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Abstract 
The effects of different concentrations (2.5 and 5%) of white 

and brown oat (Avena sativa) on diabetic rats were evaluated. Forty rats 

were used in this study and divided into 8 groups, each group contain 5 

rats. Rats were treated by streptozotocin (STZ) at dose of 40 mg/kg body 

weight to induced diabetic. Results showed that rats fed on 5 % mixture 

powder recorded the lowest glucose level with significant differences 

being,109.5 mg/dl. The lower Aspartate Transaminase(GOT) and 

Alanine Transaminase (GPT)liver enzyme of treated group recorded for 

group fed on 5% mixture powder but, the highest value recorded for 

group fed on 2.5% white oat powder with significant difference. Lowest 

value of triglyceride and cholesterol recorded for group fed on 5% 

mixture powder. The highest High Density Lipoprotein cholesterol 

(HDL-c) of treated group recorded for group fed on5% oats mixture 

powder. While, the highest Low Density Lipoprotein cholesterol(LDL-c) 

of treated group recorded for rats fed on 5%  white oat powder.The 

highest Very low Density Lipoprotein cholesterol (VLDL-c) of treated 

group recorded for rats fed on2.5%  brown oat powder. The lowest urea, 

uric acid and creatinine levels of treated group recorded for group fed on 

5%oats mixture powder. 

In Conclusion , the main purpose of this study is the effect of the 

difference concentration of oats " Brown – White" on diabetic and there 

for benefits on general health.   
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Introduction 
Diabetes mellitus is an endocrinological and/or metabolic 

disorder with anincreasing global prevalence and incidence, and 
Diabetic Association, (2011) defined  diabetes as a chronic disease that 
requires continuous medical care and patient self-management education 
to prevent acute complications and reduce the risk of long-term 
complications. High blood glucose levels are  symptomatic  of  diabetes  
mellitus  as  a  consequence  of  inadequate pancreatic  insulin  secretion  
or  poor  insulin-directed  mobilization  of glucose by target  cells. 
Diabetes mellitus is aggravated by and associated with metabolic 
complications thatcan subsequently lead to premature death.  This 
review explores diabetes mellitus in terms of its historical perspective,  
biochemical  basis,  economic  burden,  management interventions along 
with the future perspectives (Pieroet al .,2015). 

Oats (Avena sativa) is a class of cereal grain essentially grown 
for human consumption as well as for livestock fodder(Daou and 
Zhang,2012).The common oat (Avena sativa) is species of cereal grain 
mainly grown for its utilization for human consumption as oatmeal as 
well as for livestock feed, oat has always been regarded as a health 
promoting food without clear knowledge of its specific health related 
effects ,these beneficial effects are chiefly due to the soluble fiber 
content of oats ,today oats is among the richest and most economical 
sources of soluble dietary fiber The present interest in soluble oat fiber 
originated from reports that showed that dietary oats can help in 
lowering cholesterol (Tiwari  and Cummins, 2011). 
              These contribute to over 60% of the world food production 
providing about 50 percent of protein and energy necessary for the 
human diet,oats provide more protein, fiber, iron and zinc than other 
whole grains,oats are reported be unique among cereals as they are 
therapeutically active against diabetes, dyslipidemia, hypertension, 
inflammatory state and vascular injury than other grains which are 
predominantly insoluble, such as wheat or rice(Sangwanet al., 2014). 

Aroet al., (2007)reported thatit is well known that dietary oat 
have been reported to reduce serum cholesterol and obesity, prevent 
coronary heart disease, and improve symptoms of diabetes, numerous 
studies indicate that oat have high contents of β-glucan which is 
beneficial to human health, as it isconsidered to be responsible for these 
health benefits,oat contains 2.0 - 7.5% β-glucan, 13 - 20% protein, 2 - 
12% crude fat, and about 60% starch. 

Hooda et al.,(2010) reports of research findings that oat dietary 
fiber could effectively lower cholesterol and blood glucose, and protect 
and prevent against various diseases. Moreover, there are many studies 
indicating the efficacy of oat bran in reducing total cholesterol (TC) and 
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LDL-C concentrations while either increasing or having no effect on 
plasma HDL-C concentrations in humans (Charlton et al., 2011). 

 
Therefore, the main purpose of this study is: 

In Conclusion , the main purpose of this study is the effect of the 
difference concentration of oats " Brown – White" on diabetic and there 
for benefits on general health.   
Material & Methods 
Materials 

White oat (Avena sativa) and brown oat were obtained from local 
market, Menoufia Governorate, Egypt. 
Cholesterol powder 

Pure white crystalline cholesterol powder and saline solutions 
were purchased from SIGMA Chemical Co., (USA). 
Casein, cellulose, choline chloride, and DL Methionine 

Casein, cellulose, choline chloride powder, and DL methionine 
powder, were obtained from Morgan Co. Cairo, Egypt. 
Experimental animals 

A total of 40 adult normal male albino rats Sprague Dawley 
strain weighing 140±10 g were obtained from Vaccine and Immunity 
Organization, Ministry of Health, Helwan Farm, Cairo, Egypt. 
The chemical kits 

Chemical kits used for determination the (TC, TG, HDL-c, 
ALT, AST,  urea, creatinin, albumin) were obtained from Al-Gomhoria 
Company for , Cairo, Egypt.  
Methods 
Experimental design 

Forty adult male white albino rats, Sprague Dawley Strain, 10 
weeks age, weighing (140±10g) were used in this experiment. All rats 
were fed on basal diet(casein diet)  prepared according to American 
Institute of Nutrition (AIN) (1993) for 7 consecutive days. After this 
adaptation period, rats are divided into 8 groups, each group which 
consists of 5 rats as follows, group (1): Rats fed on basal diet as negative 
control. Group (2): Injected by streptozotocin a dose of 40 mg per kg of 
weight of the rat and used as a positive control group. Group (3): A 
group infected diabetic fed on the white oat as powder by 2.5% of the 
weight of the rat.Group (4): A group infected diabetic fed on the white 
oat as   powder by 5% of the weight of the rat.Group (5): A group 
infected diabetic fed on the brown oat as powder by 2.5% of the weight 
of the rat.Group (6): A group infected diabetic fed on the brown oat as 
powder by 5% of the weight of the rat.Group (7): A group infected 
diabetic fed on the mixture white oat and brown oat as powder by 2.5% 
of the weight of the rat.Group (8): A group infected  diabetic fed on the 
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mixture white oat and brown oat   as powder by 5% of the weight of the 
rat.During the experimental period, the body weight and food intake 
were estimated weekly and the general behavior of rats was 
observed.The experiment will take 28 days, at the end of the 
experimental period each rat weight separately then, rats are slaughtered 
and collect blood samples. Blood samples were centrifuged at (4000 
rpm) for ten minute to separate blood serum, then kept in deep freezer 
till using.  
Blood sampling 
           After fasting for 12 hours, blood samples in initial times were 
obtained fromhepatic portal vein at the end of each experiment. Blood 
samples were collected into a dry clean centrifuge glass tubes and left to 
clot in water bath (37°C) for 28 minutes, then centrifuged for 10 minutes 
at 4000 rpm to separate the serum, which were carefully aspirated and 
transferred into clean cuvette tube and stored frozen at -20°C till analysis 
according to the method described by Schermer (1967). 
Biochemical Analysis 
Lipids profile 
Determination of serum total cholesterol 

Serum total cholesterol was determined according to the 
colorimetric method described by Thomas (1992). 
Determination of serum triglycerides 

Serum triglycerides were determined by enzymatic method 
using kits according to the Young, (1975) and Fossati, (1982). 
Determination of high density lipoprotein (HDL-c) 

HDLc was determined according to the method described 
byFredewaid (1972) and Grodon and Amer (1977). 
Calculation of very low density lipoproteincholesterol (VLDL-c) 

VLDLc was calculated in mg/dl according to Lee and Nieman 
(1996) using the following formula:  
VLDL-c (mg/dl) = Triglycerides / 5 
  Calculation   of   low   density   lipoprotein cholesterol (LDL-c) 

LDLc was calculated in mg/dl according to Lee and Nieman 
(1996) as follows: 
LDL-c (mg/dl) = Total cholesterol – HDL-c – VLDL-c 
Liver functions 

Determination of serum alanine aminotransferase (ALT), serum 
asparatateaminotransferase (AST), were carried out according to the 
method of (ClinicaChimica Acta 1980, Hafkenscheid 1979 and Moss 
1982),respectively. 
Kidney functions 
Determination of serum urea, serum creatinin and serum uric acid 
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Serum urea and serum creatinin were determinated by 
enzymatic method according to (Patton and Crouch 1977 and Henry 
1974).While, serum uric acid was determined calorimetrically according 
to the method of Barham and Trinder (1972). 
Determination of blood glucose 

Enzymatic determination of plasma glucose was carried out 
calorimetrically according to the method of Tinder (1969). 
Statistical analysis 

The data were analyzed using a completely randomized 
factorial design (SAS, 1988) when a significant main effect was 
detected; the means were separated with the Student-Newman-Keuls 
Test. Differences between treatments of (P≤0.05) were considered 
significant using Costat Program. Biological results were analyzed by 
One Way ANOVA. 
RESULTS AND DISCUSSION 

Data presented in Table (1) show the effect of white and brown 
oat on glucose levels of diabetic rats.The obtained results indicated that 
the highest glucose level recorded for positive control group, while the 
lowest level recorded for negative control group with significant 
differences (P≤0.05). The mean values were 250 and 101 mg/dl, 
respectively. 

On the other hand, rats fed on 5 % oats mixture recorded the 
lowest glucose level with significant differences (P≤0.05).  The mean 
value was 109.5 mg/dl. While, the higher glucose level in diabetic rats 
recorded for 2.5 % white oats with significant differences (P≤0.05). The 
value was 131.00 mg/dl. It could be concluded that 5 % oats mixture 
recorded the best treatment which showed highest reduction in glucose 
levels.These results are in agreement with  Nazanin et al ., (2016) 
reported that oat β-glucan as a dietary agent for minimizing postprandial 
glucose and showed that modulating the activity of the key intestinal 
glucose transporters with oat β-glucan could be an effective way of 
lowering blood glucose levels in patients with diabetes.Wood et 
al.,(2007)suggested that there reductions in glucose and insulin 
responses after a meal are mainly due to the viscosity caused by oats. 

Data given in Table (2) show the effect of oat (white and 
brown) and their mixtures on liver functions (GOT and GPT) of diabetic 
rats.The obtained results indicated that they GOT liver enzyme of 
positive control rats group recorded the highest value when compared 
with negative control group with significant difference (P≤0.05). The 
mean values were 58.82 and 13.20 U/L, respectively.While, the highest 
GOT liver enzyme of treated group recorded for group fed on 2.5 % 
white oat but, the lowest value recorded for group fed on 5% oats 
mixture with significant difference (P≤0.05). The mean values were 
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42.40 and 21.70 U/L, respectively. As conclusion, it could be indicated 
that the 5 % oats mixture has synergistic effect on reduction of liver 
enzymes levels. 

In case of GPT liver enzyme of positive control rats group 
recorded the highest value when compared with negative control group 
with significant difference (P≤0.05). The mean values were 22.35 and 
7.15 U/L, respectively.While, the highest GPT liver enzyme of treated 
group recorded for group fed on 2.5 % white oat but, the lowest value 
recorded for group fed on 5% oats mixture with significant difference 
(P≤0.05). The mean values were 13.00 and 8.75 U/L, respectively. As 
conclusion, it could be indicated that the 5 % oats mixture has 
synergistic effect on reduction of liver enzymes levels. These results are 
in agreement with Hong et al., (2013), data showed that consumption of 
oat reduced body weight, BMI, body fat and the waist-to-hip ratio, 
profiles of hepatic function, including AST, but especially ALT, were 
useful resources to help in the evaluation of the liver, oat could attenuate 
obesity, body fat deposition, waist circumstance, and improve serum 
parameters and liver function to prevent hepatic steatosis in obese 
subjects, consumption of oat reduced obesity, abdominal fat, and 
improved lipid profiles and liver functions, taken as a daily supplement, 
oat could act as an adjuvant therapy for metabolic disorders. 

Data presented in Table (3) show the effect of oat (white and 
brown) and their mixtures on urea, uric acid and creatinine of diabetic 
rats.The obtained results indicated that the urea level of positive control 
rats group recorded the highest value when compared with negative 
control group with significant difference (P≤0.05). The mean values 
were 69.05 and 38.0 mg/dl, respectively.While, the highest urea level of 
treated group recorded for group fed on 2.5 % brown oat but, the lowest 
value recorded for group fed on 5% oats mixture with significant 
difference (P≤0.05). The mean values were 55.81 and 39.80 mg/dl, 
respectively. 

On the other hand, the uric acid level of positive control rats 
group recorded the highest value when compared with negative control 
group with significant difference (P≤0.05). The mean values were 3.17 
and 1.31mg/dl, respectively. While, the highest uric acid level of treated 
group recorded for group fed on 2.5 % white oat but, the lowest value 
recorded for group fed on 5% oats mixture with significant difference 
(P≤0.05). The mean values were 2.41 and 1.10 mg/dl, respectively. 

In case of creatinine, the level of positive control rats group 
recorded the highest value when compared with negative control group 
with significant difference (P≤0.05). The mean values were 67.15 and 
29.40 mg/dl, respectively. While, the highest creatinine level of treated 
group recorded for group fed on 2.5 % white oat but, the lowest value 
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recorded for group fed on 5% oats mixture with significant difference 
(P≤0.05). The mean values were 59.03 and 34.10 mg/dl, respectively. 
The best treatment was recorded for group 8 (5% oats mixture powder) 
as compared to negative control group.These results are in agreement 
withAbdel-Rahman (2010), reported that the rats fed oat bran and 
barley bran showed significant decrease in the level of uric acid, urea, 
and creatinine,in contrast, the rats fed oat bran and barley bran showed 
significant decrease in the level of uric acid, urea, and creatinine 
compared with the positive control, this result agrees with the 
assumption that dietary fiber improves the level of kidney function.  

The effect of oat (white and brown) and their mixtures on the 
serum total cholesterol and triglycerides of diabetic rats are shown in 
Table (4). The obtained results indicated that the triglyceride of positive 
control group recorded the highest value when compared with negative 
control group with significant difference (P≤0.05). The mean values 
were 140.15 and 59.81 mg/dl, respectively. While, the lowest T.G 
recorded for group fed on 5% mixture powder group while the highest 
value recorded for 2.5% white oat powder group with significant 
differences. The mean values were 62.61 and 86.33 mg/dl, respectively. 
The best serum T.G level was showed for group 8 (5% oats mixture 
powder) when compared with negative control group. 
           On the other hand, the cholesterol levels of positive control group 
recorded the highest value when compared with negative control group 
with significant difference (P≤0.05). The mean values were 144.0 and 
98.0 mg/dl, respectively.While, the lowest cholesterol levels recorded 
for group fed on 5 % oat mixture while the highest value recorded for 
2.5% white oat with significant difference (P≤0.05). The mean values 
were 103.0 and 135.0 mg/dl, respectively. The best serum T.C level was 
showed for group 8 (5% oats mixture powder) when compared with 
negative control group.These results are in agreement with Maki et al., 
(2003), said that according to scientific research results it has been 
known to scientists for over 2 decades that β-glucan (oat β-glucan) has 
strong cholesterol and triglyceride lowering properties leading to 
reduced cardiovascular diseases.Oats were first found to have a 
cholesterol-lowering effect and the active component was identified as 
beta-glucans (Kerckhoffset al.,2002). 

Data presented in Table (5) show the effect of oat (white and 
brown) and their mixtures on the serum lipid profiles of diabetic rats.The 
results indicated that the HDL-c of negative control rats group recorded 
the highest value when compared with positive control group with 
significant difference (P≤0.05). The mean values were 47.00 and 31.57 
mg/dl, respectively.While, the highest HDL-c of treated group recorded 
for group fed on 5 % oats mixture but, the lowest value recorded for 
group fed on 2.5% brown oat with significant difference (P≤0.05). The 
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mean values were 46.01 and 41.74 mg/dl, respectively. The best serum 
HDL-c was observed for group 8 (5% oats mixture powder) when 
compared with negative control group. 

On the other hand, the LDL-c of positive control rats group 
recorded the highest value when compared with negative control group 
with significant difference (P≤0.05). The mean values were 84.40 and 
39.04 mg/dl, respectively.While, the highest LDL-c of treated group 
recorded for group fed on 5 % white oat but, the lowest value recorded 
for group fed on 5% oat mixture with significant difference (P≤0.05). 
The mean values were 73.31and 44.97 mg/dl, respectively. The best 
serum LDL-c was observed for group 8 (5% oats mixture powder) when 
compared with negative control group. 

The mean value of VLDL-c of negative control group, while, 
was lower than positive control group with significant differences 
between them being 11.96 and 28.03 mg/dl, respectively.While, the 
highest VLDL-c of treated group recorded for group fed on 2.5 % brown 
oat but, the lowest value recorded for group fed on 5% oat mixture with 
significant difference (P≤0.05). The mean values were 17.03 and 12.52 
mg/dl, respectively.The best serum VLDL-c was observed for group 8 
(5% oats mixture powder) when compared with negative control group. 
These results are in agreement with Aly,(2012), reported that the 
Supplementation of diet with either oat or wheat bran resulted in a 
significant decrease in the level of serum total lipid, total cholesterol, 
triglycerides, LDL-C, VLDL-C, and LDLC/HDL-C ratio with increase 
in the level of HDL-C compared with those fed high cholesterol. 

Conclusion: Use of 5% oats mixture powder (white and brown) 
markedly reducing glucose levels and improvement of liver and kidney 
functions.Also, it’s showed good effect on lipids profile.Finally, make 
programs of nutritive edification to explain the oats as dietary 
supplements for complementary and alternative medicine. 

 
                    Table (1) Effect of oat (white and brown) and their mixtures on  
                      glucose of diabetic rats 

Groups/ Treatments Glucose (mg/dl) 
G1 C (-) 101.0

f
 ± 0.30 

G2 C (+) 250.0
a 
± 1.10 

G3(2.5% white oat) 131.00
b 

± 0.50 
G4 (5% white oat) 126.00

c
± 0.30 

G5 (2.5% Brown oat) 128.50
b
± 0.60

 

G6 (5%Brown oat) 120.00
d
± 0.10 

G7 (2.5%oats mixture) 117.00
d
± 0.40 

G8 (5%oats mixture) 109.50
e 
± 0.60 

LSD 3.110 
Each value is represented as mean ± standard deviation (n = 3). 
Mean under the same column bearing different superscript letters are 
different significantly (p≤0.05). 
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Table (2) Effect of oat (white and brown) and their mixtures on liver  

functionsof diabetic rats 
Groups/ Treatment 

 
(GOT) 

U/L 

(GPT) 

U/L 

G1 C (-) 13.20
g  

± 1.10 7.15
d
± 0.80 

G2 C (+) 58.82
a 
± 1.35 22.35

a
± 0.40 

G3(2.5% white oat) 42.40
b 
± 2.05 13.00

b 
± 1.20 

G4 (5% white oat) 33.00
d
± 0.60 10.85

c
±  0.90 

G5 (2.5% Brown oat) 36.65
c 
±1.25 12.20

b 
± 0.50 

G6 (5% Brown oat) 28.71
e 
± 0.90 10.60

c 
± 0.60 

G7 (2.5% oats mixture) 28.00
e 
± 0.90 10.80

c 
± 0.60 

G8 (5%oats mixture) 21.70
f 
± 0.90 

 

8.75
d 
± 0.60 

 LSD 2.260 1.350 

  Each value is represented as mean ± standard deviation (n = 3). 
Mean under the same column bearing different superscript letters are 
different significantly (p ≤ 0.05). 

                   Table (3): Effect of oat (white and brown) and their mixtures on 
urea, uric acid and creatinine of diabetic rats 

Groups 
 

Urea 
mg/dl 

Uric acid 
mg/dl 

Creatinine 
mg/dl 

G1 C (-) 38.00
e 
± 1.10 1.31

b
± 0.30 29.40f+0.42 

G2 C (+) 69.05
a 
±0.20 3.17

a 
± 0.10 67.15a+0.50 

G3(2.5% white oat) 53.95
b 
± 0.50  2.14

b
± 0.30

 
59.03b+ 3.04 

G4 (5% white oat) 46.35
c
± 0.40 1.65

b
± 0.40 57.47b+ 1.20 

G5 (2.5% Brown oat) 55.81
b
± 0.20 2.11

ab 
± 0.40 43.72c+ 1.30 

G6 (5% Brown oat) 44.40
c
± 0.30 1.20

c
± 1.50 41.21c+ 1.50 

G7 (2.5% oats 
mixture) 

42.10
d
± 0.50 1.15

c
± 1.40 40.21

d
+ 1.40 

G8 (5%oats mixture) 39.80
d
± 0.40 1.10

c
± 1.30 34.10

e
+ 1.30 

LSD 3.00 1.21 3.13 

 Each value is represented as mean ± standard deviation (n = 3). 

 Mean under the same column bearing different superscript letters are 

different significantly(p≤0.05). 
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Table(4):Effect of oat (white and brown) and their mixtures on 

serum triglyceridesand serum total cholesterol of 

hyperglycemic rats 
Groups 
 

Triglycerides 
(TG)mg/dl 

Total Cholesterol 
 (TC)mg/dl 

G1 C (-) 59.81
e 
± 0.20 98.00

g
± 0.10 

G2 C (+) 140.15
a 
±2.21 144.00

a 
± 1.40 

G3(2.5% white oat) 86.33
b 

± 1.30 135.00
b 

± 0.30 

G4 (5% white oat) 75.42
c 
± 0.50 132.00

c 
± 0.40 

G5 (2.5% Brown oat) 85.14
b 

± 0.15 127.00
d 

± 0.30 

G6 (5% Brown oat) 74.87
c
± 0.60 115.00

e 
± 0.10 

G7 (2.5% oats mixture) 70.23
d
± 0.10 116.00

e
± 0.20 

G8 (5%oats mixture) 62.61
e
± 0.30 103.50

f 
± 0.30 

LSD 2.63 2.12 

TG= Triglyceride.                   TC= Total Cholesterol 

Each value is represented as mean ± standard deviation (n = 3). 

Mean under the same column bearing different superscript letters are 

different significantly (p≤0.05). 

Table (5): Effect of oat (white and brown) and their mixtures on 

lipid profile of diabetic rats 
Parameters  

         Groups (VLDL-c) 
(mg/dl) 

 (LDL-c) 
 (mg/dl) 

(HDL-c) 
 (mg/dl) 

11.96
d
±  0.69 39.04

f
± 0.13 47.00

ab
 ± 2.80 G1 C (-) 

28.03
a
± 1.20 84.40

a
± 1.58 31. 57

d 
± 1.71 G2 C (+) 

17.27
b
 ± 1.72 72.27

b
± 1.91 45.46

bc  
±1.38 G3(2.5% white oat) 

15.08
c
 ± 0.10 73.31

b
±0.33 43.61

c
±0.50 G4 (5% white oat) 

17.03
b
± 1.60 68.23

c
±1.40 41.74

bc
±0.90

 
G5 (2.5% Brown oat) 

14.97
c
 ± 0.20 55.62

d
±1.15 44.41

a 
±1.40 G6 (5% Brown oat) 

14.05
c
±2.20 56.55

d
±1.10 45.40

ab 
±1.10 G7 (2.5% oats mixture) 

12.52
d 
±1.40 44.97

e
±1.10 46.01

ab 
±1.30 G8 (5%oats mixture) 

2.60 3.00 3.02 LSD 

LDL-c = Low density lipoprotein cholesterol. VLDL -c = Very low density 

lipoprotein cholesterol.   

HDL-c = High density lipoprotein cholesterol  

Each value is represented as mean ± standard deviation (n = 3). 

Mean under the same column bearing different superscript letters are different 

significantly(p ≤ 0.05).  
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 سيهفى الفئران المصببة ببلسكر بتأثير الإستربتىزوتىالتبثير المضبد للسكر لذقيق الشىفبن 

 ـ جاهعة الونوفية كلية الأقتصاد الونزلىـ لأطعوةاعلوم التغذية وقسن 

 الملخص العربى
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فى الفئران المصببة ببلسكر بتأثير التبثير المضبد للسكر لذقيق الشىفبن 

 الإستربتىزوتىسيه

 هىبء عبذ الفتبح جبة اللهــأمل وبصف زكىــسهبم عسيس خضرــعمبد محمذ الخىلى

 لأطعوةـ كلية الأقتصاد الونزلى ـ جاهعة الونوفيةعلوم اقسن التغذية و
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