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A comprehensive cross-sectional study is performed to assess the status
of endothelin-1, Vimentin, and some biochemical variables. The study
has included 140 blood samples from men, divided into four groups:
Group 1 type 2 diabetes mellitus DM, group 2 type 2 diabetes mellitus
and DM +P hypertensive patients, and group 3: type 2 diabetes mellitus
and DM patients with - Renal insufficiency + R and the control group (C).
Each group included 35 samples, and their ages ranged between (30-70)
years. Samples are collected from patients and healthy people from
Samarra General Hospital, outpatient clinics and Dalaza Hospital in
Tikrit between 20/12/2020 - 20/4/2021. The current study includes
measurement of body mass index, determination of serum endothelin-1,
vimentin blood protein, fasting glucose-FSG, urea, creatinine, uric acid,
and serum Hbalc measurement. The results indicated that the BMI value
increased significantly (P<0.05) in the DM and DM + P groups, while it
decreased in the DM + R group compared with the control group, the
FSG concentration increased significantly in groups of patients
compared to the control group. , the Hbalc concentration increased
significantly in the DM and DM + P groups, while DM + R did not show
any significant difference compared to the control group, and the results
showed that the urea concentration increased significantly in DM + P
and DM + R, while DM did not show significant differences Statistic.
Compared with the control group, while the creatinine concentration
increased significantly in DM + R while DM and DM + P did not show any
significant differences compared to the control group, the results also
indicated that the uric acid concentration increased significantly in all
patient groups compared to the control group. The concentration of
nitric oxide decreased significantly in all groups of patients compared to
the control group. The results also indicated that the concentration of
Endothlen-1 increased significantly in all groups of patients compared to
the control group, while the concentration of vimentin did not register
any significant differences. In all patient groups compared to the control
group. We concluded from the current study that hypertension with
diabetes, pre-diabetes and kidney had a clear effect on biochemical
parameters, while diabetes alone had a less pronounced effect.
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Introduction:

Diabetes mellitus is a metabolic disorder characterized by hyperglycaemia and insufficient
secretion or action of endogenous insulin [1]. High blood sugar in type 2 diabetes leads to a
gradual development of complications including polyneuropathy, retinopathy,
atherosclerosis, and many complications affecting blood vessels, kidneys, retina, lens,
peripheral nerves and skin are common and costly. Extremely longevity and quality of life.
Increased oxidative stress, which is an important cause of the development of diabetes and its
complications [2], where the cells of the body become less responsive to the action of insulin,
and the inability of muscles and fatty tissues to use insulin appropriately, or that the pancreas
sometimes does not produce enough insulin Due to the body’s need, most patients of this type
suffer from obesity, and obesity in itself causes a degree of resistance of the body tissues to
insulin, so this type of disease is characterized by the presence of insulin accompanied by a
defect either due to the lack of secretion of the pancreas or a defect in its receptors, which
leads to a lack of control over the body.

The level of glucose in the blood. Ketone bodies are rarely formed in this type of diabetes
[3,4]. A case of high blood pressure is known when the value becomes greater or equal to
(140/90) mm Hg continuously [5] Diabetes and high blood pressure are two concomitant
diseases where high blood pressure is one of the dangerous factors, and advanced to diabetes
[6]. Several studies have shown that high systolic pressure and diastolic pressure in diabetic
patients; As a result of the increase in pressure on the glomerulus, it is offset by an increase in
the protein micro albuminuria and a decrease in Creatinine clearance. [7] Chronic renal
insufficiency is defined as a permanent and continuous deficiency and deterioration in the
functions of the kidneys; It leads to a loss of its excretion, metabolic and hormonal activity [8].
“About 30% of patients with type 2 diabetes develop clinically overt nephropathy [9]. Studies
have found that about 65% of chronic renal failure patients suffer from diabetes [10]. A study
also indicates that about 38% of people with diabetes will subsequently suffer from decreased
kidney function [11].

Nitric oxide NO is a relatively stable free radical that spreads easily from the production
site and crosses cell membranes without the need for special carriers or receptors. [ 12,13]. It
has a short half-life (a few seconds) and a short range of biological activity. Nitric oxide is the
least molecular by weight among the biologically active molecules secreted by mammalian
cells. Nitric oxide is an important molecule in the body’s defense against diseases, as well as
harmful and causing a wide range of diseases such as infections and autoimmune diseases
[14].

Vimentin (Vim) is a filamentous protein with a molecular weight of approximately 57 k
Dalton. [15]. It is the cellular component responsible for maintaining the integrity of the cell,
and it is the most prevalent intermediate filamentous protein. And the first in formation in the
stage of cell differentiation. It is formed within a wide variety of mesenchymal cells
(fibroblasts), and in a number of other mesodermal cell types, in lymphocytes and phagocytes
it produces Vimentin in very small amounts. Vimentin is found in cells derived from
mesoderm, such as the kidney in Bowman's capsule and endothelium. It is also known to be
an important marker for early detection of cancers such as bladder cancer, hepatocellular
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carcinoma, and colorectal cancer [17,18]. Many malignancies, including gastric cancer,
colorectal cancer, cervical cancer, and bladder cancer [17].

Creatinine is a muscle-wasting end product of Creatinine. It results from the breakdown of
Creatinine phosphate in muscle at a constant rate (male 15-25 mg/kg bw/day female 10-20
mg/kg daily) and is often excreted by filtration without reabsorption. The tubules also play a
role in the secretion of Creatinine [19]

Urea is a small water-soluble molecule with a molecular weight of 60 Da. It contains two
nitrogen atoms and is the end product of protein-nitrogen metabolism. Urea is the compound
with the highest concentration found in the blood of urea plasma patients. A less useful
measure of kidney function because first, the rate of production is not constant (increases
with high protein diets, tissue breakdown . Steroids, bleeding, decreased liver disease and low
protein diets). Second, 40-50% of the filtered urea is reabsorbed into the proximal tubules
[20].

Subject and Method

Sample collection and study design: the study was conducted on 140 blood samples (male),
35 samples for type 2 diabetes patients, 35 samples for type 2 diabetes patients and those
with hypertension, 35 samples for patients with type 2 diabetes and those with kidney
disease and 35 a sample of healthy individuals as a control group, age group (30-70) years.
patient samples were collected from outpatient clinics in Samarra general hospital from the
period between 20/12/2020 - 20/4/2021.

Serum samples were obtained from the blood collected after centrifugation and used to
determine the biochemical parameters under investigation. 2 ml of blood was taken into
anticoagulant tubes to make Hbalc. The total samples collected were divided into three
categories:

Control group (C): It consists of 35 samples of healthy individuals

First Group DM (G1): It consists of 35 patients with type 2 diabetes.

The second group DM+P (G2): which consists of 35 samples of patients with type 2 diabetes
and those with high blood pressure.

The third group DM+R(G3): which consists of 35 samples of patients with type 2 diabetes
and those with kidney failure.

Methods: The current study includes identifying: Body mass index (BMI) was measured by
measuring the body height and weight of sick and healthy people using a height scale in units
of centimeters (cm) and weight using a sensitive person scale in units of kilograms (kg). BMI
was calculated according to the following formula: ((kg) weight) / (m2) height [21]

Serum Vimentin and serum endothlen-1 protein using, Vimentin and Endothlen-1 test kit by
ELISA method supplied by Melsin Medical, China. And the measurement of glycaemic
haemoglobin in the blood from Stan Bio America [22] - fasting blood glucose - SFG and
measurement of urea and Creatinine in the blood serum using a colorimetric method
according to the procedure of glucose, urea and Creatinine kit provided by the Tunisian
company Bio-Maghreb [23-25].

Serum uric acid measurement from Bio LABO France [26]. The measurement of nitric oxide in
the blood is carried out according to the method of researcher Dervisevic [27].

63



Statistical analysis: Analysis of variance (ANOVA) was used to compare the groups of type 2
diabetics, groups of type 2 diabetics and those with hypertension, groups of type 2 diabetics
and those with kidney disease, and the healthy group as a control group.

Results and Discussion:

The present study includes the determination of blood Hbalc, Vimentin, endothelin-1,
glucose, urea, Creatinin, uric acid and nitric oxide levels in serum of patients with DM in G1,
patients with DM and hypertension in G2, and patients with DM and kidney disease. G3
compared to the control group. The results obtained from this study are summarized in the
Table.

Table (1): Mean * standard deviation of Hbalc, serum FSG, urea and Creatinine
In the four groups

Groubs BMI Glucose Hbalc
P km/cm? mg/dl %
26.396+2.741 81.542+15.131 5.505+0.441
Control
c c b
G1 28.509+3.820 328+43.611 9.762+1.812
b a a
G2 31.066+3.773 92.4857+46.815 9.18+1.753
a a a
22.174+2.535 132.6+41.854 5.512+0.946
G3 d b b

* Different letters indicate statistically significant differences, while similar letters do not have statistically
significant differences.

*DM refers to the group of patients with type 2 diabetes.

* DM + P refers to the group of patients with type 2 diabetes, and hypertensive patients.

*DM + R refers to the group of patients with type 2 diabetes, and patients with kidney disease.

BMI

Table 1 shows the mean = SD of BMI level (28.509 * 3.820) kg/cm? in group DM, (31.066 *
3.773) kg/cm2 in group DM+P, (22.174 + 2.535) kg/cm? in group DM+R. compared The
healthy subjects in the control group (26.396 * 2,741) kg/cm?. The results indicated that the
level of body mass index in the blood increased significantly (P<0.05) in the groups DM and
DM+P, while it decreased in the DM+R group compared with the control group. shape 2
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Figure 1: Measurement of BMI in the four groups.

Through the study, it was found that there is an effect of diabetes on body mass, as the BMI
value increased with the diabetes, diabetes and pressure groups, as obesity has an effect on
type 2 diabetes, the relative risk of T2DM increases with an increase in body mass index
above 23 [28]. The risk of developing diabetes increases linearly with BMI; The prevalence of
diabetes increased from 2% in those with a BMI of 25 to 29.9 kg/m, to 8% in those with a BMI
of 30 to 34.9 kg/m, and finally to 13% in those with a BMI of 25 to 29.9 kg/m Body greater
than 35 kg/m [29]. So Obesity has become a global epidemic. The relationship between
obesity and diabetes is based on complex genetic and environmental factors. Including
behavioral changes and lifestyle changes that lead to an increase in body weight through
eating a lot and not consuming energy. There are many studies that confirmed a rise in the
body mass of diabetics and pressure patients, in a study that showed that the possibility of
developing prediabetes and diabetes is higher among individuals who are overweight and
obese compared to individuals who are not overweight [30].

It also increased significantly in the pressure and diabetes group, where a study found that
there is a gradient of blood pressure increase with higher levels of BMI. It showed that BMI
may cause a direct effect on blood pressure, regardless of other clinical risk factors. [31].
While body mass has decreased in diabetic and renal patients, this may be due to dialysis
reducing body mass.

Glucose level

Table 1 shows the mean * SD for serum glucose (175.828 + 43611) mg/dl in the DM group,
(192.4857 £ 46.815) mg/dl in serum in the DM+P group, (132.6 * 41.854) mg/dl in serum in
the The DM + R group. Compared with the healthy group, the control group (80.632 + 22.378)
mg/dl. The results indicated a significant increase in the level of glucose in the blood (P<0.05)
in all groups of patients compared with the control group, with no significant difference
between the groups DM and DM+P despite the slight increase in the level of glucose in DM+P
compared with DM. Figure 2.
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Figure 2: Serum glucose concentration in the four groups

The blood sugar level increased in diabetic patients in the DM group. The increase in sugar in
this group is due to diabetes which causes insulin resistance, and therefore sugar builds up in
the blood [32]. This high level of glucose is due to the inability of the pancreatic cells to
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produce enough insulin [33], or a decrease. Tissue sensitivity to it, as diabetic patients suffer
from metabolic disorders, and thus the level of glucose in the blood rises, and insulin cannot
perform its function due to increased resistance by reducing its receptors on the surface of
target cells [34] or due to a defect in the receptors of cells responsible for consuming It is
believed that the cause of this imbalance is due to genetic factors or acquired factors as a
result of a deficiency in the level of insulin or its absence, which leads to high blood sugar
[35].

The result of the current study in DM agreed with the results of many researchers on how to
assess the SFG of diabetes patients in Samarra [36-39], as well as T2DM patients with obesity,
so the insulin secretion is insufficient as a result of obesity [40], as well as the high Sugar in
DM+P agreed with Jaeger's study (and his group, where they reported a significant increase in
blood glucose in hypertensive patients compared to healthy controls [41]. This may be due to
the fact that high blood pressure is associated with intracellular insulin resistance, the
resistance increases with the increase in fat and cholesterol in the blood, and the reason for
these changes lies in the role of the hormone aldosterone secreted by the adrenal glands in
raising blood pressure, as well as working to increase insulin resistance, which is the cause of
type Il diabetes [42,43] as well. Elevated DM+R Factors that make glycemic control in dialysis
patients very difficult are due to therapeutic difficulties using anti hyperglycemics, monitoring
difficulties, and dialysis exacerbating hyperglycemia. with blood [44].

Hbalc %

Table 1 shows the mean Hbalc *+ SD estimation of glycosylated hemoglobin level (9.762 +
1.812) in blood DM, (9.18 * 1.753) in blood DM+P, (5.512 + 0.946) in blood DM+R and (5.505
+ 0.441) in control group blood The results indicated that the level of Hbalc in the blood
increased significantly (P<0.05) in DM and DM+P, while DM+R did not show any significant
differences compared to the control group with no significant difference between DM and
DM+P in the level of Hbalc. Figure 3
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Figure 3: blood Hbalc Concentration in the in the four groups

The % of HbAlc increased significantly in the groups DM and DM+P in conjunction with the
rise in the level of hemoglobin HbA1c with the level of glucose in the blood, and this came in
support of what was obtained [45,46] and we believe that the reason for this is the existence
of a relationship between the concentration of HbAlc formed and patients diabetes mellitus;
The close relationship depends on the concentration of blood glucose to which the red blood
cells are exposed during their time in the bloodstream, which in turn leads to the binding of
the hemoglobin molecule. [47] These findings are also consistent with studies by a number of
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researchers as well as many observations made by others, including [48-50]. This is also due
to the fact that diabetics are exposed to increased oxidative stress. As a result of several
reasons including spontaneous oxidation of glucose and non-enzymatic breakdown of
glycoproteins., a spontaneous chemical reaction that occurs between glucose and amine
groups in proteins, resulting in the formation of fatty bases and more stable amino
compounds, Hbalc provides information on average blood glucose concentrations within 2- 3
months, such as indicated by [51] and its HbAlc group is an indirect measure of blood sugar
and a guide to blood sugar levels over a 6-8 week period.

Table (2): - Mean * standard deviation of serum urea, Creatinine and Uric acid
in groups under investigation

Groups Urea Criatinin Uric acid
mg/dl mg/dl mg/dl
‘ 5.265%+5.355 0.854+0 146 5.166+1.058
‘ontrol C C
B
G1 '8.508+3.82 0.973+0.17 5.740+1.386
C B Bc
G2 1.066+3.773 1.169+0.372 5.991+1.518
B B B
G3 2.174+2.534 7.111+1.621 7.431+1.6367
A B A

Urea level

Table 2 shows the mean * SD of serum urea level (30.371+6.193) mg/dl in serum DM,
(38.657£9.152) mg/dl in serum DM+P, (119.885%+32.816) mg/dl in serum DM+R and
(26.265%5.355) mg/dl in the serum of the control group, the results indicated that the level of
urea in the blood increased significantly (P<0.05) in DM+P and DM+R , while DM did not show
any significant differences compared to the control group Figure 4.
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Figure.4: concentration of serum Urea in the four groups

The urea concentration did not rise significantly in the DM group, which may be due to the
short duration of diabetes, as diabetes did not cause complications for the kidneys, and this
contradicts the study of the researcher Chen 2009 [52].

While it rose in group DM+P. The results are in agreement with a study by Sumpio et al. That
the urea concentration rises in patients with high blood pressure, which was attributed to the
reason that high blood pressure leads to a failure to excrete urea due to the stimulation of
angiotensin II, which causes an increase in the growth of smooth muscle in the lining of the

vessels and thus reduces the filtration rate [53].
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And it rose in DM+R that the high level of urea in patients with renal insufficiency is
consistent with what was obtained by researcher Pillitteri. The reason for the high
concentration of urea is attributed to the fact that urea is the basic nitrogenous substance
resulting from metabolic waste that is formed and excreted to the outside through urine, and
in the event of a defect and deficiency in the function of the kidneys This leads to a decrease in
the excreted urea, which results in its accumulation and accumulation in the blood, and its
concentration rises [54], and the lack of commitment of some patients to food regulation and
their intake of high amounts of protein leads to an increase in their urea. [55].

The high level of urea in the blood of patients with chronic renal insufficiency and diabetes, its
level is affected by the length of the disease and the lack of control it leads to the emergence of
serious complications such as Diabetic Nephropathy, which causes a high rate of deaths,
especially among young people with diabetes and that the lack of The efficiency of the kidneys
results from an imbalance in the effectiveness of hormones such as angiotensin or a structural
imbalance with a low number of nephrons or filtration area, which are related to the
effectiveness of the glomerulus. [56].

Creatinine level

Table 2 shows the mean * SD of serum Creatinine level (0.973+0.17) mg/dl in serum DM,
(1.169+0.372) mg/dl in serum DM+P, (7.111+1.621) mg/dl in serum DM+R and
(0.854£0.146) mg/dl in the serum of the control group. The results indicated that the level of
Creatinine in the blood increased significantly (P<0.05) in DM+R, while DM and DM+P did not
show any significant differences compared to the control group. Figure 5
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Figure.5: concentration of serum Creatinine in the four groups

The results did not show any significant differences between the groups DM and DM+P
compared to the control group, while the DM+R group showed a significant increase. This is in
agreement with a study by Rakopersingh et al on the relationship of both types of diabetes
with chronic renal insufficiency that the increase in serum urea and Creatinine concentrations
in patients with NIDDM is higher than in patients with IDDM. agrees [57] 'also agree with the
study of Coachload et al [58], who found that serum Creatinine was very high in patients with
chronic renal failure. It is possible that higher Creatinine and urea levels are evidence of
decreased kidney function [59]. High blood urea causes severe disease unless it is removed
from the bloodstream by the kidneys [60]. Decreased renal function can have an effect on the
rate at which Creatinine is cleared by the kidneys and can be used as a measure of renal
function. Because the kidneys are unable to filter Creatinine through urine excretion, kidney
68



function deteriorates resulting in increased serum Creatinine levels [61,62]. The reason for
the high concentration of Creatinine in the serum of patients with chronic renal insufficiency
may be attributed to the fact that Creatinine is a metabolic waste that is naturally excreted
through diuresis. Glomerular filtration rate, a slight decrease in (GFR) leads to an increase in
the concentration of Creatinine in the blood. [63], This increase in serum Creatinine level in
patients with CKD is attributed to a decrease in the number of working nephrons, which
reduces the glomerular filtration rate, which leads to a significant decrease in Kidney
excretion of water and solutes. [64,65].

Uric acid level

Table 2 shows the mean * SD of uric acid level (5.740 + 1.386) mg/dl in serum DM, (5.991 +
1.518) mg/dl in serum DM + P, (7.431 + 1.6367) mg/dl in serum DM+ R compared to group
Healthy subjects (5.166 + 1.058) mg/dl in the serum of the control group. The results
indicated that the level of uric acid in the serum increased significantly (P<0.05) in all patient
groups compared to the control group, with no significant difference between DM and DM+P
despite the slight increase in the level of uric acid in DM compared with DM+P Figure 6.
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Figure.6: concentration of serum Uric acid in the four groups.

Uric acid increased in the DM group insignificantly as several clinical trials showed that uric
acid was significantly associated with diabetes. As in an experiment, Bombelli et al. [66,67]
They found that increased uric acid increased the risk of impaired fasting glucose (IFG) and
serum uric acid was found to be an important predictor of the risk of metabolic syndrome,
diabetes, and hypertension in adult males [68]. This is consistent with our results in group
DM+P, where uric acid increased significantly in this group and the reason is that in recent
years, human intake of foods (rich in purines), high added sugar (sucrose) and high fructose
corn syrup has increased significantly. [69]. Fructose is the main component of added sugar.
In contrast to other sugars, fructose can cause mitochondrial oxidative stress [70,71] and
nucleotide turnover to a marked increase in serum uric acid [72]. In addition to causing gout,
several studies have shown that hyperuricemia is closely associated with cardiovascular
disease, metabolic syndrome, insulin resistance, and diabetes [73,74]. High levels of uric acid
have been found to be closely associated with diabetes and its chronic complications.

UA levels are also associated with the occurrence and development of diabetic kidney disease
and are risk factors for early kidney disease [75,76] and serum and urine albumin UA levels
were significantly positively associated with kidney disease in patients with type 2 diabetes
T2DM [77] . Patients with elevated SUA levels have impaired renal function, regardless of
glaciated haemoglobin (HbA1c) or duration of diabetes [78] . In T2DM, there is a significant,
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independent positive association between elevated serum UA and an increased risk of
decreased glomerular filtration rate [79].

Table (3): - Mean * standard deviation of serum nitric oxide, Endothlen-1 and VIM
in groups under investigation

Groups ] . Endothlen-1 entin
ric oxide pM/ml
pg/ml ng/ml
43.78+7.154 11.521+2.244 0.938+3.711
Control
a b a
+ +
1+2.689 13.731+£2.967 12.03642.32
G1 a a
b
+ +
26.28+4 589 13.624+£3.419 12.049+1
G2 a
c
a
G3 11.41+3.205 14.159+3.224 1.117+2.793
d a a

Nitric oxide level

Table 3 shows the mean * SD of nitric oxide level (36.04 + 2.689) uM/ml in serum group DM
(26.28 £ 4.589) uM/ml in serum group DM+P (11.41 + 3.205) puM/ml in serum group DM+R
and (43.78) £7.154) uM/ml in the serum of the control group. The results indicated that the
level of nitric oxide in the blood decreased significantly (P<0.05 all patient groups compared
to the control group Figure 7
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Figure.7: concentration of serum Nitric oxide in the four groups

its decrease in diabetic patients is due to the reason that diabetes is associated with high
blood sugar, increased oxidative stress, and decreased nitric oxide production from
endothelial cells. Increased oxidative stress affects a large scale in the development and
progression of diabetes and its complications. [80.81] High glucose produces reactive oxygen
species as a result of glucose auto-oxidation and metabolism [82]. Diabetes mellitus is
characterized by a slow lesion in the development of both small and large micro angiopathy
for diabetics, as micro angiopathy is retinopathy, nephropathy, and polyneuropathy. Most
epidemiological studies have shown that chronic hyperglycaemia is the main cause of
vascular and tissue damage. As sugar rises, oxidative stress increases and endothelial
dysfunction develops [83]. Endothelial dysfunction is expressed in the lack of production or
bioavailability of nitric oxide (NO) [84] due to reduced production and / or stopped
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production by reactive oxygen species produced either by glycoproteins or directly from the
endothelium of blood vessels [85]. Thus, it shows that the decrease was due to diabetes,
which also plays a role for the rest of the groups that are related to diabetes, which are the
diabetes and pressure groups, the diabetes group and the kidneys. between nitric oxide
production and increased oxidative stress [86]. Also, this result is in agreement with the study
Amrita at al Ghosh1 which found that nitrile oxide decreased significantly in the diabetic
group compared with the control group.

Endothlen-1 level

Table 3 shows the mean * SD for Endothlen-1 level (13.731+2.967) pg/ml in serum group
DM, (13.624+3.419) pg/ml in serum group DM+P, (14.159+3.224) pg/ml in serum group
DM+R and (11.521+2.244) pg/ml in the serum of the control group. The results indicated that
the blood Endothlen-1 level increased significantly (P<0.05) in All patient groups to the
control group. Figure 8.
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Figure.8: concentration of serum Endothlen-1 in the four groups

The level of endothelin-1 increased in All patient groups as endothelin-1 has an effect on
diabetes, as the increase in production and increase in the functional effects of endothelin-1
changes significantly in cases of diabetes [87]. and high levels of insulin due to insulin
resistance in The blood pressure increases the production and activity of endothelin-1, which
promotes vasoconstriction and raises blood pressure. [88] It was also found that endothelin-1
impairs glucose uptake in skeletal muscle of insulin-resistant people, which leads to
exacerbation of insulin resistance.

Oxidative stress also plays an important role: generation of reactive oxygen species (ROS)
leads to synthesis of endothelin-1, meanwhile, endothelin-1 increases ROS generation via
NAD(P)H oxidase [89] and levels of endothelin-1 are increased in patients with Diabetes
mellitus and may contribute to endothelial dysfunction associated with diabetes. [90] "This is
consistent with our results in DM

And since ET-1 is considered an important pathogenic factor in high blood pressure, its level
rises in patients with pressure and diabetes in the second group DM+P, while in DM+R its
level rises and the reason is because endothelin-1 is responsible for the strong contraction of
blood vessels [91] and thus increases renal vasoconstriction. An overall decrease in RBF in
renal blood flow [92] The renal blood vessels are more sensitive to the vasoconstrictor effects
of endothelin-1 than other blood vessels and thus increase in renal patients [93].
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Vimentin level

Table 3 shows the mean * SD for Vimentin level (12.036 + 2.32) ng/ml in serum group DM
(12.049 £ 1.958) ng/ml in serum group DM+P (11.117 + 2.79) ng/ml in serum group DM+R
and (10.938 * 3.711) ng/ml in the serum of the control group. The results indicated that the
level of Vimentin in the blood did not register significant differences (P<0.05) in All patient
groups to the control group. Figure 9.
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Figure.9: concentration of serum Vimentin in the four groups.

No significant differences were recorded between groups in our current study and the
concentration of the Vimentin protein despite the slight increase in the groups compared to
the control. Therefore, the Vimentin has no direct effect on the groups.

Conclusion: From all the above results we can conclude that diabetes, diabetes with stress
and diabetes with kidney is a disease that increases oxidative stress through decreasing nitric
oxide and it raises the level of endothelin-1, so that diabetes, hypertension and renal failure
May increase morbidity and affect body activities.

Resources
1-Kristina 1. Rother, M.D. (2007) . Diabetes Treatment Bridging the Divide.New England ].
Med; 356:1499-1501.
2- Ramakrishna V, Jailkhani R (2007) . Evaluation of oxidative stress in Insulin Dependent
Diabetes Mellitus (IDDM) patients. Diagn Pathol.; 2:22. doi: 10.1186/1746-1596-2-22.
3-Insel, P.; Turner, R.T. and Ross, D (2003) . Discovering nutrition. Jones and Bartlett Publisher;
p.138-139.

4-Gimenez M.C. (2010) . Development and use of tools to study metabolic consequences of
altered polyamine catabolism. Dissertations in Health Sciences. Publications of the University of
Eastern Finland.

5-Chobanian, A.V. Bakris, G.L.; et al. (2003). The Seventh Report of the Joint National
Committee on Prevention, Detection, Evaluation and Treatment of High Blood Pressure: The
JNC7 Report.JAMA, 289: p2560.

6-Ruilope L.M. (1993),"Diabetes complications", Diabetes, 362: p801-9.

7-Allawi J. and Jarrett R.J.(1989), "Diabetic nephropathy"”, Diabetic Med.]., 6: p1158.
8--Zelmanovitz T, Gerchman F, Balthazar APS, et al.( 2009) Diabetic nephropathy. Diabetol
Metab Syndr. 1 (1): 10-10.1186/1758-5996-1-10.

9-Haslett C., Chilvers E.R., Hunter ].A. and Boon N.A. (1999), “Davidson’s: Principles and Practice

of Medicine”. 11t ed., Churchill Livingstone, UK: p213.
72



10-Mogensen C.E. (1998), "Microalbuminuria predicts clinical proteinuria and early mortality
in maturity-onset diabetes”, N Eng | Med., 310: p356- 360.
11-Ravi R, Carole A., Kerensal 1., Adlar A.L, and Holman R. (August 2008), "Risk factors for renal
dysfunction in Type2 diabetes", Diabetes care, 38: p75-77.
12- Behrend L, Henderson G, Zwacka RM.(2003) Reactive oxygen species in oncogenic
transformation. Biochem Soc Trans;31:1441-4
13. Marletta MA(1989). Nitric oxide: Biosynthesis and biological significance. Trends Biochem
Sci;14:488-92
14. Menaka KB, Ramesh A, Thomas B, Kumari NS. (2009 May)Estimation of nitric oxide as an
inflammatory marker in periodontitis. ] Indian Soc Periodontol.; 13(2):75-8.
15-Eriksson JE, Dechat T, Grin B, et al. (2009). "Introducing intermediate filaments: from
discovery to disease". ] Clin Invest. 119 (7): 1763-71.
16- vaska ], Pallari HM, Nevo ], Eriksson JE. (2007)."Novel functions of Vimentin in cell
adhesion, migration, and signaling”. Exp Cell Res. 313:2050-2062.
17- Costa VL, Henrique R, Danielsen SA , et al. (2010). "Three epigenetic biomarkers, GDF15,
TMEFF2, and Vimentin, accurately predict bladder cancer from DNA-based analyses of urine
samples”. Clin Cancer Res. 16:5842-5851.
18-Wong KF, Luk JM. (2012)."Discovery of laminin Bl and Vimentin as circulating

biomarkers for early hepatocellular carcinoma”. Methods Mol Biol. 909:295-310.
19-Bargnoux A, Kuster N, Cavalier E et al.( 2018) Serum creatinine: advantages and pitfalls.
Journal of Laboratory and Precision Medicine.; 3.

20- Vanholder R, Gryp T, Glorieux G.( 2017) Urea and chronic kidney disease: the comeback of the
century?(in uraemia research). Nephrology Dialysis Transplantation.; 33(1): 4-12.

21- MCardle ,D. and Katch ,L .(2002).Essentials of exercise physiology . 2 Ed. Philadelphia
,Lippincott willams wikins .p.38.

22- Goldstein DE, Little RR, Lorenz RA, Malone ]I, Nathan D, Peterson CM. (1995)Tests of glycemia
in diabetes. Diabetes Care ; 18: 896-909.
23- Dingeon, B. (1975) Determination of serum glucose. Ann. Biol. Clin . (33).3.
24-Phillip L. Searle(1984) .The berthelot or indophenol reaction and its use in the analytical
chemistry of nitrogen. A review . Analyst, ,109, 549-568

25- Henry, ].B. (1984).Clinical Diagnosis and management 17 Thed ,Sauders Publisher
26- Fossati, P.; Prencipe, L. and Berti ,G (1980). Use of 3,5-dichloro-2-hydroxybenzene sulfonic
acid /4-aminophenazone chromogemc system in direct enzymic assay of uric acid in serum and
urine. Clin. Chem.; 26:227-231
27- Dervisevic,A.;,.;Babic, N.; .;Huskic, ] Sokolovic, S,:N akas - Icindic, E. ,"&Causevic, L. (2012)
Concentration of nitric oxide in saliva of patients Int | Collab Res Intern Med Public ",with
rheumatoid arthritis51,Health.-(7), 14424-15
28- Colditz, G.A., et al. (1990) Weight as a risk factor for clinical diabetes in women. American
Journal of Epide- miology, 132, 501-513.
29- Harris, M.L, et al. (1998) Prevalence of diabetes, im-paired fasting glucose, and impaired
glucose tolerance in U.S. adults. The Third National Health and Nutrition
30- Gupta , Sh. Bansal , S (2020) .Does a rise in BMI cause an increased risk of diabetes?:
Evidence from India . Dow University of Health Science. org/10.1371/journal.pone.0229716

73


http://pubs.rsc.org/en/results?searchtext=Author%3APhillip%20L.%20Searle
https://www.researchgate.net/institution/Dow-University-of-Health-Sciences
https://doi.org/10.1371/journal.pone.0229716

31- Saeed ,S (2013) RELATIONSHIP BETWEEN BMI AND BLOOD PRESSURE AMONG
STUDENTS OF 3RD YEAR AT INSTITUTE OF MEDICAL TECHNOLOGY (DUHS) Medical Channel
19(4):5-8

32-.Abbed, A. M. (2019)Effect of Metformin and Glimepiride Treatment on Some Biochemical
Parameters in Diabetic Male Patients with Chronic Renal Failure. Ibn AL-Haitham Journal For
Pure and Applied Science,; 32(2), 38-44.

33- Ahmed, A. M. (2002)"History of diabetes mellitus" Saudi Medical
Journal; 23(4), 373 - 8.
34- Hayes, C. (2006) "Meal Provision as a Strategy for Supporting
Weight Loss and Improving Metabolic Parameters in Type 2 Diabetes" Clinical Diabetes,
24,182-185.
35- Amori R.E. Lau J. and pitas A.G. (2007), "Efficacy and Safety incretin therapy in type 2
diabétes : Systematic review and meta
Analysis", JAMA, 298: 194-206.
36-.Al-Samarrai .Z.K . and Al-Samarrai.O.R.( 2020) Preptin hormone level and Some biochemical
parameters in type2 diabetic patients in Samarra city .Samarra.].Pure.App.Sci.;2(3):1-6.
37- AHMED, Gufran Sh, et al.( 2016) Relationship between arginase activity and renal function
in sera of patients with the two types of diabetes mellitus. Journal of university of Anbar for Pure
science,, 10.2.
38- HAMAD, Asawir Abd Ul-Razaq, et al. (2017).CORRELATION BETWEEN PREPTIN
HORMONE AND ANTIOXIDANTS PARAMETERS IN SERA OF PATIENTS WITH TYPE 2 DIABETES
MELLITUS. Pharmacie Globale, , 8.2: 50
39- ALOBAIDI, M, B ; AL-SAMARRAI, R, R (2020). Correlation Between Serum Asprosin Level
And Oxidative Stress In Iraqi Patients With Type Ii Diabetes Mellitus. Systematic Reviews in
Pharmacy,, 11.12: 1729-1733.
40-Vital, P., Larrieta, E. and Hiriart , M.( 2006) Sexual dimorphism in insulin sensitivity and
susceptibility to develop diabetes in rats. J. endocrinol.,, 190(2) , 425-432.
41-,Jaeger, BC, Booth III, JN, Butler, M. et al (2020). Development of Predictive Equations for
Nocturnal Hypertension and Nondipping Systolic Blood Pressure . Journal of the American
Heart Association, ; 9(2), e013696.
42- Hanninen MR, Niiranen TJ, Puukka PJ, Jula AM.( 2014) Metabolic risk factors and masked
hypertension in the general population: the Finn - Home study. Journal of human hypertension
; 28(7): 421.
43- Choudhury KN, Mainuddin AK, Wahiduzzaman M, Islam SM. (2014) Serum lipid profile and
its association with hypertension in Bangladesh . Vascular health and risk management; 10:
327.
44- Luke C, Oliver Mag, Rothwell DM, Hawkes G. (2004).The increased volume of dialysis
associated with diabetes: a population study. Kidney transplant. Dec; 19 (12): 3098-103
45- Ahmed . B.S. (1985 ) . Glycosylation of Hemoglobin in Relation to the Functional properties
of blood .M.Sc. Thesis College of Medicin. Baghdad University
46-Omer, A.J. ,(2000). "New Biochemis of indices for metabolic control of Diabetes Mellitus".
M.S.C. Thesis College of Medicin, Baghdad University.
47- Bursell, S.E., and King, G.L.( 2000) Clin.Chem. Analysis of protein posttranslational
modifications by mass spectrometry: With special reference to haemoglobin.,Vol(46):no0.145.

74


https://www.researchgate.net/profile/Summaya-Saeed
https://www.researchgate.net/journal/Medical-Channel-1681-5491

48-Akinloye, O.A.; Adaramoye O0.A.; Akinlade K.S.; Odetola A. A. and Raji A.A.( 2007):
Relationship between fasting plasma glucoseand glycated haemoglobin in adult diabetic
Nigerians. African Journal of Biomedical Research,. 10: 127 - 132

49-Goodarzi,M.T.; Varmaziar, L .; Navidi , A.A. ; Parivar, K.(2008 ) . Study of oxidative stress in
type 2 diabetic patientsand its relationship with glycated hemoglobin . Saudi Med . 29 ( 4 ) :
503-506

50-Gul, A,; M. Ataur Rahman; Anila Jaleel.(2005): Glycosylated protein in type 2 diabetic
patients with and without complications. ] Ayub Med Coll Abbottabad;17(3).

51-Droumaguet, Celine ;Beverley, Balkau; Dominique, Simon; Emile, Caces; Jean, Tichet; Marie,
Aline Charles; EvelineEschwege; and the DESIR Study Group(2006): Use of HbA1lc in Predicting
Progression to Diabetes in French Men and Women . Diabetes Care. 29:1619-1625.

52- Chen, Y.C. (2009) "A Preliminary Investigation of the Association between Serum Uric Acid
and Impaired Renal Function ", ].Chang Gung med, 32(1): 66-70.

53-Sumpio B.F., Widmann M.D., et al. (1994), "reverse relationship of hypertension and renal
failure", J. Clin. Physiol., 158 : p133-9.

54-Pillitteri A. (1999) ,"Maternal and Child Health Nursing : Care of the Childbearing and
Childrearing Family" . 3rd ed., Lippincott, Philadelphia: p 1358 - 1359.

55- Abbas A, Idris E.M. and Malike A.S. (2002),"Dietary Fibers and Chronic renal failure”. .
Fac.Med. (Baghdad), 44(2) :p 326-333.

56-Mackenzie H. S., Carcia D. L., Anderson S., et al.(1995), “The renal abnormality in hyper
tension”, 2th ed, Reven Resee, New York.: p1539.

57-Raqoobirsingh D., Bennett F. and Morrison E.Y. (Mar 1997), "Kidney function in phasic
insulin dependent diabetes mellitus in Jamaica", West Indian Med J., 46(1) : p22-24.

58- Couchoud C, Riffaut N, Hannedouche T, Moranne O, Hertig A(2018). Outcomes of acute
kidney injury depend on initial clinical features: A national French cohort study. Revue
d'Epidémiologie et de Santé Publique. Jul 1;66:5385.

59- Ingrasciotta Y, Sultana |, Giorgianni F et al.( 2015) Association of individual non-steroidal anti-

inflammatory drugs and chronic kidney disease: a population-based case control study. PLoS
One.; 10.4: e0122899.

60- See E, Jayasinghe K, Glassford N et al. (2019) .Long-term risk of adverse outcomes after
acute kidney injury: a systematic review and meta-analysis of cohort studies using consensus
definitions of exposure. Kidney international;95(1):160-172.

61- Ikizler TA, Parikh CR, Himmelfarb ], Chinchilli VM, Liu KD, Coca SG, Garg AX, Hsu CY, Siew ED,

Wurfel MM, Ware LB. (2021) .A prospective cohort study of acute kidney injury and kidney
outcomes, cardiovascular events, and death. Kidney international Feb 1;99(2):456-65.

62-Huan L, Yuezhong L, Chao W, HaiTao T. (2016) The urine albumin-tocreatinine ratio is a

reliable indicator for evaluating complications of chronic kidney disease and progression in IgA
nephropathy in China. Clinics.; 71.5:243-250.

63- Zilva J.F. , Pannall P.R. and Mayne P.D. (1989),"Clinical Chemistry in Diagnosis and
Treatment". 6t ed., Edward Arnold, a division of hodder and Stoughton: p14 - 16, 173-177, 190.
64- Rayner H, Thomas M, Milford D.( 2016) Kidney Anatomy and Physiology. In: Understanding
Kidney Diseases. 1st ed. Springer, Cham;: 1-10.

65- Magalhdes P, Ziirbig P, Mischak H, (2021)Schleicher E. Urinary fetuin-A peptides as a new

marker for impaired kidney function in patients with type 2 diabetes. Clinical kidney journal.
Jan;14(1):269-76.

75



66- Bombelli M., Quarti-Trevano F., Tadic M., et al.( 2018) Uric acid and risk of new-onset
metabolic syndrome, impaired fasting glucose and diabetes mellitus in a general Italian
population. Journal of Hypertension.;36(7):1492-1498. doi: 10.1097 /hjh.0000000000001721.
67- Anothaisintawee T., Lertrattananon D., Thamakaison S., et al. (2017) Direct and indirect
effects of serum uric acid on blood sugar levels in patients with prediabetes: a mediation
analysis. Journal of Diabetes Research. 2017;2017:6. doi: 10.1155//6830671.6830671

68- Chen Y.-Y.,, Kao T.-W.,, Yang H.-F., et al. (2018) The association of uric acid with the risk of
metabolic syndrome, arterial hypertension or diabetes in young subjects- an observational
study. Clinica Chimica Acta.;478:68-73. doi: 10.1016/j.cca.2017.12.038.

69-Hannou S. A., Haslam D. E., McKeown N. M., Herman M. A. Fructose(2018) metabolism and
metabolic disease. Journal of Clinical Investigation.;128(2):545-555. doi: 10.1172/jci96702.

70- Lanaspa M. A., Cicerchi C., Garcia G., et al.( 2012) Counteracting roles of AMP deaminase and
AMP kinase in the development of  fatty liver. PLoS One.;7(11)
doi: 10.1371/journal.pone.0048801.e48801

71. Lanaspa M. A. Sanchez-Lozada L. G., Choi Y.-].,, et al.( 2012) Uric acid induces hepatic
steatosis by generation of mitochondrial oxidative stress. Journal of Biological
Chemistry.;287(48):40732-40744. doi: 10.1074/jbc.m112.399899

72- Johnson R. ]., Nakagawa T., Sanchez-Lozada L. G., et al.( 2013). Sugar, uric acid, and the
etiology of diabetes and obesity. Diabetes.;62(10):3307-3315. doi: 10.2337/db12-1814.

73- Gagliardi A. C. M., Miname M. H., Santos R. D. (2009)Uric acid: a marker of increased
cardiovascular risk. Atherosclerosis.;202(1):11-17. doi: 10.1016/j.atherosclerosis.2008.05.022.
74- Du T., Sun X., Lu H,, et al.( 2014) Associations of serum uric acid levels with cardiovascular
health factors:Differences by sex, age and body mass index in Chinese participants. European
Journal of Internal Medicine.;25(4):388-393. doi: 10.1016/j.ejim.2014.03.004.

75- De Cosmo S., Viazzi F., Pacilli A., et al.( 2015) Serum uric acid and risk of CKD in type 2
diabetes. Clinical Journal of the American Society of Nephrology.;10(11):1921-1929.
doi: 10.2215/cjn.03140315.

76- Li G. X,, Jiao X. H., Cheng X. B. (2018) Correlations between blood uric acid and the incidence
and progression of type 2 diabetes nephropathy. European Review for Medical and
Pharmacological Sciences.;22(2):506-511.

77- Latif H., Igbal A., Rathore R, et al.( 2017) Correlation between serum uric acid level and
microalbuminuria in type-2 diabetic nephropathy. Pakistan Journal of Medical
Sciences.;33(6):1371-1375. doi: 10.12669/pjms.336.13224.

78- Pizarro M. H., Santos D. C., Barros B. S. V., et al.( 2018) Serum uric acid and renal function in
patients with type 1 diabetes: a nationwide study in Brazil. Diabetology and Metabolic
Syndrome.;10 doi: 10.1186/s13098-018-0324-7.

79- Wang ], Yu Y. K,, Li X. W,, et al.( 2018;) Serum uric acid levels and decreased estimated
glomerular filtration rate in patients with type 2 diabetes: a cohort study and meta-analysis.
Diabetes/Metabolism Research and Reviews. 34(7)doi: 10.1002/dmrr.3046.

80- Ramakrishna V, Jailkhani R.( 2007) Evaluation of oxidative stress in Insulin Dependent
Diabetes Mellitus (IDDM) patients. Diagn Pathol.; 2:22. doi:

10.1186/1746-1596-2-22.

81- Baynes JW. (1991)Role of oxidative stress in development of complications in diabetes.
Diabetes; 40: pp405-412.

82- BROWNLEE, M,,( 2001). Biochemistry and molecular cell biology of diabetic complications.

Nature, , 414, 813-820.
76



88

89

90

91

92

93

83- Heltianu C, Guja C.( 2011) Role of nitric oxide synthase family in diabetic neuropathy. ]
Diabetes Metab.; S5: 002. d0i:10.4172/2155-6156.S5002.

84- Cockcroft JR, Webb DJ,( 2000) Wilkinson IB. Arterial stiffness, hypertension and diabetes
mellitus. ] Hum Hypertens.;14: 377-380.

85- James PE, Lang D, Tufnell-Barret T, Milsom AB, Frenneaux MP(2004). Vasorelaxation by red
blood cells and impairment in diabetes. Circ Res.; 94: 976-983.

86- Gh,Amrita . L,Sh, Mingma. B,Yazum .et al (2011) Serum nitric oxide status in patients with
type 2 diabetes mellitus in Sikkim , Jan;1(1):31-5. doi: 10.4103/2229-516X.81977

87-Stow LR, Jacobs ME, Wingo CS, Cain BD (2011). Endothelin-1 gene regulation. FASEB
J.;25:16-28. doi: 10.1096/fj.10-161612.

-Shemyakin A, Salehzadeh F, Bohm F, Al-Khalili L, Gonon A, Wagner H, et al. (May 2010).
"Regulation of glucose uptake by endothelin-1 in human skeletal muscle in vivo and in vitro".
The Journal of Clinical Endocrinology and Metabolism. 95 (5): 2359-66.

-Quintela AM, Jiménez R, Gdmez-Guzman M, Zarzuelo MJ, Galindo P, Sanchez M, et al.( 2012)
Activation of peroxisome proliferator-activated receptor-/-6 (PPARB/6) prevents endothelial
dysfunction in type 1 diabetic rats. Free Radic Biol Med. 2012;53:730-41. doi:
10.1016/j.freeradbiomed.05.045.

. Rafnsson A, Bohm F, Settergren M, Gonon A, Brismar K, Pernow ]. (2012)The endothelin
receptor antagonist bosentan improves peripheral endothelial function in patients with type 2
diabetes mellitus and microalbuminuria: a randomised trial. Diabetologia; 55:600-607.
Yanagisawa M, Kurihara H, Kimura S, Tomobe Y, Kobayashi M, Mitsui Y, et al. (1988)A novel
potent vasoconstrictor peptide produced by vascular endothelial cells. Nature. b;332:411-415.
Chou SY, Porush JG.( 1995) Renal actions of endothelin-1 and endothelin-3: interactions with
the prostaglandin system and nitric oxide. Am ] Kidney Dis.;26:116-123.

Pernow ], Franco-Cereceda A, Matran R, Lundberg JM.( 1989) Effect of endothelin-1 on regional
vascular resistance in the pig. ] Cardiovasc Pharmacol.;13:205-206.

77


https://pubmed-ncbi-nlm-nih-gov.translate.goog/?term=Ghosh+A&cauthor_id=23776769&_x_tr_sl=en&_x_tr_tl=ar&_x_tr_hl=ar&_x_tr_pto=ajax,op,sc,elem
https://pubmed-ncbi-nlm-nih-gov.translate.goog/?term=Sherpa+ML&cauthor_id=23776769&_x_tr_sl=en&_x_tr_tl=ar&_x_tr_hl=ar&_x_tr_pto=ajax,op,sc,elem
https://pubmed-ncbi-nlm-nih-gov.translate.goog/?term=Bhutia+Y&cauthor_id=23776769&_x_tr_sl=en&_x_tr_tl=ar&_x_tr_hl=ar&_x_tr_pto=ajax,op,sc,elem
https://doi.org/10.1210/jc.2009-1506

Samarra J. Pure Appl. Sci., 2022; 4 (3): 61-78 Arwa M. et al.

IRRGI Samarra Journal of Pure and Applied Science SJPAS
Academic Scientific Journals

p ISSN: 2663-7405

www.sjpas.com
e ISSN: 2789-6838

s Gmbaal) Jadl o dgm el & ptial) (angg (el 1-cpligal) iU
@ﬂ)@%@‘\’eﬁ\mam)\\gzEﬂ‘C}ALﬁM‘

Zaaa adi ) ladis (2 i daa ardal) 3o ¥ Al dasa g g
Gl iaad) Gl ) g LDl il jal) 5 il adasill 5 5303 -1
Gyl e yalis dmala iy i) 4K (s LiaSl) a2

d}‘y\i\a\g“'&‘)}ﬁd KA})L\U‘«LMHAJ\

Aadlad) suanl) cila glea
2022/06/19 ;i) )
AdlesS sl ‘i“:):‘i:“j‘ sy s (ftiall 97 -0l g2V ) ALal Al 53 ¢ o) o 2022/08/01 :J s—ll @JU
‘e sane @l o) dende (Jla )l e a2 die 140 e Al all el R PRCRIWE]
Lws).sun ';\iw 2 4c saadl ¢ DM S t}d\ uitﬁﬁ“f‘ el u,,1 @%A,;TA\ L s A
a0 13 Ao sanalls « DM + P adll b glis ) aimyey S £ i)l o<
dc ganas DM+ R (gl ) suaill - ¢ sibiaall (oim a5 S & 5il) (g0 5 Sl  Cotieill ¢ 5K ‘l““’ i
A (70-30) O b e can gl sig e 35 e pane S Caaa (C), Sl 1-cplisi]
Ll lalall 5 Alall o) jels e (g elaaals i je (e Cilie gan A il gal) Cila glaa
. 2021/4/20 - 2020/12/20 O\ 5l 3 Cy S5 55kl ik
¢1- oY) 38 5 ey auall ABS jde (el Al dul ol (e -y
5o sl (e ¢ il Sl ¢ Lslly ¢ OSSN ¢ iad (5 s Arwamulesy12@gmail.com
Gsina JS& Cuiiyl BMI ded of ) gl clil 2 iHbalc 07702894140:J:k 5<)

DM +Ae sans (b i) Lty « DM + P 5 DM 0ie sexall 3(P<0.05)
e sane b Lagale JS4 5SS 58 5 35 ¢ aSadll e peaay 4R
JSi: Hbalc 385 ) oSaill de sane slanaVl de saney 43 lia (o yall
S50 38 5| DM + R ek ol iy « DM + P 5 DM Gle sana b 3 sale
8B sale JS a1 3 Ly sall 38 55 o) ) < jedal s ¢ elana¥) de sanay 455l
4l Aflas) AVy &I3 558 DM ek &l Wiw « DM + R sDM + P
A Lin DM + R (8 aS S8y 0l jSI 58 55 00 ) Lady celaal) e sanay
gl @il celaall de ganay 4 )lie 4y sine (3558 6| DM + P s DM ek
Al Cle gene s (B JSE adi)l gl (e 385 O ) Ll
aen b Lsale I ol il 2l 35S 5 il slaaa) de saney 43l
385 0 ) ) @il S elaal de sanay &3l (o el Cile sana
Ao sana A)ae o pall Do gana man (A (5 sime JSG &l HIT- 0l sY)
Cle sane e B Augine G gl el 3855 o ol Lt cslaia)

Celaa¥l de ganan 40 jle i all




