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Abstract
 Sheep pneumonia remains an important cause of morbidity and mortality worldwide. The aim of the study 
report to determine Interleukine-6,IL-10,and liver function test , and kidney function test of sheep suffering 
from respiratory disease. Blood samples were collected from the diseased and healthy sheep during field 
study, for biochemical analysis. The results of 50 diseased animals were compared with results of 50 healthy 
animals.Data of selected biochemical parameters implicated a significant increase in Interleukin-6, alanine 
aminotransferase and aspartate aminotransferase, and Gamma glutamyltransferase in the diseased group 
compared to the healthy sheep’s. On the other hand, a significant decrease was seen in the levels of IL-
10, lactate dehydrogenase and total protein in the diseased group compared to the control. The results of 
this study could conclude that respiratory infections in sheep were associated with significant 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.Future research is 
warranted to determine the response of individual animals to this disease and to describe the metabolic 
changes which occur during the course of respiratory diseases.
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Introduction 

Sheep represent an important aspect of livestock 
in Iraq and the Arab world, the number of sheep in the 
Arab world is more than 105 million, while the number 
of sheep in Iraq is estimated at about (9) million (1). 
It is a great wealth that deserves attention, care and 
development. Sheep constitute a major source of meat 
in the Arab world about33.3% of the total meat, as is 
the case in developed countries. In addition to being 
an important source of 16.74% milk, leather and wool 
(1). The diseases caused by many microorganism has a 
negative role in limiting the prosperity and growth of 
livestock in most countries of the world, including Iraq. 
This is due to the economic losses resulting from the 
death of large numbers of animals and obstruction of 
their normal growth and the decrease in their production, 
as well as the costs of control and treatment (2).Bacterial 
infections are widespread among sheep flocks widely, 

and at the forefront of this comes the infection of 
respiratory infections due to open breeding of sheep 
flocks provides direct and indirect contact among them 
and other animals for the transmission of these infections 
between different animals, and epidemiological and 
environmental factors play an important role in this 
field(3).Many epidemiological surveys indicated that 
sheep are exposed to many infections especially those 
that infected the respiratory system(4).These injuries also 
affect animal health, represented by weight loss, lack 
of milk production, poor wool, poor birth control and 
decreased reproductive efficiency, as well as economic 
damage from veterinary health services and the effort 
exerted for that(5).Consequently, infection with these 
germs can cause severe anemia in affected animals, loss 
of appetite, weight loss and a decrease in wool growth 
that in some causes leads to the animal’s death. Young 
animals are more susceptible to infection while larger 
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animals are susceptible to resistance to some types of 
disease(6).

Because of absence of a comprehensive study on 
the epidemiology and infection of respiratory infections 
in sheep in the Tikrit province, the purpose of this 
study was to determine Interleukine-6,IL-10,and liver 
functiontest , and kidney function test of sheep suffering 
from respiratory disease.

Materials and Methods 

In The current study we used sheep that suffers from 
respiratory signs represented by coughing, sneezing, and 
respiratory secretions in the same time the temperature, 
pulse and respiratory speed has been measured and other 
pathological signs associated with respiratory injuries 
such as enlarged lymph nodes or joints, diarrhea or others 
were recorded. 60 ewes were used which were divided 
into two groups. The first group consisted of 30 healthy 
ewes that were considered as a control group, while 
the second group consisted of30 ewes with respiratory 
diseases that represented the studied group.

Blood samples 

Blood samples were obtained from the jugular vein 
of healthy and infected sheep using test tubes that do 
not contain anticoagulants to study some biochemical 
parameters in the serum. It was left at room temperature 

for 20 minutes, then a centrifuge was used at 3000rpm 
for10 minutes for the purpose of separating the serum 
and then kept in the Apendorf tubes for the purpose of 
conducting biochemical analyzes.

The IL-6 , and IL-10 were measured by using the 
commercial enzyme-linked immunosorbent assay 
(ELISA) kits. Serum AST, ALT TP, albumin, GGT 
levels were measured by spectrophotometric kit.

Statistical Analysis 

Statistical analysis of data was performed using SAS 
(Statistical Analysis System - version 9.1). Independent 
t test was usedto assess significant differences between 
means. P < 0.05 is considered statistically significant. 

Results 

In Tables 1,2&3 values of serum biomarkers are 
expressed as mean and mean of standard error (mean ± 
SEM) of the measured biochemical and immunological 
parameters in healthy and diseased sheep.

The obtained results revealed that a significant 
increase in IL-6 162.49±16.04 vs 71.42±6.16 pg/
ml:<0.01 values while decreased in IL-10 (3.24±0.42 vs 
5.39±0.65 pg/ml:<0.01)were observed in the diseased 
group compared to the healthy group as shown in 
Table(1). 

Table1: Immunological studies in apparently healthy, and diseased groups.

Parameters 
Serum

P-value 
Control Diseased 

IL-6 (pg/ml) 71.42±6.16 162.49±16.04 <0.01

IL-10(pg/ml) 5.39±	 0.65 3.24±	 0.42 <0.01

The mean value of ALT, AST,LDH, and GGT were significantly increased(P<0.01)(127.58± 4.72 vs 
84.82±4.91:<0.01),ALT(37± 3.5 vs 20.13±2.21:<0.01) , (61.07±5.23 vs 19.43±2.14:<0.01) whereas LDH(113.78±7.78 
vs 781± 49.86:<0.01) significantly reduced in diseased pneumonic sheep than healthy ones (Table 2).	
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Table 2: Means (± SE) of ALT, AST,LDH, and GGT for two sheep groups (diseased and healthy).

Parameters 
Serum P value 

Diseased Control

AST 127.58± 4.72 84.82±4.91 <0.01

ALT 37± 3.5 20.13	 ±2.21 <0.01

LDH 113.78±7.78 781±49.86 <0.01

GGT 61.07±5.23 19.43±2.14 <0.01

There was a significant decrease(P<0.01)in the concentration of total proteins in infected (5.08±5.74 g/dI) 
as compared with healthy(9.11±0.59)and decrease in albumin(2.74± 0.45 vs 3.97±0.20 g/dl (P<0.01) in diseased 
pneumonic sheep than healthy ones(Table 3 ). 

Table 3: Means (± SE) of total proteins, albumin for two sheep groups (diseased and healthy)

Parameters 
Serum

P-value
Control Diseased

Total proteins(g/dI) 9.118±0.59 5.08±0.57 <0.01

Albumin (g/dl) 2.74±	 0.45 3.97±0.20 <0.01

Discussion

Cytokines  are a heterogeneous group of 
soluble  small  polypeptides   with a wide range of 
inflammatory ,metabolic and immunomodulatory 
properties and tissue homeostasis, that play a critical 
role in mediating inflammatory processes and tissue 
homeostasis underlying pneumonia(7,8).

Serum biochemical alterations in respiratory 
diseases were common and might display reasonably 
predictable changes in response to inflammation. In this 
regard, the results of the our study revealed higher serum 
levels of IL-6 in the diseased group versus control group, 
suggesting the implication of systemic inflammation in 
diseased groups. 

Interleukin-6 (IL-6) is a multifunctional 
inflammatory cytokine produced in response to tissue 
damage and infections.Multiple cell types including 
fibroblasts, keratinocytes, mesangial cells, vascular 
endothelial cells, mast cells, macrophages, dendritic 
cells, and T and B cells are associated with the production 
of this cytokine.After targeting its specific receptor(9,10).

In an animal trial, IL-6 was shown to affect 
megakaryocytopoiesis, leading to bigger platelets 
released into the circulation(11).The mechanism of action 
of IL-6 on platelet size in pneumonia is unclear. 

Interleukin 10 (IL-10) is considered an 
immunoregulatorycytokineproduced by monocytes, 
macrophages, B and T lymphocytes, brain cells such 
as neurons and microglia that capable of inhibiting 
proinflammatory responses. Despite the previous fact, 
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IL-10 is a pleiotropic cytokine that can exert either 
immune-stimulatory or immunosuppressive properties 
on many cells(12-14).In the present study, the IL-10 in 
affected sheep in farm (A) showed significant decrease 
which was similar toFernándezet al. (15)who reported a 
significant interaction between the microorganisms and 
cytokine markers that leads to significant decrease in IL-
10 in diseased group.

Liver is one of the largest organs in the body. It 
has many important metabolic functions. Liver tissue 
has a relatively large amount of enzymes activity and 
produces inflammatory cytokines(16,17).

Data obtained from the present study implicated 
a significantly high serum enzymatic activity of AST, 
ALT, ALP in the diseased group. These changes could 
be changes in the antioxidant abilities that occurred 
in liver ,may be attributed to cellular damage in the 
liver alters their transport function and membrane 
permeability, leading to leakage of enzymes from the 
cells. For it, the marked release of AST and ALT from 
liver cytosol into circulation refers to the extensive 
damage of hepatic tissue membranes(18,19).which 
attributed to dysfunction of various organs including 
liver due to hepatic degenerative and necrotic changes 
caused by bacterial infection and toxins. Similar to 
findings observed by Hassan HY(20)., El-Deebet al. (21).
and Doniaet al. (22).Furthermore, a significant increase 
in the ALP may be resulting from the elevated biliary 
pressure and acute cell necrosis caused the release of 
ALP from its membranes bound site and its entry into 
blood(23).LDH is one of the potential variables presented 
in the literature as a possible indicator of lung damage. 
Increased LDH activity in sheep in the diseased group 
probably resulted from increased respiratory rate and 
muscle work during prolonged duration or severe cases 
of respiratory disease(24).Similar finding were recorded 
by Nagy et al. (25).

As markers of renal function, serum concentrations 
of creatinine and blood urea were measured. Creatinine 
is a breakdown metabolite of creatine phosphate 
in muscle. It is eliminated by kidneys, mostly via 

glomerular filtration and partly via secretion at proximal 
tubule.Therefore,creatinine clearance could be used 
to estimate the glomerular filtration rate (eGFR) by 
measuring serum creatinine (SCr), urine creatinine, 
and volume. Additionally, SCr can be a reflection of 
muscle mass and diet(26).Blood urea nitrogen (BUN) is a 
common marker of kidney function, and hence its blood 
concentrations vary according to change in glomerular 
filtration rate (GFR). BUN levels are increased by the 
catabolism of lean body mass and lower levels of BUN 
may be a marker of the cessation of catabolism, which 
is certain for respiratory muscle recovery and a well-
known predictor of weaning(27).

The results revealed that the mean values of serum 
creatinine and urea blood urea concentrations were 
significantly higher in the diseased ewes compared to 
control. 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 (28,29).Creatinine is formed 
by the degradation of phosphocreatine for energy release 
in the skeletal muscle(30).
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