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ABSTRACT. Fifty six spec imens orthe hybrid "tambacu" (Piaraclus mesopotamicus 
Holmberg, 1887male x Co/assoma macropomum Cuvier, 1818 female) werc collccted 
from fishfarm ofGllariba, São Paulo, to evaluate thei r haematology. Fishes presented 
400.0 to 3, I 00.0 g total weight and 20.0 to 52.0 cm total length. Haemoglobin, 
hacmatocrit, mean corpuscular haemoglobi n content (MCHC) and percentage of 
defense blood cells including leucocytes and thrombocytes, were stud ied. Statistical 
ana lysis showed pos iti ve correlation (P<O.O I) between haemalocrit, MCHC and 
haemoglobin rate. Neverthelcss, thrombocytes anel Iymphocytes showecl negative 
correlation (P<O.O I l. 
KEY WORDS. tambacll hybriel, hacmatology, haemoglobin, hacmalocrit, lellcocytes, 
lhrombocyles 

Brazilian aquac ullure inilialed \Vith lhe Norlheasl setllement Netherland 
colonizers. Still, the culture of native species was limited for a long period due to 
the lack of technology of fry production (ZANTBONI-FILI-IO 1997). Recent devei 0 -

pment of technics to increase the economy of fishfarming was responsible for the 
investments on some native species like the "tambaqui " C%ssoma macropomum 
Cuvier, 1818 and the "pacu" Piaractus mesopotamicus Holmberg, 1887 (CAS­
TAGNOLLI 1992). Environmental factors bring about Iimitations in the culture of 
native species. However, hybridization was a solution for thi s problem, culminating 
with the hybrid "tambacu". "Tambacu" has a great economical importance but littl e 
is known about their phys iology and haematology. Standardi zation of methods is 
important for determination ofthe effects of diet, diseases, handling stress and other 
environmental factors upon fishes (SILVEIRA & RIGORES 1989). 

Recent reports on haemato logical parameters of intensively cu ltivated P. 
mesopotal11icus showed similar va lues when compared to C. l11acropomul11 (TAVA­
RES-DIA S ef aI. 1998, 1999a,b) . 

1) Centro de Aqüicultura , Universidade Estadual Paulista . Via de Acesso Professor Paulo 
Donato Castellane, 14870-000 Jaboticabal, São Paulo , Brasil. 

2) Departamento de Patologia Veterinária , Universidade Estadual Paulista . Via de Acesso 
Professor Paulo Donato Castellane, 14870-000 Jaboticabal , São Pau lo, Brasi l. 

Revta bras. Zool. 17 (4) : 899 - 906, 2000 



900 Tavares-Dias et ai. 

J n the present work, haematological parameters of tambacu hybrids reared 
in the commercial fishfarm, mean values of haematocrit, haemoglobin, mean 
corpuscular haemoglobin concentration, differential count of defense cells (Ieuco­
cytes and thrombocytes) were evaluated . 

MATERIAL AND METHODS 

With the aid ofline and hook, 56 juvenile specimens ofthe hybrid "tambacu" 
(Piaraclus mesopolamicus x Co/assoma macropomum) were co llected between 
May to October 1997. Fish were reared in a 13,000 m2 reservoir, in Guariba, State 
ofSão Paulo, Brazil (2 1 ° 19" 17'S and 48° 12"3 7 ,8 ' W), and were fed with commercial 
food. Fish were anaesthetized with l: 15 benzocaine so lution for co llection of 1.0 
ml blood from the caudal vein with syringes contai ning EDTA (10%) for the 
fo llowing analyses: haematocrit (Ht) according to GOLDENFARB et aI. (1971), 
haemoglobin (Hb) according to COLLlER (1944) and mean corpuscu lar haemoglobin 
concentration (MCHC) according to WINTROBE ( 1934). Blood smears were stained 
by ROSENFELD (1947) method forthe differential counts ofthe defense cells. During 
the experiment, water pH was maintained at 7.1 ±0.2; electric conductivity at 
507 .O± 140.0 IlS/cm and mean water temperatu re at 21.8± 1.8°e. According to 
BANZATO & KRONKA (1995) the results were analyzed by the linear regression and 
F test, to the 1% probability leveI. Necroscopical examination was performed to 
confirm the state of health of the studied animais. 

RESULTS 

Erythrocyte parameters 
Haematological parameters of the red blood cel ls of "tambacu" are shown 

in table r. Linear regression analys is showed significant positive correlation 
(P<0.05) between haematocrit and MCHC with the haemoglobin concentration 
(Fig. I) as for the following equations : Ht = 20.451 + 1. 5538 (Hb); r = 0.75 and 
MCHC = 14.719 + 1.3 155 (Hb); r = 0.75. 

Table I. Haematological parameters of the hybrid tambacu . The data are expressed in mean 
values ± standard deviation and amplitude variation (Ax) in 56 specimens. 

Parameters 

Weight (g) 
Length (em) 
Heamoglobin (g/dL) 
Hematoerit (%) 
MCHC (g /dL) 

Mean values 

1,007. 5 ± 554 .5 
37.9 ± 6.2 
12.7 ± 3.7 
40.2 ± 7.7 
31 .5 ± 6.5 

Ax 

400.0 - 3,100.0 
20.0 - 42.0 

5.1 - 18.9 
20.0 - 57.0 
19.7 - 44.0 

Morphological characteristics of defense blood cells 
Blood smears of"tambacu" revealed the presence ofthrombocytes, neutro­

phils, Iymphocytes, monocytes, special granulocitic ce ll s and eosinophi ls in circu­
lating blood, Special granu lociti c cell s (SGC) were spherical with abundant cyto­
plasm, rich in ligth translucent and spherical granulation and uniformly distributed. 
The nucleus ofthis cell was smal l, with gross chromatin without nucleoli (Fig, 2A). 
Monocytes showed spherical shape with basophilic vacuolated or not vacuolated 
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Fig . 1. Relation between haematocrit (O ) and mean corpuscular haemoglobin concentration 
(e ) with haemoglobin in 56 specimens of "tambacu". 

cyloplasm. The nucleus was frequenlly eccenlric, elongated, sometimes spherical 
(Fig. 2B,E). Thrombocyles were elongated spindle-shaped cells, with acidophilic 
cytoplasm without granul ation . The nucleus were elongated showing a spindle-sha­
ped and deeply stained structure (Fig. 2C). Eosinophils were spherical and small 
when compared with the other granulocitic cells presenting an acidophilic cyto­
plasm rich in eosinophilic granulation. Their round nucleus occupie a great propor­
tion ofthe cell (Fig. 2C). Lymphocytes were predominantly spherical with variable 
size showing a deeply basophilic cytoplasm without granulation and nucleus 
slightly shaped like the human kidney with dense chromatin. Their relation with the 
cytoplasm was narrow (Fig. 2C). Neutrophils were round-shaped cell with acido­
philic cytoplasm with fine granulation occupying a great proportion of the cyto­
plasm. Their nucleus was segmented, rod-shaped and in eccentric position (Fig. 2D). 

Mean values and change intervals of di fferential counts are shown in table 
11. Thrombocytes and Iymphocytes were the most frequently observed cells in 
circulating blood of"tambacu": 66.8 ± 12.5% and 2 1.0 ± 10.6%, respectively . Linear 
regression showed negative correlation (P>O.O l) between the percentage of such 
cells (Fig. 3) indicating that an increase in thrombocyte was responsible for a 
decrease in Iymphocyte nUl11ber. This was demonstrated by the following equation: 
Lymphocyte = - 0.630 I (Throl11bocyte) + 63 .077; r = 0,74. 

Slalislical analys is or the olher derense ce ll s showed no sign i ticant correla-
li on. 

Table 11. Percentage of defense blood celis in the hybrid tambacu . The data are expressed in 
mean values ± standard deviation and change amplitude (Ax) in 56 specimens. 

Parameters ('lo) 

Thrombocytes 
Lymphocytes 
Neutrophils 
Monocytes 
Eosinophils 
SGC 

Mean values 

66.8 ± 12.5 
21 .0 ± 10.6 
6.4 ± 6.2 
31 ± 3.3 
1 5 ± 2.4 
1.2 ± 1.8 

Ax 

44 .0 - 91 .0 
1.0 - 43.0 
0.0 - 24.0 
0.0 - 14.0 
0.0 - 13.0 
0.0 - 11 .0 
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Fig . 2. Defense blood cells of the hybrid tambacu . (A) Special granulocitc cell (SGC); (B) 
monocyte (M); (C) Iymphocyte (L), thrombocyte (T) and eosinophi l (E); (D) neuthrophi l (N) and 
(E) monocyte (M). Stained with R OSENFELD (1947). 
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Fig. 3. Relation between percentage of thrombocytes and Iymphocytes in 56 specimens of 
"tambacu". 

DISCUSSION ANO CONCLUSIONS 

Organic factors sllch as weight (LARSSON et aI. 1976; RANZANI-PAIVA 1991) 
or length (PITOMBEIRA e/ aI. 1968; LARSSON et aI. 1976; RANZANJ-PAIVA 1991) 
may be responsib1e for the morphological and qllantitative changes in the blood 
parameters. Mean vallles of haematocrit, haemoglobin and MCHC of "tambacu" 
showed increase when compared to C. macropomum (TAVARES-DIAS elal. 1998; 
RANZANI-PAIVA et aI. 1998/1999) and P. mesopotamicus (RANZANI-PAIVA et aI. 
1998/ 1999; TAVARES-DI AS et aI. 1999a). Nevertheless, it must be considered that 
fishes stlldied in the present work have a bigger size. 

The correlation between weight and haematocrit was demonstrated in On­
corhynchus mykiss Walballm, 1792 and Dicentrarchus labra;\: Linnaells, 1758 
(GARCIA et aI. 1992); between weight, haematocrit and haemoglobin in o. mykiss 
(MARTÍNEZ et aI. 1994); between length, haemoglobin and erythrocyte count in 
Salmo gairdneri Richardson,1836 (Salmonidae) (LowE-JINDE & NrIMI 1983); 
between haemoglobin and haematocrit in C. macropomum (TA VARES-DIAS et aI. 
1998). [n the present paper, haemoglobin presented positive correlation with hae­
matocrit and MCHC in blood of "tambacll" . The same correlation was related in 
blllegill , Lepomis macrochirus Rafinesqlle (MURRA Y 1984) and Clarias isheriensis 
Sydenham (Clari idae) (KORI-SIAKPERE 1985). 

Defense blood cell s identified in "tambacll" were morphologically similar 
to the ones described in Hoplias ma/abaricus Bloch, 1794 (CAMARGO e/ aI. 
1986/1987), Cyprinus carpio Linnaells, 1758 (RANZANI-PAIVA elal. 1987), Btycon 
sp. (Characidae) (RANZANI-PAIVA 1996), P. mesopofamicus (TA VARES-DIAS el aI. 
1999a) and C. macropomum (TA VARES-DIAS el aI. 1999b). The low presence of 
eosinophils in the blood of "tambacll" was observed. The same resll1t was related 
in Prochilodus serofa Steindachner, 1881 (RANZANI-PAIVA el aI. 1998/ 1999). How­
ever, higher eos inoph il s values was described in P. mesopotamicus and C. macro­
pomum (RANZANI-PAIVA elal. 1998/ 1999). 

Thrombocytes were the predominant defense blood cells in the smears of 
"tambacu" followed by lymphocytes, neutrophils, monocytes, eosinophi ls and special 
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granulocitic cells . Elevated percentage of thrombocytes was described in bluegill. 
(MURRA Y 1984), in Gudusia chapra Hamilton, 1822 (CHONDAR 1982), Sarotherodon 
meLanotheron Ruppel, 1852 (LEA MASTER el aI. 1990), Oreochromis niLoticlls Linna­
eus, 1758 (TAVARES-DI AS & FAUSTINO 1998), P. mesopotamicus (TAVARES-DIAS et 
aI. I 999a,c,d), C. macropomum (TAVARES-DI AS el aI. 1999b), Leporinus macroce­
phaLus Garave llo & Brilski, 1988 (TAVARES-DIAS ef aI. 1999d) and Brycon cephaLus 
Günther, 1869 (Characidae) (TA VARES-DIAS et aI. 199ge) when compared to the 
others cells. On the other hand, Iymphocytes number is higher than thrombocytes in 
C. carpio (HINES & Y ASHOUV 1970) and o. mykiss (HOUSTON el aI. 1996). 

Thrombocytes function in fish is questionable (LOPES el alo 1997). In birds, 
reptiles (GARCIA-NA VARRO & PACHALY 1994; PENHA el aI. 1996), amphibians and 
fi sh the involvement ofthrombocytes in coagulation is known as their analogy with 
platelets (PENHA et a!. 1996; TAVARES-DIAS et aI. 1999d). PENHA et a!. (1996) 
demonstrated thrombocytes activity in bullfrog (Rana catesbeiana Shaw, 1802) 
injected with colloidal carbono In spite of leucocitic cells, their importance in 
inf1ammatory exsudate and phagocitosis indicate an.organic defense relation (GREC­
CHl et a!. 1980; ISHIDA et a!. 1985; KAJIGAYA et a!. 1985; SUZUKI 1986; DIAS & 
SINHORINI 1991 , 1992; MATUSHIMA & MARIANO 1996). On the other hand, some 
authors include, erroneously, thrombocytes in the differential count of leucocytes 
(WErNBERG et 01. 1973; RAIZADA & SINGH 1981 ; CHONDAR 1982; MURRA Y 1984; 
LEA MASTER et 01. 1990; HOUSTON el aI. 1996). 

In teleost the exact funclion of each kind of defense blood cells is obscure. 
In the circulating blood eosinophils occurs in sll1all number but abundant in the 
intestinal submucosa, in the pcritoncalliquid, mesentery and gi ll s (RANZANI-PAIVA 
199 1). In ArguLus sp. (Crustacea) infested C. cO/'pio a great number of leucocytes 
have been rcported (RANZAN I-PAI VA el 01. 1987). RANZANI -PAIVA et 01. (1987) 
observed the frequency of special granulocit ic ce ll s and eosinophi ls in paras iti zed 
ftsh. Infestation with ArguLus sp. decreased thrombocytes percentage of P. meso­
pOlamicus and increased monocyles and special granulocitic cells percentage (TA­
VARES-DIAS et aI. 1999c). In the present work, "tambacu" did not show paras ites 
but special granulocitic ce ll s and eosi nophils were present. Further studies must be 
carried out with this hybrid to determine haematological paramcters of paras iti zed 
"tambacu" that is one of the most cultivated fi sh in Brazilian fishfarm . 
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