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Abstract 
Ten blood samples were collected from jugular vein of healthy sheep and goats. These 

are normal physiological condition and good nutritional status in Salah Al-Deen 

Governorate (Balad,  Samaraa,  Alalam). After complete collection of anti coagulated 

samples transfer immediately in to laboratory for evaluation of red blood cell number, 

haemoglobin concentration and red blood cell diameter, by using hemolyzer. For 

examination of haemoglobin concentration. Haemocytometer used to examine red blood 

cell count and microscope supported with camera used to measure red blood cell diameter. 

After complete evaluation of these, the results showed the diameter of sheep red blood cells 

larger than goat are about 1.98um diameter large than goat and sheep contain large amount 

of haemoglobin than goat approximately 23.2mg/dl Hb. Sheep more than in goat and goat 

has large number of red blood cell than sheep. In comparison with normal physiological 

activity such as respiratory rate which more in goat 90 breath/min, and less in sheep 75 

breath/min. The results showed small diameter of red cells and low concentration of 

haemoglobin in goat. For this reason require to make respiratory rate high than sheep to 

maintained sufficient amount of gas exchange. The present study was designed to 

demonstrate the morphometric and histological comparison of the blood samples between 

the sheep and goat.   
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 والماعز الأغنامقياسات شكمية ومقارنة لعينات الدم في 
 

 **تمارة ناطق داودو  *اسمعدي علاوي ج، *خمف ثامر إدريس
 كمية الطب البيطري/ جامعة تكريت*

 كمية الطب البيطري/ جامعة بغداد**
 

 الخلاصة
بصرررج ي ارر حييد جن رر يد  يررر  ا ييلررنعسييرر ال ييييلأغترررنملررنيد يعارر يد رري د  ييأخررر  نعشررعيعاتررن يلررنيد ررر مي رر ي ررمي

يضرع يلرميلضرن ييد لرخخي حد ع م(يد عاتن ييدء,ينلعييلنيلجنفظ يصلاحيد  اني)ب  ,يأخ  ن ا حيجاثي مييأاضنيد  غ ا ي
دير خ مي جلرعدءيييكعارن يد ر ميديأ طرنعييميد جلرعدء,ي عكارسيد هاليغ ريبانيكعان يد  يأع د د لخ بعي  قاامييإ ىد  خثعيثميتق هني

جلرعدءيكعارن يد ر ميد يأعر د دي خ مي هنسيد ع يد خ يييد  لييي باننييف ي  كي هنسيجليد  مي  جصي عكاسيد هاليغ يبان.
د  قاراميد كنلرلي هر ليد قانيرن يباتر ييإ رعدءبعر ييكعارن يد ر ميد جلرعدء.يأ طرنعدي خ ميد ل هعيد لثب يع اهيد كرنلاعدي قارن ييي

دج ري يع رىي اليغ ريبانيدكثرعيجارثيب غر ييدكبعيللرنيفر يد لرنعسييييدلأغتنمكعان يد  ميد جلعدءيف ييأ طنع  ليد ت نئجيدني
فررر يد لرررنعسيكعارررن يد ررر ميد جلرررعدءي.يلرررلي اليغ رريباني811لا اغرررعدمي كرررليي2..2بانيكلاررر يد هاليغ رررييلررناكعيلا عيييي1..8

ي  ديا ليع ىيدنيد تشنطيد  ي   يد طباع يكلع ليد  ت  يدكثعيفر يد لرنعسييدلأغتنمكنت يدكثعيع  دييد لي طعديللنيف ي
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يأ طرنع يد ت رنئجيبشركليعرنميدني كرلي  اقر .يباتري57ب رغييدلأغتنمشهاقي كلي  اق يباتلنيف يي1.جاثيب غييدلأغتنمللنيف ي
يدلأغترنمكعان يد  ميد جلعدءيي عكاس ني  هاليغ يبانيد ليف يد لنعسي ه ديد يرب ي ط ر يسارن حيلعر ليد  رت  يدع رىيللرنيفر ي

ي  ج نظيع ىيلع لييدف يلنيد  بن ليد غنسي.
 .د لنعسي,دلأغتنمي,د  مي, انين يشك ا ييد تيا ا :يالكممات المفتاحية

Introduction 
Erythrocytes or red blood cells (RBCs) provide the body organs with oxygen transport, 

carbon dioxide transport, and buffering of hydrogen ions (1).The typical RBCs shape for 

multiple veterinary species is  disc or biconcave disc (discoid) resulting in a high surface 

area to volume ration making the red blood cells deformable. Central pallor can be 

observed to variable degrees in these species on examination of a peripheral blood smear 

(2, 3). Ovine red blood cells are some what smallest than  mammalian RBCs, has a width of 

3.2-5μm and lifespan 70-150 days (4, 5), they do not aggregate or deform as readily as 

erythrocytes of other species (6). Caprine red blood cells are generally discoid with 2.5-

3.9μm of width and lifespan of 125 days. The disc shape of the red blood cell facilitate gas 

exchange which is may be because more hemoglobin molecules are closer to the plasma 

membrane than they would be in spherical cell (5, 7). Hemoglobin is highly specialized 

intracellular protein responsible for transporting oxygen from tissue to the lung. 

Hemoglobin occupies approximately 33% of the volume of red blood cell also Golgi 

apparatus, centrioles and mitochondria diminishes. 60% of red blood cell volume consist of 

water and 40% composed of solids nearly 90% of solid material is conjugated protein 

composed globin and pigment hem (7, 8). Normal blood cell diameter in sheep 4.5 μm 

while in goat 2.5 μm. Normal red blood cell number in sheep is 10- 15 million/dl while in 

goat 10-18 million/dl and the normal red cell hemoglobin concentration in sheep 15 g/dl 

while in goat 15 g/dl (9). Thus, the purpose of the present study was to determine the red 

blood cell diameter, number of red cell and hemoglobin concentration in both males sheep 

and goat within the area of study. 

Materials and Methods 
Haemocytometer for counting (red blood cell) which consist of pipette and cell 33333 

counting chamber 2. Micropipette, slides. Anticoagulant tubes and ethanol alcohol (to make 

blood film). Giemsa dye  for staining the blood smears. Microscope with calibrated ocular 

micrometer and supported with camera to measurement of RBC diameter. 

- Blood Film Method: Sample of blood were collected from jugular vein by disposable syringe 

and put in the plan tubes contained EDTA. A clean glass slides were used and a drop of blood 

was placed on one end of the slide this slide held in place with one hand and the end of the 

second glass slide was used to spread the blood drop on the first slide, 30 degree angle in front 

of the drop of blood. The blood smear left 5 min. for drying. 

- Method determination of RBC number: 

1. Carefully blood drawn to the 0.5 mark of pipette. 

2. An isotonic solution drawn to mark 101 and mixed and then discharged in to chamber. 

3. Count RBC in five squares in centre of the counting chamber and multiplied by 10.000 (10). 
First five sample measured by counting haemocytometer and other five samples 

measured by hemolyser. Methods of haemoglobin determination are many and varied such 

as oxyhemoglobin method, cyanmethaeogobine method, direct matching method. Also 

hemolyser apparatus. The method which was choice in the determination of haemoglobin  

concentration is by hemolyser apparatus (10)  .  
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Results 
Table (1) shows the diameter of red blood cells in sheep. 

Table (1) data of sheep red blood cells diameter(μm) 
Sample No. First measure Second m. Third m. average 

1 5.60 6.47 5.40 5.82 

2 6.40 5.20 6.44 6 

3 4.17 4.13 4.30 4.2 

4 4.67 5.55 5.30 5.17 

5 5.20 5.55 6.13 5.62 

6 4.88 4.70 5.53 5 

7 5.20 4.43 5.53 4.9 

8 5.20 4.17 4.53 4.3 

9 6.17 5.33 6.11 5.87 

10 6.32 5.47 5.88 5.89 

Table (2) shows the mean values of the diameter of goat red blood cell. 
 Table (2) data of goat red blood cell diameter(μm) 

Sample no. Mesur1 Measure 2 Measure 3 average 

1 3.90 3.17 3. 3.37 

2 3.44 4.17 3.87 3.82 

3 3.25 3.70 3.12 3.35 

4 2.97 2.84 3.16 2.99 

5 4.15 3.78 3.92 3.59 

6 2.98 2.83 3.14 2.98 

7 2.70 3.33 3.12 3 

8 2.75 4.14 3.11 3.33 

9 3.12 3.77 2.90 3.26 

10 3.13 3.57 2.90 3.2 

Table (3) shows the Statistic values of  red cell diameter (μm) the standard deviation 
was 0.667284 in Sheep and 0.332507 in Goat   

Name Sheep Goat 

Number of values 10 10 

Sum 52.77 33.25 

Minimum 4.2 2.98 

Maximum 6 3.95 

Range 1.8 0.97 

Mean 5.277 3.325 

Median 5.395 3.295 

Standard deviation 0.667284 0.332507 

Statistic values of red cell diameter (μm) 

 
Diagram (3) Sheep and goat red cell diameter 
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- Hb. Concentration 
Table (3) sheep goat haemoglobin concentration mg/dl blood 

Sample no. Sheep Goat 
1 113 90 
2 122 96 
3 108 103 
4 115 91 
5 117 88 
6 126 107 
7 117 91 
8 121 87 
9 124 97 

10 111 91 
 

 
Diagram (4) Sheep goat HB, compartment 

  
  

Name Sheep Goat 

Number of values 10 10 

Number of missing values 0 0 

Sum 1173 941 

Minimum 110 87 

Maximum 126 107 

Range 16 20 

Mean 117.3 94.1 

Median 117 91 

Standard deviation 4.83160889 6.59039705 

Statistic values of HB (mg/dl) 

- RBC number: 
Table (4) sheep and goat red blood cell count million per/microliter 

Sample no Goat sheep 

1 17 15 

2 15 13 

3 18 13 

4 18 15 

5 17 11 

6 18 15 

7 16 15 

8 18 12 

9 15 10 

10 18 11 

Sample No 
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Diagram (5) Sheep and goat counting compartment 
 
 

Name Sheep Goat 

Number of values 10 10 

Sum 121 166 

Minimum 9 14 

Maximum 15 18 

Range 6 4 

Mean 12.1 16.6 

Median 12.5 17 

Standard error 0.67412495 0.47609523 

Standard deviation 2.13177026 1.50554531 

Statistic value of number (10*10) 

Discussion 

After evaluations of all samples and the results completely obtain, these results 

discussed. Erythrocyte diameter of sheep appeared larger than diameter of goat erythrocyte 

and approximately (1.98 um), diameter of sheep larger than goat, this result is in agreement 

with (11, 12). So large diameter red blood cell of sheep allow it to obtain large amount of 

haemoglobin and this clearly appeared when obtain the result of high amount of Hb in red 

blood cell of sheep than goat approximately (23.2mg/dl),(13, 14), so there is a relationship 

between the red blood cell diameter and haemoglobin concentration present in red blood 

cell . the disc shape of the red blood cell facilitate gas exchange because more hemoglobin 

molecules are closer to the plasma membrane than they would be in spherical cell (15). 

The number of red blood cell of goat appeared more than sheep per/dl of blood when 

count the samples (13, 16) and this data were related to small diameter of red cell of goat 

which took large number per/dl of blood variation of some normal physical activity in both 

sheep and goat that associated with haematology (diameter of red blood cell, haemoglobin 

concentration and cell number related to variation of this value between these animals for 

example respiratory rate of sheep 75 min and respiratory rate of goat 90 min (17). These 

variations were due to the diameter of sheep red blood cell which are larger than diameter 

of goat red blood cell, so thus sufficient amount of haemoglobin responsible for gas 

exchange in the lung  in sheep rather than in goat are demand (18). 
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