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Introduction

Fish of the Amazon exhibit high plasticity in their feeding behavior, using many natural sources of proteins, fibers, carbohydrates and vitamins. Vitamin D is important to animal nutrition, acting on skeleton growth through bone mineralization. The primitive form of vitamin D is obtained through ultraviolet radiation. In fishes, its synthesis depends on the limited amount of sunlight available in the water column. Filter fishes obtain vitamin D through the feed, from phytoplankton. However, fishes from intensive and super intensive culture are harmed by the density of animals and by the high water renovation, which reduces plankton production. Thus, in this case, a supplementation of vitamin D in the diet is needed (Lovell, 1989). Tambaqui (Colossoma macropomum) is the most important fish of the Amazon reared in South America. The aim of this study is to assess the effect of different vitamin D concentrations on growth, weight gain and hematological parameters of tambaqui.

Material and Methods 

Tambaqui juveniles were fed twice a day over 60 days, with the same experimental ration, except for the vitamin D amount (0, 250 and 1000 IU vitamin D3/Kg) administered as Colecalciferol D3. Twenty-one fishes were distributed in nine tanks of 500L, three tanks per treatment, being two experimental units and one as a spare. On the 30thday, eight fishes were withdrawn from the tanks and taken to the laboratory for the analyses; eight other fishes from the spare tank replaced them to keep the animal density. The animals were anaesthetized and the blood was extracted from the caudal vein. The blood was used to estimate hematocrit (Hct) (%) by microhaematocrit method, hemoglobin concentration [Hb] (g/dL) by cyanmethemoglobin method, and total red blood cell count (RBC) (x106/mm3 of blood), using a Neubauer chamber and a 40X magnification microscope. Using these results, the corpuscular constants (MCV – mean corpuscular volume, MCH- mean corpuscular hemoglobin, and MCHC- mean corpuscular hemoglobin concentration) were calculated according to Brow (1976). Plasma levels of Phosphorus (mg/100mL) were analyzed with a Doles commercial kit and calcium levels (mEq/L) were analyzed by a flame photometer (CELM FC 180). The values of weight gain were calculated by equation: Weight gain (%) = (Pf – Pi) x 100/Pi, where Pf is the final weight (g), Pi, the initial weight (g). Food conversion rate was calculated by the equation: Food conversion = food amount (g)/ weight gain (g). Data re expressed as mean±SEM and were subjected to one-way analysis of variance, and a post hoc Tukey test (5%), when appropriate. 
Results and Discussion

Vitamin D affects animal growth. Studies with this vitamin in tilapia (Oreochromis niloticus) showed an increase of 2576% in weight gain and decrease feed conversion (Shiau & Hwang, 1993). Andrews et al. (1980), studying with Ictalurus puntactus, observed an increase in weight gain when 1,000 IU of vitamin D were supplemented in the diet.  In the current study, tambaqui showed a significant weight gain with vitamin D supplementation presenting the best growth with the ration containing 1000 IU/ Kg (Table 1). There was no change on feed conversion values during the first 30 days trial. On the 60th, however, a significantly better feed conversion was observed in fishes fed with vitamin D-supplemented ration. These results suggest that tambaqui is able to efficiently use colechalciferol, as tilapia and channel catfish (Ictalurus punctatus).

Table 1. Hematological parameters, weight gain and food conversion of Colossoma macropomum fed on vitamin D-supplemented diet. (*) shows significant differences (P<0.05) with control.

	Parameters
	Control
	0 IU
	250 IU
	1000 IU

	Ht
	0 d
	28.06(0.83
	
	
	

	(%)
	30 d
	
	28.25(0.71
	30.31(0.39
	28.50(0.90

	
	60 d
	
	20.88(2.29
	21.94(1.62
	25.75(1.34

	Hb 
	0 d
	7.57(0.26
	
	
	

	(g/dl)
	30 d
	
	7.52(0.21
	7.66(0.14
	7.23(0.27

	
	60 d
	
	5.24(0.75
	5.47(0.71
	7.00(0.43

	RBC 
	0 d
	2.11(0.09
	
	
	

	(106/mm3)
	30 d
	
	2.06(0.10
	1.92(0.07
	1.64(0.08*

	
	60 d
	
	1.16(0.18*
	1.42(0.19
	1.69(0.11

	MCV 
	0 d
	134.21(4.9
	
	
	

	(m3)
	30 d
	
	139.20(6.0
	159.29(4.9
	174.93(6.0

	
	60 d
	
	188.07(15.4
	182.78(33.9
	154(7.77

	MCH 
	0 d
	36.04(0.83
	
	
	

	(pg)
	30 d
	
	37.06(1.58
	40.22(1.26*
	44.24(1.35*

	
	60 d
	
	46.13(3.88
	38.79(1.88*
	41.94(1.89*

	MCHC 
	0 d
	27.01(0.73
	
	
	

	(%)
	30 d
	
	26.77(1.12
	25.28(0.45
	25.36(0.50*

	
	60 d
	
	24.61(0.84*
	24.35(2.85
	27.31(1.23

	
	
	
	
	
	

	Weight
	30 d
	
	40.6(1.69
	55.8(4.6*
	59.7(1.3*

	(%)
	60 d
	
	58.4(8.5
	106.0(9.4*
	137.7(3.8*

	Food 
	30 d
	
	1.37(0.23
	0.91(0.08
	0.81(0.00

	Conversion
	60 d
	
	2.10(0.04
	1.01(0.09*
	0.82(0.00*


Blood tissue is responsible for the transportation of nutrients, metabolites, inorganic ions, etc., allowing a coordinated integration of organs and tissue functions. Blood is altered following animal’s health (Blaxhall, 1972). These modifications can also occur after changes in diet, including changes in vitamin levels. Hematocrit and hemoglobin did not change in this study. The red blood cell count (RBC) decreased after 30 days in animals fed with 1000 IU and was in the same level after 60 days. A decrease of RBC count was also observed in animals fed on 0 and 250 IU after 60 days. The derived parameters followed this profile, i.e., no changes were observed for MCHC, while MCV and MCH change significantly among the treatments (Table 1).

According to Lovell (1989), vitamin D3 is a calcium and phosphorus absorption hormone regulator forerunner, regulating the most important vitamin D metabolite: 1,25(OH)2-D3. In the current study, phosphorus did not present a significant difference among the treatments along the first 30 days. After 60 days, phosphorus levels increased in animals fed on the vitamin D-supplemented diets (250 and 1000 IU) (Figure 1). However, calcium levels showed significant variations during the entire experimental period.
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Figure 1. Inorganic phosphorus plasmatic levels and total calcium of Colossoma macropomum fed on vitamin D-supplemented diets. (*) shows significant differences (P<0.05) from control.

Conclusion

Vitamin D is needed in the diet of tambaqui and we suggest a supplementation of 1000 IU/kg of food. Vitamin D supplementation in the diet of tambaqui does not affect the health of the animals but grant an improvement of growth. 
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