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Abstract  :  The present work  aimed to evaluate the effect of ( oats bran , 

corn bran and wheat bran)adried powders , the combination of all(10%) 

on diabetic rats. For this purpose , the study included  30 rats about 

100/140(g) weight. Biological & chemical analysis of serum and 

histopathological investigation of internal organs were carried out. The 

results could be summarized as follows: 

 Due to diabetes, BWG lowered and FI reaisedwhen diabetic rats 

feeding on basal diet contained ( oats, corn or wheat brans)adried 

powders. 

 Due to diabetes, serum glucose level was raised, but when feeding on 

basal diet contained ( oats, corn and wheat brans)or 

mixureaconcentration(10%) it decreased . Feed with oats bran 

recorded the highest decrement HB level . 

 Followed  the same trend also  increased TC , TG, LDL & VLDL 

,While, decreased  the serum  HDL . 

 

Key word : oats bran , corn bran, wheat bran,  blood glucose, 

                  lipids profiles. 
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Introduction 

 Diabetes is a disease in which blood glucose, or blood sugar, levels 

are too high. Glucose comes from the foods eaten. Insulin is a hormone 

that helps the glucose get into our cells to give them energy. With type 

one diabetes, body does not make insulin(Mathersetal.,2006). With type 

twe diabetes, is more common type, body does not make or use insulin 

well. Without enough insulin, glucose stays in our blood. We can also 

have prediabetes. This means that  blood sugar is higher than normal but 

not high enough to be called diabetes. Having  prediabetes puts us at a 

higher risk of getting type 2 diabetes (International Diabetes 

Federation , 2006). 
 Over time, having too much glucose in blood can cause serious 

problems. It can damage eyes, kidneys, and nerves. Diabetes can also 

cause heart disease, stroke and even the need to remove a limb. Pregnant 

women can also get diabetes, called gestational diabetes 

(Barrettetal.,2012). 
 Blood tests can show if t the person have diabetes. One type of test, 

the HbA1c, can also check on how you are managing your diabetes. 

Exercise, weight control and sticking to meal plan can help control 

diabetes. We should also monitor our blood glucose level and 

take medicine if prescribed (Kitabchi et al.,2009). 

 Bran of whole wheat grain is your address to fight aging, cancer and 

chronic diseases)Arguedasetal ,2013(. wheat bran or roast is a solid 

outer layer of grain, often produced as a byproduct of the mills by 

producing refined flours which remove their outer husks. When the bran 

is removed from the grain, the grains lose a large part of their nutritional 

value. (Krishnasamy and Abell., 2018).  

 Oat bran is rich in fiber, soluble in water, and after combining with 

water and absorbing it, it gives a thick mixture that is rapidly reduced in 

the intestinal flap, so it is very important to get rid of chronic 

constipation.(Cukierman.,2005). 

 Eating oat bran also helps to improve the metabolism of glucose in 

the blood, especially in people who complain of diabetes, which limits 

the use of insulin or antihypertensive drugs(WHO., 2013). 

 Corn bran or miller's bran is a solid outer layer of grain, consisting of 

a common alkaloids .and together with germs, are an integral part of 

whole grains, and are often produced as a by-product of the mills 

through the production of refined flour (Rosberger.,2018). When the 

https://medlineplus.gov/bloodsugar.html
https://medlineplus.gov/diabetestype1.html
https://medlineplus.gov/diabetestype1.html
https://medlineplus.gov/diabetestype2.html
https://medlineplus.gov/diabetestype2.html
https://medlineplus.gov/prediabetes.html
https://medlineplus.gov/diabetescomplications.html
https://medlineplus.gov/diabetescomplications.html
https://medlineplus.gov/diabeticeyeproblems.html
https://medlineplus.gov/diabetickidneyproblems.html
https://medlineplus.gov/diabeticnerveproblems.html
https://medlineplus.gov/diabeticheartdisease.html
https://medlineplus.gov/diabetesandpregnancy.html
https://medlineplus.gov/diabeticdiet.html
https://medlineplus.gov/diabetesmedicines.html
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bran is removed from the grain, the grains lose part of their nutritional 

value(Aril,2013).             

Materials and Methods  
Materials: 

 Casein, all vitamins, all minerals, cellulose, cholinchloride, 

Methionine, alloxanwere obtained from El-Gomhoria Company 

for Drugs and Medical Equipments, Cairo, Egypt. 

 Oats,corn and wheat brans  were obtained from locl market of 

Menoufia , Egpyt. 

 Adult male albino rats, were obtained from the lab of Facultyof Home 

Economics ,MenoufiaUniversity . 

Diets: 

Basal Diet: 

 The basal diet was consisted of 20% protein (casein), 10% sucrose, 

4.7% corn oil, 2% choline chloride, 1% vitamin mixture, 3.5% salt 

mixture and 5% fiber (cellulose). Corn starch up 100% (Astooret 

al.,2016). 

Methods: 

Preparation of grains: 

 The above mentioned  grains were done  grinding by using an electric mill 

to obtain a fine powder. This powder was kept in glass jars which were sealed 

good ,then kept in dry cool place until used. (Saydahet al.,2001). 

Preparation of diabetic rats (alloxan): 
 Diabetes was induced in normal healthy male albino rats via 

intraperitoneal injection of alloxan(150 mg/kg body weight). Six hours after  

injection of alloxan, fasting blood samples were obtained by retro – orbital 

method to estimate fasting serum glucose. Rats having fasting serum glucose 

more than 160 (mg/dl) were considered diabetics. (Santaguidaet al.,2008). 

Experimental Desgine: 

 The rats were divided into 6 groups (5 rats each);the first group used 

as a control group(-) and was fed on control basal diet, while the other 

groups were fed on hyperglycemia diets supplemented with different 

plant levels at 10 %, all groups were fed for 28 days as follows: 

Group (1):Normal rats fed on basal diet only for the duration of the 

experiment, as a control negative (-) group   (healthy rats). 

Group (2):Diabetic rats fed on basal diet only as a control positive (+) 

for diabetic rats. 
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Group (3):Diabetic rats fed on basal diet with substitution of 10% dried 

powder from oats bran.  

Group (4): Diabetic rats fed on basal diet with substitution of 10% dried 

powder from corn branGroup (5):Diabetic rats fed on basal 

diet with substitution of 10% dried powder from wheat bran.  

Group (6):Diabetic rats fed on basal diet with substitution of 10% dried 

powder of mixture of all brans. 
 

Results and Discussion 

Table (1): Effect of Oats, Corn, Wheat  and their mixtures Bran on 

BWG, FI & FER of rats 

 

Treatment/Parameter BWG (g)\d FI (g)\d FER (g)\d 

Control group (-) 3.13
a
±0.97 14.10

b
±0.21 0.22

a
±0.50 

Control group (+) 2.70
b
±1.12 16.97

a
±0.21 0.16

c
±0.70 

Oats bran 2.72
b
±1.01 12.60

d
±1.00 0.22

a
±0.41 

Corn bran 3.04
ab

±0.66 14.30
b
±0.20 0.21

a
±0.60 

Wheat bran 3.05
ab

±0.95 14.55
ab

±0.25 0.20
a
±0.61 

Mixture bran 2.62
c
±0.15 13.61

c
±0.57 0.19

b
±0.21 

L.S.D 0.81 0.89 0.74 

 

Data are expressed as mean ±SD. Values within row having superscripts are 

significantly .Different(P≤0.05).by one way ANOVA followed by Duncan's multiple 

range test (a,b,c,d,e). 
   

 The mean value of  body weight gain of rats fed on various diets was 

shown in table (1). It could be noticed that the mean value of (BWG) of 

control (+) group was lower than control (-) group being 2.70 (g) and  

3.13 (g), respectively. Which showing significant difference  as 

compared to control (-) group. While, wheat bran  recorded  the highest  

BWG, while the lowest value recorded for corn group .while, mixture 

bran with a significant difference  as compared to wheat bran group. The 

mean values were 1.04(g) and 0.65(g), respectively. This was also 

reported by (Haw, J et al.,2017) showed that corn ,oats and mixture 

group contained low of total BWG  when compared to control (-) 

while(Bartte ,k.and Al ,M .,2001) Showed that high  BWG in group 

wheat bran. 
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 Also , the mean value of  feed intake gain of rats fed on various diets 

was shown in table (1(.It could be noticed that the mean value of (FI) of 

control (+) group was higher than control (-) group being 16.97 (g) and 

14.10 (g), respectively. Which showing significant difference  as 

compared to control (-) group. While, wheat  bran  recorded the highest 

FI, while the lowest value recorded for oats bran with a significant 

difference  as compared to wheat group. The mean values were 12.60 (g)  

and 14.55 (g), respectively. This was also reported by (Mottalib, A et 

al.,2017) showed that oats group high FI and low in corn bran group 

when compare to control groups. 

 In case of feed efficiency ratio gain of rats fed on various diets was 

shown in table (1). It could be noticed that the mean value of (FER) of 

control (+) group was lower than control (-) group being 0.16(g) and 

0.22(g), respectively. Which showing no significant difference as 

compared to control (-) group.  While, oats bran recorded the highest 

FER ,  the lowest value recorded for mixture brans, corn and wheat bran 

with no significant difference as compared to wheat bran group. The 

mean values were 0.21(g) and 0.20 (g), respectively. (Emadian, A et 

al.,2015) reported that FER was high in oats ,corn and wheat brans. 
 

Lipid profile  : 

Table (2): Effect of Oats, Corn, Wheat and their mixtures brans on 

Lipid Profile of rats  
 

Treatment/Parameter TC(mg\dl) TG(mg\dl) HDL(mg\dl) LDL(mg\dl) 
VLDL 

(mg\dl) 

Control group (-) 86
a
±8 63.5

a
±8.5 32.5

a
±9 40.8

b
±10.9 12.7

a
±.8 

Control group (+) 91
a
±9.5 73

a
±7.5 30

a
±7.5 46.4

a
±6.9 14.6

b
±3.1 

Oats bran 79
a
±9.5 59.5

a
±11 44

a
±8.5 23.1

c
±7.5 11.9

a
±1.3 

Corn bran 76.5
a
±9 60.7

a
±11.8 39

a
±9.5 25.4

c
±6.5 12.1

a
±1.3 

Wheat bran 76.5
a
±7 60.1

a
±11.5 40

a
±9.5 24.5

c
±7.1 12

a
±1 

Mixture bran 72.5
a
±10.8 52.8

a
±9.1 38

a
±9.5 23.9

c
±6.5 10.6

a
±1.1 

F Value 1.7 0.4 0.5 5.3 0.7 

L.S.D(P≤0,05) 16.1 17.8 9.2 13.7 2.8 

Data are expressed as mean ±SD. Values within row having superscripts are 

significantly .Different(P≤0.05).by one way ANOVA followed by Duncan's multiple 

range test (a,b,c,d,e). 

 The mean values of cholesterol gain of rats fed on various diets was 

shown in table (2). It could be noticed that the mean value of (TC) of 
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control (+) group was higher than control (-) group being 91 vs 86 mg\dl 

, respectively. Which showing no significant difference as compared to 

control (-) group. While, oats and wheat diets  recorded the highest (TC),  

the lowest value recorded for the mixtures.the mean values were 79 and 

72.5 mg\dl, respectively. This trend was also reported by (Grams et 

al.,2015). 
 Results concerning triglycerides in table (2) showed that there were 

no significant difference ( p<005) between all groups under study . 

Moreover  ,  high density lipoprotein  of rats fed on various diets was shown 

in table (2) . It could be noticed that the mean value of (HDL) of control (+) 

group was less than control (-) group being 30 and 32.5 mg\dl, respectively. 

Which showing no significant difference between them.  While, oats 

recorded the highest (HDL),   the lowest value was recorded with mixtures 

bran , corn and Wheat bran with no significant difference as compared to 

Oats group. The mean values were 44 vs 38 mg\dl, respectively. This trend of 

changes was also reported by (MacIsaacet al.,2018). 

 The mean value of  low density lipoprotein of rats fed on various diets was 

shown in table (2) . It could be noticed that the mean value of (LDL) of 

control (+) group was higher than control (-) group being 46.4 vs 40.8 mg\dl, 

respectively. Which showing significant difference (P≤0.05) between them . 

While, oats bran recorded the highest (LDL), while the lowest value recorded 

for the mixure diet with significant difference (P≤0.05) . The mean values 

were 25.4 vs 23.9, respectively. This trend of changes  was also reported by 

(Pozzilliet al.,2014). 

 On the other hand, the mean values of very low density lipoprotein of rats 

fed on various diets was shown in table (2).  It could be noticed that the mean 

value of (VLDL) of control (+) group was higher  than control (-) group 

being 14.6 and 12.7 mg\dl, respectively. Which showing no significant 

difference between them . While, corn recorded the highest (VLDL),  the 

lowest value recorded for mixture of oats, corn and bran with no 

significant difference as compared to Corn group. The mean values were 

12.1 and 10.6 mg\dl, respectively. This trend of change also reported by 

(Krentz  and Bailey .,2005). 
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Table (3): Effect of Oats, Corn,Wheat and their mixture brans on 

Random Blood Glucose (RBs)& Hemoglobin (HB)of rats 
 
 

 

Treatment/Parameter Glucose (mg\dl)       HbA1c (mmol\mol) HB    (g\dl) 

Control group (-) 114.00
c
±9.00 5.70

b
±0.90 15.50

ab
±0.90 

Control group (+) 160.00
a
±10.00 7.13

a
±0.950 14.70

b
±0.90 

Oats bran 90.01
d
±9.00 4.39

c
±0.80 17.50

a
±1.20 

Corn bran 112.67
c
±6.75 5.27

c
±0.35 16.50

ab
±1.10 

Wheat bran 119.57
b
±9.75 5.41

b
±1.00 15.73

ab
±0.85 

Mixture bran 110.00
c
±7.00 5.60

b
±0.85 16.70

ab
±1.10 

L.S.D. 15.43 1.48 1.808 

 

Data are expressed as mean ±SD. Values within row having superscripts are 

significantly .Different(P≤0.05).by one way ANOVA followed by Duncan's multiple 

range test (a,b,c,d,e). 
 

 The mean values of random blood Sugar (Glucose) of rats fed on 

various diets was shown in table (6) . It could be noticed that the mean 

value of (Glucose) of control (+) group was higher than control (-) group 

being 160.00(mg\dl) and 114.00(mg\dl), respectively. Which showing 

significant difference (P≤0.05) as compared to control (-)group. While, 

wheat bran recorded the highest (Glucose), while the lowest value 

recorded for oats with significant difference (P≤0.05) as compared to 

corn,wheat,and mixture brans groups . The mean values were 

90.01(mg\dl) and (119.57,112.67,110.00) (mg\dl), respectively. This 

trend of changes  was also reported by (American Diabetes 

Association.,2014  (  

 On the other hand, the mean value of glycated hemoglobin was 

shown in table (6) . It could be noticed that the mean value of (HbA1c) 

of control (+) group was higher than control (-) group being 7.13 

(mmol\mol) and 5.70 (mmol\mol), respectively. Which showing 

significant difference (P≤0.05) as compared to control (-) group. While, 

mixture bran group recorded the highest (HbA1c), while the lowest 

value recorded for oats with significant difference (P≤0.05) as compared 

to mixture bran group. The mean values were 4.39 (mmol\mol) and 5.60 
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(mmol\mol), respectively. This trend of changes was also reported by 

(Polisena, J et al.,2009). 

 In the case of the mean value of hemoglobin gain of rats fed on 

various diets values are shown in table (6) . It could be noticed that the 

mean value of (HB) of control (+) group was Lower than control (-) 

group being 14.70(g\dl) and 15.50(g\dl), respectively. Which showing 

no significant difference as compared to control (-) group. while oats 

recorded the highest (HB),  the lowest value recorded for wheat bran 

with no significant difference as compared to oats group. The mean 

values were 17.50(g\dl) and 15.73(g\dl), respectively. This trend of 

changes  was also reported by  (Gale, E,A et al.,2001) Results of 

table(6) obtained by ((American Diabetes Association.,2014); 

(Polisena, J et al.,2009); (Gale, E,A et al.,2001)) they found that oats 

and corn brans decreased (RBs and HBA1c) .but it  increased (HB) in 

the blood .
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تأثيز نخبلة الحبىة المختلفة كمىاد مضبفة للأغذية ودراستهب بيىلىجيب علي 

 الفئزان المصببة بمزض السكز
 

 سحز عثمبن الشبفعى ، شيمبء أحمذ صبدق 
كهيخ  -ثبحش ثقسى انزغزيخ وعهىو الأؼعًخ،جبيعخ انًُىفيخ -كهيخ الاقزصبد انًُضني  -انزغزيخ وعهىو الأؼعًخ  اسزبر

 جبيعخ -الاقزصبد انًُضني 

 
 

 الملخص العزبي 

يهذف هزا انعًم إني دساسخ رأصيش َخبلاد انزسح وانشىفبٌ وانقًح ) انشدح ( وخهيػ يٍ جًيع  

رًذ إصبثزهب ثًشض انسكش عٍ ؼشيق انحقٍ ثًبدح الأنىكسبٌ  زينهزِ انُخبلاد عهي انفئشاٌ ا

ورنك ثخفط يسزىي انسكش في انذو ثىاسؽخ هزحانُخبلاد وقذ رى ؼحٍ هزحانُخبلاد جيذا ثعذ 

% يٍ هزِ 01رجفيفهب نزصجح َبعًخ حزي لا رحذس إعبقخ أصُبء إعؽبئهب نهفئشاٌ ورنك ثزشكيض 

 % يٍ يخهىؼهى . 01انُخبلاد وأيعب 

 ورى إجشاء انزحبنيم انجيىنىجيخ و انكيًيبئيخ نًصم انذو .

 -وظهشد انُزبئج وانزي يًكٍ رهخيصهب عهي انُحى انزبني :

 ( ٌثبلإصبثخ ثبنسكشي قم يؤشش اكزسبة انىصBWG ( و انغزاء انًزُبول ) FI ٌنهفئشا ) 

  ( صاد يؤششFER  ، ( ورنك ثعذ حقٍ انفئشاٌ ورغزيزهب عهي انُخبلاد ) انشىفبٌ ، انزسح

 انشدح و انًخهىغ (  ورنك نزحسٍ انزًضيم انغزائي في انجسى

  ثعذ الاصبثخ نهفئشاٌ صاد يسزىي انجهىكىص وفي يصم انذو نهفئشاٌ ونكٍ عُذ إؼعبيهب

يسزىي انجهىكىص وخبصخ في % يٍ انُخبلارئَخفط  01انُظبو انغزائي الاسبسي ثبلإظبفخ اني 

انًجًىعخ انضبنضخ انزي رزغزي عهي انشىفبٌ حيش حققذ افعم انُزبئج ورنك ثبنًقبسَخ 

 ثبنًجًىعبد الأخشي وخبصخ انًجًىعخ ) كُزشول يىجت ( .

  ثزغزيخ انفئشاٌ انًصبثخ ثبنسكشي عهي انغزاء الأسبسي ثبلإظبفخ اني انُخبلاد ادي رنك اني

 ( .  TC,LDL,VLDL,TGاَخفبض يسزىي ) 

  ( انفئشاٌ انزي رغزد عهي انعهيقخ الأسبسيخ ثبلإظبفخ اني َخبنخ انشىفبٌ وخهيػ انُخبلاد

 .   (LDL)انًجًىعخ انضبنضخ وانسبدسخ ( حققذ أعهي َسجخ اَخفبض في يسزىي 

 

 وحبنخ انذهىٌ . –سكش انذو  –انشدح  –انزسح  –: َخبلاد انشىفبٌ  المفتبحية الكلمبت
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