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ABSTRACT
The present study was conducted in some area of Bangladesh and some area of India. In Bangladesh cases were selected from patients came to seek veterinary service in the Upazila Livestock Office, Phulbari, Dinajpur and in India cases were selected from patients came in Veterinary Clinics in Madras Veterinary College and Veterinary College and Research Institute, Namakkal. The total study period was 2 months. A total number of 43 dogs and 26 cattle were selected according to some predefined case definition and blood sample was collected to estimate different hematological parameters like Hb, PCV, TEC, TLC, Lymphocyte, Monocyte, Neutrophil, Eosinophil and Basophil. It was observed that in case of anemia and anorexia, the Hb, PCV and TEC level is lowest among other diseases in cattle and dog. In case of pyometra and Leptospirosis neutrophil (Mean=88) and lymphocyte (Mean=34) count was found highest in dog. In case of cattle, in different inflammatory disease, like Pericarditis, Pyrexia, Pneumonia, Pharyngitis, Bovine Ephimeral Fever, there was a high count for different inflammatory cells. In comparative analysis, it was found that for infectious diseases Hb, PCV and TEC level is low when compared with non-infectious diseases in both cattle and dog. But the level of different inflammatory cell count was low in Non-infectious diseases in comparison with infectious diseases. 
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The study of haematology is undertaken for one of two general purpose; the first is the pursuit of knowledge about blood it self, as a part of a physiological appreciation of life; the second depends on the fact that small samples of blood are easily obtainable during the life of the subject and can be examined to help in assessment of health status of that subject. A good, working knowledge of clinical pathology is essential in order to make the most of haematalogy as an aid to diagnosis. Further,it is unwise to interpret results without the support of a good clinical appreciation of the case. Scores of misdiagnoses have undoubtedly been made because of insufficient cognizance of these points.(Archer et al.,1977).
Clinical haematology plays an important role in differential diagnosis and disease monitoring in man and is becoming increasingly important for the same purpose in other species. Examination of a stained blood film is an integral and many would argue, the most helpful part of any routine haematological examination. The ability to distinguish between normal and abnormal changes in blood cell morphology onto interpret these in terms of their pathological is one of the primary tasks of the haematologist. For comparative haematology this task is not easy, because the large number of different species involved. For each of these an understanding is needed for the normal blood cell morphology and how it is influenced by diseases process.( Hawkey and Denneft, 1989).

Accurate clinical pathology data are an invaluable component of the minimum data base used in the diagnosis of diseases in all species. Repetition of selected test results also provides a means of monitoring and evaluating the success of chosen treatment regimens. Each practice will be faced with the decision of whether laboratory data will be generated within the clinic or be obtained from a reference laboratory. Having clinical laboratory data available within 1 hour can be great advantage to the veterinarian in determining the diagnosis, especially during life-threatening emergencies. (Ghai,2001)).

For haematological analysis the important parameter are TEC, TLC, Hb, PCV, ESR and DLC. The changes of these parameters are related with different kinds of diseases. Such as Bacterial diseases, viral diseases, Parasitic disease, protozoal diseases and other diseases. (Moore et al, 1904).
Very limited data on the clinical aspects of calf diseases are currently available concerning the important constraints on calf health in Bangladesh (Samad, 2000). 
During the experimental period the clinical signs were recorded carefully. Total Erythrocyte count (TEC), hemoglobin (Hb), Concentration and packed cell volume (PCV) were determined by standard methods (Coffin, 1955).
The hematological and biochemical constitutes of blood are relatively constant. Deviations occur due to age, sex, breed, climate, geographical location, nutritional status, seasons and present status of the individual (Dukes, 1955). Total erythrocyte count(TEC),Hemoglobin (Hb), Packed cell volume (PCV), Erythrocyte sedimentation rate( ESR )are determined as per technique described by Lamberg and Rothstein (1977) Where TEC by using Hayem's Solution, Hb by using Hellige Hemometer (Sahli type), PCV and ESR by using Wintrobe tube. 

Objectives of the study:

1. To know the hematological parameter of different diseases of canine and bovine.

2. To verify the normal and abnormal value of hematological parameter of various disease. 

3. To gather knowledge how the hematological parameters vary in different age, sex breed and diseases or conditions. 
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                               RIVIEW OF LITERATURE
Thomas Colville et al. (2008) reported that blood, anticoagulants, plasma and  serum are required to analysis the haematological  parameters. Substances that tie up clotting factors and prevent blood from clotting are called anticoagulants. If an anticoagulant is added to a blood sample in a tube or syringe, the blood will not clot. One of the most common anti coagulants is ethlyenediaminetetraacelic acid or EDTA prevents clotting by tying up calcium, clotting factor number IV. No calcium, no clot. If an anticoagulant is added to a blood sample as it is drawn from an animal, the sample will not clot because all the clotting factors are not present. If the blood sample is then centrifuged, the fluid that rises to the top the tube is plasma. If no anticoagulant is added to a blood sample as it is drawn from an animal, t he blood will not clot. If the clotted blood is centrifuged, the fluid that rises to the top of the tube is called serum.
Schalm et al. (1975) described that iron is the integral constituents of respiratory pigment hemoglobin, its deficiency is the most cause of anemia in animal.

Rickl et al. (1999-2008) observed that in infections of Ulccretive Keratitis, The exudate associated with ulcerative corneal lesion is typically neutrophilic and should be examined carefully for organism. Sometime, organisms are found extracellularly rather than within neutrophils, owing to bacterial deference mechanism. 

Rajora et al. (1995) reported that Anorectic animal often suffer from iron deficiency anemia due to poor availability of iron at the intestinal site
.

Hansen et al.(1951) observed that Allergic inflammatory reactions are characterized by numerous eosinophils. The number of neutrophils and mast cells varies. Lymphocytes, plasma cells and  macrophages may also be  present if the condition is chronic.
 Ishihara et. al. (1978-1981) and Kitagawa e. al. (1989), reported that the present Anemia may be attributed to the hemolysis of RBC as a result of destructive motility of microfilaria.

Nemi (1986) reported that excess red blood cell breakdown results in an excess amount of unconjugated bilirubin in plasma (hyperbilirubinemia). If the amount of unconjugated bilirubin exceeds the ability of the liver to conjugate it, the excess unconjugated bilirubin will be deposited in tissues. This causes the tissues to turn yellow, a condition called jaundice or icterus.
Burton et. al. (1995) observed that neutrophils are crucial in protecting the body against invading pathogens. As a first group of defense they migrate rapidly into tissue where they phagocytes and kill invaders at sites of inflammation.

Landsberg (1942) reported that under normal conditions, all but about 1% of the red blood cells in circulation are mature if an animal has a sudden loss or destruction of red blood cells in a shorter time. In its condition red blood cells into circulation, the red bone marrow will frequently send out cells that are quite mature. These cells still have some metabolic activity going on in their cytoplasm, so they will pick up some blue stain. There is some hemoglobin present, which will stain red. The result is lavender cytoplasm or polychromasia. 
Wintrobe (1974) reported that Leukocytosis of varying degrees may be may be present, associated with a neutrophilia. A progressive anemia develops, associated with a marked decrease in the number of erythrocytes per microliter and a low hemoglobin level. The anemia is of the regenerative type, with evidence of a bone marrow response seen in the blood smear. Babesia canis can be demonstrated in most acute cases, but in the chronic from the organisms in the erythrocytes are scarce and often connot be found. 

Weber (1969) observed that in many types of allergic dermatoses, there is an increase in the number of eosinophils. 

Van loon (1943), stated that In leptospirosis,leukocytsis with a marked shift to the left is characteristic of the acute from, with the total leukocyte count as high as 35,000/microliter after the 5th day of infection. Leukocytois may be absent in some sub clinical cases, and occasionally a transient leukopenia may be seen early in the course of the disease at the time of febrile response. ]

Burnett et al. (1905) described that if there is an increased demand for neutrophils in tissue, bone marrow will release its reserve stores of mature-and, if necessary, immature neutrophils into blood, so they can blood sample is drawn while these neutrophils are in transit there will be a higher than normal number of neutrophils in the sample, This is called neutrophilia and it is usually detected during a differential cell count. 
Rudolf Claresburg (1931-1991) Observed that anemia is characterized by insufficient numbers of circulating erythrocytes (Low hematocrit); abnormal nonfunctional erythrocyte; and often a below normal hemoglobin content of erythrocytes .Anemia may be caused by blood loss, increased rate of erythrocyte destruction.
Grant Maxie (2007) reported that linear eosinophilic granuloma and eosinophilic plaques (lesions of the eosinophilic granuloma complex) most commonly in cat and may occurs in dogs.
Greatorex (1955) observed that the total leukocyte count and differential count may be normal or may reflect traumatic peritonitis or shock, 

Belshaw(1968) reported that Anemia is reflected by a low total erythrocyte count and hemogolbin level.At the time when the characteristic hemoglobinuria is first observed, from 30 to 50% of the erythrocytes may have been hemolyzed. There may be a wide variation in the total leukocyte count, but in the majority of cases it will range from 10,000 to 16,000/ micro liter.
Stevens (1974) observed that a leukopenia, with a total leukocyte count around 3000 and as low as 1500/ micro liter, occurs early in the course of infection prior to the onset of clinical signs and the febrile period with the onset of clinical signs. A leukocytosis may be present, followed by a severe leucopenia in some cases, so that a biphasic pattern may occur. 
Department of Army (1963) reported that in Acute anorexia, there is no leukocytes, but in slightly over half the cases there will be a shift to the left with 6% or more non segmented neutrophils or the presence of an excess of neutrophils over lymphocytes or both.
Ederstron (1946) observed that in poisoning there is usually a leukocytosis produced by flushing of all available leukocyte types into the general circulation due to the increased heart rate (physiologic leukocytosis ) and the effect of stress. With  little cause for diapedesis the neutrophils remain the blood producing a significant neutrophilia and leukocytes.
Sippel (1975) reported that in poisoning anemia will develop and is of the hemolytic type, due to abnormal structure, fragility and permeability of the erythrocytic membrane.

Mather (1960) observed that in tick infestation, an anemia is produced that is characterized by a marked reduction in hemoglobin concentration and PCV that is similar to that produced by periodic bleeding.
Backgren (1965) reported that in haematuria, Progressive microcytic anemia after a transient hemoconcentration is a characteristic hematolothic pattern. 
As the anemia progresses, hemoglobin values as low as 3.3g/ dl, total erythrocyte counts as low as 1,580,00/  micro liter, and PCV as low as 12% are observed. 

Salenius (1957) observed that in Downer cow syndrome the TLC increased and hemoglobin concentration decrease.
Reda (1951) stated that in leptospirosis, a neutrophil, Leukocytosis develops between the 4th to 8th days after exposure.

Rodgers (1965) reported that in parasitic disease; a mild anemia develops that is noticeable 32 days after infection. Eosinophil counts increases by the 4th day post infection and continue to increase until the 12th to the 16th day, after which the counts decrease to pre infective levels by the 20th to the 28th day. A mild anemia develops that is noticeable 32 days after infection.  
Ahmed et al., (1989) reported that gastrointestinal nematodiasis decreased erythrocyte sedimentation rate (ESR), packed cell volume (PCV) haemoglobin content. erythrocyte counts, and increased leucocytic counts .
Allcroft (1961) reported the haemoglobin values of 11.5g% in worm- free healthy normal calves.
Misra and Biswas (1961) suggested the average erythrocyte value of 6.5 million per cu. mm in cows.

Fox et al., (1989a) suggested that gastrintestinal parasitism in cattle causes anorexia with the increase of gastrin concentrations that associated with the alleviation of abomasal  PH causing damage to the parietal cells .

Jeffcott L.B (1977) reported that normal ranges for all hematological and biochemical parameters are essential for detecting abnormalities associated with damage or disease. The values are usually calculated from the results obtained from a healthy population and individual figures are judged to be abnormal if they fall more that two standard deviations from the mean. The differentiation of bacterial or viral respiratory infection may be accomplished through hematological examination. In bacteria l infections there will usually be a pronounced   neutrophilia, sometimes with a shift to the left. On the other hand the initial response to virus infection is a neutropenia followed by leucocytosis due particularly to a lymphocytosis. A second rather more complete example involves the animal which presents with a fairly normal appetite but progressive loss of bodily condition and pallor of the visible mucous membranes. The blood count may show a low RBC with associated raised WBC. Further information about the type of anemia should be obtained to assist in deciding whether it is likely to be primary or secondary.
Table-1: Leucocyte response to acute inflammation (Theilen et al 1959)
	Days from onset
	WBC10 9/I
	Non-lobulated neutrophils (%)
	Segmented neutrophils (%)
	Lymphocytes

(%)
	Monocytes Eosinophils (%)
	Eosinophils (%)

	2
	3.950
	12.5
	4.0
	73.5
	8.0
	2.0

	6
	4.450
	12.0
	39.0
	46.0
	1.0
	2.02.0

	13
	9.500
	0.5
	51.5
	34.5
	13.5
	2.00

	21
	8.350
	1.5
	50.5
	23.0
	13.0
	11.0


Table: Leucocyte response in ovrwhelming infections (Theilen et al. 1959)

	Days from onset
	WBC10 9/1
	Non-lobulated neutrophils (%)
	Segmented neutrophils (%)
	Lymphocytes

(%)
	Monocytes Eosinophils (%)
	Eosinophils (%)

	2
	1.350
	0
	1.0
	85.0
	6.0
	8.0

	4
	3.250
	39.0
	0
	51.0
	7.0
	9.0

	5
	6.300
	7.0
	0
	84.0
	9.0
	0

	7
	7.800
	35.0
	7.0
	51.0
	7.0
	0


Sehalm et al (1964) described the effects of acute indigestion in cattle. In 8 cattle, WBC averaged 17.318(109/1 with 18 per cent of the cells being immature neutrophils, 48 per cent mature neutrophils, 30 per cent lymphocytes and  almost al of the remainder monocytes.

Table: Changes in WBC during inflammation (Schalm et al. 1972)

	Diagnosis
	WBC10 9/1

	Peritonitis
	16.90

	Fibrinous Pneumonia
	4.10


In Johne’s disease, Allen et al (1967) recorded the following differential percentages in advanced clinical cases-neutrophils 35.4, lymphocytes 40.7, monocytes 4.9 and eosinophils 1.2. Variations could occur depending on type and duration of the disease. In chronic traumatic Pericarditis, Brown et al. (1959) recorded average total leucocytes of 11.5(109/1 with neutrophils and lymphocytes occupying 50 per cent each of the total, while Van Pelt (1970) found that in calves with septic arthritis the WBC ranged from 5.5 to 20.6(109/1 (mean 11.5(109/1 and the neutrophil component ranged from 15 to 67 per cent. 

Microfilariae, the larval stage of he filarial (Onchocercid) nematodes, may occur in the blood of dogs. Nelson (1966) and Flynn (1973) collectively list 9 species, the microfilariae of which have been recorded in canine blood in various regions of the world. 
The hematological values of different groups were presented in table-1. The cattle suffering from Anorexia (Group-B) revealed, a significant decrease in Hb. PCV, MCV and MCH as compared to controls, whereas the cattle suffering from anemia with anorexia exhibited a significant decrease in TEC, Hb, PCV, MCHC and MCH and a significant (P<0.01) increase in TLC as compared to control. These finding resemble to those observed by Reddy et al., (1987) who reported that in on metabolism may be disturbed during anorexia due to poor absorption of iron which in turn leads to anemia with significant decreased in RBC. Similar observation   also made by Rajora et al., (1995) Scham et al., (1975).
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MATERIALS AND METHODS

Place of the study

Upazilla  livestock office, Phulbari, Dinajpur, Bangladesh.

Madras Veterinary College, India and 

Veterinary College and Research Institute,Namakkal,India.
Study period

The study was carried out during the period of 17th December, 2008 to 16th February, 2009 in Banladesh and 1st to 30th May, 2009 in India.

Selection of case

Animals brought to the veterinary hospital in and around the veterinary clinics.

Case definition
Multiple cases of different diseases were defined based on clinical signs and hematological value. 

CASE DEFINITION OF CANINE

 Babesiosis (Polychromasia)
Temperature 40.7°C  

Scrotal swelling

Pyrexia

Vomiting

 Hypochromasia
Edema of the body  

Severe Anemia 

Vomiting

Leptospirosis 
Temperature 40°C  

Severe Vomiting

Previous history of Leptospirosis 

 Canine Tramissible Venereal Tumor (CTVT)  
Growth on the penile region 

Bleeding from the region 

 Pneumonia
Temperature 40°C  

Respiratory Distress

Coughing

Nasal discharge 

Anisochromasia
Temperature 38.8°C  

Respiratory shock 

Coughing

      Mammary tumor

Mammary gland hard  

Ulcerated noticed on the right inguinal mammary gland 

 Anemia (Pressence of nucleated RBC, Polychromasia,   

                 Ansiocytosis) 
Ticks are noticed in the form of purches in entire body and interdigital spaces.

Pale mucous membrane

 Mange infestation (Neutrophilia)
Rough hair coat 

Respiratory Distress

 Anemia (Polychromasia, Ansiocytosis) 

Pale mucous membrane 

Weakness

Disease: Anemia (Hypochromasia)

Clinical sign 

Pale mucous membrane 

Heavy tick infestation 

Respiratory distress

Abdominal pain

Corneal ulcer
Lacrimation from the eye 

Blindess 

      Enteritis

 Vomiting 

 Gastritis
       Inappetance 

       Vomiting 

       Bloody diarrhoea 

 Bleeding from the vagina, Neutrophilia
  Temperature39.3°C  

        Respiratory rate-104/min

        Heart rate-90/min

  Pyoderma
   Pastule on the ventral abdomen 

         Pyrexia

Pyometra 
Foul smelling discharge 

CASE DEFINITION OF BOVINE
Haematuria

Clotted blood in urine.

Pyoderma

Small nodule is found.

Fluid comes from vesicle.Vesicles filled with pus.

Wheal is found.

Osteoarthritis

Pain sensation of the affected joint.

Deformitities of the joint.

Crepitation sound on movement of joint.

Difficulty movement.

Corneal ulcer

Hyperemia of blood vessels.

Ocular discharge.

Epiphora.

Pericarditis 

Pain over the pericardium.

Disinclination to lie down.

Extension of    head and neck,

Well marked jogular pulse.

Oedema of brisket region.

Abdominal type respiration.

Ascitis

Enlargement of the abdomen.

Enlargement is symmetrical and it may assume a pear shaped appearance.

The distension appears role shaped beyond the margin  and swelled.

Peritonitis

Abdominal pain.

Keeping its feet under the body.

Bellowing,Grunting and grinding of teeth.

Ehemeral fever

Temperature-41ºC

Temperature persists for a limited period.

Shivering and muscle trembling.

Babesiosis

High fever

Conjunctival mucous membrane is brick red in initial stages and pale in terminal stage.

Severe jaundice and haemoglobinuria .
Laboratory Diagnosis

Collection of sample

Approximately 3 ml of blood was collected aseptically from the Jugular vein in case of  cattle by 12-14 gauge syringe and 3 ml of blood was collected aseptically from the Cephalic or saphenous vein in case 0f dogs and then transferred to a sterile vials containing anticoagulant (ethylene diamino tetra acetate 3 mg for 3 ml of blood) to asses the hematological parameters(Schalm,1965) All samples for hematological analysis were processed within 24 hours after collection in the Reference laboratory and clinics .For best result ianalysis was done within 1 hour.
Hematological analysis:

Blood was collected from different Hematological analysis included total erythrocyte count (TEC), total leukocyte count (TLC), differential leukocyte count (DLC), hemoglobin content (Hb), packed cell volume (PCV) and erythrocyte sedimentation rate (ESR).TEC and TLC were determined by hemocytometer and Hb were Hellige shali method. All differential counts of leukocytes were prepared as thin blood smear stained by Wright’s method. All the above prepared as TEC, TLC, Hb, PCV, ESR and DLC were performed according to the method described by Shastry (1983). And sometimes I have done my analysis with the help of Autohaemolyzer for determining the blood parameter, except DLC.
Dennis McCurnin (2006) stated that the basic equipment necessary for hematologic analyses includes a microscope, microhematocrit centrifuge, refractometer, hemacytometer, clean slides, and modified Wright’s stain. The complete blood count (CBC) Provides the veterinarian with invaluable information regarding the patient’s red blood cell (RBC [erythrocyte] mass, white blood cell (WBC [leukocyte]) number and distribution.The CBC consists of a packed cell volume (PCV), WBC count, RBC count, hemoglobin determination, RBC indices, platelet count or estimate, total plasma protein determination and evaluation of the blood smear for RBC morphology and a WBC differential count. Hematologic procedures are performed on anticoagulated whole blood. The preferred anticoagulant is ethylene diamine tetra acetic acid (EDTA) because it does not interfere with blood cell.
Following hematological tests had been done were given below:

         Total erythrocyte count (TEC) 



↓
          Blood was taken in the red pipette 
↓
          RBC diluting fluid was drawn up to 101 marks 
↓
Counting chamber was placed under the microscope. One drop of fluid was placed in the counting chamber and covered with  cover slip 



↓
The RBC were counted form four corner square and central square 



↓
The result was expressed in million /cumm.

Total leukocyte count (TLC) 

Blood was taken in the white pipette 
↓
WBC diluting fluid was drawn up to 11 marks 


↓
Counting chamber was placed under the microscope


↓
One drop of fluid was placed in the counting chamber with cover slip.


↓
The WBC were counting from four corner square 


↓
The result was expressed in thousand / cu mm.

Hemoglobin estimation (Hb) 

N/10 Hcl solution was taken in the diluting tube


↓
Blood sample was drawn into the sahli pipette 


↓
The blood of the pipette was transferred in the diluting tube 


↓
The tube was kept in the comparator and left for 5 minutes.


↓
Distilled water was added drop with and matched with the color of the comparator


↓
The result was taken and expressed in gm% 
Packed cell volume (PCV)



↓
Required amount of blood was taken in the hematocrit  tube by special loading pipette



↓
Centrifuge the tube for 30 minutes at a rate of 3000 rpm




↓
Result was taken fro the bottom of the scale and expressed as percentage 
Erythrocyte sedimentation rate (ESR)




↓

At first blood is taken in ESR tube



↓

Then kept it for one hour

↓

Result was taken from the upper scale of the ESR tube.

↓
Result was expressed as mm in first hour 

Differential leukocyte count (DLC)

↓

Staining procedure- (For Wright’s stain)

↓ 

A small drop of blood poured on slide



↓

Thin film was prepared and air dried.



↓

Poured on Wright’s stain and kept it for 5 minutes

↓

Then poured on distilled water and kept it for 5 minutes.

↓

Then washed it with running tap water.



↓

Examined the slide first 40x and then 100x.
 

↓

The result was expressed in percentage 
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RESULTS 

In present study, I studied 43 canines and 26 ruminants. In canine breed, there were 13 Spitz, 8 Non descriptive, 6 Doberman pincher, 10 Labrador retriever, 2 Boxer, 2 pug, 1 Malssesia and 1 Pomeranian. In ruminants breed, there were 5 Jersey and 12 HF and 9 non-descriptive. 

During my study I have attended the following different types of infectious and non infectious diseases in Canine and Bovine:

 

	Canine
	Ruminants(Bovine)

	Infectious
	Noninfectious 
	Infectious
	Noninfectious 

	 Enteritis
	Achrometia 
	Anemia 
	Anorexia

	Anemia
	Anorexia
	Bovine Ephemeral fever 
	Coffee coloured 

urine

	Babesiosis
	Ascitis 
	Filariasis 
	Downer cow syndrome

	Gastritis
	Cataract
	Infectious
	Hemoglobiuria

	Helitosis
	Upper patellar

tixation
	Pericarditis
	Lead poisoning 

	Leptospirosis
	Megaesophagus
	Pharyngitis
	Osteo- arthitis 

	Mange
	Pelivic fracture
	Pneumonia 
	Pre-operatiive check up

	Pyoderma
	Skin tumor
	Pyrexia
	

	Hypochrometia
	Venus derormity 
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 Graph-I: Hematology of infectious diseases in male dog

Hematology of infectious diseases in male dog 
Haemoglobin(Hb):
The Lowest Hb level was found in Anemia and the mean value was 6.9.The highest Hb level was found in gastritis and the mean was 11. The other results of Hb are given in Graph-I.
Packed cell volume (PCV):
The lowest PCV level was found in Anemia and the mean value was 13.5. The highest PCV level was found in pyoderma and the mcan value was 34.7 (Graph I).
Total erythrocyte count (TEC):
The lowest level of TEC was found in Anemia and the mean value was 2.61. The highest level of TEC was found in mange infestation and the mean value was 13.8 (Graph-I).

Total leukocyte count (TLC):
The lowest level of TLC was found in Gastritis and the mean value was 9.5. The highest value of TLC was found in gastritis and the mean value was 22.4 (Graph-I) 

Lymphocyte (L):
The lowest level of lymphocyte was found in mange infestation and the mean value was 1.0.The highest level of lymphocyte was found in Babesiosis and the mean value was 30(Graph-I).

Monocyte (M):
The lowest level of monocyte was found in Babesiosis, Heliosis and lcptospirosis , the mean value was 2. The highest level of monocyte was found in Anemia and the mean value was 8(Graph-I).

Neutrophil (N):
The lowest level of neutrophil was found in Babesiosis and the mean value was 68. The highest level of neutrophil was found in mange infestation and the mean value was 89(Graph-I).

Eosinophil(E):
The lowest level of eosinophil was found in Babesiosis and Gastritis, the mean value was 0. The highest level of eosinphil was found in Hypochromatia and the mean value was 3 (Graph-I). 
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 Graph-II: Hemotology of noninfectious diseases in male dog
Hematology of noninfectious diseases in male dog:
Haemoglobin (Hb):
The Lowest Hb level was found in Skin timor and the mean value was 8.The highest Hb level was found in Pelvic fracture and the mean was 15.6. The other results were found from Graph-II
Packed cell volume (PCV):
The lowest PCV level was found in Skin timor  and the mean Value was 26. The highest PCV level was found in Megeoesophagus and the mean value was 45( Graph-II).
Total erythrocyte count (TEC):
The lowest level of TEC was found in Skin tumor and the mean value was 4.53. The highest level of TEC was found in Pelvic fracture and the mean value was 7.15( Graph-II).
Total leukocyte count (TLC):

The lowest level of TLC was found in Achrometia and mean value was 7.8. The highest value of TLC was found in Skin tumor and the mean value was 44.5. (Graph -II).
Lymphocyte (L):
The lowest level of TEC was found in Skin tumor and the mean value was 10.The highest level of lymphocyte was found in Megaoesophagus and the mean value was 30(Graph-II ).
Monocyte(M):
The lowest level of monocyte was found in skin tumor and venus deformity and the mean value was 0. The highest level of monocyte was found in Anorexia and the mean value was 3( Graph-II).
Neutrophil (N):
The lowest level of neutrophil was found in Achrometia and Megeoesophagus,the mean value was 68. The highest level of neutrophil was found  in Skin tumor and the mean value was 87( Graph-II). 

Eosinophil(E):
The lowest level of eosinophil was found in Achrometia and Megeoesophagus Leand the mean value was 0. The highest level of eosinophil was found in Anorexia,upper patellar fixation Enteritis and skin tumorand the mean value was 3. ( Graph-II).
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        Graph-III: Hematology of infectious diseases in female dog

Hematology of infectious diseases in female dog:
Haemoglobin (Hb):
The Lowest Hb level was found in Enteritis and the mean value was 3.The highest Hb level was found in CTVT and the mean was 12.5. The other results were found from Graph-III
Packed cell volume (PCV):
The lowest PCV level was found in Enteritis and the mean Value was 9.11. The highest PCV level was found in pymetra and the mean value was 40.4( Graph-III).
Total erythrocyte count (TEC):
The lowest level of TEC was found in Enteritis and the mean value was 1.89. The highest level of TEC was found in CTVT and the mean value was 6.5( Graph-III).
Total leukocyte count (TLC):

The lowest level of TLC was found in Coenuresis and the mean value was 8.6. The highest value of TLC was found in Pyometra and the mean value was 22. ( Graph -III).
Lymphocyte (L):
The lowest level of lymphocyte was found in 
The lowest level of TEC was found in Enteritis and Pyometra ,the mean value was 1o.The highest level of lymphocyte was found in Leptospirosis and the mean value was 30.(Graph-III ).
Monocyte(M):
The lowest level of monocyte was found in Pyometra and the mean value was 0. The highest level of monocyte was found in Enteritis and the mean value was 13(Graph-III).
Neutrophil (N):
The lowest level of neutrophil was found in Leptospirosis and the mean value was 64. The highest level of neutrophil was found in Leptospirosis ,Htpochrometia  and the mean value was 88( Graph-III). 

Eosinophil(E):
The lowest level of eosinophil was found in Leptospirosis ,Hypochrometia and the mean value was 0. The highest level of eosinophil was found in Enteritis and Gastritis 
and the mean value was 3. (Graph-III).
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       Graph-IV: Hematology of infectious diseases in female dog
Hematology of non infectious diseases in female dog.

Haemoglobin (Hb):
The Lowest Hb level was found in Vomition and the mean value was 7.5.The highest Hb level was found in Megeoesophages and the mean was 15.5 (Graph-IV).
Packed cell volume (PCV):
The lowest PCV level was found in Vomition  and the mean Value was 23.1. The highest PCV level was found in Megeoesophages and the mean value was 45(Graph -IV).
Total erythrocyte count (TEC):
The lowest level of TEC was found in Neck tumor and the mean value was 3.1. The highest level of TEC was found in Megeoesophages and the mean value was 6.6(Graph -IV).
Total leukocyte count (TLC):

The lowest level of TLC was found in Respiratory distress and the mean value was 6.3. The highest value of TLC was found in vaginal bleeding and the mean value was 35.9 (Graph -IV)

Lymphocyte (L):
The lowest level of lymphocyte was found in vaginal bleeding and Neck tumor, the mean value was 12.The highest level of lymphocyte was found in Megaoesophagus and the mean value was 30  (Graph -IV).
Monocyte (M):
The lowest level of monocyte was found in Vaginal bleeding and the mean value was 1. The highest level of monocyte was found in Neck tumor and the mean value was 10 (Graph -IV).
Neutrophil (N):
The lowest level of neutrophil was found inVagina tumor and the mean value was 26. The highest level of neutrophil was found  inVaginal bleedin Leptospirosis ,and the mean value was 85(Graph -IV).
Eosinophil (E):
The lowest level of eosinophil was found in Neck tumor ,and the mean value was 0. The highest level of eosinophil was found in Vomition and the mean value was 3  (Graph -IV).
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Graph-V: Hematology of infectious diseases in cattle
Hematology of Infectious diseases of Cattle:
Haemoglobin (Hb):

The Lowest Hb level was found in Anemia and the mean value was 3.5.The highest Hb level was found in Infectious and the mean was 17.25. The other results were found from Graph-V.
Packed cell volume (PCV):
The lowest PCV level was found in Anemia and the mean Value was 9.1. The highest PCV level was found in Pericarditis and the mean value was 36(Graph-V).
Total erythrocyte count (TEC):
The lowest level of TEC was found in Anemia and the mean value was 1.6. The highest level of TEC was found in Pericarditis and Pyrexia,the mean value was 5.4 (Graph-V).
Total leukocyte count (TLC):

The lowest level of TLC was found in Anemia and the mean value was 2.8. The highest value of TLC was found in Pericarditis and the mean value was 6.2 (Graph-V).
Lymphocyte (L):
The lowest level of lymphocyte was found in Pyrexia and the mean value was 49.The highest level of lymphocyte was found in Anemia, Filariasis and Pharyngitis, the mean value was 52(Graph-V).
Monocyte(M):
The lowest level of monocyte was found in Anemia and the mean value was 5. The highest level of monocyte was found in Pharyngitis and the mean value was 43(Graph-V).
Neutrophil(N):
The lowest level of neutrophil was found inPharyngitis and the mean value was 5. The highest level of neutrophil was found in Bovine Ephemeral fever and the mean value was 47 (Graph-V).
Eosinophil (E):
The lowest level of eosinophil was found in Anemia,Pericarditis,Pharyngitis and Pneumonia, the mean value was 0. The highest level of eosinophil was found in Infectious and the mean value was 7 (Graph-V).
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        Graph-VI : Hematology of non infectious diseases in cattle

Hematology of non infectious diseases of Cattle:
Haemoglobin (Hb):
The Lowest Hb level was found in Anorexia and the mean value was 5.3.The highest Hb level was found in Osteoarthritis and the mean was 14.5. The other results were found from Graph-VI.
Packed cell volume (PCV):
The lowest PCV level was found in Anorexia and the mean Value was 16.5. The highest PCV level was found in Pericarditis and the mean value was 36( Graph-VI).
Total erythrocyte count (TEC):
The lowest level of TEC was found in Anemia and the mean value was 1.6. The highest level of TEC was found in Pericarditis and Pyrexia,the mean value was 5.4 ( Graph-VI).
Total leukocyte count (TLC):

The lowest level of TLC was found in Anemia and the mean value was 2.8. The highest value of TLC was found in Pericarditis and the mean value was 6.2.( Graph-VI).
Lymphocyte (L):
The lowest level of lymphocyte was found in Pyrexia and the mean value was 49.The highest level of lymphocyte was found in Anemia, Filariasis and Pharyngitis, the mean value was 52 (Graph -VI).
Monocyte(M):
The lowest level of monocyte was found in Anemia and the mean value was 5. The highest level of monocyte was found in Pharyngitis and the mean value was 43 (Graph -VI).

Neutrophil (N):
The lowest level of neutrophil was found in Pharyngitis and the mean value was 5. The highest level of neutrophil was found in Bovine Ephemeral fever and the mean value was 47 (Graph -VI).
Eosinophil (E):
The lowest level of eosinophil was found in Anemia, Pericarditis, Pharyngitis and Pneumonia, the mean value was 0. The highest level of eosinophil was found in Infectious and the mean value was 7 (Graph -VI).
Basophil (B):
The mean value of Basophil was same in all over the diseases of canine and cattle and the mean value was 0. The other results were found from (Graph-VI).
COMPARATIVE HAEMATOLOGY OF INFECTIOUS AND NON INFECTIOUS DISEASES IN MALE DOG
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Graph-VII: Comparative Hematology of infectious and non infectious diseases in male dog.
The Hb,PCV,TEC ,Lymphocyte and Eosinophil level  of infectious diseases of are lower than the non infectious of male and the mean values are respectively 8.6, 27.11, 5.5, 17.08, 1.4.But the TLC ,Monocyte,Neutrophil of infectious disease are higher than the noninfectious diseases of maleand the mean values are respectively 15.13, 3.25, 77.75.

COMPARATIVE HAEMATOLOGY OF INFECTIOUS AND NON INFECTIOUS  DISEASES IN FEMALE DOG
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Graph VIII: Comparative Hematology of infectious and non infectious diseases in female dog.
The Hb, PCV, TEC, TLC, Lymphocyte and Eosinophil level of infectious diseases of are lower than the non infectious of female cattle and the mean values are respectively 8.9, 27.9, 4.6 13.3, 18.2, 1.4. But the Monocyte, Neutrophil of infectious disease are higher than the noninfectious diseases of female dog and the mean values are respectively 3.5, 77.57.

COMPARATIVE HAEMATOLOGY OF INFECTIOUS AND NON INFECTIOUS DISEASES IN OF CATTLE
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Graph-IX: Comparative Hematology of infectious and non infectious diseases in female dog.
The Hb, PCV, TEC, TLC, Monocyte, Neutrophil and Eosinophil level of infectious diseases of are lower than the non infectious of cattle and the mean values are respectively 9, 25.5, 4.1, 4.9, 1.44.But the Lymphocyte of infectious diseases are higher than the noninfectious diseases of cattle and the mean values is 49.




DISCUSSIONS

Infectious disease in male dog

In male dog, the lowest level of Hb, PCV and TEC was observed in anemia. Hb and PCV level is interrelated and the low amount of Hb and PCV in anemia is well documented (Belshaw, 1968). Moreover, low level of Hb and PCV is also the main features of mentioned condition. 
The highest number of neutrophil was found in Mange. This is may be because of invasion of the mange area with pyogenic saprophytes. Highest number of eosinophil was recorded in Hypochromatia, which may be because of infestation with parasites.

Non infectious diseases in male dog
The lowest level of Hb, PCV and TEC was observed in skin tumor. Which is may be because of huge bleeding from the affected skin of the patient.

Changes in haematology in non infectious diseases are not well documented. To make any conclusion regarding this relationship, a large scale well structured study is needed.

But there was some expected results when we compared the haematology of infectious and non infectious diseases. The mean level of Hb, PCV and TEC was found lower in infectious diseases in comparison with non infectious diseases. This is may be because in many infectious diseases there is chance of hemolysis (Leptospirosis, Babesiosis, Hypochromatia etc).

But the mean level of Neutrophil and monocytes were higher in infectious diseases, which is obviously because of quick and huge immune response against infectious diseases than non-infectious diseases.

Infectious diseases in female dog
In female dog lowest level of Hb, PCV and TEC was observed in Enteritis. This is may be because of mal-absorption of nutrients, particularly Iron, Vitamins in intestine (Rajora et al., 1995. Also there could be parasitic infestation in intestine which prevent absorption of food and also are responsible for bleeding in intestine. Highest number of TLC was also recorded in Enteritis, which is obviously because of inflammatory response in intestine.

Highest number of lymphocytes was observed in Leptospirosis. Van loon (1943) reported that in acute stage of the disease there could leukocytosis in Leptospirosis.

In Pyometra, neutrophil was the most abundant cell obviously because of pyogenic inflammation.

Eosinophil was found highest in Enteritis and Gastritis which may be because of parasitic enteritis and gastritis.

Non-infectious diseases in female dog:

In female dog among non-infectious diseases, Neck tumor, vaginal bleeding and vomiting had the lowest level of Hb, PCV and TEC which is may be because of hemorrhage.

In case of mega-esophagus the lymphocyte count was highest and in case of neck tumor monocyte count was very high. As in male dog, there is very little data on hematology of non-infectious diseases in female dog. The actual cause of this kind of increase is not well documented.

But like male dog, when we compared the hematology of infectious and non-infectious diseases in female dog, there was observed that Hb, PCV and TEC level is low in case of infectious diseases but the lymphocyte, monocyte and neutrophil count is high in infectious diseases.

Infectious diseases in bovine: 
Anemia had the lowest level of Hb, PCV and TEC in bovine. TLC was found high in different diseases like Bovine Ephimeral Fever, Pyrexia, Pericarditis etc which is may be because of inflammatory response. In case of pharyngitis monocyte count was found very high, which could be because of viral infection in pharynx.

Non-infectious diseases in bovine:
In anorexia, coffee colored urine and hemoglobinuria there was recorded a low level of Hb, PCV and TEC. Rajora et al., (1995) reported that there is usually found low Hb in acute anorexic animal because of deficiency anemia.

Highest level of TLC was found in Downers Cow Syndrome which is reported by Salenius (1957).

In case of lead poisoning there was also a low level of Hb, PCV and TEC. Sippel (1975) reported that in poisoning, anemia could develop and is often hemolytic type.

In comparative analysis of hematology in infectious and non-infectious diseases of bovine, the result was more or less similar like canine. There was observed a low level of Hb, PCV and Tec in infectious diseases but a high level of lymphocyte and monocyte which may be because of presence of more viral diseases in bovine in this present study.

Hematology of different diseases also varies with age, sex, and environment and with treatment of the disease. These factors could be the possible explanation of some variations in some parameter. 

There were observed some abnormal value for some diseases, like in Cataract there was a sharp decline in neutrophil and in Pharyngitis there was a sharp increase in monocyte count but a sharp decline in neutrophil count. The possible cause of this kind of results might be because of small sample size for these diseases.  
CONCLUSION


It can be concluded from the study that the Hb, PCV, TEC, Lymphocyte and Eosinophil level  of infectious diseases for both cattle and dog was lower than the non infectious diseases but the TLC, Monocyte, Neutrophil of infectious disease are higher than the noninfectious diseases. Sometimes the results were not found similar with standard level due to different procedure, such as automatically and manually. Variation of haematological parameter also occurs due to few no. of cases, breed, age, sex, nutritional status and different conditions.

LIMITATIONS

1. The number of cases is limited for study.

2. The study period is short so that total cases are not fully analysed.

3. The haematological parameter of some diseases are not same with the normal value because in my analysed some cases are only one in number.
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