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Abstract

The scarcity of information reduces the genetic ability to select chickens that are resistant to infection, and
because the Iraqi local chicken is one of the important economic components of rural families. So, it is necessary
to work to increase its resistance to all forms of infection. The current study aims to make a comparison between
local chicken breeds in the severity of their resistance to infections by studying physiological blood traits. All vital
blood tests were performed for male and female repeats, white, black and striped breeds .The results of the study
confirmed the existence of statistically significant differences (P<0.05) between the studied breeds in some vital
and enzymatic blood traits, which indicates the confirmation of the existence of a discrepancy between the breeds
even though they were all subject to the same environmental and nutritional treatments.
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Introduction
Chicken is a domestic fowl and is one of the most
common and widespread domestic pets (Monckton
et al., 2020) The increased consumption of protein
derived from poultry requires greater poultry
production (Fouad et al., 2020). The local chicken is
a biodiversity that plays an important role in
maintaining the sustainability of the ecosystem
(Fatmona et al.,, 2020). The local chicken is
important in rural areas because it is considered a
meat and egg product without any nutritional
additives and because of its high resistance to
diseases and good adaptation to the environment
(Msoffe et al., 2002; Bahmanimehr, 2012). Infection
poses a major threat to chicken production and a
major problem for rural households, as this infection
limits the contribution of chicken production to
improving the livelihoods of poor rural communities
(Mpenda et al., 2019). Selection of chickens that are
resistant to infection and viral is a promising
approach to control losses caused by infections
(Bacon et al.,, 2000). Methods for detecting
infections in chickens were limited to veterinary
practices only, but now modern techniques and
scientific applications lead to the formation of a
clear and early picture on the physiological

197

responses of the body and of high value in
understanding and studying infections (Stevenson et
al 2005) .

The principles of selection that were adopted in
chickens focused on the characteristics of early
growth rate and efficiency of food conversion, while
a high degree of attention was not paid to the traits
of resistance to diseases and infections, which
ultimately led to the lack of clear criteria for
physiological characteristics and consequently the
contradiction in the balance of the different
functional components of the immune system (Marx
et al. 1985). The cause of the death of many chicken
breeds is due to metabolic disorders, some of which
have been found to have a response more
susceptible to disease and infections (Shapiro et al.
1998). This is due to impaired adaptive immune
responses (Qureshi et al., 1994). On the other hand,
selection based on improving immunocompetence
was found to result in lower growth rates (Siegel et
al. 1987). There are two functional arms of the
immune system, the first is natural innate immunity
and the second is acquired immunity, as it was
believed that innate immunity was the first line of
defense and worked to reduce inflammation until
the emergence of acquired immunity (Goldsby et al.,
2000). However, recent studies confirm that the
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innate immune response serves to provide
instructions for the acquired immune response
(Fearon et al., 1996; Parish et al., 1997). Recent
studies are discovering several alternative antibiotic
strategies in order to enhance the innate immunity
of poultry and reduce the use of antibiotics (Lillehoj
et al., 2012). Changing environmental conditions
have the ability to change an animal's susceptibility
to, and resistance to, infectious and inflammatory
agents. It is important to know how these stresses
affect the animal's immune system through
physiological blood parameters (Hangalapura et al.,
2003). Blood tests can serve as a useful tool for
identifying chickens susceptible to infection and at
risk for coccidiosis, allowing for better preventive
measures (Adenaike et al.,, 2018). In addition,
hematological and biochemical parameters serve to
provide value on the immune status of chickens
(Ladokun et al., 2008). So, the aim of this study was
to resist inflammation in Iragi local chickens by
analytical physiological of blood.

Materials and Methods
Blood samples were taken from three breed Iraqi
local chicken for the 18 replicates from the
pterygoid vein and placed in special transparent
glass tubes that were prepared in advance. Divieded
into Black male (Bm), Black female (Bf), White male
(Wm), White females (Wf), Striped male (WBm),
Striped female (WBf) .
Blood was drawn using medical syringes (5) ml, and
the blood taken was divided into two parts, where
the first part was placed in containers (plastic
tubes). It contains EDTA, which prevents clotting,
and the second part of the sample was placed in
containers (plastic tubes) devoid of anticoagulant.
After completion, the samples (the two types) were
placed in a refrigerated plastic container containing
an amount of ice for the following biochemical tests.
Red blood cell count calculations: Red cell counts
were performed in the laboratory according to the
method of after dilution only (Natt & Herrik, 1952),
by applying the following equation :
The number of red blood cells in a cubic milliliter of
blood= N/5x25 x200x10
N= Sum of cells calculated in 5 large squares (80
small squares).
5 =the number of large squares that have been
counted inside
25 =the total number of big squares
200 =the number of times the blood is diluted
10 =The number obtained is multiplied by 10 to
represent the number of red blood cells in 1 cubic
milliliter of blood
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White Blood Cell count: According to the Campbell
method 1995 by applying the following equation :
WBC count in 1 mm?® of blood = (Number of
leukocytes in 9 large squares +10% of total leukocyte
count) x 200

Aggregated Blood Cell Volume Measurements
PCV%: The volume of compacted blood cells was
measured as a percentage, according to the
Campbell method 1995. By drawing a blood sample
using a capillary tube open from both sides, where
this tube is immersed in the blood sample, and after
the blood in this capillary tube rises to two-thirds of
its length (capillary characteristic), its end is closed
with artificial mud. then but this tubes in a
horizontal microcentrifuge at 12,000 rpm for 7-14
minutes. The reading is carried out using a special
ruler prepared for this purpose.

Hemoglobin Measurements Hb: To calculate the
concentration of hemoglobin in blood samples,
Campbell 1995 equation was adopted, through a
direct method, based on measurements of the PCV
stacked blood cell volume.

Hemoglobin concentration (g/100ml) = (Volume PCV
/3.3)

Protein Calculations: The total blood protein of the
samples was calculated by applying the method
Coles (1986). By applying the following equation:
Total protein concentration g/di = (sample uptake
rate / standard solution uptake rate) x 60 (standard
solution concentration).

Albumin Concentration Calculations:

Albumin concentration (g/dl) = (absorbance of the
sample / absorbance of the standard solution) x5 g
Glucose Measurements: A spectrophotometer was
used to read the samples with a wavelength of 546
nm and the following equation was applied:

Glucose (mg/di) = (sample reading / control reading)
x 100

Cholesterol Measurements: by adopting method
Allain (1974) the readings were recorded using a
spectrophotometer with a wavelength of 500 nm
and by applying the following equation:

Cholesterol concentration (Mg/dl) = (Sample
absorption rate / Standard solution absorption rate)
x Standard solution concentration .

Measurement of ALP (Alkaline Phosphatase) in
serum: The activity of ALP basal phosphatase was
calculated in the serum of the research replicates
according to the instructions prepared by Zarnab et
al. 2019.

G.0.T. (Glutamic Oxaloacetic Transaminase)
enzyme activity measurement: The activity of the
GOT enzyme was measured in the serum of all the
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research replicates by using the measurement
solutions of the color method of the reagent
Dinitrphenyl hydrazine 2.4, which was prepared
according to the method approved by Hussain 2019
Measurement of G.P.T. (Glutamat Pyruvic
Transaminase) enzyme activity: The activity of the
GPT enzyme was measured in the serum of all the
research replicates by using the measurement
solutions of the color method of the reagent
Dinitrphenyl hydrazine 2.4, which was prepared
according to the method approved by Hussain
(2019).

Measurement of the activity of the enzyme SOD
(superoxide dismutase) in the blood serum: Made
by adopting method Fridovich 1989.

Measuring the effectiveness of H,0, (Hydrogen
peroxide): To measure the hydrogen peroxide
concentration in blood samples, the steps of the
(Yavuz & Pelit, 2020) method were adopted, where a
complex solution consisting of (Felll, EDAT, NH3) was
prepared to obtain a complex reagent in the blood.
To complete this process, we used 0.209 g of solid
compound (6H20, Fecl3) which was then transferred
to a glass beaker where it is dissolved in 10 ml of
double distilled water. Then clean after 5.2 g by
weight of the solid compound (EDTA, H2, Na2) to the
components of this mixture and the mixing process
was continued until the compound was completely
dissolved, then after this process we added 10 ml of
25% blood (w/w) of NH3 solution to the mixture. In
order to obtain an alkaline medium and at the end
0.204 ml of solid Na 252, O 3 is added to the mixture
and diluted to 25 ml in a volumetric glass beaker. For
the measurement method, all measurements of this
process were made in a 3.5 ml quartz cell (tube)
using a spectrophotometer. Then, the quartz cell
was cleaned with 0.1 M HCI, then the cell was rinsed
with very pure water and before analyses were
performed. The cell was treated with acetone and
then dried with 99.9% pure nitrogen to remove the
water and acetone remaining within it. Then we
added 2 ml of the sample in which concentrated H
and 1.2 ml of concentrated NH 3 was added to the
quartz cell, then we added 300 pl of the complex
reagent to the cell, and then the solution was mixed
well for 2 seconds. Where the purple-colored peroxo
compound was directly formed, spectroscopic
measurements were taken at 525 nm in a 5-s period,
readable thermometers were taken against the
blank solution and a standard curve was made. The
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method of sample analysis is to filter the blood
samples through filter paper to get rid of the
particles present in the blood samples before
analysis. Samples were analyzed and the readings
were presented on the standard curve to obtain the
final hydrogen peroxide concentration.

Statistical analysis: Statistical analysis of the data in
this study was carried out by following the steps of
the SPSS statistical program and comparing the
significant differences (ANOVA) between the mean
values by adopting the (Duncan1955) multinomial
test at the level of significance (P< 0.05), Where the
effect of the coefficients for the studied traits was
studied using the complete random design (CRD).

Results and Discussion
The results of the statistical analysis in (Table 1)
showed that black females significantly
outperformed at the level (P< 0.05) on all
treatments of the experiment in the characteristic of
total protein concentration in serum and there was
no significant difference between them .
As for the cholesterol concentration in the blood,
the results of the statistical analysis showed that the
black Bm males were significantly outperformed at
the level (P< 0.05) over all the treatments of the
experiment, and there was no significant difference
between them. While, the results of the
concentration of uric acid showed that the black
males were significantly superior at (P< 0.05) over
the white females and the striped males, while there
were no statistically significant differences between
the rest of the treatments. As for the concentration
of glucose in the blood, the results of the statistical
analysis of this study showed that black females and
striped females were significantly (P<0.05) superior
to black males, black striped males and white males.
While there were no significant differences between
white females and striated females (p< 0.05). Also,
there were no significant differences at the level (p <
0.05) between black males, striped males, and white
males.
The results of the statistical analysis of albumin
concentration in the blood showed that black
females were significantly superior at (P< 0.05) over
all the treatments of the experiment. Also,
significantly outperformed striped males and white
males, and white females outperformed white
males. There are no statistically significant
differences between them.
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Table (1): Show the traits of protein, cholesterol, uric acid, glucose, and albumin in Iraqi local chicken breeds
(Means t Standard Error)

djective Protein Cholesterol Uric Glucose Albumins
g/dl Mg/dI Mg/dI g/dl
Bf 5.66 + 0.03 216.00 +2.80 4.16 £ 0.03 198.00 £ 0.01 3.66 £ 0.03
a o ab a a
wf 5.60 £ 0.00 214.33+0.33 4,13 +£0.03 196.00 £ 0.57 5.33+0.06
ab cd b ab abc
WBf 5.53+0.03 213.00 £ 0.57 4.20+0.00 196.66 + 0.88 3.60 £ 0.05
bc d ab a ab
Bm 5.53+£0.02 223.33+£1.2 4.26 £0.03 194.33 £ 0.00 3.50+£0.05
bc a a bc bcd
Wm 5.46 £ 0.03 221.66 £ 0.88 4.23 £0.03 192.33 £ 0.66 3.36+0.03
cd ab ab c d
WBm 5.40 £ 0.00 219.66 £ 0.33 4.13+0.03 193.00 £ 1.00 3.40+£0.00
d b b c cd

Different lowercase letters indicate significant differences at the level of (P< 0.05), Black female (Bf), White
females(Wf), Striped female(WBf), Black male(Bm), White male(Wm), Striped male(WBm) .

The difference in serum total protein concentrations
between study breeds can be due to differences in
genetic structures, and these differences may be
due to many factors that may be endogenous or
exogenous, which can occur due to the physical
roles of blood proteins .

The increase in total protein and albumin is a direct
consequence of the increased need for amino acids
required for the growth of the bird's body (Szabo et
al., 2005). The difference in albumin concentrations
may be due to the age of the birds (60 weeks) or to
the different genotypes of the study lines, where
albumin is an extracellular antioxidant. Where
Halliwell et al (2015) pointed out the effect of
albumin on antioxidants through its inhibition of
free radicals, and there is a possibility that the
protein concentration and high albumin content is a
result of the bird’s performance and the need for
amino acids for its growth (Szabo et al. 2005) .
Whereas Halliwell et al (2015) showed that albumin
inhibits free radicals through its association with
hydraulic compounds and fatty acids. As for the
concentration of glucose and cholesterol, significant
differences were observed between the study
breeds for this trait, due to the different genotypes
between the study breeds or the high percentage of
carbohydrate CHO as a result of feeding.
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The results of the statistical analysis (Table 2)
showed that there were statistically significant
differences at the level (P< 0.05) of the study
samples in the cellular characteristics of the blood.
With regard to the proportion of PCV agglutinated
blood cells, black males significantly outperformed
all treatments of the experiment . As for the level of
hemoglobin in the blood, the statistical analyzes
showed that there were no statistically significant
differences between black and striped males. While
there were statistically significant differences at the
level (P< 0.05) between black males and other
breeds.

Regarding the number of red blood cells, black
males were significantly superior to all study
replicates, while black females outperformed white
and striped males and white and striped females.
While there are no significant differences between
white and striped males, and there are no significant
differences between white females and white males
and striped females. Regarding white blood cell
numbers, white and black males were significantly
outperformed by white females, while there were
no significant differences between replicates for the
rest of the study.
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Table (2): The percentages of the aggregated blood cells, hemoglobin, and the numbers of red and white blood
cells in Iraqi local chicken breeds (means + standard error)

PCV % HB RBC WBC

Breeds

Bf 35.76 £ 0.03 8.13+0.03 34.60 £ 0.00 24.53 +0.06
b C b ab

Wwf 35.50+0.00 7.96 £ 0.03 34.36+0.03 24.43 £ 0.06
c d d b

WBf 35.33+0.03 8.03+0.03 34.33+0.03 24.53+0.03
d cd d ab

Bm 35.96 + 0.06 8.43+0.03 34.80+0.05 24.63 +0.08
a a a a

Wm 35.70 £ 0.05 8.26 £ 0.03 34.50+0.00 24.63 +0.03
b b c a

WBm 35.53+0.03 8.33+0.03 34.50+0.00 24.56 £ 0.03
c ab c ab

Different lowercase letters indicate significant differences at the level of (P< 0.05), Black female (Bf), White
females (Wf), Striped female (WBf), Black male (Bm), White male (Wm), Striped male (WBm).

The discrepancy in PCV volume values may be due
to the difference in the number of red blood cells,
where Akinloye et al (2014) indicated that the
relationship between red blood cells, Hb, and PCV is
a direct relationship because it increases with its
increase and decreases with its decrease. The
variance may be due to differences in genotypes or
to the age of study replicates. Saleh et al (2009)
indicated a direct relationship between red blood
cell count and (Hb, PCV) dependence on
hematological parameters and in particular WBC can
be an alternative method for measuring
corticosterone, because any change in their
numbers leads to an increase in glucocorticoid
hormones and thus to changes in the immune
system of birds (Romero et al 2005). The variability
in the numbers of red blood cells obtained confirms
the existence of differences between the study
breeds, and this is an important marker for
determining the physiological state of the animal. As
a study for Pertille et al (2020) indicated that the
variance in the numbers of red blood cells is a useful
biomarker for identifying animals exposed to stress
chronic in the production stage.
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The results of the statistical analysis in (Table 3) at
the significance level (P< 0.05) for the GOT enzyme
showed that there were statistically significant
differences between the treatments, where the
black and striated females were significantly
superior to the rest of the study treatments. While
striped males and white females outperformed
white males. There were no significant differences
between striped males, white females, and black
males, and there were no significant differences
between black and white males, and there were no
significant differences between black and striped
females. Regarding the GPT enzyme results of the
statistical analysis showed significant differences
between the striated females and the white males.
As for the rest of the study parameters, there were
no statistically significant differences between them.
Also, the results of AIP enzyme concentration, the
statistical analysis showed significant differences
between black and striped females. There are also
statistically significant differences between black
and striped females and white and striped males. As
for the rest of the experimental treatments, there
were no statistically significant differences between
them.
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Table(3): Activity of GOT, GPT, ALP enzymes in Iraqi local chicken breeds (Means + Standard Error)
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Adjective GOT GPT ALP
Breed
Bf 113.00 +0.57 13.33+0.66 37.33+0.33
a ab a
110.00 +0.33 12.66 +0.33 35.00+£0.57
Wf
b ab bc
+ + +
BWF 113.33 +0.33 13.66 + 0.66 36.00 £ 0.57
a a b
110.00 + 0.57 13.00 £ 0.57 35.00 £ 0.57
Bm
bc ab bc
108.66 + 0.33 11.66 +0.33 34.00 £ 0.00
Wm
C b c
111.00 +0.57 12.66 +0.33 34.00 £ 0.00
WBm b ab c

Different lowercase letters indicate significant differences at the level of (P< 0.05), Black female (Bf),
White females (Wf), Striped female (WBf), Black male (Bm), White male (Wm), Striped male (WBm).

Liver enzymes are an important biomarker to know
the pathological changes that occur in hepatocytes
(Gutierrez & Navarro, 2010). An increase in liver
biomarkers indicates hyperactivity and evidence of
apoptosis in the liver (Kourouma et al. 2015). where
a decrease or increase in liver enzymes indicates a
disease or abnormality in liver function, or a
deficiency of the protein needed to produce these
enzymes (Obeten et al. 2013). The obtained liver
enzyme activities indicate a significant superiority in
the liver activities of the black and striped female
breeds, and this leads us to the higher incidence of
apoptosis in these breeds than others.

The results of the statistical analysis in (Table 4) of
Hydrogen peroxide H202 at a significant level (P<
0.05) indicated that white males significantly
outperformed all treatments of female breeds, as
well as the superiority of black males, striped, and
white and black females significantly over striped
females, while there were no significant differences
between the rest of the treatments. While the SOD
enzyme, statistical analysis showed that black
females significantly outperformed white and
striped males. The striated and white females
outperformed the striated males in performance,

while there were no statistically significant
differences between the rest of the study
parameters.

Reactive oxygen species (ROS) are critical

determinants of cellular signaling and their levels
must be carefully balanced in the body to ensure
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proper cellular function, survival, and the continuity
of life. Therefore, SOD has a major and effective role
in mitigating the adverse effects of ROS. SOD is the
only extracellular enzyme with unique properties
and functions in cellular signal transduction (Griess
et al.,, 2017). The discrepancy in the activity of
superoxide dismutase between the blood of study
replicates may be indicative of an increase or
decrease in the production of ROS and consequently
a weakness in finding oxidative balance, as altered
levels of it provide clear evidence of an antioxidant
state in the body and thus are an indicator of the
occurrence of oxidative stress (Georgieva et al.,
2006).

The presence of statistical differences between the
study breeds for the enzyme SOD and hydrogen
peroxide H202 is an indicator of the presence of
metabolic variations in chicken liver and thus can
evaluate the relationship between the content of
the diet and the metabolic changes that take place
in the liver (XU et al 2014). High H202
concentrations lead to damage to pancreatic cells
and thus affect insulin secretion and alter glucose
metabolism (Naziragiu et al., 2012; Matsui et al.,
2010). The SOD enzyme catalyzes the decomposition
of H202, and the ratio of SOD is of great importance
because it can indicate the ability of tissues to deal
with oxidative stress (Bondy 1992). Therefore, study
replicates that have good statistical significance for
this trait, are a positive predictor.
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Table (4): Hydrogen peroxide and superoxide dismutase enzyme activity in Iraqi local chicken breeds (Mean +
Standard Error)

Adjective
H,0, SOoD
Breeds
Bf 7.03 £0.03 8.60 £ 0.08
b a
wf 7.06 £ 0.08 8.56 £ 0.06
b ab
WBf 6.76 + 0.08 8.53+0.06
c ab
Bm 7.20+0.11 8.43+0.08
ab abc
Wm 7.40 £ 0.05 8.40 £ 0.05
a bc
WBm 7.10£0.05 8.33+0.03
a c

Different lowercase letters indicate significant differences at the level of (P< 0.05), Black female (Bf),
White females (Wf), Striped female (WBf), Black male (Bm), White male (Wm), Striped male (WBm).

Conclusions
There is a discrepancy in the physiological blood
measurements between the studied strains that
lived under the same environmental conditions,
nutritional treatments and the same healthy age
level. This discrepancy is due to the genetic
specialization of each species.
Black line males outperformed in all vital blood
traits.
The black female line and the striped female
outperformed in all liver enzyme assays
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