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Abstract 

Amino acids are the basic building block for peptides and proteins. They are raw 

materials for generating hormones, purines, pyrimidines and vitamins. Amino 

acids also provide the body with energy through their carbon structures. The study 

analyzed the amino acid in the kidneys of the albino mice embryo at 17 and 19 

gestation days, using a high-performance liquid chromatography device (HPLC). 

Samples were obtained after removing them from the embryo and placing them in 

an ice bath to prevent cell lysis and acid loss. The study found 18 amino acids in 

the kidneys of the albino mice embryo. They are Asparagine (Asn), Glutamine 

(Glu), Serine (Ser), Glycine (Gly), Threonine (Thr), Histidine (His), Cysteine 

(Cys), Alanine (Ala), Proline (Pro), Tryptophan (Tryp), Arginine (Arg), Tyrosine 

(Tyr), Valine (Val), Methionine (Met), Isoleucine (Ile), Leucine (Leu), Phenylal-

anine (Phe), and Lysine (Iys).  
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Introduction 
Amino acids are organic molecules representing proteins and peptides' structural 
and functional units. Likely, Amino acids play a primary role in energy molecules, 
antioxidants, and electron carriers. Amino acids exist in humans and animals. They 
are chemically composed of an amino group NH2 and a carboxyl group COOH, 
linked to a central carbon atom and an R-side chain. Theoretically, there are a large 
number of amino acids that can be synthesized, but biologically, there are only 20 
amino acids. Most acids are found in the body in the form of the letter "D" 1, 2. The 
organism's body synthesizes half of the amino acids. The essential acids are the 
amino acids the organism obtains through food; they include (His, Ile, Lys, Leu, 
Met, Phe, Trp, Thr, and Val). The non-essential amino acids include (Ala, Arg, 
Asp, Cys, Glu, Gly, Ser, and Tyr). The organism body gets them from other 
sources 3, 4.  
Essential amino acids (EAAs) and non-essential amino acids (NAAs) play a fun-
damental role during the development mouse at different times and by different 
mechanisms. Non-essential amino acids, for example, increase the completion of 
cell division during mitosis, whereas the essential amino acids support develop-
mental embryo 1. Arginine and leucine are the two most important amino acids that 
are key in regulating development and differentiation, especially in the blastocyst 
stages 5, 6. Arginine regulates the formation and movement of the layer 
Trophoectoderm that interacts with the uterus during implantation 7; Arginine also 
helps regulate and function mitochondria to become more stable 1. The kidney has 
an essential role in the metabolism of amino acids by regulating the concentration 
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of many amino acids in the plasma. The kidney also maintains the state of home-
ostasis through the processes of synthesis, filtration, reabsorption, and excretion of 
urea 8. The kidney is the main organ for getting rid of Proline and Glutamine from 
venous blood. It also produces amino acids such as Arginine, Tyrosine and Serine; 
it then exports them to other tissues 9. Previous studies on mice indicated that the 
kidney tubules, especially the proximal convoluted tubules, reabsorb amino acids 
from the urinary filtrate and prevent their loss with urine 10,  11,  4,  12. 
This study aims to estimate the concentration of amino acids in the kidney of the 
Mus musculus embryo at the age of 17 and 19 days of gestation. 
 
Materials and Methods 
Animal breeding 
This study was conducted on Mus Musculus embryos of the type Albino mice. 
Adult female and male mice were obtained from the Al-Razi Center / Industrial 
Research and Development Authority and the National Center for Drug Control 
and Research. The age of mice was approximately (8-10) weeks 13. 
Vaginal smears were made for female mice to identify the type of estrous cycle to 
prepare them for mating with males 34. One adult male and two to three sexually 
mature females were placed in the cage at night and left until the early morning of 
the next day to ensure that mating occurred by noticing the vaginal plug at the 
vaginal opening or watching the sperm in the vaginal smear 14,  15. 
 
Obtaining embryos 
The pregnant mother is sacrificed after being anesthetized, and at the midline of the 
body, a longitudinal incision was made from the outlet area to the sternum by 
dissection scissors, and the skin and peritoneum were removed. Then, the embryos 
were extracted from the surrounding covers by the cervical dislocation of Uterus 
16. 
 
Extracting amino acids 
The obtained kidney samples from the embryo are placed in an ice bath to prevent 
cell lysis and loss of amino acids 17. 
 
Amino acid analysis 
Amino acid analysis was performed on albino mouse embryos based on amino acid 
standard models. For this purpose, a high-performance liquid chromatography 
(HPLC) device was used. The device was injected with a known concentration 
(20µL) of each standard amino acid under the following separation conditions: 

Wavelength   Shimadzu 

Carrier phase A: Buffer 

              B: Methanol                               

Detector-type UV set at 254 nm 

Column long C18 

Temperature  25°c 

The method of amino acid analysis was according to 36 as follows:  

− Crushing (20-50) mg of embryo kidney tissue at 17 and 19 days of gestation and 

humanizing it with (20) ml of deionized water. Then, 1.5 g of sulfosalicylic acid 

was added. All compounds are mixed using Vortex and left for an hour. 

− Samples were centrifuged for 1 hour in a Centrifuge device and filtered through a 

2.5 µm filter. 
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− Hydrochloric acid (HCL) was added at a concentration of (0.1N) to make the su-

pernatant acidic (pH 2.0), then centrifuged at a speed of (3000) r/min. 

− Mixing (10) μL of the sample extract with (10) μL of Phenyl isothiocyanate ( PITC) 

after one minute, then adding 50 μL of sodium acetate (0.1) (pH 7.0). 

− Shaking the sample using ultrasound for 10 minutes, then filtering the sample using 

0.2 μm filters. 

− 20 μl are injected into the column of an HPLC liquid chromatograph, and the 

concentration of each acid is quantitatively determined by comparing the peak area 

of the standard form with that of the samples. 

− The concentration of amino acids is calculated using the following equation: 

Amino acids concentration = standard concentration x dilution 

times number.  

 
Results 
The analysis of the amino acids in the kidney of the albino mice embryo, aged (17 
and 19) on the day of gestation showed: 
There were no significant differences between all the amino acids, individually or 
totally. The average concentrations in the fetal kidney aged between (17 and 19) 
gestational days were (1.015 ±0.09and 0.942±0.08), respectively (Table 3-1, Fig-
ure 3-1). 
The analysis also found that 18 amino acids with concentration in the kidney of the 
embryo at the age of 17 days of gestation were as follows: 
Asn (1.006±0.052), Glu (1.751±0.084), Ser(0.580±0.043), Gly(0.669±0.019), 
Thr(0.540±0.088), His(1.142±0.438), Cys(0.967±0.355), Ala(1.670±0.319) Pro 
(1.518±0.218), Tryp(1.008±0.286), Arg(0.805±0.207), Tyr (0.830±0.192), 
Val(0.803±0.217), Met(0.689±0.220), Ile(0.670±0.164), Leu(1.523±0.126),   
Phe(0.884±0.129), Iys(1.214±0.095), Table (2-3) Figure (3-3).  
In the kidney of the embryo at the age of 19 days of gestation, the concentration of 
amino acids was as follows: 
Asn (1.142±0.194), glu (1.857±0.136), ser(0.628±0.114), Gly(0.674±0.060), 
Thr(0.508±0.041), His(0.830±0.055), Cys(0.701±0.140), Ala (1.267±0.025), 
Pro(1.262±0.070), Tryp(0.733±0.097), Arg(1.066±0.129), Tyr (0.653±0.103), 
Val(0.981±0.153), Met(0.696±0.105), Ile(0.870±0.135), Leu (1.313±0.122), 
Phe(0.743±0.100), Iys(1.037±0.071), Figure (3-3). Table (2-3) 
In this result, it was found that the highest concentration of amino acids in the 
embryo of 17 gestation days was (Glu) acid with a concentration of (1.751 ± 0.084) 
and the lowest concentration of (Thr) (0.540 ± 0.088) acid. Similarly, in the em-
bryo of 19 gestation days, (Glu) acid was the most concentrated (1.857 ± 0.136), 
and (Thr) acid was the least concentrated (0.508 ± 0.041) Fig. (3-4). 
 

Concentration of Amino acid (Mean±S.E) 

Group  Embryo 17 days of gestation Embryo 19 days of 

gestation 

Amino acid 1.015±0.09 0.942±0.08 

 
Table (3-1). Concentration of Amino acid in the Kidney of Mus musculus embryo. 
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Figure (3-1). Amino acid concentration in the Kidney of Albino Mice embryo is estimated at 17,19 DPC. There are no sig-
nificant differences in p-value (0.05) 

 
 

Concentration mg (Mean±S.E) 

Amino acid 

 

Embryo 17 days of gestation Embryo 19 days of gestation 

Asn 1.006±0.052 1.142±0.194 

Glu 1.751±0.084 1.857±0.136 

Ser 0.580±0.043 0.628±0.114 

Gly 0.669±0.019 0.674±0.060 

The 0.540±0.088 0.508±0.041 

His 1.142±0.438 0.830±0.055 

Cys 0.967±0.355 0.701±0.140 

Ala 1.670±0.319 1.267±0.025 

Pro 1.518±0.218 1.262±0.070 

Tryp 1.008±0.286 0.733±0.097 

Arg 0.805±0.207 1.066±0.129 

Tyr 0.830±0.192 0.653±0.103 

Val 0.803±0.217 0.981±0.153 

Met 0.689±0.220 0.696±0.105 

Ile 0.670±0.164 0.870±0.135 

Leu 1.523±0.126 1.313±0.122 

Phe 0.884±0.129 0.743±0.100 

Iys 1.214±0.095 1.037±0.071 

Table (3-2). The concentration of each Amino acid in the embryo of Mus musculus 17 and 19 days of gestation. 
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Figure (3-2). The concentration of each Amino acid in the embryo kidney at 17 days of 

gestation. 

 

Figure(3-3).The concentration of each Amino acid in the kidney of the embryo at 19 days of 
gestation 

 

 

 

 

 

 

 

 

 

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8

co
n

ce
n

tr
a

ti
o

n

amino acid



Bionatura http://dx.doi.org/10.21931/RB/CSS/2023.08.03.54 6 
 

 

 

Figure (3-4). The Relationship between Amino acid concentration  in the Kidney of  Mus Musculus Embryo 17 and 19 days 
of gestation. 

 

Discussion 
The results of the current study, which analyzed the amino acids in the embryo of 
the Mus musculus (albino mouse), showed the diagnosis of 18 amino acids. This 
finding is consistent with 18 in the kidney of the adult mouse 19, found in their 
study that the number of amino acids in the liver of an adult embryo and adult 
Gallus gallus domstica (domestic chicken) was 18 amino acids. Furthermore, 20 
found that the number of amino acids in the brain of an embryo and adult quail 
(Coturnix coturnix) was 16.  
This study also found that the highest concentration of acids in the kidney of the 
albino mouse embryo at the age of 17 and 19 days of pregnancy is the (Glu) acid 
with a concentration of (1.857 ± 0.136), whereas (Thr) acid was the lowest 
concentration of (0.508 ± 0.041). On the contrary, 18 indicated that (Tau) acid was 
the highest concentration acid in the kidney of the adult mouse (508.02 ± 63.40), 
and the lowest concentration was (Leu)(14.89 ± 1.60). Furthermore, it was found 
in this study that the concentrations of (Tryp) acids were (1.008 ± 0.286 and 0.733 
± 0.097) respectively and (Cys) acids with a concentration of (0.967 ± 0.355 and 
0.701 ± 0.140), respectively in the kidneys of the 17th and 19th days of gestation 
21, indicated that (Tryp) and (Cys) was also available in the mouse embryo. The 
concentration of (Tryp) was (0.05). The concentration of (Cys) was (0.1) 21, 

confirming that the (Tryp) and (Cys) acids increase during the development of the 
embryo, and this is consistent with the study of 32 who also indicated that (Tryp) 
plays a significant role in building proteins.  
22 explained that the amino acids (Glu Cys, Arg, and Tryp) are functional. 
Tryptophan acid is one of the essential amino acids; it plays a significant role in the 
construction of some vitamins, including vitamin Nicotinamide. In addition to 
being a neuron transmitter, Tryptophan acid plays a role in inhibiting cellular 
receptors for inflammation. It can be converted to Serotonin in smooth muscle 
fibers 23,  24. 35 indicated that the transfer of all amino acids, including Tryptophan, 
to the blastocyst stage is necessary for building proteins, protecting the trophoblast 
layer, and stimulating the synthesis of T-cell proliferation. 
Cysteine acid is a non-essential amino acid that the body manufactures. It is vital in 
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building proteins and the synthesis of collagen. Cysteine is a component of the 
plasma membrane; it transports nutrients through cells, including sulfur, and is one 
of the most essential antioxidants and neurotransmitters 25. Likely, 26 indicated that 
Cysteine acid contributes to stimulating neural development, including brain 
formation, in addition to increasing cardiac muscle contraction and activation. 
Cysteine contributes to the construction of taurine through the enzyme 
Cysteine-sulphate decarboxylase 27. 
Glutamine acid is one of the non-essential amino acids; it is the most prevalent of 
the rest of the other acids. Glutamine acid enters the building of proteins, sugar 
acids and nitrogenous bases such as purines and pyrimidines, which leads to the 
formation of nucleic acids. It likely provides a carbon source through oxidation in 
some cells 1,  33. Glutamine synthesizes amino acids like Citrulline, Arginine, 
Proline, and Asparagines and the energy complex NAD 24. 
Glutamine is the largest donor of ammonia NH3 in the kidney. Ammonia is 
separated from Glutamine by the enzyme phosphate-dependent glutaminase; it 
then migrates to the lumen of the collecting ducts to combine with the hydrogen 
ion H+ from carbonic acid HCO3, forming ammonium NH4. It then travels to the 
renal vein while the rest is excreted with urine 28. This process is necessary to 
maintain the pH of the blood plasma 29.  
Glutamate acid is derived from Glutamine by the enzyme Renal glutaminase, 
which is released to the circulatory system. The process of transamination occurs 
to form alanine and α-ketoglutarate 30, 31. Accordingly, we find that Glutamine is 
the most essential acid and the primary reactive substance; this explains its 
presence in higher concentrations than the rest of the acids in the results of the 
current study. The finding showed that its concentration in the kidney of the mouse 
embryo at the age of 17 and 19 days of gestation was (1.751 ± 0.084 and 1.857 ± 
0.136) respectively. This finding matches with 19. They found that Glutamine was 
the highest concentration in the embryo of 7, 11, 14 and 19 incubation days and 
adult Gallus gallus domstica (domestic chickens). The increased concentration in 
embryonic ages is due to its importance. 
 
Conclusions 
It was concluded that the highest concentration of acids in the kidneys of the Mus 
musculus embryo, at the age of 17 and 19 days of gestation, is Glutamine acid 
(Glu), while Threonine acid (Thr) was the lowest concentration in the embryo. 
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