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Abstract 

Hematology can be a useful tool for monitoring health status, detecting illness, and following the progress of 

disease and response to therapy. Despite advances in fish medicine in recent years, interpretation of fish 

hematology often is hampered by a lack of meaningful reference values and the bewildering diversity of fish 

species. Hematology is the science of studying the anatomical, physiological, and pathological aspects of blood. 

This study gives valuable information on fish Tilapia zillii, Hematological indices (RBC, WBC, Hct, Hb, MCV, 

MCH, MCHC, GRA, MON, LYM, and PLT) were measured in blood in samples from 30 adult fish captured 

from (Ain Elmajdob lake), Benghazi city. Statistical analysis revealed that white blood cells were found 

depending on the length and weight of Tilapia zillii as studied by regression of white blood cells on length and 

weight of Tilapia zillii. Moreover, Lymphocytes and Monocytes increased with the increase in weight, as studied 

by regression of Lymphocytes and Monocytes on the length and weight of Tilapia zillii. Nevertheless, not 

significant in Red blood cells, Hemoglobin, Haematocrit, Mean corpuscular volume, Mean corpuscular 

hemoglobin, mean corpuscular hemoglobin concentration, and platelets. 
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 الملخص
لأسمرا  في م مر  التمردم في  ر  االرر . وعلر  يعتبر علم الدم أداة مفيدة لمراقبة الحالة الصحية واكتشاف المرر  ومتابعرة تمردم المرر  واابرتلابة للعر  

لأسمرا . علرم الردم هرو وع المذهل لأنواع المغزى والتنالسنوات الأخيرة، فإن تفسير أمرا  الدم في الأسما   البًا ما يعوقه اافتمار إلى الميم المرجعية ذات ا
 المؤشررررررات الدمويرررررةو لطررررري الزيلررررري ومرررررات قي رررررة عررررر  أسمرررررا  البتمررررردم هرررررذه الدرابرررررة معل .يحية والفسررررريولوجية والمرلرررررية للررررردمعلرررررم درابرررررة اروانررررر  التشرررررر 

(RBC  ،WBC  ،Hct  ،Hb  ،MCV  ،MCH  ،MCHC  ،GRA  ،MON  ،LYM  وPLT  في عينرة دم مروخوذة مر )سمكرة بالغرة  30
ا تم زن البلطرري الزيلرري ك رر رو+ووو د علرر  دينررة بنغررازي. أالرر التحليررل اأنصررااي أن خ يررا الردم البي ررا  تعت رربمتم اصرطيادها مرر  ) رريرة عرب ا رردوب( 

، ك را تم ة الروزنا الأناديرة مرز زيرادالخ يرويرة و ، زادت الخ يرا اللي فازن البلطي الزيلي. ع وة علر  ذلر درابة اانحدار لخ يا الدم البي ا  عل   و+ وو 
ي وجلررروبب، ا الرردم الح ررررا ، اهيرًررا في خ يرررلررر ، ك يكرر  معنو ومررز ذ .درابررة انحررردار الخ يررا اللي فاويرررة والخ يرررا الأناديررة علررر   ررو+ ووزن البلطررري الزيلررري

 .اح الدمويةلوبب والصفاالع لي. تركيز اهي وج اهي وجلوبب، متوبط الع لي اهي وجلوبب، متوبط ، متوبط نلم ارسماهي اتوكريت

 ، البلطي الزيلي.، عوامل الدم، مدينة بنغازيعب ا دوب :دالةالكلمات ال
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1. Introduction 

In the broad sense, all the tilapias have in common a mainly herbivorous diet, in distinction to 

the majority of fishes that feed predominantly on small invertebrates or young or small-sized 

fishes. They are therefore only one step from the primary producers (plant life) and as they 

grow to a good size they are a valuable food source for man, the omnivore. The blood 

transports a variety of materials, including inorganic ions and some 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). 

Recently fish hematological examination is gaining popularity. Several workers have 

performed hematological studies on fishes; however, data regarding normal health parameters 

are limited. Few hematologic values of clinically normal tilapia have been reported, but these 

data may be key for identifying and managing disease issues in recirculating systems 

(Michael, 2007). 

Hematological studies on fishes have assumed greater significance due to the 

increasing emphasis on pisciculture and greater awareness of the pollution of natural 

freshwater resources in the tropics. Such studies have generally been used as an effective and 

sensitive index to monitor physiological and pathological changes in fishes (Chekrabarthy and 

Benerjee, 1988; and Iwama et al., 1976). 

Blood tissue reflects physical and chemical changes occurring in organisms, therefore 

detailed information can be obtained on the general metabolism and physiological status of 

fish in different 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 the early period of the infection, however, it is also possible early diagnosis of illnesses in 

case of evaluating hematological data, particularly blood parameters (Rimsh and Adamova, 

1973).  

Although initiated as an adaptive response to destabilizing factors, the physiological stress 

response can have damaging effects if prolonged. It is well established that continuous stress 

affects behavior and normal development, with growth reduction (Jobling and Reinsnes, 

1986), suppression of reproduction (Gerking, 1980), and increased susceptibility to infections 

immune-depression, which may cause mortality. Therefore, there have been greater 

understandings of the need to establish reference hematological and biochemical values in 

fish to assess health status and the subsequent diagnosis of disease. (Schreck and Bradford, 

1990). So, the aims of the present study are; 1) To obtain a basic knowledge of the 

hematology of Tilapia zillii; and 2) To evaluate the effect of sex, weight, and length on a 

selection of hematological parameters in T. zillii living in brackish water. 
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2. Materials and Methods 

2.1. Fish Samples 

Thirty Fish of the T. zillii were collected by hand net (30 cm in diameter) in December 2009, 

from (Ain Elmajdob lake), located north Benghazi city. Fish were collected and transported 

immediately in pouches filled with lake water to the laboratory of the Zoology Department, 

University of Benghazi. Fish were divided into two groups each group containing (15) fishes, 

and kept in a laboratory glass aquarium of 200 L capacity were well aerated and provided 

with external filtration. They were given a minimum period of 72 hrs. 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 the water systems using a portable meter, (Values are shown in the Results 

section). The following parameters were measured in the site of collection: 

pH: the pH of the water was measured employing the Hanna pH meter. 

Water temperature: the water temperature of two ecosystems was measured using the 

thermometer attached to the water sampler. The temperature reading was recorded after 

collecting the water inside the sampler with both lids closed. Five minutes time was allowed 

to elapse before taking the readings after the water samples were lifted out of the water 

column, to ensure uniformity in the temperature of the water inside the sampler. 

Dissolved oxygen of water: was measured using Guard Portable oxygen meter (handy MKI 

and MKII). 

Salinity: salinity of the water was measured employing Hanna meter. 

2.3. Blood Collection and Analysis  

Random fish samples of T. zillii were considered normal on the basis of their external 

appearance and absence of symptoms of diseases. 

The fish sample was caught from the containers. After the preliminary investigation of 

the length, weight, and sex, a damp cloth was used to cover the fish head. They placed the 

belly upwards and blood samples were obtained from the heart with the aid of a heparinized 

disposable plastic syringe containing EDTA as an anticoagulant. 

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 a plastic syringe is a necessary precaution with fish blood because contact with 

glass results in decreased coagulation time (Smith et al., 1952). Fish was 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 was gently 

transferred into heparinized plastic containers, which contained EDTA as an anticoagulant. 

The samples were then mixed gently. 

Then blood samples were transported to Saleem laboratory for analysis using (Diatron 

instrument) after being adjusted to animal analysis and measurement of Hematocrit (Hct) or 
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(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-test, Regression).  

3. Result  

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

water quality parameters.  
Table 1. The water quality parameters 

Water parameters Result 
Temperature 21.4°C 

pH 7.7 
Dissolved oxygen 3.16 mg/l 

Salinity 6.1% 
 

 

The summary of the mean values of weight, length and hematological parameters for 

T. zillii are represented in Table (2), together with the standard deviation, and Standard Error. 
 

Table 2. Hematological parameters for T. zillii in fresh water 

Sig. Standard Error Standard Deviation Mean Parameter (Unit) 

0.558 0.24 1.32 9.76 Length (cm) 

0.437 1.57 8.65 18.32 Weight (g) 

0.000 0.34 1.87 6.13 Hb (g/dl) 

0.010 1.17 6.45 13.56 Hct (%) 

0.063 0.06 0.33 0.91 RBC(1012/L) 

0.209 5.32 29.18 53.82 WBC(109/L) 

0.000 1.87 9.53 42.64 MCHC (%) 

0.000 2.99 15.24 63.60 MCH (pg) 

0.033 5.48 29.51 143.96 MCV (μ3) 

0.000 0.48 2.41 2.02 MON (109/L) 

0.003 4.21 21.08 34.96 LYM (109/L) 

0.001 1.51 7.58 9.52 GRA (109/L) 

0.122 26.92 147.47 177.10 PLT (109/L) 

 

In the present study, the white blood cells of T. zillii were found depending on the 

length and weight of T. zillii studied by regression of white blood cells on the length and 

weight of Tilapia zillii, as well as Lymphocytes and Monocytes, increased with the increase 

of weight.  
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Figure 1. Weight of T. zillii fishes from Ain El-Majdob Lake. 

 

 
Figure 2. Length of T. zillii fishes from Ain El-Majdob Lake. 

 

Table 3. Regression of blood parameters on length and weight of T.zillii in fresh water 

(Red=sig at 0.05) 

Brackish water 

Length               weight 
Blood parameters 

+                        + WBC 

-                        + LYM 

-                        + MON 

-                        + GRA 

-                        + RBC 

+                        - Hct 

+                        - Hb 

+                        - MCV 

+                        - MCH 

+                        - MCHC 

 -                        + PLT 

 

In this study, the result value of Red blood cells counts of fish was very closely 

significant RBC is (0.91±0.33) as shown in Figure (3). 
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Figure 3. RBC of T. zillii fishes from Ain El-Majdob Lake. 

 

The result of hemoglobin concentration for Tilapia zillii (6.13±1.87) as shown in 

Figure (4). 

 

Figure 4. Hb of T. zillii fishes from Ain El-Majdob Lake. 

 

The result of hematocrit value (13.56±6.45) as shown Figure (5), and the lymphocyte 

(34.96±21.08) as shown Figure (6). 
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Figure 5. Hct of T. zillii fishes from Ain El-Majdob Lake. 

 

Figure 6. LYM of T. zillii fishes from Fish Farm and Ain El-Majdob Lake. 

High significant in present result of Monocytes value (2.02±2.44), as shown in Figure (7). 

 

Figure 7. MON of T. zillii fishes from Ain El-Majdob Lake. 
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In this study, the value of Granulocytes (9.52±7.58), and the value of Mean 

Corpuscular volume (143.96± 29.51) as shown in Figures (8 and 9) respectively. 

 

Figure 8. GRA of T.zillii fishes from Ain El-Majdob Lake. 

 

Figure 9. MCV of T. zillii fishes from Ain El-Majdob Lake. 
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Figure 10. MCH of T. zillii fishes from Ain El-Majdob Lake. 

 

Figure 11. MCHC of T. zillii fishes from Ain El-Majdob Lake.  
 

In this work, there was no significant result of the White Blood Cells count, the WBC 

count of T. zillii in freshwater was (53.82±29.18), as shown in Figure (12), and no significant 

of platelet (177.10 ±147.47) as shown in Figure (13). 

 

Figure 12. WBC of T.zillii fishes from Fish Farm and Ain El-Majdob Lake. 
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Figure 13. PLT of T. zillii fishes from Fish Farm and Ain El-Majdob Lake. 

4. Discussion  

In this study, the result, such as water temperature was (21.4°C). In shallow water, there may 
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The effect of length-weight variables on blood parameters such as the enhanced formation of 

lymphocytes was an essential component of the immune system in the early stages of the 

growth period (Aldrin et al., 1982). In research for Nile tilapia Oreochromis niloticus, there 

was an effect of fish size (between small and big fishes) on all the parameters except for 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 slightly 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). 

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 . 

In this work the values of RBC of T. zillii in brackish water, in this study is similar to 

Tilapia zillii (0.98±0.32) by Ghazaly et al. (1992). But lower than control values those 

reported by Gbore et al. (2006) in T. zillii from state Government Hatchery (1.10±0.04) when 

studied the effect of transportation and handling stress on hematology and plasma 

biochemistry in T. zillii, and normal result of T. zillii was (3.4±0.23) by Zaki et al. (2010a). 

The Red Blood Cells have the important function of hemoglobin transport, which carries 

oxygen to all tissue in the body (Hibiya, 1982). Red Blood Cells count significant decrease 

may be attributed to the decrease in the erythropoietin activity of the kidney (Santhakumar et 

al., 1999), decreased Red Blood Cells count indicates that the erythrocytes are being affected 

or destroyed with 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 Cells 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 et al., 1989). High Red Blood Cells could be explained by the increase in 

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 erythropoietin production (Zanuy and Carrillo 1985; and 

Lane 1979). 

The hemoglobin within those erythrocytes is the main transport mechanism for 

oxygen and carbon dioxide in the blood. Alterations in blood oxygen capacity reflect a 

seasonal adjustment in oxygen transport (Anderson et al., 1985; and Cameron, 1970). 

The result of hemoglobin concentration in brackish water T. zillii is similar to the result of T. 

zillii by Gbore et al. (2006), and lower than those described by Zaki et al. (2010b), and T. 

zillii by Badawi and Said (1971) when compared the blood of four Tilapia species. 

Hemoglobin is the oxygen-carrying component in the blood of fish and its concentration can 

be used as a good indicator of anemia (Blaxhall and Daisley, 1973). The hemoglobin can vary 

with season, temperature and nutritional state, and health of the fish (Bond, 1979). The 

increased hemoglobin content could be explained as a process where the body tries to replace 

the oxidized denatured hemoglobin (Cyria et al., 1989). Changes in the hemoglobin content of 
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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).  

Hematocrit provides a measurement of red blood cells (erythrocytes) in whole blood 

(Anderson et al., 1985; and Cameron, 1970). The result of hematocrit value in brackish water 

Tilapia zillii in this study is lower than values obtained from T. zillii; 20.07±0.07 (Gbore et 

al., 2006), the result of T. zillii 19.80±1.20 ( Zaki et al., 2010a), and result of T.zillii 25.0 

(Badawi et al., 1971). 

The increase of 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 

levels 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). 

This work shows a decrease in lymphocytes in T. zillii Brackish water contrarily to that 

observed in T. zillii (74.4±2.13) by Ghazaly (1992). However, these values were higher than 

the values obtained for Nile tilapia (20.5±9.7) by Martins et al. (2008), and values of Tilapia 

guineensis (35.46±4.11) by Akinrotimi et al. (2010).  

The result of Monocytes value in brackish water T. zillii in this research was lower 

than those studied by Martins et al. (2008) in Nile tilapia (14.3±7.7) and Tilapia guineensis 

(3.12±1.01) by Akinrotimi et al. (2010). High Monocytes could be explained by the increase 

in reproductive activity and defense mechanism of fish (Orun and Erdemli, 2003). 

The result of Granulocytes of T. zillii in this research is lower than the value referred 

by Akinrotimi et al. (2010) in Tilapia guineensis (20.95±2.21), but higher than the value 

obtained for Nile tilapia (6.5±4.6) by Martins et al. (2008), and T. zillii (4.8±1.18) by Ghazaly 

(1992). Granulocytes are phagocytic, involved in combating disease, and may increase in 

number when the fish is infected by bacteria (Bond, 1979).  

The lower value of Mean Corpuscular volume was found in the present study in T. 

zillii than those referred by Bittencouret et al. (2003) in Nile tilapia (148.80±153.19) and the 

result of T. zillii (181.78±0.06) by Gbore et al. (2006). Nevertheless, the value of Mean 

Corpuscular volume in the present work T. zillii was higher than the value obtained in Tilapia 

guineensis; 80.76±2.11 by Akinrotimi et al. (2010), and T. zillii 104.29±13.7 (Ghazaly, 1992). 

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 value 

was (23.96±1.21), and MCHC value (29.66±2.21) that obtained in Tilapia guineensis 

(Akinrotimi et al., 2010). MCH (46.48±2.49), MCHC (33.14±1.88) in T. zillii by Gbore et al. 

(2006) and values MCH (40.74±34.19), MCHC (35.24±14.92) that concluded in Nile tilapia 

(Bittencouret et al., 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 stress (Ellis, 1981). 



JOURNAL OF MARINE SCIENCES & ENVIRONMENTAL TECHNOLOGIES  

Vol. 7, Issue No. 1 (June-2021) 
 

Hematological Parameters of Brackish Water Fish  Tilapia zillii ………………  
 

Faculty of Marine Resources, Alasmarya Islamic University, Libya. E-25 
 

ISSN (Print): 2413-5267 
ISSN (Online): 2706-9966 

In this work, there was no significant result of the White Blood Cells count. The 

White Blood Cells are known to be involved in the regulation of immunological functions of 

the body and animal resistance to some vulnerable diseases. Decrease of white blood cells to 

protective functions of the body (Santhakumar et al., 1999). The White Blood Cells of the 

blood respond to various stressors including infections and chemical irritants (Mohammed 

and Sambo, 2010). The significant change in the white blood cells values of Tilapia zillii 

might be due to the stress of handling and transportation (Gbore et al., 2006).  

In this work, the results of platelet were no significant T. zillii. These values are higher 

than the platelet value (40.02±3.14) that was studied by Akinrotimi et al. (2010) in Tilapia 

guineensis. 

Platelet is involved in blood clotting, they carry a 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 al., 2008). 

Finally, differences in levels of some hematological parameters could be explained with the 

effects of body size and ecological conditions. The increase in hematological parameters 

might result 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 T. zillii and the range of the corresponding values for T. 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 (Bittencouret et al., 2003). 

5. Conclusion 

In conclusion, Hematological indices (RBC, WBC, Hct, Hb, MCV, MCH, MCHC, GRA, 

MON, LYM, and PLT) were measured in one blood sample from 30 adult fish captured in 

brackish water (Ain El-Majdob lake). Compared to most teleosts, Tilapia zillii has similar 

mean values for MCV and Hb and lower for RBC and Hct, and higher for other blood 

parameters. Statistical analysis revealed that differences in hematological parameters between 

male and female fish were not significant. This study gives valuable information on fish T. 

zillii Therefore, we propose separate data collection and comparison from healthy and 

unhealthy fish to obtain reliable hematological data. However, the result of the present study 

may be helpful in obtaining standard values of blood parameters. 

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. 

EJEAF Che., 9(8): 1415-1422. 

Aldrin J.F., Messager J.L., and Laurencin F.B. (1982). La biochimie clinique en aquaculture. In Actes 

Colloq., 14: 219-326. 



JOURNAL OF MARINE SCIENCES & ENVIRONMENTAL TECHNOLOGIES  

Vol. 7, Issue No. 1 (June-2021) 
 

Alrwab (2021) 

 

Faculty of Marine Resources, Alasmarya Islamic University, Libya.  E-26 
 

ISSN (Print): 2413-5267 
ISSN (Online): 2706-9966 

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 S.A. (2003). Water quality in freshwater aquaculture ponds. Pir. Sa. Gov. Au, fact sheets. 

60(1): 1-10. 

Anderson N.A., Laursen J.S., and Lykkeboe G. (1985). Seasonal variations in hematocrit, red cell 

hemoglobin and nucleoside triphosphate concentrations in the European eel Anguilla anguilla. 

Comp. Biochem. Physiol. A, 81(1): 87-92. 

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

thermal environment. J. Exp. Biol., 38(1): 93-107. 

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. 

Bittencouret 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., 25(2): 385-389. 

Blaxhall P.C. and Daisley K.W. (1973). Routine haematological methods for use with fish blood. J. 

Fish. Biol., 5(6): 771-781. 

Bond C.E. (1979). Biology of fishes. Saunders College publishing, Philadelphia, pp. 514. 

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(2): 

175-192. 

Chekrabarthy P. and Benerjee V. (1988). Effects of sublethal toxicity of three organophosphorus 

pesticide on the peripheral haemogram of the fish, (Channa punctatus). Environ. Ecol., 6(2): 

151-158. 

Collasozn M.E., Ortega E., Barriga C., and Rodriquez A.B. (1998). Seasonal Variation in 

haematological parameters of male and female Tinca tinca. Mol. Cell. Biochem., 183(1): 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(2): 315-320. 

Ellis A. (1981). Stress and the modulation of defence mechanisms in fish. Str. Fish. Acad. Press, 

London, 147-169. 

Ezzat A.A., Shabana M.B, and Farghaly A.M. (1973). Studies on the blood characteristics of Tilapia 

zilli (Gervais). I. Blood cells, J. Fish. Biol. 6(1): 1-12.  

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 a fresh water teleosts, Tilapia Zillii. Water, Air, and Soil Pollu., 64(3): 551-559. 



JOURNAL OF MARINE SCIENCES & ENVIRONMENTAL TECHNOLOGIES  

Vol. 7, Issue No. 1 (June-2021) 
 

Hematological Parameters of Brackish Water Fish  Tilapia zillii ………………  
 

Faculty of Marine Resources, Alasmarya Islamic University, Libya. E-27 
 

ISSN (Print): 2413-5267 
ISSN (Online): 2706-9966 

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 J .Agric. Sci., 2(2): 208-212. 

Hibiya T. (1982). An Atlas of Fish Physiology-Normal and Pathological Features. Kodansha Ltd., 

Tokyo, Stuttgart, Gustav Fish, Verlag, pp. 147. 

 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 different exercise levels. J. Fish. Res. Bd. Can., 33(2): 285-289. 

Jobling M. and 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., 28(3): 379-

384. 

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(4): 425-436. 

Martins M.L., Mourino J.L., Amaral G.V., Vieira F.N., Dotta G., Jatobá A.M., Pedrotti F.S., Jerônimo 

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.  

Michael J. (2007). Hematologic and plasma values of healthy hybrid Tilapia (Oreochromis aureus × 

Oreochromis nilotica) maintained in a recirculating system. J. Zoo .Wild life Med., 38(3): 420-

424. 

Mohammed A.K and Sambo A.B. (2010). Haematological Assessment of the Nile Tilapia 

(Oreochromis niloticus) Exposed to Sublethal Concentrations of Portland Cement Powder in 

Solution. Inte. J. Zoo. Res., 6(4): 340-344. 

Orun I. and Erdemli A.U. (2003). A Study on Blood Parameters of Capoeta capoeta umbla (Heckel, 

1843) Captured From Karakaya Dam Lake. F. Ü. Fen ve Mühendislik Bilimleri Dergisi. 15(2): 

17-25. 

Ranzani-Paiva M.J. (1995). Características hematológicas de tainha Mugil platanus Günther, 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-Guaçu River, state of Sao Paulo, Brazil. Acta Sci. Biol. Sci., 

23(2): 527-533. 

Rimsh E. and Adamova L. (1973 ). Blood analysis of herbivorous fish. All-Union Res. Inst. Mar. fish . 

oceanography, 81(1): 150-159. 

Santhakumar M., Balaji M., and Ramadu K. (1999). Sublethal concentration of monocrotophos on 

erythropoietic activity and haematological parameters of fish Anabus testudineus (Bloch). Bull. 

Environ. Contam. Toxicol., 63(3): 379-384. 

Schreck C.B. and Bradford C.S. (1990). Internal corticosteroid production: potential regulation by 

immune system in the salmonids. In: Progress in Comparative Endocrinology. Wiley and Liss, 

NY. 



JOURNAL OF MARINE SCIENCES & ENVIRONMENTAL TECHNOLOGIES  

Vol. 7, Issue No. 1 (June-2021) 
 

Alrwab (2021) 

 

Faculty of Marine Resources, Alasmarya Islamic University, Libya.  E-28 
 

ISSN (Print): 2413-5267 
ISSN (Online): 2706-9966 

Smith C.G., Lewis W.M., and Kaplan H.M. (1952). A comparative morphologic and physiologic study 

of fish blood. Prog. Fish Cult., 14(4): 169-172. 

Sun L.T., Chen G.R., and Chang C.F. (1995). Acute responses of blood parameters and comatose 

effects in salt-acclimated tilapias exposed to low temperatures. J. Therm. Bio., 20(3): 299-306. 

Tran-Duy A., Schrama J.W., Van Dam A.A., and Verreth 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. 

Zaki M.S., Fawzi O.M., Moustafa S., Seamm S., Awad I., and El-Belbasi H.I. (2010a). 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., Mostafa S.O., and Taha N. (2010b). Pathological and Biochemical Studies in 

Tilapia Zillii Infected with Saprolegnia parasitica and Treated with Potassium Permanganate. J. 

Amer .Sci., 6(9): 395-398. 

Zanuy S. and 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(1): 11-25. 

 

 

 

 

 


