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Nephrocalcinosis and kidney stones 
in 
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Abstract

stones in cobia, describing the main changes caused by the disease. On gross examination, an 
-

the species 

* Corresponding author’s email: luisalbertoromano0@gmail.com

Introduction
The cobia  is widely dis-

the Atlantic Ocean, the Indian Ocean and the 

portion) (Brown-Peterson et al., 2001). Interest 
in this species evolved largely due to its cultiva-
tion characteristics, which includes an excellent 

10 kg in 16 months (Liao et al., 2004).

-

In humans, nephrocalcinosis is a metabolic 

is related to an increase in calcium or urinary 
oxalate concentrations or a decrease in urinary 
citrate, with calcium being involved in approxi-

-
tion (Gomes et al., 2005).
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-
calcinosis have been proposed, such as the 

in excretion inhibitors that participate in the 

Nephrocalcinosis cases have been reported 
-

(Oreochromis niloticus) reared in a recirculation 
-

cinosis were also observed in salmon (Salmo 
salar
(Anarhichas minor) (Foss et al., 2003) reared in 

2, contributing 

the cultivation system and a mineral imbalance 
in the diet have also been associated with the 

(Hippocampus reidi) (Lewisch et al., 2013).

Ca crystals has been discussed by some authors. 

(Amphiprion ocellaris) 

-

et al., 1984).

et al., 1999, 2002). However, such deposits may 
develop and lead to secondary gastric com-

-
mercialization.

Thus, this study aimed to report the diagnosis 

main changes caused by the disease, and to 

Materials and methods

-
ture at the Marine Aquaculture Station - FURG 

00 and dissolved oxygen greater 
than 6 mg/L.

-
nized with benzocaine (300 mg/L), then sub-
jected to necropsy according to an existing 

Histological analysis of organs: 
Kidney, liver, spleen and gills samples were 

-
cal processing with inclusion in Paraplast, sec-
tioned into 5μm thick sections and stained with 

calcium. Histological sections were observed 
and examined under a light microscope (Zeiss 
Primo Star), and the images were captured 
by a digital camera (Zeiss AxioCam ERc 5s). 
The slides stained with Alizarin S were ana-

TA-0159 (SICA-Brazil).
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Infrared spectroscopy method 
-

-
red measurements were prepared by crushing 
with an agate mortar, in approximately 1 mg 

solid obtained was compressed in a hydraulic 

Analysis of Phosphorus and Calcium 

circulation oven and subsequently degreased 
and macerated with a Soxhlet extractor, using 
petroleum ether as solvent. The samples were 

nitric and perchloric acid, with the resultant 
solutions diluted in distilled water and analyzed 
according to the methodology by Silva and 

atomic absorption spectrophotometer at a wave-

spectrophotometer (Micronal B342II- Brazil) at 

Results 
Macroscopically, a severe renomegaly was ob-

lithic structures in the renal parenchyma oc-

rounded whitish solids with diameters ranging 

dilation with basophil granules due to the 
calcium deposits in the lumen were observed. 
In some collecting tubules with abundant calcic 
material in the lumen, squamous metaplasia 
was observed (Figure 3 and 4). 

encapsulated calcium material was observed 
to be distributed throughout the renal paren-

light (Figure 5 and 6).

demonstrated that the nephrocalcinosis stones 

(15%), calcium phosphate (16%) and non-spe-

Discussion
The kidney lesions described herein are com-

2001; Fivelstad et al., 2003; Foss et al., 2003; 
Lewisch et al., 2013). 

similar to that already reported in some studies 
in humans with nephrocalcinosis (Wiech et 
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Figure 1.
stones could be observed (arrows). Bar = 3 cm.

Figure 2.

Figure 3. Renal parenchyma with collecting tubules dilated with epithelial squamous metaplasia (E) and 

(MM) and glomeruli (G) could be observed. H-E, bar = 100 μm.
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Figure 6.

Figure 4. Collecting tubes with calcic precipitate in their lumen (arrows). H-E, bar = 20 μm.

Figure 5.
bar = 100 μm. 
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al., 2011). Dilation and renal tubular necrosis 
-

posits have already been reported as injuries 
in nephrocalcinosis cases in Nile tilapia (Oreo-
chromis niloticus) (Chen et al., 2001).

Morphologically, the histological lesions ob-
-
-

tion, reported by some authors as prevalent in 
humans with stones with calcium compounds 
(Wiech et al., 2011).

-

and anatomical abnormalities are the two main 
paths associated with this disease (Miliner and 
Muphy, 1993; Sakhaee et al., 2012), and although 
metabolic syndrome is considered a major risk 

-

purine in the diet causes an overproduction 

animal management, particularly with regard 

uric acid, struvite and cystine, as well as stones 

a non-calcic constituent is involved. An evalu-

disease (Wasserstein, 1998).

has been discussed in some nephrocalcinosis 
studies in humans, where it was possible to 

kidney damage (Wiech et al., 2011). Through 
-

gent material distributed throughout the renal 

-

crystals, resulting in urinary supersaturation 
-

creted through the kidneys, pH and urinary 

when supersaturation occurs. This nucleating 

(Branco et al., 2009). 

Diets with high oxalic acid content have also 
-



144, Bull. Eur. Ass. Fish Pathol., 35(4) 2015

-
-

morphologically and histochemically as calcium 
oxalate compounds (Forzán et al., 2014).

Nephrocalcinosis is a common disease in 
aquatic environments rich in carbon dioxide 

-
-

sarily caused by the carbon dioxide content in 

general (Hilton and Hodson, 1983). It is there-

cobia cultivation do not have the ideal mineral 

Nephrocalcinosis in salmonids is a chronic in-

in which calcium and other minerals precipi-
tate as hydroxyapatite within the distal renal 
and collecting tubules. This condition is com-
monly seen in water high in carbon dioxide 
and phosphates. Advanced cases can be rec-
ognized grossly by whitish streaks and spots 

can be observed. Mineral-laden tubular casts, 

R. canadum 
occur in rather thick deposits generally observed 
in nephrocalcinosis.

-

add oxygen to supersaturated levels and to 
remove solids, ammonia, nitrite and carbon 
dioxide. Suboptimal water quality can directly 

can cause direct mortality or act as stressors 
that can precipitate disease outbreaks (Noble 

CO2 in the cultivation environment contrib-

with a consequent reduction in the growth 

in calcium bicarbonate (Fivelstad et al., 1999). 

regulation, hematology and growth parameters 
in Atlantic salmon smolt was also reported by 

dissolved carbon dioxide depends on the pH, 

to the aquatic environment in recirculating 
systems may help to maintain the pH and mini-

-
tain the alkalinity at greater than 150 ppm. 

sodium bicarbonate to increase the pH in the 
cultivation water contributes to the occurrence 
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2001), though it was not used in the cultivation 
environment in the present study. 

in seahorses, this occurrence was associated 
with changes in water parameters, including 
a high phosphate concentration, along with 
an increase in the pH and mineral imbalances 

R. canadum (cobia), 

research initiative projects being carried out in 

-
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