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Introduction

Metals are introduced into aquatic systems as a result of the weathering of rocks and soils, and also from, human activities, involving mining, in which the processing and uses of metals, for industry contributes to the input of metals into the aquatic environment (Gutenmann et al., 1988). Metalic cations like copper, zinc and iron are essential for fish metabolism while others such as mercury, cadmium and lead have no know role in biological systems. For the normal metabolism of fish, the essential metals must be taken up from water, food or sediment. However, similar to the route of essential metals, non-essential ones are also taken up by fish and accumulate in their tissues (Canli & Atli, 2003). Laboratory experiments showed that accumulation of heavy metals in tissue is largely dependent upon metal concentrations in the water, or in the food, and the exposure period. In animal tissues, iron is predominantly found in compounds containing a porphyrin nucleus. Oxygen is bound to porphyrin-iron containing molecules either in hemoglobin (Hb) or in myoglobin (Mb). During the severe anaemia, iron deficient erythropoiesis may develop and result in reduced hematocrit (Ht) and blood hemoglobin concentrations (Vangen & Henre, 2002). 

Hematological analysis has commonly been used to detect iron deficiency in fish. Aerobic metabolism depends on iron because of its role in the functional groups of most enzymes of the Krebs cycle as an electron carrier in cytochromes. 

An interaction between iron and ascorbic acid has been shown to occur both at the intestine level and in vivo (fish). In homeoterms, ascorbic acid is know to prevent the formation of insoluble and unabsorbable iron compounds and reduce ferric to ferrous iron, which is essential for iron uptake into the mucosal cells (Halberg et al., 1987).

This work describes the effect of three different levels of iron associated with vitamin C in hematology and glucose level of tambaqui (C. macropomum). 
Material and Methods
The levels of iron in diet 1 were 30mg per kg associated with no vitamin C, diet 2 with 30mg of iron with 100mg of vitamin C per kg of ration , and diet 3 with 300mg of iron added with 100mg of vitamin C.

Three distinct groups of three tanks were used (3 replicates per treatment). Each tank of 75 liters with 9 juveniles of tambaqui. Initial fish mean ± SD weights were 62±4,1 g. The aquaria water was maintained at 25 ((1)oC and continuously aerated by blower which promoted water circulation through a plastic mesh to reduce water turbidity. 

Dissolved oxygen concentrations always exceeded 4.0mg/l and pH level was maintained in 6.0. All faeces and pellet residues were removed by siphoning and water was replaced daily. Fish were fed in excess once a day with one of the three different experimental diets. 

Results and Discussion

The survival in experiment was 100%. Animals fed with the diet 1 showed a slightly lower value for hematocrit, hemoglobin and red blood cell, similar of the channel catfish (Ictalurus punctatus) submit a different levels of iron and vitamin C (Lim et al., 2000). Increased erythrocyte levels like described for tambaqui were related to ascorbic acid effects in erythropoese, like suggest by Dinning (1962).



diet 1


diet 2


diet 3

Ht (%)

mean

27,2


30,2*


29,7

SD

1,0


1,05


0,90

n

9

        
9


9

Hb (g dl-1)

meana

7,5


8,3


8,0

SD

0,9


1,2


1,0

n

9


9


9

RBC (X106mm3)

mean

1,51


1,6


1,8

SD

0,4


0,3


0,3

n

9


9


9

Table 1. Hematological parameters of juveniles of tambaqui (C.macropomum) fed diets conteining different levels of iron cloret and ascorbic acid for 20 days.



diet 1


diet 2


diet 3

VCM ((m3)

mean

179,8


188,75


165,0

SD

12,6


15,1


11,1

n

9


9


9

HCM (pg)

mean

49,6


51,8


44,5

SD

2,1


2,3


1,65

n

9


9


9

CHCM (%)

mean

27,6


27,4


26,9


SD

1,3


0,9


0,8


n

9


9


9

Glucose (mg dl-1)                

mean               51,2                       
 
54,1                         
48,8

SD                   3,4                         
 2,8                            
3,7

n                       9                           
  9                               
9

Table 2. Corpuscular constant in tambaqui (C.macropomum) which fed diets content different levels of ferric cloret.

The development of anemia has been described for many fish species, like rainbow trout (Salmo gairdneri) and hybrid tilapia (Oreochromis niloticus x O. aureus) that were fed diets supplemented with ascorbic acid and without iron. The glucose levels not show a significant statistics difference between the treatments, which demonstrated a good conditions of animals in experiment.

Many studies suggest that ascorbic acid without iron can increase a mycrocit anemia rate. Thus, the decrease in levels of iron can be occur by deficiency in food iron and supplement in ascorbic acid, because this vitamin have a important role in iron liberation of ferritin to liver and transport of this to plasma (Lim et al., 2000).
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