0.05).

Survival, growth and feed conversion

During the experimental period, the survival rate was of
100% in all units. The initial weight, growth and feed
conversion averages of tilapia fingerlings submitted to
diets with increasing levels of aflatoxin are presented
in Table 2. The initial weight of fingerlings used in the
experiment was statistically similar among treatments
(p > 0.05). The final weight, weight gain and feed con-
version averages showed no significant differences among
treatments (p > 0.05).

Effect of aflatoxin on the virulence of
A. hydrophila in Nile tilapia

Tank water and bacterial culture

Mean values for temperature, pH, dissolved oxygen and
electrical conductivity, in the morning and in the after-
noon, were 27.31 £ 0.09°C and 28.14 + 0.12°C; 7.2 £ 0.05
and 7.14 = 0.05; 7.14 = 0.15 mg/L and 6.76 = 0.15 mg/L;
86.81 + 0.63 uSm/cm and 82.58 = 4.5 uSm/cm, respec-
tively. There was no variation of these parameters among
treatments (p > 0.05).

There was no growth of Aeromonas spp. from the
tank water. The bacterial culture of the fish that died dur-
ing the experimental period showed the growth of bac-
terial colonies of Aeromonas; however, the same was not
observed for the culture from the fingerlings’ kidney at
the end of the experiment.

Survival rate, growth and feed conversion

Under the conditions of this experiment, the animals died af-
ter 24 hours, those that underwent necropsy showed ascites,
as well as purulent and bleeding external lesions. Seventy-
two hours after inoculation, the necrosis of the caudal fin
was also observed.

The survival percentages of Nile tilapia fingerlings sub-
mitted to diets with increasing levels of aflatoxin and inocu-
lated with A. hydrophila are shown in Figure 1. Survival was
influenced by the treatments; survival rate was higher for the
treatment in which the fishes received feed without aflatoxin
and were inoculated with saline solution (T'1) (p < 0.05) in
comparison with the other treatments, which did not differ
among each other.

The mean final weight and weight gain values showed no
significant differences between treatments according to aflatox-
in doses (p > 0.05) and inoculation with saline or A. hydrophila.

The mean values of apparent feed conversion of Nile ti-
lapia fingerlings are demonstrated in Figure 2. Their values
showed significant differences (p < 0.05) between groups that
were fed without aflatoxin and inoculated with saline solution
(Treatment 1) and the group that received diets containing
1.177 mgkg" of aflatoxin and was inoculated with Aeromonas
hydrophila (Treatment 5); mean value was lower for treatment 1.

83.3a

Survival (%)

Treatments

(1) group of fingerlings receiving control diet and inoculated with
saline solution; (2) control diet and inoculated with A. hydrophila;
(3) diet containing 0.350 mg.kg™' of aflatoxin and inoculated with
A. hydrophila; (4) diet containing 0.757 mg.kg™' of aflatoxin and
inoculated with A. hydrophila; (5) diet containing 1.177 mg.kg™' of
aflatoxin and inoculated with A. hydrophila.

Treatments with different letters are significantly different.

Figure 1. Survival of Nile tilapia (Oreochromis niloticus) fingerlings
subjected to challenges with increasing doses of aflatoxin and
inoculated with A. hydrophila.

Table 2. Mean values of performance parameters and apparent feed conversion of Nile tilapia fingerlings submitted to diets with

increasing levels of aflatoxins.

Initial weight (g) 1.55+0.01 1.55 £ 0.00 1.55+0.01 1.55+0.01 0.25
Final weight (g) 8.52 +0.58 8.26 +0.99 8.39 £ 0.80 8.00=1.01 0.81
Weight gain (g) 6.96 = 3.48 6.71 £5.95 6.83 481 6.45 = 6.06 0.81
AFC 1.08 £ 0.04 1.11+0.08 1.09 £ 0.05 1.13+0.09 0.56

AFC: apparent feed conversion.
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(1) group that received control diet and was inoculated with saline
solution; (2) on control diet and inoculated with A. hydrophila; (3)
diet containing 0.350 mg.kg™' of aflatoxin and inoculated with

A. hydrophila; (4) diet containing 0.757 mg.kg™' of aflatoxin and
inoculated with A. hydrophila; (5) diet containing 1.177 mg.kg™' of
aflatoxin and inoculated with A. hydrophila.

Treatments with different letters are significantly different.

Figure 2. Apparent feed conversion of Nile tilapia fingerlings
(Oreochromis niloticus) subjected to challenges with increasing
doses of aflatoxin and inoculated with A. hydrophila.

10 9.95ap 10.13ab 9.78ab

Total length (cm)

Treatments

(1) group receiving control diet and inoculated with saline solution;
(2) control diet and inoculated with A. hydrophila; (3) diet containing
0.350 mg.kg™" of aflatoxin and inoculated with A. hydrophila;

(4) diet containing 0.757 mg.kg™' of aflatoxin and inoculated with

A. hydrophila; (5) diet containing 1.177 mg.kg' of aflatoxin and
inoculated with A. hydrophila.

Treatments with different letters are significantly different.

Figure 3. Total length (cm) of Nile tilapia fingerlings
(Oreochromis niloticus) that were subjected to challenges with
increasing doses of aflatoxin and inoculated with A. hydrophila.

Carcass characteristics
The final results of standard length, width, height, body width
and carcass yield with and without including the head of the
fingerlings are found in Table 3. The mean body parameters
showed no significant differences between treatments (p > 0.05).
The total length of the animals is shown in Figure 3. The
total length of treatment 1 (the group on the diet without af-
latoxin and inoculated with saline solution) was significantly
greater (p < 0.05) in relation to treatment 5 (group that re-
ceived the diet containing 1.177 mg.kg’ aflatoxin and was
inoculated with Aeromonas hydrophila).

Hepatosomatic index and condition factor

The values of hepatosomatic index and condition factor of
fingerlings are shown in Table 4. There was no significant
effect on the hepatosomatic index and the condition factor

in animals (p > 0.05).

DISCUSSION

Mean values of physical-chemical parameters of tank water,
pH, dissolved oxygen, electrical conductivity and morning
and evening temperatures remained within appropriate lim-
its for the species (EL-SayED, 20006).

The analysis of performance and carcass parameters
showed no differences between the group fed with aflatoxin
and the control in test 1 of this study. DENnG et al. (2010),
after evaluating the effect of aflatoxins on the tilapia diet for
a period of 20 weeks, did not observe toxic effects when ad-
ministered at concentrations of 1.6 mg/kg, thus attributing
this to good growing conditions. However, EL-SAvED and
KnaLIL (2009) demonstrated acute toxic effects and changes
in behavior among sea bass (Dicentrarchus labrax L.) fed with
aflatoxin at concentrations of 0.018 mg/kg, which were low-
er than those used in our study. The quantities of aflatoxin
used in this study correspond to estimated values of DL, for
all animal species (0.3 to 9.0 mg/kg) (MckEAN et al., 2004).

According to Tuan et al. (2002), doses of aflatoxin
above 2.5 mg/kg in the diet of Nile tilapia may adversely
affect growth parameters, with mortality associated with
the intake of aflatoxins, which can be observed in doses
up to 100 mg.kg feed™’. LopEs et al. (2005) observed a de-
crease in the growth of silver catfish fingerlings (Rhamdia
quelen) fed on a diet containing aflatoxin at a concentra-
tion of 0.204 mg/kg, but no effect was observed on the
survival of fishes even when doses of 1.177 mg/kg were
administered.

The sensitivity of fish to mycotoxins is variable, and the
rainbow trout species exhibits more sensitivity (BAILEY et al.,
1996). Arana et al. (2002) showed that the trout genotype
can significantly affect the effect of aflatoxins on growth
parameters and weight gain. The catfish is a resistant fish
(JanTRAROTAL; LOVELL, 1991), which was also confirmed by
Lores et al. (2005) after evaluating the effect of aflatoxins
on catfish. This indicates the importance of the impact of
the species and intrinsic genetic components on the effects
caused by micotoxins on fish, and this may explain some of
the results described in this study.

The isolate from A. hydrophila used in test 2 of this
study was effective for causing the death of the fish, which
is in agreement with several reports in literature which in-
dicate this bacterium as being the main pathogen of aquat-
ic organisms (Bo1jINk; BRANDAO, 2001, 2004; KuBITZA;
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Table 3. Mean final values of body parameters of Nile tilapia subjected to challenges with increasing doses of aflatoxin and inoculated

with A. hydrophila.

Standard length (cm) 8.24 +0.09 8.38+043 8.35+0.25 8.18+0.53 7.67+0.26 0.11
Width (cm) 1.53+0.03 1.53+0.08 1.55+0.10 1.48 £ 0.02 1.38+0.11 0.06
Final height (cm) 3.05 = 0.07 2.98 £ 0.02 3.15+0.20 2.96 = 0.08 2.84+0.22 0.15
Carcass yield (g) 1532091 1577169 1586191 1460149 1390=x2.64 0.61
Carcass yield without head (g) 10.84 +0.78 1145+ 1.51 1144158 10.22+1.25 8.67 = 1.01 0.06

(1) group receiving control diet and inoculated with saline solution; (2) control diet and inoculated with A. hydrophila; (3) diet containing
0.350 mg.kg' of aflatoxin and inoculated with A. hydrophila; (4) diet containing 0.757 mg.kg" of aflatoxin and inoculated with A. hydrophila;
(5) diet containing 1.177 mg.kg™' of aflatoxin and inoculated with A. hydrophila.

Table 4. Hepatosomatic index and condition factor of Nile tilapia subjected to challenges with increasing doses of aflatoxin and

inoculated with A. hydrophila.

HSI 1.25+0.4 1.14+0.34

1.98 +0.62 1.42 +0.22 1.35+0.55 0.24

CF 1.75+0.03 1.48 +0.15

1.73 £0.02 1.77 £0.25 1.82+0.11 0.1

(1) group receiving control diet and inoculated with saline solution; (2) control diet and inoculated with A. hydrophila; (3) diet containing
0.350 mg.kg™' of aflatoxin and inoculated with A. hydrophila; (4) diet containing 0.757 mg.kg™' of aflatoxin and inoculated with A. hydrophila;
(5) diet containing 1.177 mg.kg' of aflatoxin and inoculated with A. hydrophila.

HSI: hepatosomatic index; CF: condition factor.

Kusrtza, 2004; PavaNELLI et al., 2008; PLumBs; HaNSON,
2011). The death of the animals 24 hours after the chal-
lenge with necropsy showed ascites, as well as purulent
and bleeding external lesions. Seventy-two hours after the
inoculation, with the fishes presenting necrosis of the cau-
dal fin, results were similar to those described for septice-
mic infections caused by Aeromonas spp. in other studies
(Borjink et al., 2001; Borjink; BRanDAO, 2001, 2004).

After bacterial inoculation, significant differences
were observed between the control group and those fed
with aflatoxin at 1.177 mg.kg" for feed conversion and
total length. These results indicate the synergistic action
between aflatoxins and Aeromonas hydrophila. The effect of
aflatoxins on the liver and immune system is well known,
causing a great deal of damage to the metabolism of pro-
teins, carbohydrates and lipids (MALLMANN et al., 1994;
RosmaNINHO et al., 2001; BENnETT; KLICH, 2003). The
fishes receiving aflatoxin become sensitive to stress due to
environmental and microbial factors (RosMANINHO et al.,
2001; Lores et al., 2005). It is believed that the same may
have occurred in our study, with reduced parameters of
apparent feed conversion and total length. In the present
study, there was no change in the hepatosomatic index,
which would suggest liver damage.

Currently, intensive systems of Nile tilapia produc-
tion are associated with stress, overstocking and admin-
istration of diets containing products of plant origin
(CyriNoO et al., 2004; HussaIN, 2004; PavaNELLI et al.,

2008). This fact predisposes fish to aflatoxin contamina-
tion, described as feed contaminants produced by vari-
ous aquatic organisms, possibly reaching levels of 3.388
g (ABDELHAMID et al., 1998; Farasi et al., 2006). This is
a cause for concern, especially when considering the ef-
fects of interaction of this contaminant with fish patho-
gens, such as viruses and bacteria (RosmaNINHO et al.,
2001).

CONCLUSION

It was observed that doses up to 1.177 mg.kg feed of afla-
toxin do not affect the performance and carcass yield of Nile
tilapia fingerlings. However, the synergistic action of aflatox-
ins and Aeromonas hydrophila strongly affects feed conver-
sion and the length of the fish.
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