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Abstract

NIKOLOV, B. and D. BOYADZIEVA – DOICHINOVA, 2010. Parameters of the red blood cell count in
three species of carp fishes. Bulg.  J. Agric. Sci., 16: 307-310

The study was conducted under laboratory conditions during the years 2007-2008. We examined 11 param-
eters of the red blood cell count in three carp species: Carassius gibelio (L.), Alburnus alburnus (L.) and
Scardinius erythrophthalmus (L.). The results were compared for individual species, as well as with data for
other freshwater fishes. The survey can be used as a basis for determining bio-constants of the red blood cell
count of the three species.
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Introduction

The determination of haematological parameters
of freshwater fishes gives an idea of their physiologi-
cal status and the influence of various environmental
factors (Ramaway and Reddy, 1978). The determi-
nation of blood parameters and in particular those of
the red blood cell count are used for assessing fish
health (Bhaskar and Rao, 1985). Variations in blood
tissue in fish depends on the stress effects of environ-
mental factors (Orun, 2003; Aldrin et al., 1982;
Hickey, 1982; Gbore et al., 2006; Arnaudov et al., );
on biological peculiarities of species as well (Siddiquie
and Nasim, 1979; Collazos et al., 1998); and what
also has significance is the size (Garcia, 1992), sea-
sons (Orun et al., 2003) and the way of their breed-

ing (Cech and Wohlschlag, 1981). For this reason,
there is few data on normal haematological values,
including these on carps, some of which was described
long ago (Blaxhall and Daisley, 1973). Some studies
were made for the fish inhabiting natural and artificial
lakes (Orun, et al., 2003; Gabriel et al., 2004;
Svobodova et al., 2006; Latifi et al., 2007; Zexia Gao,
2007). This directed us to conduct this study ex-situ.
The aim was to obtain data on the parameters of the
red blood cell count in three carp species: Carassius
gibelio, Alburnus alburnus and Scardinius
erythrophthalmus, placed under controllable condi-
tions for the factors: t0C, PH and amount of dissolved
O2.

Purpose and objectives
This article can serve as a basis, as well as for
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future studies in order to produce bio-constants of
the red blood cell count to the investigated species.
To achieve this objective, we set the following tasks –
to determine the number of erythrocytes, hemoglobin
content, hematocrit, MCV, MCH and MCHC, and
the metric parameters of erythrocytes as well (small
and large diameter of the cell, and small and large
diameter of the nucleus).

Material and Methods

Carassius gibelio: 9.5 – 12.0 cm
Alburnus alburnus: 8 - 12 cm
Scardinius erythrophthalmus: 12 - 18 cm

Experimental animals
For the purposes of the experiment we used 10

specimens of the fish species: Carassius gibelio;
Alburnus alburnus and Scardinius erythrophtha-
lmus, collected in each season of the years 2007-
2008. All specimens were of one and the same age-
size group, respectively: Carassius gibelio: 9.5 – 12.0
cm, Alburnus alburnus: 8 - 12 cm, Scardinius
erythrophthalmus: 12 - 18 cm . Fish were taken from
ponds with no anthropogenic pollution; Scardinius
erythrophthalmus and Alburnus alburnus - from the
dam lake Enchets (near Kardzhali), and Carassius
gibelio - from a reservoir near the town of Brezovo.
Then the three fish species were placed in an aquarium
with an aerator and of volume 25 l of stagnant tap
water. Physic-chemical characteristics of the water
were: t - 19-200C, Ph - 7-7.5 and water hardness of
9.5 dH. Fish stayed for 96 hours in the water without
being fed.

Obtaining blood for testing
Blood was obtained by cardiac puncture. To pre-

vent haemo-coagulation we used anticoagulant EDTA.

Haematological tests
We tested the main parameters of the red blood

cell count through the methodology described by
Angelov et al. (1999). The following parameters were
determined: - Number of erythrocytes – through the

chamber method - with Burker’s camera.
- Content of hemoglobin – through the cyan-haemo-
globin method - at a wavelength of 540nm.
- Hematocrit - by centrifugation in capillary tubes.
Centrifuging was conducted at 12 5 rpm for 5 min.

On the basis of the values of the above param-
eters we also calculated erythrocyte indices - mean
corpuscular volume (MCV), mean hemoglobin con-
tent (MCH) and mean hemoglobin concentration in
the cell (MCHC) as described by the formulas of Penev
& Dukova-Peneva (2007). Erythrocyte-metric pa-
rameters were also determined - large and small di-
ameter of the cell (Dc and dc), and large and small
diameter of the nucleus (Dn and dn) – through ocu-
lar-micrometer of the microscope Olimpus CX21.

Mathematical processing of the results
We processed the data with the variation-statisti-

cal methods described by Sepetliev (1986). We de-
termined the mean arithmetic quantity (X), standard
deviation (s) and dispersion (ó2). The presented re-
sults were based on the tested individuals during the
four seasons by using the same methodology. We
conducted comparison of the data by determining the
χ2 (statistics 7).

Results and Discussion

As a result of the investigations carried out, we
received the following results shown in Tables 1 and
2.

We found by mathematical analysis that for three
parameters (number of erythrocytes, content of he-
moglobin and hematocrit) there are no reliable differ-
ences (p> 0.05) between the tested species and that
used as a benchmark species Cyprinus carpio; the
values of the Prussian carp are the closest to its. We
received reliable differences (p <0.05) for the param-
eters MCV, MSN, MSNS for the same two species.
In our opinion, this indicates that the cells of the spe-
cies we studied, despite their less volume, have simi-
lar hemoglobin content in a single cell and in erythro-
cyte mass as a whole.

The results obtained in this study for the quantita-
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tive and size parameters of erythrocytes of the Prus-
sian carp are close to the data presented by Tomova
et al. (2008), Arnaudov et al. (2009) and Arnaudov
et al. (2008) for control groups in ex-situ study the
influence of zinc and copper on red blood parameters
of the individuals caught from the same water basins.
We think this is due to the similar conditions in which
the tested fish are placed.

The quantitative parameters of erythrocytes of
Scardinius erythrophthalmus and Alburnus alburnus
were compared to the data of Arnaudova et al. (2008)
for individuals of the same species from the dam lake
“Kardzhali”. Our results show that the studied pa-
rameters were comparable and close to these obtained
by the author (p> 0.05).

We think this is probably due to the similar life con-

ditions of the studied species such as their nutrition
and habitat type.

This study may serve as a baseline for future stud-
ies on determining bio-constants in carp fishes.
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Table 1
Quantitative characteristics of the red blood cell count of three species of carp
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of 
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Table 2 
Metric characteristics of the  red blood cell count of three species of carp

UnitParameters

Bleak 
(Alburnus alburnus)

Rudd (Scardinius 
erythrophthalmus)

Prussian carp 
(Carassius gibelio )

309Parameters of the Red Blood Cell Count in Three Species of Carp fishes



1999. Clinical and laboratory studies in veterinary
medicine. Ed.: Prof. M. Drinov, Sofia, p. 367 (Bg).

Arnaudov, At., I. Velcheva and E. Tomova, 2008.
Influence of copper and zinc on the erythrocyte-
metric parameters of Carassius gibelio(pisces,
Cyprinidae). Bulg. J. Agric. Sci., 14:557-563

Arnaudov, At., I. Velcheva and E. Tomova, 2009.
Biotechnol. XI Anniversary scientific conference.

Arnaudova, D., At. Arnaudov and E. Tomova,
2008. Selected haematological indices of freshwa-
ter fish from Studen Kladenetsh Reservoir. Bulg.
J. Agric. Sci., 14: 244-250.

Bhaskar, B. R. and K. S. Rao,  1985. Some
haematological parameters of tarpon, Megalops
cyprinoids (Broussonet) from Visakhapatham
harbour. Matsy, 11: 63-69.

Blaxhall, P. C. and K. W. Daisley, 1973. Routine
haematological methods for use with fish blood. J.
Fish Biol., 5: 771-781.

Cech, J. J. and D. E. Wohlschlag, 1981. Seasonal
patterns of respiration, gill ventilation and
haematological characteristics in the striped mullet
Mugil cephalus. Bull. Mar. Sci., 31: 112-119.

Collazos, M. E., E. Ortega, C. Barriga and A. B.
Rodriguez, 1998. Seasonal variation in
haematological parameters male and female Tinca
tinca. Mol.  Cell. Biochem., 183: 165-168.

Gabriel, U. U., G. N. O. Ezeri and O. O. Opabunmi,
2004. Influence of sex, source, health status and
acclimation on the haematology of Clarias
gariepinus  (Burch, 11822). Afr. J. Biotechnol.,
3: 463-467.

Gao Zexia, Wang Weimin, Yi Yang, K. Abbas and
J. S. Diana, 2007. Morphological studies of pe-
ripheral blood cells of the Chinese sturgeon,
Acipenser sinensis. Fish Physiology and Bio-
chemistry, 33 (3): 213-222.

Garcia, M. P., G. Echevarria, F. J. Martinez and
S. Zamora, 1992. Influence of blood sample col-

lections on the haematocrit value of two teleost:
rainbow trout  (Oncorhynchus mykiss) and
Europan see bass  (Dicentrarchus labrax L.).
Comp. Biochem. Physiol., 101: 733-736.

Gbore, F. A., O. Oginni, A. M. Adewole and J. O.
Aladetan, 2006. The effect of transportation and
handling stress on haematology and plasma bio-
chemistry in fingerlings of Clarias gariepinus and
Tilapia zillii. World Journal of Agricultural Sci-
ences, 2: 208-212.

Hickey, C. R. Jr., 1982. Comparative haematology
of wild and captive cunners. Trans. Am. Fish. Soc.,
111: 242-249.

Orun, I., M. Dorucu and H. Yazlak, 2003.
Haematological parameters of three cyprinid fish
species from Karakaya Dam Lake, Turkey. Online
J. Biol. Sci., 3: 320-328.

Penev, M. and Dukova-Peneva, 2007. Laboratory
Hematology. Artik - 2001, Sofia, 649 pp. (Bg).

Sepetliev, E., 1986. Medical Statistics. Medicine and
Gymnastics. Sofia, 110 pp. (Bg).

Svobodova, Z., H. Kroupova, H. Modra, M.
Flajshans, T. Randak, L. Savina and D. Gela,
2006. Haematological profile of common carp
spawners of various breeds. Research Institute of
Fish Culture and Hydrobiology, Vodnany, Czech
Republic.

Tomova, E., I. Velcheva and At. Arnaudov, 2009.
Influence of copper and zinc on the erythrocyte-
metric parameters of Carassius gibelio (Pisces,
Cyprinidae). Bulg. J. Agric. Sci., 15: 183-188.

Tomova, E., At. Arnaudov and I. Velcheva, 2008.
Effects of zinc on morphology of erythrocytes and
spleen in Carassius gibelio. J. Environ. Biol. 29
(6): 897-902.

Penev, M. and Dukova-Peneva, 2007. Laboratory
Hematology. Artik - 2001, Sofia, 649 pp. (Bg).

Sepetliev, E., 1986. Medical Statistics. Medicine and
Gymnastics. Sofia, 110 pp. (Bg).

310 B. Nikolov and D. Boyadzieva – Doichinova


