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ABSTRACT

The aim of this study was to evaluate and compare the haematological parameters of cultured Russian sturgeon (Acipenser
gueldenstaedtii), stellate sturgeon (Acipenser stellatus) and Siberian sturgeon (Acipenser baerii) in recirculating aquaculture
system. Total erythrocytes, thrombocytes, red blood cell distribution, monocytes, basophils as well as haemoglobin levels
of stellate sturgeon differed significantly from that of the other two species (p<0.05). Leukocyte and lymphocyte levels of
Siberian sturgeon were significantly higher than in stellate sturgeon and Russian sturgeon (p<0.05). Eosinophil percentages
of Siberian sturgeon were significantly lower than stellate sturgeon and Russian sturgeon (p<0.05). Haematocrit levels of
stellate sturgeon differed from Siberian sturgeon (p<0.05), but no differences between Siberian and Russian sturgeons were
found. Neutrophil, mean cellular haemoglobin and mean cellular volume and mean cellular haemoglobin concentration
levels did not differ significantly between the three sturgeon species (p>0.05). The information generated may help in
monitoring health status and to adopt better management strategies in culture systems.
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Acipenser gueldenstaedtii, Acipenser stellatus and
Acipenser baerii are the commercially important species
of sturgeons most widely cultured. As for all other
farmed fish, the health status of sturgeons is important
for the sustainability and profitability of farming. Blood
parameters are valuable tools for monitoring fish health
and welfare status, effects of therapeutic treatments,
nutrition as well as environmental management (Blaxhall
and Daisley 1973; Hrubec et al., 1996). In aquaculture,
blood analyses are rapid, non-lethal and inexpensive way
to assess malnutrition, stress, infection status of fish and
thus are increasingly used as indicators of the physiological
condition or sub-lethal endogenous or exogenous changes
and stress response in fish (Cataldi ef al., 1998; Belanger
et al.,2001). Haematological studies have been performed
on most sturgeon species such as Adriatic sturgeon
(Acipenser naccarii) (Di Marco et al., 1999), shortnose
sturgeon (Acipenser brevirostrum) (Knowles et al.,
2006; Matsche et al., 2013), cultured sturgeon hybrids
(Acipenser naccarii @ X A. baerii &) (Di Marco et al.,
2011), Siberian sturgeon (4. baerii) (Sadati et al., 2011),
stellate sturgeon (sevruga) (4. stellatus) (Akrami et al.,
2013; Khara et al., 2013).

Information on haematological parameters under
culture conditions for A. gueldenstaedtii, A. stellatus
and A. baerii is limited. Aim of the present study was to
evaluate and compare haematological parameters of the
above three sturgeon species cultured in recirculating
aquaculture conditions.

Juveniles of A. gueldenstaedtii (350+48.22 g),
A. stellatus (205+65.57 g) and A4. baerii (275+17.32 g)
reared in the farm of Don-Riba Co., Rostovskaya Oblast,
Rostov-na-Donu, Russia were used for the experiements.
The fishes were stocked in tanks measuring 2x2x2 m (8 m?%),
@ 80 juveniles per tank with three replicates per species.
Water flow rate was maintained at approximately
40 I min™". During the experimental period, fish were fed
twice daily in mid-morning and mid-afternoon to apparent
satiation with commercial fish feed (45:20/protein:fat).
During the experimental period, water quality parameters
such as dissolved oxygen, pH, temperature, nitrite (NO,),
nitrate (NO,) and ammonia (NH,) of the rearing water were
measured with a multiparameter probe (Model HQ40d,
HACH Instruments). Total hardness, HCO, and Ca," were
estimated according to standard methods (APHA, 1998).
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Ten fish from each tank were sampled and
anesthetised with tricaine methane sulphonate (MS-222,
SIGMA, United States). To reduce stress, the head
of fish was covered with a wet towel. Random blood
samples from the caudal veins from 10 fish from each
tank were collected for haematological analyses with
a 20 ml sterile plastic syringe treated with EDTA
(Ethylenediaminetetraacetic acid) and sent to laboratory
on ice. Total erythrocyte (RBC), leukocyte (WBC),
thrombocyte (PLT) counts, red blood cell distribution
width (RDW), neutrophils (NEU), lymphocytes (LYM),
monocytes (MONO), eosinophils (EOS) and basophils
(BAS) counts were determined according to Blaxhall
and Daisley (1973), Satake et al. (1986), Jenkins (2003)
and Rough et al. (2005). Haematocrit (PCV) values were
measured with heparinised microhaematocrit tubes and
centrifuged at 10 x gravity for 10 min. The haemoglobin
(HGB) content was determined following the technique of
Van Kampen and Zijlstra (1961) and Gultepe et al. (2014).
Mean cellular haemoglobin (MCH), mean cellular volume
(MCV) and mean cellular haemoglobin concentration
(MCHC) were determined as described by Klontz (1994)
and Gultepe et al. (2012). These parameters were also
corrected using an autoanalyser (Beckman Coulter Inc.).

Data were analysed using STATISTICA (Version
6.0) (StatSoft, Inc.). Statistical differences were evaluated
using one-way analysis of variance (ANOVA) followed
by Fisher’s least significant difference (LSD) test for
multiple pair-wise comparisons. Statistically significant
differences were accepted at p<0.05.

Physico-chemical characteristics of the water
recorded during the experimental period were: dissolved
oxygen - 7.840.22 mg 1I'; pH - 7.7+0.8; temperature
- 14£1°C; NO, - 0 mg I'; NO, - 7.1+0.4 mg I
NH, - 0.40+0.10 mg I''; HCO," - 2.09+0.14 mg I''; Ca," -
2.40+0.1 milliequivalent 1" and total hardness - 100 ppm
as CaCO,.

Haematological parameters recorded for the three
species of sturgeons during the experimental period
are presented in Table 1. RBC, PLT, RDW, MONO,
BAS and HGB levels in A. stellatus were significantly
different, compared to 4. gueldenstaedtii and A. baerii
(p<0.05). WBC and LYM levels of Siberian sturgeon
were significantly higher than that of stellate and Russian
sturgeons (p<0.05). EOS percentages of Siberian sturgeon
were significantly lower than stellate sturgeon and Russian
sturgeon (p<0.05). MCHC and PCV levels of stellate
sturgeon differed from Siberian sturgeon (p<0.05), but no
differences were observed between Siberian and Russian
sturgeons. NEU, MCH and MCYV levels of three sturgeon
species were not significantly different (p>0.05), which is
an important observation in the present study.
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Table 1. Comparison of hematological parameters between the
three sturgeon species

Species

Parameter

A. stellatus A. gueldenstaedtii  A. baerii
RBC Mul')  0.74+0.09° 0.4940.12° 0.34+£0.31°
WBC (Kul') 2.47+0.75 7.08+5.62* 16.2849.81°
PLT (K ul'!) 1.139+133.05*  410.33+179.63" 451.504+329.72°
RDW (%) 26.77+0.76° 12.8746.89° 9.2342.69°
NEU (%) 0.06+0.03 0.0840.07 0.10+0.07
LYM (%) 1.01+0.40° 5.93+4.99° 15.6749.55°
MONO (%) 0.2140.08 0.2840.06 0.27+0.06
EOS (%) 1.40+0.96° 1.01+1.00° 0.19+0.18°
BAS (%) 0.05+0.01 0.07+0.01 0.06+0.03
PCV (%) 10.30+1.96° 8.74+1.68% 6.47+1.10°
HGB (gdl')  4.89+3.73 7.9141.12° 8.13+3.82"
MCH (pg) 138.66+9.60 148.00+30.81 98.20+29.27
MCV (fl) 138.67+9.61 148.00+19.48 98.20+23.90
MCHC (g dlI'") 70.30+6.02° 106.53+48.21® 168.00+36.00°

RBC = total erythrocyte count, WBC = leukocyte count, PLT = thrombocyte
count, RDW = red blood cell distribution width, NEU = neutrophils,
LYM = lymphocyte count, MONO = monocytes, EOS = eosinophils,
BAS = basophils, PCV = hematocrit, HGB = hemoglobin, MCH = mean
cellular hemoglobin, MCV = mean cellular volume, MCHC = mean cellular
hemoglobin concentration. The values are expressed as means+SD (n=30).
Means with different superscripts in rows are significantly different (p<0.05)

Sturgeon species are grown in farms for caviar
and meat. Generally, producers prefer recirculating
aquaculture systems for healthy fish production and
to eliminate environmental risks. Blood parameters
give information on both physiological condition and
health of fish. In individual fish, genetic variation, age,
stage of development and reproductive stage have been
determined using the haematological values (Hrubec
et al., 1996). Although reference intervals have been
determined for Siberian sturgeon (4. baerii) (Sadati et al.,
2011) and stellate sturgeon (4. stellatus) (Akrami et al.,
2013; Khara et al., 2013), there is no study on comparison
of haematological values of the three sturgeon species
under study. These studies are useful to determine effects
of environmental and nutritional factors on species and
effective management of aquaculture facilities. PCV (or
HCT) is the most important haematological parameter
in fishes to assess health and nutritional status of species
(Klontz and Smith, 1968; Campbell, 2004). Blaxhall and
Daisely (1973) have reported on the possible use of PCV
value as a tool to determine anaemia. PCV values in fish
generally ranges from 20 to 45%. These values were not
in line with our data. The significant differences in PCV
values could be attributed to different habitat conditions
or feeding. HGB values in fishes generally range from 5
to 10 mg dI'' (Hrubec and Smith, 2000). In the present
study, HGB levels ranged from 7.91+1.12 to 8.13+3.82
for Russian sturgeon and Siberian surgeon, respectively.
But we found that HGB level of stellate sturgeon was
significantly lower than others. Similarly, reduced
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HGB values may be attributed to changes in circulating
erythrocytes numbers (Zarejabad et al., 2010). According
to Hrubec and Smith (2000) MCV, MCH and MCHC
values of fishes range from 150 to 350 fl, 30 to 100 pg
and 18 to 30% respectively. The high values of MCH
(171 pg) and MCHC (204 g dl'') recorded for the three
sturgeon species in this study could be due to the overall
oxygen consumption rates and swimming performance
under normal conditions (Stillwell and Benfey, 1995).
MCH and MCV values were found almost similar for the
three sturgeon species in the present study. Leucocytes
are important cells that can stimulate immune responses
in fish. These cells produce antibodies and can perform
macrophagic activities (Jalali ez al., 2009). The differences
in WBC count observed in the three sturgeon species in
this study may be attributed to the varying body size
of experimental fish (Xiaoyun et al., 2009). Changes in
white blood cells and the differential counts, neutrophils,
lymphocytes and monocytes indicated stress condition
in fish (Gabriel et al., 2011). In the present study, there
were no significant difference on NEU, MONO and LYM
values among three sturgeon species. RDW level for
stellate sturgeon was higher than in Russian and Siberian
sturgeons. These results suggest that sturgeon producers
must take into consideration ferrous level of feed,
especially for stellate sturgeon.

In this research, haematological parameters of
A. gueldenstaedtii, A. stellatus and A. baerii were compared
for the first time in recirculating aquaculture system. The
results showed that some haematological parameters can
be similar under same culture conditions for different
sturgeon species. Also results suggested that sturgeon
producers must take into consideration ferrous level of
feed, especially for stellate sturgeon. The information
generated may help in monitoring health, nutritional
and welfare status of fish; to adopt better management
strategies with respect to stocking density, feed and water
quality as well as in disease control in culture systems.
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