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EXTENDED ABSTRACT ONLY- DO NOT CITE
Introduction

Privileged by an amazing colorful and particularly diverse fish fauna, the Amazon basin has been an important source of ornamental species for international markets. The acceptance and quality of ornamental fish exploited from the Amazon region have been criticized worldwide because of its “rustic and primitive” procedures of capture, handling and transport. Since 1998, the Brazilian government and research groups from “Project Piaba” in collaboration with international institutions are investigating water quality criteria and health status of fishes exploited from Barcelos. Stress assessment seems to be an efficient physiological tool to estimate health status in fish. However, most of the classical stress indicators used in fish (hematocrit, blood glucose, ions and cortisol) are not feasible for Amazonian ornamental fish due to their limited size and blood availability. 

Cortisol is known to play an important role in stress, altering the fish homeostasis (Mommsen et al, 1999). Therefore alternative methods like whole body extraction (de Jesus et al., 1991) are helpful. This technique was validated for the several species and used as the main stress indicator (together with water quality parameters) to monitor the transport conditions of the Cardinal tetra (Paracheirodon axelrodi) from its natural habitats to the exporter’s facilities in Manaus. Cardinal tetra represents alone over 80% of the Amazon ornamental fish exports.

Material and Methods

Five different Amazonian fish species were selected for whole body cortisol determinations: Cardinal Tetra (Paracheirodon axelrodi), Marbled Hatchetfish (Carnegiella strrigata), Angelfish (Pterophyllum scarale), Apistogram (Apistogramma gibbiceps), and a Catfish, (Aspidoras sp).

Fishes were collected directly from their natural habitats in different streams (igarapés) near Barcelos (Amazonas), with the exception of P. scalare, which was obtained from a cultured stock at CAUNESP aquaculture station. 

Whole body cortisol extraction method was based on de Jesus et al. (1991) with modifications. Cortisol analysis was performed by Radioimunoassay (RIA) and results validated by serial dilutions and verification of parallelism with cortisol standard curve. 

In order to test if the validated method is suitable for routine stress assessment in Amazonian ornamental fish, a group of wild caught fish where submitted to in situ transport experiment. Fish and water samples were collected in nine different locations: stream (igarapé); plastic tubs; during the transport from the fishing camps to Barcelos; at the floating house in Barcelos (where fish are sorted, treated with salt and antibiotics); during the boat transport from Barcelos to Manaus at the beginning (Boat 1), middle (Boat 2) and at the and of a 30 hour trip (Boat 3); twelve hours (overnight) after arrival in the exporter’s facilities in Manaus (Exporter) and after a fifteen day quarantine. Water quality parameters (temperature, dissolved oxygen, conductivity, pH, hardness, ions, nitrite, nitrate and total ammonia) were assessed.

Results and Discussion 

The basal levels of whole body cortisol assessed in the five Amazonian ornamental fish and their respective recovery rates are shown in Table 1. 

Table 1. Whole body cortisol levels (mean ± SEM) and recovery rates in five Amazonian ornamental fish.

	Species
	Cortisol

(ng/g wet tissue)
	Recovery rate 

(%)

	P. axelrodi
	10.17 ± 3.74
	83.48 ± 6.17

	C. strigata
	8.21 ± 0.86
	67.15 ± 4.69

	A. gibbiceps
	30.35 ± 3.39
	74.39 ± 5.80

	P. scalare
	3.10 ± 0.37
	83.54 ( 4.38

	Aspidoras sp.
	59.27 ± 7.18
	78.82 ± 6.82


No apparent relationship between the phylogenetic position of fish and its respective whole body cortisol levels was observed, since in the two cichlid species, cortisol levels are around tem times higher in the apistogram when compared to angelfish (Table 1). Further studies on a more diversified group of Amazonian ornamental fishes need to be done to confirm or exclude a correlation between cortisol levels and their phylogenetic position. 

The whole body cortisol profile obtained during the stress monitoring of cardinal tetras is shown in Figure 1. The cortisol levels are gradually increasing from the igarapé to Barcelos. However a sudden elevation of cortisol levels is clearly noted in the floating house in Barcelos. In this site, fishes are roughly manipulated for sorting, water is renewed and prophylactic treatment with table salt and tetracycline are performed. During this process, which can extend up to 4 hours, fish are submitted to a stressing condition, demonstrated by a 6-fold increment on cortisol levels. Once in the boat, which usually leaves Barcelos at night, fishes are able to gradually recover their cortisol levels to slightly above basal levels (boat 2). The evaluation of water quality parameters revealed progressive increases in pH (from 4.85(0.08 to 6.36(0.09) and total ammonia (from 0.56(0.04 to 7.97(0.27 mg/l), and a concomitant drop on the dissolved oxygen levels to values slightly above 1 mg/l. Despite of the lowered water quality standards, no mortality was observed. 
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Figure 1. Whole body cortisol profile in cardinal tetra submitted to different stages of the commercialization process from its natural habitats to the exporter’s facilities in Manaus. * indicates significant differences (p<0.05) from the first sampled site (igarapé). Different letters indicate a statistical difference between two lots of cardinal tetras kept under quarantine period. 

Overnight recovery at the exporter’s facilities decreased cortisol levels close to basal. However, after fifteen days of quarantine the cortisol values tended to rise again. This might be explained by a strong rainstorm that occurred 48 hours before sampling causing some mortality in many tanks at the exporter’s facilities. Fish from our lot did not die, but surely this affected cortisol levels. To try and understand what happens during quarantine a second distinct lot was transported to Manaus and evaluated through the final three stages including quarantine (see insert with dashed lines in Figure 1). Showing us that near basal levels can be achieved if suitable conditions are warranted during quarantine. Furthermore, this parallel assay also confirmed the stability and reproducibility of our alternative method, since this lot of cardinal was from a different igarapé (Ig. Puxurituba) and was transported in another independent boat trip.

Conclusions

In conclusion, the developed alternative method for extraction and quantification of whole body cortisol profile revealed to be an efficient tool for the stress assessment in small fishes and its application could open a new perspective for the stress related biology and the establishment of new quality criteria for Amazonian ornamental fish increase its participation on the international ornamental fish trade.
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