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Abstract: 
This study aims to investigate the effect of green, brown, and their 
combination on diabetic rats. Eight groups of six adult male albino rats, 

each weighing (15010g), were formed from the 48 rats used in this 
investigation. For 28 days, green, brown, and their powdered blends were 
gradually added to the main diet at a rate of 5 and 10 %, respectively. 
Alloxan (150 mg/kg body weight) was injected subcutaneously into 
diabetic rats. At the end of the experiments, serum glucose levels, lipid 
profiles of triglycerides (TG), total cholesterol (TC), low-density lipoprotein 
(LDL-c), very low-density lipoprotein (VLDL-c), and high-density lipoprotein 
(HDL-c), the activities of the liver enzymes ALT, AST, and ALP, and the 
kidney functions of creatinine, uric acid, and urea levels were evaluated. 
The results indicated that eating green and brown lentil powder or their 
mixture significantly (P≤0.05)  improved the level of glucose in the serum 
blood of rats, increased HDL-c significantly and improved liver and kidney 
functions by decreasing ALT, AST, ALP, creatinine, uric acid and urea in the 
rats compared to the positive group. The best result was a mixture of 10% 
of green and brown lentils. As conclusion, Consequently, we might use a 
mixture of green and brown lentil powder in our daily dishes. 
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Introduction 
A dangerous metabolic condition occurs called diabetes mellitus (DM). Chronic 
hyperglycemia may result from inadequate insulin synthesis or from peripheral tissues' 
inability to respond to the presence of insulin (1). It spreads quickly. Diabetics composed 
9.3% of the adult population worldwide in 2019 (2). It is the most prevalent endocrine 
condition in the world and is linked to a higher risk of morbidity and mortality. Among other 
long-term consequences, it is linked to retinopathy, nephropathy, neuropathy, and 
angiopathy (3). Impaired protein, carbohydrate, and lipid metabolism that is brought on by 
inadequate insulin production, insulin resistance, or both is what defines it. One of the most 
common and potentially fatal metabolic disorders nowadays is diabetes mellitus. It is 
predicted by numerous estimates that its incidence rate will increase even faster soon. (4). 
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However, among those who have not yet been identified, they may be the first symptom. It 
usually appears after several years (10–20). The most detrimental long-term effect is damage 
to blood vessels. Cardiovascular disease risk is increasing due to diabetes, and over 75% of 
deaths from diabetes are caused by coronary artery disease. Other "macrovascular" diseases 
include stroke and peripheral vascular disease (5). A number of pathologic disorders can 
cause it. These include anomalies that result in insulin resistance as well as autoimmune 
destruction of the panaceas' b-cells, which results in insulin insufficiency. Future research on 
diet therapy for the management of diabetes appears encouraging. There have been claims 
that the widely consumed cereal grains contain anti-diabetic properties. Numerous grains 
and grain-derived items can lessen insulin and glucose responses. Dietary fiber, polyphenols, 
vitamin E, magnesium, and other elements found in whole grains may all work in concert to 
lower the prevalence of type 2 diabetes mellitus (T2DM) (6). Three hundred fifty tow (352) 
million people were at risk for type 2 diabetes, according to a 2017 estimate by the 
International Diabetes Federation. By 2030, diabetes would have afflicted 439 million adults, 
according to health predictions (7). A meta-analysis of research carried out during the COVID-
19 pandemic revealed that diabetes increased mortality in COVID-19 patients. Diabetes 
mortality in 2010 ranged from 6% of all deaths in Africa to 15.7% of all deaths documented 
in North America (8). 
An annual native plant from Western Asia and various regions of the world, including North 
America, is lentil (Lens culinaris; Family: Fabaceae). Additionally, this species has now 
expanded beyond the Hindukush to Ethiopia, Afghanistan, and Mediterranean nations (9). It 
is well known for its edible seed, which is shaped like a lens and contains both macro- and 
micronutrients and has the most significant dietary components. Depending on the cultivar, 
the makeup of the seed coats, and the cotyledons, lentils can range in color from yellow to 
orange to red to green to brown to black (10). The cotyledon color, which can be yellow, red, 
or green, is the primary factor in determining the color of dehulled seeds. The seed coat 
determines the color of the undamaged seed, which might be tan, brown, green, grey, or 
even black (11). An abundant source of carbohydrates, lentils also contain a good number of 
proteins, minerals, vitamins, phytochemicals, and fiber. They are a very nutrient-dense 
legume. Despite being a staple food since antiquity, its consumption has been constrained 
in modern nations, particularly because of the reduced protein digestibility, the presence of 
anti-nutritional elements, flatulence, and poor cooking properties (12).  According to (13), 
eating lentils significantly lowers the risk of developing degenerative illnesses like diabetes, 
cardiovascular disease (CVD), and cancer. The high nutritional composition, nutritive value, 
and existence of bioactive secondary metabolites in lentils have increased interest in the 
study of lentils as a functional food. These bioactive ingredients in lentils are essential for 
preventing degenerative disorders in people as well as having a substantial positive impact 
on health. According to (14), who found that adding 50g of cooked lentils to the diet of 
diabetic patients resulted in a substantial (P≤0.05) drop in fasting blood glucose levels. (15) 
noted that diets including lentils had a low glycemic index. Numerous studies have 
demonstrated that low GI, high fiber diets enhance levels of glycated proteins, which are 
indicators of glycemic management (both hemoglobin A1c (HbA1c) and fructosamine) (16). 
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Additionally, numerous studies have demonstrated that dietary fiber, especially the soluble 
kind, enhances glucose control and dramatically lowers post-prandial plasma glucose levels 
as well as the average daily blood glucose profile (17). Even though the amount of soluble 
dietary fiber was reduced, it's possible that cooked lentil was successful in lowering the 
glycemic response. After heating and cooling, a portion of the starch can be transformed into 
a non-digestible component known as resistant starch (RS), which develops from 
recrystallized amylose and amylopectin forms (18). According to (19), cooked lentils (whole 
or dehulled) were found to be more effective than raw lentils at lowering high blood glucose 
levels in diabetic rats. Additionally, in diabetic rats, it might raise HDL cholesterol levels. 
These findings imply that include lentils in human diets may aid in the prevention and 
treatment of diabetes and CHD. 
The goal of this study was to study the effect of different levels of brown, green lentil, and 
their combination as powder influenced some biochemical and biological complications in 
diabetic rats. . 
 

Material and Methods 
Materials 
Source of brown, and green lentil 
The lentils (Lens culinaris, L.), both brown and green, were purchased at the local market in 
Cairo City, Cairo Governorate, Egypt. 
Alloxan 
Alloxan, also known as 5, 5-dihydroxyl pyrimidine-2, 4, 6-trione, is an organic molecule, urea 
derivative, carcinogen, and cytotoxic glucose derivative obtained by Al-Gomhoria Company 
for Trading Drugs, Chemicals, and Medical Instruments in Cairo, Egypt. 
Experimental animals 
Vaccine and Immunity Organization, Ministry of Health, Helwan Farm, Cairo, Egypt provided 
a total of 48 adult normal male albino rats "Sprague Dawley" strain weighing 150±10 g. 
The chemicals and kits 
SIGMA Chemical Co., Egypt, provided pure white crystalline cholesterol powder. Morgan Co. 
Cairo, Egypt provided casein, cellulose, choline chloride powder, and DL methionine powder. 
Al-Gomhoria Company for Trading Drugs, Chemical and Medical Instruments, Cairo, Egypt, 
provided the chemical kits (TC, TG, HDL-c, ALT, AST, ALP, urea, uric acid, and creatinine) 
utilized in this examination. 
Methods 
Preparation of brown and green lentil powdered 
The dried brown and green lentil were ground to a fine powder in an air mill, then mixed 
with a high-speed mixer (Molunix, Al-Araby Company, Benha, Egypt) and served as powder 
seize. 
The induction of experimental diabetes: 
According to (20) method, diabetes was induced in normal healthy male albino rats by 
injecting 150 mg/kg body weight of alloxan intraperitoneally. 
Fasting blood samples were taken one week after alloxan injections to measure fasting 
serum glucose 200 mg/dl in diabetes rats NDDG, (21). 
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Experimental design: 
The study was carried out and approved at Animal House, Department of Nutrition and Food 
Science, Faculty of Home Economics, Menoufia University, Egypt.  
In this experiment, 48 adult male white albino rats, "Sprague Dawley" strain, 10 weeks old, 
weighing (150±10g), were used. For adaptation, all rats were fed a basal diet (casein diet) 
prepared according to (22) for 7 days. After this adaptation period, rats were divided into 8 
groups, six rats per each as follows: group (1): rats fed on basal diet only as negative control. 
Group (2): Diabetic rats fed on basal diet only as a positive control group. Group (3): Diabetic 
rats fed on basal diet and green lentil as powder by 5% of kg/diet/day. Group (4): Diabetic 
rats fed on basal diet and green lentil as powder by 10 % of kg/diet/day. Group (5): Diabetic 
rats fed on basal diet and brown lentil 5% of kg/diet/day. Group (6): Diabetic rats fed on 
basal diet and brown lentil 10 % of kg/diet/day. Group (7): Diabetic rats fed on basal diet and 
mixture (1:1) of green and brown lentil 5% of kg/diet/day. Group (8): Diabetic rats fed on 
basal diet and mixture (1:1) of green and brown lentil 10% of kg/diet/day. The experiment 
continued for 28 days, at the end of the experimental period each rat weight separately, 
then slaughtered and blood samples were collected.  
Blood sampling 
At the end of the experiment period (28 days), rats were fasted for 12-h then rats were 
scarified. Blood samples were collected from the portal vein into dry clean centrifuge tubes 
for serum separation, blood samples centrifuged for 10 minutes at 4000 rpm to separate, 
the serum (23). Serum samples were frozen at -18 °C until chemical analysis.  
Biochemical analysis 
Serum glucose was measured using the modified kinetic method (24) by using kit supplied 
by spin react. Spain. 
The serum alanine aminotransferase (ALT), serum aspartate aminotransferase (AST), and 
serum alkaline phosphatase (ALP) were measured using the methods described by (25); (26) 
and (27), respectively. 
Serum total cholesterol was determined according to the colorimetric method described by 
(28). Serum triglycerides was determined by enzymatic method using kits according to (29) 
and (30). HDL-c was determined according to the method described by (31) and (32). VLDL-
c was calculated in mg/dl according to (33) using the following formula: VLDL-c (mg/dl) = 
Triglycerides / 5. LDL-c was calculated in mg/dl according to (33) as follows: 
LDL-c (mg/dl) = Total cholesterol – (HDL-c + VLDL-c). 
According to the method, serum urea and serum creatinine were determined using an 
enzymatic technique (34) and (35). While serum uric acid was measured using a calorimeter 
using the method of (36). 
Statistical analysis 
The data were analyzed using a completely randomized factorial design (37) 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. 
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Results and Discussion 
 

Table (1) shows the effect of green and brown lentils, as well as their powdered combination, 
on diabetic rats' fasting blood glucose levels. There are significant differences (P≤0.05) 
between the negative control and positive control groups, with mean values of 93.00 and 
277.50 mg/dl, respectively. The diabetic group rats fed on a 10% mixture powder had the 
lowest glucose level of any of the treated groups (diabetic). While the maximum value 
observed for diabetes group rats fed 5 percent brown lentil powder. The mean values were 
115.10 and 145.00 mg/dl, respectively, with a significant difference (P≤0.05). These results 
are in line with those of (19), who found that giving lentils to diabetic rats resulted in a 
significant decrease in serum blood glucose (P<0.05) and an increase in HDL cholesterol 
(P<0.01). These findings imply that including lentils in human diets may aid in the prevention 
and treatment of diabetes and CHD. This might be caused by a decrease in lipoprotein lipase 
activity and an increase in adipose tissue lipolysis in the absence of insulin (38). Comparing 
lentil consumption to starchy control foods consistently reduces acute blood glucose and 
insulin response, according to (39). It is unclear how lentils lower postprandial blood glucose 
response (PBGR) and insulin levels, however research points to a possible relationship 
between the macronutrients a person consumes and/or the quantity of lentils they eat. 
Whether eating lentils can lower blood sugar levels in persons with or without type 2 
diabetes. Lentils' advantageous effects are probably brought about by their complex 
macronutrient composition. Although the amount of protein and dietary fiber in lentils were 
suggested as potential influences on their glycemic response, there is currently insufficient 
direct evidence to support either claim (40) 
 

Table (1): Effect of green, brown lentil, and their mixture on serum glucose level of diabetic 
rats 

                                       Parameters 
Groups 

Glucose 
mg/dl 

G1 C (-) 93.00 f± 0.40 
G2 C (+) 277.50a± 0.50 
G3 (5% green lentil powder) 125.10d± 0.40 
G4 (10% green lentil powder) 119.00e± 0.10 
G5 (5% brown lentil powder) 145.00b± 0.10 

G6 (10% brown lentil powder) 134.33c± 0.11 
G7 (5% mixture powder) 127.50d± 0.30 

G8 (10% mixture powder) 115.10e± 0.20 
LSD (P ≤ 0.05) 4.260 

Each value represents the mean ± SD of three replicates. 
Means in the same column with different letter are significantly different (P<0.05). 
 

Table (2) illustrates the effect of green, brown, and their combined powders on the ALT, AST, 
and ALP liver enzymes in diabetic rats. It is evident that there were significant ALT liver 
enzyme differences between the negative and positive control groups. The mean values 
were 83.60 and 155.20 U/L, respectively. The diabetic group rats fed on 10% combination 
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powders had the lowest ALT liver enzyme of any treated group. While the diabetic group rats 
given 5 % brown lentil powder had the greatest value with a significant difference (P≤ 0.05), 
the mean values were100.20 and 137.30 U/L, respectively. 
The data showed a significant difference (P≤ 0.05) between the negative and positive control 
groups for the liver enzyme AST. The mean values were 22.50 and 58.00 U/L, respectively. 
Diabetic rats fed a 10 percent powder mixture had the lowest AST enzyme of any treated 
group. While the greatest value was reported for diabetes group rats fed 5 % brown lentil 
powder with a significant difference (P≤ 0.05), the mean values were 18.80 and 41.10 U/L, 
respectively, with a significant difference (P≤0.05). 
It is evident that ALP liver enzyme showed a significant difference between negative control 
group and positive control groups. The mean values were 14.70 and 38.87 IU/L, respectively. 
The lowest ALP enzyme of treated groups recorded for diabetic group rats fed on 10% 
mixture powder. While the highest value recorded was for diabetic group rats fed on 5 % 
brown lentil powder with significant difference (P≤0.05), the mean values were 15.80 and 
24.20 U/L, respectively. This evidence supports the findings of (41), who demonstrated that 
diabetic rats had higher transaminase enzyme levels. An increase in their levels indicates that 
they are active in the absence of insulin. These factors improve the availability of amino acids 
in diabetics and increase glycogenesis and ketogenesis. Researchers are interested in the 
liver's participation in the etiology of type 2 diabetes because it plays a role in maintaining 
normal glucose levels during fasting and in the postprandial period. Lentil is a possible source 
of nutraceuticals with hepatoprotective benefits, (42) who suggest that lentil protects liver 
cells against oxidative stress, in part via triggering cellular antioxidant system. Additionally, 
they proposed that lentil might protect liver cells against the cytotoxicity brought on by 
oxidative stress. 
 

Table (2): Effect different levels of green, brown lentil, and their mixture powder on some 
liver functions of diabetic rats 

            Parameters 
Groups 

ALT 
(U/L) 

AST 
(U/L) 

ALP 
(U/L) 

G1 C (-) 83.60f ±0.20 22.50e ±1.11 14.70f± 0.60 
G2 C (+) 155.20a ± 1.20 58.00a ±1.05 38.87a± 0.10 
G3 (5% green lentil powder) 124.10c ± 0.90 29.85d ±1.10 21.80c ± 0.30 

G4 (10% green lentil powder) 114.00d ±0.70 19.91f ± 0.92 19.95d ± 0.11 
G5 (5% brown lentil powder) 137.30b ± 1.10 41.10b ± 1.45 24.20b ± 0.50 
G6 (10% brown lentil powder) 126.40c ± 1.00 33.70c ± 0.80 21.93c± 0.30 
G7 (5% mixture powder) 110.00e ± 0.80 23.11e ± 0.93 16.20e ± 0.20 
G8 (10% mixture powder) 100.20e ± 0.60 18.80f ± 0.70 15.80e ± 0.10 

LSD (P ≤ 0.05) 3.120 1.790 1.170 
Each value represents the mean ± SD of three replicates. 
Means in the same column with different letter are significantly different (P<0.05). 
 

Data tabulated in Table (3) showed the effect of different levels of green, brown lentil, and 
their mixture as powder on serum total cholesterol and triglycerides of diabetic rats. The 
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obtained results indicated that there is a significant difference (P≤0.05) between negative 
control group and positive control group in total cholesterol levels. The mean values were 
70.00 and 120.00 mg/dl, respectively. While the lowest total cholesterol of treated groups 
recorded for diabetic group rats fed on 10% mixture powder. While the highest value 
recorded for diabetic group rats fed on 5% brown lentil powder with a significant difference 
(P≤0.05), the mean values were 112.00 and 83.00 mg/dl, respectively.  
Data showed that there is a significant difference between the negative control group and 
the positive control group in the case of triglycerides. The mean values were 130.00 and 
60.00 mg/dl, respectively. The lowest triglycerides of treated groups were that recorded for 
diabetic group rats fed on 10% mixture powder. While the highest value was recorded for 
diabetic group rats fed on 5% brown lentil powder with significant difference (P≤ 0.05), the 
mean values were 66.00 and 96.50 mg/dl, respectively. The 10 % green and brown lentil 
mixture received the greatest results. These results are consistent with earlier research by 
(43) who state that there is little and conflicting data to support a potential impact of lentil 
on blood lipids in humans and animals. 
Additionally, according to (44), different effects of lentil on blood lipid fractions have been 
shown in pigs and rats. According to (45) who observed that lentils given to type 2 diabetes 
patients have been shown to increase TC, HDL-c, and LDL-c, or reduce TC without changing 
other lipid fractions. 
 

Table (3): Effect of different levels of green, brown lentil, and their mixture on some total 
cholesterol and triglycerides of diabetic rats 

                           Treatments 
Groups 

Total cholesterol 
(mg/dl) 

Triglycerides  
(mg/dl) 

G1 C (-) 70.00g ± 0.21 60.00f ± 0.25 
G2 C (+) 120.00a ± 1.50 130.00a ±1.71 
G3 (5% green lentil powder) 107.00c ± 0.90 84.50c ± 0.96 
G4 (10% green lentil powder) 98.00d ± 0.70 82.00c± 1.05 
G5 (5% brown lentil powder) 112.00b ± 0.50 96.50b ± 1.10 
G6 (10% brown lentil powder) 103.00c ± 0.40 71.50d ± 0.70 
G7 (5% mixture powder) 90.00e ± 0.60 70.00d ± 0.40 
G8 (10% mixture powder) 83.00f ± 0.30 66.00e ± 0.30 
LSD (P≤0.05) 4.350 3.711 

Each value represents the mean ± SD of three replicates. 
Means in the same column with different letter are significantly different (P<0.05). 
 

The effect of different levels of green, brown lentil, and their powdered mixture on lipid 
profile {high density lipoprotein cholesterol (HDL-c), low density lipoprotein cholesterol (LDL-
c), and very low-density lipoprotein cholesterol (VLDL-c)} in diabetic rats are shown in Table 
(4). It is clear to notice that the levels of high-density lipoprotein cholesterol (HDL-c) 
significantly different between the negative and positive control groups. The average 
concentrations were 47.00 and 29.15 mg/dl, respectively.  The diabetic group rats fed a 10% 
powder mixture had the highest HDL-c of all the treated groups. While the lowest value 
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recorded for diabetic rats fed 5% brown lentil powder, with a significant difference (P≤ 0.05) 
the mean values were 42.27 and 32.55 mg/dl, respectively.  
According to the data, there are significant differences between the negative control group 
and the positive control group in terms of low-density lipoprotein cholesterol (LDL-c) levels. 
The average values were 11.00 and 64.85 mg/dl. The diabetic group rats fed a 10% mixture 
powder had the lowest LDL-c of all the treated groups. While the maximum value obtained 
for diabetes group rats fed 5 % brown lentil powder with a significant difference (P≤ 0.05), 
the mean values were 27.53 and 60.15 mg/dl, respectively.  
In the case of very high-density lipoprotein cholesterol, however, there were significant 
differences between the negative and positive control groups (VLDL-c). The mean values 
were 26.00 and 12.00 mg/dl, respectively. The lowest VLDL-c of treated groups was recorded 
for diabetic group rats fed on 10% mixture powder. While the highest value was recorded 
for diabetic group rats fed on 5% brown lentil powder with a significant difference (P≤ 0.05), 
the mean values were 13.20 and 19.30 mg/dl, respectively. These results support earlier 
research (46), which contends that HDL-function c's in reverse cholesterol transfer makes it 
a preventative measure against atherosclerosis. The lipoprotein lipase enzyme, which is 
involved in the metabolism of triglyceride-rich lipoprotein, is stimulated by HDL-c.    
Additionally, (47) observed that lentil significantly lowers the atherogenic index of plasma 
(AIP) and boosts TC/TG in rats when it is included in cholesterol-free and cholesterol-
supplemented diets, likely due to its positive impact on TG and HDL-C. No matter how it is 
prepared, lentil has also had this effect. When compared to TG or HDL-C, the lentil's 
cardioprotective impact appears to be more pronounced when taking AIP and TC/TG into 
account. These findings imply that including lentils in daily meals may aid in preventing and 
treating cardiovascular disease (CVD) and other associated illnesses. 
 

Table (4): Effect different levels of green lentil, brown lentil, and their mixture powder on 
lipid profile level of diabetic rats 

                Parameters 
Groups 

HDL-c 
mg/dl 

LDL-c 
mg/dl 

VLDL-c 
mg/dl 

G1 C (-) 47.00a ± 1.18 11.00h± 0.21 12.00de±0.69 
G2 C (+) 29.15f ± 0.90 64.85a±1.20 26.00a±1.20 
G3 (5% green lentil powder) 35.40d ±1.00 54.75c ±1.72 16.90c ±1.41 
G4 (10% green lentil powder) 39.20bc±0.80 

 
42.40e ±0.90 16.40c ±0.30 

G5 (5% brown lentil powder) 32.55e± 1.02 60.15b±1.60 19.30b±1.10 
G6 (10% brown lentil powder) 
 
 
 
 
 
  

37.07d ±1.21 
 
 

51.63d±2.20 
 
 
 
 
 
 
 
 
 
 
 
 

14.30d±1.20 
G7 (5% mixture powder) 40.34b±1.13 35.66f±2.20 14.00d±2.10 
G8 (10% mixture powder) 42.27b±1.15 27.53g±2.20 13.20d±1.30 
LSD (P≤0.05) 2.130 2.351 1.520 

Each value represents the mean ± SD of three replicates. 
Means in the same column with different letter are significantly different (P<0.05). 
 

The effects of different levels of green, brown lentil, and their combination powder on 
diabetic rats' kidney functions (serum urea, urea, uric acid, and creatinine) are shown in 
Table (5) shows. It is clear to mention that serum urea of the positive control group was 
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much greater than the serum urea of the negative control group, which were 30.00 and 
62.00 mg/dl, respectively. The diabetic group rats given 5 percent brown lentil powder had 
the highest serum urea level of all the treated groups. The lowest value recorded for diabetic 
rats fed a 10% powder mixture, while the highest recorded for brown lentil powder with a 
significant difference (P≤0.05), which was 58.13 and 44.20 mg/dl, respectively.  
When it came to serum uric acid, the findings showed that the positive control group had a 
significantly greater value than the negative control group. The mean values were 3.80 and 
1.75 mg/dl, respectively. On the other hand, diabetic rats fed 5 % brown lentil powder had 
the highest serum uric acid level of any treated group. While the lowest value obtained for 
diabetes group rats fed on 10 % combination powder with significant difference (P≤ 0.05), 
the mean values were 3.11 and 1.85 mg/dl, respectively. 
In contrast, the positive control group's serum creatinine level was significantly greater than 
the negative control groups with significant differences (P≤ 0.05). The mean values were 1.15 
and 0.70 mg/dl, respectively. The diabetic group rats given 5 % brown lentil powder had the 
highest serum creatinine level of the treatment group. While the lowest result was reported 
for diabetic rats fed a 10% powder mixture, the mean values were 1.11 and 0.78 mg/dl, 
respectively, with a significant difference (P≤ 0.05). These results agreed (48), who 
discovered that the positive control group's increase in blood urea, creatinine, uric acid, and 
urine albumin was prevented by the development of diabetes. This discovery lends credence 
to the hypothesis that diabetic nephropathy develops following streptozotocin-induced 
diabetes. 
 

Table (5): Effect different levels of green, brown lentil, and their mixture on kidney 
functions level of diabetic rats    

                                            Parameters 

Groups 

Urea 

mg/dl 

Uric acid 

mg/dl 

Creatinine 

mg/dl 

G1 C (-) 30.20g ± 1.10 1.75c± 0.10 0.70bc+ 0.21 
G2 C (+) 62.00a ±1.20 3.80a ± 0.90 1.15a+ 0.13 
G3 (5% green lentil powder) 53.96c± 1.00 2.47b± 0.60 1.08a+ 0.01 

G4 (10% green lentil powder) 50.27d ± 0.93 2.10b± 0.40 1.00b+ 0.14 

G5 (5% brown lentil powder) 

 

 

 

58.13b± 1.20  3.11a ± 0.60 1.11a+ 0.01 

G6 (10% brown lentil powder) 55.40c± 0.45 2.75b± 1.20 1.04a+ 0.03 

G7 (5% mixture powder) 48.25e± 0.60 2.00b± 1.30 0.91b+ 0.02 

G8 (10% mixture powder) 44.20f± 0.70 1.85c± 1.10 0.78b+ 0.03 

LSD (P≤0.05) 1.980 1.005 0.160 
Each value represents the mean ± SD of three replicates. 
Means in the same column with different letter are significantly different (P<0.05). 
 

As the primary organ responsible for preserving body homeostasis, the kidney is a prominent 
target for numerous poisons. While some medications directly harm vascular, glomerular, 
tubular, and interstitial cells, others affect renal perfusion and decrease its capacity for 
filtration (49). Blood urea, uric acid, and creatinine levels in the serum are used as indicators 
of how well the kidneys are functioning (50). The findings of the current study are consistent 
with those of (51), who reported that the elevated serum levels of urea, uric acid, creatinine, 
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sodium, calcium, and magnesium in rats were decreased when folic acid (FA) or lentil extract 
was administered along with diclofenac sodium (DS). In contrast, it caused a rise in serum 
potassium levels as compared to the DS group. 
 

Conclusion 
Green or brown lentils or their mixture enhanced significantly serum glucose level 
(P≤0.05), improved HDL-c, and decreased levels of liver, and kidney functions, thus, we 
might use a mixture of green and brown lentil powder in our daily dishes. 
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ات المحتملة   ان المصابة بالسكر المستحث بالألوكسان   للعدس الأخضر والبنر التأثير  على الفير

   حمدية أحمد هلال ، سهام عزيز خضر ، إيمان عبد الفتاح النادرى
ل   الاقتصاد قسم التغذية وعلوم الأطعمة ـ کلية 

ز ز الكوم، مصر المنز  ـ جامعة المنوفية، شبي 

 : العرب   الملخص 
ــــــــة هو ير يم ي  ن    ــــز الهدف من هذه الدراسـ ــــا ة  بنز وال العدس الأخصـرــــ ــــ ان المصـ ــــــــ ر  يومخلوطهما على الفنر  م مرض السـ

ـــيم  ـــ ــــ ــــ ــــــافة    ١۰±١٥۰ان البالغة وزنها )فنر من ذكور ال ٤۸يرسـ ــــ ــــ ان  يم  إ ـ ــــــتة فنر ــــ ــــ   مجموعات ، كل منها سـ
جم( إل  مانز

ـــية  معد  بنز  وال  العدس الأخصـرـــــز  ــ ـــــان ) ۲۸٪ لمدة ١٠٪ ، ٥ومخلوطهما إل الوجبة الرئيسـ  ١٥۰يومًا  يم حرن الألوكسـ
ــــــــ ر  يم قي ــــــــا ة  مرض السـ ان لفدوب الأ ـ   الفنر

ــــــــم( يف  الجلد از ــــــــتوز الجلوكوز مجم / كجم من وزن الجسـ  ،  اس مسـ
( ، ووظائف ALT    ،AST  ،ALP( ، ونشــــاز إنت مات الكبد )TG  ،TC  ،LDL-c   ،VLDL-c  ،HDL-c ــــورة دهون الدم )

ز ، وحمض البوليك ، ال ور ا(  أشـــارت النتائلى إل أن يناو  مســـفو    أو خليطهما بنز  وال  العدس الأخصـرــز الكلى )الكر اييني 
ز  أدى إل ـــتوى  يفســـــي  انمســ   دم الفنر

ز   HDL-cز ادة  و  (P ≤0.05) صـــــورة معن  ة   الجلوكوز از بشـــــحل ملفوس ويفســـــي 
ان, ALT ,AST ,ALPعن طر ق خفض  لىوالك بد وظائف الك   دم الفنر

ز وحمض البوليك وال ور ا از  المرارنة     الكر اييني 
ـــــــة ، أد ـالمجموعـة الموجبـة   ــــ ــــ ــــــز الخلا ـ ــــ ان  ا أو خليطهمـبنز وال  ز التغـذيـة على العـدس الأخصـرــــ إل يرليـل اث ـار الغن  للفنر

ـــبة  مرغ بة لمرض الســـــ ر  كان  أفيـــــل نايجة    يناو  لذلك ، يم ن    بنز وال  العدس الأخصـرــــز % من ١٠المخلوز بنســ
  وخليطه

  أطباقنا ال ومية   ما استخدام مسفو  العدس الأخصرز والبنز
 از

ان, التفاليل ال بروليات : الالكلمات المفتاحية  كيميائية الف   ة  ، مرض الس ر, الفنر
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