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HEMATOLOGICAL CHARACTERISTICS OF THE CURIMEBATA, Prochilodus scrofa
STEINDACHNER, 1881 (OSTHEICHTHYES, CHARACIFORMES,
FROCHILODONTIDAEL, STOCKED IN EXPERIMENTAL CONDITIONS.

Caracteristicas hematologicas do Curimbata, Prachiladus scrofa Steindachner, 18381
(Qszteichthyes, Characiformes, Prochilodontidac) cultivadoe em condiches experimentais.
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T INTRODUCT QM

The curimbatd, Prochilodus sorofa,
bBelongs 1o the family Prochilodontidae and
is widely distributed throughout the South-
west of Brazil and in Paraguay (FOWLER,
1951). It accounts for as much as 60% of
fish production in the Mogi-Guagu River
{21068'S - 4TO26'W). It is a highly appre-
ciated species because ot the quality of its
meat and the size it atteing and hence
shows great potential for aquiculture {LEI-
TE et alii, 1984 3 and b).

The hematological characteristics of

this species were first studied by RANZA-
MI-PAIVA (1981} with the aim of investi-
gating the curimbata’s blood makeup in i
natural habatat {river].

This paper 5815 out to certify possible
changes in the blood composition of
specimens of Prochifodus scrofae in dif
ferente stages of gonadal maturity, obtained
by induced reproduction and bred in expe-
rimental stocking tanks, in order 1o come
pare them with obtained datas for the same
species, in their natural ervironment

2. MATERIALS AND METHODS

Specimens of Prochilodus scrofa were
obtained by harmonsinduced reproduction
[using Pregnyl-HCG) (GODIMHO et alii,
1984) conducted at ""Laboratdrio de Biolo-

1 = Possquizashores wienlilicos — Sepdole Brdogaz Aquitica

gia de Peixes Fluviais™ in Pirassununga,
Brazil. Fifty 3-manth-old individuals, meas-
wuring 157 ecm on average and weighing
4558 q on average, were stocked in tanks
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at @ density of 2 animals per square meter.
Matural food in the form of plankton was
supplemented with a ration containing 28%
raw protein. The food was administered
daily at a proportion of 4% of the total live
weight of the specimens. Water tempera-
ture were recorded thres times a day (8, 12
and 16 haurs).

Samples amounting to 20% of the ori-
ginal batch were taken at the start of the
experiment, when individuals were three
months old [(March 1982} later samples
weere taken at 1 year and 4 months {April
1983), two years (December 1983 and 2
vear and 3 months (March 1984},

For blood collection purpases, the
fish were kept in aguaria for three days.
After anesthetizing them with chlorobuta
nol, blood was collected from the caudal
artery using heparinized disposable syringes.

The following analyses were perfor
med:

— Determination of hemoglabin con-
centration {Hb) by the cyanmethemoglobin
method, asccording to COLLIER {1944}
and with the use of 3 Spectronic 20 spec-
trophotameter |Bavsch Lomis);

—red cell count or count of total
number of erythroeytes (Erl, with blood
diluted at 1:200 in Hayem fluid in a red-
cell pipette and wsing an improved” MNeu-
baver hemocytometer, counting cells in
both reticules and calculating the average;

— packed cell volume {hematocrit —
Ht) was estimated using the microhema-
tocrit technique [(GOLDEMFARE et alii.,
1971} analyses were performed in dupli-
cate and the average calculated;

— differential count of leuckocytes
and erythroblasts in smears stained by the
method given in RHOSENFELD (1947),

Results for hemoglobin concentration,
number of erythrocytes and hematocrit
were used 10 estimate the following abso-
lute hematimetric indices: MCV {mean cor-
puscular volumel, MCH {mean conpuscular
hermoglobind, and MCHC (mean corpuscu
lar hemoglobin concentration), in accor-
dance with farmulas used by WINTROBE
(1934).

After blood collection, the animals
were sacrificed and hiometric analyss ware
performed. Total and standard length was
noted in centimeters, and tolal weight in
grams. Laparotomy was conducted to de-
termine sex and gonadal maturation status
using scales  provided by MNIKOLSKY
{1863, GODINHO (1972) and GODINHO
et alii (1974}, The gonad was removed and
weighed [in grams) in order to caleulate the
gonado somatic index [GS1).

Al results were analyzed by caloulat-
ing means, standard deviations and varia-
tion coefficients for each sample and for
each of the itams studied.

3. RESULTS

A total of 39 individuals of the species
curimbatd, Prochiodus scrofe, was used for
this study between March 1982 and March
13954,

During the period, the fish presented a
total length range of 13.9 10 35.5 centime-
ters and a weight range of 27.66 1o 534.25
grams. At the start of the experiment the
specimens had gonads in young stage, while
later samplings showed later stages of gonad
development, ie. Resting {1 and 11} and
Maturation. No individuals were found to
have gonads in the Matere and Spant stages,

Analysis of peripheral blood in Prochi-
lodus serofa under conditions of culture
showed that the cells found were the same
as those described for the species under

116

natural conditions [RANZANI-PAIVA &
GODINHO, 19831

In almaost all analysis (FIGURE 1,
TABLE 1) there was a drop invalues calculat-
ed for the second and fourth samples, i.e, for
individuals in gonadal Resting, except for the
MCHC which has ascending values until the
third sample, ie. for Young individuals and
individuals in Hesting | and Maturation, but
a slight decline in the fourth sample, when
fish had gonads entering the Resting 11 stage
of the second reproductive cycle. The same
figure also permits the observation of varia-
tion in mean GS1 values. It is worth high-
lighting the peak value in the third sample,
i.e, in indhiduals with gonads in Matura-
tion.
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TABLE Z
Mean vl ard standand deviations for differential counts of lenkoeytes and crythrebbsls in Prochifodies sorofa
becdd im Caplivity

Sample Lymphocyle Mamnocyte Meitl raphil Hasaphil Frythrabls
Young )
Ax 19.93 - B7.83 099 - 1ESD D45 - 2591 [ ] L& - 25,33
xis 49,25 2 21849 5.6 2608 18.57 21407 [ R4 T1] 24,92 k3747
.. 5785 1174% 9731 : [I%H] 10204
Resting | -
Ax 10.50 - 85,93 1010 - B205 295 -1235 00 -00 00 - 925
Tk 3263 £ 3601 6LZ 438 SH.76 £ 3228 ) 200 RETE ]
v.e. 11036 7157 3493 08 18225
Maturation
Ax B4 - 5930 6.0 - 3053 MES -~ T 00 - 049 0o - 439
xts 25,04 2 16,20 TR0 £5.04 5969 £ 7.5 012 24,22 IREEIRT]
Ve, 6444 1644 2990 183.33 #1950
Besting LI .
Ax THL - G458 150 - 3885 15492 — 5700 0 00 B0 - 1700
e 3540 1 LAY ERF RN 5354 11457 a6+ 52 E507
ve. 5337 62032 45,59 ] GGG
208
ot (] e I the histogram thers is an evident
acal prevalence of Iymphoacytes and neutrophi-
2] les in almost all individuals, except for
ool | 1 those in the Young stage, where 2 large per-
iR . centage of erythroblasts can be observed.
L. {FIGURE 2, TABLE 2.
Sani] Mean temperature was 24.70C during
e the months when the first and secand col-
_ asl lections were made, It was 26.99C during
£ 00 the third, and 27.3%C during the fourth,
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maluralion sluge I Prochiladus

Early work on the hematology of Pro-
chilodus scrofa was conducted with indivi-
duals captured in their natural habitat, i.e.
in rivers (RANZANI-PAIVA & GODINHO,
1983; RANZANI-PAIVA & GODINHO,
1985], considering time of year, sex and
stage of gonad maturation. According 1o
these studies, river fish presented no signi-
ficant differences in terms of the mean
values for blood characteristics between
males and females, although meszns were
slightly higher for males. No such differen-
ces werg detected in fish bred in captivity.
CLARK et alii (1978} alsc failed to find
significant differences between 1he sexes
for Microprerus salmoddes, EZZAT et alii
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{1974} foud higher numbers of erythrocy
tes for males in Tefapgee z007 and higher va-
lues still for the reproduction period,

1f mean values for the hematological
characteristics considered are compared,
and considering the gonad maturation stagse
of fish captured in rivers and those brad in
captivity, some differences can be found:
river specimens almost always had higher
values than bred specimens. This may be
dup to the fact that bred specimens were
smaller and younger than river speciimens,
a5 well a5 to the fact that they were fed
with artificial Teed. 11 is also true, however,
that these fish were found to be in exesl
lent zogtechnical condition,

The hemoglobin rates for Prochilodies
sorofa was lower than for Plecastooms al-
Baperietaties and Fhanida Rifare, stadied
by KAWAMOTO et aln (19832 and b} while
the hematocrit rate for Proefilodes sceofa
was higer than both speoies.

Differentizl leukocyte counts are very
impartant for datermining the hematologi
cal characteristics of fish, & they are in
fiuman and weterinary medicine. Ohwing Lo
the highly varied cell shapes and the rela
tive differences in leukooy te counts, howe
ver, it is impossible to reach a definit con
clusion even for a single species, as vana
ticer from one individual te another s
SNOITNOUE,

RHYZOWA & KUPCHINSEIY (1984)
compared Abranus Brama oventalis, Cypri-
nidae fish from two environments, lakes
and reservoirs, Thay failed to find signifi-
cant dilferences in leukocy e compaosition,
During the spawning peried they found

that these counts changed but there was no
relation with any pathological problems.

The only fact observed with regard to
Prochilodus sorofa in this respect was a
higher percentage of lymphogytes in bred
figh,

For some other species, lymphocytes
are alsa more frequent, as found by FITOM
BEIRA et alii {1968) for Opistiranems ogli-
rey, by PITOMBEIRA (1872) for Astro-
notus oeelatas, Mac CAR THY et alii (1973)
Tor trout, Salme gardmerd, BLAKXHALL &
DAISLEY (1973) for Safme truita, RIBE1-I
RO (1978} for Fimelodus macufatus and
KAVAMOTO et ahi {1983al for Rfamdia
Tidaris,

For Prachiiodus scrofa, however, it is
impartant to note that a high percentage of
neutrophiles was Tound, specially in adules,
bioth in river specimens and specimens bred
in captivily,

The basophile is a rare cell, found in
fewe Fish species. 1t has been Tound however
by Me KNIGHT (1966 in Prosopium wil
farnsand, PITOMBEIRA et alin (1968) in
Opisthonena  ogliinum,  PITOMBEIRA
(1972} in Astronomus cceflatus, EZZAT et
alii 11974) in Tilapiz =08, KEAVAMOTO et
alii {1983a) in Ahamaia Adand, and RAN-
ZAMI-PAIVA B GODINHO (1983) in Pro-
chilodus scrofa Trom rivers (but only in
very small percentages in bred individuals
of this species).

In both bred and river specimens, a
large number of erythroblasts were found
and counted among leukooytes. In indivi-
duals bred in captivity, the highest irequen-
oy of this cell type was noted in individuals
in Maturation,

5. CONCLUSIONS

1 — Mo significative differences bet-
ween males and Temales were obsorved.

7 — Individuals kept incaptivity show-
e walues of blood analisys lower than indi

viduals Trom natural environmernt.
3 — Lymphocit was the most frequent
cell in hinod smears.
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