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Abstract: 
The present study was carried out to evaluate the effect of 

broccoli on the nutritional status of diabetic rats. 
Background: Broccoli is a plant in the cabbage family, whose large 

flower head is used as a vegetable. Broccoli is a source of bioactive 
compounds such as phenolics, flavonoids and glucosinolates, which 
possess antioxidant and anticancer effects these compounds are used in 
the treatment of human diseases. They can quench free radicals, act as 
antiproliferative agents, promote detoxifying enzymes, induce 
differentiation of cancer cells, stimulate the immune system and inhibit 
tumor blood vessel formation. Also, the bioactive compound in broccoli 
sprouts was used for treatment diabetes .Therefore, the present study 
designed to assess the effect of broccoli on the nutritional status of 
diabetic rats. Objectives: the aim of this study was conducted to 
investigate the effect of broccoli on the nutritional status of diabetic rats 
through assessment of level of serum glucose, insulin, lipid profiles and 
some liver and kidney functions. Materials and Methods: Broccoli was 
washed and sliced into small pieces and oven-dried at 50°C. Dried 
plants were crushed and bolted to get smooth powder. Diabetic rats 
groups were induced by injection of sterptozotocin (STZ) and they were 
fed on basal diet containing 2.5 and 5% Broccoli and the remaining 
groups were positive and negative control.  After that the effect of the 
diet on the nutritional status, serum glucose, insulin, lipid profiles (TC, 
TG, LDL-C, HDL-C and VLDL-C), liver (ALT and AST) and kidney 
(creatinine, urea and uric acid) functions in the serum of rats were 
assessed. Also, histopathological changes were evaluated Results: It was 
found that broccoli has no significant differences toward body weight 
and food efficiency ratio of the all groups when compared with positive 
Control. Broccoli reduced the serum glucose level in the all groups. The 
group of 5% broccoli showed the best response .Also, this group showed 
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the most improvement in serum total cholesterol level. All groups have 
a reduction in serum triglycerides levels in this experiment. The group 
of 5% broccoli showed the best response. The mean values of serum 
LDL-C level decreased in the all groups, and all groups have a 
reduction in serum (VLDL-C) levels in this experiment, and it was 
observed that the group of 5% broccoli showed the best response. 
Broccoli increased (HDL-C) level in blood serum of rats in all groups, 
and high levels showed best responses. In kidney functions, broccoli had 
no effect on uric acid level and enhanced urea and creatinine levels. 
Also, they decreased the liver enzymes (AST and ALT).   Conclusion: 
The present study concluded that broccoli have no effect on nutritional 
status but could enhance glucose levels, lipid profile, kidney and liver 
functions in blood serum of rats in the all groups. The most of best 
results showed in the high levels broccoli (5%). Keywords: Broccoli, 
diabetes, lipid profiles, Blood glucose level, Insulin level, kidney and 
liver functions.  

Introduction: 
 Broccoli is a plant in the cabbage family, whose large flower 

head is used as a vegetable. The word broccoli, from the Italian plural 
of broccolo, refers to "the flowering top of a cabbage". Broccoli is 
usually boiled or steamed, but may be eaten raw (Wien and Wurr, 
1997). Broccoli contains many bioactive, including vitamins Cand E, 
quercetin and kaempferol glycosides and, like other members of the 
Brassicaceae, several glucosinolates, including glucobrassicin (3-
indolylmethyl glucosinolate) and glucoraphanin (4-
methylsulphinylbutyl glucosinolate). A key bioactive component 
responsible for much of this activity may be sulforaphane (1-
isothiocyanato- 4-methylsulfinylbutane), a hydrolysis product of 
glucoraphanin. Sulforaphane not only upregulates a number of phase II 
detoxification enzymes involved in clearance of chemical carcinogens 
and reactive oxygen species, but has anti-tumorigenic properties, 
causing cell cycle arrest and apoptosis of cancer cells. (Jeffery and 
Araya, 2009).  Sulforaphane also almost completely prevented diabetes-
induced cardiac oxidative damage (Bai, et al., 2013). 

The aim of the study: 
The present study was carried out to evaluate the effect broccoli on the 
nutritional status of diabetic rats through determination of serum 
glucose, insulin, serum lipid profile, kidney functions and liver 
functions in white albino rats.   



  ٢٠١٧مايʦ  -والʰلاثʦن  ʰامʥالعʗد ال -مʱلة ؕلॻة الॻȁʙʯة Ǻالإسʸاعʻلॻة 

364 
 

Materials and Methods: 
Materials: 
 Rats:           
Twenty four male albino rats of the Sprague Dawley strain weighting 
about (150 +10) g were purchased from Vaccine and Immunity 
Organization, Helwan farm, Ministry of Health, Cairo, Egypt.  
Broccoli: 
Fresh broccoli (bro), was purchased from a local market  
Basal diets: 
The basal diet was prepared according to Reeves et al., (1993). 
Composition of mineral mixture prepared according to Hegested, 
(1941), Composition of Vitamin mixture prepared according to 
Kanapka, (1983). 

Methods: 
Preparation Broccoli: 
Broccoli was washed and sliced into small pieces and oven-dried at 
50°C. Dried plants were crushed and bolted to get smooth powder.  
Experimental diets and Design: 
 Rats were housed in cages in arrows maintained at 25+2ºС and kept 
under normal healthy conditions. All rats fed on basal diets for 7 days 
before starting the experiment for adaptation. After one week period, 
all rats were divided into two main groups: 
The First group (control negative) : This group (6 rats) fed on basal diet 
for 4 weeks and  were only injected with citrate buffer. 
The Second group: This group (18 rats) diabetes group was induced by 
injection of a single intraperitoneal dose of STZ (freshly prepared by 
using  0.01 M citrate buffer, pH 4.5) as described by   (Yanardag, et al., 
2003). Diabetes was identified by 3 measuring blood glucose 
concentration 72 h after injection of STZ. Rats with a fasting blood 
glucose level above 150 mg/dl were considered diabetic and were used 
in this study. 
The second group of rats was divided into 3 subgroups as follow: 
Group (2): Control positive: This group was fed on basal diet for 4 
weeks. 
Group (3): This group was fed on basal diet plus broccoli 2.5% 
(25gm/kg diet). 
Group (4): This group was fed on basal diet plus broccoli 5% (50gm/kg 
diet). 
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All groups were fed on last basal diet for 4 weeks. 

Determination of body weight gain, food intake and relative 
organs weight:          

The duration of the study was four weeks, Rats were weighted weekly 
and food intake was recorded daily during the experimental period. At 
the end of the experiment, body weight gain (BWG) and food efficiency 
ratio (FER) were determined according to the method of  Chapman et 
al., (1959), using the following formulas:   

     BWG= Final weight – Initial weight         

 
                                               Final weight – Initial weight         
    Daily BWG =                                                                
                                                                28(day)                  
                      

                                       Gain in body weight (g) /day        
    FER =                                                                
                                                Food intake (g)/day 
                 

The rats were anaesthetized by diethyl ether and sacrificed, 
Blood samples were collected into clean dry centrifuge tubes and were 
left at room temperature until the clot was formed; the blood was 
centrifuged for 10 minutes at 3000 r.p.m. to separate the serum. Serum 
was carefully aspirated and collected into clean plastic tubes and stored 
frozen at -20° C until analysis. 
Serum analysis: 
Determination of Serum Insulin: 
Serum Insulin was determined according to the method of   (Temple et 
al., 1992). 
Determination of serum glucose: 
Enzymatic determination of serum glucose was carried out 
calorimetrically according to the method of Trinder (1969) 
Determination of total cholesterol: 
 Total cholesterol was determined according to the method of (Burtis 
and Ashwood, 2001). 
Determination of Triglycerides: 
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Triglycerides (TG) were determined according to the method of 
(Fossati and principe, 1982) and (McGowan et al., 1983). 
Determination of HDL cholesterol: 
The determination of high density lipoprotein cholesterol (HDL-C) was 
carried out according to the method of (Burtis and Ashood, 1999). 
Determination of VLDL cholesterol: 
The determination of very low density lipoprotein cholesterol (VLDL-
C) was carried out according to the method of Friedwald, et al. (1972) as 
the following: VLDL-C = Triglycerides /5. 
 
Determination of LDL cholesterol: 
 Low- density lipoprotein cholesterol (LDL- C) was calculated 
according to the equation of Friedwald, et al. (1972) as the following: 
LDL-C = Total cholesterol – (HDL-C + VLDL-C). 
Determination of creatinine: 
Creatinine was determined according to (Jaffé, 1986).  
Determination of Urea: 
Urea was determined according to (Villanova, 1994).  
Determination of Uric acid: 
 Uric acid was determined according to (Schultz, 1984) and (Fossati et 
al., 1980) 
Determination of serum aspartate amino transferase (AST): 
Aspartate amino transferase (AST), this assay follows the (IFCC, 1980) 
method. 
Determination of serum alanine amino transferase (ALT): 
Alanine amino transferase (ALT), this assay follows the (IFCC, 1980) 
method. 
Statistical analysis: 
          Data analyzed by SPSS version 18 statistical packages (SPSS Inc, 
Chicago, IL). Data are expressed as mean ± Standard Deviation (mean 
± SD). One way analysis of variance (F- test) used for comparison of the 
mean of more than two groups followed by LSD post-host. Test for 
multiple parawise comparisons between two groups, (T-test) used for 
comparing the mean of two groups. 

Results and Discussion: 
1-Effect of experimental diets on body weight gain (BWG) 
and food efficiency ratio (FER): 
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Table (1) showed that the values of initial body weight, final body 
weight, daily body weight gain, daily food intake,  body weight gain and 
food efficiency ratio. All animals under the present work show gain in 
the daily body weight The results indicated significant decrease in body 
weight gain and food efficiency ratio of the control positive (diabetic 
group: G2) as compared with the negative control (non diabetic group: 
G1). The mean values of body weight gain (BWG) were 16.67±4.57 and 
13.00±1.32, while food efficiency ratio (FER) were 0.044±0.012 and 
0.034±0.003 respectively. 
Table (1): Effect of experimental diets on body weight gain and food 
efficiency ratio of rats 

Groups        
        

Initial 
body 

weight 
(g) 

Final   
body 

weight (g) 

 
Daily 
body 

weight 
gain (g) 

 
Daily 
food 

intake 
g/days 

 

 
body   

weight    
gain (g) 

 
Food 

efficiency 
ratio 

 G1(control 

negative)   

166.33 

±4.42a  
183.00±4.83 0.59 ±0.16  13.8±1.61 

16.67±4.57 0.044±0.012 

G2 (control 

positive)    

164.33 

±2.43a  
177.33±2.08 0.46 ±0.47  13.5±1.49 

13.00±1.32 0.034±0.003 

G7 (2.5% 

Bro

) 

150.67 

±6.18  
165.33±7.39 0.52±0.13 14.6±1.49 

14.67±3.55 0.036±0.009 

G8 (5%  

Bro

) 

165.00 

±0.97° 
178.67±3.11 0.49±0.098  14.8±1.65 

13.67±2.74 0.033±0.007 

 Values are expressed as means ± SE.  
 Means with the different letter superscripts in the same column denote 

significance at P < 0.05. 
 
2-Effect of experimental diets on blood glucose level and 
insulin level: 
Blood glucose level:  
Table (2) illustrate the mean + SE values of serum glucose level 
(mg/dl).The results in table (2) indicate that blood glucose level have 
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significant decrease in negative control G1, (85.66 ± 2.5 mg/dl) when 
compared with positive control G2, (152.0 ± 3.0 mg/dl). 
The all groups have significant differences in the mean values of blood 
glucose level when compared with negative control G1, (85.66 ± 2.5 
mg/dl) and have significant differences when compared with positive 
control G2 (152.0 ± 3.0 mg/dl).  Also have significant differences in the 
mean values of blood glucose level among themselves.  
The results in the current study are in agreement with Cho et al., (2006) 
and   Kataya and Hamza (2008) who reported that STZ injections 
increased fasting blood glucose concentrations.  
The results also in harmony with Cho et al., (2006) who found that 
broccoli led to significant decreases in serum glucose in diabetic rat. 
Also the results similar Bahadoran et al., (2012) who showed that 
broccoli significantly decreased blood glucose level in human.  
Insulin level: 

Table (2) illustrate the mean + SE values of insulin level (IU/dl).The 
results in table (2) indicate that insulin level have significant increase in 
negative control G1, (4.29 ± 0.29 IU/dl) when compared with positive 
control G2, (2.48 ± 0.19 IU/dl). 
The groups of broccoli 2.5% and 5% are G3 and G4 registered 2.71± 
0.086 IU/dl and 2.98± 0.11 IU/dl respectively have significant 
differences in the mean values of insulin when compared with negative 
control G1, (4.29 ± 0.29 IU/dl). But these groups (G3 and G4) have no 
significant differences in the mean values of insulin when compared 
with positive control G2, (2.48 ± 0.19 IU/dl). There were no significant 
differences in the mean values of insulin among these groups (G3 and 
G4). 
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Table (2): Effect of experimental diets on blood glucose level and insulin 
level:  

 
Parameters 

Groups                        

Glucose 

mg/dl 

Insulin 

IU/dl 

control negative                   f85.66 ±2.5 a4.29 ± 0.18 

control positive                    a152.00 ±3.0 cb2.48 ±0.28 

2.5%  broccoli.  b124.83  ±1.4 cb2.71 ±0.086 

5% broccoli.   cd±3.07109.66  b2.98 ±0.11  

 Values are expressed as means ± SE.  
 Means with the different letter superscripts in the same column denote 

significance at P < 0.05 
 

Effect of experimental diets on lipid profile: -٣ 
 

Total cholesterol (TC): 
SE values of serum total  +) illustrate the mean 3Table (

cholesterol level (mg/dl).  
The results in table (3) indicate that serum total cholesterol level 
have significant decrease in negative control (G1) when compared with 
positive control (G2). The mean and the standard deviation values were 
87.83± 1.4 (mg/dl) in negative control (G1) compared with 111.50 ± 2.8 
(mg/dl) in positive control (G2). 
The groups of broccoli (2.5% and 5%) are G3 and G4 (99.41± 
1.5 and 92.66± 2.1 mg/dl) respectively. In G3 (2.5% broccoli) there is 
significant difference in the mean values of serum total cholesterol 
when compared with negative control G1 (87.83± 1.4 mg/dl) but there 
is no significant difference in the mean values of serum total cholesterol 
in G4 (5% broccoli) when compared with negative control (G1).  On the 
other hand these groups (G3 and G4) have significant differences in the 
mean values of serum total cholesterol when compared with positive 
control G2 (111.50 ± 2.8 mg/dl).  Also there is no significant difference 
among these groups (G3 and G4). 
Triglycerides (TG): 
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SD values of serum triglycerides  +illustrate the mean  3)Table (
level (mg/dl).The results in table (3) indicate that serum triglycerides 
level have significant decrease in negative control G1, (42.16 ± 1.9 
mg/dl) when compared with positive control G2, (63.33 ± 3.1 mg/dl). 
The groups of broccoli 2.5% is G3 (54.50± 3.3) have significant 
difference in the mean values of serum triglycerides when compared 
with negative control G1, (42.16 ± 1.9 mg/dl). But in G4 (5% broccoli) 
there is no significant difference in the mean values of serum 
triglycerides (G4: 49.33± 1.2) when compared with negative control G1 
(42.16 ± 1.9 mg/dl), But these groups (G3 and G4) have significant 
differences in the mean values of serum triglycerides when compared 
with positive control G2, (63.33 ± 3.1 mg/dl). There were no significant 
differences in the mean values of serum triglycerides among these 
groups (G3 and G4). 
High density lipoprotein cholesterol (HDL-C): 

SE values of serum high density  +) illustrate the mean 3Table (
lipoprotein cholesterol (HDL-C) level (mg/dl). Table (3) demonstrates 
that the mean values of serum (HDL-C) level have significant increase 
in negative control (G1) when compared with positive control (G2). The 
mean and the standard deviation values were 47.66 ± 1.8 (mg/dl) in 
negative control (G1) compared with 35.66 ± 1.08 (mg/dl) in positive 
control (G2). 
The groups of broccoli 2.5% is G3 (37.16± 2.2) have significant 
difference in the mean values of serum (HDL-C) level when compared 
with negative control G1, (47.66 ± 1.8 mg/dl). But in G4 (5% broccoli) 
there is no significant difference in the mean values of serum (HDL-C) 
level (G4: 41.66± 3.08) when compared with negative control. But these 
groups (G3 and G4) have no significant differences in the mean values 
of serum (HDL-C) level when compared with positive control G2, 
(35.66 ±1.08 mg/dl). There were no significant differences in the mean 
values of serum (HDL-C) level among these groups (G3 and G4). 

Very low density lipoprotein cholesterol (VLDL-C): 
SE values of serum very low  +) illustrate the mean 3Table (

density lipoprotein cholesterol (VLDL-C) level (mg/dl). The results in 
table (3) indicate that the mean values of serum (VLDL-C) level have 
significant decrease in negative control G1, (7.6 ± 1.66 mg/dl) when 
compared with positive control G2, (12.8± 1.87 mg/dl).The groups of 
broccoli 2.5% is G3 (10.90± 0.67) have significant difference in the 
mean values of serum (VLDL-C) level when compared with negative 
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control G1, (8.43 ± 0.39 mg/dl). But in G4 (5% broccoli) there is no 
significant difference in the mean values of serum (VLDL-C) level (G4: 
9.86± 0.25) when compared with negative control. But these groups (G3 
and G4) have significant differences in the mean values of serum 
(VLDL-C) level when compared with positive control G2, (12.66 ± 0.62 
mg/dl). There were no significant differences in the mean values of 
serum (VLDL-C) level among these groups (G3 and G4). 
Low density lipoprotein cholesterol (LDL-C): 

SE values of serum low density +) illustrate the mean 3Table (
lipoprotein cholesterol (LDL-C) level (mg/dl).The results in table (3) 
indicate that the mean values of serum LDL-C level have highly 
significant decrease in negative control (G1) when compared with 
positive control (G2). The mean and the standard deviation values were 
31.73 ± 2.13 mg/dl in negative control (G1) compared with 63.17 ± 2.41 
mg/dl in positive control (G2). 
The groups of broccoli 2.5% is G3 (51.35± 2.28) have significant 
difference in the mean values of serum   LDL-C level when compared 
with negative control G1, (31.73 ± 2.13 mg/dl). But in G4 (5% broccoli) 
there is no significant difference in the mean values of serum LDL-C 
level (G4: 41.13± 3.35) when compared with negative control G1. On 
other hand group G3 have no significant differences in the mean values 
of serum LDL-C level when compared with positive control G2, (63.17 
± 2.41 mg/dl), G4 have significant differences in the mean values of 
serum LDL-C level when compared with positive control G2. There 
were no significant differences in the mean values of serum LDL-C level 
among these groups (G3 and G4). 
From all of the previous results of lipid profile, the present study 
observed that cabbage, red cabbage and broccoli enhanced the lipid 
profile in blood serum of rats in the all groups, and the best results 
showed in the high levels of all of these vegetables.  
The results in the current study are in agreement with Pinheiro 
et al., (2011) and Asadujjaman et al., (2011), who found that rats were 
injection of STZ had significant increase in total cholesterol, 
triglycerides and LDL-C also lower HDL-C levels. Also Khan et al., 
(1995) reported that the common lipid abnormalities in diabetes are 
hypertriglyceridemia and hypercholesterolemia LDL- cholesterol levels 
in hypercholesterolemic subjects.  
The results also are similar to Suido et al., (2003) who reported 
that The broccoli and cabbage mixture showed cholesterol lowering 
effects in hypercholesterolemic rats, Also The HDL-C ratio was 
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significantly higher than those in the control group, raising a possibility 
that daily consumption of these vegetables may be useful in lowering 
serum TC, TG, LDL-C and VLDL-C levels in hypercholesterolemic 
patients.  
The results also in harmony with Bahadoran et al., (2012) and 
Lee et al., (2009) who showed that broccoli significantly decreased 
serum triglycerides and LDL -C ratio in type 2 diabetic patients, Also 
HDL-C concentration was significantly higher when compared with 
non treated group Also, Asadujjaman et al., (2011), reported that 
Brassica oleracea fraction reduce blood lipid level significantly in 
diabetic rats. 
Table (3): Effect of experimental diets on lipid profile: 

Parame

ters 

 

Groups            

  

TOTAL 

Cholestero

l 

TG HDL VLDL LDL 

mg/dl 

control 

negative        

d87.83  ±1.4  d42.16 ±1.9  b47.66 ±1.8 d8.43 ±0.39 31.74 

±2.1  

control 

positive         

111.50 ±2.8 

a 

a63.33 ±3.1  d35.66 ±1.08 12.66 ±0.62 

a 

63.17±

2.4  

2.5% broccoli  b99.41 ±1.5  54.50 ±3.3 
bc 

cd37.16 ±2.2 10.90 ± 
bc0.67 

49.69± 

2.28 

5% broccoli .   92.66 ±2.1 

bcd 

49.33 ± 1.2 

cd 

41.66 

bcd±3.08 

cd9.86±0.25  41.13 

±3.35 

 Values are expressed as means ± SE.  
 Means with the different letter superscripts in the same column denote 

significance at P < 0.05 

Effect of experimental diets on kidney function: -٤  
Serum uric acid:        
Table (4) illustrate the mean +SE values of serum uric acid 
(mg/dl). The data in table (4) showed that the mean values of serum 
uric acid level have no significant differences in negative control G1, 
(2.99 ± 0.13 mg/dl) when compared with positive control G2, (3.50 ± 
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0.30 mg/dl), the all groups G3 and G4 also have no significant 
differences when compared with negative control (G1), and have no 
significant differences when compared with positive control (G2). They 
also have no significant differences among themselves.  
Serum urea: 
Table (4) illustrate the mean +SE values of serum urea 
(mg/dl).The data in table (4) showed that there were significant 
differences in serum urea level in negative control G1, (15.25 ± 0.50 
mg/dl) when compared with positive control G2, (18.75 ± 0.83 mg/dl). 
The groups of broccoli (2.5% and 5%) are G3 and G4 registered 
17.61± 0.83 and 17.50± 0.68 mg/dl, respectively have significant 
differences in the mean values of serum urea level when compared with 
negative control G1, (15.25 ± 0.50 mg/dl). But these groups (G3 and 
G4) have no significant differences in the mean values of serum urea 
level when compared with positive control G2, (18.75 ± 0.83 mg/dl). 
There were no significant differences in the mean values of serum urea 
level among these groups (G3 and G4). 
Serum creatinine: 
Table (4) illustrate the mean +SE values of serum creatinine 
(mg/dl).The data in table (4) showed that there were no significant 
differences in serum creatinine in negative control G1, (0.90 ± 0.0212 
mg/dl) when compared with positive control G2, (0.98 ± 0.0476 mg/dl). 
The groups of broccoli (2.5% and 5%) are G3 and G4 registered 
 0.91± 0.063 and 0.84± 0.0159 mg/dl, respectively have no significant 
differences in the mean values of serum creatinine when compared with 
negative control G1, (0.90 ± 0.0212 mg/dl). Also G3 have no significant 
difference in the mean values of serum creatinine when compared with 
positive control G2, (0.98 ± 0.0476 mg/dl). But there is significant 
difference in the mean values of serum creatinine for G4 when 
compared with positive control. There were no significant differences in 
the mean values of serum creatinine among these groups (G3 and G4). 
Kataya and Hamza (2008) showed that in diabetic rats, elevation in 
serum urea and serum creatinine concentrations. 
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Table (4): Effect of experimental diets on kidney function 

Parameters 
 

Groups                           
    

URICACID UREA CREATIN 

mg/dl 

control negative             
      

a2.99±0.13 cd15.25 ±0.50  abc0.90 ± 0.0212 

control positive              
      

a3.50±0.30 a18.75 ±0.83 a0.98 ±0.0476 

2.5% broccoli .   a2.96±0.28 ab17.61 ±0.83 abc0.91 ±0.036 

5% broccoli .   a0±0.162.8 ab17.50 ±0.68  c0.84 ±0.0159 

 Values are expressed as means ± SE. 
 Means with the different letter superscripts in the same column denote 

significance at P < 0.05 
 

Effect of experimental diets on liver function:-٥ 
Serum ALT (SGPT): 
Table (5) demonstrate the mean and + SE values of serum ALT 
(mg/dl). The data in table (5) indicate that the mean values of serum 
ALT level have significant decrease in negative control (G1) when 
compared with positive control (G2). The mean and the standard 
deviation values were 21.31 ± 0.80 mg/dl in negative control (G1) 
compared with 26.01 ± 0.60 mg/dl in positive control (G2). 
The groups of broccoli (2.5% and 5%) are G3 and G4 registered 
19.48± 0.59 and 22.50± 1.7 mg/dl, respectively have no significant 
differences in the mean values of serum ALT level when compared with 
negative control G1, (21.31 ± 0.80 mg/dl). But G3 have significant 
difference in the mean values of serum ALT level when compared with 
positive control G2, (26.01 ± 0.60 mg/dl). On the other hand G4 have no 
significant difference in the mean values of serum ALT level when 
compared with positive control G2 There were no significant 
differences in the mean values of serum ALT level among these groups 
(G3 and G4). 
Serum AST (SGOT): 
Table (5) demonstrate the mean + SE values of serum AST 
(mg/dl). The data in table (5) indicate that the mean values of serum 
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AST level have significant decrease in negative control (G1) when 
compared with positive control (G2). The mean and the standard 
deviation values were 92.00 ± 2.4 mg/dl in negative control (G1) 
compared with 103.33 ± 2.0 mg/dl in positive control (G2). 
The groups of broccoli (2.5% and 5%) are G3 and G4 registered 
100.66± 4.5 and 96.33± 2.8 mg/dl, respectively have no significant 
differences in the mean values of serum AST level when compared with 
negative control G1, (92.00 ± 2.4 mg/dl). Also these groups (G3 and G4) 
have no significant differences in the mean values of serum AST level 
when compared with positive control G2, (103.33 ± 2.0 mg/dl). There 
were no significant differences in the mean values of serum AST level 
among these groups (G3 and G4). 

These results in harmony with Asadujjaman et al., (2011) and 
Scott et al., (1984) who found that there is increase in the activities of 
ALT and AST is found in diabetic rats. Asadujjaman et al., (2011) and 
Al-Howiriny (2008) reported that Brassica oleracea fraction reduce 
blood lipid level significantly in diabetic rats. Aml et al., (2010) cleared 
that broccoli and red cabbage extracts caused significant decrease in 
serum levels of ALT and AST in rats. 
Table (5): Effect of experimental diets on liver function: 

Parameters 
Groups                              

          

GPT 
ALT 

GOT 
AST 

µ/L 

control negative                
          

bc21.31 ±0.80  bcd92.00± 2.4  

control positive                 
           

a26.01 ±0.60 a103.33±2.0 

2.5% broccoli  19.48 ±0.59bcd  100.66 ±4.5 ab    

5% broccoli  abc22.50 ±1.7 abc96.33±2.8  
 Values are expressed as means ± SE.  
 Means with the different letter superscripts in the same column denote 

significance at P < 0.05. 
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للفئران المصابة بمرض السكرعلى الحالة الغذائية البروكلى تأثير     
 

 الملخص العربى

البروكلى على الفئران المصابه بارتفاع السكر فى  يرتهدف هذه الدراسة الى معرفة تأث
بالمواد المضادة  هغنيالى عائلة الصليبيات و التى تتميز أنها  الدم. و ينتمى البروكلى

وافرة من المعادن  وي على كمياتتحت و للأكسدة والتي تحمي الخلايا من التلف,
جدا بعناصر غذائية تسمى "البايوفونيدز  ةغنيو هى  والفيتامينات الأساسية

كما ان الصليبيات تقلل من  الخلايا السرطانية والفايتوكميكالز" التي تقي من بعض أنواع
) بها كما تمنع حدوث جلطات الدم  جابة بامراض القلب لتوفر فيتامين(المخاطر الاص

وتساعد على تخفيض نسبة الكوليسترول وضغط الدم ويتميز البروكلى باحتوائه على مادة 
الجلوتاثيون التى يحمى من مرض السكر والتهاب المفاصل و الصلبيات بصفة عامة غنية 

وكذلك تساعد على انقاص الوزن فى حالات بالالياف التى تقى من امراض سوء الهضم 
البدانه وهى غنية بالحديد والكالسيوم وفيتامين ( أ ) وحمض الفوليك الضرورى اثتاء 

هدف الدراسة: تهدف هذه الدراسة الى معرفة تأثير البروكلى على الفئران فترة الحمل. 
الجلوكوز و الانسولين المصابه بارتفاع السكر فى الدم من خلال تقدير تركيز كلا من نسبة 

أجريت  الخامات و الطرق المستخدمة:دهون الدم, و بعض وظائف الكلى والكبد.  فى الدم,
فأر من ذكور فئران التجارب من نوع الألبينو الذين تتراوح  24الدراسة البيولوجية على 

 4  أسابيع ، وقد قسمت الفئران إلى ٤جرام وكانت مدة التجربة ١٠±١٥٠أوزانهم بين 
تم تغذية جميع الفئران بالوجبة  فئران. ٦مجموعات، حيث كانت كل مجموعة تحتوي على 

القياسية لمدة إسبوع قبل البدء فى التجربة وذلك لضبط المجموعات وبعد هذا الإسبوع قد 
المجموعة الأولى : المجموعة الضابطة السالبة تغذت  مجموعات: 4تم تقسيم الفئران إلى 

المجموعات من  ياسى لمدة أربعة أسابيع، (لم تتناول أى معالجات).على الغذاء الق
المجموعة الثانية و حتى الرابعه تم حقنها تحت الغشاء البريتونى بجرعه واحده من ماده 

ساعه من الحقن و التأكد من ٧٢ستربتزيتوزين لاحداث الاصابه بالسكر وبعد مرور 
 م تناولت هذه المجموعات الغذاء الآتي:الاصابه بالسكر من خلال قياس تركيز سكر الد

المجموعة الثانية : المجموعة الضابطة الموجبة تناولت الغذاء القياسى لمدة أربعة 
المجموعة الثالثة :.  أسابيع (مصابه بارتفاع السكرفى الدم و لم تتناول أى معالجات ).

عة الرابعة :. المجمو لمدة أربعة أسابيع بروكلى %٢٫٥تناولت الغذاء القياسى +  
أظهرت جميع   النتائج: لمدة أربعة أسابيع. بروكلى%  ٥تناولت الغذاء القياسى + 

مجموعات فئران التجارب (من المجموعة الأولى الى المجموعة الرابعة) زيادة فى الوزن 
 وزيادة فى معدل فعالية الطعام ولكن لا توجد فروق ذات دلالة معنوية  بين المجموعات 

دراسة وجود نقص معنوى كبير خلال  المجموعة الضابطة السالبة عند أوضحت ال
مقارنتها بالمجموعة الضابطة الموجبة وذلك فى مستوى جلوكوز الدم كما سجلت ارتفاعا 

معنويا فى مستوى الأنسولين فى المجموعة الضابطة السالبة عند مقارنتها بالمجموعة 
نقص معنوى كبير فى مستوى جلوكوز الدم ايضا سجلت النتائج وجود  الضابطة الموجبة.

فى جميع المجموعات عند مقارنتها بالمجموعة الضابطة الموجبة. أما الأنسولين فى 
جميع المجموعات سجل ارتفاع معنوى سجلت النتائج وجود نقص معنوى كبير خلال  
توى المجموعة الضابطة السالبة عند مقارنتها بالمجموعة الضابطة الموجبة وذلك فى مس

الكوليستيرول الكلي، الجليسيريدات الثلاثية، الليبوبروتينات منخفضة الكثافة و 
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الليبوبروتينات منخفضة الكثافه جدًا، كما سجلت النتائج ارتفاع معنوي  فى مستوى 
 الليبوبروتينات عالية الكثافة.

إلى تحسين مستوى  ى% أد5و   2.5أثبتت الدراسة أن البروكلى بتركيزات
الكوليستيرول الكلي، الجليسيريدات الثلاثية، الليبوبروتينات منخفضة الكثافة و 

ى جميع الليبوبروتينات منخفضة الكثافة جدا وكذلك الليبوبروتينات عالية الكثافة ف
أعطت افضل %5)   (ذات التركيز العالي من البروكلى المجموعات، و أن المجموعة

 استجابة.
النتائج أنه لا حمض اليوريك بالدم بين المجموعات عند مقارنتها بالمجموعة أوضحت 

بعضهم ببعض،أي أنه لا يوجد تأثير الضابطة الموجبة أو السالبة أو عند مقارنتهم 
 لبروكلى على مستوى حمض اليوريك بالدم.ل

ي أظهرت نتائج الدراسة أنه توجد إختلافات ذات دلالة معنوية فى مستوى اليوريا ف
كذلك لا توجد  المجموعة الضابطة الموجبة عند مقارنتها بالمجموعة الضابطة السالبة،

أى إختلافات ذات دلالة معنوية فى مستوى اليوريا بين المجموعات الثالثة و الرابعة و 
سجلت الدراسة عدم وجود إختلافات ذات دلالة معنوية  .بين المجموعة الضابطة الموجبة

ن فى الدم بالمجموعة الضابطة الموجبة عند مقارنتها بالمجموعة فى مستوى الكرياتني
الضابطة السالبة، و كذلك لا توجد فروق ذات دلالة معنوية بين المجموعه الضابطه 

)  بينما ظهرت فروق ذات دلالة معنوية %٢٫٥بروكلى الموجبة والمجموعة الثالثه (
 .)%٥بروكلى بين المجموعه الضابطه الموجبة والمجموعة الرابعة (

   كما أسفرت نتائج الدراسة عن وجود نقص ذو دلالـة مـعنوية فى إنـزيمات الكبــد 
(AST and ALT)  عند مقارنتها بالمجموعة  %٥و  %٢٫٥بتركيزات البروكلىبين

     الضابطة الموجبة أو السالبة ، أى أنها أدت إلى تحسين وظائف الكبد.


