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INTRODUCTION 
Small ruminants are valuable assets for the 

Mediterranean, African, and Southeast Asian countries 

with the potential for providing meat, milk, and wool. 

These animals are highly susceptible to respiratory 

diseases, which account for almost 50% mortality 

amongst them. Irrespective of the etiology, the infectious 

respiratory diseases of sheep and goats contribute to 5.6 

percent of the total diseases of small ruminants.(Kumar 

et al., 2014). Pneumonia usually arises from an 

inflammatory response of the bronchioles and alveoli in 

the lung to agents that result in the consolidation of lung 

tissue. When a certain threshold dose of microorganisms, 

host susceptibility and non-specific defense mechanisms 

are reached, lung defense mechanisms are compromised 

allowing disease to occur (Bruere et al., 2002). 

Hematological tests have been widely used for the 

diagnosis of various diseases and nutritional status of 

animal. The information gained from the blood 

parameters would substantiate the physical examination 

and together with medical history provide excellent basis 

for medical judgment. In addition, it would help 

determine the extent of tissue and organ damage, the 

response of defense mechanism of the patient and aid in 

the diagnosing (Schalm et al., 1975 and Carlos et al., 

2015). Animals undergoing external or internal challenge 

to their state of health mount a vigorous response 

including activation of both the innate and acquired 

immune systems. The innate immune system which 

covers those aspects of the host defense mechanisms not 

dependent on specific response, such as production of 

antibody, not only stimulates leukocyte activity but also 

effects many aspects of the host’s metabolic processes. 

The varied reactions of the host to infection, 

inflammation, or trauma are collectively known as the 

acute-phase response (APR) and encompass a wide range 

of pathophysiological responses such as pyrexia, 

leukocytosis, hormone alterations, and muscle protein 
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ABSTRACT 

Sheep pneumonia remains an important cause of morbidity and mortality worldwide. Here the present study was 

aimed to investigate the relation between hematological, biochemical, and immunological changes associated with 

this disease as these biomarkers are critical molecules expressed in response to invading pathogens and are 

necessary for normal lung bacterial host defenses. Twenty Barki ewes with sever pneumonia manifestations in 

which two were dead as postmortem and bacteriological examinations were done on their pneumonic lungs in 

addition, fifteen apparently healthy were used in this study. Blood samples were collected from the two groups. 

Streptococcus pneumoniae, Staphylococcus aurius, Klebseilla pneumonia, Proteus spp. and pseudomonas 

aeroginisa were isolated from pneumonic lung. The results showed a significant decrease in all red blood cell 

parameters in diseased ewes also this group showed a significant decrease in lymphocyte count and a significant 

increase in absolute neutrophilic, eosinophilic and monocytic counts. Biochemical parameters revealed a 

significant increase in serum concentrations of total protein, ALT, AST (as liver functions), urea, creatinine (as 

kidney functions) and potassium and a significant decrease was seen in the levels of albumin, sodium, calcium and 

phosphorus in diseased ewes compared to the healthy ewes. The results of immunological parameters (haptoglobin 

and serum amyloid A) showed a significant increase in their values in diseased animals compared to healthy 

animals. The results of this study could conclude that respiratory infections in sheep were associated with 

significant hematological, biochemical and immunological alterations which upon understanding can provide us 

with rapid diagnostic tools for pneumonia process in sheep and thus lead to better management and proper 

treatment. 
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depletion combining to minimize tissue damage while 

enhancing the repair process (Jain et al., 2011). APR is a 

complex early, antigen non-specific, defense systemic 

reaction appearing before a specific immune response is 

raised and it is activated by trauma, neoplastic growth, 

bacterial, parasitic and viral infection, burns, surgery, 

immunological disorders (Iliev&Georgieva, 2016). 

Another of these systemic responses to disease is an 

increase in the production by the liver of a number of 

plasma proteins which are known collectively as the 

acute-phase proteins (APP). They are plasma proteins 

which increase or decrease in concentration in response 

to infection, inflammation and internal or external 

challenges (Gonzalez et al., 2008). Monitoring changes 

in APPs levels have been shown to provide valuable 

diagnostic and prognostic information during infection 

and inflammation. However, there are substantial 

variations in acute phase response between different 

species. In small ruminants, some APPs levels change 

similarly in both sheep and goat, whereas other APPs 

show different magnitude of response between the two 

species (El-Deeb and Elmoslemany, 2016). Haptoglobin 

(Hp) and serum amyloid A (SAA) are considered as 

major APPs in both ovine and caprine. The 

concentrations of these proteins increase particularly in 

the response to acute inflammatory conditions as well as 

to subclinical inflammation (El-Deeb&Tharwat, 2015). 

Determination of the SAA can be of value to the 

veterinarian in helping to identify animals with 

inflammatory diseases and Hp is useful as a marker for 

the presence ofbacterial infection in sheep, and is more 

sensitive, specific, and efficient and less likely to give 

false positive and negative results than haematological 

examinations (Arslan et al., 2007). The SAA protein 

families are one ofthe major reactants in the acute-phase 

response. In some studies it was demonstrated that both 

Hp and SAA had a low sensitivity but higher specificity 

in determining disease status, compared with clinical 

examinations of cattle (Humblet et al., 2006). 

Haematological tests have been widely used for the 

diagnosis of various diseases and nutritional status of 

animal. The information gained from the blood 

parameters would substantiate the physical examination 

and together with medical history provide excellent basis 

for medical judgment. In addition, it would help 

determine the extent of tissue and organ damage, the 

response of defense mechanism of the patient and aid in 

the diagnosing the type of possible anemia (Schalm et 

al., 1975). Acute -phase proteins (APPs) are a class of 

proteins whose plasma concentrations increase (positive 

APPs) or decrease (negative APPs) in response to 

infections and injuries involving inflammation (Ceciliani 

et al., 2012). They represent appropriate analytes for 

assessment of animal health over the last few years they 

have become the biomarkers of inflammation and 

infection for diagnostic and prognostic purposes in both 

farm and companion animals. Also they are produced in 

response to a variety of disease conditions stimulated by 

the pro-inflammatory cytokines and in response to 

infection, inflammation, surgical trauma and stress they 

consist of negative and positive proteins that show a 

decrease and an increase in concentration respectively, in 

response to challenge (Eckersall& Bell, 2010,Donia, 

2014, El-Deeb and Tharwat., 2015 and Omidi et al., 

2016) 

 

In this study, the significance of acute phase proteins Hp 

and SAA for the detection of the systemic inflammatory 

response in sheep affected with pneumonia were 

determined. Additionally, hematological &biochemical 

indices also the relationship between acute phase 

proteins and clinical symptoms in these sheep were 

investigated. 

 

MATERIAL AND METHODS 

Animals and sampling 

Thirty five female Barki ewes with ages from 2-4 years 

from different locations in North Western Coast, Egypt 

(the period from 2016-2017) were used in this study; 

twenty ewes were suffering from sever respiratory 

manifestations which led to death in two of them. 

Postmortem and bacteriological examinations were done 

revealed severe acute bronchopneumonia. 

Bacteriological examinations were done on pneumonic 

lungs from two dead ewes to investigate causative 

microbes. Tissue samples were collected and transported 

immediately to the lab in ice box. For bacterial isolation, 

sterile swabs were immersed in the lesion after sterilizing 

the surface by hot spatula then inoculated into nutrient 

broth and incubated at 37 
o
C for 24 hour and then sub 

cultured onto the following media; 5 % sheep blood agar 

and MacConkey agar at 37 
o
C for 24-48 hour. The 

produced colonies were identified according to Quinn et 

al., (1994). The reset of ewes (15 ewes) were apparently 

healthy and were considered as control group in this 

study. Blood samples (10 ml) were collected from 

jugular vein into vacutainers, divided into two parts; the 

first 3ml was collected on vacuum tubes with EDTA for 

haematological studies as well as the remaining 7 ml of 

blood samples were deposited in tubes without the 

anticoagulant and allowed to clot at room temperature 

within 3 hrs of collection. Serum samples were separated 

by centrifugation at 4000 rpm for 15 min and stored at -

20 °C until used. 

 

Hematological and serum biochemical parameters 
Hematological parameters in this study included 

estimation of packed cell volume (PCV), hemoglobin 

concentration (Hb), red blood cell counts (RBCs), mean 

corpuscular hemoglobin (MCH), mean corpuscular 

hemoglobin concentration (MCHC) were calculated from 

RBCs, Hb and PCV values. Differential leukocytic 

counts were also estimated, these parameters were 

performed according to the routine hematological 

procedures adopted by Feldman et al. (2000). 

Hemoglobin kits were obtained from Diamond (Egypt). 

Serum total proteins (TP), albumin (Alb) (g/dl) 

according to Doumas (1975) and Doumas et al. (1971) 

respectively, Alanine aminotransferase (ALT) and 

aspartate aminotransferase (AST) activities according to 
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the method described by Reitman and Frankel (1957), 

urea according to Fawcett and Soctt (1960) and 

creatinine according to Schirmeister et al. (1994), 

calcium (Ca) according to Gindler and King, 1972) and 

phosphorus (p) according to El-Merzabani et al. (1977) 

concentrations were determined by spectrophotometric 

method using commercially available test kits supplied 

by Bio-diagnostics (Egypt) and following the 

manufacturer’s instructions. Sodium (Na) and potassium 

(k) were determined by flame photometer and diagnostic 

kits of Randox (Randox Laboratories Ltd, Crumlin, Co. 

Antrim, UK). 

 

Serum immunological parameters 
Acute phase proteins, Haptoglobin and serum amyloid A 

(Hp&SAA) were determined by commercial kits of the 

manufacturer (Tridelta Development Plc, Wicklow, 

Ireland). Hp level in serum was measured according to 

prevention of the peroxidase activity of hemoglobin, 

which is directly proportional to the amount of Hp and 

determined by the haemoglobin binding method, using 

micro-titre plates and SAA was measured by sandwich 

ELISA, using phase SAA kits in ELISA reader according 

to the manufacturer’s instructions. 

 

Data were analyzed using General Linear Model (GLM) 

Procedure of SAS, Statistical package (SAS, 2002) 

(SAS, 2004). 

 

RESULTS 

Clinical signs 

Animals living in desert regions are exposed to stress 

factors such as summer heat and cold during winter 

nights, consequently due to these adverse environmental 

factors the animal is easily infected with microbes 

causing severe diseases especially respiratory (Donia et 

al., 2014 and Mandal et al., 2017). The symptoms of 

respiratory distress in the diseased ewes were typically 

manifested by moist painful harsh cough, rhinitis and 

congested mucous membranes. Serous or mucoid nasal 

discharges, increased respiratory and pulse rates in 

addition to elevated rectal temperature (over 41ºC) were 

predominant signs in almost all cases. Auscultation 

revealed pleuritic friction rub in early stage or muffled 

sounds in the late and more sever stages. Depression, 

ruminal atony, ataxia and abnormal milk production 

were also detected. Two were dead and subjected to 

postmortem and bacteriological examinations revealed 

sever bronchopneumonia with isolation of Streptococcus 

pneumoniae, Staphylococcusaurius, Klebseilla 

pneumonia, Proteus spp. and pseudomonas aeroginisa 

from pneumonic lung tissue (Table, 1). 

 

Table 1: Bacterial isolates from two pneumonic lungs 

of dead ewes. 

Pneumonic lung 1 Pneumonic lung 2 

Streptococcus pneumoniae Klebseilla pneumonia 

Staphylococcusaurius Proteus spp. 

 Pseudomonas 

aeroginosa 

Concerning the results of bacteriological examinations 

revealed the presence of many bacterial species as 

Streptococcus pneumoniae, Staphylococcus aurius, 

Klebseilla pneumonia, Proteuss pp. and pseudomonas 

aeroginisa. Nearly similar results were reported by 

previous studies (Zaitoun, 2001 and Mahmoud et al., 

2005). The differences between the records were mainly 

due to the geographical distribution at which the 

investigator was adopted.Healthy sheep carry infectious 

agents in the upper respiratory tract that under the stress 

factors cause respiratory disease (Radostitis et al., 2000). 

 

Effect of respiratory diseases on some hematological 

parameters 

Sheep play a vital economic role as they are raised 

mainly for lamb production, followed by wool and milk 

for large section of population especially in village and 

desert areas. Thus they can support the survival of 

millions of people in many countries all over the world 

including Egypt (Ali et al., 2009 &Saleh and Allam, 

2014). Respiratory diseases are considered one of the 

most important pathological processes especially under 

desert conditions due to its stressful effect on animals, 

the importance of respiratory diseases of sheep depends 

on their prevalence, productivity, the value of the animal 

and for some diseases, their international spread 

(Mahmoud et al., 2005). In Tables 2,3,4&5 values of 

serum biomarkers are expressed as mean and mean of 

standard error (mean ± SEM) of the measured 

hematological, biochemical and immunological 

parameters in healthy and diseased sheep. Values with 

different superscriptions a&b in the same column differ 

significantly at P<0.05.The obtained results revealed that 

a significant (P<0.05) decrease in PCV, Hb, RBCs count, 

MCH and MCHC values were observed in the diseased 

group compared to the healthy group as shown in Table 

(2). Blood is an important index of physiological and 

pathological changes in an organism. The primary 

function of the blood is to transport oxygen from 

respiratory organs to body cells distributing nutrients and 

enzymes to cells and carrying away waste products 

thereby maintaining homeostasis of the internal 

environment. Determination of the blood parameters 

profile is used for evaluating the individual health 

conditions and monitoring the nutritional, metabolic and 

health conditions of the animals (Kamal, 2008 and 

Carlos et al., 2015). In this study the packed cell volume 

(PCV) obtained in the healthy ewes was higher than 

diseased ewes and this agrees with previous works 

(Njidda et al., 2014, El-Deeb&Tharwat, 2015 and 

Mandal et al., 2017). Values of Hb are adjusted 

according to oxygen carrying capacity of the blood and 

hence its level can vary according to different group 

(Saddiqi et al., 2011) generally, increase in the Hb 

concentration is associated with greater ability to resist 

disease infection and low level is an indication of disease 

infection and poor nutrition (Cheesbrough, 2004). The 

high RBC counts may be associated with conditions that 

cause the body to make too many red blood cells 

(Polycythemia) or impaired pulmonary function, while 
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low RBC counts may be associated with iron deficiency, 

internal bleeding, some types of anemia or some vitamin 

deficiency (Addas et al., 2010 &Njidda et al., 2014). 

Mean values of corpuscular values (MCV, MCH, 

MCHC) have their own significance in diagnosis of 

diseases and to determine health status of flock and are 

very important in the diagnosis of anemia and also serve 

a useful index of the capacity of the bone marrow to 

produce red blood cells (Awodi et al., 2005, Saddiqi et 

al., 2011and El-Deeb&Tharwat, 2015).Concerning the 

differential leukocytic counts, mean values of 

lymphocytic count showed a significant (P< 0.05) 

decrease in the diseased group compared to the other 

one, significant (P<0.05) increase in the mean values of 

neutrophilic, esinophilic and monocytic counts buton the 

other hand no changes were observed in basophilic count 

as shown in Table (3). The lymphopenia might be due to 

stress response and endogenous release of corticosteroids 

that may play a secondary role in redistribution of 

recirculating lymphocytes leading to their sequestration 

in the lymphoid tissues rather than entering efferent 

lymph and blood to participate in the developing 

Inflammation (Kaneko et al., 1997and Saleh&Allam, 

2014). From another point of view,the slight decrease in 

lymphocytic count could be attributed to thegeneralized 

infection and the influence of allergen that induce type-1 

hypersensitivity and release of histamine could be a 

possible cause for this lymphocytopenia as mentioned by 

Azzam and Aly (2006). Similar observations were 

reported in respiratory diseases affecting sheep (Aytekin 

et al., 2011,El-Deeb and Tharwat., 2015 and Mandal et 

al., 2017). It is worthwhile to mention that eosinophilia 

could be the result of hypersensitivity effect produced by 

microorganisms and the resultant release of histamine as 

reported in cases of Pasteurellosis in camels (Raghib et 

al., 2004)and PPR in small ruminants (Balogun et al., 

2017). 

 

Effect of respiratory diseases on serum biochemical 

parameters 

Biochemical analyses of blood serum are very useful to 

get insight in the metabolic and health status of animals. 

During diagnostic procedure it is very useful to compare 

the values obtained from ill animals with normal values 

in healthy animal (Donia et al., 2014 and Mandal et al., 

2017). Serum biochemical alterations in respiratory 

diseases were common and might display reasonably 

predictable changes in response to inflammation. In this 

regard, our findings demonstrates that there was a 

significant (P<0.05) increase in serum values of total 

protein and a significant (P<0.05) decrease in serum 

concentrations of albumin in diseased group compared to 

the control group as shown in Table (4). The TP test 

measures the total amount of two classes of proteins, 

albumin (Alb) and globulin (Glbs). In the present study, 

values of TP are increased in diseased group and that are 

consonance with the findings of Saleh and Allam, (2014) 

and Omidi et al., (2016) who explained that it was due to 

Hyperglobulinemia as a result of immune response 

(formation of immunoglobins) in presence of bacterial 

infection but these finding are not agree with Mandal et 

al., (2017) Who explained that the depletion of serum 

proteins in diseased group may be due to the utilization 

of blood proteins by organisms for their proliferation as 

well as decreased synthesis of proteins in the damaged 

liver during the disease process. Albumin (Alb) is the 

main member of negative APPs in ruminants, its value 

frequently and markedly declines during inflammation 

(Georgievaet al., 2011). It is the most abundant protein in 

the blood of animals and humans, representing 35– 50% 

of total protein. Alb is responsible for about 75% of the 

osmotic pressure of plasma and is the main source of 

amino acids that may be utilized for synthesis of positive 

APPs during APR (Tothova et al., 2014). Decreasing in 

serum albumin concentrations in diseased group could be 

due to that certain bacteria or bacterial toxins increase 

capillary permeability and permit escape of plasma 

proteins in tissues so osmotic pressure of proteins is 

increased in the tissue fluids and at the same time 

decreased in the blood (Omran et al., 2005).Furthermore, 

the initiation of APR triggers down regulation of Alb 

production beyond its role as a reservoir for amino acids, 

Alb also serves as a carrier protein for many organic and 

inorganic biologically active substances such as thyroxin, 

estrogen, bilirubin, penicillin, cortisol, free fatty acids, 

calcium, magnesium, drugs and other which is possibly 

due to the variety of binding sites on the albumin 

molecule. The values of plasma Alb may be used as an 

indicator of nutritional status due to its relatively long 

half-life (Iliev&Georgieva, 2016). In addition, data 

obtained from the present study implicated a 

significantly (P<0.05) high serum enzymatic activity of 

ALT and AST in the diseased group and it is worth 

mentioning that serum enzymes ordinarily found in the 

liver, but when there is damage to the liver they are 

found at high levels in the serum, their elevation may 

also be due to hepatic toxicosis. (Njidda et al., 

2014,Omidi et al., 2016 and Balogun et al., 2017).These 

changes could be attributed to dysfunction of various 

organs including liver due to hepatic degenerative and 

necrotic changes caused by bacterial infection and 

toxins.These results were in close agreement as found by 

(Aytekin et al., 2011and El-Deeb&Tharwat., 2015). On 

the other hand serum urea and creatinine as markers of 

renal function were measured and observed that their 

mean values were significantly (P<0.05) higher in the 

diseased ewes compared to control one. The obvious 

implication of this observation is that,the high level of 

serum urea has been attributed to excessive tissues 

protein catabolism associated with protein deficiency and 

could be explained also by the accelerated catabolism of 

body protein and could result as a response to 

infection.The present study demonstrate that the 

increasing level of serum creatinine in diseased group 

than control group 1.35&1.09 mg/dl respectively. High 

creatinine is indicative of poor protein and amino acid 

metabolism that can lead to impaired renal function or 

might be attributed to kidney dysfunction after infection, 

which would be promoted by a reduction in the 

glomerular filtration rate (Saleh and Allam, 2014 and 
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Mandal et al., 2017). Creatinine is formed by the 

degradation of phosphocreatine for energy release in the 

skeletal muscle (Carlos et al., 2015).The electrolytes are 

known to regulate osmotic pressure, maintain membrane 

potentials and acid base balance and transmit nerves 

impulses sodium and potassium deficiency affect the 

tubes of kidney resulting in inability to concentrate urine 

(Latimer et al., 2004). Respiratory system is play an 

important role in regulating acid-base status and 

subsequently the serum concentrations of some minerals 

and electrolytes alterations in these parameters were 

always important criteria to make comments on the 

diagnosis, treatment and prognosis of the diseases 

affecting respiratory system (Tanritanir et al., 2010). 

Concerning the changes in serum electrolytes, the results 

of this study revealed that there was a significant 

decrease in serum concentrations of sodium in diseased 

group while serum values of potassium were 

significantly (P<0.05) increased in diseased group 

compared to healthy group, this possibly due to 

disruption of the Na
+
-K

+
 pump in diseased animals as 

mentioned by Balogun et al., (2017). High serum 

potassium concentrations could be seen in respiratory 

diseases particularly if acidosis is present because H
+
 

ions accumulated in the extracellular fluid is exchanging 

with potassium present in the intracellular fluid leading 

to hyperkalemia this is consonance with the findings of 

Kaneko et al., (1997) and Saleh and Allam, (2014).These 

results were agree with Balogun et al., (2017) who 

mentioned that low levels of potassium ions in the 

infected goats resulted from that PPR infection will lead 

to metabolic acidosis as a result of the drop in pH level 

in the gastrointestinal tract. This pH change will in turn 

stimulate a compensatory mechanism leading to 

respiratory alkalosis, and hence the rapid respiration for 

the expiration of carbon dioxide. This drop in potassium 

will automatically affect the Na
+
–K

+
 pump mechanism. 

As shown in Table (4)a significant (P<0.05) decrease in 

serum Ca and P concentrations was observed. Calcium 

decreasing might be the result of anorexia, decreased 

intestinal absorption or increased renal excretion 

(Radostitis et al., 2002) because about 40-45% of 

calcium is protein bound mainly to albumin, so 

hypoalbuminemia might be a possible cause for this 

hypocalcemia (Kaneko et al., 1997). The significant 

decrease in serum phosphorous concentrations seemed to 

be secondary to reduced phosphorus absorption from the 

gut and reduced phosphorus resorption from the tissues 

(Orr et al., 1990 and Saleh and Allam, (2014). 

 

Effect of respiratory diseases on serum 

immunological parameters 

Acute phase proteins (APPs) have been studied 

asmarkers of disease in animals for decades. Most 

research groups studied the concentrations of APPs in 

blood, but there are also attempts to use them as local 

markers of inflammation (Eckersall and Bell, 2010, 

Ceciliani., 2012 and Prohl et al., 2015).Serum Hp and 

SAA concentrations (g/l) as immunological parameters 

are shown in Table 5.The mean concentrations of the two 

positive acute phase proteins (Hp and SAA) were 

0.095g/l & 1.18g/l and 11.4& 25.7mg/l for control and 

diseased group respectively. Statistically the analyses of 

results between the two evaluated groups showed 

significant differences in measured serum concentration 

of Hp and SAA significantly (p < 0.05) higher serum HP 

and SAA concentrations in the diseased sheep compared 

to the control group.Recently, a similar marked elevation 

(p<0.05) of HP&SAA was reported in pneumonic sheep 

(El-Deeb and Tharwat., 2015).These results agree with 

Murata, (2007) who mentioned that APPs could have 

potential use not only in identifying animals suffering 

from severe stress, but also in general welfare 

management, i.e. high APPs levels indicate underlying 

problems whether these are hygiene or disease related. 

This may explain the elevation of Hp and SAA in serum 

of diseased ewes which suffering from symptoms of 

respiratory distress. The increased levels of Hp (Table 5) 

have been interpreted as the outcome of tissue damage 

resulting from infection or inflammation, also elevation 

of SAA in diseased sheep (Table 5) can perhaps be 

attributed to the physiological role of SAA in host 

defence during inflammation (Orro et al., 2011and El-

Deeb&Tharwat., 2015 and Omidi et al., (2016).The 

detection of haptoglobin and serum amyloid A in the 

serum of both the control and chronic exposure indicated 

that an acute phase response had occurred and these 

proteins may have the potential to be used as diagnostic 

tests supporting previous observations which have 

suggested that haptoglobin could be a useful aid to the 

diagnosis of the disease (Eckersalland Bell 2010and 

Donia, 2014). Hp considered as the major APP in 

ruminants and could be detected in infected animals 

before the onset of clinical signs, and its concentration is 

used as an indicator of disease severity (Godson et al. 

1996) and it is a useful as a marker for the presence of 

bacterial infection in sheep, and is more sensitive, 

specific, and efficient and less likely to give false 

positive and negative results than haematological 

examinations (Arslan et al., 2007). Furthermore, the 

combined measurement oftwo or three acute phase 

proteins should be used toachieve the highest sensitivity 

for the detection of ongoing the infection during a 

prolonged time period (Coskun et al., 2012 and Prohl et 

al., 2015)). In some cases, both Hp and SAA had a 

lowsensitivity but higher specificity in determining 

diseasestatus compared with clinical examination. 

Adiagnostic tool based on such acute phase 

proteinmeasurements could considerably improve 

strategic procedures for control of the infection (Tothova 

et al., 2014). APPs may particularly be used in the early 

diagnosis and distinctive diagnosis of diseases, 

determination of prognosis, direction of treatments of 

diseased animals and determination of therapy 

efficiency, differentiation of viral and bacterial 

infections, distinction of clinic and sub-clinic diseases, 

identification of acute or chronic events, animal health 

screenings and control of herd health (Issi et al., 2017) 

Increased levels of APPs found in infection conditions 

have been shown to change in accordance with the type, 
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severity and course of infection in a variety of 

experimental and natural bacterial (Aytekin et al., 2016), 

viral (Issi et al., 2017) and parasitic (Omidi et al., 2016) 

diseases. SAA and Hp values were extremely important 

markers in distinctive diagnosis of bacterialdiseases, and 

plasma levels in these diseases increased significantly 

(Coskun et al., 2012, Prohl et al., 2015 and Aytekinet al., 

2016). 

 

Table 2: Means (± SE) of Red blood cell parameters for two ewes groups (diseased and healthy) at North 

Western Coast, Egypt. 

Parameter 
Groups 

PCV 
(%) 

HB 
(g/l ) 

RBCs 
(×10

6
/ul) 

MCH 
(pg) 

MCHC 
(%) 

Healthy 
(n=15) 

38.78
a 

(±0.80) 
11.96

a 
(±0.41) 

10.48
a 

(±0.10) 
11.99

a 
(±0.31) 

31.86
a 

(±1032) 
Diseased 
(n=15) 

29.574
b 

(±1.46) 
8.79

b 
(±0.29) 

8.31
b 

(±0.33) 
22.05

b 
(±1.592) 

26.78
b 

(±1.21) 
Means in the same column with different superscript (a, b) were different significantly at P<0.05. 

 

Table 3: Means (± SE) of differential leukocytic counts (×10
3
/μl) for two ewes groups (diseased and healthy) at 

North Western Coast, Egypt. 

Parameter 

Groups 

Lymphocytes 

(%) 

Neutrophils 

(%) 

Eosinophils 

(%) 

Monocytes 

(%) 

Basophils 

(%) 

Healthy 

(n=15) 

4.68
a
 

(±1.16) 

2.27
a
 

(±0.21) 

0.068
a
 

(±0.01) 

0.128
a
 

(±0.02) 

0.039
a
 

(±0.03) 

Diseased 

(n=25) 

3.17
b 

(±0.20) 

6.96
b
 

(±0.81) 

0.39
b
 

(±0.04) 

0.377
b
 

(±0.06) 

0.10
a
 

(±0.02) 

Means in the same column with different superscript (a, b) were different significantly at P<0.05. 

 

Table 4: Means (± SE) of total protein (TP) albumin (Alb), ALT, AST, Urea and creatinine for two ewes groups 

(diseased and healthy) at North Western Coast, Egypt. 

Parameter 

Groups 

Tp 

(mg/dl) 

Alb 

(mg/dl) 

ALT 

(Iu/L) 

AST 

(Iu/L) 

Urea 

(mg/dl) 

Creat. 

(mg/dl) 

Healthy 

(n=15) 

4.87
a
 

(±0.13) 

2.71
a
 

(±0.20) 

24.49
a
 

(±1.29) 

29.89
a
 

(±0.75) 

30.89.1
a
 

(±2.64) 

1.09
a
 

(±0.02) 

Diseased 

(n=25) 

6.67
b
 

(±0.11) 

2.029
b
 

(±0.011) 

27.95
b
 

(±0.82) 

38.95
b
 

(±1.02) 

39.90
b
 

(±1.19) 

1.35
b
 

(±0.21) 

Means in the same column with different superscript (a, b) were different significantly at P<0.05. 

 

Table 5: Means (± SE) of Na, K, Ca, P, HP andSAA of two ewes groups (diseased and healthy) at North Western 

Coast, Egypt. 

Parameter 
Groups 

Na 
(m mol/) 

K 
(m mol/) 

Ca 
(m mol/) 

P 
( mg/l ) 

HP 
( g/l ) 

SAA 
( mg/l ) 

Healthy 
(n=15) 

146.50
a 

(±0.138) 
4.35

a 
(±0.30) 

10.69
a 

(±0.97) 
3.28

a 
(±0.25) 

0.095
a 

(±0.07) 
11.4

a 
(±7.15) 

Diseased 
(n=25) 

133
b 

(±0.14) 
6.03

b 
(±0.42) 

7.86
b 

(±0.36) 
2.09

b 
(±0.41) 

1.18
b 

(±0.63) 
25.7

b 
(±18.55) 

Means in the same column with different superscript (a, b) were different significantly at P<0.05. 

 

CONCLUSION 

Respiratory disease in small ruminants should receive 

more attention if the overall control of disease in the 

livestock industry is to be meaningful. This study shows 

that respiratory disease causes disturbances in 

haematological, biochemical and immunological 

parameters reflecting compromised organ functions 

throughout the course of the disease particularly liver 

and kidney. The disease also appeared to have 

pronounced systemic acute phase reaction and strong 

immune response. This work can improve our 

understanding and provide a good knowledge about of 

the disease process in sheep that can lead to better 

management, proper treatment and be helpful for the 

farm management and practitioners in the diagnosis, 

treatments and management of diseases during the early 

phase of life. 
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