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Abstract:

Albumin is the main protein found in the blood, and is the most abundant protein. It is manufactured in
the liver and is a major factor in preventing blood fluids from leaking from the blood vessels to the
body's tissues, as well as a link to vital compounds in the bloodstream and transporting them to the
body's organs. However, a deficiency in the level of albumin in the bloodstream leads to increased
permeability of the blood vessels, which leads to inflammation in the body and chronic liver disease or
chronic kidney failure and some other diseases, and results in symptoms, the most important of which
are swelling in the feet and face. This study was conducted to compare the deficiency of protein albumin
in the blood by conducting a serum albumin analysis at Gharyan Central Hospital. This study included
90 cases divided into 30 cases with kidney failure, 30 cases with diabetes, and 30 healthy cases (control
group), with ages ranging from 18 years to 80 years in the period from 3/2/2020 to 12/1/2021. The
results obtained were compared using statistical methods, which showed through P-values that there
is a weak direct relationship between age and albumin levels in people with kidney failure and healthy
people (albumin levels increase with age), and also a weak inverse relationship between age and
albumin levels in diabetes (albumin levels decrease with age). The results also showed significant
differences, meaning that there is a difference between the average albumin levels in the three groups
(kidney failure, diabetes, healthy people) by comparing the results obtained with the reference values,
as it was found that the albumin levels in kidney failure were all at the reference value, while in diabetic
patients and the healthy group, most of the readings were at the reference value for albumin.

Keyword: Albumin deficiency, Diabetes, Kidney failure, Healthy group, Gharyan.

309 | Afro-Asian Journal of Scientific Research (AAJSR)


https://aajsr.com/index.php/aajsr/index

uailall
Lol Shale S35 2SH (8 dngioal oy 3585 iy ST amys coall (8 3 g sall sl g5l 158 (e sl
Leling adll li (8 4y gadl LS el Ul amy IS5 comanll Al M 4y gdl) e 531 (gl i) gun 7 5 03 @ia B
I g5 Lae Lsaall A YD agaln 3305 ) sa pd) U B Cpasll (ssiun (B Gl () pnall climel )
aie iy s AY) Gal Y anry (e dell JSU Q88 A ) 2SI Gaal ey a5 aneall B gl gaa
el a) A (e adll 8 Gaasall (gl (i A5 jlaal Al ) 13 Cy al Aa 5 Gaesil) 6 5 Leaal Gl e
iy alias Ala 30 G 4o Ala 90 A yall 038 Chianad (5 3S pall Gl e Al 8 e sV Jiaa Jilas
A 18 O Lo pa lee ] glii Cua ¢(Saill de sana) elanal (e Alls 305 «sSully s Ala 305 ¢80
plaainl Wl Joasiall 0l (0 45 )il a1 2021/1/12 ) 2020/3/2 o e 43 8 53l 8 45 80 )
@ O stV Ay eall (s ddaia 403 5k A83le 22 55 45) P-value ad JMA (e Cinca sl )5 dilian cullad
Ao aa gy o end) 3aL) e pesal¥) A B34 3) elaall alaiYl g oS Jis cpliad) Galaiy)
B8 saa s Lol il cuyelal (aall 83 ) e Gz sl A 3 ) (5 Sull (o pa g pend) G Al ApSe
(slaa¥) e Sl ¢ s IS0 (i) A3 e ganall 5 e sl A s g (s BRI 3 g g imas A gina
Lol S (g oI Q) 8 e sl A O G G Ama el all e Lale Juanial) il &5 e DA (g ell
O s L pall Al die e 3l e ] CilS plasal) de sana s (5 Sl i yall 8 Ll cra yall Al ic

g celanal Ao sana og 5N Jal) i ye o Sl i ye (e s s 1 Apalidal) Cilall)

Introduction

Albumin is one of the most important and abundant proteins in blood plasma, as it constitutes about
55% of plasma proteins, which is equal to 3.8-5.1 g/100 cm3 of plasma [1]. Itis a single peptide chain
consisting of 585 amino acids in a spherical structure, and the molecular weight of albumin is about 69
kDa and it has a half-life of 21 days [2]. Albumin is produced mainly in the liver at a rate of 12 g per day,
which constitutes 25% of the total protein production in the liver, as about 40% of it remains in the blood
circulation, with part of it about 60% moving from the blood vessels to the interstitial space [2]. The
concentration of intact albumin in the blood serum is 3.5-5.5 g/dL and the total serum albumin level is
55-9.0 g/dL. Factors that stimulate albumin synthesis include the action of hormones such as insulin
and growth hormone, while albumin production is inhibited by cytokines during inflammation such as
interleukin-1 and interleukin-6 [3-6].

Albumin has several physiological roles, the most important of which is maintaining pressure inside the
blood vessel chambers to prevent fluid leakage into the extravascular spaces and tissues. In addition,
albumin acts as a low-affinity, high-capacity carrier for many different internal and external compounds
in body, such as hormones (insulin, thyroid hormones, cortisol, testosterone, and others) [7,8]. Also,
albumin is considered one of the most important extracellular antioxidants, as it represents
approximately three-quarters of the antioxidant capacity of plasma.

On the other hand, One of the most important undesirable effects during an imbalance in the percentage
or amount of albumin in the blood is the increase in fluids, which leads to pulmonary edema, and the
exacerbation of edema occurs due to the leakage of albumin in the interstitial space, the change of
heart muscle contraction due to calcium deficiency, increased blood loss due to the effect of antibodies,
impaired secretion of water and sodium through the kidneys, and the altered immune response [5].
Moreover, hypoalbuminemia is the condition in which there is a decrease in the levels of albumin in the
blood, which is less than normal levels, and often this condition occurs following a decrease in the
production of albumin in the liver, which may result from an injury to the liver cells and damage to their
ability to produce albumin or may result from a decrease in the consumption of amino acids that
constitute the basic units of blood proteins due to diet and chronic liver diseases such as chronic viral
hepatitis and other conditions that lead to cirrhosis of the liver, which is the most common cause For
low levels of albumin in the blood, another condition that causes low levels of albumin in the serum is
renal diseases during which albumin is excreted in the urine in large quantities, a condition called
nephrotic syndrome [9-10].

Signs and symptoms of hypoalbuminemia appear in the form of swelling, especially in the feet and face,
delayed wound healing, signs of dehydration, slow heartbeat, low blood pressure, hypertrophy of the
heart muscle, liver, spleen and goiter [9,11]. Hypoalbuminemia is a common occurrence and may be
results from several different factors, the most important of which is the health status of the person.

310 | Afro-Asian Journal of Scientific Research (AAJSR)



There are many researchers conducted on the study of hypoalbuminemia in the blood and its
relationship to diabetes and kidney failure. Therefore, this study aims specifically to compare the
percentage of hypoalbuminemia in the blood between diabetics, kidney failure patients and a group of
healthy people in the city of Gharyan.

Material and methods

Serum albumin test was performed on a group of cases at Gharyan Central Hospital from (2/3/2020) to
(12/1/2021), where the total number of study cases was 90 cases divided into 30 cases of people with
kidney failure, including 15 males and 15 females, 30 cases of diabetics divided into 15 males and 15
females, and 30 cases of healthy people (control group) also divided into Up to 15 males and 15
females, ranging in age from 18 to 80 years.

Examine albumin with serum:

A sample of blood with a size of 0.5-1 mm is taken from the person to be examined the percentage of
albumin in his blood and then place it in a tube of gell-clot activator and next the screen master
examination device analyses the sample, as it only requires entering data and pressing the button. The
device pulls the sample and analyses it in the presence of certain solutions and then the results appear.
This test aims to measure the level of albumin protein in the blood serum and examine the functions of
the kidneys or liver, which would indicate a defect in the functions of these organs [9].

Results

The statistical program (SPSS) was used in this research, and also a set of descriptive statistical
indicators, which include the arithmetic mean, standard deviation, coefficient of variation, torsion
coefficient, and kurtosis.

Table (1): Descriptive Statistics of the Study Variables.

Descriptive Statistic Standard Coefficient Torsion Kurtosis
Arithmetic deviation of coefficient
. mean variation%
Study Variables

Kidney Iifetimfe 49.47 19.95 28.2 0.08 1.42-

failure Albumin
percentage 4.53 0.403 8.89 0.15- 2.15
lifetime 50.43 11.997 23.79 0.03 1.22-

Diabetics Albumin
percentage 4.92 0.665 13.51 0.34- 0.04
lifetime 45.67 12.26 26.85 0.48 0.31-

Healthy Albumin
percentage 4.44 0.797 17.94 0.24 0.41-

Through the results in Table (1), it was found that the average age of people with kidney failure ranges
between 19.95+ 49.47 years, while the average of albumin was 0.403 + 4.53 g/dL. The average age of
people with diabetes, it ranges between 11.997 + 50.43 years. And the average of albumin was 0.665
+4.92 g/dL. The average age of healthy people was between 12.26 + 45.67 years and the average of
albumin was 0.797 + 4.44 g/dL. It was also noted that the coefficient of variation for the ages of people
with diabetes was (23.79%), which is more homogeneous compared to the coefficient of difference for
the ages of people with kidney failure and healthy people, which were respectively (28.2% and 26.85%).
For the percentage of albumin, it was found that the coefficient of difference for people with kidney
failure is (8.89%) which is more homogeneous compared to people with diabetes and healthy people.
As for the degree of torsion, It was discovered that the torsion coefficient for people with kidney failure
was (-0.15) and people with diabetes was (-0.34), that have a negative torsion, which indicates that the
distribution is slightly twisted to the left, but for healthy people, it was found that the torsion coefficient
was (0.24), which is a simple positive torsion, and therefore it must be ensured whether the data follow
the normal distribution or not, Which will be confirmed by the Shapiro-Wilk test at a level of 5%
significance and this test is more powerful than other statistical tests in determining whether the data
follow the normal distribution or not, and Table (2) shows that.

Table 2: The Results of Shapiro-Wilk Test for Normal Distribution.
Variables Kidney failure Diabetes Healthy
P-value 0.246 .0366 .0206

From the results in Table (2), it was noted that the (p-value > 0.05) of the albumin ratio for people with
kidney failure, diabetes and healthy people. Thus, they follow the normal distribution. This was
confirmed by the histogram graph in Figure (1). It was found that the curve of the probability density
function in relation to the value of albumins for people with kidney failure, diabetics and healthy people
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was the same, and therefore it follows the normal distribution and this is confirmed by the Shapiro-Welk
test where p-value>0.05.

Histogram = Hormal Histogram — HNormal

Mian = 492 27 Mean = 4.53
Sad Dev. = B85 Std_Dev.= 403
- N=30

Frequency
Frequency

/

Figure (1): Histogram of the albumin ratio.

Pearson's correlation coefficient was used to determine the type of relationship between the study
variables in terms of strength and direction, through the table (3) it was noted that, there was a difference
in the correlation coefficient between each two variables in terms of strength and direction, it means
there is a weak direct correlation between the age and the percentage of albumin for people with
kidney failure, it was also found that the relationship between age and the percentage of albumin for
people with diabetes for all study variables is greater than 5%, this means that the correlation between
each pair (P.value) is inverse and weak, and the value is insignificant.

Table (3): Correlation and P-value between age and the rest of the study variables.

Albumin Percentage Lifetime
Correlation Coefficient (r) Relationship Morale (p)
Renal Failure 0.189 0.31
Diabetics 0.11- 0.56
Healthy 0.094 0.62

The results were also compared with the reference values, where through the figures (2,3,4) it was
noted that the readings of the percentage of albumin for patients with kidney failure are all within the
limits of the reference value (except for one only), while the readings of the percentage of albumin for
diabetics and healthy people, were within the limits of the reference value.

Percentage of albumin

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33

Numbers of albumin

Figure (2): Percentage of albumin in blood serum for patients with kidney failure and limits of its
reference value.
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Figure (3): Percentage of albumin in blood serum for diabetics and limits of its reference value.

percentage of

1 3 5 7 9 1113 1517 19 21 23 25 27 29 31 33
Numbers of Cases

Figure (4): Percentage of albumin in blood serum for healthy people and limits of its reference value.

In addition, to compare the percentage of albumin for kidney failure patients, diabetics and healthy
people, the One-Way Anova test was used to test whether there was equality in the three averages
below the level of significance of 5%, and the results were as follows.

Table (4): Table of Variance analysis

ANOVA
XYZ
Sum of Squarea Push Mean Square F P-value
Between Groups 3.906 2 1.953 4.723 0.011
Within Groups 35.974 87 413. - -
Total 39.880 89 - - -

Through the table (4), it was found that the P-value is equal to 0.011, which is smaller than the value of
5%, and this indicates that there are significant differences, means there were difference between the
averages of the three groups, and to mark the source of the difference, multiple comparisons were used
(test of the least significant difference LSD) and its results were shown in Table (5). Through the results,
it is clear that the source of the difference is the percentage of albumin for diabetics (2).

Table 5: Test of the lowest significant difference LSD.

Multiple Comparisons
Dependent Variable: XYZ
LSD
Confidence Interval 95%
code (I) code (J) | Mean Difference (I-J) Std. Error Sig. Lower Bound Upper Bound

1.00 2.00 -.39000" .16603 .021 -.7200 -.0600
3.00 .09000 .16603 .589 -.2400 .4200

2.00 1.00 .39000" .16603 .021 .0600 .7200
3.00 .48000" .16603 .005 .1500 .8100

3.00 1.00 -.09000 .16603 .589 -.4200 .2400
2.00 -.48000" .16603 .005 -.8100 -.1500

*. The mean difference is significant at the 0.05 level.

313 | Afro-Asian Journal of Scientific Research (AAJSR)



Discussion

The results of this study indicate that there is a weak correlation between age and the percentage of
albumin in people with kidney failure and healthy people, meaning that the older the age, the higher
the percentage of albumin increases by a small percentage because the value of the correlation
coefficient was very small, and perhaps this is due to the reason mentioned in one of the previous
studies, as it indicated that an increase in the level of albumin is associated with inflammatory
disorders or chronic inflammation, as some types of proteins, including albumin, rise when the body
fights an infection or inflammation, as well as there are advanced cases of chronic kidney disease and
liver disease. Therefore, its production increases in a liver where albumin protein acts as a carrier of
substances such as enzymes, hormones, supplements and immune globulin (antibodies) and
transferred to the place of infection, and inflammation increases the depletion of capillaries and the
escape of albumin in the blood, thus increasing the total volume of albumin in the blood.

There is also a weak inverse relationship, in people with diabetes and this explains the decrease in

the level of albumin when they increase in age, which means, age does not affect the increase of

albumin in people with diabetes, and the reason for the lack of albumin is mostly indicated by the
results of previous studies is that people with diabetes have an increased risk of developing non-
alcoholic fatty liver disease (cirrhosis), which is the most common cause of low albumin levels in the
blood, following the death of hepatocytes and damage to the liver's ability to produce, which leads to
an increase in glycogen in the liver, which is common among diabetes patients.

In addition, the results showed significant differences, means that, there is a difference between the
arithmetic mean of albumin percentage in the three groups (kidney failure, diabetes mellitus, and
healthy people). Most of the albumin levels were within the limits of the reference value for people with
diabetes. There are 5 samples from 30 samples are higher than the reference value. There is a study
proved that the decrease in the percentage of albumin in the blood is an inherited trait in the families
of diabetic patients who have low albumin levels as a result of losing it through urine, as the normal
kidneys do not lose albumin, but if the kidneys are damaged, the filter system in the kidneys does not
work well and allows large proteins such as albumin to leak into the urine, where it is lost. Albumin in
the urine is associated with a gradual deterioration in the kidneys, which causes kidney failure.

Conclusion

Albumin is the major serum protein, and has multiple important physiological functions in the body. In

this paper, a comparison was made between the lack of albumin protein in the blood of people with

renal failure and diabetes and a healthy group for both males and females in the city of Gharyan. The
results showed, there are significant differences between the average albumin levels in the three
groups. There is a weak direct relationship between age and albumin levels in people with kidney failure
and healthy people, and also there is a weak inverse relationship between age and albumin levels in

the diabetes. Therefore, people with renal failure and diabetes are recommended to conduct a

continuous analysis of the percentage of albumin in the blood.
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