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Introduction

Obesity, diabetes,

and hypertension are

Abstract

BACKGROUND: Metabolic diseases are known to be risk factors of kidney injury. The glycoprotein Uromodulin
Tamm-Horsfall protein is a biochemical marker specifically synthesized and secreted by kidney tubular epithelial
cells.

AIM: The study aimed to use novel biochemical parameters to predict early changes in renal functions and to use
natural food supplements to help in the prevention and management of such conditions.

METHODS: Crossover studies comparing two interventions trials. Subjects: Seventy obese females were included
in this study. They were divided in two groups, first group (34 women) with mean age 45.82 + 1.51 and mean body
mass index (BMI) 35.65 + 0.68 kg/m’, and second group (36 women) with mean age 49.80 + 2.27, and mean BMI
37.67 + 1.59. Intervention: All participants have followed a low caloric balanced regimen (1000-1200 Kcal/day) of the
each groups consumed a different specific nutritional supplement composed mainly of whole grains and herbs. All
patients were monitored clinically, anthropometrically, dietary 24 h recall and biochemically.

RESULTS: After intervention all the recorded anthropometric parameters showed significant decreases at p < 0.05—
0.01. The serum uromodulin (sSUMOD) increased significantly after intervention in both groups the increments were
15.56 and 9.37%. Numerically creatinine and urea decreased, while creatinine clearance increased.

CONCLUSION: Data revealed the importance of using dietary therapy composed of hypocaloric diet with
supplements made from whole grains and special herbs in management of obesity and its metabolic disorders.
sUMOD proved to be an accurate biochemical marker that showed the kidneys’ response to the management in
comparison to using usual diagnostic markers.

Worldwide, CKD patients who might need
renal replacement therapy increased greatly. In USA
and Japan, the number of patients with end stage
renal disease (ESRD) has increased by about 9%

the most important metabolic diseases known to be
hazardous factors of kidney disease, and playing
a vital part within the progression of chronic kidney
disease (CKD) [1], [2], [3]. In the developed countries,
hypertension and diabetes have been the leading
causes of CKD.

In the United States, 40% of diabetic patients
suffered from some degree of CKD [4], while in Japan
40-50% of diabetic patients suffered from kidney
damage [5]. In the meantime in Turkey, around 25.3%
of patients with hypertension were exposed to kidney
injury [6]. High susceptibility of overweight and obese
subjects to CKD was reported in Norway with a relative
risk of 1.77 [7]. The most elevated prevalence of type 2
diabetes mellitus reported in the Arab countries is found
in the Kingdom of Saudi Arabia (31.6%), Oman (29%),
Kuwait (25.4%), the United Arab Emirates (25.0%),
Bahrain (25.0%), Mauritania (4.7%), and Somalia
(3.9%) have the least prevalence.

and 4% every year, respectively [8], [9]. Prevalence
of dialysis patients in Egypt is found to increase, and
the fundamental cause of ESRD, other than diabetic
nephropathy, is hypertensive kidney sickness, chronic
pyelonephritis and  glomerulonephritis, obscure
etiology, schistosomal obstructive uropathy, and
nephropathy [10], [11].

Obesity and the metabolic disorders are
hazardous factors for CKD. Alterations of kidney
functions be that as it may, early kidney adjustments
may get away from determination in these conditions
because of glomerular hyperfiltration. Uromodulin
Tamm-Horsfall protein, a glycoprotein only blended
in cylindrical cells of the thick rising appendage of
Henle’s circle, is a novel tissue-explicit biomarker
for kidney work. As opposed to the normally utilized
markers creatinine and cystatin C, sUMOD does not
fundamentally rely upon glomerular filtration [12].
sUMOD is a novel delicate kidney-explicit biomarker
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connected to the auxiliary respectability of the distal
nephron and to renal capacity [13].

Numerous dietary interventions have been
proposed to improve the outcomes of the ongoing
chronic diseases [14], [15], [16]. Corn, not withstanding
being the primary staple food in numerous nations, is
utilized in the production of many products. Corn contains
components that have a great benefit for health, for
example, phenolic compounds, carotenoids, vitamin E,
and minerals that go about as cofactors for antioxidant
enzymes [17]. Barley grass might be a standout among
other practical foods for the management of chronic
diseases, and the best crude material use in the design
of modern foods that help in building enormous healthy
food industry. Furthermore, research has shown that
barley contains Gamma-Aminobutyric acid, flavonoids,
potassium, calcium, and tryptophan. All of these are
nutritional bioactive compounds proved to play an
important role in the protection and treatment of many
chronic diseases [18]. Culinary spices are herbaceous
(leafy) plants that add color and flavor to a wide range of
meals. Around the worldwide, there is a wide assortment
of spices that are utilized for culinary purposes, which
are additionally perceived for their helpful healthy
impacts and accordingly have likewise been utilized in
folk medicine. Other than their dietary benefit spices are
rich in numerous phytochemical with bioactive impacts,
in this manner improving human health [19].

The aim of this study was to demonstrate the
effect of obesity and the metabolic chronic diseases on the
kidney functions in obese patients. The study aimed to use
novel biochemical parameters to predict early changes
in renal functions and to define better tools for diagnoses
and follow-up. In addition, to the use dietary therapy using
natural food supplements aiming to help in prevention and
management of such complications was targeted.

Subjects and Methods

Methods

The corn pie supplement was prepared from
corn flour, wheat flour (72% extraction), and wheat germ
added in a ratio 40%, 30%, and 5%, respectively. The
mixture was mixed with the other ingredients (skimmed
milk, corn oil, thyme, and yeast) and kneaded with
suitable amount of water. The dough was left to ferment
for enough time, and then formed as pies that were
baked at 180°C for about 15 min [20]. Barley Talbina
supplement was made by mixing barley flour with
cocoa powder, ginger powder, and arabic gum in a ratio
70.9%, 7%, 2%, and 0.1%. The blend was cooked with
water for 10 min, left to cool, and then an appropriate
amount of milk (contained 20% dry milk) was added to
obtain a suitable thickness (Table 1).

Table 1: Composition of the corn pie and Barley Talbina
(g/100 g dry weight)

Ingredients Corn pie Barley Talbina
Percent Percent

Corn flour 40.0 -

Wheat flour (72%) 30.0

Wheat germ 5.0 -

Dry milk 10.0 20.0

Corn oil 10.0 -

Thyme 3.0

Yeast 20 -

Barley flour - 70.9

Cocoa powder - 7.0

Ginger powder - 20

Arabic gum - 0.10
Chemical analysis
Moisture, ash, fiber, protein, and fat of

the supplements were determined according to
AOAC [20]. Individual elements (Fe, K, Na, Ca, Mg,
and Zn) in all samples were determined according to
the method described by Kazuyoshi and Yuuko [21].
Fatty acids analysis was determined by using gas
chromatography-mass spectrometer detector -
method validation based on berry seed extract
samples, and polyphenols were determined using
standard methods [22], [23].

Subjects
Study design

Seventy obese females with body mass
index (BMI) =230 were included in this study, after
applying the exclusion criteria: Participants who were
taking any medication or multivitamin supplements or
suffering from chronic diseases, allergic conditions,
co-infection, smoking, or other major illnesses. They
were divided in two groups, first group (34 women)
with mean age 45.82 £ 1.51 and mean BMI 35.65 +
0.68 kg/m?® and second group (36 women) with mean
age 49.80 + 2.27 and mean BMI 37.67 + 1.59 kg/m®.
They were all enrolled in a program for losing weight
in the Nutrition Department, National Research Centre.
The participants were informed about the purpose of
the study and their permission in the form of written
consent was obtained. The research was given ethical
approval from the Ethical Committee of the National
Research Centre (Registration Number 19-180). All
participants have followed a low caloric balanced
regimen (1000-1200 Calorie/day) for 8 weeks. The first
group consumed the corn pie, one pie with breakfast
and one with dinner (each weighed 20 g), the second
group consumed Barley Talbina 30 g of the dry weight
at breakfast and 15 g at dinner. All the subjects were
examined at baseline, and the end of the study with
weekly follow-up.

The study was conducted in the period from
the beginning of November to the end of December
2019.
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Anthropometric parameters and blood
pressure measurements

Relevant anthropometric measurements were
reported including height and weight using standardized
equipment and following the recommendations of the
International Biological Program [24]. BMI and waist
hip ratio (WHR) were calculated (weight in kg/height® in
meter, waist/hip ratio in cm). Body fat (BF) as a percent
of body weight was measured using Geratherm Body
Fitness (B-5010), German. Blood pressure for each
patient was measured 3 times and the mean was
recorded.

Dietary history

Data on dietary intake before the intervention
were reported using the 24 h dietary intake recall.
All food items and portions were recorded in details.
Total nutrients intake was calculated before and after
intervention using Nutrisurvey 2007.

Blood samples and biochemical analysis

Blood samples were obtained on the day of
clinical examination after an overnight fast. The blood
samples were allowed to clot, centrifuged and sera
separated and divided into aliquots and stored in
Eppendorf tubes at —70°C until used for further analysis.

Serum total cholesterol (TC) and high-density
lipoprotein cholesterol (HDL-C) were done using;
cholesterol proceed No 1010, StanBioLiquicolor [25].
HDL-C proceeds No 0599 StanBioLiquicolor [26]. Non-
HDL-C was calculated TC-HDL-C, while risk factor
calculated as TC/HDL-C. Creatinine was estimated
by kinetic methods using the kit supplied by Erba
Lachema s.r.o., Karasek 1d, 621 00 Brno, CZ. REF/
BLT00020 [27]. Creatinine Clearance was calculated
according to the Cockcroft-Gault Equation [28]: [[140
-age(yr)]*weight(kg)]/[72*serum Cr(mg/dL)] (multiply by
0.85 for women). Urea was estimated by colorimetric
method [29]. Uromodulin was estimated by ELISA Kit,
supplied by EIAab® Catalog No: E2280h [30].

Statistical analysis

The study compared two interventional trials
in which two groups of obese women consumed
two different supplements. The reported data were
compared within each group before and after the dietary
intervention. All values were expressed as mean value
+ SE. Two-tailed student t-test was used to compare
between data in the same group. Changes in different
data were expressed as % change from baseline.
Correlation coefficient (r) was calculated to find
correlations between different variables. p < 0.05 were
considered statistically significant. Statistical analysis
was performed using SPSS (10) software. SPSS

window software version 17.0 (SPSS Inc. Chicago, IL,
USA, 2008) was used.

Results

Table 2 shows the chemical analysis of the two
supplements. The moisture content of the corn pie and
Barley Talbina samples was 5.16 and 8.69, respectively.
On the other hand, the protein, fat, and fiber contents
were higher in pie (18.42, 13.0, and 2.81%) compared
to barley Talbina (15.79, 7.09, and 2.21%), respectively.
The total carbohydrates and ash contents were higher
in the Talbina compared to the corn pie. Total phenols
of pie were higher than those of Talbina.

Table 2: Chemical composition of corn pie and Barley
Talbina (g/100 g of dry weight basis)

Samples  Moisture  Protein  Fat Ash  Fiber Carbohydrates Total phenols
(mg GAE/g)

Cornpie  5.16 18.42 13.0 1.82 281 63.95 1.08

Barley 8.69 15.79 709 204 221 72.87 0.90

Talbina

Table 3 shows the levels of minerals (mg/100 g)
in the tested samples. Data revealed that the corn pie
and Talbina contain an adequate amount of minerals.
The results also show that the corn pie contained a
greater amount of iron and potassium, while the Talbina
contained more sodium, calcium, and zinc.

Table :3 Levels of minerals (mg/100 g) in the tested samples

Samples Fe K Na Ca Mg Zn
Corn flour 32.83 132.36 35.10 345.87 530.88 15.31
Wheat flour (72%) 60.32 195.77 16.21 120.59 478.91 11.65
Wheat germ 93.84 101.61 130.35 243.30 56.40 17.58
Thyme 88.53 118.50 568.28 967.57 27.52 26.10
Corn pie 65.63 455.96 88.44 213.63 119.20 27.25
Barley flour 40.93 251.32 33.30 138.58 623.70 17.56
Cocoa powder 102.42 449.35 40.48 466.77 495.46 88.34
Ginger 67.87 944.61 294.55 114.90 161.72 99.26
Arabic gum 26.47 247.74 32.42 125.71 125.03 7.35
Barley Talbina 40.88 193.67 134.95 683.10 495.43 120.92

Table 4 showed the calories delivered from
fat, protein, and carbohydrates of the habitual diet
and the two different types of regimens. The total
daily calories consumed by the participants followed
the two types of the regimens significantly decreased
when compared to the habitual diet. The percent of
the calories obtained from the saturated fatty acids of
the two regimens significantly decreased, while the

Table 4: Calories delivered from fat, protein, and carbohydrates
of the habitual diet and the three different types of regimens
consumed by the obese volunteers

Open Access Maced J Med Sci. 2021 Mar 02; 9(B):167-175.

Items Habitual diet Regimen with Regimen with p-value

corn pie Barley Talbina
Total calories 2459.33+33.92 1038.28 £23.10  1035.47 +20.48 0.000**
Fat (25-35%) 40.27 41.24 38.82 0.058
SFA (No more 24.16 6.99 6.96 0.000**
than 7%)
MUFA 6.59 14.38 14.74 0.011*
(12-14%)
PUFA 5.49 8.38 8.47 0.030*
(6—-8%)
Protein 6.73 19.31 18.92 0.014*
(10-30%)
Carbohydrates 52.99 39.45 42.26 0.020*
(45-65%)
*Significant at p < 0.05, **highly significant at p <0.001. PUFA: Poly-unsaturated fatty acids.
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percent of the mono-unsaturated fatty acids (MUSFAs)
and poly-unsaturated fatty acids (PUFAs) significantly
increased, all reached the recommended levels after
the intervention. Significant increase reported in the
percent of the calories derived from the daily protein
intake, and significant decrease in the percent of
calories derived from the carbohydrate.

Table 5 showed the characteristic
anthropometric parameters, blood pressure, and
biochemical parameters of the studied obese women
before and after dietary therapy. After intervention
all the recorded anthropometric parameters showed
significant decreases at p < 0.05-0.01. The mean
BMI reported for the participants in both groups was
35.65 + 0.68 and 37.67 + 1.59 which indicated grade
Il obesity. Systolic blood pressure and diastolic blood
pressure (DBP) decreased in both groups after

intervention. Significant differences of both values
found in the group who consumed the barley Talbina,
while participants consumed pie showed significant
difference only with the DBP. Significant percent
decrease in the serum non-HDL-C concentration and
the calculated risk factor was -13.82 and -12.95%
and -21.50 and 29.76 for both groups, respectively.
Biochemical parameters concerning kidney functions,
namely creatinine and urea decreased numerically
while creatinine clearance numerically increases. The
sUMOD increased significantly after intervention in
both groups the increments were 15.56 and 9.37% for
the pie and the Barley Talbina, respectively. The mean
creatinine/sUMOD ratio showed significant difference
among the group consumed Barley Talbina.

Table 6 shows correlation coefficient of sSUMOD
and some anthropometric and biochemical parameters.

Table 5: Some anthropometric parameters and blood pressure of the studied obese women before and after dietary therapy

Parameters 1% Group (Consuming corn pie) (n=34) % Change 2™ Group (Consuming Barley Talbina) (n=36) % Change
Before intervention After intervention Before intervention After intervention
Mean+SE Mean+SE
Age (year) 45.82 +1.51 49.80 +2.27
Height (cm) 157.32 £ 0.94 154.87 £ 0.88
BMI (kg/m®) 35.65+0.68 34.59 + 0.98** -2.97 37.67 +1.59 35.72 + 1.34** -5.18
BF (%) 47.33+0.63 46.44 + 0.68* -1.88 49.40 +0.97 48.28 + 0.95* -2.27
Body muscle (kg) 43.04 +0.63 42.66 + 0.63* -0.88 43.07 +0.89 42.53 +0.75* -1.25
BMR (kcal) 2127.58 +36.13 2071.89 + 32.64** -2.61 2157.50 + 37.50 2082 + 39.52* -3.50
Chest (cm) 97.68 + 1.07 94.34 + 0.81** -3.41 96.70 + 1.94 92.45 + 1.90** -4.40
Abdominal 2 (cm) 113.00 + 1.54 109.95 + 95** -2.69 117.95+2.38 114.70 + 2.42** -2.76
WHR (cm/cm) 0.77 £ 0.01 0.76 +0.01** -1.29 0.77 +0.01 0.75+0.01* -2.60
Neck (cm) 34.03+0.28 31.95+1.14 -6.11 33.60 + 0.64 33.20+0.51* -1.19
SBP (mmHg) 121.84 £2.17 120.26 + 1.89 -1.29 119.50 + 3.18 115.50 + 2.83* -3.35
DBP (mmHg) 81.32+1.30 78.16 + 1.26** -3.88 80.50 + 1.81 77.50 £1.72* -3.73
Non-HDL-C (mg/dl) 172.94 £ 6.84 149.05 + 6.15* -13.82 199.77 £7.01 173.90 + 4.69* -12.95
Risk factor (TC/HDL-C) 6.51+0.23 5.11 £ 0.20* -21.50 7.83+0.35 5.50+0.15** -29.76
Urea mg/dl 24.42 +0.81 23.89+0.76 -2.13 23.79+0.82 24.46 +0.92 2.82
Creatinine (mg/dl) 0.91+0.023 0.87 +0.036 -4.40 0.94 +0.024 0.91+0.016 -3.19
Creatinine clearance 109.67 £ 5.32 118.68 £ 9.08 8.22 102.36 + 3.53 103.37 £4.91 0.98
Uromodulin (ng/ml) 2.57 +0.092 297 +0.19* 15.56 2.99+0.31 3.27 £ 0.34** 9.37
Creatinine/uromodulin ratio 0.375+0.02 0.339+0.33 -9.60 0.371+0.017 0.328 + 0.017* -11.59

BMI: Body mass index, BMR: Basal metabolic rate, WHR: Waist/Hip ratio, SBP: Systolic blood pressure, DBP: Diastolic blood pressure. *Significant at p < 0.05, **Significant at p < 0.01. BF: Body fat.

Table 6: Correlation coefficient of serum uromodulin and some anthropometric and biochemical parameters

Parameters All cases Corn pie Barley Talbina Corn pie Barley Talbina
Before intervention Before intervention Before Intervention After intervention After Intervention

BF%

Pearson correlation 0.010 0.055 -0.046 -0.002 -0.197

Sig. (2-tailed) 0.934 0.759 0.790 0.990 0.250

No. 70 34 36 34 36
WHR

Pearson correlation -0.005 -0.339* 0.066 -0.138 0.098

Sig. (2-tailed) 0.968 0.050 0.700 0.438 0.571

No. 70 34 36 34 36
Neck circumference

Pearson correlation -0.264* 0.078 -0.323 0.017 -0.308

Sig. (2-tailed) 0.027 0.660 0.055 0.925 0.068

No. 70 34 36 34 36
Non-HDL-C

Pearson correlation -0.090 -0.165 -0.159 -0.162 0.052

Sig. (2-tailed) 0.458 0.352 0.353 0.360 0.762

No. 70 34 36 34 36
Risk factor

Pearson correlation -0.198 -0.363* -0.246 -0.345* -0.126

Sig. (2-tailed) 0.101 0.035 0.149 0.046 0.464

No. 70 34 36 34 36
SBP

Pearson correlation 0.007 -0.330 0.116 -0.304 0.346*

Sig. (2-tailed) 0.951 0.057 0.501 0.080 0.039

No. 70 34 36 34 36
DBP

Pearson correlation -0.053 -0.290 0.012 -0.280 0.552*

Sig. (2-tailed) 0.661 0.096 0.946 0.109 0.000

No. 70 34 36 34 36
Creatinine

Pearson correlation 0.057 0.409* -0.094 0.262 0.452*

Sig. (2-tailed) 0.636 0.016 0.587 0.134 0.006

No. 70 34 36 34 36
Urea

Pearson correlation 0.374* -0.191 0.599** -0.058 0.334*

Sig. (2-tailed) 0.001 0.278 0.000 0.743 0.046

No 70 34 36 34 36
Creatinine/sUMOD

Pearson correlation -0.713** -0.843* -0.668** -0.862** -0.745*

Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000

No 70 34 34 36 36

*Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed). BF: Body fat, SBP: Systolic blood pressure, DBP: Diastolic blood pressure.
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Before intervention the whole sample showed negative
significant correlation with neck circumference (NC)
(p < 0.05) and creatinine/sUMOD ratio (p < 0.01), and
negative non-significant correlation with WHR, non-
HDL-C, risk factor, and DBP. Furthermore, before
intervention corn pie group showed negative significant
correlation with WHR, risk factor, and creatinine/sUMOD
ratio, while Barley Talbina group showed negative
significant correlation only with creatinine/sUMOD.
After intervention corn pie group revealed negative
non-significant correlation with the most investigated
parameters; however, significant level (p < 0.01) was
found with the risk factors and creatinine/sUMOD
ratio, while for Barley Talbina group the negative non-
significant correlation was detected with NC, body fat
percent, risk factor, and negative significant correlation
only with creatinine/sUMOD. Creatinine and urea
mostly showed positive correlation.

Figures 1 and 2 show the relative area (%)
of fatty acids in the corn pie and Barely Talbina. The
results showed that the nutritional supplement Talbina
contains a greater percentage of omega-fatty acids
than the corn pie. Their contents from the omega fatty

acids linoleic and linolenic were 13.90, 27.90% for corn
pie and 37.39, 39.70% for Talbina.

Discussion

sUMOD is a biomarker that has the advantage
of anti-inflammatory and renal protection functions [31].
Until today, the physiological function of sUMOD is
elusive, yet sUMOD arose as a profoundly intriguing
marker of kidney function [32], [33]. As a tubular
protein, sUMOD does not straight forwardly rely upon
glomerular filtration, yet reflects the tubular integrity and
by implication the nephron mass and accordingly the
renal reserve [34].

D’Agati et al. reported that obesity was
considered as one important risk factor for CKD [35].
The pandemic of obesity has fueled an expanded
prevalence of obesity-related glomerulopathy (ORG),
and the unmistakable cause of CKD characterized
by sub-nephrotic proteinuria, glomerulomegaly, and
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progressive loss of the renal functions. Obesity cause
glomerular hyperfiltration that causes afferent arteriolar
ultrafiltration [36]; as a result, more over numerous
patients with ORG create an adaptive frame of focal
segmental glomerulosclerosis [37].

In this study, data reported by dietary history
revealed that the diet consumed by the participants
after they have followed the described dietary regimen
which composed of low caloric diet plus the two
supplements containing bioactive ingredients, resulted
in decrease the daily total calorie intake. While the
percentage of the calories derived from their protein,
MUSFAs and PUSFAs intake increased, but were
within the recommended daily allowance. Associated
with this dietary therapy, significant decreases of the
anthropometric measurements of the obese participants
were reported. Furthermore, an improvement in the
metabolic profile was found among participants after
intervention as was evident from the improvement of
the average calculated risk factor. This improvement
might be caused by the fact that both supplements are
rich in omega 3 fatty acids. On the other hand, data also
showed significant increase in the mean of the sUMOD
concentration after the intervention along with loosing
body weight which indicating that obesity and the
associated metabolic abnormality may impair tubular
integrity and protein synthesis. However, creatinine and
urea levels that related to filtration capacity of the kidney
showed minor improvement. In this text, the mean
value of the creatinine/uromodulin ratio decreased after
intervention in both groups and reached significant
difference for participants who consumed Barley Talbina
supplement, Then et al. [12] said that metabolic factors
may negatively influence sUMOD levels, indicating that
the metabolic syndrome may impair tubular integrity
and protein synthesis. Recently, Scheurlen et al.
described an increment of sUMOD concentration in
patients with extreme obesity after Roux-en-Y-gastric
bypass, demonstrating improved “kidney functions”
or renal reserve after bariatric surgery, which was
not distinguishable by conventional kidney function
markers [38]. Developing evidence proposes oxidative
stress plays a part as the basic cause connecting
obesity with its related complications [39], in this setting
LaFavers et al. reported that sUMOD represses the era
of reactive oxygen species both systemically and within
the kidney [40].

The chemical analysis showed that each of
the two supplements contains a balanced amount of
mineral salts, which gives it an advantage in maintaining
the healthy kidney functions. Farhadnejad et al. found
that magnesium and potassium were associated with a
decreased risk, while sodium was associated with an
increased risk of incident CKD [41].

In this study, low sUMOD levels in the whole
sample were negatively associated with a single
measurement from among the other anthropometric
measurements that were used to assess obesity,

namely the NC. After intervention both groups showed
increase in the concentration of the sUMOD, but only the
group consumed Barley Talbina still kept this negative
correlation. Framingham heart study illustrated that NC
was independently related with visceral obesity and
BMI. NC plays an independent commitment to predict
the metabolic complications beyond the norm classical
anthropometric parameters of BMI, waist circumference,
and WHR and may be utilized as an ideal screening for
obesity related chronic diseases [42], [43]. Our results
confirmed the importance of NC measurement, as we
did not find any association between sUMOD and the
other parameters in the whole sample. However, group
(1) showed significant negative correlation with WHR
before intervention.

Several genome-wide association studies
have found common variants within the promoter region
of the UMOD gene which considered risk factors for
progression to CKD and hypertension [44], [45], [46],
and therefore, the sUMOD levels correlate with mortality
in patients with cardiovascular disorder [47], [48].
Each of the established risk factors for cardiovascular
disease — age, gender, diabetes mellitus, dyslipidemia,
hypertension, and smoking — have been appropriately
highlighted as useful for prediction of risk [49]. Data of
this study revealed negative association of sUMOD with
the risk factor (TC/HDL-C) which reached significant
level in group (1) before and after intervention, this
may be added to the previous evidence for the role of
sUMOD in protection against cardiovascular disease.
The high mean risk factor recorded among the
participants especially before intervention may be due
to the fact that they were suffering from obesity and
dyslipidemia, as indicated by the high mean BMI and
non-HDL-C levels.

Diet and nutrition are important factors within
the promotion and maintenance of fine health throughout
the complete life course. Their role as determinants of
chronic non-communicable disease is well established
and that they therefore occupy a prominent situation
in prevention activities [50]. Since whole grains are
complex mixtures of nutrients and phytochemicals,
which can work together to stop chronic disease, no
single nutrient, phytochemical, or specific combination
has been identified as being answerable for their health
benefits [51]. Data of this study showed that consuming
whole grains help to lower body weight and BF. Giacco
et al. reported that several mechanisms could also be
involved, including satiety lower glycemic index, lower
energy density of whole grain products, and modulating
levels and kinds of bacteria within the intestinal
tract [52]. The role of whole grains within the diet of
patients having renal disease should be reconsidered.
There are data suggesting that the bioavailability of
phosphate from whole grains is low, despite their high
phosphate content. This low bioavailability is said
to be the cause of the shortage of the phytase, an
enzyme required to release phosphorus from phytate,
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the most storage type of phosphate in whole grains.
Considering whole grains for the kidney diet, the diet
would be enriched and to supply the needed fiber in
addition to its health benefits, diversify the diet with
low sodium choices, and possibly supply adequate
protein without increasing phosphorous levels [53].
Furthermore, there are increasing consumer demands
for foods which contain ingredients that may impart
health benefits beyond basic nutrition, including herbal.
Among the herbs, thyme herb which employed in
manufacture of corn pie has the very best antioxidant
levels among herbs. It is packed with minerals and
vitamins that are essential for optimum health [54]. The
second food supplement Barley Talbina, which was
used with the second group, contained cocoa powder
and ginger; Yang et al. (2014) reported that cocoa is
one of the richest sources of polyphenols and flavanols
both have high antioxidant and anti-inflammatory
effects [55]. Ginger mediated suppression of renal
over-expression of pro-inflammatory cytokines. The
important active component of ginger root is that the
unpredictable oil and effective phenol compounds, as
an example, gingerol, which may be a very powerful
anti-inflammatory compound [56]. Gingerol has seemed
to stabilize plasma lipid profile, adipocyte hormones,
and lipases in high fat diet induced obese rats [57].

Limitations

This analysis was limited to the effect of the
dietary regimen and the supplements and did not take
into account for other lifestyle behaviors. In addition,
future studies may need a longer test period and more
participants.

Conclusion

The data of this study revealed the importance
of using dietary therapy composed of hypocaloric diet
in addition to supplements made of whole grains and
special herbs in protecting and managing participants
who suffer from obesity and its metabolic disorders
from developing kidney diseases. At the same time, the
results also showed the measurement of the sUMOD as
a precise and accurate biochemical marker that showed
the speed of the kidneys’ response to management by
comparison with using usual diagnostic old markers.
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