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Introduction

Fish breeders often use a technique, which involves the immersion of fresh water fish that have been attacked by parasites in salt-water solutions as therapeutics. The concentrations and time of exposure for different species are still unknown. During transport salt is also frequently used as a stress response mitigator (Carneiro &Urbinati, 2001). Often osmoregulatory processes require large energy inputs.  Under resting conditions, the sodium/potassium pump consumes 20% of all of the energy burned in metabolism (Tufts & Boutilier, 1991).  The objectives of this group of experiments where to discover the LC50 of Tambaqui during a 24 hour period of NaCl exposure and evaluate the effects of four different salinity levels in the homeostasis and ion flow of the tambaqui. 

Materials and Methods

Two different experimental approaches where performed. Initially determining the LC 50 for the tambaqui and secondly simulating a salt-water exposure with three salinity levels (5, 10 and 15ppt) plus a control (0 ppt), followed by a recovery period in which the ionic (Na+, K+, Ca2+ and Cl-) flux was monitored. At the end of the recovery several plasmatic parameters including the ones used for the flow, plus hematocrit, pHi and pHe where analyzed.

Results and Discussion

Results show that CL 50 for tambaqui is 13.6 ppt (see figure below). Starting salt exposure fish from all three groups (5, 10 and 15ppt) significantly absorbed a great amount of Na+ and Cl-. In the first hour of the saline stress there was a differentiated loss of potassium in the salinities of 10 and 15 ppt in relation to the control. During the recovery period only the control and 5ppt groups showed to maintain homeostasis. After exposure plasma parameters showed a distinctive difference between the two highest salinity groups and the lower ones. The 10 and 15 ppt groups had significantly higher levels of Na+ and Cl- and lower hematocrit. Apparently the 15ppt group demonstrated some kind of cellular damage shown by the significantly higher levels of K+.  The damage caused by exposing healthy animals to sodium chloride levels of 15 ppt, demonstrated that this salinity level could become fatal for this species.  The use of NaCl in the prophylaxis of diseases or in the transport of these animals should be done with levels of 5 ppt or lower, because in this salinity they demonstrated recovery from the initial shock and maintained ionic homeostasis.  

Carneiro and Urbinati (2001) found that Brycon cephalus transported in water containing 0.6% sodium chloride exhibited a reduced physiological stress response.  The group of animals exposed to 10 ppt of sodium chloride suffered less than the fish exposed to 15 ppt.  Even so, during the recovery period, they did not maintain ionic control.  A well-defined, positive correlation (r2= 0.95) exists between the chloride and sodium ion concentrations encountered in the plasma of the animals of all of the groups tested, after the recovery period.  A significant increase of the delta pH was observed between the group of 10 ppt and the control group.  The tambaqui is considered a rustic species because it is capable of adapting to the most differentiated of situations.  Animals exposed to pH’s of approximately 3 or 3.5, presented significant losses of sodium, chloride, potassium and calcium (González et al., 1998; Wood et al., 1998).  Even so, they were able to recover these levels when they were submitted to a "recovery period" at pH 6 (Portela, 1998).
[image: image1.wmf]Salinity (ppt)

-5

0

5

10

15

20

25

Mortality (%)

-10

0

10

20

30

40

50

60

70

80

90

100

110

120


References

Carneiro, P.C.F., Urbinati, E.C., 2001. Salt as a stress response mitigator of matrinxã, Brycon cephalus (Günther), during transport. Aquaculture Res. 32, 298-307. 

Gonzalez, R.J.; Wood, C.M.; Wilson, R.W.; Patrick, M.L.; Bergman, H.L; Narahara, A. & Val, A.L. 1998. Effects os water pH and calcium concentration on ion balance in fish of the rio Negro, Amazon. Physiol. Zool., 71(1): 15-22

Portela, J.M., 1998. Efeitos do pH, cálcio e temperatura sobre a homeostase iônica de alevinos de tambaqui, Colossoma macropomum (Characiformes, Serrasalmidae). Dissertação de Mestrado. INPA/UA

Tufts, B.L. & Boutilier, R.G. 1991. Interactions between ion exchanges and metabolism in erythrocytes of the rainbow trout Oncorhynchus mykiss. J. Exp. Biol., 156: 139-151.

Wood, C.M.; Wilson, R.W.; Gonzalez, R.J.; Patrick, M.L.; Bergman, H.L.; Narahara, A. & Val, A.L. 1998. Responses of an Amazonian teleost, the tambaqui (Colossoma macropomum), to low pH in extremely soft water. Physiol. Zool., 71(6): 658-670

Acknowledgement

The authors would like to gratefully acknowledge CNPq (Conselho Nacional de Desenvolvimento Científico e Tecnológico) for supporting the principal author with a master’s assistantship. 

� EMBED JandelGraphicObject.2  ���








PAGE  
29

[image: image2.wmf]Salinity (ppt)

-5

0

5

10

15

20

25

Mortality (%)

-10

0

10

20

30

40

50

60

70

80

90

100

110

120

_1149920219.unknown

