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Abstract:

Amino acids have the role in the process of proteins synthesis. They are an essential
source of nitrogen atoms that have a role in the pathways of synthetic reaction pathways.
The carbon skeletons of the amino acids are the source of energy in addition to their role
as precursors in the paths of interactions.

The amino acids analysis for the brain of the quail bird in different stage of de-
velopment (10-16 days of incubation) in addition to the hatching stage (17th day)
and the adult.

Materials and Methods:

Amino Acids Analysis

The amino acids were separated from the embryos and adult brains of the quail bird
Coturnix coturnix and were diagnosed based on standard amino acids, using high perfor-
mance liquid chromatographic device (H.P.L.C.).

Results:

The results revealed that there are 16 amino acid: Aspartic acid, Glutamine, Ser-
ine, Histidine, Threonine, Glycine, Arginine, Alanine, Tyrosine, Cysteine, Va-
linine, Methionine, Isoleucine, Phenylalanine , Lysine, and the highest concen-
tration of amino acid at age of [(13,13) days of incubation, adult, (13, 13, 16)
days of incubation, adult, (13) days of incubation, adult, (13, 13, 11, 13, 13) days
of incubation, adult, (13) days of incubation] respectively and the low concen-
tration at age of [(14, 12, 10, 10,12,10,10,10,10, 14, 12, 12, 15, 10, 14, 10) days
of incubation respectively].

Conclusions:

It concluded from this that there was found 16 amino acid that were analyzed in the
brains of the quail embryos at the stage (10-16) days of incubation and hatching stage
(17) days of incubation and adult (Asp, Glu, Ser, His, Thr, Gly, Arg, Aln, Tyr, Cys, Val,
Met, Ili, Leu, Phe, Lys, and Lys) the highest concentration of aging (13, 13, adult, 13,
13, 16, adult, 13, 13, 11, 13, 13, adult and 13) respectively, and less concentrated in ages
(14, 12,10, 10, 10, 10, 14, 12, 12, 15 10, 14, 10) days of incubation, respectively.
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Introduction:

The amino acids are the basic installation
unit of the proteins, which exist in nature
over 20 amino acids, and all containing
the carboxyl group and amino group are
connected to the carbon atom. All amino
acids contain a symmetrical carbon atom
(except for glycine) in the form of D or
L. In general all the amino acids that are
naturally found in the tissues are formed
as L. The acids are produce from hy-
dro-protein and a part of which is free-
ly found in the tissues of the body, and
plays a role in the intermedia processes.
Amino acids have the role in the process
of proteins synthesis. They are an essen-
tial source of nitrogen atoms that have a
role in the pathways of synthetic reaction
pathways. The carbon skeletons of the
amino acids are the source of energy in
addition to their role as precursors in the
paths of interactions (1). The amino acids
are divided into two basic types, essential
amino acids (AA), including Isoleucine
(Ile), Leucine (Leu), Lysine (Lys), Methi-
onine (Met), Phenylalanine (Phe), Thre-
onine (Thr), Tryptophan (Try) and Valine
(Val), which are obtained by the living or-
ganism through food. Mammals lack the
complex and long pathway of interaction
necessary for their synthesis. While the
second type of amino acids are non-essen-
tial amino acids (NAA) includes Alanine
(Ala), Arginine (Arg), Aspartate (Asp),
Cysteine (Cys), Glutamine (Glu) and
Glycine (Gly), Histidine (HIS), Proline
(Pro), Serine (Ser) and the Tyrosine (Tyr),
which are synthesized by living organ-
isms mediated simple reaction pathways,
either from the pyruvate, oxaloacetate,
a-ketoglutarate or glycerate-3-phosphate
except the Tyrosine acid (Tyr) which is
derived from phenylalanine amino acid
(Phe) (2, 3). The amino acids are divided
into six families, with each family of the
same precursor molecule, the glutamate
family, which includes the amino acids
(Glu), Proline (Pro) and Arginine (Arg).
The family of the Serine including Serine
(Ser), Glycine (Gly), Cysteine (Cys) and
the Aspartate include the Aspartate ami-

no acid (Asp) only. The Pyruvate family
includes the Alanine (Ala), Valine (Val),
Leucine (Leu) and Isoleucine (Ile), in-
cluding the family of histidine amino acid
(His), which is the main amino acid that
enters the synthesis of enzyme-catalyzed
for interactions in the cells organism. The
aromatic family includes Phenylalanine
(Phe), Tyrosine (Tyr) and Tryptophan
(Try) (1, 4, 5). The eukaryotic cells have
a large number of enzymes that are carri-
ers of the aminotransferase as they are lo-
cated inside the cytoplasm and mitochon-
dria, and that these enzymes possess two
properties; the first depends on the amino
acid type a-amino acid which give a-ami-
no group and the second a-keto acid that
receives a-amino group (6).

It has been found that about 50% of the
fertilized eggs of the human being are
advanced to the stage of the blastocysts
stage in the media containing the amino
acids and the eggs die when they are in a
free-of-the-amino-acids media (7). There
is a discrepancy in the amino acids in
the different species, as the Glycine ami-
no acid (Gly) has high concentrations in
most species except for humans (3, 8).
The Tyrosine amino acid (Tyr) is an ar-
omatic amino acids that affect the syn-
thesis of dopamine, which contributes to
the building of the neurotransmitter nor-
epinephrine, thus increasing the level of
Tyrosine (Tyr) means increasing the rates
of dopamine and norepinephrine (single
amines), which affect the condition of hy-
peractivity in the organism (9). Nellin and
Cook (10) pointed out that the head of the
final amino acids series n-terminal amino
acids alpha and beta lipovitellinin (a-and
B-lipovitellinin) are the two amino acids
(Arg) and (Lys). The protein (a-Laminin)
is a glycoprotein non-glycogenic protein
naturally formed in the base plate and has
a role in the closing of the neural tube,
and when its absent in the mutant mice
leads to the failure of closing the anterior
neuropore (exencephaly) (11).
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The tyrosine kinases and their receptors
tyrosine kinases play an important role
during the migration and differentiation
of the nerve cells, and the direct direction
of their axons inside the nervous system
(12,13). Watkins (8) confirmed that the
amino acid (Gly) works to minimize the
damage of inorganic electrolytes during
the embryogenesis stages in the rat. The
chain of amino acids in neurohormones
in the brain differs from the sequence of
amino acids in the hormones of the pitu-
itary gland in the rat (14) Whereas in the
chick, the amino acids sequence in neu-
rohormone are identical to the hormones
of the pituitary gland. (15, 16). During
the embryogenesis stages, the growth
hormones were found in the brain of the
chicken and rats embryo (17). The amino
acid (Arg) decreases in the telencephalon
and diencephalon in the chicken at the
stress and fasting as well as the effect of
the high degree of environmental tem-
perature on the amino acids concentra-
tions in the brains of young chickens. The
temperature rises effect on the free amino
acids concentrations in the diencephalon,
due to the fact that the raised of environ-
mental temperature leads to increased
damage in the diencephalon which causes
a change in the concentration of some of
the free amino acids in the diencephalon
and plasma and the change in the metabo-
lism of the amino acids contributes to the
damage in the chicken brains. The heat
receptors are located in the hypothalamus
in the brain, so this part of the brain can
be more affected during heat exposure
which affects the behavior (6, 18).

The neutral-cellular adhesion molecules
(N-cam) are mediated by congenital birth
events as they have an essential role in
the formative organization and that the
morphological differences of the nervous
system in the animals of the same species
as well as in the different species and be-
long to differences in the expression gene
fo Eplecules (N-cam). These molecules

have been found in human embryos, mice,
rats, chickens and frog were marked by
the mediation of the single monoclonal
antibodies and it contains the sialic acid
rich in carbohydrates and that the series
of amino acids have similar types and are
found during the period of histogensis
(19).

The current research objective is to iden-
tify the concentration of amino acids in
the brains of the quail embryos (10, 11,
12, 13, 14, 15, 16, 17) days of incubation
as well as adult.

Materials and Methods:

Amino Acids Analysis

The amino acids were separated from the
embryos and adult brains of the quail bird
Coturnix coturnix and were diagnosed
based on standard amino acids, using
high performance liquid chromatographic
device (H.P.L.C.), the device was inject-
ed with a ImM/L for each standard amino
acid as the conditions of separation de-
scribed in the list below:

e

Column ong C8(15048) (3.0 um)

How 20Mmn
Detectortype Floreseence
Wave lenth Shimadm
Temperefre 15

, A: Buffer NagHPO,
Carer phase ,

B:Mix=H0. CHiCN Me0y

—————



Methods:

Method of work based on the method
of Schuster (18).

A homogenous (10-20) mg of brain
was used by hand homogeniser and
then added to the homogeny 0.5 cm3
of perchloric acid.Samples were
centrifuged at a speed of 4000 rpm
for 10 minutes.250 pl of supernant
was added to potassium hydrogen
carbonate.The mixture solution was
blended and placed in a snowy bath
for 15 minutes, the mixture solution
was blended again then centrifuged
for 10 minutes and quickly 6000
rpm.250 ul of the clear was added

to 375 ul of the diluted (Li Citrate)
solution with a concentration of (0.2
M) (pH 1.30).The amino acids were
measured by using a high perform-
ing liquid chromatography device
(HPLC).The calculated concentration
of the amino acids using the follow-
ing equation:

Concentration of amino acid (mM/L)
=(sample in acid space pack)/(stan-
dard acid space pack)xstandard con-
centration

Results:

The results of the analysis of ami-
no acids in the brains of the quail
embryos for stages (10, 11, 12, 13,
14, 15, 16) days of incubation and
hatching stage (17) days, the adult
(Figure 1) that there are (16) amino
acid (table 1). The highest concentra-
tion was the following amino acids
(Asp), (Glu), (His), (Thr), (Ala),
(Cys), (Val), (Ile), (Leu) and (Lys)
were in embryo (13) days of incu-
bation, reaching concentrations as
follows (0.128, 0.093, 0.098, 0.076,
0.056, 0.078, 0.078, 0.083, 0.084,
0.094) mM/L respectively (Figure
2). The result also indicated that
amino acid (Ser), (Arg), (Tyr) and
(Phe) were increasingly concentrat-
ed in the adult brain of the bird, as
follow (0.064, 0.103, 0.123, 0.098)
mM/L respectively.Methionine (Met)
had the highest concentration in the
brain of the embryo age (11) days
of incubation which reached (0.078)
mM/L while (Gly) had highest con-
centration in embryo at (16) days of
incubation age (0.028) mM/L (table
1) (Figure 2).

It was also noted that there was a
decrease in the concentration of a
number of amino acids in the brain
of embryo at (10) days of incubation,
which are (Ser), (His), (Arg), (Ala),
(Tyr), (Leu) and (Lys) (0.025, 0.036,
0.018, 0.042, 0.021, 0.043, 0.031,
0.035) NM/L respectively. The result
also found in embryo at (12) days of
incubation of the lower concentra-
tion of the following (Glu), (Thr),
(Val) and (Met) have dropped their
concentrations (0.036, 0.041, 0.040,
0.052) mM/L respectively.
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In embryo at 14 days of incubation, the ami-
no acids such as (Asp), (Cys) and (Phe) were
of low concentration and reached (0.032,
0.038, 0.051) mM/L respectively, while the
amino acid (Ile) decreased its concentration
and reached (0.046) mM/L in embryo at 15
days (Table 1).

Table (1):The concentrations of amino ac-
ids in the brains of the quail embryos at ages
(10, 11, 12, 13, 14, 15, 16, 17) Days of ag-
ing.

e ASS 0y | ()| (1) L | () s | (9| 1 ﬂ?} Adul
() Aaticacd | (516 | O063I8 | OOGBIT | (L2633 | LORLZE | 008307 | Q0S081 | 006902 | 0014208
(Gn Ghvare | 009753 | 07607 | Q3685 | L0384 | OOWDIE | 00536 | 00613 | 007060 | O0adey
(Se) e 0D [ oot [ ooss [ - [ oosn | 0o | 004 | 00ws | gkt
(Fi e | D03GE0D | US43 | 00574 | 09880 | 004756 | DOAG3G | ODGI0N | 007467 | 009085
(Tt hrernine - | o636 | 000 [ L0rg)st | 0056w | oos | o6 | 005805 | 00mies
Gowie o0 - [ - ] - [ - Joow ] - [ -
Godome Q| - [ - [ - [ - Jom| - [ - [Loe
(Ab)Amine | Q2D | OCH99 [ 05131 | Q05600 | 000740 | 0GR | OUSS0S | O04F | 05055
(T Tyosne | 000364 00574 | o0t [ o Joosb | - [ - ot | im0
(C) e — [ oo Toonn [ oo [wsn [ - Towm] - [oom
(V) Vale - Twwn o] - Tome o] - T -
(Ve Metioine e - ] - [ -
(1) Itleuine - o] - Tsm [
(olewze [0 | - Towswfomws] - | - [ -1 -1 -
PP | - 00 - | - [Q] - | - [ 00us [ (0o
(L9 Lyse QL3561 | 006898 | 00304 [ L0BHE3 [ 0065%2 | 005 | 005 | 00713 | 08T

o -
IR

Figure (1): A back view of the quail brain
for ages (10-16) Days of incubation and
hatching stage and adult

Amino Acids
|

Day

Figure (2): Illustrates the relationship be-
tween amino acids in the brains of the quail
embryos for ages (10-16) days of incubation
and hatching (17) days of incubation and
adult

Discussion

The amino acids play an essential role in the
vital activities of the body and also partic-
ipate in the neuro transmitter systems (20,
21, 22). The formation of neurosynapses in
large numbers in the central nervous system
needs to amino acids, acting as neurotrans-
mitters in the brain and the spinal cord,
the Purkinje cells in the cerebellum, build
amounts of amino acids during the different
stages of embryogenesis (23, 24).

Fuchs et al. (25) indicated that the amino
acid (Asp) has a role in embryogenesis pro-
cesses and in endocrine events as well as
Sato et al. (26) were indicated that during
the incubation period of the chicken the con-
centration of amino acids (Asp) and (Glu)
are high indicating that the composition the
central nervous system in embryo chickens
requires large amounts of this amino acids
and this corresponds to the outcome of the
current study as there were increase in their
concentrations, especially at age 13 days of
incubation.




The two amino acids (Asp) and (Glu)
also represent excitatory neurotransmit-
ters in the brain and spinal cord in the
vertebrates, while the amino acid (Gly)
is a inhibitory neurotransmitter, as it acts
to open portal channels associated with
the chlorine ion, and have a role in mak-
ing a concentration difference so it helps
spread it into the nerve cell and as ion
chlorine is a negative charge, so crossing
it makes the inner-side charge of the cell
membrane more negative in case of rest,
and it’s called a more polarized effort af-
ter inhibited synapse this is important in
controlling the movements of the body
and on the functions of the brain (27,
28).

Fisher (7) indicated that the amino acids
containing two groups of carboxyl, such
as (Glu) and (Asp) have an important role
in metabolic processes that occur in the
brain, which stimulating the (Glu) to in-
crease the rate of nerve cells composition
in the cerebral cortex and also conced-
er as dominated neurotransmitter in the
brain, as it is associated with the recep-
tors that are located on the surface of the
nerve cells in neuropostsynaptic caused a
change in the function of the canals as-
sociated with the plasma membrane as it
increases its permeability of sodium and
calcium ions causes the plasma mem-
brane depolarization so they found their
concentration in this result during the
embryogenesis were the highest for glu-
tamine acid 0.093 mM/L and acetic acid
in embryo (15) day of incubation while
the adult the highest concentration ratio
for (Glu) acid and (Asp) and this may
support their important role in metabolic
processes.

The first beginning of the efficacy of em-
bryonic organs in the chicken embryo
occurs at different stages of embryonic
maturity. The beginning of the heart ef-
fectiveness occurs at the day (2) from the
incubation. The brain and the eye occur
at the day (10 and 11) and there is a rela-

tionship between the effectiveness of the
organs and the concentration of the ami-
no acids like (Glu) (29), which does not
correspond to the results of the current
study where the concentration of amino
acid (Glu) was high in embryo(13) days
of incubation.

Studies have indicated that amino acid
(Glu) plays an organized role in the prop-
agation of the precursor of neurons in the
fore brain (6, 30, 31), as there is (Glu)
in the brain-generated areas of the telen-
cephalon, which i1s an important role in
the morphogenesis of neurons and the
regulation migration and differentiation
(4, 8, 32). The primary neurotransmitter
(Glu) is highly effective when it is highly
concentrated and represents an important
role in the pathogenicity of the central
nervous system and this applies with the
current result (8).

The brain is a significant source of glu-
tamine synthase enzyme, and is sensitive
to the toxicological effects of ammonia,
as brain cells work to convert ammoni-
um to (Glu), which is a non-toxic mole-
cule and then (Glu) transfers to the liver
that represents the disposal place from
nitrogen waste. (Ser) is important in the
composition of the nervous system so the
synthesised efficacy is a high during em-
bryogenesis and the inhibition of (Ser)
synthesis that produces mental disabili-
ties (26, 33) and in this result was found
it has a high concentration in the brains of
quail embryos at ages (11, 12, 14, 15, 16
17) days of incubation compared to the
age of 10 days of incubation

as well as Patzold et al. (34) showed that the
presence of (Ser) in the brains of the chick-
en Gallus domesticus and Anser anser adult,
this corresponds to the results of the pres-
ent study as it was the highest concentration
in the adult brain of the bird. Hamase et al.
(35) indicated that (Ser) exists in many ar-
eas of the brain except the cerebellum and

the medulla oblongata and has an important
and essential role in the differentiatio
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of nerve cells, and in the metabolic pro-
cesses of the amino acids, as it is rele-
vant in stimulating the efficacy of the
future of n-methyl-d-aspartate receptor
(NMDAR), as the change of function of
that future leads to schizophrenia and ep-
ilepsy (25, 34).

The current result also found that (His)
resides in the embryos at age (10, 11,
12, 13, 14, 15, 16) day of incubation and
adult. (His) is the precursor of histamine
and neurotransmitters play an important
role in generating the microchemical en-
vironment of the nerve cells especially in
the early stages of embryogenesis, which
have specific receptors for neurotrans-
mitters on the surfaces of the cells which
are represented neural stem cells present
in the brain areas. The neurotransmitter
have a role in the regulation of nerve cell
multiplication, immigration, differentia-
tion and preservation of the precursors of
nerve cells (36, 37).

It has been found that an organic acid tau-
rine which is a component of the plasma
membrane of cells, organizes the transport
of food through the cell membrane and
also works to protect cells from toxins in
addition to it acts as a neurotransmitter,
boosts muscle contraction and activates
the heart muscle as well as reduces blood
pressure. The taurine synthesis process
is done of (Cys) by cysteine-sulfinate
decarboxylase (CSD), which was found
in chicken embryos that the enzyme be-
gins to appear after (12) hours of incuba-
tion (38, 39), in the present finding, the
increased concentration of (Cys) was in
embryo (13) hours of incubation.
Vangelder and Belanger (2) through their
study of the amino acids in chicken em-
bryos indicated that the embryonic peri-
od (E2-E4), from the age of (6.7 to 9-18)
hours of incubation the concentration of
the (Val) and (Glu) are high in the em-
bryo, while in the period (E4-E7), the age
of (9-18) hours to (23-26) hours of in-

cubation. The concentration of the (Val)

is reduced in the brain, then its concen-
tration gradually begins to decrease as
well as in the period (E9-E15) (i.e., 29-
33 to 50-55) hours of incubation. The
concentration of (Glu) at all periods was
three times more than the concentration
of the (Val), and there was an increase
in the concentration of (Val) in embryo
(13) days of incubation and less concen-
tration at age (12) days of incubation.
When compared with (Glu) was found to
be the most concentrated of it at the age
of (13) days of incubation and its lowest
concentration was at the age of (12) days
of incubation.It concluded from this that
there were found 16 amino acid analyzed
in the brains of the quail embryos at the
stage (10-16) days of incubation,hatching
stage (17) days of incubation and adult
(Asp, Glu, Ser, His, Thr, Gly, Arg, Aln,
Tyr, Cys, Val, Met, Ili, Leu, Phe, Lys, and
Lys) the highest concentration at aging
(13, 13, adult, 13, 13, 16, adult, 13, 13,
11,13, 13, adult and 13) respectively, and
least concentration at ages (14, 12, 10,
10, 10, 10, 14, 12, 12, 15 10, 14, 10) days
of incubation, respectively.
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