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Abstract: 
The present study investigated Haematological changes in Mesopotamichthys 

sharpeyi, as well as determination genotoxic effects of cadmium chloride on bunni 

fish by using 120 fingerlings, fish were distributed randomly into four treatments in 

addition to control group. Fish in first group treated (T1) with cadmium 0.093mg/L 

with changing water and added cadmium continuously, fish in the second group 

treated (T2) with cadmium 0.093mg/L with changing water without adding cadmium, 

third treatment (T3) with cadmium 0.046mg/L with changing water and adding 

cadmium continuously, and fourth treatment (T4) with cadmium 0.046mg/L with 

changing water without adding cadmium. Results of blood picture in T1 and T3 

showed a significant reduction in red blood cells count, hemoglobin concentration, 

packed cell volume values, while the number of white blood cells showed a 

significant increase in its values. Results showed presence of improvement of clinical 

and microscopical signs and blood picture in T2 and T4, were changed water 

aquarium continuously and added cadmium only once compared withT1 and T3.  

Results of the present study concluded that changing water aquarium in the 

treatments without adding cadmium led to improvement of health status of fish which 

increased with the passage of time results of blood picture were almost the same of 

the control group. It could be concluded from the current study that the adding of 

cadmium to water aquarium containing bunni fish led to decrease in red blood cells 

count, hemoglobin and packed cell volume values and increase in micronuclei 

number. 
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Introduction: 
Fish are an important source of 

food for human. It has been advised that 

fish should be consumed two or three 

times weekly, due to the need of omega 

3 polyunsaturated fatty acids, which 

found abundantly in fish oil[1]. Water 

pollution with heavy metals is growing 

problem, Heavy metals cannot be 

degraded, they are deposited, 

assimilated or incorporated in water, 

sediment and aquatic animals [2], that 

causing pollution in water bodies. In an 

aquatic environment, metal toxicity can 

be influenced by various abiotic 

environmental factors such as oxygen, 

hardness [3], pH, alkalinity and 
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temperature [4]. Cadmium can 

accumulate in some organs of fish 

which cause lethal and a variety of sub 

lethal effects [5]. Among these toxic 

substances, heavy metals constitute one 

of the main dangerous groups, because 

they are toxic, persistent and not easily 

biodegraded [6 and 7]. The aims of the 

present study include: Detecting of 

Cadmium effect on some blood 

parameters (WBC, RBC, PCV, Hb) and 

Studying genotoxic effect of cadmium 

by using micronuclei assay. 

 

Materials and Methods: 
    The study was conducted at the 

College of Veterinary Medicine, 

University of Baghdad, Ichthyology 

Laboratory. A total of 120 fingerlings of 

Bunni fish M. sharpeyi   ranging 

between 8-10 cm in total length and 10-

15gm in body weight, with no visible 

signs of disease or morbidity, were 

obtained from (Al-Swerra Hatchery) and 

acclimated to laboratory condition for 

15 days before beginning of the 

experiments. Fish were briefly bathed in 

Nacl for 5min to remove all external 

parasite if present. Blood collection was 

done via cardiac puncture technique, 

blood was withdrawn directly from heart 

at the end of the experiment which 

extended for three months by a sterile 

disposable syringe and blood was 

transferred to EDTA tube for 

haematological tests. Modified Dices 

Fluid was used to dilute blood to count 

RBCs and WBCs by haemocytometer 

chamber. [8]. PCV was measured by 

using microhematocrit according to the 

method mentioned by [9]. The 

determination of hemoglobin by 

colorimetric method which is converted 

into cyanomethemoglobin under the 

influence of potassium ferricyanide and 

potassium cyanide [10]. 

Micronucleus tests in RBC were 

detected in peripheral blood smears of 

blood obtained by cardiac puncture or 

blood smear from gills [11]. The slides 

were air-dried for 24 h, fixed in 

methanol for 10 min, followed by 10% 

Giemsa (v/v) staining. Micronuclei were 

detected in 2000 erythrocytes/fish by 

microscopical examination at 1000 X 

oil-immersion lens [12]. 

 

Results and Discussion: 
      Results of WBCs count 

(Cell/µLx10
3
) in blood of 

Mesopotamichthys sharpeyi which 

exposed to repeated different 

concentrations of cadmium chloride for 

three months are shown in Table (1).  

Results of WBCs count gave significant 

increase (p≤0.05) in T1, and T3, which 

reached to (28.20±0.20)×10
3 

/mm
3 

in T1 

and (24.50±0.13)×10
3 

/mm
3 

in T3 at the 

end of the experiment compared with 

control group which ranged 

21.85±0.02)×10
3 

/mm
3 

. No significant 

variation between T2 (21.90±0.02) ×10
3 

/mm
 
, T4(21.90±0.04)×10

3 
/mm

3
  at the 

end of the experiment compared to 

control group. The statistical analysis 

showed significant increase (p≤0.05) in 

WBCs of T1and T3 compared to control 

group, as well as T1and T2 after 2 

weeks, 1 month, 2 and 3 month 

respectively. 

        On the other hand results showed a 

significant increasing (p≤0.05) in WBCs 

value within T2 in the beginning of the 

experiment compared to the end which 

showed no significant increase 

compared to control group. 

   Statistical analysis results showed no 

significant variations in WBCs value of 

T4 during experimental period, which 

noticed the same results compared to 

control group. 

Results of RBCs count (Cells/µL 

x10
6
) in blood of M.sharpeyi  which 

exposed to repeated different 

concentrations of cadmium chloride for 

three months are shown in Table( 1 ).  

      These results of RBCs count give 

significant decrease (p≤0.05) in T1, and 

T3, which reached to (1.50±0.04)×10
6 

/mm
3 

in T1 and (1.50±0.07)×10
6 

/mm
3 

in 



 Baghdad Science Journal  Vol.13(4)2016 
 

747 

T3 at the end of the experiment 

compared with control group  ranged 

(2.32±0.01)×10
6 

/mm
3 

.  While T2 and 

T4 don't give significant variation 

between T2 (2.27±0.02)×10
6 

/mm
3
 and 

T4 (2.33±0.01)×10
6 

/mm
3
 at the end of 

the experiment compared to control 

group. 

Results of PCV (%) of 

M.sharpeyi which exposed to a repeated 

different concentrations of cadmium 

chloride are shown in Table (1).  

      Results of PCV count give 

significant decreasing (p≤0.05) in T1, 

and T3, which reached to (22.70±1.80) 

%
 
in T1 and (27.00±0.70) % in T3 at the 

end of the experiment compared to 

control group which ranged 

(38.00±1.20) %. And no significant 

variation between T2 (36.00±1.20) % 

and T4 (34.00±1.20) % at the end of the 

experiment compared to control group. 

   The results of hemoglobin (Hb) (gm 

/dl) are shown in Table (1). There was a 

significant decrease in values at  

(p≤0.05) in all treated groups along the 

period of the experiment in comparison 

with the control group value in blood of 

M. sharpeyi which exposed to treated 

concentrations of cadmium chloride. 

 

Table 1: Hematological tests (± S.D.) of M.sharpeyi which exposed to different 

concentrations of Cadmium chloride during experiment period. 
Heam.tests 

 
Treatmets 

Mean WBC 

×103/mm3 

Mean RBC 

×106/mm3 
Mean PCV% 

Mean Hb 

gm/dl 

Control 
21.85±0.02 

F 

2.32±0.01 

A 

38.00±1.20 

A 

15.42±0.70 

A 

2 week 

T1 (0.093) 
22.60±0.07 

E a 

2.12±0.02 

B b 

34.00±2.31 

B b 

12.90±1.19 

AB b 

T2 (0.093) 
22.32±0.16 

E a 

2.10±0.05 

B b 

34.00±1.20 

B b 

12.02±1.28 

AB b 

T3 (0.046) 
22.25±0.11 

E a 

2.12±0.07 

B b 

37.00±0.70 

AB ab 

15.70±0.68 

A a 

T4 (0.046) 
21.95±0.01 

F b 

2.20±0.01 

AB ab 

34.00±1.20 

B b 

12.80±0.89 

AB b 

1 month 

T1 (0.093) 
23.38±0.24 

D a 

1.86±0.02 

C b 

32.70±0.70 

BC b 

12.10±0.03 

AB b 

T2 (0.093) 
22.23±0.05 

E b 
2.16±0.02 

B a 
36.00±1.20 

AB a 
13.70±0.70 

AB a 

T3 (0.046) 
22.35±0.22 

E b 

1.92±0.01 

C b 

34.00±1.20 

B ab 

11.90±0.80 

AB ab 

T4 (0.046) 
22.03±0.06 

E b 
2.24±0.01 

AB a 
36.70±2.31 

AB a 
13.90±1.10 

AB a 

2 month 

T1 (0.093) 
25.90±0.20 

B a 

1.62±0.02 

C b 

27.30±1.80 

D b 

8.40±1.30 

B b 

T2 (0.093) 
21.93±0.02 

F c 

2.19±0.03 

AB a 

36.00±1.20 

AB a 

13.60±1.30 

AB a 

T3 (0.046) 
23.50±0.25 

D b 

1.70±0.10 

C b 

30.70±0.70 

DC b 

12.10±0.03 

AB ab 

T4 (0.046) 
21.90±0.02 

F c 

2.30±0.02 

A a 

35.00±0.70 

AB a 

11.90±0.60 

AB ab 

3 month 

T1 (0.093) 
28.20±0.20 

A a 
1.50±0.04 

C b 
22.70±1.80 

E b 
5.12±1.20 

B b 

T2 (0.093) 
21.90±0.02 

F c 

2.27±0.02 

AB a 

36.00±1.20 

AB a 

13.60±1.30 

AB a 

T3 (0.046) 
24.50±0.13 

C b 
1.50±0.07 

C b 
27.00±0.70 

D b 
7.60±0.60 

B b 

T4 (0.046) 
21.90±0.04 

F c 

2.33±0.01 

A a 

34.00±1.20 

BC a 

13.50±0.60 

AB a 

 Different vertically capital letters represent significant variations at p≤0.05 in different 

periods 

 Different vertically small letters represent significant variations at p≤0.05 in same 

period.          
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Cadmium compounds present in 

various organs of animals or cause 

huge modification in plant and fish 

biomass production [13]. After 

entering into the organs of freshwater 

fishes through the gills, cadmium 

binds to albumins and erythrocytes in 

the blood and then is transferred into 

tissues and organs where it is bound to 

proteins of low molecular mass 

producing metallothioneins by the 

induction of metallothionein mRNA 

synthesis [14].   

       The increase in WBCs count can be 

correlated with an increase in antibody 

production which helps in survival and 

recovery of the fish exposed to lindane 

and malathion [15]. In the present study, 

the significant increase in WBCs count 

indicates hypersensitivity of leucocytes 

to cadmium chloride and these changes 

may be due to immunological reactions 

to produce antibodies to cope up with 

stress induced by cadmium chloride. 

[16] reported that WBCs increase could 

be result of proliferation, of 

pluripotential hematopoietic cells that, 

in turn, may be a consequence of a 

depletion circulating differentiated. The 

increase in WBCs count in the present 

study indicates the stress condition of 

the fish caused by cadmium chloride 

toxicity which might produce gill 

damage and other organs. 

         The decrease in RBCs count 

during the chronic treatment might be 

resulted from severe anemic state or 

haemolysing power of heavy metals 

(cadmium chloride) particularly on the 

red cell membrane.  this agreed with 

[17] the reduction in erythrocytes count 

might be due to the destruction of 

mature erythrocytes and the inhibition of 

erythrocytes production. 

        Changes in the erythrocyte profile 

suggest a compensation of oxygen 

deficit in the body due to gill damage 

and the nature of the changes shows a 

release of erythrocytes from the blood 

depots [18]. Inhibition of erythropoiesis 

and an increase in the rate of erythrocyte 

destruction in hematopoietic organs are 

the cause of decrease in RBCs count 

[15]. 

According to [19] the reduction 

in haemoglobin content in fish exposed 

to toxicant could also be due to the 

inhibitory effect of toxic substance on 

the enzyme system responsible for 

synthesis of Hb.  

The reduction in erythrocyte 

count, PCV and haemoglobin of 

Cyprinus carpio can be attributed to the 

following factors, haemodilution of 

blood due to the damage of fish organs 

[20 and21] and the haematological 

parameters PCV, RBCs and Hb, whose 

changes can be interpreted as a 

compensatory response that improves 

the O2 carrying capacity to maintain the 

gas transfer, also indicates a change in 

the water blood barrier for gas exchange 

in gill lamellae [22]. 

      The results of micronuclei test 

(Table 2) showed bunni fish sensitivity 

to cdcl2 increases in micronuclei rates in 

erythrocytes in acute and chronic 

exposure whith high record of a 

significant increasing at (p≤0.05) for 

period (90) days from exposure in T1 

(0.093 mg/L) (Fig. 1) which was 23.02 

compared with micronuclei no. in the 

beginning of the experiment which was 

0.80, caused by adding of cdcl2 

continuously during experiment period 

after change of water aquarium. But the 

control group showed no significant 

varations between mean of the 

micronuclei in the end of the experiment 

0.60 and its mean in the beginning of the 

experiment 0.56. 

T2 (0.093 mg/L) (Fig. 2) the 

significant increase at (p≤0.05) for 

period (90) days from exposure less 

effect than T1 micronuclei no. was 8.43 

compared with micronuclei no. in the 

beginning of the experiment which was 

0.72 due to adding cdcl2 only one time 

in the beginning of the experiment and 
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water changing continuously without 

adding cdcl2 . 

        T3 (0.046 mg/L) (Fig. 3) the 

significant increase at (p≤0.05) for 

period (90) days of exposure. recorded 

14.05compared with micronuclei no. in 

the beginning of the experiment which 

was 0.49 that’s due to adding cdcl2 

continuously with changing water 

aquarium. 

        T4 (0.046 mg/L) (Fig. 4) did not 

show any  significant variation at   for 

period (90) days from exposure 1.00 

compared with micronuclei number  in 

the beginning of the experiment which 

was 0.84 that caused by adding less 

concentration of cdcl2 only in the 

beginning of the experiment periods and 

continuous  water changing. 
 

Table 2: The micronuclei test of 

M.sharpeyi which exposed to different 

concentrations of cadmium chloride 

during experiment period.   
       Micronuclei No. 

 

Treatment( mg/L) of Cd. 

Initial 

experiment 

Final 

experiment 

Control 
0.56±0.04 

A 

0.60±0.08 

A d 

T1(0.093) 
0.80±0.23 

B 

23.02±0.49 

A a 

T2(0.093) 
0.72±0.11 

B 

8.43±0.40 

A c 

T3(0,046) 
0.49±0.13 

B 

14.05±0.23 

A b 

T4(0.046) 
0.84±0.28 

A 

1.00±0.36 

A d 

 Different horizontally capital letters 

represent significant variations at p≤0.05. 

 Different vertically small letters represent 

significant variations at p≤0.05. 

 

           
Fig. 1: Micronuclei in erythrocytes in 

T1 (Giemsa x1000). 

 
Fig. 2: Micronuclei in erythrocytes in 

T2 (Giemsa x1000). 

 

 
Fig. 3: Micronuclei in erythrocytes in 

T3 (Giemsa x1000). 

 

 
Fig. 4: Micronuclei in erythrocytes in 

T4 (Giemsa x1000) 

 

[23 and 24] suggested that the 

mechanism of cadmium genotoxicity is 

mainly conditioned by single strand 

breaks in DNA through the direct 
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cadmium-DNA interactions as well as 

by the action of excision nuclei and/or 

DNA-glycosylase during DNA repair.  

        Presence of micronuclei belong to 

effect of cadmium chloride in 

erythroblast in liver, kidney and spleen, 

these organs which produce erythrocyte, 

The cell which contains one micronuclei 

or more, referred to cell division 

process. The erythrocyte don’t divid in 

peripheral blood system so that failed in 

migration towards the poles. Most 

probablythe source of micronuclei in 

erythrocytes haemopoitic producing 

cells. The effects of cadmium on genetic 

material of erythrocyte lead to 

micronuclei  formation in some areas 

and different chromosomes [25]. 

  It could  be concluded from the current 

study that the adding of cadmium to 

water aquarium containing M.sharpeyi 

led to decrease in red blood cells count, 

hemoglobin and packed cell volume 

values and increase in micronuclei 

number . 
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 على التأثيرات الدموية والسمية الوراثية لكلوريد الكادميوم

Mesopotamichthys sharpeyi   

 
 عبدالمطلب جاسم الرديني   نور محمد سلمان   

 

 فرع الامراض, كلية الطب البيطري ,جامعة بغداد ,بغداد , العراق

 

 الخلاصة:
 Mesopotamichthys sharpeyi تضمنت الدراسة الحالية تحديد التغيرات الدموية في اسماك البني 

اصبعية من اسماك البني  قسمت الى اربع معاملات فضلا 120باستعمال  ووصف التغيرات الوراثية للاسماك

لتر  مع تبديل ماء الحوض كلياً /ملغم 0.093عن معاملة السيطرة, المعاملة الاولى احتوت على الكادميوم بتركيز 

ماء الحوض كلياً لتر مع تبديل /ملغم 0.093واضافة الكادميوم, اما المعاملة الثانية احتوت على الكادميوم بتركيز 

لتر مع تبديل ماء الحوض كلياً واضافة الكادميوم, /ملغم 0.046باستمرار دون اضافة الكادميوم, والثالثة بتركيز 

أظهرت نتائج لتر مع تبديل ماء الحوض كلياً باستمرار دون اضافة الكادميوم. /ملغم 0.046والرابعة بتركيز 

دم وحجم الخلايا المرصوصة في المعاملتين الاولى والثالثة حساب عدد الخلايا الحمر و تركيز خضاب ال

و اشارت نتائج التجربة  بينما سجلت عدد الخلايا البيض زيادة معنوية في قيمها. ,أنخفاضآ معنويآ في معاييرها

اء فيها وجود تحسن في العلامات السريرية والصورة الدموية في المعاملة الثانية والمعاملة الرابعة, بعد تبديل الم

باستمرار و اضافة الكادميوم فقط في بداية التجربة مقارنة بالمعاملتين الاخريين. اثبتت نتائج الدراسة الحالية ان 

تبديل الماء وبدون اضافة الكادميوم ادى الى تحسن الحالة الصحية لاسماك التجربة وتزداد تلك الظاهرة مع 

ة السيطرة. نستنتج من الدراسة الحالية ان اضافة الكادميوم الى مرور الوقت اذ قاربت قيم معايير الدم لمجموع

 الدم ماء الأحواض الحاوية على اسماك البني ادى الى انخفاض في خلايا الدم الحمر والهيموغلوبين وحجم الخلايا 

 المضغوط وحصول تغيرات وزيادة اعداد النوى الصغيرة.  

 
 ت الدمية, سمكة البني.كلوريد الصوديوم, الصفاالكلمات المفتاحية:

 
 


