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Introduction

Chemical signals released by fishes are among the most important factors mediating intra- and interspecific relationships. Such signals convey information about alarm (Giaquinto & Volpato, 2001), social hierarchy recognition (Giaquinto & Volpato, 1997), and predator-prey assessment (Jordão & Volpato, 2000). The olfactory system of fish responds to amino acids, bile acids, gonadal steroids and prostaglandins, the two last acting as pheromones. In gadids, silurids and cyprinids, the olfactory tracts are long and divided into distinct bundles. Each bundle connects to different areas of the brain and this organization can be an indicative of separate functional properties for each bundle.

The way this information is used in fish which have developed distinct degrees of differentiation of extra olfactory chemicals senses, has yet to be determined. The Brazilian catfish pintado, Pseudoplatystoma coruscans, is a voracious, carnivorous, nocturnal Ostariophysian fish. As a nocturnal species, chemically-mediated behaviors are expected to play a major role in agonistic relationships. In the present study we attempt to investigate the role of olfactory tracts in feeding and alarm reaction behaviors. Also, the decision whether to eat or to flee when simultaneously stimulated with alarm substance skin extract and food was tested in fish with intact and sectioned olfactory tracts.

Methods

We investigated the role of olfactory tracts in feeding and alarm reaction behaviors in the decision making in the dilemma ‘to feed or to flee’ exposing the fish, with intact and sectioned olfactory tracts, to alarm substance extract (distilled water as a control) and food. The following groups were set:

· Sham operated, in which the olfactory tracts were exposed during surgery but left intact;

· LOT section group, in which lateral olfactory tract was bilaterally transected; 

· MOT section group, in which medial olfactory tract was bilaterally transected; 

· TOTAL section group, in which MOT and LOT were bilaterally transected.

The following responses were considered components of feeding behavior: barbell movements, bottom food search, exploring, biting on the bottom and prey catching. Conspecific skin extract induced the following sequential alarm reactions: (1) dashing- alarmed fish swam at high velocities in unpredictable trajectories; (2) freezing- the fish suddenly stopped ongoing behavior remaining immobile on the bottom of the aquarium.

Results

Feeding behavior occurred in sham operated and in fish with olfactory tract section (either LOT, MOT and TOTAL) when distilled water (control) was introduced into the aquarium (Table 1). Latency to feeding was significantly lower in sham-operated fish (2.54s ± 1.02) when compared with olfactory tracts sectioned (LOT=36.56s ± 6.11; MOT=12.17s ± 4.72; TOTAL=12.25s ± 4.56; p<0.05).  

Feeding also occurred when fish were exposed to the skin extract, but this was restricted to fish with olfactory tract section. Alarm reaction, however, did not occur in any fish with sectioned tract (under skin extract: LOT= 0 alarm reaction vs 6 feeding events, Dunn’s test: Q=0.04; MOT= 0 alarm reaction vs 6 feeding events, Dunn’s test: Q=0.02; TOTAL= 0 alarm reaction vs 5 feeding events under skin extract, Dunn’s test: Q=0.03; p < 0.05; Table 1).

Table 1. Number of pintados with bilateral olfactory tract sections or sham operated that presented alarm reaction or feeding when exposed to skin extract and food stimulus. 

	
	 
	 LOT Section
	
	 MOT Section
	
	 Total Section
	 
	 Sham

	
	 
	N=6
	
	N=6
	
	N=5
	
	 N=4

	Alarm 
	
	0
	
	0
	
	0
	
	4

	Feeding
	
	6
	
	6
	
	5
	
	0


Feeding always involved obvious reaction: barbell movements, exploring, biting on the bottom and prey catching.

Sham-operated fish showed the typical alarm reaction and did not eat when stimulated with skin extract (4 alarm reaction vs 0 feeding events under skin extract, Dunn’s test: Q=0.05; p < 0.05, Table 1). 

Despite all groups with sectioned olfactory tracts react to food when stimulated with skin extract, the latency to such behavior was different according to the sectioned tract. Fish with LOT and TOTAL section showed a higher latency to react to food (33,48s ± 23.14 and 29.42s ± 11.71, respectively) than fish with MOT section (4.28s ± 1.44) (Figure 1).
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Conclusion
The results of the present study indicates that the so called taste subsystems (taste buds and solitary chemosensors) are sufficient to trigger and elicit feeding behavior and that the integrity of the olfactory tract, particularly LOT which has been implicated in feeding (Doving and Selset, 1980), is not necessary to maintain the quantitative extent of food detection. Information through the gustatory via (and its respective sub-systems) seems to be sufficient to elicit feeding behavior, even in the absence of a refined olfactory cue. Integrity of the tracts, although, seems to be required for mediating alarm reaction in Pseudoplatystoma coruscans. 

The results of our study stress the discussion to caution simplistic interpretations of experiments with suppression of one sensorial channel. A lack of behavior after olfactory suppression cannot be taken as a positive evidence for olfactory versus taste function.
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Figure 1. Latency (means values ±SD) to react to food in pintados with sectioned olfactory tract when exposed to skin extract. Different letters above the bars denote significant differences at p < 0.05. Fishes were submitted to total or partial (LOT or MOT) bilateral sections of the olfactory tracts.
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				latencia		para		comer		(em segundos)

				total		lateral		medial		sham						TOTAL		LOT		MOT

		S Alarme		25.13		3.88		1.93		sem resp				Skin Extract		29.42		33.48		4.28

				29.03		58.03		4.09		sem resp				Destilled Water		12.25		39.56		12.17

				51.89		3.67		6.04		sem resp

				19.02		55.26		5.59		sem resp

				22.05		52.02		5.02

				29.424		28.07		3.04										Skin Extract		Destilled Water

				11.71267621		33.4883333333		4.285								TOTAL		29.42		12.25

						23.1475926874		1.4409111701								LOT		33.48		39.56

																MOT		4.28		12.17

		Destilada		3.69		45.68		20.89		4.52		4.02

				20.82		33.45		3.45		8.56		8.56

				3.69		39.565		12.17		6.54		6.29

		média		12.255		6.115		8.72		2.02		2.27

		DesvP		8.2003631779
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