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The purpose of the experiment was to determine how barley drink 
affected the physiological and biochemical changes in male white rats. 
The lab animals were divided into four groups of five male white rats 
apiece, in comparison to the control group, the Saudi and Iraqi drink 
groups, and the beer drink group, the results showed a significant 
increase (P≤0.05) in haemoglobin and a percentage of agglutinated 
cells in the beer drink group, respectively.  Compared to the control 
group and the Iraqi barley drink group, the Saudi beer and barley 
drink group had a considerably greater concentration of red blood 
cells. The quantity of red blood cells in the control group significantly 
decreased(P≤0.05) in comparison to the other groups. The number of 
white blood cells was significantly higher in the Saudi barley group 
compared to the control group and the Iraqi beer and drink groups, 
however it was significantly lower in the Iraqi barley drink group 
compared to the control and other groups. Compared to the control 
group, the Saudi beer and syrup groups, the Iraqi barley group, and 
the control group, respectively, platelets significantly increased and 
significantly decreased. Compared to the Saudi barley group and the 
beer group, the levels of glucose in the blood of white rats in the Iraqi 
barley group was much lower (P≤0.05). In comparison to the healthy 
control group, there was a substantial drop in all Iraqi, Saudi, and Al-
Bireh groups. When compared to the control group, the cholesterol 
levels in the blood serum of white male rats in the Iraqi, beer, and 
Saudi barley groups increased significantly(P≤0.05). When compared 
to the Saudi barley, Iraqi barley, and control groups, the beer group 
exhibited a substantial rise significant increase (P≤0.05)  in 
triglyceride concentrations in white male rats. 
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Introduction          

        Barley is one of the few ancient grain crops that isn't found in nature. It is grown all 
around the globe. It's an annual plant that comes in summer and winter variations and thrives 
in dry, cold climates [1]. Because whole grain barley is low in calories and fat and high in 
antioxidants, bread or drinks produced from it are nutrient-dense and feed the body with a 
variety of nutrients [2,3]. Beer is the most popular alcoholic beverage in the world [4]. and the 
world's third most consumed liquid after water and tea. 

Most forms of beer are seasoned after they've been brewed with hops, which give the 
drink a bitter flavor and serve as a preservative. Herbs or fruits can be substituted as 
flavorings. To finish the brewing process, the beer is fermented to produce natural 
carbonation [5]. Barley drink has been known to have great benefits for the human body since 
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ancient times, and when Barbican was created, the drink had a plethora of benefits, but 
excessive consumption of any food or drink, regardless of the benefits it provides to the 
human body, will cause it to have a plethora of problems [6]. 

Barley includes fructans, a kind of fermentable fiber that comprises short-chain carbs, and 
these fibers can cause gas generation and bloating in persons who have IBS or other digestive 
issues. Some drugs, including the following, can be affected by barley [7, 8]. Diabetic 
medications: Barley has been shown to lower blood sugar levels in diabetics. Diabetes drugs 
have the same action of inhibiting the absorption of sugar from food, thus taking them 
together may drastically lower the level of blood sugar, and it is suggested to monitor the 
blood sugar level continually when taking them together [9, 10]. 

The high fiber content of barley can be said to contribute to regulating the digestive 
processes in the body, as it promotes the feeling of satiety for longer periods, and while eating 
or drinking barley alone will not cause weight loss, its consumption in conjunction with a 
healthy diet and exercise will. Sports can help you lose weight [11,12].  

Excessive use of barley water with added sugars, honey, or other sweeteners, on the other 
hand, may result in an increase in the number of calories taken each day, which may result in 
weight gain. Many people believe that brewing barley water for the kidneys and urinary tract 
is healthy, however there are no scientific studies to back this up. Drinking barley drink has a 
multitude of health advantages, the most notable of which are as follows: 

It works to lower harmful cholesterol levels: This is because the fiber content in this drink 
is stabilized. It acts to lower cholesterol levels, therefore protecting the body from heart 
disease. 

Aids in the regulation of blood sugar levels. It works by cooling the body, allowing it to 
hydrate and leaving the user feeling rejuvenated [13]. Because they include crucial nutrients 
for the body, many individuals have recently turned to non-alcoholic barley beverages. 

Although non-alcoholic malt beverages have several health benefits, excessive use creates 
a slew of issues: Feeling sluggish and fatigued after ingesting significant amounts of barley 
beverages due to the presence of tastes and industrial components [14]. Gases are produced 
in the intestines as a result of helpful bacteria in the stomach. There is fungal contamination. 
You are hypersensitive to wheat and barley products. It might cause a dip in blood sugar 
levels. Some drugs, the most significant of which are diabetic treatments, may be affected by 
malt syrup [15]. 

Materials and Methods 
Experimental Design 
     The experiment was designed in the laboratories of the Department of Life Sciences, 
College of Education for Girls. The laboratory animals prepared for the experiment were 
randomly divided and distributed into four groups in an equal manner. Each group included 
(5) rats, as the groups were as follows: 

The first group (control): dosed 2 ml of distilled water daily. 
The second group (Saudi barley drink): The gentlemen Saudi barley drink dosed 2 ml per 
day for 30 days. 
The third group (Iraqi barley drink): The Iraqi gentlemen barley drink was dosed by 2 ml 
per day for 30 days. 
The fourth group (beer drink): The gentle beer drink was dosed by 2 ml per day for 30 days 
To determine the effective dose: The animals used in this experiment were divided into 
four groups, each group includes 3 rats of different weights, and they were treated as follows: 
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The first group, like the control group, drank distilled water only. As for the groups (2,3,4), 
they were given the aqueous extract. 

After three hours of dosing, blood samples were taken from all the groups by pricking the 
heart, and then the serum was separated by a centrifuge at a speed of 3000 revolutions / 
minute for five minutes, then the level of cholesterol and sugar in the serum was measured 
[16]. 

Collection of blood samples 
        The animals were anesthetized using the anesthetic (chloroform) by placing a cotton 
swab containing the anesthetic substance in a large box in which the rat was located to be 
anesthetized by breathing, then blood (5 ml) was drawn from the heart directly by stab the 
heart to get the largest amount of blood, The blood samples were placed in tubes containing 
anticoagulant (EDTA) as they were shaken lightly to prevent blood clotting for the purpose of 
conducting hematological physiological tests to measure the hemoglobin volume (PCV), 
hemoglobin concentration (HB), red blood cell count (RBC) and total white blood cell counts. 
(WBC and platelet measurement), while blood samples for hematological biochemical tests 
were placed in test tubes free of any anticoagulant and placed in a centrifuge to separate 
blood serum at 3000 rpm for 15 minutes and the sera were kept in a refrigerator at a 
temperature of (4°C) to complete the biochemical measurements [17]. 

Red blood cell count (RBC) 
       The Haemocytometer method was used to calculate the number of red blood cells per one 
cubic millimeter of blood [18]. 
Number of red blood corpuscles in mm6=N×4000l80× 200 

Hemoglobin Estimation (Hb): [19]. was used 
Packed Cell Volume Measurement:  Heparinized tubes containing an anticoagulant 
substance (EDTA tubes) were used in its own centrifuge (Micro-Hematocrit centrifuge) for (5) 
minutes at a speed of 5000 rpm, after that the capillary tubes were read in the hematocrit 
reader [20]. 

The Blood Platelet Count 
       The number of platelets in the blood samples taken from the animals under study was 
calculated using the red bead pipette to count red blood cells. Blood was drawn to the mark 
(0.5) as the number of platelets per cubic millimeter was extracted according to the following 
equation: [21]. 

Total White Blood Cell count (W.B.C.): The numbers of white blood cells were calculated 
using the red blood cell count device and Turky's solution, which works to break down the red 
blood cells and dye the white blood cells without others. Multiply the total result by 50 to 
calculate the number of blood cells in a milliliter of blood [20]. 

Measuring the level of glucose concentration in the blood serum: The blood glucose level 
in rats was measured using the ACCU-CHEK device of German origin, by following the steps 
[22]. 

Biochemical parameters 
Estimation of Serum Total Cholesterol (TC): The concentration of cholesterol in the blood 
serum was determined by the enzymatic method, according to the method [23]. 
Concentrations Estimation of Triacylglycerol (TG) The concentration of triglycerides was 
determined by enzymatic method [23]. 
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Concentration HDL-C Estimation of Cholesterol The concentration of HDL cholesterol was 
determined by enzymatic method [24]. 

Estimation of Low - density lipoprotein (LDL): The concentration of LDL-cholesterol was 
calculated mathematically using the Friedewald equation: 
LDL = TC - (HDL + TAG/5) [24]. 

Estimation of Very low density lipoprotein (VLDL): The VLDL concentration was 
calculated based on the equation described by [24]. 
VLDL = TAG/5 

Measuring the level of glucose concentration in the blood serum: The blood glucose level 
in rats was measured using the ACCU-CHEK device of German origin, by following the steps 
[25]. 

Statistical Analysis: 
The results were analyzed statistically by means of the statistical program SPSS, using the t-
test (unpaired t-test) for unsymmetrical samples and one-way ANOVA, under a significant 
level (P<0.05) [26]. 

Results and Discussion 
The influence of barley and beer on physiological and hematological alterations is 
being investigated. 
Effect of malt drinks on hemoglobin content and packed cell volume % in albino rats 
given a 30-day dosage. 

Both the amount of hemoglobin and the percentage of packed cells in the beer drink 
group increased significantly when compared to the control group and the Saudi and Iraqi 
drink groups, respectively, as shown in Figures 1 and 2. 

When compared to the control group, there were no significant variations in Iraqi and 
Saudi barley drinks. The reason may also be due to the fact that the active compounds 
present in the plant may lead to the activation of the enzyme Na-K.ATPase in the 
membranes of red blood cells, which in turn leads to maintaining the size of the cells and 
their osmotic pressure and reduces the lysis of blood cells [27]. or the reason is due to the 
role of the active substances present They contain antioxidants as well as contain stimulants 
that activate important enzymes that have a role in reducing oxidative damage within the 
organism’s body [28]. 

 
Fig. 1: Study of the effect of barley and beer drink on (P.C.V) in white rats dosed for 30 days 
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Fig. 2: Study of the effect of barley and beer drink on (the amount of hemoglobin) in white rats dosed for 30 
days 
* Values are expressed as the mean ± standard deviation. 
* The number of rats (6) in each group. 
* Different letters mean that there are significant differences at (P≤0.05)   

Effect of barley drinks on the number of red blood cells 
Figure 3 shows that the Saudi beer and barley drink group had a significantly higher 

number of red blood cells than the control group and the Iraqi barley drink group. Similarly, 
as compared to the other groups, the control group had a substantial drop in the amount of 
red blood cells.  

This increase may be due to a disturbance in the movement of ions through the 
membrane, as well as a change in the properties of the molecules that make up the 
membrane, thus changing the internal interactions with neighboring cells and reducing the 
effectiveness of metabolic processes [29]. 

This is due to the fact that the extract showed antioxidant activity by scavenging free 
radicals, enhancing antioxidant enzymes such as catalase and glutathione peroxidase, and 
increasing glutathione in the cell, and these enzymes work to prevent toxic effects. 

Vitamin C also works to protect the membranes of red blood cells by increasing the 
unsaturated fatty acids in the phospholipids that make up the membranes of red blood cells 
[30]. 
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Fig. 3: Study of the effect of barley and beer drink on (red blood cell count) in white rats dosed for 30 days 
* Values are expressed as the mean ± standard deviation. 
* The number of rats (6) in each group. 
*The total number of erythrocytes   ×  106 

* Different letters mean that there are significant differences at (P≤0.05).   

Effect of barley drinks on the number of white blood cells 
     The number of white blood cells in the Saudi barley group increased significantly when 
compared to the control group and the Iraqi beer and drink group, as seen in figure 4. 

While the number of white blood cells in the Iraqi barley drink group was much lower than in 
the control and other groups, the results demonstrated a substantial drop in the number of 
white blood cells in the Iraqi barley drink group. In comparison to the other groups, the 
control group showed a considerable drop [31]. 

 It is believed that the rise in the total number of white blood cells could be a reason for 
increasing the speed of these cells being newly attracted from the bone marrow to the 
peripheral blood, or to the effect of the extract on the bone marrow and then increasing the 
production of these cells in the bone marrow, or it might stimulate the responsible lymph 
nodes. It indicates the maturity of lymphocytes and their specialization in anti-disease 
immunity, and then an increase in their numbers in the peripheral blood, and that the reason 
for the rise can also be due to the effect of the extract at these concentrations on immune cells 
in peripheral lymphoid tissues such as the spleen and its stimulation to release a number of 
cellular mediators such as TNF- And IL-1, and it is likely that it is caused by the stimulation of 
some cells such as helper T lymphocytes, some of which stimulate an increase in the number 
of eosinophil cells in the bloodstream, and others work to increase the permeability of blood 
vessels for the purpose of migration of these cells to the site of inflammation [32]. 
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Fig. 4: Study of the effect of barley and beer drink on (white blood cell count) in white rats dosed for 30 days 
* Values are expressed as the mean ± standard deviation. 
* The number of rats (6) in each group. 
*Total white blood cell count x  103/ µl3   

Effect of barley drinks on platelet count 
Figure 5 shows that the number of platelets in the Iraqi barley group increased 

significantly when compared to the control group and the Saudi beer and syrup group, 
respectively. 

While the control group had a much lower number of platelets than the other groups, the 
results demonstrated a substantial increase in the number of platelets in the other groups. It 
is believed that the reason for a significant increase in the number of platelets compared to 
the control group is due to the effect of the factor controlling platelet production, called 
thrombopoietin, or fibrinogen (Thrombopoietin), which works to increase giant cells in the 
bone marrow, which in turn produce platelets that They are considered cytoplasmic 
segments of these cells, as the effect on fibrinogen may lead to an increase in the 
effectiveness of this factor, and then an increase in giant cells, which in turn increases the 
production of normal platelets at the expense of abnormal blood platelets, and then these 
platelets have all the necessary functions that depend on They contain a factor called Von 
Wille Brand, which is part of clotting factor VIII) [33]. 

 
Fig.5:  Study of the effect of barley and beer drink on (platelet count) in white rats dosed for 30 days 
* Values are expressed as the mean ± standard deviation. 
* The number of rats (6) in each group. 
*The total number of platelets x  103/ µl3   
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Study of the effect of barley and beer drink on the biochemical changes of lipid profile 
in white rats dosed for 30 days 
Level of glucose in the blood serum 
The glucose content in the blood of white rats in the Iraqi barley group was significantly 
lower than the Saudi barley group and the beer group, as shown in figure 6 In comparison to 
the healthy control group, there was a substantial drop in all Iraqi, Saudi, and Al-Bireh 
groups. 
The alpha-iso acids found in non-alcoholic beer are equally beneficial to the body, according 
to the experts. These acids are produced during the fermentation of beer and are 
responsible for its bitter flavor. It also helps to prevent liver damage by influencing fat and 
sugar metabolism [34]. Diabetics will benefit from malt syrup since it helps to keep blood 
sugar levels in check. Barley's beta-glucan (a kind of soluble fiber) delays glucose absorption 
after meals and reduces glucose and insulin spikes. Obesity, a key risk factor for type 2 
diabetes, is also reduced by beta-glucagon, 4-hydroxyphenyl acetic acid, vanillic acid, caffeic 
acid, syringic acid, p-coumaric acid, ferulic acid, and sinabic acid are among the phenolic 
acids found in beer [35]. 

 
Fig. 6: Study of the effect of barley and beer drink on (glucose concentration) in white rats dosed for 30 days 
* Values are expressed as the mean ± standard deviation. 
* The number of rats (6) in each group. 
* Different letters mean that there are significant differences at (P≤0.05).   
 

Cholesterol concentration in blood serum  
The results in figure 7 showed a significant increase in cholesterol concentration in the 
blood serum of white male rats in the Iraqi, beer and Saudi barley group, respectively, 
compared to the control group. A significant decrease was also observed in the Iraqi barley 
group compared to the Al-Bireh and Saudi group 
When compared to the control group, the cholesterol levels in the blood serum of white 
male rats in the Iraqi, beer, and Saudi barley groups increased significantly. 
In comparison to the Al-Bireh and Saudi groups, the Iraqi barley group showed a 
considerable drop. One of the benefits of boiled barley or barley water in general is that it 
helps lower cholesterol levels in the blood by linking the beta-glucan in barley to the bile 
and excreting it outside the body with the stool. Bile is made in the liver from cholesterol, 
so the body consumes more cholesterol in order to produce more of it, lowering 
cholesterol levels in the blood [36]. 
Insoluble fiber is abundant in barley syrup, making it a useful source for lowering 
cholesterol and lowering the risk of heart disease. Dietary fiber aids in the prevention of 
cholesterol absorption from meals in the stomach and intestines [37]. 
 



136 
 

 
Fig. 7 Study of the effect of barley and beer drink on (cholesterol level) in white rats dosed for 30 days. 
* Values are expressed as the mean ± standard deviation. 
* The number of rats (6) in each group. 
* Different letters mean that there are significant differences at (P≤0.05).   

 
Triglyceride concentration 
Concentrations Estimation of Triacylglycerol (TG) 
The results in figure 8 reveal a substantial rise in triglyceride concentrations in white male 
rats in the beer group as compared to the Saudi barley, Iraqi barley, and control groups. 
While the concentration of triglycerides in Iraqi barley was significantly lower than in the 
other groups, the results demonstrated a considerable drop in the concentration of 
triglycerides in Iraqi barley. The reason for the decrease in the concentration of triglycerides 
in these cases may be attributed to several reasons, including the fact that the extract 
contains alkaloids, flavonoids and glycosides that remove free radicals ((OH O2-• from the 
body and thus reduce the oxidation of LDL-C and reduce the concentration of TG, or it may 
The reason for the low concentration of triglycerides is that the extract contains high 
concentrations of antioxidants such as carotenoids, vitamin C, phenolic compounds and 
flavonoids, all of which work to remove free radicals and inhibit lipid peroxidation 
processes in the body [37].The active compounds present in this extract may work On the 
activation of the enzyme Lipase in fat cells and thus a decrease in the amount of triglycerides 
entering the blood [38]. 
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Fig. 8: Study of the effect of barley and beer on (triglyceride concentration) in white rats dosed for 30 day 
* Values are expressed as the mean ± standard deviation. 
* The number of rats (6) in each group. 

Concentration HDL-C Estimation of Cholesterol   
Fiureg.9 shows that the Iraqi barley group had a significantly higher concentration of healthy 
HDL cholesterol than the Saudi barley and beer group and the control group. 
While the beer group had a lower HDL level than the other groups, the results demonstrated a 
substantial drop in HDL in the beer group. This is due to the fact that the compounds present 
in the aqueous extract stimulate liver and intestinal cells to form high-density lipoprotein 
particles [39]. Also, a section of the chemical compounds works to reduce the level of 
cholesterol in the blood, and this is reflected positively on increasing the level of high-density 
lipoproteins for cholesterol [40]. 
Perhaps the reason for the high concentration of HDL-C is due to the effectiveness of some of 
the compounds present in the aqueous extract and their ability to stimulate liver and intestine 
cells to build high-density lipoprotein particles. Sambubioside, Delphinidin-3-Sambubioside,), 
also it contains many organic acids such as citric, malic, and tartaric acid, as well as a high 
percentage of ascorbic acid, which plays an important role as an antioxidant as it reduces the 
damage of free radicals resulting from the effectiveness or Other sources, thus inhibiting lipid 
oxidation and raising the concentration of HDL-C [41]. 

 
Fig. 9: Study of the effect of barley and beer on (HDL level) in white rats dosed for 30 days 

  * Values are expressed as the mean ± standard deviation. 
* The number of rats (6) in each group. 

cholesterol concentration in low-density lipoprotein (LDL) 
In comparison to the groups of Iraqi barley, Saudi barley, and beer, the results revealed a 
considerable rise in the concentration of LDL "bad" cholesterol in the control group as shown 
in figure10 When compared to the other groups, it indicated a considerable drop in the beer 
group. Similarly, as compared to the Saudi barley and beer groups, there is a considerable rise 
in LDL content. The role of LDL is known as a major transporter of cholesterol from the liver 
to the tissues, which contains a high percentage of cholesterol, where it is noted that its 
concentration is high in LDL and that this rise leads to arteriosclerosis [42]. The increase in 
the level of LDL and VLDL can be explained by the increase in Malondialdehyde MDA level. In 
addition to the contribution of cholesterol in the manufacture of protein substances in the 
liver, and this has a role in raising the level of low- and very low-density lipoproteins for 
cholesterol [43]. 
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Fig. 10: Study of the effect of barley and beer on (LDL concentration) in white rats dosed for 30 days 

* Values are expressed as the mean ± standard deviation. 
* The number of rats (6) in each group. 
* Different letters mean that there are significant differences at (P≤0.05).   

cholesterol concentration in very low-density lipoprotein (VLDL -c) 

     Figure 11 shows that when comparing the beer group to the control group, Saudi barley, 
and Iraqi barley, the concentration of cholesterol in the very low density lipoprotein (vLDL) 
increased significantly in the beer group. 
While the Iraqi barley group showed a large drop in comparison to the other groups, the 
results revealed a considerable increase in the other groups. The reason for its high 
concentration may be attributed to the increase in the concentration of free radicals in the 
body as a result of treatment. These radicals break down adipose tissue cells and thus 
increase the release of free fatty acids, of which the liver uses large quantities in the 
production of VLDL-C [44]. 

 
Fig. 11: Study of the effect of barley and beer drink on (vLDL level) in white rats dosed for 30 days 

* Values are expressed as the mean ± standard deviation. 
* The number of rats (6) in each group. 
* Different letters mean that there are significant differences at (P≤0.05).   
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Conclusions 
Beer drinkers' hemoglobin levels significantly increased (P≤0.05) as did their proportion 

of agglutinated cells.  The Saudi beer and barley drink group had a much higher 
concentration of red blood cells than the control group and the Iraqi barley drink group. In 
compared to the other groups, the control group's red blood cell count considerably 
dropped (P≤0.05) In the Saudi barley group, compared to the control group and the Iraqi 
beer and drink groups, there were substantially more white blood cells, significantly more 
platelets, and significantly less red blood cells.  

All Iraqi, Saudi, groups showed a significant decrease when compared to the healthy 
control group. The cholesterol levels in the blood serum of white male rats in the Iraqi, beer, 
and Saudi barley groups rose considerably (P≤0.05) as compared to the control group. 
When compared to the Saudi barley, Iraqi barley, and control groups, the beer group had a 
significant (P≤0.05) increase in triglyceride contents in white male rats. 

References 
1.  Campbell NRC, Ordunez P, Giraldo G, Rodriguez Morales YA, Lombardi C, Khan T, et al. 

(2021). WHO HEARTS: A Global Program to Reduce Cardiovascular Disease Burden: 

Experience Implementing in the Americas and Opportunities in Canada. Can J Cardiol 

37(5):744–55.  

2. Ho HV, Sievenpiper JL, Zurbau A, Blanco Mejia S, Jovanovski E, Au-Yeung F, et al. (2016). 

The Effect of Oat Beta-Glucan on LDL-Cholesterol, Non-HDL-Cholesterol and apoB for CVD 

Risk Reduction: A Systematic Review and Meta-Analysis of Randomised-Controlled Trials. 

Br J Nutr 116(8):1369–82.  

3. Borneo R, León AE. (2012). Whole Grain Cereals: Functional Components and Health 

Benefits. Food Funct 3(2):110–9.  

4. Gunness P, Michiels J, Vanhaecke L, De Smet S, Kravchuk O, Van de Meene A, et al. (2016)  . 

Reduction in Circulating Bile Acid and Restricted Diffusion Across the Intestinal 

Epithelium Are Associated With a Decrease in Blood Cholesterol in the Presence of Oat 

Beta-Glucan. FASEB J 30(12):4227–38.  

5. Vazquez-Vidal I, Desmarchelier C, Jones PJH. (2019). Nutrigenetics of Blood Cholesterol 

Concentrations: Towards Personalized Nutrition. Curr Cardiol Rep 21(5):38 

6. Abdullah MMH, Jones PJH, Eck PK. (2015) . Nutrigenetics of Cholesterol Metabolism: 

Observational and Dietary Intervention Studies in the Postgenomic Era. Nutr Rev 

73(8):523–43.  

7. Ye M, Sun J, Chen Y, Ren Q, Zhao Y, Pan Y, et al. (2020) . Response of Serum LDL Cholesterol 

to Oatmeal Consumption Depends on CYP7A1_rs3808607 Genotype in Chinese. Asia Pac J 

Clin Nutr 29(2):423–33.  

8. Cardona F, Andres-Lacueva C, Tulipani S, Tinahones FJ, Queipo-Ortuno MI. (2013) . 

Benefits of Polyphenols on Gut Microbiota and Implications in Human Health. J Nutr 

Biochem 24(8):1415–22.  

9. So D, Whelan K, Rossi M, Morrison M, Holtmann G, Kelly JT, et al. (2018)  . Dietary Fiber 

Intervention on Gut Microbiota Composition in Healthy Adults: A Systematic Review and 

Meta-Analysis. Am J Clin Nutr 107(6):965–83.  

10. Gupta VK, Paul S, Dutta C. (2017). Geography, Ethnicity or Subsistence-SpecificVariations 

in Human Microbiome Composition and Diversity. Front Microbiol 8:1162.  

11. Andersson KE, Axling U, Xu J, Sward K, Ahrne S, Molin G, et al. (2013)  . Diverse Effects of 

Oats on Cholesterol Metabolism in C57BL/6 Mice Correlate With Expression of Hepatic 

Bile Acid-Producing Enzymes. Eur J Nutr 52(7):1755–69 



140 
 

12. Wang Y, Ames NP, Tun HM, Tosh SM, Jones PJ, Khafipour E. (2016) .High Molecular Weight 

Barley Beta-Glucan Alters Gut Microbiota Toward Reduced Cardiovascular Disease Risk. 

Front Microbiol 7:129 

13. Velikonja A, Lipoglavsek L, Zorec M, Orel R, Avgustin G. (2019). Alterations in Gut 

Microbiota Composition and Metabolic Parameters After Dietary Intervention With Barley 

Beta Glucans in Patients With High Risk for Metabolic Syndrome Development. Anaerobe  

55:67–77. .  

14. Xu D, Wang S, Feng M, Shete V, Chu Y, Kamil A, et al. (2021) . Serum Metabolomics Reveals 

Underlying Mechanisms of Cholesterol-Lowering Effects of Oat Consumption: A 

Randomized Controlled Trial in a Mildly Hypercholesterolemic Population. Mol Nutr Food 

Res 65(9):e2001059.  

15. Ferguson JJ, Stojanovski E, MacDonald-Wicks L, Garg ML. (2020) . High Molecular Weight 

Oat Beta-Glucan Enhances Lipid-Lowering Effects of Phytosterols. A Randomised 

Controlled Trial Clin Nutr 39(1):80–9.  

16. Berger K, Falck P, Linninge C, Nilsson U, Axling U, Grey C, et al. (2014)  . Cereal Byproducts 

Have Prebiotic Potential in Mice Fed a High-Fat Diet. J Agric Food Chem 62(32):8169–78 

17. Kristek A, Wiese M, Heuer P, Kosik O, Schar MY, Soycan G, et al. (2019). Oat Bran, But Not 

its Isolated Bioactive Beta-Glucans or Polyphenols, Have a Bifidogenic Effect in an In Vitro 

Fermentation Model of the Gut Microbiota. Br J Nutr 121(5):549–59.  

18. Xue Y, Cui L, Qi J, Ojo O, Du X, Liu Y, et al. . The Effect of Dietary Fiber (Oat Bran) 

Supplement on Blood Pressure in Patients With Essential Hypertension: A Randomized 

Controlled Trial. Nutr Metab Cardiovasc Dis NMCD (2021) 31(8):2458–70.  

19. Salonen A, de Vos WM. Impact of Diet on Human Intestinal Microbiota and Health. Annu 

Rev Food Sci Technol (2014) 5:239–62.  

20. Depommier C, Everard A, Druart C, Plovier H, Van Hul M, Vieira-Silva S, et al. (2019)  . 

Supplementation With Akkermansia Muciniphila in Overweight and Obese Human 

Volunteers: A Proof-of-Concept Exploratory Study. Nat Med 25(7):1096–103 

21. Schneeberger M, Everard A, Gomez-Valades AG, Matamoros S, Ramirez S, Delzenne NM, et 

al. (2015).Akkermansia Muciniphila Inversely Correlates With the Onset of Inflammation, 

Altered Adipose Tissue Metabolism and Metabolic Disorders During Obesity in Mice. Sci 

Rep  5:16643.  

22. Ryan PM, London LEE, Bjorndahl TC, Mandal R, Murphy K, Fitzgerald GF, et al. (2017). 

Microbiome and Metabolome Modifying Effects of Several Cardiovascular Disease 

Interventions in Apo-E-/- Mice. Microbiome 5:30.  .  

23. Mitsou EK, Detopoulou M, Kakali A, Fragopoulou E, Nomikos T, Antonopoulou S, et al. 

(2019)  . Mining Possible Associations of Faecal A. Muciniphila Colonisation Patterns With 

Host Adiposity and Cardiometabolic Markers in an Adult Population. Beneficial Microbes 

10(7):741–9.  

24. Holscher HD, Guetterman HM, Swanson KS, An R, Matthan NR, Lichtenstein AH, et al. 

(2018)  . Walnut Consumption Alters the Gastrointestinal Microbiota, Microbially Derived 

Secondary Bile Acids, and Health Markers in Healthy Adults: A Randomized Controlled 

Trial. J Nutr 148(6):861–7.  

25. Wang J, Li P, Liu S, Zhang B, Hu Y, Ma H, et al. (2020)  . Green Tea Leaf Powder Prevents 

Dyslipidemia in High-Fat Diet-Fed Mice by Modulating Gut Microbiota. Food Nutr Res 

64:3672.  

26. Zeng Q, Li D, He Y, Li Y, Yang Z, Zhao X, et al. (2021)  . Discrepant Gut Microbiota Markers 

for the Classification of Obesity-Related Metabolic Abnormalities. Sci Rep (2019) 
9(1):13424. .  



141 
 

27. Liebisch G, Plagge J, Horing M, Seeliger C, Ecker J. The Effect of Gut Microbiota on the 

Intestinal Lipidome of Mice. Int J Med Microbiol IJMM 311(3):151488.  

28. Zhang L, Liu C, Jiang Q, Yin Y. (2021) . Butyrate in Energy Metabolism: There Is Still More 

to Learn. Trends Endocrinol Metab 32(3):159–69.  

29. Garcia-Carrizo F, Cannon B, Nedergaard J, Pico C, Dols A, Rodriguez AM, et al. (2020) . 

Regulation of Thermogenic Capacity in Brown and White Adipocytes by the Prebiotic 

High-Esterified Pectin and its Postbiotic Acetate. Int J Obes 44(3):715–26.  

30. Müller M, Hernández MAG, Goossens GH, Reijnders D, Holst JJ, Jocken JWE, et al. (2019). 

Circulating But Not Faecal Short-Chain Fatty Acids Are Related to Insulin Sensitivity, 

Lipolysis and GLP-1 Concentrations in Humans. Sci Rep 9(1):12515.  

31. Hernandez MAG, Canfora EE, Pasmans K, Astrup A, Saris WHM, Blaak EE. (2020) . The 

Relationship Between Circulating Acetate and Human Insulin Resistance Before and After 

Weight Loss in the DiOGenes Study. Nutrients 12(2): 339.  

32. Zhao Y, Liu J, Hao W, Zhu H, Liang N, He Z, et al. (2017) . Structure-Specific Effects of Short-

Chain Fatty Acids on Plasma Cholesterol Concentration in Male Syrian Hamsters. J Agric 

Food Chem 65(50):10984–92.  

33. World Health Organization: Cardiovascular disease. 2016 

34. Johnston TP, Korolenko TA, Pirro M and Sahebkar A: 2017. Preventing cardiovascular 

heart disease: Promising nutraceutical and non-nutraceutical treatments for cholesterol 

management. Pharmacol Res. 120:219–225.  

35. Caparros-Martin JA, Lareu RR, Ramsay JP, Peplies J, Reen FJ, Headlam HA, Ward NC, Croft 

KD, Newsholme P, Hughes JD, et al. (2017).: Statin therapy causes gut dysbiosis in mice 

through a PXR-dependent mechanism. Microbiome. 5:95.  

36. Ohira H, Tsutsui W and Fujioka Y. (2017): Are short chain fatty acids in hut microbiota 

defensive players for inflammation and atherosclerosis. J Atheroscler Thromb. 24:660–

672.  

37. Hernandez-Rodas MC, Valenzuela R and Videla LA. (2015). Relevant aspects of nutritional 

and dietary interventions in non-alcoholic fatty liver disease. Int J Mol Sci. 16:25168–

25198. 

38. Burton-Freeman B, Liyanage D, Rahman S and Edirisinghe I. (2017).: Ratios of soluble and 

insoluble dietary fibers on satiety and energy intake in overweight pre- and 

postmenopausal women. Nutr Healthy Aging. 4:157–168.  

39. Torcello-Gómez A, Fernández Fraguas C, Ridout MJ, Woodward NC, Wilde PJ and Foster 

TJ.(2015).: Effect of substituent pattern and molecular weight of cellulose ethers on 

interactions with different bile salts. Food Funct. 6:730–739.  

40. Mosikanon K, Arthan D, Kettawan A, Tungtrongchitr R and Prangthip P. (2017).: Yeast β-

glucan modulates inflammation and waist circumference in overweight and obese 

subjects. J Diet Suppl. 14:173–185  

41. Vetvicka V and Vetvickova J. (2014): Anti-stress action of an orally-given combination of 

resveratrol, β-glucan, and vitamin C. Molecules. 19:13724–13734.  
42. Legentil L, Paris F, Ballet C, Trouvelot S, Daire X, Vetvicka V and Ferrières V. (2015)): Molecular 

interactions of β-(1→>3)-glucans with their receptors. Molecules. 20:9745–9766. View Article  

43. Besler C, Lüscher TF and Landmesser U.(2012).: Molecular mechanisms of vascular effects of high-

density lipoprotein: Alternations in cardiovascular disease. EMBO Mol Med. 4:251–268.  

44. Rosenson RS, Brewer HB Jr, Ansell BJ, Barter P, Chapman MJ, Heinecke JW, Kontush A, Tall AR and 

Webb NR. (2016).: Dysfunctional HDL and atherosclerotic cardiovascular disease. Nat Rev Cardiol. 

13:48–60.  

Gistera A and Hansson GK. (2017).: The immunology of atherosclerosis. Nat Rev Nephrol. 13:368–

380  



142 
 

Samarra J. Pure Appl. Sci., 2023; 5 (3): 128-136-142                                                                                         Su’adod O. 

 
Samarra Journal of Pure and Applied Science 

www.sjpas.com 
 

p ISSN: 2663-7405 
e ISSN: 2789-6838 

 لذكور الجرذان  الدمويةبعض المتغيرات دراسة تأثير مشروبات الشعير على 
 شيرين جمعة خليفة، سؤدُد أسامة الخطيب

 العراق ،الأنبار، جامعة الانبار، هيت–لية العلوم التطبيقية ك

 معلومات البحث:  الخلاصة:
 

صممت التجربة لغرض دراسة تأثير مشروب الشعير على التغيرات الفسلجية 

تم تقسيم وتوزيع الحيوانات المختبرية  البيض وقدوالكيموحيوية في ذكور الجرذان 

( من 5جموعة )عشوائيا الى اربعة مجموعات وبصورة متساوية حيث ضمت كل م

في كل من كمية الهيموجلوبين معنوية اظهرت النتائج زيادة .ذكور جرذان البيض

والنسبة المئوية لحجم الخلايا المرصوصة للمجموعة العائدة لشراب البيرة مقارنة مع 

 .التواليعة السيطرة ومقارنة بمجموعة الشراب السعودي والعراقي على مجمو

اظهرت النتائج زيادة معنوية في عدد كريات الدم الحمر لدى مجموعة شراب البيرة 

والشعير السعودي مقارنة بمجموعة السيطرة ومجموعة شراب الشعير العراقي كذلك 

كريات الدم الحمر مقارنة  الحال اظهرت مجموعة السيطرة انخفاض معنوي في عدد

اظهرت النتائج زيادة معنوية في عدد خلايا الدم  .سواءبالمجاميع الأخرى على حدٍ 

البيض في مجموعة الشعير السعودي مقارنة مع مجموعة السيطرة ومجموعة البيرة 

بينما اظهرت النتائج انخفاض معنوي ملحوظ في عدد  التوالي،والشراب العراقي على 

خلايا الدم البيض في مجموعة شراب الشعير العراقي مقارنة مع السيطرة 

اظهرت النتائج زيادة معنوية في عدد الصفيحات الدموية في   .والمجموعات الأخر

مجموعة الشعير العراقي مقارنة مع مجموعة السيطرة ومجموعة البيرة والشراب 

اظهرت النتائج انخفاض معنوي ملحوظ في عدد  التوالي، بينمالسعودي على ا

اظهرت كما  الأخرى،المجموعات  السيطرة مقارنةالصفيحات الدموية في مجموعة 

النتائج في انخفاض معنوي في تركيز الكلوكوز في الدم الجرذان البيض في مجموعة 

بمجموعة  البيرة مقارنةمجموعة الشعير العراقي مقارنه بمجموعة الشعير السعودي و

اظهرت النتائج في ارتفاع معنوي في تركيز الكوليسترول في مصل  .السليمةالسيطرة 

دم ذكور الجرذان البيض لدى مجموعة الشعير العراقي والبيرة والسعودي على 

 التوالي مقارنة بمجموعة السيطرة 
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