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Abstract:

In this study, various hematological indices were evaluated in 60 adult 7ilapia zillii
specimens (mean length 9.66 cm + 1.21; mean weight 17.52 g + 7.21). Specimens were
collected from Alarabia Company for Agricultural Investments (a freshwater fish farm)
and Ain El-Majdob Lagoon (a brackish water lake). Blood samples were obtained using
heparinized plastic syringes from the heart. Hematological parameters were measured
with standardized, approved methods in a medical analysis laboratory. The following
mean values + SD were recorded: hematocrit (Het) 11.51 + 6.09%; hemoglobin (Hb)
7.31 + 2.38 g/dL; white blood cells (WBC) 57.50 + 23.23 x 10° cells/L; red blood cells
(RBC) 0.82 + 0.35 x 10° cells/L; mean corpuscular hemoglobin concentration
(MCHC) 55.11 + 17.82 g/dL; mean corpuscular hemoglobin (MCH) 69.60 + 16.75
pg; mean corpuscular volume (MCV) 134.55 + 32.91 fl; platelets (PLT) 219.92
206.73 x 10° cells/L; granulocytes (GRA) 6.63 + 6.03 x 10° cells/L; lymphocytes (LYM)
43.05 + 19.42 x 10° cells/L; and monocytes (MON) 4.81 + 3.52 x 10° cells/L.

RBC values approached statistical significance, with RBC, Hb, LYM, MON, MCH,
and MCHC levels higher in freshwater 7i/apia zillii compared to those in brackish
water. Conversely, Hct, GRA, and MCV values were higher in brackish water
specimens than in freshwater ones. In freshwater, WBC, LYM, Hct, and MCV

decreased with increasing weight but increased with length. Granulocyte and platelet
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counts, however, increased with weight and decreased with length, as assessed through
regression analysis. No significant differences were observed for MON, RBC, Hb,
MCH, or MCHC between environments.

In brackish water, WBC counts were influenced by the fish’s length and weight.
Additionally, in freshwater, LYM and MON counts increased with weight but
decreased with length. No significant changes were found for RBC, Hb, Hct, MCV,
MCH, MCHC, or PLT across environments.
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1. Introduction

Blood tissue reflects physical and chemical changes occurring in organisms, therefore
detailed information can be obtained on thegeneral metabolism and physiological
status of fish in difterent groups of age and habitat (Orun and Erdemli, 2003) .In fishery,
it is important to find out illness and parasites as the source of these causes may not be
generally detectable in theearly period of the infection, however, it is also possible
toearly diagnosis of illnesses in case of evaluating hematological data, particularly blood
parameters (Rimsh and Adamova,1973).

Fishes generally have less blood volume than other vertebrates, the volume usually
ranging between about 2 and 4 ml/100 g in bony fishes.

The blood transports a variety of materials, including inorganic ions and several organic
constituents such as hormones, vitamins, and several plasma proteins.

Cellular constituents of the blood are the red blood cells or erythrocytes, and the white
blood cells or leucocytes obtain their characteristic color from hemoglobin. Made up
of the colorless protein globin, and the red-yellow pigment heme, which contains iron.
(Bond, 1979)

According to (Gabriel et al, 2004) hematological parameters are closely related to the
response of the animal to the environment, an indication that the environment where
fishes live could exert some influence on the hematological characteristics. These
indices have been employed in eftectively monitoring the responses of fish to the
stressors and thus their health status under such adverse conditions. They can provide
substantial diagnostic information once reference values are established under

standardized conditions.

255



394l 5 ol sl - 23 ol) 45 51 51) Anal Alma
st dnols alao Issue N.27 —Vol.2 / ISSN: 2958-8537
Hematological tests and analysis of serum constituents have showed useful information
in detection and diagnosis of metabolic disturbances and disease in fishes (Aldrin et a/,
1982). In hematological analyses, measurement of blood indices in the liquid part of
the blood and the morphological composition of the blood is important. To investigate
the fish blood factors and their changes, the normal rate of these factors must be initially
measured in healthy fish. Hematological determination can provide substantial
diagnostic information once reference values are established under standardized
conditions. Hematological studies in animal research and in human diseases are well
accepted and considered to be routine procedure in diagnoses (Ranzani-Paiva et a/,
2001).
Blood hematological measurements can provide valuable physiological indices that
may ofter critical feedback on transportation and handling stress in aquaculture as
haematological measures have been reported (Gbore, et al, 2006) to be useful
indicators of sub lethal environmental stress in fish.
2. Materials and Methods
2.1. Fish Samples
Thirty Fish of the Tilapia Zillii were collected by hand net (30 cm in diameter) in
December 2009, from (Ain Elmajdob Lake), Benghazi city (Figl), and, thirty Fish were
collected from Fish Farm (Alarabia Company for agricultural investments) located
in north Benghazi city near Alkuwifiya town (Fig2). Fish were collected and
transported immediately in pouches filled with lake water to the laboratory of
theZoology Department, Benghazi University. Fish were divided into four groups
each group containing (15) fishes, and kept in alaboratory glass aquarium of 200 L
capacity were well aerated and provided with external filtration. They were given a
minimum period of 72 hours to acclimatize to laboratory conditions.
2.2. Water Quality
The water quality parameters such as pH, temperature, dissolved oxygen, and Salinity
were measured for two water systems using aportable meter. (Values are shown in the
results section).
2.3 . Blood collection and analysis
Random fish samples of Tilapia Zillii were considered as normal based on their external

appearance and absence of symptoms of diseases.
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The fish sample caught from the containers. After the preliminary investigation of the
length, weight and sex (Fig 3, 4),a damp cloth was used to cover the fish head. They
placed belly upwards and blood samples obtained from the heart with the aid of a
heparinized disposable plastic syringe containing EDTA as an anticoagulant (Fig 5).
Heart puncture was chosen for being easy to perform and excellent for obtaining a
large quantity of blood when applied to Tilapia. After obtaining the desired quantity
of blood, the use of plastic syringe is a necessary precaution with fish blood because
contact with glass results in decreased coagulation time (Smith et al, 1952). Fish wiped
dry with tissue paper to aid contamination with mucus it was then pushed gently down
until blood started to enter in the needle. Thereafter the needle was withdrawn and
the blood gently transferred into heparinized plastic containers, which contained
EDTA as an anticoagulant. The samples were then mixed gently.

Then blood samples transported to Saleem laboratory for analysis using (Diatron
instrument) after adjusted to animal analysis and measurement of Haematocrit (Hct)or
(PCV), hemoglobin concentration (Hb), red blood cell count (RBC), white blood cell
count(WBC), Lymphocytes (LYM),Monocytes (MON), Granulocyte (GRA),mean
corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular
hemoglobin concentration (MCHC. and of platelets(PLT).

2.4. Statistical Analysis

Results were analyzed with SPSS for Windows by using (T-testand regression ).

3. Result

In this study some parameters of water quality were measured (Table 1); the result

shows difterences between the water quality parameters for two ecosystems.

Table 1 The water quality parameters

Ain El-Majdob Lake Fish Farm
Temperature 21.4°C 19.9°C
pH 7.7 7.9
Dissolved oxygen 3.16mg/l 5.42mg/1
Salinity 6.1 %o 0.04 %o

The summary of the mean values of weight, length and hematological parameters for
Tilapia Zillii are represented in Table 2, together with the standard deviation and
Standard Error.
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In present study the white blood cells, Lymphocytes, Haematocrit and Mean
corpuscular volume were decreased with increase of weight, and increased with
increase the length of Tilapia Zillii in fresh water. While Granulocyte and platelets,
increased with increase of weight, and decreased with increase the length of Tilapia
Zillii in fresh water as studied by regression of white blood cells, Lymphocytes,
Granulocyte, Haematocrit, Mean corpuscular volume, and platelets on length and
weight of Tilapia Zillii.

While there 1s no statistically significance in Monocytes, Red blood cells, Hemoglobin,
Mean corpuscular hemoglobin and Mean corpuscular hemoglobin concentration
According to regression in this research.

On other hand the white blood cells of Tilapia Zillii in brackish water were found
depend on length and weight of Tilapia Zillii as studied by regression of white blood
cells on length and weight of Tilapia Zillii. as well as Lymphocytes and Monocytes
increased with increase of weight, and decreased with increase of length Tilapia Zillii
fresh water as studied by regression of Lymphocytes and Monocytes on length and
weight of Tilapia Zillii ,as shown Table (2).

In this study, the result value of Red blood cells counts of fish in two systems are very
closely significant. RBC in fresh water, Tilapia Zillii 1s (0.73 0.35) and RBC in
brackish water, Tilapia Zillii is( 0.91 0.33). as shown in fig (8 ).

Table2: Hematological parameters for Tilapia Zillii in freshwater (FW) and

brackish water (BW).
Standard
Mean Standard Error
Parameter(Unit) Deviation Sig.
FW BW FW BW
FW BW

length (cm) 9.55 9.76 1.10 1.32 0.20 0.24 ]0.558
Weight (g) 16.72  18.32 5.46 8.65 0.99 1.57 | 0.437
Hb (g/d) 8.50 6.13 2.26 1.87 0.41 0.34 ] 0.000
Hct (%) 9.46 13.56 5.01 6.45 0.91 1.17 ] 0.010
RBC(10'%/L) 0.73 0.91 0.35 0.33 0.06 0.06 ]0.063
WBC(10° /L) 61.18 53.82 14.76 29.18 2.69 5.32 10.209
MCHC (%) 73.13 42.64 9.35 9.53 2.20 1.87 ] 0.000
MCH (pg) 86.94 63.60 3.44 15.24 1.14 2.99 ] 0.000
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MCV(u3) 125.46143.96 33.94 29.51 6.19 5.48 10.033
MON (10° /L) 7.14 2.02 2.44 2.41 0.44 0.48 | 0.000
LYM (10° /L) 49.80 34.96 15.21 21.08 2.77 421 10.003
GRA (10° /L) 4.23 9.52 2.65 7.58 0.48 1.51 | 0.001
PLT (10” /L) 262.7 177.10 247.80 147.47 45.2 26.92 |0.122

Table 3: Regression of blood parameters on length and weight of Tilapia
Zillii in fresh water and brackish water. Red=sig at 0.05.

Blood parameters Fresh water Brackish water
Length weight Length weight
WBC _ + + +
LYM ~ s - .
MON + _ B +
GRA + _ _ +
RBC _ + _ +
Hct _ + + B
Hb _ : : _
MCV _ + + _
MCH ~ N N B
MCHC _ _ + _
PLT + _ | +

@ Male @ Female
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20 A

15

10 1

Weigh in (g)

Fresh water Brackish water

Figure (6): Weight of Tilapia Zillii fishes from Fish Farm and Ain El-Majdob Lake.
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Figure (7): length of Tilapia Zillii fishes from Fish Farm and Ain El1-Majdob Lake.

| @ Male B Female |

HGB (g/dl)
a

fresh water brackish water

Figure (8): RBC of Tilapia Zillii fishes from Aquaculture and Ain El-Majdob Lake.

B Male B Female

RBC (10121

fresh water brackish water

Figure (9): Hb of Tilapia Zillii fishes from Aquaculture and Ain El-Majdob Lake.
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The result of hemoglobin concentration (8.50 + 2.20) in this research for Tilapia Zillii
in fresh water was significantly higher than the hemoglobin concentration of Tilapia
Zillii in brackish water (6.13 + 1.87) as shown inFig (9).

In the present study, The result of the hematocrit value (9.46 + 5.01) of Tilapia Zillii
in fresh water was significantly lower than the hematocrit value in brackish water
Tilapia Zillii (13.56+ 6.45).as shown inFig (10).

In this study, the lymphocyte (49.80+15.21) in fresh water, Tilapia Zillii was
significantly higher than the lymphocyte (34.96+21.08) in brackish water, Tilapia Zillii
as shown in Fig (11).

High significant in present result of Monocytes value in two systems. Monocytes value
(7.14 + 2.44) in fresh water Tilapia Zillii were significantly higher than the value in
brackish water Tilapia Zillii (2.02 + 2.44), as shown in Fig (12).

In this study, the value of Granulocytes (4.23 + 2.65) in fresh water, Tilapia Zillii was
significantly lower than the value of Granulocytes (9.52 + 7.58) in brackish water,
Tilapia Zillii .as shown in Fig (13).

In this research, the value of Mean Corpuscular volume 125.46+ 33.94 in fresh water,
Tilapia Zillii was significantly lower than the result of the value of Mean Corpuscular
volume (143.96+ 29.51) in brackish water, Tilapia Zillii. Fig (14).

The results of this work for Mean corpuscular hemoglobin (86.94+ 3.44), Mean
corpuscular hemoglobin concentration (73.13+9.35) in fresh water, Tilapia Zillii were
significantly higher than values of Mean corpuscular hemoglobin (63.60+ 15.24), Mean
corpuscular hemoglobin concentration (42.64+9.53) in brackish water, Tilapia Zillii as
shown Fig (15, 16).

0 Male . B Female

18

16 -
14 +

10 -+

HCT %
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6 4
a
> |

o -

fresh water brackish water

Figure (10): Hct of Tilapia Zillii fishes from Fish Farm and Ain El1-Majdob Lake

261



09 deall g aaliadl aadl - ATl 4 g 511 Anals Alma

ZIU JORNAL

digiyjll daol

L2 dlan

Issue N.27 —Vol.2 / ISSN: 2958-8537

LYM (10°9)

60

50

40

30

20

10

B Male

B Female |

fresh water

brackish water

Figure (11): LYM of Tilapia Zillii fishes from Fish Farm and Ain El-Majdob Lake.
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Figure (12): MON of Tilapia Zillii fishes from Fish Farm and Ain Elmajdob Lake
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Figure (13): MCYV of Tilapia Zillii fishes from Fish Farm and Ain El-Majdob Lake.
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Figure (14): MCH of Tilapia Zillii fishes from Fish Farm and Ain Elmajdob Lake.
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Figure (15): MCHC of Tilapia Zillii fishes from Fish Farm and Ain El-Majdob Lake.
In this work, There was no significant in the result of the White Blood Cell count, the
WBC count of Tilapia Zillii in freshwater was (61.18+14.70), and in brackish water
was (53.82+29.18), as shown in Fig(16).
The results of platelet were no significant (262.73+247.8) in freshwater, Tilapia Zillii
and platelet in brackish water Tilapia Zillii (177.10 £147.47) fig (17).
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Figure (16): WBC of Tilapia Zillii fishes from Fish Farm and Ain El-Majdob Lake.
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Figure (17): PLT of Tilapia Zillii fishes from Fish Farm and Ain El-Majdob Lake.
4. DISCUSSION
In this study, the result shows differences between the two ecosystems, such as water
temperature was higher in Ain El-Majdob Lake (21.4C) than in Fish Farm (19.9C),
because of the greater requirements for oxygen, food, and the faster growth rate, Water
temperature rise when water absorbs energy from the sun. In shallow water, there may
be little or no differences between the temperature at the surface and the bottom. In
deep water, temperatures vary with the coolest water at the bottom.
Sun et al, (1995) concluded that low temperatures have the significant effects ot either
increasing or decreasing direction on the changes of various blood parameters in tilapias
depending on the environmental salinity.
An increase in water temperature increased most of the parameters (Ezzet, 1973)
In this research, the water pH result of Ain El-Majdob Lake was (7.7), and the water
pH in Fish Farm was (7.9). pH varies depending on several factors such as pH levels of
the pond water change depending on the aquatic life within the pond, Carbon dioxide
produced by aquatic organisms respire has an acidic reaction in the water, the pH in
ponds rises during the day as phytoplankton and other aquatic plants remove CO2 from
the water during photosynthesis. The pH decreases at night because of respiration and
the production of CO2 by all organisms. The fluctuation of pH levels will depend on
algae levels within the pond. (Aquaculture, 2003).
In this study, the Salinity was higher in Ain El-major Lake (6.1) than in Fish Farm
(0.04), Salinity is a measure of the amount of salt in water, fresh water has almost no
dissolved salt, and brackish water is a mixture of fresh and salt water. Salinity
significantly caused the decrease of hemoglobin concentrations at 24C. (Sun et a/
1995).
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High salinity caused an increase in the concentration of most of the blood
characteristics, Temperature and salinity changes produce several variations in the
blood characteristics of tilapia Zillii (Ezzat, 1973).

Although the dissolved oxygen was higher in Fish Farm (5.42mg/l) than in Ain EIl-
major Lake (3.16mg/l), because warm water holds less oxygen than cold water does.
Dissolved oxygen is probably the most critical water quality variable in freshwater
aquaculture ponds. Oxygen levels in pond systems depend on water temperatures,
stocking rates of aquaculture species, salinity, the amount of aquatic vegetation, and
the number of aquatic animals in the ponds. Dissolved oxygen concentrations will vary
throughout the day. Dissolved oxygen in the water is obtained through diffusion from
air into water, mechanical aeration by wind or aeration systems, and photosynthesis by
aquatic plants (Aquaculture, 2003).

In the present study, statistical analysis (ANOVA) reveals that hematological parameters
are not significantly different between male and female fish in the two systems.
Although the blood parameters between males and females of Tilapia were different as
observed by Akinrotimi et al (2010) in Niger Delta, Nigeria.

The weight and length of Tilapia Zillii in fresh water between males and females were
16 males weight between (10.5 to 28.6 gm) and total length between (7.0 to 11cm);
14 temales weight between (10.5 to 31 gm) and total length between (8.3 to12.2cm).on
other hand, in brackish water were between 16 males weight between 9.4 to 41.9 gm
yand total length between (7.4 to13.2cm); 14 females weight between (9.2 to 28.2) gm
and total length between (8 to12 cm).

The eftect of length-weight variables on blood parameters such as enhanced formation
of lymphocytes were an essential component of immune system in the early stages of
growth period (Aldrin etal, 1982). In a research for Nile tilapia Oreochromis niloticus,
there was an effect of fish size (between small and big fishes) on all the parameters except
tor MCV (Tran-Duy et al, 2008). In a study on Mugil it was verified that mean values
for HCT, Hb, MCV, MCH and MCHC showed a slight increasing tendency as
individuals got larger (Ranzani-Paiva, 1995). Also, larger individuals present higher
mean values for MCV, MCH and MCHC for dourado Salminus maxillosus (Ranzani-
Paiva et al, 2001).
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Al-Hassan et al, (1993) observed the hemoglobin and hematocrit values of
Acanthopagrus latus were having increased with both body weight and length, but to
a certain weight and length group after which a slight fall in their value was observed.
4.1. The Red Blood Cells (RBC):
The Red Blood Cells have the important function of hemoglobin transport, which
carries oxygen to all tissues in the body (Hibiya, 1982). The Red Blood Cell count
significant decrease may be attributed to the decrease in the erythropoietic activity of
the kidney ( Santhakumer et a, 1999), decreased Red Blood Cell count indicates that
the erythrocytes are being affected or destroyed by the infection of fish
(Martins,2008),the reduction in the erythrocyte value may be due to destruction of the
Red Blood Cells which might have resulted in the liberation of the hemoglobin
content of the cells (Gbore,2006).
On the other hand, the increased Red Blood Cell count may be due to stimulation of
erythropoietin by elevated demands for oxygen or carbon dioxide transport as a result
of increased metabolic activity or destruction of gill membranes causing faulty gaseous
exchange (Cyria P er a/,1989). High Red Blood Cells could be explained by
the increase of reproductive activity (Collasozn et al, 1998). Changes in metabolism
and hormonal activity, triggered by cooler water temperatures and declining
photoperiod during fall, may result in anemia (Lane 1979) and reduced erythropoietic
production (Lane 1979; Zanuy and Carrillo 1985).
4.2. The hemoglobin concentration (Hb):
The hemoglobin within those erythrocytes is the main transport mechanism for
oxygen and carbon dioxide in the blood. Alterations in blood oxygen capacity reflect
seasonal adjustment 1in oxygen transport (Cameron, 1970; Anderson et
al, 1985). Hemoglobin is the oxygen carrying component in the blood of fish and its
concentration can be used as good indicator of anemia (Blaxhall and Daisley, 1971).
The hemoglobin can vary with season, temperature and nutritional state and health of
the fish (Bond,1979). The increase hemoglobin content could be explained as a process
where the body tries to replace the oxidized denatured hemoglobin (Cyria, 1989).
Changes in the hemoglobin content of the blood in response to the environment might
come about either by a change in the number of erythrocytes or by a change in the

hemoglobin concentration of the individual cells (Anthony, 1961).
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4.3. The hematocrit value (Hct or PCV).

Hematocrit provides a measurement of red blood cells (erythrocytes) in whole
blood. (Cameron, 1970; Anderson et a/, 1985). The increase in hematocrit value may
be attributed to swelling of red blood cells due to increased carbon dioxide in blood,
hypoxia or stress of fish (Ellis,1981) and high hematocrit level may be caused by
metabolic activities (Collasozn et al.,1998). These differences may be due to diverse
strains used in previous studies and different environmental and cultured conditions.
Low temperature caused the decrease of hematocrit (Sun et al,1995)

4.4. The lymphocyte (LYM):

This work shows a decreased in lymphocytes in Tilapia Zillii fresh water and brackish
water contrarily to that observed in Tilapia Zillii; (74.42.13) by Ghazaly, , (1992).
However, these values were higher than the values obtained for Nile tilapia (20.59.7)
by Martins et a/(2008) and values of Tilapia guineensis, (35.46 4.11) by Akinrotimi et
al(2010).except lymphocyte in brackish water, Tilapia Zillii in this study are lower
than in Tilapia guineensis ;35.46 4.11 (Akinrotimi.,2010).

4.5. Monocytes value (MON):

The result of Monocytes in the present study for freshwater Tilapia Zillii was higher
than that reported by Akinrotimi et a/ (2010) in Tilapia guineensis (3.12 1.01).
However, this value was significantly lower than the value obtained for Nile tilapia
14.3 7.7 (Martins et al, 2008).

While the result of Monocytes value in brackish water Tilapia Zillii in this research was
lower than those studied by Martins et a/, (2008) in Nile tilapia (14.3 7.7) and Tilapia
guineensis, 3.12 1.01 by Akinrotimi et a/, (2010). High Monocytes could be explained
by increase of reproductive activity and defense mechanism of fish (Orun and Erdemli,
2003).

4.6. Granulocytes value (GRA)

The result of Granulocytes in fresh water, Tilapia Zillii in this work is similar to Tilapia
Zillii (4.8 1.18) by Ghazaly, (1992).but lower than Nile tilapia 6.5 4.6 (Martins et
a/,2008) and Tilapia guineensis, 20.95 2.21 by Akinrotimi et a/, (2010).

On the other hand, the result of Granulocytes in fresh water, Tilapia Zillii in this
research i1s lower than the value referred by Akinrotimi er a/ ,(2010) in Tilapia
guineensis (20.95 2.21).but higher than the value the value obtained for Nile tilapia
6.5 4.6 by Martins et a/(2008) and Tilapia Zillii (4.8 1.18) by Ghazaly, (1992).

267



394l 5 ol sl - 23 ol) 45 51 51) Anal Alma
st dnols alao Issue N.27 —Vol.2 / ISSN: 2958-8537
Granulocytes are phagocytic, involved in combating disease, and may increase in
number when the fish is infected by bacteria. (Bond, 1979).
4.7. Mean Corpuscular volume (MCV):
Lower value of Mean Corpuscular volume was found in the present study in Tilapia
Zillii in freshwater and brackish water than those referred by Bittencouret et a/ (2003)
in Nile tilapia (148.80153.19) and the result of Tilapia Zillii (181.78 A 0.06) by Gbore
et al,(2006). Nevertheless, the value of Mean Corpuscular volume in the present work
Tilapia Zillii in fresh water and brackish water was higher than the value obtained in
Tilapia guineensis; 80.76 2.11 by Akinrotimi et a/, (2010) and Tilapia Zillii; 104.29
13.7 (Ghazaly, 1992).
4.8. Mean corpuscular hemoglobin (MCH) and mean corpuscular hemoglobin
concentration (MCHC):
Changes in the hemoglobin content of the blood in response to the environment might
come about either by a change in the number of erythrocytes or by a change in the
hemoglobin concentration of the individual cells (Anthony, 1961 |).
The value of MCH and MCHC in this work were higher than the values MCH
5(23.961.21), MCHC; (29.662.21) that obtained in Tilapia guineensis (Akinrotimi et
a/,2010) ., MCH (46.482.49), MCHC ; (33.141.88) in Tilapia Zillii by Gbore et
al(2006), and values MCH ;(40.7434.19), MCHC ;(35.2414.92) that concluded in
Nile tilapia (Bittencouret et a/,2003) .
The increase of Mean corpuscular hemoglobin concentration may be attributed to
swelling of red blood cells due to increased carbon dioxide in blood, hypoxia or
stressful (Ellis, 1981).
4.9. White Blood Cells count (WBC):
In this work, were no significant in result of the White Blood Cells count, in fresh
water, Tilapia Zillii and in brackish water, Tilapia Zillii.
The White Blood Cells are known to be involved in the regulation of immunological
functions of the body and the animal resistance to some vulnerable diseases. Decrease
of white blood cells to protective functions of the body (Santhakumer et a/, 1998). The
White Blood Cells of the blood respond to various stressors including infections and
chemical irritants (Mohammed and Sambo, 2008). The significant change in the white
blood cells values of Tilapia Zillii might be due to the stress of handling and
transportation (Gbore et a/, 2006).
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4.10. Platelet or Thrombocytes (PLT):

In this work, the results of platelet were no significant in fresh water, Tilapia Zillii and

platelet in brackish water, Tilapia Zillii. These values are higher than the platelet value
(40.02 3.14) that studied by Akinrotimi et a/(2010) in Tilapia guineensis.

Platelet are involved in blood clotting, they carry chemical that promotes the
conversion of prothrombin and thrombin (Bond, 1979). Nowadays, thrombocytes
have been found to be an important cell involved in fish defenses (Martins et a/, 2008).
Finally, differences in levels of some hematological parameters could be explained by
eftects of body size and ecological conditions.

The increase in hematological parameters might have resulted from the difference in
water temperature and oxygen concentration (Orun and Erdemli, 2003).

An attempt was made to compare the reference range for hematological values for
Tilapia Zillii and the range of the corresponding values for Tilapia Zillii specimens
reported by other investigators. A direct comparison was not possible because of the
different experimental factors, there is a wide range of physiological variations are
influenced by environmental conditions, gender, origin, feeding and age.
(Bittencouretet 2/,2003) .

5. References

Akinrotimi, O.A., Abu,O.M.G., Bekibele, D.O . Udeme-naa, B and
Aranyo,A.A.(2010). Haematological characteristic of Tilapia guineensis from Buguma
creek, Niger Delta ,Nigeria. E J E A F Che. 9 (8): 1415-1422,

Aldrin, J.F., Messager, J.L and Laurencin,F.B.(1982).La Biochimie Clinique en
Aquaculture. Interet et Perspective. CNEXO, Actes Colloq. 14: 291-326.

Al-Hassan, L. A., Ahmed, H. K and Majeed, S. A. (1993). Some haematological
parameters in relation to the biology of the fish Acanthopagrus latus . J . Envir Sci
.Heal .28 (7): 1599 - 1611.

Aquaculture, SA. (2003).Water quality in freshwater aquaculture ponds.
Pir.Sa.Gov.Au, fact sheets. 60(01):1-10.

Anderson, N.A ; Laursen, ].S.; Lykkeboe, G. (1985). Seasonal variations in hematocrit,
red cell hemoglobin and nucleoside triphosphate concentrations in the European
eel Anguilla anguilla. Comp. Biochem. Physiol. 81A:87-92

Anthony, E.H. (1961). The oxygen capacity of goldfish (Carassius auratus L.) blood in

relation to thermal environment.]. Exp. Biol. 38:93-107.

269



394l 5 ol sl - 23 ol) 45 51 51) Anal Alma

st dnols alao Issue N.27 —Vol.2 / ISSN: 2958-8537
Badawi, H.K and Said, M.M. (1971).A comparative study of the blood of four Tilapia
species (Pisces). Mar. Biol. 8(3): 202-204.

Barnhart, R.A. (1969).Effects of certain variables on haematological characteristics of
rainbow trout, Salmo gairdneri (Richardson). Trans. Am. Fish Soc. 98: 411 — 418.
Bhaskar, B. R and Rao, K. S. (1984). Influence of environmental variables on
haematological ranges of milkfish, Chanos chanos (Forskal), in brackish—water culture.
Aquaculture. 83(1-2): 123-136.

Bittencourt, N.L., Molinari,L. M., Scoaris,D.O., Pedroso,R.B., Nakamura,C.V.,
Nakamura, T.U., Filho,B.A and Filho,B.P. .(2003). Haematological and biochemical
values for Nile tilapia (Oreochromis niloticuss) cultured in semi-intensive system. Acta
Sci. Biol Sci. Maringd. 25(2): 385-389.

Blaxhall, P.C. (1972). The haematological assessment of health of freshwater fish. A
review of selected literature. J. Fish .Biol. 4: 593 —604.

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

Bond, C.E. (1979).Biology of fishes. Saunders college publishing, Philadelphia. 514pp.
Cameron, ]J.N. (1970). The influence of environmental variables on the hematology
of pinfish (Lagodon rhomboides) and striped mullet (Mugil cephalus). Comp.
Biochem. Physiol. 32:175-192.

Chekrabarthy, P., Benerjee, V. (1988).Effects of sublethal toxicity of three
organophosphorus pesticide on the peripheral haemogram of the fish, (Channa
punctatus). Environ. Ecol. 6: 151 — 158.

Collasozn, M.E., Ortega E, C. Barriga and A.B. Rodriquez .(1998). Seasonal Variation
in haematological parameters of male and female Tinca tinca. Mol. Cell. Biochem.
183:165-168.

Cyria P., Antony H., and Nonbisor P. (1989). Haemoglobin and haematocrit values
in the fish Oreochromis mossambicus, after short term exposure to copper and lead.
Bull. Environ. Contan. Toxical. 43,315-320

Ellis A. (1981) .Stress and the modulation of defence mechanisms in fish in pickaring
A.D. Str . Fish .Acad. Press, New York, 147-169.

Ezzat, A.A., Shabana, M.B, and Farghaly, A M. (1973) . Studies on the blood
characteristics of Tilapia zilli (Gervais). . Blood cells, J. Fish. Biol. 6 (1):1-12.

270



Study of Some Blood Parameters of Tilapia Zillii Collected from Different Environments
ELU ORI Nadia Ali Alrwab- Fatma Rafalah Solieman

dighijll deols dlao

Fashihuddin, M. D. and Kumari, J. (1990). Effect of photoperiod and salinity on
haematology of female Anabas testudineus (Bloch). J. Freshwater Biol. 2(1): 13—17.

Fourtie, J. F and Hatting, J. (1976). A seasonal study of the haematology of carp
(Ciprinus carpio) from a locality in the Transvaai. S. Afr. Zool. 11, 75-80.

Gabriel, U.U., Ezeri, G.N.O and Opabunmi, O.O. (2004). Influence of sex, source,
health status and acclimation on the haematology of Clarias gariepinus (Burch, 1822).
Afr. J. Biotechnol. 3:463—467.

Gerking, S.D. (1980). Fish reproduction and stress. In: Environmental physiology of
fishes. New York, Plenum Press.

Ghazaly, K.S. (1992). Hematological and physiological responses to sub lethal
concentrations of Cadmium in afresh water teleosts, Tilapia Zillii. Water, Air, and Soil
Pollu. 64: 551-559.

Gbore, F.A .,Oginni,O., Adewole, A.M and Aladetan, J.O. (2006).The Effect of
Transportation and Handling Stress on Haematology and Plasma Biochemistry in
Fingerlings of Clarias gariepinus and Titapia Zillii. World ] .Agric. Sci. 2 (2): 208-212.
Graham, ]J. B.(1997). Air-breathing Fishes: Evolution, diversity, and adaptation.
Academic Press, San Diego.

Hibiya, T. (1982). An Atlas of Fish Physiology-Normal and Pathological Features.
Kodansha Ltd., Tokyo, Stuttgart, Gustav Fish, Verlag, 147 pp

Iwama, G.K., Greer, G.L and Larkin, D.A. (1976). Changes in some haematological
characteristics of coho salmon (Oncorhychus kisutch) in response to acute exposure to
dehydroabietic acid (DHAA) at difterent exercise levels. J. Fish. Res. Bd Can. 33: 285
—289.
Jawad, L. A., Al-Mukhtar, M. A and Ahmed, H. K.) 2004(. The relationship between
haematocrit and some biological parameters of the Indian shad, Tenualosa ilisha
(Family Clupeidae). Ani. Bio. Cons. 27.2: 47-52.
Jobling, M.; Reinsnesw, T.C (1986).Physiological and social constraints on growth of
Arctic charr. Salvelinus alpinus L.: an investigation of factors leading to stunting. J. Fish
Biol., London, n. 28, p. 379-384,.

Kori-Siakpere, O., Ake, J. E. and Idoge, E. (2005). Haematological characteristics of
the African snakehead, Parachanna obscura. Afri.] . Biotechnol. 4 (6): 527-530.

271



394l 5 ol sl - 23 ol) 45 51 51) Anal Alma
st dnols alao Issue N.27 —Vol.2 / ISSN: 2958-8537
Lane, H.C. (1979). Progressive changes in haematology and tissue water of sexually
mature trout, Salmo gairdneri Richardson during the autumn and winter. J. Fish.
Biol. 15:425-436.
Mahdi ,M. A. (1972). Hematological studies on some Nile fishes, Tilapia nilotica, Lates
niloticus, and Labeo niloticus. Mar. Biol.15: 359-360.
Martins, M.L. (2002).R ecent studies on parasitic infections of freshwater cultivated fish
in the state of So Paulo, Brazil. Acta Sci . Maringa.24 (4): 981-985.
Martins, M.L., Nomura, D. T., Myiazaki ,D.M ., Pilarsky ,F., Ribeiro, .K., Castro ,M
P and Campos,C.M . (2004). Physiological and haematological response of
Oreochromis niloticus (Osteichthyes: Cichlidae) exposed to single and consecutive
stress of capture. Acta Sci. Ani Sci, Maringa, 26(4): 449-456.
Martins, ML., Mourino, J.L., Amaral, G.V., Vieira, F.N., Dotta, G., Jatoba, A,M.,
Pedrotti, F.S., Jerénimo, G.T., Buglione-Neto, C.C. and Pereira-J], G.
(2008).Haematological changes in Nile tilapia experimentally infected with
Enterococcus sp. Braz. J. Biol. 68(3): 657-661.
McCarthy, D. H., Stevenson, J. P., Roberts, M .S. (1973). Some blood parameters of
the rainbow trout (Salmo gairdneri Richardson). The Kamloops variety. J. Fish. Biol.
Michael, J. (2007). Hematologic and plasma values of healthy hybrid Tilapia
(Oreochromis aureus x Oreochromis nilotica) maintained in a recirculating system. J.
Zoo .Wild life Med.38 (3):420-424.
Mohammed,A K and Sambo A .B.(2008). Haematological Assessment of the Nile
Tilapia (Oreochromis niloticus) Exposed to Sublethal Concentrations of Portland
Cement Powder in Solution. Inte. J. Zoo. Res., 4(1): 48-5.
Omoregie, E., Okunsebor, S. A., and Audu, B .S. (2005). Haematological assessment
of the eftects of lubricating oil in the cichlid, Tilapia Zillii (L.) under laboratory
conditions, Ecoserve publishers.1 (4): 263.
Orun, I. and Erdemli,A.U .(2003). A Study on Blood Parameters of Capoeta capoeta
umbla (Heckel, 1843) Captured From Karakaya Dam Lake. F. U. Fen ve Miihendislik
Bilimleri Dergisi. 15(2), 17-25
Pullin, R. S and Lowe-McConnell,R .H.(1982). The Biology and Culture of
Tilapia. ICLAR M, Manila, Philippined. 432p

272



Study of Some Blood Parameters of Tilapia Zillii Collected from Different Environments
ELU ORI Nadia Ali Alrwab- Fatma Rafalah Solieman

dighijll deols dlao

Ranzani-Paiva M.J. (1995). Caracteristicas hematoldgicas de tainha Mugil platanus
Giinther, 1880 (Osteichthyes, Mugilidae) da regiao estuarino-lagunar de Cananeia —
SP (Lat. 25°00°S - Long. 47°55’W). Boletim do Instituto de Pesca 22(1): 1-22.
Ranzani-Paiva, M J.., Rodrigues, E.D.., Veiga, M.L.D and Eiras, A.C.. (2001).
Association between the hematological characteristics and the biology of the
“dourado” Salminus maxillosus Valenciennes, 1840 from Mogi-Guagu River, state of
Sao Paulo, Brazil. Maringa .23(2): 527-533.

Ranzani-Paiva, M J.T., Ishikawa, C.M., Eiras, A.C. and Silveira, V.R. (2004). Eftects
of an Experimental Challenge with Mycobacterium marinum on the Blood Parameters
of Nile Tilapia, Oreochromis niloticus (Linnaeus, 1757). Braz. Arch. Biol. Technol.
47 (6), 945-953.

Rey V’azquez, G and Guerrero, G.A .(2007) .Characterization of blood cells and
hematological parameters in Cichlasoma dimerus (Teleostei, Perciformes). Elsevier
Ltd. Tissue and Cell .39 : 151-160.

Rimsh, E. and Adamova, L. (1973 ). Blood analysis of herbivorous fish. all-union res.
Inst. Mar. fish . oceanghra; 81( 1): 150-159.

Salman, N .A and Eddy, F. B. (1988).Kidny function in response to salt feeding in
Rinbow trout Salmo gairdneri Richardson. Comp.Biochem.Physiol. (4):535-539.
Santhakumar, M., M. Balaji and K. Ramadu(1999). Sublethal concentration of
monocrotophos on erythropoietic activity and haematological parameters of fish
Anabus testudineus (Bloch). Bull. Environ. Contam. Toxicol. 63: 379-384.

Schreck, C.B.; Bradford, C.S. (1990). Internal corticosteroid production: potential
regulation by immune system in the salmonids. In: Progress in Comparetive
Endocrinology. New York: Wiley and Liss.

Shalaby A. M., Khattab ,Y. A. and Abdel rahman, A. M .(2006). Eftects of garlic
(Allium sativum) and chloramphenicol on growth performance, physiological
parameters and survival of Nile Tilapia (Oreochromis niloticus), Venom. Anim.
Toxins incl. Trop. Dis. 12(2):172-201.

Smith ,C.G., Lewis, W.M., Kaplan ,H.M. (1952). A comparative morphologic and
physiologic study of fish blood. Prog. Fish Cult. 14: 169 — 172,

Sun,L .T. chen,G.R and Chang,C .F.(1995). Acute responses of blood parameters and
comatose eftects in salt-acclimated tilapias exposed to low temperatures. J. Therm
Bi0.20 (3): 299-306.

273



394l 5 ol sl - 23 ol) 45 51 51) Anal Alma
st dnols alao Issue N.27 —Vol.2 / ISSN: 2958-8537
Tran-Duy, A., Schrama, J.W., Van Dam, A.A andVerreth, J.A. (2008). Effects of
oxygen concentration and body weight on maximum feed intake, growth and
hematological parameters of Nile tilapia, Oreochromis niloticus. Aqua.275: 152-162.
Ueda, I. K., Egami, M.I., Sasso,W.S. and Matushima,E.R. (2001). Cytochemical
aspects of the peripheral blood cells of Oreochromis (Tilapia) niloticus. (Linnaeus,
1758) (Cichlidae, Teleostei) - Part II. Braz. J. vet. Res. anim. Sci. Sao Paulo. 38(6)273-
277.
Weber, R. E. and Wells, R. M. (1989). Hemoglobin structure and Functioni. In:
Comparative Pulmonary Physiology: 279-310 (S. C. Wood, Ed.). Marcel Dekker,
New York.
Wedemeyer, G.A., Gould, R.W and Yasutake, W.T.(1983). Some potentials and
limits of the leucocrit test as a fish health assessment method. J. Fish Biol. 23: 711-716.
Wells, R. M. (1999). Haemoglobin function in aquatic animals: molecular adaptations
to environmental challenge. Mar. Freshwater Res., 50: 933-939.
Wailhelm Filho, D. M. ., Eble, G. J. , Kassner, G. , Caprario, F. X. , Dafre, L |A. and
Ohira, M .(1992).Comparative haematology in marine fish. com. biochemical
physiology. 102(A): 311-321.
Zaki, M. S., Fawzi, O. M ., Moustafa, S., Seamm, S., Awad, I and El-Belbasi, H.
[.(2010). Biochemical and Immunological studies in Tilapia Zillii exposed to lead
pollution and climate change. Natu.Sci., 7(12):90-93.
Zaki, M S., Fawzi, O. M., Mostata, S.O and Taha N.(2010). Pathological and
Biochemical Studies in Tilapia Zillii Infected with Saprolegnia parasitica and Treated
with Potassium Permanganate.]. Amer .Sci. 6(9):395-398.
Zanuy, S., Carrillo, M. (1985). Annual cycles of growth, feeding rate, gross conversion
efficiency and hematocrit levels of sea bass (Dicentrarchus labrax L.) adapted to two

different osmotic media. Aquaculture. 44:11-25.

274



