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ABSTRACT

The current research was conducted to investigate the impact of injecting hatching eggs with
varying levels of plasma of local chickens. In this investigation, 180 fertile eggs were divided
into three groups. The first group (PO) is the control, while the eggs in both the second(P1)
and third groups (P2) were injected with 50 or 100 pl of local chicken blood plasma,
respectively. The eggs were injected at the first day of incubation (0 day). After 21 days, the
fertility, hatching characteristics, immunological, and physiological properties of the hatched
chicks were evaluated. The results revealed no significant variations in the hatching
percentage, weight of the hatched chicks, and their relative weight. the physiological blood
traits revealed that the third treatment showed a significant rise in red blood cells, hematocrit
value, and hemoglobin with a significant decrease in white blood cells. The third treatment
showed a considerable rise in the total protein concentration due to the higher globulin protein
level, which is vital for immunity, and improved antioxidant glutathione levels. The
treatments had no significant effect on the relative weights of the heart, liver, and residual
yolk in the intestine at one day of life. Overall, it can be concluded that injecting local chicken
blood plasma did not affect hatchability. This was accompanied by an improvement in the
immune status of the hatched chicks, as evidenced by a decline in the white blood cell count
and a rise in globulins.
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INTRODUCTION global level, as it improves the subsequent
growth of the chicks, without compromising

The practice of injecting hatching eggs  the development of embryos throughout the

is now widely common in hatcheriesona  embryonic growth stages or the rate of
hatching (Ohta et al., 2001). There is a
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Feeding the embryo before hatching, by
injecting nutrients, is predicted to raise the
rate of hatching and assist the embryo in
hatching effectively, by ensuring the
emergence of chicks out of their eggshell,
developing the digestive system, and
increasing the weight of the body (Uni and
Ferket, 2004). Bhanja et al. (2012)
confirmed that the injection of fertilized
eggs with certain nutrients (like vitamins) is
supportive in terms of improving the weight
of the body throughout the period of rearing.
The processes of selection and genetic
improvement on broiler hybrids towards
increasing their growth and achieving high
weights within short periods have led to an
increase in mortality rates due to the birds'
sensitivity to various diseases, as there is a
negative correlation between body weight
and the immune response (Qureshi and
Havenstein, 1994).

Many methods have been used to enhance
the immunity of hatched chicks. Some of
them are related to feeding the mothers,
while others are directed towards feeding the
embryos inside the hatching eggs, which is
one of the techniques for early feeding of
bird embryos to produce healthy chicks with
high productivity (Zhava and Ferkat, 2005).
The process of hatching egg injection with
nutrients  involves introducing various
elements into the egg in the form of liquids.
The suggested nutrients are acids (Ohta et
al., 2001), sugars such as maltose, amino
acids, sucrose or dextrin (Uni et al., 2005),
vitamins such as folic acid (Ghane-
Khoshkebijari et al., 2024), or injecting
probiotics, which are also called competitive
exclusion cultures (Castafieda Bustillo,
2020).

Due to the lack of studies concerning
injecting broiler embryos with the plasma of
local chickens, this study was conducted to
determine the impact of injection fertilized
eggs with various levels of plasma taken
from local chickens on some hatching
characteristics, the quality of hatched chicks,
and their physiological traits.

MATERIALS AND METHODS

This study was performed at the Poultry
Field and Laboratories of the Animal
Production  Department,  College  of
Agriculture, University of Tikrit, and the
objective was to study the influence of
injecting hatching eggs with local Iraqi
chicken blood plasma on hatching traits and
immune parameters.

Obtaining the Blood Plasma:

Plasma was obtained by collecting blood
from a flock of local Iragi chickens in the
farmss of the Department of Animal
Production. The blood was taken from the
wing vein with a volume of 5 ml per bird,
and placed in convenient blood collection
tubes that contain an anticoagulant (K-
EDTA). The blood was collected from 10
randomly selected birds. After allowing the
blood to settle, it was centrifuged at 3500
rpm for 15 minutes. After that, the plasma
was separated from the cellular components
and extracted using a micropipette, placed in
clean glass tubes, and subsequently used for
egg injection.

Source of Hatching Eggs: In this study, 180
fertilized eggs from a 42-week-old Ross 308
broiler breeder flock, reared on the floor
with a 9 male:1 female ratio, were used. The
eggs were taken from the Al-Mu'tasim fields
near Samarra and were kept for only 24
hours at room temperature.

Egg Treatment:

After obtaining the eggs, they were
inspected, and unsuitable eggs, with cracks
or fractures, were excluded. The chosen 180
eggs were disinfected using 75% ethanol,
labeled, and individually weighed using a
sensitive electronic scale with two decimal
places. They were randomly divided into
three treatments (60 eggs per treatment) with
three replicates of 20 eggs each.

Injection Method and Timing:
The manual method was used with an insulin
syringe of 0.5 ml capacity and a 27 G
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needle, drilled with a pointed drill to avoid
shell cracks. The injection was performed at
0 day of incubation, before placing the eggs
in the incubator (Bertin et al., 2009), at a
depth of 2-3 mm below the air cell (Weber et
al., 2004). After disinfecting with 75%
ethanol and wiping with medical cotton, the
injection spot was sealed with nail polish
(Aljumaily and Taha, 2019), and the eggs
were placed in the incubator. An lItalian-
made automatic incubator, FLEM. was used
for the process of incubation.

Experimental Design:

« Group 1 (P0): No injection.

e Group 2 (P1): Injection of hatching eggs
with 50 ul of local chicken blood plasma.

e Group 3 (P2): Injection of hatching eggs
with 100 pl of local chicken blood plasma.

Studied Traits:

Hatching Percentage: Hatching percentage
was calculated as indicated by Tona et al.,
(2003).

Embryonic Mortality Rate: The stage of
embryonic mortality was determined as
indicated by Pedroso et al. (2006) by
breaking unhatched eggs remaining in the
incubator after 21 days of incubation.
Embryonic mortality was divided into early
stage (1-5 days), middle stage (6-14 days),
and late stage (15-18 days) by weighing the
deceased embryo as per the method of Khalil
(2009).

The Average Weight of The Hatched
Chicks: The hatched chicks were weighed
in the hatchery using a sensitive scale
(Citizen model Fr-H1200, with 0.01
precision), and the average weight at
hatching was calculated for each replicate in
the experiment.

Relative Weight of Hatched Chicks:
It was calculated according to the formula
indicated by Reijrink et al. (2009):

Blood Collection and Plasma Extraction:
To analyze the physiological features of the
hatched chicks, blood was obtained from
five chicks per treatment by cutting the

jugular vein. The blood was deposited in
specialized blood collection tubes containing
an anticoagulant (K-EDTA) and then
separated into two parts:

The first portion was utilized for completing
the blood profile tests, including the total
number of red blood cells, the number of
white blood cells, the hematocrit value, the
concentration of hemoglobin, and the
constants of the red blood cells. This was
performed Dby following theapproach
suggested by Campbell (1995). The second
phase was performed to collect blood plasma
by centrifugation (3000 rounds per minute)
for 20 minutes. After that, the plasma was
deposited in special plastic tubes and stored
until  biochemical blood tests were
performed, including glucose concentration,
cholesterol, total protein, albumin, globulin,
AST enzyme, ALT enzyme, and glutathione
concentration. All tests were completed
using ready-to-use test Kits, except for
glutathione, which was quantified according
to the method specified by Taha (2021).

Statistical analysis:

The statistical analysis software SAS (2011)
was utilized for data analysis. The Complete
Randomized Design (CRD) was applied to
evaluate the data, and significant differences
between treatments were tested using
Duncan's Multiple Range Test (1955).

RESULTS

Hatching Traits

The results in Table (1) show the impact of
injecting the hatching eggs with various
concentrations of local chicken blood plasma
on some hatching traits of ROSS-308 broiler
breeder eggs. There were no significant
differences in the percentage of hatching for
fertilized eggs. Also, there were no
significant differences in the weight of the
hatched chicks or their relative weight to the

€gg.

The results in Table (2) show a significant
increase in the total number of red blood
cells, hematocrit values, and hemoglobin
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concentration in hatched chicks from eggs
injected with higher plasma (P2), compared
to hatched chicks from eggs injected with
plasma (P1) or the untreated control group.
Additionally, the treatment of hatching eggs
with higher plasma (P2) resulted in a
significant decrease in the total number of
white blood cells compared to the first and
second groups. There were no significant
effects of the treatments on the mean

corpuscular ~ volume or the mean
concentration of the hemoglobin. The
decrease in the number of white blood cells
in chicks hatched from eggs injected with
chicken blood plasma can be explained by
the plasma's effect on the chicks' immune
system. Plasma injection may have caused
changes in immune balance, leading to a
reduction in the production or activity of
white blood cells.

Table 1: The effect of in-ovo injection of blood plasma from Iraqgi local chicken on some
hatchability characteristics of hatched chicks.

Trgfr';zm Hatchability % Weight of chicks/g Relative (‘:’:ﬁﬁgtg hatched
PO 9432 2.96 432+ 1.36 750+ 2.48
Pl 86.0 £ 2.02 43.6: 013 747 0.62
P2 8562 3.05 42.8% 058 73.0% 0.47%

o No significant differences between the the means at the probability level (p<0.05).
e (P0O): No injection. (P1): Injection with 50 pl of local chicken blood plasma/egg. (P2): Injection

with 100 ul of local chicken blood plasma/egg.

Table 2: Effect of in-ovo injection of blood plasma from Iragi local chicken on immune
parameters and some physiological blood characteristics of hatched chicks.

Treatment
Traits PO P1 P2
Erythrocytes *10%/ul 1.18+0.10 b 1.30£ 0.06 b 1.76 £0.13 a
Leukocytes *103/ul 7.26 £0.66 a 8.57+0.65 a 3.30£0.66 b
PCV% 26.6+2.84b 27.6+0.88b 343+1.20a
Hb /100 ml 8.0+0.86 b 8.3£0.26 b 10.4+0.36 a
MCV fmol 224.6 +9.22 210.4+ 5.27 197.4 + 21.33
MCH 68.0+2.79 63.7 + 1.59 59.6 + 6.46

e The different letters in the column refer to statistically significant differences between the
averages of the coefficients at the probability level (p<0.05). Otherwise, no.
e (P0): No injection. (P1): Injection with 50 ul of local chicken blood plasma/egg. (P2): Injection

with 100 ul of local chicken blood plasma/egg.

Biochemical Blood Traits:

The results in Table 3 show the effect of
injecting hatching eggs with different
concentrations of local chicken blood plasma
on some biochemical blood traits. Regarding
serum proteins, a significant increase in total
protein  concentration in (P2) group,
compared to the (P1) group, although there
is no significant differences between (P2)
group and the control group. For albumin
concentration, no significant difference was
observed between the treatments and the
control group. Although injecting higher
plasma volume had a significant rise in the
globulin protein concentration, compared to

the first and second treatments, the lower
plasma volume recorded a significant
decrease in the globulin concentration
compared to the control.

The treatments had no significant effect on
the glucose and cholesterol concentrations in
blood plasma. Similarly, no significant
differences were observed in the stress
indicators, represented by ALT enzyme
activity and glutathione levels. However,
AST enzyme activity showed a significant
increase in favor of the higher plasma
injection (P2), compared to the control group
only.
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Table 3: Effect of in-ovo injection of blood plasma from Iragi local chicken on immune
parameters and some biochemical blood characteristics of hatched chicks.

Treatr_nent PO p1 P2
Traits

Total protein (g/100ml) 4.0+0.21ab 35+0.35b 45+024a
Albumin (g/100ml) 1.8+0.15 1.9+ 0.08 1.9+0.15
Globulin (g/100ml) 2.2+ 0.05b 1.6 +0.20c 2.8+0.15a
Glucose (mg/100 ml) 200.0+ 10.6 196.6 + 16.1 216.3+ 10.2
Cholesterol (mg/100 ml) 1825+7.2 167.5+10.4 1724 +7.6
AST (IU/L) 91.0+2.08b 102.3 + 4.4ab 110.0 + 7.54a
ALT (IU/L) 81.0 +4.40 68.6 £ 5.54 73.3+ 1.52
Glutathione umol/I 1.3+ 0.20b 2.0+ 0.10a 2.5+ 0.21a

e The different letters in the column refer to statistically significant differences between the
averages of the coefficients at the probability level (p<0.05). Otherwise, no.

e (P0O): No injection. (P1): Injection with 50 pl of local chicken blood plasma/egg. (P2): Injection
with 100 ul of local chicken blood plasma/egg.

Relative Weights of Certain Vital Organs the heart, liver, and residual yolk in the
The results in Table (4), showed no intestine as a result of treating hatching eggs
significant effects on the relative weights of  with local chicken blood plasma.

Table 4: Effect of in-ovo injection of blood plasma from Iragi local chicken on the relative
weights of the heart, liver, and remaining yolk of the hatched chicks.

Treatment Traits : :
Heart % Liver % Intestinal residual yolk %
PO 0.72 £ 0.07 2.3+0.06 10.8 +1.15
P1 0.80 £ 0.04 25+0.11 12.7+1.13
P2 0.71+£0.01 2.1+0.14 12.6 +0.78

o No significant differences between the means of the coefficients at the probability level (p<0.05).
e (P0O): No injection. (P1): Injection with 50 pl of local chicken blood plasma/egg. (P2): Injection
with 100 ul of local chicken blood plasma/egg.

DISCUSSION mesenteric arteries, branching from the
aorta, meet the vascular plexus, forming the

The effect of in-ovo injection of blood  Circulatory system. This system connects the
plasma from Iragi local chicken on some embryo to the yolk sac in a tightly regulated
hatchability characteristics of hatched chicks ~ manner, allowing the heart to start pumping
revealed no negative effects of injecting  the blood (red blood cells and extracellular
local chicken blood plasma on the hatching  fluid) through the arteries and veins, which
percentage, the weight of the hatched chicks,  leads to the complete development and
and their vitality (Emam et al., 2022). The  functionality of the heart Lansford and
vascular system begins to form during the ~ Rugonyi, 2020).

first hours of the second day of incubation,

where the heart and red blood cells originate. It has been mentioned above and observed that
The heart originates from the mesoderm of ~ the most important components are red
the thoracic cavity, initially forming a tube, ~ blood cells, which require two essential
while red blood cells originate from the  €lements for their formation: the globin
extraembryonic mesoderm, starting as  Protein and the heme (Xing et al, 2022).
clusters called blood islands. These blood  Proteins naturally require specific types and
islands, then, connect and fuse to form a  numbers of amino acids to form in the
plexus of blood vessels. The umbilical  ribosomes that are located on the rough
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endoplasmic reticulum (Givisiez et al.,
2020). Moreover, the presence of iron is
necessary. Therefore, it is believed that the
increase in the number of red blood cells
could be due to the increased availability of
amino acids used in building the globin
protein.

Regarding the significant increase in the
globulin concentration and the decrease in
white blood cell numbers in the injection
treatments, the plasma may have provide an
immune role that impact the development of
white blood cells in newly hatched chicks
(Taha et al., 2019).

Alhayaly et al. (2024a) and Soslau, (2020)
observed an immune role for platelets during
embryonic stages, which might explain the
increased globulin protein concentration and
the total protein in the serum of hatched
chicks from eggs treated with regular or
platelet-rich plasma from local Iragi chicken
blood. Alhayaly et al. (2024b) and Al-
Hadithi, (2002) previously indicated a
significant increase in globulin protein,
especially gamma globulin, in the serum of
local chickens compared to acclimated
chickens.

For the significant increase in red blood cell
numbers and related blood traits, Campbell
(1995) found that all blood traits usually
have a positive correlation on normal growth
conditions for birds. Therefore, it is expected
that the increased number of red blood cells
is the primary reason for the increased PCV
and Hb percentages in the second and third
treatments with plasma.

Regarding the antioxidant status indicator
(glutathione), the availability of amino acids
in plasma injection treatments may play a
fundamental role in the synthesis of
enzymes, which are necessary for the
glutathione cycle that demands the activity
of glutathione peroxidase. In addition, these
treatments might provide the essential amino
acids that are necessary for the synthesis of
glutathione itself, potentially explain the

elevated glutathione levels in the blood
plasma of hatched chicks.

CONCLUSIONS

Injecting local chicken blood plasma did not
have a negative impact on the hatching
percentage or the weight of hatched chicks.
This was accompanied by an improvement
in the immune status of the hatched chicks,
evidenced by a decline in the white blood
cell count and a rise in the globulins.
Additionally, the hatched chicks obtained
from plasma-treated eggs  showed
improvements in red blood cell traits and
their indicators.

ACKNOWLEDGMENT
The researchers express their profound

appreciation to Tikrit  University for
supplying all essential research resources,

including chemical materials, laboratory
equipment and testing facilities.
REFERENCES

Al-Hadithi, AT. (2002): Study

polymorphism of some blood proteins
and enzymes For Iragi chicken breeds.
Master's thesis. College of Agriculture.
University of Baghdad

Alhayaly, H.N.; Saadi, A.M. and Younis, D.
T. (2024): Use of Linseed oil and
animal tallow in nutrition and its effect
on blood Characteristics and meat

composition in Broilers. Egyptian
Journal of Veterinary Sciences, 55(2),
435-442.

Alhayaly, H.N.; Saadi, M. and Th Younis, D.
(2024): Effect of Adding Flaxseed Oil
and Tallow and Their Combination on
The Productive Performance of
Broilers.  Egyptian  Journal  of
Veterinary Sciences, 55(1), 233-241.

Aljumaily, T.K.H. and Taha, A.T. (2019):
Effects of Spirulina platensis algae
extract early feeding on Japanese quail
embryos. Adv. Anim. Vet. Sci, 7(1), 30-
37.

272



Assiut Veterinary Medical Journal

Assiut Vet. Med. J. Vol. 70 No. 183 October 2024, 267-275

Bertin, A.; Richard-Yris, M.A.; Mostl, E. and
Lickliter, R. (2009): Increased yolk
testosterone facilitates prenatal
perceptual learning in  Northern
bobwhite quail (Colinus virginianus).
Hormones and Behavior, 56(4), 416-
422.

Bhanja, S.K.; Mandal, A.B.; Majumdar, S.;
Mehra, M. and Goel, A. (2012): Effect
of in ovo injection of vitamins on the
chick weight and post-hatch growth
performance in broiler chickens.
Indian Journal of Poultry Science,
47(3), 306-310.

Campbell, T.W. (1995): Avian hematology
and cytology (No. Ed. 2). lowa State
University Press.

Castafieda Bustillo, C.D. (2020): Early
administration of probiotics through in
ovo inoculation and their impact on
gut microflora, immune response, and
growth performance of broiler chicks.

Duncan, D.B. (1955): Multiple range test
and multiple F-test. Biometrics, 11: 1-

42.
Emam, K.R.S.; Hassanien, H.H.M.; Abd-
Elsamad, M.M., EIl-Galil, A. and

Abdelazizi, M. (2022): Effect of Nano-
Selenium Supplementation And In-
Ovo Injection On Growth
Performance, Hemato-Biochemical
Parameters  And Immunological
Responses Of Post-Hatch  Chicks
Reared Under Hot Conditions.
Egyptian Poultry Science Journal,
42(4), 561-578.

Ghane-Khoshkebijari, F.; Seidavi, A. and
Bouyeh, M. (2024): Effects of in ovo
injection of organic selenium on the
hatchability of broiler breeder hen
eggs and resulting chick physiology
and performance. Veterinary Medicine
and Science, 10(3), e1443.

Givisiez, P.E.; Moreira Filho, A.L.; Santos,
M.R.; Oliveira, H.B., Ferket, P.R,
Oliveira, C.J. and Malheiros, R.D.
(2020): Chicken embryo development:
Metabolic and morphological basis for
in ovo feeding technology. Poultry
Science, 99(12), 6774-6782.

Khalil, H.A. (2009): Productive and
physiological responses of Japanese
quail embryos to light regime during
the incubation period. Slovak Journal
of Animal Science, 42(2), 79-86.

Lansford, R. and Rugonyi, S. (2020): Follow
me! A tale of avian heart development
with comparisons to mammal heart
development. Journal of
Cardiovascular  Development and
Disease, 7(1), 8.

Macalintal, L.M. (2012): In ovo selenium
(SE) injection of incubating chicken
eggs: effects on embryo viability,
tissue  SE  concentration, lipid
peroxidation, immune response and
post-hatch development.

Ohta, Y.; Kidd, M.T. and Ishibashi, T.
(2001): Embryo growth and amino
acid concentration profiles of broiler
breeder eggs, embryos, and chicks
after in ovo administration of amino
acids. Poultry Science, 80(10), 1430-
1436.

Pedroso, A.A.; Chaves, L.S.; Lopes, K.L.D.
A.M.; Leandro, N.S.M.; Café¢, M.B.
and Stringhini, J.H. (2006): Nutrient
inoculation in eggs from heavy
breeders. Revista Brasileira de
Zootecnia, 35, 2018-2026.

Qureshi, M.A. and Havenstein, G.B. (1994): A
comparison of the immune performance of
a 1991 commercial broiler with a 1957
randombred strain when fed “typical”
1957 and 1991 broiler diets. Poultry
Science, 73(12), 1805-1812.

Reijrink, ILA.M.; Meijerhof, R.; Kemp, B.,
Graat, E.A.M. and Van den Brand, H.
(2009):  Influence of prestorage
incubation on embryonic development,
hatchability, and chick quality. Poultry
Science, 88(12), 2649-2660.

SAS (Statistical Analysis System) (2011):
SAS Version 9.3. Procedure Guide.
SAS Inc., Cary.

Soslau, G. (2020): The role of the red blood
cell and platelet in the evolution of
mammalian and avian
endothermy. Journal of Experimental
Zoology Part B: Molecular and

273



Assiut Veterinary Medical Journal

Assiut Vet. Med. J. Vol. 70 No. 183 October 2024, 267-275

Developmental Evolution, 334(2), 113-
127.

Taha, A.E.; AbdAllah, O.A.; Attia, K.M.;
Abd El-Karim, R.E.; Abd El-Hack, M.
E.; El-Edel, M.A. and Swelum, A.A.
(2019): Does in ovo injection of two
chicken strains with royal jelly impact
hatchability, post-hatch growth
performance and hematological and
immunological parameters in hatched
chicks?. Animals, 9(8), 486.

Taha, L. (2021): Expression and purification
of inositol requiring enzyme 1 (IRE1).

Tona, K.; Bamelis, F.B.V.V.M.J.O.E.; De
Ketelaere, B.; Bruggeman, V.
Moraes, V.M.; Buyse, J. and
Decuypere, E. (2003): Effects of egg
storage time on spread of hatch, chick
quality, and chick juvenile growth.
Poultry Science, 82(5), 736-741.

Uni, Z. and Ferket, R.P. (2004): Methods for
early nutrition and their potential.

World's Poultry Science Journal,
60(1), 101-111.

Uni, Z.; Ferket, P.R.; Tako, E. and Kedar,

O. (2005): In ovo feeding improves
energy status of late-term chicken
embryos. Poultry Sci., 84: 764- 770.

Weber, F.; Wulf, H.; Gruber, M. and

Biallas, R. (2004): S-ketamine and s-
norketamine plasma concentrations
after nasal and IV administration in
anesthetized  children. Pediatric
Anesthesia, 14(12), 983-988.

Xing, Y.; Gao, S.; Zhang, X. and Zang, J.

(2022):  Dietary  heme-containing
proteins: Structures, applications, and
challenges. Foods, 11(22), 3594.

Zhava, U. and Ferkat, P.R. (2005): Faster

274

chicken growth through egg injection
developed. University of North
Carolina, USA.



Assiut Veterinary Medical Journal Assiut Vet. Med. J. Vol. 70 No. 183 October 2024, 267-275

Lelial) cilalrall g uddll cliia o Aol 31 all zladll (e paliual) adll Lo B oba il
Il F i Gl

‘ r(ujmra-'l;éﬁJ‘ r%wlb.tu/‘ 'gjwwlmwgc‘y@l‘ ’r‘:‘bl)."/".‘l"ﬂjl
‘pdrw daaa o
G ¢ Al Al el ¢ ) 31 Al 2K ¢ ) gunl Y L
B ol s e ¢ Rl o el 0K ¢ By i) i oyl 1o
a5 Al ¢ el 30 RS ¢ 3l paall Y and T
Sl ¢ Jea pall ¢ Alladl) Al daalall ¢ Jaa gal) dall S dgmall ¢ jpadl) L
Gl ¢ aladl Al Aaalall ¢ el 31 Al A °

Email: ali.mohammed@ntu.edu.ig  Assiut University web-site: www.aun.edu.eg

2 (o Aaaliiveal Lo SOy 43 sl il sasay Cpanl] (5 jlad ail) (ay s b Gaatll A Al ) ) ja)
V) Alladl il e gene A ) Ll a3 duad Ay YA+ aladiu) 3 (sl 138 8 sl Zla)
Ver 500 o (P2) AU (P1) Aall de senall (e JS (b panl) (s o Lady dAlabiall de sendll 4e; (PO)
pelas YY) s cam v e il Dy (S8 il ol pal o (sl e dlaall zlaall oo L 30k e 5 Sae
OS5 Al AUl bl Glaa 15 ¢ AR jdall CuSUSI s ol spnadl) 5 dpelial) (ailiadd) s (il (ailiad 5 4y padll
3 i sl gpndl) ool lend Ay Lol ansil) L9 5 A el CuSESH (555 (il dpusd (B 4, gina AMEA) lin
Cu S slagll dads ol jaall pall LIS 4 S o)) ) A de senall (A L3O e eV daalll s
8 1S Leld )l Lol e e ) Al s Liay) jelal L eliand) aall LA 3 5 (alidll) g G ol sangll g
il gisa Cpend iila ) deliall 5 gim el 585 ¢ Calsmshall (g 0 (5 ste L) s JSU (g sl 5858
& i) Gl iy 2l I Al )55V e S 80 La 30U sl (5 o1 5auSU saliadll () 55 sl
Lol AL e i ol Al zlaall an Le 3o cis of 2GELY1 (e ¢ ple <G Gail) e J Y1 asall 8 slaaY)
gy sland) aall LA dae (mladdl e poaly LS (A aall oSS L liall Alal 3 cpas Gl (380 5

Joalall CuSUSH (pa Juadl Ao Ui 5 Ay e BSS 1 CuSUES Y 44y lall o2 sldic] (Sad cagle 5 ol s slall

275


mailto:ali.mohammed@ntu.edu.iq
http://www.aun.edu.eg/

